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CHAPTER 8 RAILWAYS 

8.1 Bangladesh Railway Institutional Organization 

8.1.1 [ntroduct ion 

[his Interiliodi IranspOrt Study did not rq(n i Mt id '' fla 0tilt' 
li IWo ' I;lllil',tlk'l lt' I i'itc1 l' but duriniV. rthe p l iro itiLiol of t !it- StidV 

RL)o.rt itL bCL'Jlllc 'l.r to Lthi (Xt l t ts thait l t ' .l;A ic'urs ill 
r'i liw'v m iaicml) eint , and thaLt t l culd be i itCI iii' r1C i-'Iii iltCi'. 

The evoie,' of [l1lh ipol uciCt~lL IOC Lo!r d on Lilt, licud: ot' l il'mil'llt iLo i. 
biOlo to OCiiO\'e g'OvcI'-llfll lt p0olicy obh hl ii 1 : ,hiii', 'lL li, aI S itu itioll 

lhalt is not Lni 11,1 And t here C 1i11 1i1V p, iii I_21 in ti W<r 1 . 'I'l1, 
trlills ile ruln ing du.spite tl lP I1'oloIlls", 1I1 I ,' 1St iLh il nh'.', Ic, h"s11 
Rai ,lwavIntorma-ion Ikok ;t ow; thatll oil olo s trtiol tL i IlI ii- his it v 
iveragod 40.93B clins I di'v, Ail llinCr ,-U i01 1/ .'12 in 1 m)-7() Ind Oi 
th ile tro g.iUig_ Iil' notlh 0l1 iiici) 1iOztr r.gl Lritlic I, h ho,) 
thin 1969- ,/. tI eu,nL ntii n Lhi Lrcid. 

One inlt 'r.sti il poillt ,iroi, thaL a, noL alt o the ;Ludv, hlit i11;1 
lIliVc ' rilitiCoinshil ) o Li: col'l S (it ll,'Ql tI diroCt C11u, C tlicIS llh i StyUo

trc at the ;ccr'ti'i t Leve I . 

The Director (;eineralii i s r ponsibl not ol y for formultLing 
goverlnInt policv hut is also r.sponsiblo for Lhe day Lo day op ;itiOlS 
of thc railw.iv s. e''tm. 

'[ho l:icidenic point is th;iL the pressure of tie dtily v0Ints and 
the CVC1C of iCOuitrillki iSSil's ,,'ould oh.-cuire oh jectivitv in do liniI>ng 
gove rnment pol iV, 

In prcpa 'ill*n tie f l- owillg sccktL s tlis c rctit d ;i lick ol 
,Cla i 'v il dlofillill who is tilt i. Stln uti11orLitv of illiWlvullp (looVl'l1imon1lt 

pol icy lAnd Who is Lhe rciv ilig ,liholI ty for i']-: i Iwo' nlInClelt. Thlese 
are kept ai ,i t i lct entit ics to ensure the logic o1 the plrocss. 

8.1.2 Rali lwi [oticv iuld lbject.LiV.s 

Established (;overilellntii1 policy .'ts i isthlt thL Railway Lo he 
reLtailld oil a 'no loss no profit" hlsis and Lo provide a !0. retLirn on 
capitl Invest mcnl s , lrovidod b% the (;ovtllint , for deprcc i t Oin 
purposes. 

TIi s is in: I ogou; to tilit! s Ink ing fi11d Used l rilditiomniliv by 
British i il l,':iv., liowe+VUr it Is t)l,, th AlIt'.; coven;nt on r",otc of 
rtuIIrn of 7?. in rov,l Ued :iiid fi xed alssets. 

(;overnment must require the rniilwav organ,ll itioll to keep up with 
chiangos in Lnth tLrinsportat ion nvironment . '['Tie tLraditionil ;ipproach of 
waiting for traffic to coime to Ltic r-AiIwoly, bci:oLIsU it is Lic only 

tr-ansportit, ion s.ytl hive i ssed 
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To achieve this policy it is necessary for the Government to
 
establish objectives for Railway operations by:
 

a) 	Providing adequate and cleir policy directives on commercial
 
operations so that railway management can establish practical
 
plans for future railway investments and operations.
 

b) 	Ensuring sufficient foreign exchange to purchase the necessary
 
imported spare parts -ld technology.
 

c) 	Declaring that fraud, waste and abuse of railway property to be
 
a national problem and to directly support eradication.
 

d) 	Ensuring that adequate skilled manpower at all management,
 
supervisory, and craft levels are available including expatriates.
 

Government objectives for the Railways must also be compatible and
 
complementary with Government objectives for the whole transport sector,
 
This was discussed in Volume I.
 

8.1.3 Government Strategy
 

The railways provide essential services to Bangladesh and also has
 
an important economic role in the country.
 

The Government must establish strategies for producing economic and
 
market oriented realities that ensure:
 

a) 	Railway management to be business oriented and not a bureaucratic
 
function.
 

b) 	Railway management to improve utilization of existing assets
 
rather than fresh procurement and to improve the return on
 
investment employed.
 

c) 	Railway management institutes a staff efficiency programme
 
that ensures promotion by merit and not seniority.
 

8.1.4 Management Objectives
 

It is perhaps, the most daunting of tasks for any management to
 
hear recounted the "problem" facing Bangladesh Railways. These "Problems"
 
have been repeated in every report submitted by consultants and perhaps
 
these tend to obscure objectivity.
 

Management has one objective to attain to achieve Government rail
way policy: To provide transportation by rail for passenger and
 
freight to maximise the benefits to the economy.
 

These are three parallel routes to this objecLive
 

a) 	Increase revenue
 

b) 	Reduce direct costs
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c) 	 Increase productivity 

In order to achieve the objectives each route must he inv,,Ived,
 
and al1 revenue and n.n-revenue earning departments must have anll
 
operational respon sibility di rectly related to the running of 
 trains at 
Lce local eve1 of con trol. This requires a strategic a0proach. 

8.1.5 Manlieiiiont Stratevi 

The s t ra tegv to be used b manae,,meunL hIs fotIr )rinci)les
 

a) Manla" -ement must have good local , mllidd d senior malagement,
ald 
in both Leiin i cal alld fI nanc ill fields. 

b) 	 ManaOement misLt have opel-Iltjllu, and iarketi ng styles and 
procedures to mect ihi ngcircumstances. Ol.d LeLhniques
used ill ope 1"atioll; . ill tellalce , and accoulti ig must be 
understood to he no Ioingl" Itcceptabe, 

t t at ics an'lceI 

are based on le-a! ;t ic daLi. 

d) 	 Management isatlt caic.;c morale at all leveIs to Increase pro
ductivi tv liarticul.i:Iv il mintnce. 

c) 	 laagellent 1USt ilave oni per l - indicators that 

8.1.6 Issues for Management 

Management must have a strategic plan incorporating the four
 
principles outlined illSeCt'tin 8.1.5. The content of the plan must
 
address these issues 

1) Operational control
 

b) Operational eficiency
 

c) Effect ive main tenance 

d) Effective marketing 

A generalised diciics.ion on the contents of the strategic plan is 
included in the appendix to this Chapter. 

8.1.7 Fraud, Wa,'ste and Abuse 

The fi nan:i a I I ;sato tlie railways by fraud, waste and abuse of 
railway propertv is inicceptable and a drain on tile n tiolla l ecoiiotI1. 

Fraud is I civiL I one11ce and the railway; must demlnd Goverument 
leadership in the s1ItteL" I , iL"c'and the direction of civil ;Iad 
police autlihori.ties to eradicate f rind. 

Waste and abuse 1re i n-house matter.; which IefleCt upoll the effi
ciency of local maementL and supervi,;ors. 
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Ticket-less travel; 
theft of goods in transit; theft of wagon
: parts; invoicing short weights; 
are examples of fraudulent practice.


Some fraudulent practices, such as theft of railway parts or the unneces
sary pulling of communication cords, are 
dangerous to the public-at-large

from the accidents that may result.
 

Waste occurs with faulty workmanship and inadequate quality control
 
in the use of materials and tools, and can apply equally to office
 
workers as well as artisans.
 

Abuse is characterized by absenteeism, low output, improper time
 
keeping.
 

The railway management must commence a programme 
to be vigorously
 
pursued to:
 

a) Cure problems causing fraud
 

b) Prevent frauds occuring
 

c) Eliminate waste and abuse
 

The appointment of a Programme Director for the elimination of

fraud, waste and abuse is necesiary to ensure co-ordination between the
 
Railways, Central Government, Local Government, Police Authorities
 
and Railway Departments.
 

Fraud, waste and abuse cannot be eradicated without positive action

by the Railways and the active support of the Government in the
 
recognition that it is a national problem.
 

8.1.8 Management Structure
 

The organization and management structure of the railway has been
 
re-organized four-times since 1972. 
 This is an indication that there
 
is an inherent problem in running the Railways.
 

It is not a part of this study to question the need for an Eastern
 
& Western railway zones, and the approach taken is to accept this as 
a
 
fact. There is much in its favour and provided that adequate coordination between the two zones 
takes place at operating levels at the
 
Jamuna River crossings, and for any future international transit traffic,

the direct reporting structure to the Director General will ensure
 
resolution of problems and friction between the two zones. 
 A special

officer charged with the operational responsibility of river crossing
working under one of the General Managers will be a distinct improvement
in this context. 

WhaL is necessary is that the existing system is made to work and
 
that good maiaigement practices must be employed.
 

The decentralised organizational structure makes matrix management
a suitable management process. This is described in 
more detail in
 
appendix section A8.1.1 OperationalControl.
 

~8-4 
!! ! ; ' ,:" 7 . :V , . , L ! . . , . ' :i t ; . . . ' : • : 

•______________________________ -_.___ :. :.; i., .'7,i :>,;:: •: .- ',., ,t -, < i.',7. $' • , i. 

. .: 

' :. 



Two mianageril hleroitri', 't'.l iut oaoiich zone. A hor .zontal,- tf 
or "Operationallevol" aid a vertical or "Senhtoritv orcinate". The 
horizontal Avel is the business teimr;, w-hilst the VtLticl is the 
traditional tructure for I-al. Iway doeartnorE. The uffectiveness on 
the operatioral [level is the pi'-ollur o performance , a11;ndvert ically 
is the tOChniCt l C11 ip2tIICnto,pressure of 2 

'1The in sL itrorL lant natrix o[o at,!:; Lt the ultir i ,.l>apt'l-.S leve l 
with all the huais; o each dujairtmunt for each zole lein, responsible 
to their kenerat :;araa 101fotie ptr lrance of their discipline. The 
luads are thun responsibl to th eir di scip 1 .)Iui-u.u!o-s fo tuchnrCal 
rom[lpetence.
 

Tlis requires lnro stlructurln rot-o rgp izat ion, as it represents only 
a change in style A operaLtion. TO hb[siness teatti amproilch is dis
cilSCO illthe Appendix. 

Tihe existing srucl0 [re [list otin a market ooiented outlook. 
The Matrix method place; overa ilrosponsihilty on tile (nel'al Manager's 
offiu to this, the 0 of pLofI'lot:illAlCrCorumaciov adii do btile [otti ! and 
petence will pesrs,iu IOha Ichieveo.no[t s requi re by Lilt, (rionrat Managur. 

Pe ri plheral l ;,rltt fM , ,> lai~i llu:; i,; Ail ;o;11 1 llA r ,,] 1-1i lTl Alllili 

review. 'T'wo exa[l[ e woild heE Lo' pIo7t't th[[ oftiioopri Vate0t 

sidings by Bung desh at [Iv iisteid of undiii ,g it il [rtificial limit 

point, a re lic Bi Lih riiilway Iachtice hioii th traflic carme to the 
railway, so thiLt thu ri ay cin roglit lost tL;flfic by serving fac
tories dirr-:t lv hv mainl ino locomotlvMN!W, A;d tot xpeo t thlu local 
head railway mhn, ustl h Station Ma;,tcr, Lo p'omtBot the railway 
services indto solicit business to tilo t lwiaV thillouii [ his station, 
and to pass oii in foi'ation and datt tiLo [.o[lAmtercal iManager oj/el 
though til Station AKiater reports to the 'TrminI;l .la;iger. 

8.1.9 Cohis isois 

It is necessary to avoid tL ducint s in railway traffic caused by 
self-infliated wtsouiids due to following past practicus which worked under 
the old condiotions. I hero are new condit ions and new challenges toa be 
met. Manigeniutmust [iliave te coMiOtulCi- to Cirry Out tL docisions 
that have to be made. 

A matrix [aniagelnt t tyle oI operatLiOil ulisures that a tilm approach 
is established especiallv t tii (;iuC eneii l ,:nagertu I ,. The link 
between th ima itot n itgad ope rating groups ish tuVitus; And it exists, 
through th ip'r'oihi t (;tiil i ,.'i. 'ihe illterteam Ac th 'liii 
action ristwien . ir lllt-; must. t. ,1- r icL!1v o'i,nlto d nd tLhe 
horizont;tl inutrct o dit (Phiic Il ,i " [eti'l :1o<iLt he 1loId to"' ' work. 

It i , it (hoilc ia',lMiiac " I -,','ol tl'lt iIi i drive inust be 
conrentratLd, thlre I;in no l Io I t it ,i :t'' tituc, since the 
Genealtl Manaert ' isi r ; n il l o ti [ir tLilt IP iiL-l 

ach "problicm" ficingL th, rai !,' represenlts A chlallenge to be 
overcome. With A positivo atti tudo pr-1ot1td bv the tuati approach at the 
General Mlulanao levl, and hy tBe i!ivo1veltnt of tile people who have 
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to respond to the challenge, the negativeness created by the "problem"
 
can be overcome. These regular business meetings of the section
 
chiefs creates this necessary collective attitude of positiveness.
 

Transit traffic and traffic arising from the implementation of

industrial development projects must be the direct responsibility of

the Railway Division at Ministry level, and the traffic requirements

passed through the Director General to the General Managers.
 

The process of reviewing management in this study kept the tangible

"problems" in focus, and there has been no shortage of cures.-
 What
 
appears to be lacking is prevention.
 

Section 8.7 Operational Issues - 8.7.1 Management, summarises the

situation that management has to 
tackle, and offers a recommendation
 
that assists in determining the necessary strategy.
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8.2 Rail Traffic 

8.2.1 Introduction
 

The type and availability of various categories of traffic largely

determine the kinds and quantities of rolling stock and motive power,

the track structure and maintenance, the system of operation, and the
 
profitability of the system.
 

This section examines historical trends, based on statistics from
 
the annual reports published by Bangladesh Railways supplemented by
 
data obtained from various published reports.
 

For the major freight commodities over the period of the Second
 
Five Year Plan there has been a distinct levelling out of the falling

traffic loads in about half of the major commodities, but some bulk
 
products expected to be rail hauled like stone, iron & steel and coal
 
have continued to decline.
 

8.2.2 Fre!ght Traffic
 

(1) Statistics:
 

The historical record, using 1969/70 as the benchmark year, for
 
tons carried, ton-kilometres and average lead is shown in Table 8.2I.
 

Table 8.2.1 Tonnage Carried and Average Lead
 

Fiscal year 69/70 73/74 77/78 81/82 82/83 83/84
 

Freight tons 4.89 2.85 3.56 3.23 3.0 2.94
 
(in millions)
 

Ton-kilometres 1265 603 786 845 
 814 779
 
(in millions)
 
Average freight 259 212 221 262 271* 265
 
lead (kms)
 

Source: Bangladesh-Railways
 

*This distortion probably due to increased wheat traffic on a long:
 
haul basis.
 

While there has been a down turn in business, the long haul traf
fic is holding its own and short haul traffic is reducing. This is
 
to be expected with the improvement of roads and an increase in the
 
numbers of trucks registered.
 

The commodities which generated more than 3% of the tonnage

hauled or 3% of earnings is given in table 8.2.2 for three years, 1969/79,
 
1982/83, and 1983/84.
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Table 8.2.2 Traffic Exceeding 3% of Tonnage Hauled or 3% Earnings
 

Commodi ty 69/70 82/83 83/84 

Item Type % % % % % % Comment
ItemTones 	 Taka Tonnes Taka Tonnes Taka 

INDUSTRIAL 
1 
6 

10 

Cement 
Fertilizer 
Iron & Steel 

5.98 
4.37 

3.83 

5.00 2.78 
5.01 10.78 
5.05 1.90 

4.26 5.96 
11.36 10.07 
2.03 1.60 

7.56 
9.75 

1.85 

Improvement 
Improvement 

PETROLEUM 
13 Kerosine Oil 3.96 4.96 0.34 0.44 0.64 0.67 Deterioration 
18 Oil Fuel 3.17 2.53 3.39 3.69 2.35 1.94 Fluctuation 

AGRICULTURAL 
11 Jute - raw 13.60 19.69 7.45 10.26 7.76 11.33 Static 
23 Paddy 1.48 0.80 3.15 2.19 3.54 2.56 Improvement 
24 
26 
27 

Rice 
Salt 
Sugar Cane 

9.41 
2.04 
5.04 

9.54 
3.00 
0.99 

8.30 
2.17 
9.96 

6.85 
3.08 
3.97 

8.20 
4.05 
8.95 

7.15 
5.22 
3.47 

Improvement 
Improvement 
Improvement 

28 Sugar 1.77 1.62 2.61 3.13 1.87 2.32 Fluctuation 
32 Wheat 12.80 11.54 28.67 27.56 23.95 24.36 Fluctuation 

MISCELLANEOUS 
34 Commodities 10.5 13.89 6.71 13.70 8.61 13.17 Fluctuation 

Source: Bangladesh Railways 

Table 8.2.3 Traffic Trends: Commodities Exceeding 10,000 Tons per Annum 

F Commodity 

Item Type 1980/81 1983/84 % change from 80/81
 

INDUSTRIAL 

I Cement 155 175 +13% 
2 Coal 85 40 -53%
 
6 Fertilizer 338 296 -12% 

10 	 Iron & Steel 47 47 
12 	 Jute-Manufactured 26 18 -31% 

PETROLEUM .... . . . ........ .. 

13 	 Kerosine Oil 32 19 
 -69%
 
18 Oil-fuel 144 69 
 -52% 
22 Petrol 6 10 +67%
 

AGRI CULTURAL 
9 Grain & Pulse 83 4 -95% 

11 Jute-raw 212 228 +75% 
17 	 Melasses 20 
 36 +80%
 
23 Paddy 
 141 104 -26%
 
24 Rice 191 241 +26%
 
26 Salt 
 102 119 +14%
 
27 	 Sugar Cane 360 263 -27% 
28 	 Sugar 32 55 +53%
 
31 	 V.-etable Oil 
 14 10 -29% 
32 Wheat 478 704 - +47% 

MISCELLANEOUS .. ........ 
15 Marble & Stone 40 46 +15%
 
33 Wood 20 
 23 +15% 
34 Other Commodities 240 253 +5% 

Source: Bangladesh Railways
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This table shows the changes in conmodities handled relative to
 
the total traffic, both in weight and earnings terms. Thus the
 
share of iron and teel handled has diminished since 1969/70 as has
 
kerosene oil aid oil fuel. However a new market has opened in paddy 
and 	salt.
 

The relative value of different commoditie, to rail traffic is
 
discussed in Appendix A8.2 from which certain conclusions can be
 
inferred.
 

a) 	 Whilst the total weight of iron & steel hauled has been 
reasonably constant since 1980 tie rate of return on the traf
fic in 1983/84 compared with 1969/70 would suggest that the 
traffic has fallen in value to the railway by perhaps 10% 
either as a result of inadequate tariffs or a shorter haul. 

b) 	 The fall in the value of Kerosene to the railway is about 15% 
for much similar reasons, but that of fuel oil however has 
remained constant. 

c) 	 The two commodities paddy & salt show increases in tonnage 
carried and significantly the value of that traffic to the 
railways has increased 25% for paddy and about 50% for salt.
 

(2) 	 Trends 

A comparison in commodities hauled is valid, and for this
 
examination only tonnages exceeding 10,000 tons are compared, in
 
Table 8.2.3. Traffic Trends.
 

The 	very large swings that have occured in principal cargos shows 
that using short term results can be misleading as the 1980/81 tonnages
 
were 6% below 1979/80 and 8% below 1981/82.
 

There is a pattern howe r. [n 1980/81 the tonnage of "home 
grown" food stuffs, items 9, 23 & 37, was higher and the imported 
foodstuffs was lower. in 1983/84 this trend reversed. 

This represents a normal situation in an agriculturally dominated 
economy but it emphasises the need for the freight traffic to diversify 
its maiibet so that the effects of a harvest do not disturb too much 
the traffic pattern. The volatility of the tonnages carried shows the 
market force o: the effects of the harvest. Figure 8.2.1 Comparative 
earnings percentage wis prepared to show the effect of te lack of 
Market diversity. The individual percentage of commodity earnings are 
shown for each top ten commdities grouped by rank. These are summated 
in tabl, A. Table B is the summation by not including the overwhelming 
bias of the first ranked commodity. 

Table B shows a similar spread of commodity items for each year 
but the 1982/83 year shows that the larger earnings came from fewer 
commodities.
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69/70 	 9.69 3 3.58 45.12 54 66 59.71 64.72 69.72 74.68 77.68 80.42 
A 82/83 27.56 41 26 52.62 62.88 69.73 73.99 77.96 81 .65 84.78 87.86 

83/84 24.36 37 53 48,86 58 61 66.17 	 73.22 78.54 82.01 84.57 86.89 

69/70 3 89 25.43 3497 40.02 45.03 50.03 54 99 57.99 60.73 

B 82/83 - 13.70 25.06 35.32 42 17 46.43 50.40 54.09 57 22 60 30 
83/84 	 - 13.17 24.50 34.25 41.81 48.96 54.18 5165 	 60.2 1 62.53 

Table A 	 Summation of Earnings 
for First 10 In Earnings Ranking. 

30 

Table B 	 As A but Without First 

Ranked Commodity 

25 

20 

e 

.g
 

4u. 

a,I 
0 tomITN 

TE-.- OrlDc. 

s N 	 2"nr 5 F 6' 7 1 8w 9M o 

EARNINGS RANKING 

FIG. 8.2. I COMPARATIVE EARNINGS PERCENTAGES 

Item serial number 
same as Table A8.2.1 
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The reason for this narrowing of the markLt is the loss of the 
short haul and medium distance traffic to other compet i tors, 
primarily road haul. However this dots not represent the full story as 
figure 8.2.2 shows. Wheat traffic represents about 25% of the traffic 
tonnage, the question must be that in supplying wagons for this 
service, did the railway have to turn away other ctaffi ? There is no 
indication in terms of traffic shate. Figure S.A. based on 
tons mover' suggests that the wheat traffic did take waonS away 
from other traffic especially in 82/83. 'Ibis viu tmxe s imlwsressfion 
that wheat should have exclusive vehicles partiiul/arlv if the traffic 
is regular and does not occur only over a very limiteod period. 

Figure 8.2.3 also shows firstly, ipa" frt,:s whoato, th ioe are three 
major blocks of existing traffic loadings. There is a group in the 
200-350 thousand ton range, the second in a 100-20) thousand ton range 
and a very large group of less than 70 thousand tons. Secondly that 
apart from wheat the group sugar cane, jute, rice and fertilizer 
has reduced in tonnage slightly over the past five years. However of 
the remaining 8 commodities whih ranged between 50-15i thousand 
tons has split into two groups With salt, paddy and cement improving 
into the 100-200 thousand range, but the remainder, oil fuel, iron 
and steel, marble and stone, and kerosene have lost ground during tile 
past five years. 

It is important to note that the major reductions in tonnage
 
have occured in four major items, jute, rice, cement, and kerosene.
 

The fall in quantity of jute transported has levelled off in tile
 
past five years as has cement. Both kerosene and rice have continued
 
to fall over the past five years, though the 1)83/84 figures do
 
suggest that a levelling out has started.
 

Fertilizer and sugar cane have grown steadily from 1969/70,
 
fertilizer at a rate of 5.6% per annum, and sugar cane at 4%. However
 
both have peaked and are currently declining.
 

Paddy and salt have increased steadily, paddy at a rate of 8.7% 
per annum, but currently appears to be lagging for the last two years. 
Salt is growing consistently at a rate of about 1%. 

Of the smaller quantities, iron and steel have levelled off but
 
marble and stone have continued to decline at a constant rate. 
Oil fuel declined slowly at a constant rate from 1969/70 until 
1981/82 since when tile decline has been rapid. 

(3) Observations
 

The 1969/70 commodities, cement; fertilizer; jute; kerosene;
 
rice; sugarcane and wheat each comprised traffic of about 4% or more 
of the total tonnage transported These seven commodities repre
sented 68% of the total traffic carried. Although it can be seen 
that the tonnage of three of the commodities had increased over 
1969/70 the more significant conclusion is that the railway is becom
ing more rel.i; nt on tile name commodities ,nd thus narrowing its base 
of operations. 
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:iltte fvIt Is IleeChes tI ,oltI-e10 il aite , andI ir iLc.',., 
rice and Cxaiite l .k'ell e ,tl LIkt,t,- i s !i cun;e,,I the lppenl dix.to !It' , ' 

far int illpoL~t,i 
 kll , 

steel , Illarble Alld S 


It Is ire l.t, 'eltback t , I iI L'ie I,Lclul; I roll arnd 
l ni pet 1o-1LtIM t 1.11t ,"iit LLrns Or tonnag119e
 

especially te;,. I id ,Appendix aeI A8 .I1'1.;
ai; Lh a il 'nt i ied in T 

having allullsL it;I. I rv I, t2 tL It., LItIl c. ii ;i sI lh. ,Lspect of
 
effective mairketp.
i f t; d i the Applendix A . 

8.2.3 Plassne l 1121tlit 

ile raII wa\v' tit Ii illn i ottaIo t l e tfi the IlloveleLIt of passen
gers II ll BCglCAdsi.2elor i] i of
ittut. hte e. V ril,2etCe rail Lrvel and
 
the poI)t Iat i) deit i V, the i 1 wayAct:a 
 as a lOut, l saUd transport Iode
 
for Silrot di StalCtt; is WeC1 I1S 
I tt ore usual ole fr ]lng distalce
 
t ransport. A dii Iv p; 
 eltd 1 COLtIl in atirt ary 198 i sIown i n figure 
8.2. 4 . 

'rle te have bCCn 1ss i li tL II t ti ia n th1 tlttil-1 of )assutge r
 
carried s ince IlluIcnd,. e . It tie Bang IladesI Transport Skirvev (BTS),
 

fit itil Ilte
carried .4L1 C ILitil Of tie L"ar f libe r~aliOr, it waIs estimated
 
that ticket i)lyint , Pl ;,it;stu Is ktc,c only 0 7/ 0 teil tot;al. As I law
 
and order ,'er c L orccd, it wioilId SeenLhatil s percentallge rose, as
 
despite I Iare iLitL :la ot s;le 2(W/ I til y 1974 
, therle was all
 
Increase in t1are aviti ), IS;0st it 1974//5
1tS ot 13.3./ over tile previous
 
year. Thete ,.,'.as ill ieiei
l aitti r as ,t 1jI .h/ it 1975/16. These increases in 
passeu, ers cn palt lv be explained by tie Ii [itg of ia latent deimand.
Indeed, tie itmie r or t rai its run i t-reased by 9.5/, between 74/75 and
 
75,/76. A 11 ) (, il
rA imtC, ot 'ulta[v 19/h reatited itl a virtual
 
StagttatiOll it tile tllll 
 1ite Ii,: payiii y assell'e rs implyirig that again
 
ticketless 
 t IrvVI ,'I S t te ic' ea. A furthel- tare Itncrease ill
 
Jt1v !97,1 
 or h' ls tol.d b% t ,alil decrease illthe tnurmbter of fare
 
paying lcIS eIal} r:, rI io,.,'ud bv I Cntttalit level over- tire next 3 years

up to 1981/82. A tr,: thCrei. ,2 in ,lut% 1981 of tttout 2011 did not depress

the level oit ta 
 t;l I ', ) a;;,It er!;, however, and in tire next year there
 
was agairi a ;hirp r 1 . pr-eSullably o at, icter
illc Ct 0a )8 biec.ause 

enfor tttetLt ,I-; lliIiL. ticketlesS ladsae gel-s. It was at tils
fitc'OIlit-tA 

trite tIlt the Rai 
 W,ly Develop mInltli 'l ning Project (Ill')) us t ittted

tir.t thatL e : I t 
 Ivtld ! i Ij r-ound Il()- l f I I ipi sstvlastmers. 
ClearI a, lt,,e 'r ti i., cv,. I iiL; eetet t Inait. ited, .1Sthere was a
 
decrease of n . i , itt tIl' ltlllltltbI r lt-u payittg I SSeL211tet'S lit 1983./84,

despite rti iLitl'edS C Il . 'ruts iII tin; 1itttt1t1W 1 of L tAi Is, 

A IurtL littar-:, I,'t211 ii illI v 1984 is likely to have resulted inl 
nllcrease it t11el ltte iI Li C",et less pase llgel's. 

,\,,itl t t i .; t t i tti11t A, i tidllIatt)I L'S \1v t-:;isy undertaken 
ill JaItlatt V 1-I 5) ), I l: asi I ., i d ,"1 i i iwi s to (IL-;wcotl ltLsijtrot 
to tihe iCttI.I l i,It t i Itles;i tr,vel based oils ct i aStal I data base,
 
neve rtlhe le s , to,, i .; L t It; i t i t kion tiat t1 :Ietl es t i-avel Itas
 
iTIC eised :;ttb.,t lIlt :,1 1".
 

TIre -o; vI - p , t',t tha''t ticket less travel ;xceeded 331' on the 
tra in a;t.lill,,12 attd litie iCIDA, using a comparative analvsis suggest ever 
60%on aveon'e 
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Because it is very di i Icult to assess the percentage of t icketless
 
travel on a 'ear biy year iasis, ain analysis of tlhe ral [wys operatlng
 
characteristics over tie period 1973/14 to 1981/81 lias been made. As
 
it is known that load factors are very high on Bangladesh Railways, it
 
would seem usonaleIv tLo aSilM tlha t the ove rail 
 growt i of total pasSell

g:'r demand was related t Ie rowth in the spply. In rale 8.2.4 
the growth in tL 	1111111bertra_lillS rUn, total train ki lomnetrus and 
average numbr oI coa chIes- po r L rain toLgeth r k Io 1e avOrate pa ssenger 

load are given.
 

thln, Aiss1u1ilng that on ave rage t he load lactor remasls Constant,
 
an estimate can hbe made Ior the Lit a I pasS.llg', r growth rate:
 

=
G.R. 	 l'assengers G; T.ain km. + G;.B. ave. Coaches - G.R. Pass lead = 
4.i1ot + J.85; - 2.89 - 2.57Y p.a. 

This growth lattil 2.1 7 p.", is close to the population growth
 
rate of 2.5% p.a. In the RDP report, the icolstLants noted that the
 
population variable alone produced 
a very high coefficient of detet-
minatitn, Which would cotoi i these findings.
 

The wide variaition ill asses -;nlts IL ticketlo.ss passenger-s makes a
 
rational b;is. for actual listii-ir hard to estLb li h. Nevertheless in
 
this study it i assLme0d tiN;it the percetage of tLiketless travellers at
 

,
the time of Wie BI'S s.tudy Lo hec lii 37' they estimated, and using a com
pound grow. rate 	of 2.577, the e st-imated total passengers has been 
calculated, and coimpared with faro pavig passengers in Tahle 8.2.5. 

It can hc seen that the estimated total for 1980/81 is 116.3 M
 
which compares with 
 tle World Bank's estimate of 116 l (1/.B. Transport 
SeCLIon Memoranduimi). Also, tLhe estiliate for ttcketless travel in 
1982/83 was around M07, which compares with the 14% estimated in this 
analysis. In fact the total passengers estimated for 1982/83 by the 
Revised RDPI', was 	 119.4 M as compared with the estimated 122.3 M in this 
analysis.
 

The estimates of Lis study are consistent with other studies.
 
This however is based 
 on the B.T.S. original estimate for ticketless
 
travel. Should this have been 
 an under estimate then there would need 
to be an upward revision of the estimated ticketless travel. Similarly 
an Over-estimation requires a downward revision. 

Figure 8.2.5 shows the estimated total passengers and fare p-y ing 
passengers. It shows h0ow tWere has been a cuiisideraile variation in 
the percentage of ticketless pissengers. This smuld he interreted 
with caution, as it is based on tile issumption of steady growth, 
whereas in rality iethr is hound to he some variation from one year to 
the next. It does serve as an fuVicition of the siZe of- the problem, 
and suggests taiit fIllowing fares increases, wi thlii tight control, 
there will be a rise in tLic:etless tLave]. 

A sourvey of passengurS; trip 1,legths \'ilcarried to check thes ollt 
ave rage leal, and the sturvey resitts are shii in Table 8.2.6. As a 
disproportionateliy high samiple of loug distance trains was taken, the 
weighted ave rage of express anld miin trains to total was taken, based on 
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Table 8.2.4 Bangladesh Railways Passenger Operating Characteristics 1974-83.
 

Total 
Trains 

1974/75 91034 


1975/76 99698 


1976/77 107044 


1977/78 111506 


1978/79 119771 


1979/80 124497 


1980/81 124442 


1981/82 128592 


1982/83 124986 


1983/84 130545 


Compound 4.09% p.a. 

annual
 
growt.h
 

Total Train kin. 
(thousands) 

8547 


9391 


9999 


10324 


11341 


11936 


12144 


12428 


12444 


12826 


4.61% p.a. 


Ave. passenger Average Number 
lead (kin) coaches per train 

(in 4 wheel equi

walent) 

49.2 16.4
 

41.6 16.2
 

49.1 16.7
 

52.0 16.1
 

53.9 14.9
 

57.8 15.3
 

58.3 15.7
 

59.4 16.6
 

60.8 17.7
 

63.6 17.7
 

2.89% p.a. 0.85% p.a.
 

Source : Bangladesh Railways
 

This is the weighted average of passenger and mixed trains on both gauges.
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Table 8.2.5 Estimated Total Rail Passengers (1972 - 1983).
 

Estimated Total Fare Paying Estimated Ticketless 
Year Passengers (M) Passengers (M) Passengers % 

1972/73 94.9 63.6 
 33
 

1973/74 97.4 72.9 25
 

1974/75 99.9 82.6 17
 

1975/76 102.4 93.8 
 8
 

1976/77 105.1 94.4 
 10 

1977/78 107.8 96.2 11 

1978/79 110.5 89.8 19
 

1979/80 113.4 88.5 22
 

1980/81 116.3 89.3 23
 

1981/82 119.3 90.4 
 24
 

1982/83 122.3 105.6 14
 

1983/84 125.5 98.9 21
 

Source I. Bangladesh Railways
 

2. Revised RDPP 1983
 

3. Consultants estimates.
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Table 8.2.6 Survey of Average Lead (kin) by RZi1 Iassiigers 

West Zone I Ea:'t 	 Zone 

rvIe Average lead
Type Average lead TrainTrain V km km 

Rocket Mail E 114.1 Karnafuli Super L 105.6 
Exp.
 

N. Bengal Mail E 172.3 Surma Mail E 252.9 

Drutajan Exp E 109.9 Balaka Exp E 92.9 

Passenger L 52.9 Passenger L 43.1 

Drutajane Exp E 132.0 Passenger L 43.4 

Passenger L 42.6
 

Ulka Super Exp E 180.2
 

Ave. 	 132.1 - 182.9 

Ave. Local 52.9 	 - 43.0 

Weighted ave. - 69.1 	 - 73.22 

Source : Consultants survey.
 

1. 	The sample is rather small to justify using these figures, accordingly the
 

published figure by Bangladesh Railways of 48.8 kin is used.
 

2. 	This compares with published 72.9 km for 1983/84.
 

3. 	E. Express L. Lccal
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Table 8.2.7 Estimated Total Rail Passengers and Passengei - km, (2972-83)
 

Year Est. Total Passengers '\verage Lead Est. Total Passenge2
 
........... (milion- ...... 
 .... . .km - ------ km (millions)-


1972/73 94.9 
 43.7 4147
 

1973/74 97.4 45.4 
 4422
 

1974/75 99.9 49.2 
 4915
 

1975/76 102.4 
 47.6 4874
 

1976/77 105.1 
 49.1 5160
 

1977/78 107.8 
 52.0 5606
 

1978/79 110.5 
 53.9 5956
 

1979/80 113.4 
 57.8 6555
 

1980/81 116.3 58.3 
 6780
 

1981/82 119.3 59.4 
 7086
 

1982/83 122.3 60.8 
 7436
 

1983/84 125.5 63.6 
 7982
 

Source : Bangladesh Railways
 

Revised RDPP 1983.
 

Consultants own estimates.
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the published timetable. This resulted in the average leads shown in 
the Table 8.2.7. It should be noted that tile sample for B1road Gauge 
was not very large, particularly for local trains. There is thus no 
intention to modify Bangladesh Railways own repcrted average lead. 

Using the estimate of total passengers and average lead, the esti
mated passenger kilometres on the railway is shown in Table 8.2.6. 
There is no evidence to suggest that ticketless travellers have dif
ferent average leads and thus the same percentage as passengers applies 
to the passenger kilometre estimates. The growth of passenger - kilo
metres is shcwn in Figure 8.2.6 for the period 1972-1983. 

8.2.4 Capacity for growth 

(1) Line Capacity
 

Figure 8.2.7 :diows 
the total daily number of train movements on
 
each major route of the system. Also shown is the estimated spare
 
capacity of each section.
 

This figure shows that there is ample capacity for expansion of
 
traffic on the existing system without increasirg track or line
 
capacity. It is probable that minor track layout changes can be
 
made to improve train operations.
 

It is therefore possible to consider improving operating
 
techniques as an adjunct to improved communications about to be under
taken. Improved communications do not in themselves produce an improve
ment in operations, this can only be derived from improved techniques 
with communications being the means of implementing the improvements. 

(2) Marketing
 

The railway has geographical advantage over other competing
 
systems as a result of early development, and whilst these advantages
 
are being lost in the south they are still holding in the East and
 
North west.
 

Table 8.2.8 presents the shortest route matrix between district
 
centres, showing the distance advantage held by the railway.
 

The advantage must be exploited by marketing. The traditional
 
traffic flow is from North to South for exports, but with future 
development coming into the Northwest the potential for East West
 
traffic increases.
 

Marketing must press for operational improvements at the ferry.

The completion of the Jamuna bridge will break the Southeast to
 
Northwest monopoly of the railway, and ferry delays will accentuate
 
the process of market capture by road transport.
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(3) Change in Commodity 

Examination of tile freight traffic in tile Secold ive Year Plan 
shows room for optimi sm. There is a patLern of Lurl round illmany
commodities suggesting that rail traffic is attractivean trans
portation mode. The continued decline in Seine tl-adi Li0nl Ia i lwav 
hauled commodities, which aire low vatue bilk itetlls where speed ald 
security are not important, suggests that compe l; l'illu!;pLtL I1odcs are 
taking the traffic. 

Containers do not threaten thc raiw y and whi I st thi:s is dis
cussed in anotiler chapter, it ::;croprca tLo p)oi1 cut that these 
are a change in commodity that will influence traffic patters. 

're traditional railway operating and comerci'si p rlc,Liccsat is 
based on old British practice which no longer applies, aInd in Africa 
in particular railway adminictrations are changiing their philosophies 
to adapt the railway to new traffic requirements. 

The coal and quarry deposits in the Nortliwest givc opportunity 
for block train operations as examples of modern railway operations, 
New markets will not necessarily generate a new type of commodity, 
but it should develop a new method of handling the commodity and new 
operating procedures.
 

Section 8.2.2 showed that the proportions of the commnodity mix 
were changing and that the shake-out in the commodities most suited 
for rail traffic was slowing. Management and marketing must examine
 
these causes and derive conclusions to increase the rail freight
 
traffic.
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8.3 Rail Performance 

8.3.1 Introduction
 

[he hiStori cal approach is used to analyse the pe rfo rmance of the 
raiway in utilziiiig rolling stock. This data was obtained from tile 
published r:iilwav statistics. 

The Second BanladeshiSi Railwav Ploject Appraisal (BRI'A) P.31 was used 
to o)Laill &I tA I t' Ci)ijll)r ia,;,npt,pi . b.e 8 .) ;'s rT I I.I shows the updated 

perforimance illdtx Wit: an it' C0 l'- rt ed i 1to me tr i c at;iilda 1rd S. Tie colmntllLS 
Made ill It A 1'.il ronia ill id, 'itlh illprovenlln t in the availatl. itv of 
br-oaId galge ro 1 i1 - tock. oil the neictre gatuge, avai lab iIt tv of Iocollot [Ves 
and roll ing atc k has ipll)roved ;ti ght Lv hut the I rei gh t wa lon itock shows 
a Severe S Ii1g1. 

Perforinl! Ce index i tem 1 is a ielsure of operati onal efticiency. 
The results have attained tie 82/81 forecast but maj or iml roveCults for 
the 84/85 targ1-.et ire optinmistic, and aI increase in iti ilization is needed. 

Items; 2, 3 . 4 represent tile effi: lay of the M & ' maintenance 
programme, and tie withdrawal of condemned stock and introduction of new 
stock. The preitui wittdri'wal of stock aid the introduction of new 
will distort these iidices. 

Index 5 is a measure of utilization and an increasing figure is a 
measure of increased Uilization resulting from maintenance and operating 
efficiences. 

Index t, is a s iniliar index for wagons available for service. Tits 
do wtiit trenil nl i,,lt:, eithlcter a fIll ingi eilieitth or ;an iticrease in tLhe 
llUlllbeirs Of Wt'gOnS IVll fible tf fr t- se. 

Indices 7 id 8 illdic;ite the util ization of iocoIotives. 'Tie down-
Waid ti'Celd shows either ,al increase in the numiber of locomotives 
avai)blIe i11 iSe or a, r'ducti on in the numbers of trains run. fiese 
reduced ilulbbe' do indicate a considerable under-utilizat ion of ]oco
mot ives. 

Ilie idndicaters suggest, and this is limited by tite accuracy of the 
Iublilshed dhit.i As is dis cussed ill the next section, that there is an 
operating tiefl ticiinv in the freight traffic. Wagon turnround must 
le ieduced . If t lie re is a shortagLe ot fr'eig t wagons the termin-I 
times must te LducCd, asi 1' Ihc of is small.length hiiul 

lIi tsi i op,- 'i(i Ii; ;ILtt .'I. It I accepted that derai'ttenLs and 
floods cil l isrit tiii I,: ld cot , plSeltlLldelay; occIr to wagons in 

, t i1 1 i o I a sh hast rans it bit . ti ii tise '''Ilt iS rt lnd only sIaI 11 
statistt cit sIi lIi i 1, ,e the whole svStlem. 

It iii 1 1 nelt,'that il tile tulliLthed dita on rolilg stock is 
not accuirte a thiit s¢tockl i-,will h,," the is available for traffic and 
hence indiiJtc- tthan an availability or.il ,pating deficiency riatmrtie 
mtiailntenintce d t i icliCV. 
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Table 8.3.1 Comparative Statement of Performance Indices 
of Bangladesh Railways
 

Performance RDPP TARGETS ACTUAL RESULTS 

index 2/83 84/85, 6/0 98 80/51 81182 82/8 83/8 

1. Wagon Turn round BG 20 120 Open 45.4 33.9 30 1A.4 17.A 17.0 
(Stock in use for Cov. 8.5 17.7 Mb.2 Lh.9 14.0 15.0 
revenue earning M; 20 14.0 Open 21.2 23.3 32.3 28.2 23.3 16.2 
traffic) Cov. 10.2 23.7 25.9 22.5 19.1 17.6 

2. Z Diesel locos 
available. BG 80 82 NA NA NA 85 77 80 
(Total number MG 78 86 NA NA NA 77 74 72 
owned-number 
due to be con
demned) 

3. Ditto Passenger BG 80 90 NA NA NA 74 82 85 
Coaches MG 78 87.5 NA NA NA 65 88 84 

4. Ditto Freight BG 81 88.5 NA NA NA 75 95 87 
Wagons MG 79 85 NA NA NA 75 97 67 

5. Passenger BG 224 241 243 195 198 190 204 220 
Vehicle km MG 179 209 211 154 159 166 167 171 
Per vehicle day 
on line 

6. Net tonne kms BG 222 245 229 183 173 162 142 154 
Per wagon-day MG 165 320 190 150 136 146 146 121 

7. Diesel loco kms BG 333 362 378 285 232 206 192 183 
Per Engine-day MG 206 217 214 192 177 169 171 155 
on line 

8. Ditto in use BG 277 291 307 254 198 169 163 151 
(Freight service) MG 196 203 203 187 175 166 163 155 

Source: Bangladesh Railways 

8.3.2 Freight traffic
 

The two indicators that are a measure of the efficiency of railway
 
freight operations are the wagon kms per wagon day and the tonne kms
 
per wagon day.
 

Tables 8.3.2 and 8.3.3 are two different ap aches to determine 
the average number of wagons available for service. Comparison between 
the tables should show a close similarity. There is close similarity 
in 1969/79 but these has been an increasing divergence since, and in 
1983/84 the disparity is 3%.
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Table 8.3.2 Daily Average Number of Wagons in Use 
(in Terms of 4 Wheelers) 

(based on kilometres) 

Broad (auge Motre Gauge 

Wagon Wagon datil Wagons Wagon Wagon dalIy Wagons 
Year ki/yr. 

x 10 6 
km/day 

x(0 3 
run /wagon in 

.x10 
use ki/yr.

6 
km/day 

xi0 3 
run In use 

69/70 35,082 96, [15 24.5 3923 144 ,028 394 ,597 29.3 13,467 
74/75 20,74 58,824 17.5 3247 5b,024 153,490 13.0 11,807 
75/76 22,959 62,901 18.0 3495 59,171 162,112 14.7 11,028 
76/77 20,000 54,811 15.1 3630 55,997 153,290 13.9 11,028 
77/78 21,235 58,178 15.3 3 02 56,691 155,318 14.0 11,09'1 
78/79 20,416 55,934 15.2 3680 61,088 167,364 15.5 10,797 
79/80 21,287 58,320 15.7 3715 61,667 168,951 15.6 10,830 
80/81 19,042 52,170 14.8 3525 56,438 154,625 13.7 11,286 
81/82 20,506 56,181 14.6 3848 68,079 186,518 16.3 11,443 
82/83 20,067 54,978 13.2 4165 67,296 184,373 16.7 11,040 
83/84 19,045 52,178 14.7 3550 65,3001 178,904 14.2 12,5991 

Source: Bangladesh Railways 
Consultants Calculations 

Table 8.3.3 Daily Average Number of Wagons
 
(in Terms of 4 Wheelers) 

(based on Tonne-kilometres)
 

Tonne-kms / Tenne Tonne Wagons Tonne Tonne Tonne Wagons 
Year yr. kms/day kms per in use kms/yr. kms/day kms/ in use 

x10 6 xl0 3 x10 6 x10 3wagon wagon day 

69/70 327,170 896,356 229 3914 937,893 2,570 190 13,524 
74/75 207,024 567,189 178 3186 416,224 1,140 96 11,878 
15/76 262,636 7.19,551 208 3459 484,393 1,327 119 11,152 
76/77 249,730 684,192 188 3e39 462,701 1,268 114 11,120 
77/78 284,920 780,603 204 3826 5(11,174 1,373 123 11,163 
78/79 273,310 748,795 204 3670 565,163 1,548 142 10,904 
79/80 252,470 691,699 183 3780 602,251 1,650 150 11,000 
80/81 224-278 614,460 173 3552 562,369 1,541 136 11,329
 
81/82 228,987 627,362 12 3872 615,493 1,686 146 11,550
 
82/83 217,043 594,638 142 4188 596,827 1,635 146 11,200 
83/84 205,004 5b1, 635 154 3647 573,623 1,572 121 12,988 

Source: ang lade sh Railways 
Consultants Calcuilations
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(1) 	 System data 

Figure 8.3.1 gives the aggregate for freight traffic performance. 
In this and subsequent graphs the 
plots are put to one sheet foron 
comparative purposes only. The vertical sca]es differ and con
sequentlv direct comparison of slopes is not possible. 

BRPA made ob.ervat ions ha. d on 81/ 2 tolot" , aml so thoe are 
now extended to Lncluhe 82/811 8&/8, nut>itd do to. 

The 	average haul has remained high and, it tll isoV(1c performance, 
ranging in the 260 to 270 km range. hlowever the tonne-kilometres, 
tonnage moved and wagons loaded are tending to fall. These are dis
turbing trends and indicate a loss in the market. Tie increase in 
length of haul shows that the short haul market has been lost to
 
competition.
 

(2) 	Broad gauge data
 

The 	aggregate does not represent the particular and Figure 8.3.2
 
shows the broad gauge statistics. The traffic peaked in 1977/78 and 
has 	fallen sharply in all parameters. The wagon turn-round time
 
has improved with about 24 to 26 movements a year a steady improve
ment since 1979/80. The tonne-kms have fallen an average of 4.2% 
each year, the tonnage has fallen at 4.6% per year and the wagons 
loaded at 3.5% per year. The length of haul has remained in the 185 
to 200 km range for the past 5 fiscal years.
 

Table 8.3.4 gives the average tons per wagon in terms of 4
 
wheelers for the past I0 years and the benchmark year. This shows
 
that 	in 1977/78 the average wagon load peaked and has since declined
 
steadily.
 

(3) 	Metre gauge data 

The metre gauge performance does not have the same pattern, as 
the down turn in traffic has not occured so obviously, except that 
the number of wagons loaded is falling slightly at about 1%. The 
tonnage carried was slightly less and tonne-kilometres about average.
 
The 	tonne-kilometres have increased slightly over the same six year
 
period with the increase in the length of haul. 

The 	 fluctuations in traffic over tihe six year period. 77/78 to 
83/84 show an erratic pattern from which any conclusion is judgemental. 
At best the metre gauge traffic htas held its own butlthe itdicators for 
82/83 and 83/84 are negative. 

Average tonnes per wagon in terms of 4 wheelers in table 8.3.4 
shows the same pattern as the broad gauge but the loading crested in 
1981/82, three years later. This trend continues. 
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Table 8.3.4 	 Average Wagon Loads (in Terms 4 Wheels) 

Year 

1969/70 

197'475 

1975/76

1976/77 

1977/78 

1978/79 

1979/80 

1980/81 

1981/82 

1982/83 

1983/84 


Source: 


00 
In
 

Year 


Y e a r Tn k ms y r 

Ton kns/Ir 
x 

x 

Broad Gauge03 t W g on k s/1r 
1 Wagon k.s/yr 

3 i n n es/. 

wagon 
'-o e " s - -

103 
327,170 
207,02 

35,082 
20,741 

9.33 
9.98 

937 893 
416,224 

262.636 
249,730 
284,920 
273,310 
252,470 
224,278 
228,987 
217,043 
205,004 

22,959
20,006 
21,235 
20,416 
21,287 
19,042 
20,506 
20,067 
19,045 

11.44 
12.48 
13.42 
13.39 
11.86 

i11.78 
11.17 
10.82 
10.76 

484,393
462,701 
501,174 
565,163 
602,251 
562,369 
61 ,493 
596,827 
573,623 

Bangladesh Railways 
Consultants Calculatioas 

Table 8.3.5 	Availability of Wagons (in 4 Wheel Units)
 
(Based on Table 8.3.2)
J970 4/75 75/76 76/7 77/8 78/9 79/80 

Metre Gauge. . . .. . . . 

Wagon kms/yr x 103 Tons/wagon 

144,C2-8 6.51 
56,024 7.43 

59,171
55,997 8.19 

8.26 
56,691 8.84 
61,088 9.25 
61,667 9.77 
56,438 9.96 
68,079 9.04 
67,296 8.87 
65,300 8.78 

J81/8 
 880/31 83/84
2 8283 


BG on Stock - 63 4,314 4,645 4,786 4,645 4,566 4,443 
 3-44 ,7i 5 045 4,839
in us ,-gons 3,247 3 ,405 ,)H3,923 
 3,802 3,68o 3,715 3,535 3,8"8 

) 
415 3,550
 

::.7 75.3 75.2- 75
75.c : 81.9 1 80.6
1 02 83•. 79.3 : So 66 6 .	 73.,7 . 

Nr 
on Stock: 1' 984 13,428 14,258 
 1 2'1a 14,079 i ' 19 14,011 14,921 1 5, 13,151 15,053

Wagons in use 13,467 11,807 11,028 11,028 
 11,094 10,797 10,830 11 286 
 11,443 I1 040 !-,599 

890 187.9 77.3 77.6 78.8 77.0 73 .6 
 757 9 
 83.7

Source: 	 Bangladesh Railways
 

Consultants Calculations
 



(4) Obseriations 

The Report Review Committee on Overall Operational Efficiency of 
Bangladesh Railway (RCOE) page 10 shows that tile railway is turning 
away traffic because of the inability to supply wagons. 

However tile published statistics when converted back into avail
able wagons used each day on average gives a different picture of an 
adequate wagon supply. See Table 8.3.5 is basedwhich oni published
statistics and the lower value of availability shown in table 8.3.1. 
There are adequate numbers of wagons in use, when comparing the 69/70
figures, 38.45% less traffic is carried in 7.12% fewer wagons. This 
comparison is shown in Table 8.3.6. 

Table 8.3.6 Comparison 1983/84 with 1969/70
 
(in 4 Wheel Units) 

(1) SYSTEM
 

Wagons owned Tonne kms hauled x 103 Wagons used 
1969/70 19,616 1,2b5,063 17,396 (88.7%)
1963/74 19,892 778,627 16,149 (81.2%)
 
Increase % 1.4%
 
Decrease % 
 38.45% 7.12%
 

(2) BROAD GAUGE 

Wagons owned Tonne knis hlauld x 103 Wagons used 
1969/70 4,6---- .327,170 -- 3,923 
1983/84 4,839 
 205,004 3,550
 
Increase % 4.47% - I 
Decrease %  37.34% 9.51%
 

(3) MET RE GAUGE 

Wagons owned Tonue kms hauled x 103 Wagons used 

1969/70 14,984 
 937,893 13,467
 
1983/84 15,035 573,623 12,599 
Increase % 0.34 / - _ 
Decrease %  38.84 6.45%
 

Source: Bangladesh Railways 
Consultants Calculations
 

Operational factors not the number of wagons held for repairs 
result in this downtrend. 
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Table 8.3.7 shows the number of times a year each covered van is 
loaded for traffic. The 83/84 Broad gauge is 56.0,. of the 69/7
figure and 57.87 for the metre gauge. This is a factor of operational 
afficiency. 

Table 8.3.7 Average Number 'ri r.ar 
(Covered qagon) 

1969 1974 1.1975 197 197 17 8 1979 1980 1 fU I 19 8?" 1983
Yer /( 75 /76 /77 /78 /79 I/8) /81 182~ /83 /84 

Broad gauge 8.5 15. 13. 3. 12. 15.017 .2 16. 148 150 
Turnround' 

Trips 42 . 9 24.3 28 32.330.4 24. 3 10. 22. 5 21.6 2. 4.3 

Metre gauge 10.2 21.9 19.5 18.7 )0.0 21.10-9 22.. . 1-7. 

Trips 	 [i . 8 16.7 8.7 19.5 18.3 16.9 1 14.1 16.2 i) I. 20. 7 

Fable 8.3.8 	 Average Terminal Ti ie 

(Metre Gauge) 

Year 	 1969/70 1982/83 1983/84
 

Average freight train speed (kms/hr) 13.49 10.44 9.72 

Average length of haul for 
system 	 (kms) 259.3 271.5 264.9
 

Average trip 	 time (days) 0.80 1.08 1.13 

Average turn 	round (days) 10.20 19.1 17.02
 

Balance (Terminal Time) 9.40 18.02 16.09
 

Terminal time is a matter of management control of operations and 
a much tighter control of wagon use is needed to reduce the terminal 
time. These tables include train delays in train trip time, thus terminal 
time is idle time under load either at destination or at origin as well as
loading and unloading time. Table 8. 3.8 shows the terminal time analysis. 

idle time Under load is fraud waste and abuse discussed in Section 
8.1.7.
 

8.3.3 Passenger travel
 

Figure 8.3.4 shows the passenger train statistics over tue past 10
 
year period.
 

The number of passenger -rains run is increasing slowly after steady

growth until 74/75. Broad gauge declined in 82/83. It should he noted
 
that the total passenger-kms is still increasing,
 

The number of trains that can be run is limited by either track
 
capacity, or locomotives and rolling stock availability. Rolling stock
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availability is discussed later. The 
line capacity discussed in section
 
8.2 has sufficient spare capacity on all sections for a significant 
increase in traffic.
 

The total number of passenger trains run had by 1979/80 virtually
 
returned to th, 1967/70 number, but the average increase over the
 
years 80/81 to 83/64 is:
 

Bread gauge = 1.84% per annum.
 
Metre gauge = 1.00% per annum 

Train Kilometres:
 

Broad gauge = 1.84% per annum.
 
Metre gauge = 1.73% per annum.
 

Figure 8.3.5 gives the passenger statistics
 

Over the same four year period the number of passengers increased
 

Broad gauge: 1.96%
 
Metre gauge: 3.28%
 

and the passenger kilometres increased
 

Broad gauge = 3.85%
 
Metre gauge = 6.27%
 

The increase in passengers and the increase in the number of trains
 
run are not in sequence, and hence there is a relative reduction in the
 
number of seats available over 1969/70.
 

Tile passenger statistic results for paid fares are mixed in that the 
ACC and II Class passenger totals are falling whilst I and liI Class pas
sengers are increasing. This increase in I Class is only a fraction in 
total numbers of the average loss each year from the II Class. III Class 
is increasing by more than 1 million passengers a year on average. 

Figure 8.3.6 shows the results for the six year period 77/78 to 83/84, 
from which the average over the period is 

ACC Class : -7.7% per annum
 
1I Class : -6.1% per annum
 
I Class : +1.67% per annum
 
III Class : +1.8% per annum
 

Figure 8.3.7 shows th- length of lead for each class. The ACC Class 
has stabilized at about 300 kilometres, and I Class is climbing steadily.
 

(I) Overcrowding 

These statistics only apply to fare paying passengers, and conse
quently are considerably below the actual number of people travelling 
on a train.
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a) 	 VariouS CS; iillACS., hive L'On iMIide in the nlmIllbe r" ofln li-liJ\ s Hit, 
survey carried ouL in this SLiiil' wS;1 in illdi'it ion 0if the current 
problem hut the -!aliplt. was too I I o I' uet I I; I tl. is o lit,t ;l.lI 
from it. r C aeM- iVt ab) t; 8. .The i g celint i 

1 11 1) ;iid 
8. 3.10. (:I Iu t a t I J at alld',aidA ( iii I in cIr r ii , I 111i' 'llt'-d 
ain es Li IILt(, of S; Us; IiI InI i. i!,vlijil i 1, -i 8 . 1 . The 
filet re ll ill I. - i iii '1'( ILI [i Lt |I-I , ,l l\l' i; 
a seriois ciii lac iu', t 'A iiOn;. ages,pr em ' 01 IijI k(Ciii 
16 to 19 (1isiSCWASe,; tiIl' ,[ui,;t i ) i , arlII'I; 1 ,il] !hIilitV ini 
Jinia cv 1982, L Lh ll I Locke" allud I-11 011 h) elit, 
was availablsJ 1 1' u e Irt Ie'r Out i tf t I t ,wIdi ,i ;i ,I) 
V..anIIIied, Se VCIIeiCles (It I L a1 t ti uttOf I S had bee.,n 
received by the 1)iv i 0 n (1I0. 5). .23 c7lrr;li,,; h2l l2;l ;e iid 
were awaiting repal t sendinig toi t iWel. ThW CA I-rr i aeCS' 
available L'epres ellts 10. 8, ef the tetalLItu(teiltL.1 eIr 1C I e 
the ceachie s aIC Lla LIv reeeL ived. 

'Tlie I 11 Class r epr L'es1lts the btli Ik of 1ie t ravel! eI Ond s) by 
using the dalta pages 9 C()I nil (1L,rilg theen IH & f ad e1i on l 
ceachte.s type STI, T , TI, fer tiis puirpee. l:ble 8.1.12 was 

prepared. TIhi s slIow.s that a L I f Lf re I I 1 ng slektoI 9)9.5, lhe 
for II I Class laiiss~l ts is- not avai lible from t lie5 depots 
cons i de red. 

It is suewn ill Section 8.6.3 that there are not sufficient car
riages avai labLe for fare-paving pass engers. 

(2) Time keeping 

The time table is based on various factors controlling train speed 
and assumes a normal journey time with certain allowances for recovery 
of lost time ever long distances. 

The factors are: passenger behaviour; locomotive condition;
 
track condition and communications. There is also the disciplin
 
and work ethic of the railway staff.
 

a) 	 Passenger behaviour is predominately due to the pulling of 
emergency cord. With ticketless passengers this could be 
considered as likelv outside a secure station so that ticket
less passengers can disembark outside the station. 

b) 	 Track, bridges and locomotive condition is function of main
tenance. 

c) 	 Signalling and coumunications must be reliable and free from 
any business other than train control. 

d) 	 Discipline and work ethic is a management function, and after 
maintenance has been improved, the effect is still dependent 
upon discipline and work ethics which elsures the safe and 
speedy working of trains. 

Table 8.3. 13 gives the published annual punctuality percentages. 
The effect uf upgrading the metre gauge is having desired 
results, dind whilst the results are better than 1969/71) however 
It is still below a satisfactory level.
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Table 8.3.10 Passenger Survey West Zone (Lower Case) 

Date 
of 
survey 

Station 
Name of 
check 
station 

Name 
of 

train 

Type 
of 

train 

No. of 
CV per 
train 

Total No. 
of pass-
engers 

Av No. of 
passenger 
par CV 

Total of 
seating 
capacity 

% of 
Loading 
factor 

(A) per train 
(B) 

(B/A) 

12.1.85 Bonarpara-Khulna-
Parbatfpur 

Bonar-
para 

8-dn Express 7 998 143 412 i 
Ii 

250 
230 

III 240 
13.1.85 Santahar- Bogra 19-up -do- 7 934 133 42z 1 240 

Bonarpara 
I1 
111 

140 
230 

13.1.85 S-i,ihar-Bonarpara Bogra 93-up Local 4 1404 351 241 II 440 
cc III 760 

15.1.85 Goalandaghat- Kushtia 26-dn Express 71272 182 535 I 240 

1III 260 

111 240 

16.1.85 Khulna-Parbatipur Chaua- 2 3-up -do- 6 1412 235 445 I 300 
danga 

II 220 

III 320 
Source: Consultants survey 
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Table 8.3.12 	 Analysis of Il1 Class Coaches at 
5 Depots on 3t.1.82 

ST 	 TI gR Totals 

Chit tagong 19 118 4 5
 
Ch adpur 19 52 l 4
 
Dhaka 23 118 49
 
Mymens LngI 14 41 t4
 
SylIet 6 17 4
 

Total allocated 81 346 126 553
 
Not received 11 35 26
 

Total available 70 311 [(10 
Less damaged 	 16 5 

Total 	 69 295 95
 
Less stopped for 34 62 
 34
 

repairs
 

Effectives 
 35 233 61 329
 

% Effective 43% 67% 48% 59.5%
 

Source: DRPP 
Consultants
 

Table 8.3.13 	 Passenger Train Punctuality
 

Mail and express Other passenger 
trains trains Mixed trains 

BG 111iG BG MG BG Mg 
1969 - 70 90.5 72.4 89.9 	 91.919.4 88.6 
1974 - 75 90.0 77.0 80.5 68.0 79.0 74.6 
1975 - 76 93.1 77.5 83.4 	 74.167.3 75.2 
1976 - 77 84.3 76.0 73.7 67.3 75.6 72.0 
1977 - 78 75.8 67.5 95.6 61.2 57.5 63.6 
1978 - 79 78.7 75.6 	 66.8
77.8 56.9 69.6
 
1979 - 80 72.3 75.0 72.7 63.6 68.5 68.0
 
1980 - 81 66.2 63.5 65.3 	 64.6
54.3 	 61.4
 
1981 - 82 77.1 75.3 70.8 	 70.8
65.0 71.6
 
1982 - 83 83.2 80.6 73.7 73.9 75.2 75.0
 
1983 - 84 79.1 81.7 64.0 	 71.580.3 	 81.2 

Source: Bangladesh Railways 

(3) Train accidents 

The 1983/84 total of incidents is the lowest in ten years.

Unfortunately the accidents iax clving passengers was the highest over
 
the same period, however, Railway employees killed and injured is reduc-

Ing, even so the total is still high. 

Analysis of the accideats is given in rable 8.3.14. 
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Whilst th" technical faults are related with levels of main
tenance there ih a high number of accidents due to human error. This 
is a measure of peLformance of di~cipiine, and therefore reflects 
on management. 

Table 8.3.14 Analsisofccidents 

1981 / 82 1982 / 63 1983 / 84 

Due to Human error 68 114 84 

Due to Technical 
faults 83 75 81 

Mlscellaneous 48 13 6 

Total 109 j 202 171 

Source: 'angladesh Railways 

(4) Observations 

Overcrowding is a prominent phenomena of most raliways In South 
Asia. It is accetuated by ticket-less travel and shortage of avail
able roil ing stock. 

a) Primarily the trains are too short. The 4, 6 & 7 coach trains 
recorded in the survey Tables 8.3.9 and -. 3.10 were excessively 
loaded. This probably increases the nuirher of ticket-less 
passengers, a cause and effect situatlo. 

In addition, i Caoss and II Class pass-aioers are increasing. 

In approximate numbers, I Class 30,000 journeys a year and III 
Class 1,000,000 journeys a year. II Class journeys are f-illing 
about 275,000 per year and of course this additionally provides 
more standing space and reduces the pressure. 

It is significant that the ntMber of fare paid passengers and 
passenger kms hive been increasing steadily since 1969/70, 
about 90Z to 1983/84 but these have had to be accomodated in 
only about 9)7more tra'ins id train-kms , the major increase 
being on the East mane, see figure 8.1.5. 

This is fu rthe va,rificd as the coaching voielcle-kms have only 
increased 38, since 1969/70 of which onl y 2% has been on the 
Metre gauge. 

b) Ticket saleus . Sc Lion 8..1. 7 requires government assistance to 
promote the e rad cition of fraud, waste and abuse. This cannot 
succeed to reduce ticket-less travel unless passengers can 
purchase Lickets easily. 
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Bangladesh Railways local services are providing a Mass Transit.
 
Unless the ticket offices are able to quickly and efficiently
 
sell tickets to all joining passengers, ticketless travel will
 
flourish. The old methods used 50-60 years ago are unable to
 
meet todays demand, they were not designed to do so.
 

It is not possible to enforce ticketing requirements when pur
chase is cumbersome and outdated. Every procedure and every
 
station should be examined to ensure an improved ticket
 
selling arrangement.
 

The 	paper currency of Bangladesh may not be suitable for ticket
 
vending machines but additional windows or ticket booths, and
 
tickets that can be issued from machines for the local services,
 
can all be introduced and will rapidly repay the cost of the
 
installation and training.
 

The 	method of selling tickets should be critically examined,

there can be no improvement in revenue from ticket sales if
 

A e increased demand is to be frustrated by out of date ticket 
'j rocedures. 

c) 	The improved daily vehicle-kilometres shows that management has 
adopted recommended operating practices proposedi by other 
consultants. However there is still room for 4mprovement as 
the vehicle-kilometres per day for Broad gauge was 220 in 1983/84 
as opposed to 243 in 1969/70 The metre gauge figures are 171 
and 211 respectively. Higher utilization must be made by reducing
 
the number of vehicles held in reserve for casualty replacements.
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8.3.4 Diesel 	locomotives 

(1) Availabil i ty 

A locomotive represents the largest item of capital cost amongst
the rolling stuck and it is therefore necessary to utilize it to the 
maximum extent possible. 

The Utilizatolen of locomotives depends on the availability of 
the locomotives relative to the stock owned. The fi.rst parameter is 
the percentage ivailabLe on-line i.e., after deductions for loco
motives withdrawn from stock. The 
 second is the percentage in use 
i.e., after deductions for withdrawals, and those tad er or awaiting 
repairs. 

Table 8.3.[5 gives the calculated numbers of revenue earning diesel
locomotives on-lie and in-use for broad gauge and metre gauge derived 
from the published statistics aad then expresses the availability as 
there are variations with the published data. 

(2) Performance 

In order to establish performance relative to 1969/70 it is neces
sary to establish the numbers of revenue earning trains a day on 
average. Tle figures in Table 8.3.16 have been rounded off. 

Table 8.3.16 	 Ave'% e .Nml)Qer of Steam and Diesel Hauled 
Train per Day 

1 Broad gauge 	 Metre gauge 

Pass Good s TotlI Trains Pass Goods Total Trains/
trains tra In.; per day trains trains day

69/70 33011 6440 39451 108.1 
 30517 123293 337.8 
74/75 21022 5709 73.2 1353326/31 70012 82545 228.9 
75/76 23913 
 6018 29931 82.0 75785 14524 90309 247.4 
77/78 27977 5621 33598 85.7 13787 258.980710 94497 

78/79 30007 5360 35367 96.9 16169 29.?
89764 105933 

79/80 31492 5645 37137 
 101.7 93005 17206 110211 301.9
 
80/81 32974 5623 38597 105.7 91468 16924 108392 297.0
 
81/82 33554 39326 95038
5772 107.7 
 19968 115006 315.1
 
82/83 34090 38983 90896
4893 106.8 18898 109794 300.8
 
83/84 33810 
 5157 38967 106.8 96735 16953 113688 311.4 

8-50
 



Table 8.3.15 Diesel Locomotive Availability in Revenue Traffic 

Year 
Pa Freight 
Train train 
kms/,r kms/yr 

Total 
train 

kms/yr 

Total 
i kms/ 

day 

Engine 
kms 

on-line 

No. of 
locos 
on-line 

Engine 
kms/day 
in use 

No. of 
locos 
in use 

Locos 
owned 

% on-line % in use 
relative 
to on-line 

x103 x103 x103 A B A/B=C D A/D=E F C/F x 00 E/C x 100 
BROAD GAUGE 
1969/70 
1974/75 

1975/76 
1976/77 

977/78 
.978/79 
1979/80 
1980/81 
1981/82 
1982/83 
1983/84 

2194 
2253 

2449 
2654 

2692 
2845 
3082 
3400 
3571 
3776 
3688 

252 
250 

298 
250 

229 
267 
275 
290 
351 
418 
423 

2446 
2503 

2747 
2904 

2921 
3112 
3357 
3690 
3922 
4194 
4111 

6701 
6857 

7526 
7956 

8002 
8526 
9197 

10110 
10745 
11490 
11263 

378 
249 

262 
274 
274 
291 
285 
232 
206 
192 
183 

18 
28 

29 
29 
29 
29 
32 
46 
52 
60 
62 

415 
307 

323 
351 
346 
361 
361 
304 
290 
274 
270 

16 
22 

23 
23 
23 

24 
25 
33 
37 
112 
42 

18 
32 

32 
32 
32 

32 
44 
52 
64 
70 
76 

100 
87.5 

9 
90.6 
90.6 

90.6 
72.7 
88.5 
81.3 
78.9 
82.0 

88.8 
68.75 

79.3 
79.3 

82.75 
78.13 
7].2 
71.2 
70.0 
67.7 

METRE GAUGE 
1969/70 
1974/75 
1975/76 

1976/77
1977/78 
1973/79 
1979/80 

1980/81 
1981/82 
1982/83 

1983/84 

6191 
5877 
6289 

6581 
6978 
7675 
8251 

8468 
8713 
8646 

9138 

1899 
980 
92i 

763 
821 

966 
1027 

1004 
1255 
1259 

1213 

8090 22164 
1857 18786 
7210 19753 

734., 20120 
7799 21367 
8641 l23674 
9278 25419 
9472 25951 
9968 127310 
9905 27137 

10351i 28359 

214 
153 
161 

164 
172 

185 
192 
177 
169 
171 

155 

104 
123 
123 

123 
124 

130 
132 
147 
162 
12159 

183 

I 

272 
253 
261 

270 
285 
287 
295 
285 
269 
69261 

251 

81 
74 
76 

75 
75 
82 
86 
91 
12 
102104 

113 

125 
141 
141 

141 
135 

148 
148 
188 
188 
189226 

223 
I 

83.2 
87.2 
87.2 

87.2 
91.8 

8 7.8 
89.2 
78.2 
8 

85.770.4 

82.0 

77.9 
60.2 
61.8 

61.0 
60.5 

63.1 
65.i 
61.9 
61. 
63.065.4 

1. 7
"______ 

Source: Bangladesh Railways 
Consultants Calculations 



In 1969/70 49.6% broad gauge trains were diesel hauled as were
 

65.5% of the metre gauge. 

In 1983/84 the!" were 99.9% and 98.4% respectively. 

Broad Gauge
 

In 1969/70 16 diesels hauled 49.6% of 108.1 trains 
106.8 16 

In 1983/84 106.8 trains would require 1068 x 16-_ x 0.999 

31.8 say = 32 locomotives
 

Metre Gauge 

In 1969/70 81 diesels hauled 65.5% of 337.8 trains
 

311.4 81 0.8 
In 1983/84 311.4 trains would require 337.8 x 0.655 0.984
 

= 112.17 Say 113 locomotives 

These 
figures from Tables 8.3.15 and 8.3.16 both as percentages
 
available and the numbers required for traffic are at variance with 
statistics. However in regard to locomotive requirements the traffic 
pattern has changed considerably and the conclusion on locomotive 
requirements based on 1969/70 is 
not correct except as an indicator of
 
performance.
 

(3) Locomotive Mix. 

a) It is estimated in Table 8.3.15 that 42 broad gauge locomotives 
are in use daily for revenue traffic. This is disturbing as 
the whole locomotive fleet is relatively new.
 

Table 8.3.17 shows a distribution of the existing locomotives
 
on the 31st December 1984 based on 75% availability. Taking
 
out non-revenue requirements (9 locomotives) 45 
locomotives are
 
available as opposed to 42 calculated from statistical data. 

With a broad gauge fleet of 73 locomotives (3 are condemned) and 
with an availability of 85%, a total of 62 locomotives should be
 
in-use daily. This, with an allowance for locomotives in 
reserve is adeqaate for tihe timetable requirements. However 
with only 42 locomotives actually in service there is a serious 
shortfall in performance and it is aecessary to get the two 
older locomotives classes into a higher state maintenance. 

The locomotive mix of 2W shunting locomotives to 53 others is a 
reasonable mix for the duties performed. There is a large gap
in the types of locomotives, however, and there would appear 
to be a need for 1,000-[,50011I' transfer locomotives to replace 
the 1111Dclass on passenger, transfer and ballast trains when new 
locomotives are obtained. 
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Table 8.3.17 Timetable Requirements for Locomotives on December 31, 
1984: Broad Gauge Only
 

On 	line 


locomotive 

requirement 


V 

31 


Lj 


5 


8 


12 


14 


71(75%)I 

24(25%)
 

Source: 


"ON LINE" in service locomotives
 
Locomotive class 
 HHlI ALU 20 MLU 20 


Tractive effort >24,000 65,600 65,600
Gross horsepower 
 500 2,150 2,150 


Average HP/unit 


Availability 

Best quarter of >80% 
 77% 75% 


1983
 
Last half of 1983 72% 77% 67% 


For current psgr.
 
links 
 5 9 
 9 


For assigned

shuttle service 
 1 

*For current ballast
 
and departmental
 
trains -


For special and 

seasonal trains 
 - 4 1 


*For shunters 
 5-


For current goods

J demand 
 J 	 

Sub-total 
 15 13 
 10 


i Unavailable 
 5 4 4 


Required 	 20 
 17 14 

Available 


CIDA * Not in revenue earning traffic 

BDE 25 


65,500

2,250 


92% 


88% 


44 


-


-


5 


9 


3 


12 


JDE 25
 

60,480

2,600 


76% 


71% 


-

I 	 5 


9 


3 


12 


133,000
 

1,800
 

scjZ 


75%
 

3
 

1 

4*
 

T 
5* 


10
i04
 

56 


19 


75 

_ 

Locomotive
 
shortfall
 

Main-line Small
 
locomotives locomotives
 

7 

7 8 

2 3
 

9 11 
9__ i
 

95 
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~~) 	 The mtre Lgauge lines, have, a reverse situation. Except- for_ 
JDE Class and isome of the NLU 10's allithe new locomotives are

1
shunting or t'-ansfer types. This puts a heavy strain on the
 
existing fleet of main line locomotives, and suggests an over
 
working of the new locomotives. Table'8.3.18 shows a total of
... 1.4 

availability gives a requirement of 168 


' '...-:: 4 locomotives are required for revenue services which at 85%
 
locomotives and 191 at
 

75%. It is obvious that the two classes GMU-IO & GEU 14 
must be
 
brought into' regular line 
service to produce a more equitable mix
 
of locomotives.
 

The working timetable requires 144 locomotLves in use for
 
revenue service, and 44 for shunting and ballast trains,
 
which at 85% availability gives 222 locomotives.
 

The CIDA report as shownin Table 8.3.18 estimates a require
ment for 30 additional locomotives to rmeet the timetable
 
requirements at 75% availability,. However the locomotive
 
split between the two zones gives an allocation of 50 in-service
 
locomotives out.of 53 for the West, and 116 out of 135 
for the
 
East. The traffic split for the West Zone is 26% 
freight and 22%
 
of the passenger traffic but yet has 30% of the,locomotives. This'
 
represents a serious imbalance and 
a transfer of locomotives to . 

the East Zone is essential, particularly. for freight where only 
50% of the required lo',.omotives are'assigned. 

Schedule re-arrangements are necessary and a critical review of
 

requirements will ease the situation.
 

It is interesting to note that apart from 6 Class GMUIlO' the
 
West is entirely HID Class locomotives, but only 2 HHD Class
 
locomotives are in the East. Rationalization is suggested
 
so that all the HHD locomotives including broad gauge are then"
 
in one Zone, and hence stores and spares are contained in one
 
organization. Similarly for the GMUlO's.
 

c) A critical look at locomotive mix and performance must be made
 
to ensure that the link requirements and duties to be per
formed are compatible with the locomotive capabilities and
 
performance 'characteristics. This is an operational manage
ment task and'should be undertaken by questioning every assumption.
 
Apart from shunting locomotives basically all locomotives are
 
geared as general purpose locomotives, and therefore the use
 
of a locomotive in passenger or 
freight should be determined
 
by need and not by assignment. A flexibility in working is
 
necessary,
 

A rational look at the timetable in relation 
to the traffic is
 
necessary. The assumption has been made that more locomotives
 
are needed to operate the timetable, but even with 85% avail
ability the timetable cannot be operated with the existing fleet.
 
It is clear that the timetable is not correct under these condi
tions, and untilthere has been a major review and rationalization
 
of the timetable to meet the changing traffic pattern the require
ment for extra locomotives cannot besubstrated on the basis of 
the existing timetable. '
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(4) Fuel consumption
 

Diesel fuel represents the stagle largest item of locomotive 
expenses. The 1982/811 average locomotive 11.1'.In table 8.3.19
 
shows reduction from the 1969/70 figures when considering tihe
 
numbers of locomotives on line. Considering installed 11.t'. 

Table 8.3.19 was prepared from data contained ini lie RIP' (Revis ion) 
report and varies silightly with tim CIDA data in tabl s 8. 3.17 & 18. 

The most useful imeasure of fuel consumption is the avelrage numlber 
of litres of fuel used I ,O1000gross tonne-kilometres, the 
statistics do not provide this parameter. Whilst operating con
ditions vary with each country the following results suggest
 
suitable objectives.
 

India 3.7 - 4.9 litres per 1,000 tonne/kms. 
Taiwan 6.2 - 9.3 
Nigeria 4.8 - 6.0 
U.S.A. 5.6
 
Canada 3.9
 

Table 8.3.19 Installed Horse Power 

Year Nos. of Installed Total Fleet 
considered locs liP liP average 

1969/70 38 1125 42750 
38 951 36100 
8 1380 11040 

21 1380 25980 
18 2150 38700 
5 400 2000 

128 156570 1223HP 

37 112. 41625 
1982/83 37 950 3515) 

7 1380 9660 
34 1380 4692) 
25 550 13750 
28 1350 37800 
22 500 1100 
38 800 30400 
17 2150 36550 
14 2150 30100 
12 2250 27000 
12 

20 
26(0

Jv( 
31200 

11000 
10 , - 362155-1 1195HP 

*Bangladesh year book 312
 

Source: Bangladesh Railways
 
Cl DA 
Consultants Calculations
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HP of locomotives on-line from table 8.3.19.
 

1969/70 = 143 locomotives (only records for 128 available)
 

143 
lip available = 14 x 156570 = 174918111' 

1983/84 	 = 229 (withdrawn Locomotives not known)
 

HP available = ( x 362155 = 357,374111,
 

But availability is less (Published data) 

1969/70 = (0.91 x 18 + 0.841 x 125) 143 = 0.850 

1983/84 = (0.756 x 76 + 0.793 x 223) 299 = 0.784 

11Pavailable = 

1969/70 = 0.850 x 174918 = 148680 lip 

1983/84 = 0.784 x 357374 = 280181 HP 

tonnes fuel per lIP/year 

1969/7G 27059 - 148680 = 0.182 t/HP 

1983/84 43688 - 280181 = 0.156 t/HP 

Actual HP in use 

1969/70 = 156,570x i- = 118,650 HP 
128 

1983/84 = 357,374 x 155 - 185,261 HP 
299
 

tonnes fuel per IP/yeac
 

1969/70 = 27059 - 118650 = 0.228 t/HP
 

1983/84 = 43688 - 185261 = 0.236 t/HP
 

These figures are contradictory but suggest that the actual con
sumption remains the same.
 

Driver discipline is important in fuel economy and driver habits
 
can make major contributions to fuel economy such as judicious
 
train handling, avoiding running on low throttle notch, 
shutting down of engines when detention is to be one hour or 
more.
 

Maintenance practices to increase inspections of turbo chargers, 
fuel injection pumps, injectors and filters will all reduce fuel
 
consumption.
 

Operating practices to ensure that locomotives with the correct 
HP/tonne lcad ratio are provided. Providing footplate inspectors
 
from senior drivers and superannuated staff to monitor driving
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habits and to provide guidance to young staff will also assist. 

(4) 	 Obse rvatlions 

a) The locomotive fleet contains many new locomotives, 74% of the 
broad 	 gauge fleet has not reached half life (working life 
assumed 3(0 years) and 71%i of the metre gauge locomotives. 

En order to get the int en/ance situat ion in hand it is neces
sary to reduce the size of the locomotive fleut in operation 
each day. thls wilt effectively bring the maintenance 
requirements down to the ichievement level of the workshops, a 
positive result.
 

b) 	 The drop il the number of engine hours per locomotive on line 
and lin use, allowing for statistical changes due to locomotive 
mix when compared with 1969/70, and the reduction in the number 
of trains run raises anxety over the efficient use of the 
locomotives. The inumltber o irs' worked per day is based on 
time off shed to time on sh, U. is not based on hours working 
tains.
 

The tiietable must be changed to suit new arrangements and the 
train patterns and the train diagram must be critically examined 
to ensure that old wstofiul prictices are eliminated. 

c) 	 Operating practices to ilprove utilization of rolling stock
 
"d locomotives such as:
 

(i) Segregation o I roller bearing wagons and other stock into block 
trains f-,r ;inlgle coinmodities 

(i) 	 Forming trains of high pay-load long distance unit trains
 

(iii) Optimisation of loads over different sections 

(iv) 	 identification of over-age and unfit wagons, and to avoid
 
mixing with trains of roller hearing stock
 

(v) More through freight trains 
to speed up long distance ser
vices h reduce interinediate shunting and marshalling.
 

d) 	The fuel consuimption statistics are encouraging in that they
 
app to be similar to 1(9/70. lowever these figures must
 
be kept under regular observation and good fuel economy practices 
maintain-d, such as low eng ine i 'ing spe:ds, and shutting 
down engine when there is at least one liwr before the next 
movement, a new measurement parameter of litres fuel/lOO0
 
gross tnknms mliltdai nod. A vigorous lo0omlotive lanagement 
practice neCedst he ctLl i hed to ensur( that 1.lieloco
motives are worked more continuously. 
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8.3.5 Quality of Service 

This subject is one that is dif ficul t to quanti fy , and ConsequCh tly 
subjective to experience or opinion, 

The railwav provides unp ro f i table social .;e vices in some illstances. 
I[owever, the deterioration of the railway's financial posit ion must be 
Stopped so tiat the d ra ill on nat ional resources can be ha Lted. 

Whilst the railway has lost its premium passenger market to air 
and road, it provides an important social service [or those who cannot 
afford the faster services. By operating internationa transfer 
traffic the railway makes an important foreign exchange earning, and by 
transporting export goods an indirect contribotlon is made to the 
national economy.
 

An interview survey was held of railway patrons for passenger 
and freight traffic. 

(1) Passenger traffic 

A limited survey of rail passen,e' was carried out to ascertain, 
among other things, their perceptien of comfort and the advantage of 
rail over other modes. People were questioned on trains on a number
 
of routes and a summary of their responses is shown in Table 8.3.20.
 
and analysis of data is in Table 8.3.21.
 

The sample is small and does not represent the proportions of 
passengers by class. The convenience offered by rail travel was the 
predominant response and that the accessibility of the railway was 
also a contributing factor. Comfort and cost of railway travel 
were not important factors, but a significant proportion claimed 
that rail travel was used because they considered the road was bad. 

Convenience of rail travel included the following reasons: 

(i) Transport of personal baggage 

(ii) Suitable for medical patients
 

(iii) Easier travelling
 

(iv) Preferance for rail
 

These are good marketing points to build upon for passenger travel.
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Table 8.3.20 Rail Passenger Users Survey 

:~o- /;,; 'km "' :hours k ! Co ~ "frt[: 

origin Destination Distance Time Speed Advantage Other comment 

S Dhaka Citt g5 53 1 d Most comfort ( 2 resp. 1

haka,' ,'Dh aa 
.ha.a 

Chittagong
cChittagong 
i6.5 

343 
'343 

6.5 53 
53 
53 

11 Good 

11 Good 

Safer m 
_. I 

Isttime train 

Dhaka Chittagong 343 6.5 53 11 Mod Easier 

2 Dhaka Laksham 190 3.5 54 11 Good No fare Rly.staff 

3. Dhaka Comilla 187 3.0 62 1 Good Easier res. )2 

4. Dhaka Bhariab 85. 2.0 43 111 Mod Near house 

Ohaka Bhariab 85 2.0 43 111 Mod Only use train 

Dhaka Bhariab 85 2.0 43 111 Mod Save fare 

5 Dhaka Ghorasal 45 1.5 30 111 Mod Near Mouse 

6. Dhaka Sardchar 107 4.5 24 Ill Mod Near House 4 
7. Dhaka Kishorganj 133 6.0 22 11 Good Road bad 

Dhaka Kish rganj 133 6.0 22 11 Mod No fare Rly staff 4 
8. Dhaka Norshindi 58 3.0 19 11 Good Near house (2.resp) 

9. Ohaka Mymensingh 116 3.8 31 1 Mod Road bad 
Dhaka Mymensingh 116 3.8 31 11 Good Road bad 3 rap) 

Dhaka Mymensingh 116 3.8 31 11 Good Convenient 

Ohaka Mymensingh 116 3.8 31 Ill Good Best for patient 

Dhaka Mymensingh 1..16 3.8 31 111 Mod Save fare 

10. Ohaka Tongi 23 0.8 28 1 Good Road bad 

11. ohaka Bramon-baria 106 2.5 42 111 Mod Near house rap) 

Dhaka . Bramonbaria 106 2.5 42 Ill Mod Save fare 

Dhaka • Bramonbaria 106 2.5 42 111 Good Save fare 

12 Dhaka Syihet 311 8.5 37 1 Good Most comfort 

Dhaka Sylhet 311 8.5 37 11 Good Most comfor: 

Dhaka Sylhet 311 11.0 28 11 Good Safer 

Dhaka Sylhet 311 11.0 28 11 Good Road bad 

Dhaka Sylhet 311 11.0 28 11 Good Easier 

13. D Sreemongal 208 6.0 35 1 Good Easier 

Sreemongal 208 6.0 35 1 Good Road bad ( 2 reasp.) 

14. Dhaka Akhaura 119 4.5 26 111 Goo Save fare 

15. Dhaka Khulna 623 24.0 26 1 Mod Goods car-ried ( 3 reasp.) 

16. Dhaka Sirajganj 212 3.5 61 11 Good Easier 
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Table 8.3.20 Continued
 

o. Origi est i fitill ) i!;iltIce 11iilc Speed C, ifer t. Aivantage (It hol 

17. lOhIi l t"''n ldli'i 3 fMt. 40 11 M,-1 in hy;i~l) 

17 Pk 
" I'hli: 

Irll 
Irllh 

3381 
3311 

IkIl 
R. 5 
0. 5 

410 
10 

1 1 14l 
111 1-I~l 

i if. I 
11r Uol i-I 'l 
lt tter f riow, k 

IlR. 'Ir11k.a Jesrsore 570 11.5 50 1 flud 1;rr-.I; cal I i 

I q. N laikI I sh ord i 306 6.5 '17 Ill l rar;ier 

20. 'Ihrk tluerl-llpa 361 5. 3 70 11 id 11"t (t ivtl 

21. fIalik,c i talqonj 196 7.3 27 I 1 rcI;o !;ier (1 -!e;p. 

22. thrriki liil ji um 4811 16.7 29 I -r Iill' f ar 1.1i 1 

23, Irlilk, li.i(plUr ,114 14.5 29 1 (;rrId Bos t f,,r 1jri iollt 

trlrl , lCitq ul 414 14.5 29 1 rMeIff i co trII wlipr t-

2,1. Nrlkd lal-uh0a1raad 224 1.8 47 II Mel1Fs . ieri ( 2 rorsp . 

" 1hakaRlhadur-Oll 224 4.8 67 11 (;o"'I Near houw.;e 

25.Gi Iii l ilcLi 3') 10.5 33 I ! I mlot fi lr 

26. hlak, lilrp~ir a 325 1l. 5 3B I -.lt lMear house 

Dhak, l1nirllara 325 8.5 38 1 1 Good lNeir ,oork 

Source Consul titits Survey. 
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Table 8.3.21 Analvsis of Rail Passenger Users Survey 

Comfort good Comfort Mode rateAdvantage .....
...
 
over othe r I I I Tota II iIi T t To tal 
modes
 

Com f ort 1 1 .1 ol (o o) 4 -
Save cosot O_20 0 3 3 S 
Safer 0I 2 !1 0 1 5
 
Convenient 4 2 8 5 3 12 20
 
Accessible "4 , 4 0 4
0 4
 
Road bad 3 01 1 2
5 7 0 31 10 
Other (1 2 ) 2 1 1 1 3 


5 {32 
5
 

I 1 -7 5 14 25 
Source: Consul tants Survey 

3 Passengers in It and If! class were travelling within the
 
average lead for ir cliass travel , there hia;
th of hence is a toward;
 
long distance travel. Th2 reasons given for rail travel should 
 Ie 
considered when framuing customer services for the long distance
 
traveller. These services are more than a social service and there
 
is a Iltent demand for services that reprosent real. value for money,

particularly when travellers are prepared to travel more than 300 kms.
 

Overcrowding was discussed in the passenger traffic section 8.3.3
 
and reinforcing the train dith addition,1 coaches is essential 
to
 
improve the image of train travel and the quality of 
the service.
 

(2) Freight services 

A survey of freight shippers was conducted, covering major

shippers of petroleum products, jute products, fertilizer, cerals,
iron and cement. The reasun fer tihe choice of rail as opposed to 
alternative modes was requested. The results for shippers who used
 
rail for certain routes in preference to other modes are given in 
Table 8.3.22. A immler of rspondelStS of the origin and route, it was 
alternative mode, but on examination of the origin and route, it was
 
realizea 1hat meant there was nothis that feasible alternative, 
as there was a rail siding to tihe factory. Thus these have been 
classed as being chosen for convenience. This sample emphasises the 
convec tencu and safety to the products in transit. However the data 
sheets show up time excessive t.;Ile in transit, particularly for the 
Jamuna crossing. Thi.,; is a matter requiring detailed study of 
operating procedures, and reinforces time led for i opec ial officer to 
supervise crossing traffic. 
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Table 8.3.22 RWil Ieight Users Survey 

Survey results for rail
Reason for pre-


ference for rail Number %
 

Saves time 0 0 
Saves cost 3 20 
Not aval Lable 0 

on others 0
 
SaMCL 2 13 
Convenient 10 67 
Other 0 

15 100
 

Source: Consultant survey
 

(3) Observations
 

The negative aspects of service quality have been presented in
 
the many reports prepared on the railways and have not been repeated
 
here because they are well known. 

Whilst the service quality for passenger traffic is, in the public 
image, associated with overcrowding, the contribution of freight 
traffic to the national economic well being is not recognized. 

There should be an organized marketing and operations depart
mental move to promote advertised freight and container services 
particularly the international connections.
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8.4 Costs, Rates and Fares 

8.4.1 Introduction 

A financial review of tihe railway system must Include marketing and
pricing stratg,h_.. Accounts must be so organized ith the necessary
statistics t:hat budgets and performance indicators are based on realistic 
figures and costs of specific operations Identified. 

In this Section material is obtained from railiway statistics and
 
others is developed.
 

Table 8.4..1 and Figure 8.4.1 show the rclaLionship behtwen expenses

and revenue for each fiscal year from 1969/70. 1971/72 was only a part
 
year and has heen left out. 1Depreciation has been deducted from
 
expenses as no deduction 
 was made in 1982/83 and 1983/84. Depreciation
has previously been an arbitary deduction and hence the final expenses
total has been distorted. As the operating ratio varies widely a 
moving average has beeni used to show Llends, this clearly shows the 
increasing loss trend and the expenses/ rovenuc plot shows the dramatic 
change that ocCUrod to revenues in L982/83. 

The downward trc'nd in the operating ratio indicates that the 
expenses must he held predetermined levelto a budget and the revenue
 
increased.
 

Figure b.4.2 sI..,ws the comparison of the ratios of the largest 
expense items to the total expenses. Labour and administration costs 
have been held to a reasonably constant figure against thie increasing 
sunm of the ilenanco costs has varied widely. This is an erratic 
performance which ma.' he due to external offcts upon tie railway, such 
as excessive maintenalnce costs due to flood damage, and other disasters. 

Until the imaim cilince condi Lion of the railway has improved the 
predominance of this work is bound to continue in thie expense account.lowever as discussed earlier there should be no "betterment" Item 
included as these arv essentLially capital works. 
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Table 8.4. 1 Revenue-exLpenses-operatjng Ratio 

Operating Operating Net Operating 
Year revenue expenses Deprec 'aton expenses ratio 

(A) (B) (C) (I-C) A/ (B-C) 

1969/70 303039 252751 30059 222692 1. 364 
1970/7t 202441 210053 31461 178592 1.133 
1971/72 PART YEAR 
1972/73 24093' 230131 20000 21131 1. 143 
1973/74 278328 342637 30000 312637 0.890 
1974/75 402722 407 10( 30000 377103 1.077 
1975/716 504839 494090 7633 486457 1.038 
1976/77 542950 572502 9371 563131 0.964 
1977/78 627214 660320 3057 657263 0.954 
1978/79 828633 800348 6585 793763 1.044 
1979/80 922610 963792 7323 956469 0.965 
1980/81 1040784 1227171 8823 1218348 0.854 
1981/82 1290204 1317087 9370 1307717 0.987 
1982/83 1494607 1502918 - 1502918 0.994
 
1983/84 1446050 1782173 1782173 0.811
 

(b)
6 

Source: ",angladesh Railways
 

Revenue can only come from the provision of railway services.
 
Figure 8.4.3 derived from Table 8.4.2 shows the relative cost of rail
 
services against the consumer price index for each fiscal year with
 
1973/74 taken as the base year.
 

Two conclusions can be drawn; the income derived from passenger
 
traffic has not kept up with the consumer price index, and that freight
 
traffic has kept well ahead of the index since 1977/78. There is one
 
disturbing trend, the fall in relative value of the freight revenue
 
compared with the (I'. [.in 1983/84.
 

Figure 8.4.4 derived from table 8.4.3 shows the relative earnings
 
of passenger traffic to the CPI. The revenue from 11 and I class
 
traffic and the aggregate revenue have failed to keep ahead of the
 
C.P.1. The heavy predominance of liI class traffic on aggregate pas
senger earnings is clearly shown. The effect of fare increases is
 
obvious. The constant short lead of III class travel shows in the dis
tinctive step pattern. This makes the task of increasing the relative
 
value of passenger earnings hard, and would suggest that annual
 
increases in fares are necessary to maintain the relative position of
 
passenger earnings.
 

[n examining the railway revenues the costs of operation must be 
established, and from which fares and rates can be established. 
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8.4.2 Rail transport operating costs 

In 1978 a detailed traffic costing excerclse was made based on live
 
data for the Financial Year 197h/77 for which details of iCtual expenses 
were available it that time. Detailed distilbution of Vxpeses over the1 
different services and the functionaI groups Of operations ItOl )9717 
were done and expenses required to perform unit 1tlictL i J werrI-C ;,tabli ished 
for t lie Metre-' Vlti,goe ;S 'Li , the broad g aUge s slt1lm1, AId LIr ).1;-el g' -'r and 
freight services. These unitL cost diti were updated t I57/ pri cm;
during tie Ra i[w y Deve llilt CndP[ ililli; I'oject (R)PI') lie r'sll It; 

were reported in Its Finali Replrt Stpp lemeltarv Report I .1 tn ,Vo 11111c 
1980.
 

A\11 i teIpt hils been Made to estimate overa ll aSeloge r--kll And tollne

km costs by means of these unit costs Sinice the deLailed derivaltion of 
railway unit costs, a complex and time cllnsmnillg task, outside the 
scope tM iS study. 

The unit costs Jeveloped by the RI)'P study show unit costs Lfurthier
 
broken down iinto working expenses, dupreciation and iutorest. The
 
latter two categories apply to book values and, give the inconsi.stent
 
accounting practice b) BR concerning capital costs, are not applicable
 
for estimating real costs. Therefore, only the unit cost data under
 
tile category of working expenses were taken. 

For freight transport the total operating cost was calculated as
 
followq:
 

The operating cost of transporting a wagon load of cargo for the
 
average hauling distance (275 km on the metre gauge and 166 km on the 
broad gauge in 1983/84) was obtained by taking terminal expenses and
 
marshialling expenses at both ends and multiplying the unit Lengtli hauling 
expense by th aceralge per wagon load of 10.9 tonnes to yield per tonne 
costs for the two systems. The overall average cost per tonne was
 
obtained by taking the av-rage of the two system weighted by total 
tonne-km carried hy each system (77% of the metre gauge and 23% for the
 
broad gauge in 1983/84). 

Table 8. .4 Fr2ight Service Operating Cost Estimaticn 

I Terminai fMarshal1lig Linehail 

Metre Gauge Average 'Transport Cost7-

Per Wagon 

Working Expenses per Wagon (TK) 2 x 191.5 2 x 49.6 275 x 2.68 
l)eprecitation and Interest (TK) 2 x 5 9 .8 2 x 17.3 275 x 1.35
 

Broad (;atlie %VeragelranSiortCost
'e r WalgOii 

Working E'xpeiise, per Wagon (nK) 2 x 111.9 2 x 28.0 116 x 4.46 

i)eprecLiation and Interest (K) 2 x 47.0 2 x 10.1 115 x 1.76 
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Metre Gauge Cost Per Tonne (10.9 tonne to a Wagon) 

Per Wagon Per tOllle 

Working Expensus (TK) 525 48.2 

Broad Gauge Cost PC r 'oni lr Wagoln Per tonne 

Working Expenses (TK) 1 020 93.6 
DepreciaLion and interest (I'K) 807 74 0 

Average Cost Per Tonne 

from weighted ton-km 107.9 
Working expensus (TK) 54.2 

Working Expenses Total 

107.9(TK/tonne) x 2,939 x 103 ',"K 317 x lt)6 

Then tile total operating cost (working expense) was obtained by

multiplying the overall cost per tonne by 
 the total tonnage carried.
 
The resulting figure was 317 million 
Taka. The foregoing procedures are 
shown in Table 8,4.': 

For passenger transport silli lar procedures were taken. Terminal 
expenses were included at both ends of the average travel of 63.6 km. 
4 nd the per kilometre movilg expense was multiplied by tile distance 
to get the expense over the distance, The per passenger average trip 
expenses were then increased by 16% for the metre gauge and 14% for the 
broad gauge as suiggested in the original unit cost tables. The overall
 
per passenger ope~rat i uug cost (working expenses) was obtained by taking

the average of Lhe two :;vy tmTI weighted by tile total passenger km of 
each system (79> Mire gauge and 21% broad gauge) The total passenger 
service operaLing cost (working expenses) was "tein obtained by 
multiplying tle per pais senger eOSL with tile total nuer of passengers
 
in 198j-84. The resultinAg figulre was h39 million Taka. The foregoing
 
procedures are h ,ownii 'Table 8.4.5. 

The estimated total freighLt service cost and tue total passenger
 
servi c' cost 
 of Tk. 31 A I lion and Tk.639 million were increased to 
1983 levels by applying tie general price index of 1.46. The resulting 
total passenger and frei ght service cost was fk.1,396 million which 
can favourablv be cnompared with the actua.! non-capital expenditure of 
BR in 1983-84 of Tk.1,782 miillion. This total of 1,782 million was 
divided into passenger and freight service costs la proportion to the 
above usLimated figures;. Finally, thus derived service costs were 
divided by the 1983-84 total output figures. (1,982 million pas
senger-ki allnd 779 ml 11 ion tonne-km) to yield an average passenger 
service cost of Tk.A). 11'9 per p;issenger-klm, and an average freight service 
coL of "'k.. 1>1l per tonne-ko. 

8-72 



Table 8.4.5 Passenger S'r1'ic0 O'perating Cost 
Estimation 

Average Transport Cost Per Passenger Ave rage Doristance 

TermmOal
(TK) %nlo'ig

(LK) Othe r 
Metre Gaugle 

Working Expenses (TK) 2 x h(i,. ).011 i 
Depreciation and interest ('1K) 2 x 0.170 hi n ().(IG i 

Broad Gauge 

Working Expenses (TK) 2 x 3 6 .1.': 0.i.06 7 1' 
Depreciation and interest ('K) 2 x (.259 63.6 x ".02 1 

Average pass-kiii cost 

Working Expenses (TK) 6.46 
Deprectat ion and inte rest (['K) 1.91 

Working Expenses To tal 

6.46 (Tk. /pass) x 98.9 x L06 = Tk 639 x 106 

Whereas the terminal expense, marshalling expense do not in 
principle vary depending on transport distance, the linehaul expense for 
the freight service and the moving expense for the passenger service 
increases as the distance gets longer. Assuming that the relative 
values of cost componen ts shown in the unit expense data remain stable, 
the relationship between the tonne-km cost or the passenger-ki cost 
and the transport length (Iinehau1) was derived frem the unit cost 
data shown in the Railway l)evelopment lrojec'. Report. The results are 
shown below in the form of equations. 

EF = 0.0077 (1(365- + 67.7), 

EP = 0.0253(86 + 4.26)
L 

Where EF Is the operating expenditure per ton of freight, and L is the 
distance, and EP is the operating expenditure per passenger-km. 

8.4.3 Railway rolling stock capital costs 

Capital costs of passenge r services and freight services were 
estimated as follows: 

The replacement cost of a typical diesel lomotlve Is in the 
order of 1k. 25 mill;on. For a freight wagon the replIacement cost is 
In the orler of k. 750 thousand and for a passen.er carriage Tk. 5.3 
million. Astm ing the economic life of 25 yeas and 107 scrap value, 
the capital costs in terms of amortization at 15/ interest rate and the 
interest on the scrap value are 'rk. 3,856 thousand, Tk. 16 thousand and 
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Tk. 8i17 tioius d lf " , l ,wi ot ivc , a .:ap;lii , a'd a pa l. l' cail'l' i~iagt 
respectiv'ly. O)n ti, hiiur'l V ,Liisth,' ire Tk. .l, Tk. 1 1.2 and Tk. 93.3 
respect ive ly. 

file capiLAi CO It:,WLat Al Il'ated oil Lithi asis if llaill c L'ii Oln. 
ItlIWOVe r, I i VCS [l s Cair'ri age S Loit' clhOe iandh andllhll ild i 'nlige r 

freight wLgos niil tic otiher require a different- pproachi s wagoilnssiinclilllc 
are ntL tied to rLlain. tr tieir" enLirie joi'nety lhe reat s l1[cOint Ives 
and carriages 01r111A] I V ari'. 

The A.l'cl-:ic' n i I'0ihc unit', peir tLiain in 19I184 t'lw I for loco
moi ejs 7W.2 1Ior tl ls in Leriis of -- wheel mun Ls , and 18. 1) for 
car'iages ;liin iinteci i ' -- linits (BR Yei' Boolk). ofwhicel Numbers 
wagons aind ciirialcgs iu tcimis ol phivsital uni L arc 42.2 and 9.5 
respetiL veIy.
 

AVi' ratc' ii i v ki lotieL c ti c L ctre type. ill cqilipllnt i'e 
showi in Lhe Yeiar ok. Aver'aigc langLhs of freight and passenger train 
trips wee calcullLLd frim Liic total rain ki lattre and total numbers 
of train ins. A\crigec turn roundilays of I.onomtL) ivcs aiind carriages 
were obLaiied hy idividing Liit rcsipective average trii Lrip lengths 
by Lie pul ishe.d i i giircs ti avcri'igc dal ly ki liiiet. Dieii verage turn 

c s II101i1i ttLan 1errrounl Of W,lc', Was Ca ciulatcd heL 1lllla -kh eL average 
wagonra ld, Lhe totl iiiiiic 0i WligtlliS ill lse, Alid th' atVerage cargo 

Frlltrom publisiied speeds 
freiglLt a lid i e " tLra inus, aVi'i'ge runining Liie i llgths i't"the 
average Lriii trip LenLh.-; w,.'crc cCil LCd and avci'agc LCriiinal Liue 
lenliiu, were bti d h .suhtracLion. Wagon Lrips; and frcigiit train 
trips ir' ind'pildlntai[ s indicatcd by dif-ferent ave'igie this lengths of 
265 kii.; miid U/. 3 iis. ilecatuse of tlic clstLing proccdiue pr'icntled here 
is bisce lli 'r'i',lv trai ini iloVcments, a poLiton lifwagon LIIcn round 

Lrip lLlt . ilt' figuics tf iveragc 'nimlnA of 

prtlp rLitllliltC t ho iL a i Ivclaver e La iplengths siiould be taken. 
(Reuiai iig plition is i , ih': l-agc By nielsittt o MitWil av talins). 
oim utip ly \iing the houly-i 5' caipitlal cosLs with Liie lenigth in Lerminal 
and jiurlieyhe Ltc l coLs caLculatcd.Lii cait~il wel'e Table 8.4.6 
siiI:s th 1t1 'i, ing, plci'c ilres aoiilwih i e VlevanLt daLa, and the result-
Ing capliLl co e r plasserc'r-kiu o1r pec Lon-kii at diffcrelt Lrip 
diiiances. Theaverage iniuber oi passengers per train includes 
tickeLces.; pa irll-s. 

IL shouldi bC nteid thiat in thee c cosLing procedures Lhe number of 
hours aLtributalel' to a trip Is csLimated and used as the basis, not 
the ilumber of running houls sl LhitL noi-producLive hours are properly 
taken inti accont.t 
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Table 8.4.6 Railway Rol lin Stock ca, itLl 

(1) Basic Data 

Diesel Fre i ,ht Passenger 
LOCOMlt ve Wagon Carri age 

Replacement cost ('1k. thousand) 25,000 750 5,300 

Life (years) 	 25 25 25 

Amortization at 15Z with interest 
on 10M scrap Value 3,856 116 817 

Hourly Capital Cost ('1k). 	 440 13.2 93.3 

Average No. per train 	 1 42.2 9.5 

(includes empty) 

Average daily ki h'retres: (kin) 161 14.3 170 

Average train trip (kin) 	 As Train 47.3 94.5 

(2) Time lata 

Locomotive 
Freight P Freight Passenger 

Average '[rain Speed 9.93 3(0 As Loco As Loco 
Average Turn round (days) 0.293 0.587 17.6 0.556 
Average hours per trip (hours) 7.05 14.1 422 13.3 
Average terminal hrs/trip 4.76 3.15 28 3.2 
Average terminal irs/trip 2.29 11.0 70.5* 10.1 

*Attrihutable to average 	 train trip 

(3) Cost 

a) Average per train: 	 Tonnes = 427
 
Passengers = 1296
 

b) Passenger Service Cost per passenger-km: (CP)
 

CP = 1296 440(11.0 + -) + 93.3(10.1 + -) x 9.5} 

= 10.6 + 0.034 
L 

c) Freight service cost per tonne-km: (CF) 

CF I .29 + + 13.2(70.5 + L ) x 42.2)
427 (((29.93 

94.3 + 0.235 
L 
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d) 	 These equat iounS Z1re solved for varying values of L and 
tabulatecd ill I'AdWe 8-4.7. 

8.4.4 The co.,L Ot rail transport 

(I) Existing li, I 

The Ca L obta i ned ill tie p revious two sub-sections was tabulated 
in table 8.4.7 and plotted in figures 8.4.5 and 8.4.0 for freight and 
passenger traffic respectively. These represent tie "trile costs" for 
rail trallsporta tion aLt 1985 rates. 

(2) Improved train services 

Two diffe reot ColdiLiolls were considered. i'assenger traffic
 
service will be improved in the future such that a nomlinal 10%
 
cost redtc'tioll wo ld oc(tilr ill thLe operatilg costs )y:
 

o iijgher tI-a in ,pWCeds dlue Lo track imlprovelnent projects 
o less delavs Le to improved colmllaic ioll 
o Imp roved Iok'c llatiVe I-li hili y lpert llllallce 
o liprioved signAllinIg at imlplortant stations
 
0 I proved Calri age cleani ni, facilities
 
o 1Iproved tra4i n depA rture Li me; 

I[nrovcd rtevenue.s due to longer tra ins and less fare dodging. 

Freight Laiiis k'erft' C lmidered Lo mahuitil their line-hauL, 
shunting ;ad trails ielties buit Lhe -would be ilproved wagon
 
turnrouiid LiIIe. lIhi - Wo d le a nom 11i 50Z reduction in the time
 
taken betw'ell i a ,'igal A sidill,
Ailu iltO for" I aid lng/unlloiding 
and 	 receiving it back iota tri-All ic ufter loadiuig/uuloadi",g, at both 
ends of the trip. lDelai's ill cl'rv .Si ll;S kt River 

t 

eIoa ait I ,lilunai are
 
considered to be te lil t imIe; And ot ope rait i 11.
 

These 1111irovd t-A I trulsio rt costs are tabu I ilt in Table 8.4.8
 
and plotted ill fi.ures 8.4.7 and 8.4.8 for freight and passenger
 
traffic respectively.
 

'fable 8.4.7 l'xisting Rail Transport Costs 

(I) 	 Operat log, co t s 

Distance kmi 5 101(1) IM 2(1 2.51) 3(10 35 400 

lia/olcci o 2. 16 1 .4 .07.91 0 85 0. 79 (1 6 0. 73 
lilka/pass - km 2, 1 (.13 12 (.12 0.12 12 ( 1 ) 11 

11.12 

(2) Cilpi t.lI ' 

kll ii 12.12 1 .18 0.80i 0 11 (1 0 )1 0.47 
Taka /pu ~s- 11 ."If) 0.25 0.14 0.11 (0.09 ) 06 
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Table 8.'..7 EVxisting 1,ai lr.u ,,r ',t (ont. 

(3) Combined capita I and op rat in, c'o;Ls 

Distance km 25 1 o) I k) 20oo 250, )0 i) 40)) 

-aka /Tmnn -kn - 7.2,S .. 2 * I . , I. I. -, 1r2 12 
Taka/pwss k- 1 1). )e . I i, .On 0.2 i 0.21 H.-0 1).lI 0.17 o. 1 

Sonurce i snI t InLs 

Tabl S.4i.8 Improved kai rilii i Vt[. 

1. Operat ing costs 

Distance k 25 50 1 () 150 200 25o 30) 35) WO) 

Taka/Tonne-km 3.80 2.10 1.3 1.1.07 0 .9*.7 i.85 i 

Taka/ 1 ass 0 o. i oI.
 - kml 1 [H0 . 1 10.11I .11. : . 10 U . lo 

2. Capi tal costs 

Taka/Tonne-km i 2.05 - 0.69 10.5 . 6 421.14 0.39 ).30 ).35 

Taka /I'ass- km 0.46 0.25 0.14 01.1 0.09 0.08 )07 0 06 0.06 

3. Combined capical and operating costs 

Ta1ka/T0 n11e -ki 5 .85-1 3.301 1.61 1.39 1.2 1 .1 1.12 1.08 
Taka/Pass - . 64 - 0.22 0.19 18 0.16 

J203 
kinr 0.38 .25 0.20 .-- 11.16 

Source: Consultnts
 

8.4.5 Freight rates
 

A graphical plot was made of the freight tariff for two principle
 
commodities obtained from the published tariff's comimencing January 
1, 1985. This is shown in figure 8.4.9, Table 8.4.9 was obtained from 
the rail users survey. This corroborated figure 8.4.9 except routes 
67, 68, 70 & 72 where the survey price is higher than the plotted graph. 

8.4.6 Passengcr fares 

Actual fare paid was obtained from survey data which Is tabulated 
in Table 8.4.10 and plotted in figure 8.4.10. A secondary plot was 
made for the ferry across the Jamuna river. 
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Tal849 Rai Freight Users Rates Survey '.- , ,: 

TA~ 

::_,i 

Tal 849 al rigt Ur:Rts 
Taua/vy 

-,_.,estnaion, 
................. 

Dh.",.aaka' 
23 

4. Dhak 

44 haka 

55 , Ch ittagon 

64. Naraynganj 

23 Narayangnj 

55: ... ' nC i 

67 Ashuganj 

Chitaon 

T:hakcurgaon 

Dbaka 

ChigamI 

Comil a 

Dinajpur 

Rangpur 

Coei.l -
Dia 

iro 

6ment 

Shat 

Fertilizer 

Fer lizer 

jue 

Fertilizer 
e0 

343 

44 

545 

42 

497 

429 

157 
'.62 

34 

RatW2.70 

390 

260 

2154 

340 

290 

1 

09 

0.72, 

aka/ 

0.56 

01.26 

0.62 

0.70 

1.26 

A1 

68 

70 

72 

73 

74 

' 

Ashuganj 

horasal 

Ghorasal 

Fenchuganj 

Fenchugali 

Fenchugalj 

Mymensingh 

Jamalpur 

ymnsingh. 

Sylhet 

Dinajpur 

Rangpur 

Fertilizer 

Fertilizer]t 

.-Fertilizer 

:Fertilizer 

Fertilizer 

Fertilizer 

33118 

233 

170 

24 

659 

591 

20.69 

232 

179 

378 

361 

1.37 

3.25 

7.46 

0.57 

0.61 

t 

! SourCe: ConsultantS survey. 
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Table 8.4.10 Rail Passenger Users Fares Survey 

r ! r:1"2 

I 

Route 
No. Origin 071 -;tinltion Cl5 

Dostn0'-R 
c i Tk pas; -k-1. 

I 

I 

Dhaka 

[laka
Dhaka 

ch t t aion . 

C1 IL d o,01Q 
Laiksam 

[ 

I 
11 

/AI 

43 
190 

i 

!8o.63 

70 0.20)
t3 2 

3 

4o 

Dhaka 

Dhaka 

ComiIla 

Bhairab) 

I 

ILI 

i "7 
17 

58 

161 

9 

o 8 

0.1I 

5 

b 

7 

7 

3 

9 

9 

Dhaka 

Dhaka 

Dhaka 

D)haka 

Dhaka 

9Dhaka 

Dhaka 

Ohaka 

I 

Ghorasal 

Sordchar 

Kishorganj 

Kis horli 

Narsindi 

mymoUQ inl 

IvmLs Lgn 

mvmens ingh 

IIl 

I I 

I133 

II 

ii 

-

45 
17 

133 

58 

116 

16 

116 

5 
II 

30 

13 

13 

106 

25 

20 

0. II 
0.10 

0.10 

0.12 

0 .)) 

0.22 

0. 

.230.87 

10 Dhaka Toi 
1 

II 

12 

Dhaka 

Dhaka 

Brahmanbari 

SylIhet 

I 

1 

106 

311 

12 
249 

. 

0.30 

12 

13 
14 

15 

16 

17 

17 

18 

19 

20 

21 

-1 

23 

24 

15 

Dhaka 

Dhaka 
Dhaka 

Dhaka 

Dhaka 

Dhaka 

Dhaka 

Dhaka 

Dhaka 

Dh.ka 

Dhaka 

Dhaka 

Dhaka 

Dhaka 

Dhaka 

Shaka 

Dhaka 

I 

Sylhet 

Srimonga 1 
Akhaura 

Khulna 

Si ra jao] 

Poradaha 

poradaha 

Jessore 

Ishurdi 

Chuadanga 

iagaianhathgal 

Dinajpu. 

RalgPuor 

Blhadurabad 

'iibiiahi 

B1nirplra 

iLlh1;pr 

i 

1 
111 

I 

i 

t11 

t 

I I1 

ii 

il 

I 

il 

III 

I 

I 

311 

208 
119 

623 

212 

338 

338 

570 

306 

368 

196 

481 

414 

224 

349 

325 

58 

64 

20 

13 

360 

58 

90 

40 

341 

33 

96 

19 

309 

185 

5 

31 

29 

13 

01.21) 
0.36 

0.11 

0.38 

0.27 

0.27 

0.12 

0.bO 

0. 11 

0.26 

0.0 

0.64 

0.69 

0.20 

O.09 

0.09 

0.2 

Source I ,,,II allts ;urvey. 
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8.4.7 	 Loading and unloading charges_ 

!ine haul charges 
The rates in sub-section 8.4.5 are 	oniy the 

to unloadingthe loading pointthe goods from
involved in transporting 

point. 

to be paid, charges 
are two additional charges

the shipper thereTo 	 in Table 8.4.11. These 
are tabulated 

for loading and unloading, which 
and also the railways.

from the shipperswere obtained 

8.4.8 Comparison of costs, fares and rates 

and 8.4.12 are plotted from the previous figures of 
Figures 8.4.11 

in previous sub-sections.
 costs and fares 


rates
(1) 	Freight costs and 


for costs against distance. 
The
 

the curve
Figure 8.4.11 shows 


tariff charge clearly exceeds 
tile operating cost, but is below the
 

total cost under the existing 1985 	operating conditions. 

Total cost
 

SurveysiLt Loading and Lnload ing Cost 
Table 8.4.11 Ratl., 


Loading cost Unloading Cost Comlients 
'K/Tonne TK/Tonne 

13 - 1413 - 17
Jute 	 25 - 35 Shippers data20 - 30
Pertilizer 

B.R. data
8
8
Fertilizer 


8 - ii8- 11
Wheat 

8- 11
8 - IiRice 

13
13
Iron 
 8
8
Cement 


Source: Consultants survey 

inproved operating
pl l; the capital costs. Ahen 

is the operating; cost 	 tile coststime is reduced,
i.e. the wagon Lurround

conditions cxi.;t, 	 The benefit 
curve of improved total cost. 

are reduced as .hown by the 
and a smallis clearly shown 

to the railway of improved total costs 	
that100km would ensurefor overtoiute tariff rates 


the tariff.
 
ad'uStment 
all costs arL covered by 

c-t md lries(2) passeng'er 


plot of cos:s and distance for 
i. the similarFigure 8.1.12 Rail Trafficlc graph shows thato. itll m ov. passengrr tril it 	 60 km whe 

at AIll dilitLaces, especially below 
toes llLt cover iL- Lai S.t 

V m time tariff curve'. This lead 	 is the 
the cost irvlVoyl o 	 are silocoot curves

i ilw;ay traflit. Operating
for I laverage 	 describedand the improved condit ions as 

for tite *Xi.til i i-nditioS 
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0 

included there is 
8.4,4. However when capital costs are 

in:'sub-section 
costs and revenue.large Iseparation between 

Fares
 
major social consideration for railway 

policy.

This is a linear relationship
100 km must not follow a 

for~distafces less than 
to approach the cost of providing the
 

if the cost of the service is 

service.
 

(3) Observations 

are meant to represent graphically 
the financial
 

These curves 


dilemma the railway is facing, and the 
advantages that occur by
 

implementing the improvements to management, 
operations and assets
 

The savings that
 
in the various sections in this chapter.


discusi. 

ur to the national finances and 

the travelling public by
 
can o 

implei..nting the changes suggested are large and will have 

a dramatic
 

the railway activities and policies.
 --* effect up on 

-
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8.5 infrastructure 

8.5 	1 Introduction 
ssection comprises five 

discussedSRailwayInfrastructure 

componlents'.
 

oTakstructure
 

o Bridges
 

o Signalling and interlocking
 

0 Telecommunications
 

o structures and depots
 

These five elements comprise 
the largest items of fixed assets by
 

The maintenance
 
the railway, the replacement costs of which are enormous. 


these assets
 
the book life and actual life 

of 

liability is extensive as 


One common factor in all these 
assets is age, and that they
 

are lengthy. 
a type of railway service, 

which has long since.. /.
 

were constructed for 

Whilst the railway is divided into 

two geographic operating
 
disappeared. 


systems in operation the broad 
gauge in the West
 

zones, there are two 	
North West. Apart from gauge
 

, "(.E.__ and 	 ) a~ e . .designed- -f or- an zo eth reae l.ne .t .h.GeBis-roa€ 	 auuge 7 t n n
in thatthere aamajormaOo differencete e i s 

(long) axle.
 

18 ton (long) axle load and 
the metre gauge for an 11.75 

ton 


Metre gauge lines carried the majority of freight 
traffic and passengers
 

its 1,912 route kilometres, whereas 
the broad gauge is only 978 

route

on 	
the railways were constructed 

between 1860
 
The majority of
kilometres. 


and 1915, suffered structural 
damage during the 	war of liberation, 

and
 

years of inadequate maintenance 
since partition 	in 1948.
 

K " 8.5.2 Track structure
 

Track structure combines all 
the components of the track 

above forma-


These components are ballast, 
sleepers, plates and fastenings
 

tion level. 	 to withstandthe loads
 
The whole of this structure has 


and the rails. 

are the simple load of the 

wheel and axle, loads
 

imposed on it. These 


carried, impact from the 
train motion, vibrations 

caused by the irregular
 

the rail head corrugations, 
dipped rail joints, lateral 

forces due
 

ities of 	 A
 
curves and vehicle movements.The 

earth formation has to withstand 
the forma-'
to 

loads without deterioration, 

and consequently the loads 
on 


these 

the sleeper density and the 

depth of stontie ballast
 
tion are related to 	 a certain extent the
 

The loads on the sleeper and to 

under the sleeper. 


spacing of the sleeper are related to 
the properties of the rail.
 

(1) 	 Rail 
and as such has the 

The rail is the primary load support system, 

dominant role in the type and speed 
of trains.
 

The track has been well describied 
in the RDPP revised October '83
 

The track structure require
document, and is included in 

Appendix A8.3. 


are well set out in that document 
and given normal maintenance on
 

ments to 50 years life for compo
the lightly loaded tracks will attain 

a 30 
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e 75 lbs BS Arails for 
for Broa6 Gauge and

b, I.BS A railsT' l 
the advantage thto they 

152 t suitable sections, with South East,metr auge are sub-Continlent~ qnd4the usedby otiier Railway systems Yinithe 
,,~are 

a u ies in the future, hail'quality
sia which will ensure co 

70 to ensure international860eICgrade11 noIrmal orshould be to BS 
(bidding. 

not high, the trains not frequent so that the 
L The train density is 

a change in railwaythere be 
standards described are adequate. Should 

of operation then a Mass Transit, type
sch that sections becomeoperation 


loadings.,
 

(2) Sleepers 

.s
140,0
 
ment for sleeper maintenance 

renewls 

. Te Being maintenance these should 
for both broad & metre gauge inclusive. can be suppled
.
about 200,000 per annum 

be by local procurement for which There is also an annual require
through the Ka.nchanger Creosote 

depot. 


ment for crossing timbers., However, timber of suitable quality 
is not
 

abundant in Bangladesh.
 

15 years and there
timber sleeper has an average life of 

12 to 

":' ;The be purchased, indeed on a


shbuld not 
. -s-hore-in-terms.f-.foreign-exchange 1 0%resbidua 1 value-t 

over say 35yearsand at
life ;c)le cost a much better buy.

or concrete sleeper is 
more expensive steel 

be established, funded by West'
 
A uoncrete sleeper factory is 

to 
In addition to establishing


of 75,000 per annum.
with an outputiGermany, 

to handle the sleepers - which weigh 

the factory, equipment needed the Lonne for broad gauge,
the tonne for metre gauge and 

6 to 
about 8 to 

to be obtained and maintained.
has 


forseen for' sleeper renewal.
 Three conditions are 


Currently using timber sleepers.
 
a) Rehabilitation programme. 


b) Annual maintenance programme 
of 140,000 sleepers per annum.
 

give
 
c)' Arrears of maintenance, about 

350,000 sleepers per annum to 


(About 255 kms a year)
 system renewal in 18 years.
"
.. 


The DRPP proposed that 1.87 million 
sleepers were required by 1989,
 

a "bettermeft"litem
 
and that these would have to 

be imported. This is 


for which foreign exchange ,can 
be considered.
 

that items a) and b) are essentially 
timber sleepers with
 

It is seen 

about 1/2 million;,refurbished 

steelsleepers, and that the item c) is
 

for "l'ong-life" sleepers, of which about 75,000 
each year would be
 

The balance would be of other 
materials
 

concrete madein Ban,ladesh.' 
 Steal sleepers.
the most prudent purchase.
*for which steel sleepers are 


are nestable, Bangladesh Railways 
has experience and thcy require 

less
 

In addition there are the-additional 
ad

ballast than solid sleepers. 

the handling techniques are known and
 vantages that the weight is less, 


no sophisticated machinery' is 
required, they can be hand tamped in addi

tion to machine tamped and 
can be repaired or reconditioned. 

Comparative
 

costs expressed as percentages 
are in Appendix A8.5.
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4 

con-

Further with an annual order 

for many years 
this would 
be of 


siderable interest for a technical 
co-operation agreement with 

a Bangla

the steel required is
 

desh steel mills for production in Bangladesh, 
as 


There are also potential export 
ma~rkets within
 

not a high grade steel. 


the region. This is a recommended railway service 
industry for the
 

improvement of private venture 
capital.
 

Points and crossings
(3) 

for a small but steady supply
 

Points and crossings requirements 
are 


or renewals and new.works and the'RDPP suggestions 
of involving the
 

technical co-operation, with its 
regional export.
 

private sector through 

This would allow turnout designs
 

potential should be followed 
through. 


to be modernised and simplified, 
reducing the requirements for 

spare part
 

stock holdings.
 

(4) 	Ballast
 
the railluo 9, and
 

Ballast is the principle load 
distributor of 


the RDPP recommendation of 200 
mm depth of ballast is correct 

for the
 

However for timber and concrete sleepers 
:this is the
 

track loadings. 

the sleeper, with additional'stone 

between
 
depth below the underside of 
 With steel sleepers
 

to keep the sleepers In position.

the sleepers 

e 'depth from the top of the 
inside of the sleepers,
 

thi 200 mm is 

the total stone volume.
 a saving of abu&t' 38% of 


Suitable ballast with a Los Angeles 
Test rating of less than 35%'
 

the traffic on Banglades' Railways, 
and the
 

would be satisfactory for 

are endorsed.
in the RDPP repc rt
comments 


The CIDA report discusses the rehabilitation 
of the boulder drag

the rail head
 
lines and crusher at Bholaganj 

river and the ropeway to 


to Bangladesh
the only ballast source 
at Chatak Bazaar. This is 


Railway.
 

from India which is necessary
 
The only other source . ballast is 


is frequently 
for the West Zone. Rehabilitation Work in the East Zone 

the failures in the ballast to lack of ballast, due to 

delayed due 


production.
 

transported by family boats 
for the construction
 

Much stone is 


and these may well provide additional 
sources of supply,
 

industry, 
particularly if river dredging 

works recommended in this Inter 
Modal
 

Study show the presence of ballast sources,
 

(5) Fastenings
 
fall into two' categories:
 

Fastenings between rail and 
sleeper 


Maintainable
 

Fit a-i. forget 

Maintable fastenings are elastic spikes, 
dog spikes, and the various
 

nut and bolt varities using 
spring steel toiprovide an elastic 

fastening
 

Maintenance has to
 
the rail foot are classified 

under this iiading. 

to 


ensure purchase between the fastening 
and rail.
 

be provided to 
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h a 

.:i Fit and forget 
t e iii :a r e f a s n g s t only~require aviulnseto 

train safety. In addition the use of
 
to ensure 
on anirregular basis 
 the steel characteristics
to theft as 


the local furnaces.

high tensile steel is a detractor 


are not suitable to 


to Bangladesh Rail-

The use of fit and forget fasteners 

is suitable 


Whilst saving in maintenance
 
ways who have experience in their 

use. 

the reliability provided is significant
 

time is not an important factor, 
 I 
to train safety. 


(6) Observations
 

Rehabilitation work has been 
carried out successfully by the 

methods
 

the metre gauge lines work has conti
described in the RDPP report, and the prin-
The condition of 


the 1985/86 year as a carry-over.
nued into 

broad gauge lines require similar 

treatment. The working time
 
cipal 


issued 1st November 1984 lists 
many temporary and permanent
 

tabN No. 35 


speed restrictions for engineers 
works and unsatisfactory track layouts
 

These reduce speeds and efficiency 
of operations
 

and point arrangements.I 

that trains can attract the traffic 

that they are
 
and must be removed so 


capable of handling.
 

Tables 8.5.1, 2 and 3 represent 
work that has been carried out, 

with
 

to be performed.
 
some outstanding items, particularly 

ballasting still 


the need to get the ballast plant into 
a higher
 

This adds urgency to 

reduce the use of foreign exchange 

for track
 
standard of maintenance to 


ballast.
 

The sections of new rail but without 
adequate ballast must be
 

priority before the rails are crippled.
 
re-couped with ballast as first 


8.5.3 Bridges
 

the bridge
 
The RDPP report provides the essential background data on 


The
 
situation regarding requirements 

to carryout arrears of maintenance. 


nature of the work, whilst sti±"tly 
maintenance, requires technical input.
 

It is noted that the design loading 
for bridges is based on the old
 

A study conducted
 
BS Standard loading of double headed 

steam locomotives. 


in Thailand showed that the cost of 
strengthening bridges was considerably
 

tonnes was
 
reduced when the old BS153 type RA2 

track loading for 15 

This is
 

replaced by a modified BS5400 type 
RU loading based on 15 tonnes. 


A similar approach for bridge repairs and
 
based on diesel locomotives. 


reconstruction may also produce worth 
while savings in steel materials and
 

hence cost.
 

The broad and metre Gauge loading 
diagrams are very different, 


the
 

The require
ton loading and Metre Gauge 12 

ton. 

Broad Gauge being BS 18 


the bridge rehabilitation programme 
are set out in Table 8.5.4.
 

ments of 


•.
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" Table 8.5.1 Track Rehabilitation Works Executed with 

Ju n D2 hono wTh Assismltane of 

' Actio food 
(428'~ 


r6ni
ftrack 	 Nil
Presnt tae
Secio 	 e rehabilitated
1This section ws 


under the assistance of ClDA and SFD;
Sylhet 

so 
far 137 kms out-of 177 kms of track
 

this section has been completed.
on 	 Nil
 
3.Bhairab 	 Rehabilitation of these sections is 


now under execution with the assist-
Bazar of CIDA and SFD; The work of this
Jamalpur- ance 

Bazar, 1982783. 


~Bonarpara
 
Kaunia

: ~ ~Parbatipur 	 Nl 

4Khulna- Rehabilitation with funds provided byNi
 

IParbat ur 
 ADB. . .
 

8.5.2 Track Rehabilitation Works Carriedwith 
Out i
~Table 	 rkew uedcn


TracioRehabtain
T.ae8.5.1 An oegnAssance
~~wihu 

(Additional Work Outstanding)
.... 


....METRE GAUGE lb 
 aBs andthewwokden
ce ofR
thastan
hian 	
11 Tecn ann
n iewr 9 9_80 ftr
completed inJue18. 
(42 track Present status of rehabilitation work
wslepr
Section 


kn) dtionof th trak7isgood
 
"4' 

'A'rails and new wooden	 I
s bin reabiittedNi
2. kharaThs scton
N-Daa-agn new 75 lb. 


cushion. 

The section re-


Section has been renewed with 1978-79 
2.Tongi 
 quires stone
'A' rails and new 
Mymnsng with 	ne 75l. 

recouped.
completed in 1981-82. 	 ballasting 4.8km

wooden sleepers and the works
(105 kms) 	 Sion was V 
The eto e
 

Section has been renewed with second 
3.Sholashano 	 'R'rails and new wooden quires stone
 
Dohazar!'....hand 60lb. 
 ballasting.

(40 kms) Isleepers and works completed in 1982-


83.
 
-do -


Section has been renewed with second 
4.Shamganj-

hand 60 lb,!R' rails and new wooden
Garia 


, a 


sleepers and the work completed in
"ha i 


i 



Out
 
Track Rehabilitation Works 

Carried 

Table 8.5.2 


without Any Foreign Assistance (cont'd)
 

Present state of track condition Action for
 
Si .. Section 

of track rehabilitations future planningSerialstatus 


has been renewed 	With second 
Nil
 

Section_.Kurgrani 
 woodenStsleep-
Ti6"ta K6lb.--n-e 

the work completed in 1982-83.
 (23 kms) ers and 	
Nil
econd
Renewal of this section with 
7. 	Lalmonirhat-


hand 60 lb.'R' rails and new wooden
 Burimari 

(84 kms) sleepers is in progress and 16 kis,
 

completed in 1983-84.
 

3.2 kms renewed-with new 75 lb.'A'
 8. Bylhet-

kms new wooden sleepers
rails and 6,.4 


(34 kms) in 1983-84.
 

11 kms with second hand 60'A' rails 
Nil'
 

Chhatak 


9. Foujderhat-

and new wooden sleepers was renewed.
 Chittagong 


port yard
 Laksam-Noakhali
16 kms of Laksam-Noakhali
(1)
10. 
 section 4.8 kms,

9 kms of Feni-Belonia 


Laksam-Cha

(ii) 


10 kms of Chittagong-Nazirhat 

section 4.8 kms,


(iii) 

were carried out 	with second 


and Sholoshahar
hand 60 lb.'R' rails and 


Nazirha section 
new wooden sleepers. 


4.8 kms has
 

recouped.
 

Table 8.5.3 	Track Rehabilitation 
Works Carried Out
 

without Any Foreign Assistance
 

Work Outstanding)
BROAD GAUGE '(Additional Action for'
 
SeiloSe 


planiong
:fute fong
Ation 
Present status of rehabilitation 

work 

....
SSeral Section 


The section
 
Section has been 	renewed in 1977-78 
1. Ishurdi-
 requires stone
 

1981-82 with new 	90 lb.'A' rails 
Serajganj 	 to 

ballasting 16.1
 

and new wooden sleepers.
(80 kms) 
 kms has been
 

recouped.
 
The section
 

Section has renewed in 1979-80 with 
2. Poradaha- requires stone
 
new 90 lbs.'A' rails and new wooden 
Gualondo 
 ballasting.
 

(17 ks) 	 sleepers. 
Section has renewed in 1983-84 with - do 

3. Abdulpur-

, 
 Rajshahi new,90 lbs.'A' rails and new wooden
 

sleepers. - do 
4. Amnura-	 Section-has been renewed in 1983-84 


new
with second hand 90BS rails and 
Chapai 

wooden sleepers. -
Nawabganj 
 -do

been renewed 	in 1979-80
Section has
5. Khulna-

new wooden
 new 90 lbs.A' rails and 
Jessore 


(56 kms) sleepers.
 - do -

Section has been 	renewed 14 kms with 


6. 	Shantahar-

new 90 lbs.'A' rails and new wooden
Paibatipur 79 - 8 0.
 

(96 kms) sleepers at different spots in 19

- do -

Section has been 	renewed 16 kms 
with 


7. 	Rupsha-

90 lbs. second hand rails and new
 -,Bagerhat. 


-wooden sleepers in 1984.
(32 ki.s) 


8-95 

1-L1,7 



of Bridges
Status of Rehabilitation
Table 8.5.4
"7. 


Spao
shor t SPOnLong 

Innetlto etb 
No, of bridges tic, Of brlig o b t 

tnder
Itntd O of ~CIAil lf roeotirC0I ~ [Lttedt ~ tner 

: Sectionr to be roeb-b under 0'e~CI A c,"I ~ ~ 

East Zonet 
H3i -t 

1oat3 12 

Nivrar 


6ailr.b T .lhr-
 s
 

252
36
r
-u -

Nit
 

Dlew
l B aora bnBatl zINi 22 Nilhnr por 

2242162

TOA204 


li5 
76al
r ta253 

Span Bridges
Table 8.5.5 Short 3313{ 
li62r 
....... taunla-arratipr 


No. of bridges Total No. of spans
 
Section 


298
133 

- Chatak BazarAkhaura 


62
36
j Bazar
Bazar - DewanganBhairab 

62
35 


-. Kaunia-Parbatipur
Bonarpara 

422
204


Total: 


Span Bridges

Table 8.5.6 Through 


METRE GAUGE
 

of bridges
.iNo. 


5l
 
2 Ba ar, i
Z uBazCr'S 


BazarNi
BharabBazr -Dewangani 


Bonarpara-Kauflia-Parbatipur3
 
81 

Total: 
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1 

Long Span Bridges

METREGAUGETable 8.5.7 


MT GAG 
 Section 
 N6. of bridges,
 

Akhaura - Chhatak Bazar 

Bazar
- DewanganjBhairab Bazar 

"Ni
 

Kaunia -Parbatipur
-Bonarpara 

2
 

Total: 


(1) 	Metre gauge
 

The Southern Section between Dhaka and Chittagong has 
been 
con

the North and East of Bhairab Bazar 
still
 

pleted, but the Main line to 


to be completed.
remains 


Short Span bridges to be rehabilitated are shown 
in Table 8.5.5.
 

* 


the rehabilitation works.
 are affected by
the 422 Spans, 326
Out of 


These bridges are overstressed 
under the BS 12t 	loading 

in the
 

short span bridges are 8
 Included in the 

primary structural members. that were either over stressed
 truss girder bridges
through girder or 


or exceeded fatigue limits.
 

This work is being carried 
out by Bangladesh Railways 

under a
 

a technical aid pro
programme supervised by 


rehabilitation/replacement 

gramme provided by the Canadian Government.
 

Long Span bridge rehabilitation 
has been completed by a 

Canadian
 

Contractor working with Bangladesh 
Contractors as shown in Table 

8.5.7.
 

(2) 	Broad gauge
 
better than that of the
 

the hroad gauge is 

The bridge condition on 


metre gauge and only 49 bridges 
between Khulna and Parbatipur 

require
 

Three long span bridges 
required
 

rehabilitation or reconstruction. 


maintenance which has been 
completed under the Canadian Aid Programme.
 

bridges are also financed 
by CIDA.
 

14 short span 

bridges are summarized in Table 
8.5.4.
 

*These 


(3) 	Observations
 

railway have been previously 
identified and a
 

The needs of the 

raise the safety level, 

though the use of loans
 
to 
programme instituLc' 


of maintenance is questionable 
and an
 

and grants 
to carryout arrears 


organized maintenance system 
of inspection, reporting 

and repairs must
 

that this situation does not occur 
again. The
 

to ensure
be maintained 

use of such funds for reconstruction or major structural repairs 

is
 

or materials exceeds the Railways
 

correct, when the necessary 
skills 


capacity.



8.5.4 

in reducing
a revised loading gauge may help
An investigationl into 

to
 
no value when carrying out repairs 
reconstruction costs, but ias is involved.
 

coroded members, unless 
significant replacement 

of members 


The CIDA rehabilitation progoamme 
received a perfornfce,set back
 

when the short span bridge 
programme was changed from 

fabrication at
 

the new shops at Chittagong 
logistically this
 

Saidpur workshops 
to 


would be reasonable except 
that experienced fabricators 

were not avail

the West Zone workshops at
 It is necessary for 
able in Chittagong. 


the West Zone rehabilitation fabrication.
 
Saidpur to carry out 


Signalling and interlocking
 

This subject is perhaps typical' for all recepient nations 
dependant
 

upon foreign aid for capital 
purchases. A hetergeneous
 

in many cases 

two originalrailway organisations,,and
 

collection of material from 
the 


consequently of considerable age, coupled 
with modern sophisticated equip

ment following different international 
standards.
 

However these modern installations 
have all been superimposed on 

an
 

training facilities to provide 
tech

that does not have the 
organization 

nicians and craftsmen to keep 

the systems in operation.
 

train
 

concerning signals, badly sited 
signals, and other operational 

safe

crews 

ty requirements, to show that trains have to slow down 

or even stop because
 

of the signal or interlocking 
arrangement,
 

The working time tables contain 
many notices and Warnings to 


tech
train accidents that occured 

due 
to human errors or 


In 1984 the 


nical failures of signalling 
equipment or the handling of 

signalling and
 

block instruments amounted to 
65 incidents-


There were 26 cases of train
 
and one case of fouling an obstruction. 
 These alone
 

causing an incident by failing 
to observe signals. 


crews 

to 38% of the total train accidents.
 amounted 


Relay interlocking:
(1) 

Automatic and electrically operaced 
signals and points enhances
 

This
 

type of equipment is needed 
on busy rail sections where 

conflicting
train operations by permitting 
increased speeds and reliability. 


movements can frequently occur, 
increasing the need for safety 

in opera

tions.
 

the broad
 
Relay interlocking of Ishurdi and 

Santahar stations on 


gauge and modification to relay interlocking at four 
stations, Barotakia,
 

Mirsarai, Mastangar and Chinkin 
Astana on Dhaka-Chittagong M.G. 

section
 

are in progress, and nearing 
completion. The modificat'lons were neces

a two line systemline system to 
sary to change from the existing 

single 

following track doubling work.
 

are several
 
Whilst relay interlocking exists 

at many places, there 


traffic movements indicates 
that safety and
 

stations where the number of Ten sta
operations will be improved by 

the use of relay interlocking. 


tions have been so identified 
on both metre and broad gauge 

sections.
 

are Kulaura, Jamalpur, Shaistaganj, 
Sholashahar, Jhautala,
 

These 

Bongrpara, Kaunia, Rajbari, Santahar 

goods and Poradaha.
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(2) 	Mechanical interlocking
 

This provides a method ot mechanically 
controlling signals and
 

It is
 
throwing switches and is the traditional method 

of signalling. 


used 	where the number of train movements is small 
but additional securi-,...
 

ty is necessary.
 

Bangladesh Railways has a big need to upgrade these facilities
 

sources of supply are becom
by reconditioning and purchase however, 

the 


ing more limited, but the traffic does not warrant electric relay
 

interlocking.
 

The lines and stations concerned are:
 

Dewatnganj Bazar-. . . . . . 
0 1'3 	SYatioils- between'?4ymensingh-ai1d 

o Abdulpur - Amnura section
 

o Teesta, Darsana, Lalmonirhat and Narayanganj 
stations
 

Kaunia andof 9 stations between 
o Double-wire interlocking 

Bonarpara (exclusive)
 

o Double-wire interlocking of 8 stations 
on Jagati-Belgachi section.
 

'(3) 	 Block instruments
 
is to ensure that only

of train signalling 	 one 
A basic requirement 

to be agreed by the 
in a 	 section at one time and this has

train is 	 are termed
of the section. The instruments used 

signalmen at both ends 

Block Instruments and provide the necessary 
safety provisions for trains
 

to enter a section. These sections can extend from one station 
to the
 

line 	can extend tile full length of the 
next, or on a tertiary branch 

increase capacity on a line the number 
of sections
 

In order to
branch. 

must 	be increased, by installing block 

instruments.
 

8.5.5 Telecommunications
 

Communications is tle basic tool for 
control of any operation, and
 

the lack of good communicationsbecomes 
an excuse for poor performance.
 

The improvements needed in management 
function and control require good
 

communications to be fully effectjve.
 

(1) 	Land lines:
 
the
 

The basic method of communication 
for signalling purposes are 


These are
 
telephone wires pole mounted alongside 

every railway line. 


for station to station communication 
and for operation of the block
 

the backbone of railway operations.
instruments, consequently are 


the land line may be replaced by buried cables or fibre-
Whilst 

optics, the system of physically connecting 
two stations remains.
 

upon this network is the framework of telephone lines 
Building 

to centre by-passing the smaller stations, but basically
 from 	centre 

dependant upon a pair of uninsulated wires 

strung on poles.
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Training and Promotion for Signalling and
 
Table 8,5.8 


.TelecommunicatiOns Staff
 

ELEGEND:
 

AGE GRADUATED F'ROM
 
PROMOTION
 

TEST
UNIV',SITYTECHNICAL
HIGHSECONDARY 

SCHOOL
SCHOOL SCHOOL 

H I 
A
 

TE 


INSPECTOR 
 INSPECTOR 
 IEF
CISETO ENGINEER
50L IAN 

HI 


L 
TE 

~ .... SE~O0 


TECHNICIAN
 

TECHNICIAN
 

ASSISTANT
 

TECHNICIAN ASSISTANT 
 ASSISTANT
 

ENGINEER
TECHNICIAN 


30 SKILL
 

SKILL
 

25 t 

:.TECHNICIANA
 

UNIVERSITY
 
, .T E C HNICAL UN V RS T
 

UPPER SECOND-
SEC- '"SCHOOL
- .UPPER 


Y SCHOOL
 . UNSKILL ONDARY SCHOOL 


. . SECONDAR*' SCHOOL 

;i' ' PRIKARY SCHOOL 
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If the railway cannot maintain Its 
own equipment in suitable wo.k 

then the private sector must be involved through a technical 
co .shops 

operation agreement With the 
supplier. 

Training of staff is absolutely essential from 
operators to super

visors. Whilst initial training is provided by suppliers to the first 

staff to operate equipment it is necessary 
that all subsequent operators 

receive equal training, otherwise 
the efficiency of the operation will 

deteriorate. When new equipment is installed 
to replace old equipment 

the previous equipment operator 
has to "unlearn" the old procedures, 

for new procedures can vary widely 
with the old and familiar. 

The organization for signalling and telecommunications 
is differ

ently arranged because of the 
inherantly different nature of 

the work. 

Signal engineering requiring more 
site work and telecommunication 

L.Imore 

inside ,work th nthe other. 

The signalling section being basically 
Division based, and the 

telecommunications zone based, 
again reflecting the more direct 

rela

tionship 
- of-the signalling:,with,trainrunning. 

Table 8.5.8 suggests a method of 
recruiting for the potential 

leaders of the railway signalling 
and telecommunications staff showing 

the four lines of approach basically 
open to the four levels of educa

tion. There is no reason why suitably qualified 
personnel cannot obtain 

higher promotion than that shown for their entry level. The age shown 

against the rank is an indication 
of the upper age limit at the 

time of 

the promotion. 

Training and education are important 
especially in the electronic 

fields and learning "in-service" 
is not encugh. 

Self improvement classes from labourers 
to inspectors are neces

sary, together with literacy 
classes fo:: the unskilled labourers are 

an essential part of training. 
These classes should be taught 

by 

technicians or senior staff 
and are to impart the technical requirements 

of the work actually carried out by 
the students in their work and 

also 

the additional skills they need 
for promotion. 

These classes are in addition 
to any training undertaken through 

a 

railway training college. 

8.5.6 Observations on signalling and 
telecommunications 

These two subjects have been 
dealt with separately as they are dif

ferent disciplines. However in relation to the local level of train 

operations they are interdependant. 

This sub-section makes observations 
upon the inter-relationship 

and 

the changing relationship between 
train operations, signalling 

and 

communications. 

. 

(1) Operations 

Signalling requirements form 
the backbone of train operations 

and 

rail safety. It is necessary that these perform to the loads 
put on 

them. 8-102 
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tie nued for£rains increasesnumber of passengThe,.,izcreasifg 

to be able to operateotsge tlines at advertised 
4'safety and thle need single ines at the aver-Trains mustimake crossings onschedules. 


To do this the proper equipment fully
 correct time.
Uised place a' thle 

signals fail trains
When communications or 
maintained must be provided. to
 

stop until it has becn determined 
beyond all doubt that it is safe 


proceed.
 
travel time,
 

The capacity of a section of line 
is dependent upon; 


time there is ample spare ca-
At this 

and time for signalling purposes. 

These would allow in general
 
pacity in the line sections (Figure 8,2.7). 
. thirds before track capacity is two 

traffic to increase by one-half to 


limited by signalling restrictions.
 

(2) signalling
 
report *is that signalling improvements
 Tile principle used in thi 


on the major stations with large 
interlockings,
 

must be concentrated 
 signalling inadequacies are 
' where incidents to trains and delays due to 

unacceptable. 

n
 -signalling improvements arerequired 
when traffic
 

'"'ine sectio 110% of' the. " 
When traffic reaches to 


reaches 80% of the line capacity. 
 there a case
 

(,original line capacity (before signalling improvements) 
is 


not only

This however is extremely expensive 

as 

for track doubling. 

" does the' track and structures 
have to be increased, but also, 

the 

signalling. 

To delay the need for track doubling signalling 
efficiency can be 

increased by: 

a) Instituting tokenless block working
 

b) Colour light signals
 

c) Machine operated switch machines
 

d) Reduction of section length 
by opening block or signal stations
 

with crossing loops
 

e) Radio communications 

The modernization of the railway 
signalling system is possible
 

with a higher degiIee of safety 
by the use of radio for block 

signalling
 

This does not have to
 
installation of tokenless block 

working,

and the colour light signals.
 
be achieved with upgrading'from 

semaphone to 

Many single line branches in Japan 
use radio in connection with 

sema

. phore signalling.
 

(3) Communications 
is under the control and maintenance 

The existing landline system the opticis being rectified by
-Thicintolerablesituation

of others. 
be paid, installed,, operated and maintained 

by the
 

cable system to is not clear 
railway. Intended to link each station 

in the system it 
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if't hre will be dh-edicated lines for. the opera
tion; of 

tis,time:
at , 


block instruments between 
stations. 

radio communications is usually connected with 
electri-


The use of panel and an
 

Cal or electro-mechanical signalling 
through a central 

up.
 
prevent a conflicting movement 

being set 
interlock toelectrical 

most suitable for the less 
densely
 

An alternative approach to remove
 

trafficked lines and particularly 
the longer branch lines, 

is 


Now proved in the UK.
 
to institute "Radio Tokens". 
all signals, and 


be bothnoperationally and 
commercially successful in 

transforming the
 
trains
 

This permits the working 
of 


profitabil'ity Of uneconomic 
lines. 

train drivers by radio code and
 

under tzb orders of contral 
directly to 


This frees station
 

eliminates the need for signals and 
signal frames. 


staff from signal duties to perform the necessary ticket 
sales.
 

The commissioning of the optic cable system will 
increase the
 

potential for train service 
improvements and the new approach of replac-


The use of radio provides 
operationally accept

ing block instruments. 


able alternatives.
 

(4) Conclusions
 
to the
 

train operations is possible by changes 

Improved contral of 
 -to.enhanice the exist

existing methods. Communications'are--to..be-improed ihe introduc

ing token system, which 
is well understood in Bangladesh. 


don of improvements must 
be geared to the requirements of Bangladesh
 

to the needs and capabilities 
of the Railway.
 

and suitable 


8.5.7 StructLres and depots
 

Part of the railway infrastructure 
are the fixed assets such 

as
 

offices and stations.
 

This subject is not discussed 
in this report as a separate 

subject
 

and where relevant is addressed 
under other sub-headings.
 

to build
 
to rebuild certain stations, 

and 

The railway has plans 


hospitals, offices and 
accomodation, particularly 

in the West Zone, but
 

this matter is outside the 
immediate scope of an intermodal 

transport
 

study.
 

There is a strong case to build 
offices for operational and manage

under governmental. decentraliza

iaTefficiency reasons In 
the West zone This matter
 

this will assist in raising 
productivity. 


tion policies where 

this study.
 

was reviewed in Volume 
I of 


8-104
 



8.6 Rollingstock, Workshops and Ferries 

y into to-t
theL i': iI IdI IVides LW I I It! ru 

The roI ilLn, -Cglo of 
Irel'ghi veiehicles, Inid 	 self 

IlCi VelliCelO, 
groups; ioeoIIOteVCs, 	 llt used by 

, ii nlelt . 1'8i; I,.l iteIll iS s5 eCiwtI !Z,.d 0,ili pn
propelled 

i SCUo .Sd. 
the e l ri 1C11, LiC l), i 	 nIIIfl tS Xld i s mtI 

,) Ir in Sthl' ,u di soCulisolt In tI'iL Sctiil Loge-
The qllnilltitie0; andhoth for rollinstock 
with tile oqu1 [ ,ilom:lLS 	 ol ilt,%,rkl'-ops

ther 

8.6. F I.i, 

l t) Cll 1111d oi preselt W:IOll r-ik(II I-Cilient"S, as tile 
Sstd his 

tqlli Il-l'IClts. 
LV Which di Stortl tile OVeral . I 


wagOn river
llI' ilIld 1- CXCSs 
no ;nuul

;II)1Ot 8 d;ays 1 t-Le U 	 is . 
t be rdCLuoetd to

'frUrtoulld 1Rt 	 ii ISISed OnThis IsIsSIIIIIt 

Crossing 


Cl'OS ill8.1111 IW dI':; With tle 
; - l 	 l %hAW I-e 5 .2-) Inilli,) tolllsu 

1h IIii ' ) 	 " 
the ;Li7( Ij11' 	 .P-, ,' 0 1 


th arI 
 I il 1 1i II t. L
 
were l iW t I 


ch I'iill dode a 
 l d Wal"ons 
Lilt, tk,' r )1i11 IIllt

',t'; L I I LI" i -i 	 Wi~l 
TII'h l II 

po e I ei the r for mlaill-i n1e 
tinI for I oclol'L [Ve

tilt idings 1 w,iidle in s Id 1gI n . 
haul or forI slill t i Il > i Lto 1 cId rF u oll;ld i 

8.4 to be 
A 	 51); imrvlI't, lCICnLt in LCrlli 1131 t LInlo S5 Sho1 ".I ili Suc t ton 

in 01 tile 1-3.lw Oy, ;Ind OnCeOSequetly 
vytal to til CCO1101liC kell bel1 


ol tile S;igoll f leeL.
 
re Il i relliellL 5tile 

(1) Ottimmllil I IcuL si ZC 

tie effect on tihe 

on '' Ibe 8.6.1 InItIf (III gon- Required shows5 

mu itiltiall Le r-educed to 50% based 
si Ae if te Ill I wagp Oi fleet 

1983/H4 SLLaLi;Lik-;. 

- ore doe.s not LrereSelt the 

s i ; bIuse d oil iVe ra ges t d iIll IerUI
'Ehi 	

t r- ffI c O 1f1 Li I11. 
rC1o v ItbCIes r IquI -CItlt IdCr peak 

iIaIIX t IlMltl ll 

Lh,, 

1 	
L,';111 aLtellpt Lo ;IdjU!;, t1or thII 

i i <ed %q Ol ISOuttl Liit: 


,JUSt 

'T'akin' 	 .ItlclIIl S';n',01 iC'et 


Ifac LOr. TIle I il 1l I1C5 i 1 1 
ire
 

dioate thatt 

fol 111 tle g:11(;t C 

30(LO ' 
 orllt.''11or bri' d ltllt C ;aId abolt 750() 

s ZI7C 01 10),58 0 %.,'IgoIl- ill IteIls 
glY's, , I to L les-t 

re(Iu ir- ed. '11: 	 f 

I I I , 
1
of 4 .;' 
 -

on 1983/84 results 
per wigon day 	 based

tile tollol-kilIStAClcuitilI, 


is C1,ell ill Itll e 8.6.2. AIgol Pt'f))IIill)t'
 

oi line shows per wagon day
of Lilt, tOlIlle-kllSThe 010c1liItoll 


he0 Wthiuved by 
 a reduced travel tile.
 
tile Cff ii 
 llv LIAL Call 

W u Oll ret i re1len t S(2) 

based on 1982. 
0 . 'Ii t e :1 iuistograil for wagons

Figure 8.11.1 
was the 1983/84

in 1985 tIle actual wagon fleet 
a.s a bas isL,, thatUsing 	 Wi t l WagOlls retiringthlltIl 

tota Ill1111, fleet sizetit )51 oVer il ',- t.'aIgOIlS , illd 

tltlt the Vwagonnot linti 1 199345 0,.C;c', it is ait tile a',C 0" 	
is ShOWl i ll tabhe 

i or1 1985 t rtlfie. This 

Irops be5ow Lle 
 r'teillilIItlt1 

RuLi li' lCut Progr; ill .Pl ' 8.(. 1.
 

8 105
 



RequiredNumber of Wagons 
Terms of 4-wheel Vehicles)

Table 8.6.1 
(In 

Metre GaugeBroad Gauge
Factor 

1983/84 Tonnes-km p.a. 

1983/84 Turnround 

Average speed kph 

Average Lead kms 

time (days)Hence Av. Trip 

Hence Tenlinal time 

Allow 50% improvement 

Hence improved turnround 

loaded (p.a)1983/84 wagons 


Hence wagons loaded (p.a) 


Hence wagons under load 


each day 


1983/84 ratio of loaded
 

wagons to empty wagons per train 

Hence: 

Hence wagons on line 


availability
APdd 1983/84 wagon 

Hence wagon fleet 


Add 1983/84 special traffic
 

(oil, molasses, fertilizer)
wagons 


Add specialized wagons
 

(flats excl. departmental) 


Minimum Fleet 

Source: Bangladesh Railways
 
CalculationsConsultants 

205 x 106 

15 days 

10.65 kph 

194.5 km 

0.75 (Say I day) 

14 days 

7 days 


8 days 

65,952 

180.7 

(180.7 x 8) 


1446 


29.2/44.2 

1:1.51 


2184 

6.8% 

2333 


495 


80 

2908 


say 3,000 


573 x 106 
17.6 days 

9.72 kph 

298 km 

days)1.27 (Say 1.3 

16.3 days 

8 days
 

9.5 days (say)
 

151,720
 

415.6 

(415.6 x 9.5)
 

3949
 

41.7/52.1 
1:1.25
 

4937 

5.4% 

5206
 

1444
 

762 

7412
 

say 7,500
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wagon PerformanceTable 8.6.2 
1983/84 Results)
(Based on 


MGBG 

Factor
 
9 205 x 106 573 x 106 

1983/84 tonne kas- per day 561,644 1,569,863 

tonnC kns/wagne day 

with 257 

BG 2184 wagons on line 

175
 
3000 wagons (94" 
effective) 


154
 
1983/84 result 

Wagon fleet on line for 1969/70 

performance of 229 tonne-kms 2453 

318
with 
wIr on 18 
MG 4937 wagons line 

7500 wagons (94% effective) 198
 

121 
1983/84 result 


Wagon fleet on line for 1969/70 8263
 

performance of 190 tonne-kms
 

Source: Consultants
 

Tonne-kms per wagon day (Broad & metie gauges combined)
 

121x 9667 - 130

154 x 3872 +
13539
1983/84 average 


0.919)

(4632 x 0.939) + 190 x (14984 

x 

229 x(4632 x 0.939 + 14984 x 0.919)
2000/01 based on 1969/70 


= 199.4 say 200
 

(94% effective) Table 8.6.3.
 

50% improved service with 10500 wagons 


561,644 + 1,569,863 = 216
 

10,500 x 94
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Figure 8.6.1 Hlistogram of Waglon Age 
(Based on 1982)
 

4000-

3046 
3000- 2795 

3754 

3591 

2779 

Wagons (B6 + MG) 

(including departmental wagons) 

1982:20522 in terms 

4 
1984:198921 4 wheels 

0 

:2010 

0 2000" 

z 
10005 53 3 

872 
950 

0 

2027 

-Age 

10 

2017 

20 

2007 

30 

1997 

192 

40 

1987 

50 

1982 

Source- JICA Study 
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Table 8.6.3 	 Retirement Progam 
(Ignoring DepartmentalVehicles) 

18,202 :).

Retire' 950 for 1985 


18,010
for 1987 
17,138

Retire 872 for 1992 


17,487
for 1990
Pro-rata 
15,128


Retire 2010 for 1997 


15,932
Pro-rata for 1995 


12,349
for 2007
Retire 2779 


13,460
Pro-rata for 	2000 


. .. "
 Consultants
Source: 


they are sub
involved in determining wagon 

life as 

Many factors are 	 the most common long
Corrosion and 	cracking are 
ject to excessive abuse. 
 as 


term defects. 
 Wagon costs must be closely monitored, 
each wagon
 

Decisions on withdrawing wagons
 will have different working lives. 


from service must be based on an historical cost basis, 
and the JICA
 

study offers an empirical approach.
 

Future requirements
(3) 


traffic determines
 
The growth in the GDP and the railway 

share of 


However this does not provide 
for
 

the need for a wagon fleet size. 


wagon mix, and specialized services require dedicated 
wagons which are 


.
 
outside the general service wagon requirements. 


occur as
 

it is probable that an increase 
in dadicated wagons will 


j'-,' Con
industry becomes established 

and traffic patterns become firm. 


tamner flat wagons are a typical 
example.
 

three
 
Table 8.6.4 gives the projected traffic demand 

for the next 


five year plans..
 

8.6.4 Projeted Freight Traffic
 
STable 


Tonne-kms
Tonnes
Year 

6 779 x 106
l 2.94 x10
1983-84 
 748 x 106
2.82 x 106
1985-86 


x 106
6 1 ,590
6.0 x 106 "2,465 x10
x 11
1995-96 9.3
S'200001 


tonne kms per,wagon day, are 
higher: than the
 

:ii!:i,!The
:broad,gauge 


the
 
mtre gauge but 'Withfewerwagons.considering 


~ ~ 8110th2:>Amete~he ~ 



rl-affic is 
size of the new wagon flet the average basis is used. 

and broad and metre auge5 are not 
a 


separately identified.
 
considered on svstemwide basis 

alcU1atCd for four conditions: 
In Table 8.. tie wagon fIe-' is 

i bykm1tisper wagon day
e'io is to achieve 200 tonne 

'rhe Case1 

ilF i t :ire Year Il.
the end of th 

Thi rd Vi vekms tile end of the
chi cvO 200-tonneClas II is to 

to maintain this stanudard. Case 11 s tiL' 1 9/70
Year 1lan1 and 

~~tehimilrk ye ar stand ard.
 

tile 5(1 improved te rmi nal 
1I iI the requirements to met

Case 

tine of 21 toIlnne-kms 
 per wagon day. 

bUt wagonS are procnired
1'.,t5e 1.l itlproeleLotS ar ahieVCdIV is o110 

wagonbe impossi ble as tileCasO it wou d 
to satlsfv do1and. In whilito 

the wagons and to 
ove hIm tile capacitV to hau3L]

saturLtioIn would 

maj,I1ta in t!1e11. 

is to get the metre gauge performance up 
Tlle first priority 

ato r,'oad cauge of 190 tonne-kms per wagon day. This would give 

of In ,S5 in 1990, and then target 200 in 1995 
wag on requirement 

and 21t)ini 200().
 

8.6.6. 
This would give a requirement for wagons shown in Table 

fleet. (Target Plan)to wagonAdditions 
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Table 8.6.5 

Factor 


case I 

per annumaTnnes carried 

Tonnes carried (per day) 

Tonne-kms per annum 

Tonne-kms per day 

Target tonne-kms/wagon 
day 

Required wagons 


add 6% unserviceable 


Total Fleet 

Case l1
 
for 1969/7') 


Reragon 

Req ired wagonsM
 

Average 

add 6% unserviceable 

Total Fleet 


Case III
 

But 50% improved is
timeterminal 
t e m n s9
l t m 


Required wagons 

add 6% unserviceable 


Total Fleet 


Case IV
 
"Do Nothing" Scenario"eu Do aon" Sce a i 

Required wagons 

add 6.0% unserviceable 

Total Fleet 


Source: Consultants
 

Wagon leet Size 

1985/86 1990/91 

0 6 (04 . 10xl2.82x1 

7,75 11,233 
0 6

1 ,O97.\1778xi06 

6 2. 98x L06 
205xl(0

150
130 


19,86715,769 

1,007 3,28 

21,13516,776 

202{ 

10,250 14,900 

200 

9511654 

15,851
10,904 


2162626 
, 4 9 1 , 1 3 , 7 9 7 

605 880 

14,678
10,096 


130)1013
15,769 [ 22,923 


1,007 1,463 

24,386
16,776 

1995/96 

o.ox].0 


I ' 
16,50,438 

6
436z.1 

175 

24,914 

1 , 59) 


26, 504 


21,800 

23,191 


2 0 , ] 6 

,288 

21,474
 

33,539 


? 4 
2,140 

35,680 

2000/01 

6
9.3xi1093
 

0 
25,'802,5x 

6

,5X10
 
6.75x10( 

200 

33,750 

2,54 

15,9014 

as above 

35,904
 

216
 
3 1. , 2 5 0
 

1,995 

3 
51,923
 

,1
 
3,314 

55,237
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Table 8.6.6 Additions to Wagon Fleet
 

Fifth Five
Fourth Fiver
1985 Third Five 

Year 	Plan
Year 	Plan
Year Plan 


-Data 
 216
200
190
130

Tonne-kms per wagon day 	 23,191 33,245
16,685
16,776
Wagons required 	 13,46015,932'
18,202 17,487 	 19,785
WagonsI under 45"1 

Nil ' Nil 7,259 
Extra wagons required 


,Wagons to be purchased 12,526
7,259''
: Nil. Nilperiod 
55,237 ' 

-this-plan--


16,715 24,386 35,680
"Do 	Nothing" wagon 

requirements
 

19,748 41,777
 
Extra wagons required "6,899 


Increase6)9J289209
 

Source: Consultants
 

d) 	 Examine quickly and implemcnt 
CIDA recommendations for 

anti-theft measures. 

(i) 	Use of composition brake blocks
 

Use of high tensile steel
(ii) 


Use of more bogie wagons
(iii) 


(iv) 	 Replace brass bearings with 
roller bearings
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(4) Conc Ius ions 
'
' 

the 	 wagon r iul VCrementsag l i it the traffic
Figure 8.6.2 plots 

per 	 wagon day in 
demand for Vi-iens (It ffit'ienc inlvehle-kmslevels Of 

service. 
;till illnerV i tp;tockuso 	plott ilt't eC

On this ar';,at tl , 	 i Il"t	 i the 'do-o0l 
r (1iil'l il to. Oi 

et l . iiL -,NWiil )1 1-1f4ln' ' 
i1.. thc ,';igons i'tiiandi 	 two c urWlvesi t ed at II98/8 t I L 

scenari'It!, 

t 	 't,_ i tit Lc,', rit Iithanll i n Ci-a. nsi y k illIol'mtt'l t 
t he " ptiOillil0" so1 Itlo1with 	 i I;hI-' t on prot',ll 

I ti l iVilct.tt'it
identilied 

rtle pCrfr ilile0cl1 tot
ti 	 meit IaL g t-' 

' l 	 o ) in) p 190 Vehi Clt--kIlSf i 1-st tI r-l',Lt 	 aehi ('veThe 	 l i . e. to
y9/81 hrad gauget-

11exist inga 
l t	 n 

per 	 wagond,020120t0iithe 2110 ant '-ll
 

per W'Ol ta , 
 to targ.-illd 	tthI 

)	 t he Th i rd F i vi
tdilr ii"
roCtirlltt 


roach r(11 i 
 t no lago
dVii app 	 e 1 growtl ofonrat1t)95 tepeildqS tpoll 

Year 	 1 Illn. trOcrtlMCIillttr 
a i. ieved.level of tif-ictlIcytraffic aind the' 

ltllilldeter-
LilI'll
vethiCLe
tihe 	 ilIipo-tlCne ro 
F iguirt 8.0.2 Coot illS 

tiiel leeL.walgo0n Itthe1 nuthrl" of 

wagon availahl lity, and theMining 

increase
Flis 	 confi-ms tti0 need to 


nl icliut'5 are - llllondted
fol.lowing 
h- l 

progrlille 
a) 1Ist itIte; the frnit Iwld 

t1t I til in Sect ion 8. 1 . 
te and abuse cri;idiciil oil 

given in Appendixas
81n rlllCrLgnmen t
tlhe 	 Fe mi nb) 	 Lnst-. tut, 

A8. 1.2(2). 

in Subas deScri)ed
a Jiiulna Crossing Officer

c) 	 Appo int 


Sect ion 
8.1 .,S. 

for 	antirecolendait ions 
and implement ClIDA 

d) 	 Examine quickly 


theft measu res.
 

brake blocksUse 	 of colposition(i) 


in brake components.
IIigh tensile steel

(ii) Use of 

i t) Use of more bogie wagons 

th roller bearings
rass bearings ti

(iv) Rep)lace 
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2 

Ci 

"Do Nothing "4 
Scenario1 0 

ab 

6.75 200
 

4,36 130
 

.. .
E75 216 __- _ 

Target Plan 3
 

Solution
 

298 130
 

10 200--

036 216 ___0 

"
 
R E- 85 Stock 

o 1 1Z 

2 05 0 

2.98 20I6

.50-200
 I '
 
150 1130 


.0
2O5 '00... 

2001 


150 21 6
 '5
 

199 2000
L 

995
1990
1985 


8.6.2 WAGONS REQUIRED FORFigure 
TRAFFIC POTENTIAL AND EFFICIENCY 
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8.6.2 	 Passenger carriages 

is made more complex by tile 
coachesfor passengerThe requirements 	 plate and

roof, locomotive running
who ride the

number of passengers 

cling on wherever they can.
 

are documented.
factsCertain 

A. Coaching vehicle-kilometres'. 

103. (+5.9%) 
1969/70 216.-563 x 103: 1983/84 229,345 x 


train kilometres:
B. Passenger 

x 103. (+8.7%)
1983/84 12,826

1969/70 11,194 x 103: 


C. Passengers: 

x 10
3 . (+35.7%)
1983/84 98,872
1969/70 72,885 x 103: 


D. Passenger kilometres: 

1983/84 6,283,508. (+89.4%)
 
1969/70 3,316,993 x 103: 


mixed):
E. Numbers of passenger trains: (inc. 

1983/84 130,545. (+3.8%)
1969/70 125,787: 


per train (A/B):F. Carriages 

18.36: 1983/84 17.88. (-2.6%)
1969/70 


Source: Bangladesh Railways. 

is dscribedfacts the scenario as: 
these 

89% more passenger-k,,ometres, 
Summarizing 

travelled367 more passengers 	 forin 1983/84 	 of 2.5% fewer carriages
in 4,'/ more trains 

wre carriedthan in 1969/70, train-kilometres.etraS and 9;' in 
of 6' in yeicie-kiloean increase 

(1) 	 Passenger traffic
 

growth.

gives projected passenger

Table 8.6.7 


Predicted Passenger Traffic
 
Table 8.6.7 

(Per Annul) 

- -
Passengers-isYetr 


x 10(I1]25.9 8 428 x I)
1933 84 132.5 x 106/1985-86 

x 106 10,055 x 106[ 158.1|1990-91 
106 12,059 x 106189.6 x[1995-92 .106 14,812v 106232.9 xL2000-01= 

onnt1
C]Onl - , ,
Source : 

pluis estimated 27.3%
paid passengers1983/83 representsNote: 


tickettess 
 passengers. 
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is the primary objeccono id'2rationbe taken into 

tive 
A 
to provide bench-mark yeai stanuards of travel. 

coach on 1969/70 stan

factor to 

Seating capacity per
Basing the average 


considered)
dards: (I[I 	 Class onLy 

Seats per carrLag t1969/70 	 104 68
 

275 
 890 
Carriage 'Total 


1983/84 (T) and (TS) 
0.58
0.64ratio to whoe fleet 

Source: Bangladesh Railways 

coach in 1969/70perAverage seats 

(104 x 275 x 0.64) + (68 x 890 x 0.58) 

= (275 x0. 6 4 ) + (890 x 0.58) 

= 77 seats per carriage for 1I & III 

assumed there would be
 AAC & I Class seats, it was

To arrive at 

cars sleepingfor dining and 
per coach. This would permit

30 seats e h 
other low density v icles. cars and 

is that it is estimated that
be consideredA further factor to 

are short intra-district
and 40% of passenger-kms80% of passengers 

to remain unchanged.considerCdtrips. This is 

to be only undertaken are consideie,
Short iut ra-dsi-trict trips 

in table 8.6.8This is presented
by Class II and III passengers. 


passeng
e - traffic.
Estimated 

Passenger Traffic
mated I ntra-dstrictTab lc 8.6.8 	 EL;t 


(Per Annum)
 

Intra-districtPasb-kinsIntra-district 
x 106Year Passengers 

8,000 x 16 3,200 
x 0 6 0 , 7 2 ,' 106

1---5.9 16-01).? .0 	 106... 	 x1983/84 	 x 3,3718,428 106
IOf 106.) x tox1985/86 132.5 
10 o I'6.5 x 1 0t 10,055 x 106 4,022 x 106 

1990/91 158.1 	 4,824 x 106 
x 106 12,059 x 106

106 151.79 95/96 189.6 x 	
x 106 5,925 x 106 

18f6.'3 x I( 1 14 ,812 
2000/01 232.9 x 1116 

Cn soul tant sSource : 

are also carried on long
II & III passengersHowever Cliss 

of ACC & I Class 
assumed rhat percentagethe

trains. It isdistance 
period.remains unchanged during the 

passengers 
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Tabl 8.6.A9 ,:percentage Share. of Passengers 

by Class o Travel 
, 

I ~~ Year ACC+I I 

27.8469/70 0,.5 

' ;! : 

74/75 0.38 7.06 
7

: Source:"' 


:,f - 75/76 0.36 


7776/77 0.33 7.12 


0.43 7.,8877/88 

1 7.578/79 0.30 

79/80 0.34 7.37 

80/81 0.34 7.21 
5.89
81/82 0.31 


0.31 :5.16
82/83 

4.61
83/84 0.30 


Source: Bangladesh Railways
 

in share of
The rapid deterioratin 

in future traffic on its viabilitydoubt

:/
 h f c

'--o e no rd o t hii~~i. !i 


by Class ITravel 

11
ACC+I
Year 


69/70 1.58 12.7 
74/75 1.11 11.8 

75/76 1.25 12.2 
1. 41 12.76/77 

12051.741.41 11.28707/878/79 

-958.7/9 1. 23 9.579801 1.21 
1.19 7.6 

If81/82 
6.3 82/83 1.21 

83/84< 1.19 .5.9 

Source: Bangladesh Railways 

91.6 
'
 92.4 '.. 

92.6
 

92.5
 

91.7. 
- 91.9
 

92.3 

92.5
 
93.8
 
94.5
 
95.1
 

the ads I traffic raises. 

patterns unless there is 
_ o t is made ofs 

'nqde'
this exercise Class 

diminished role and for the purpose 

of 


passenger totals are not separated.
III
Class 


Share of Passenger-kms

Table 8.6.10 percentage 


111
 

85.7 
87.1 
86.6 
86.6 
86.6
 

89.5 

91.2 
92.5 

93.0 

are not
 
As in the case for pa'..seflger totals Class II and III 


separated for consideration in passengark.s.
 

To determine the estimated traffic by class of vehicle the
 

0.33% of passengers and 1.2%
 as stabilized at 


for passenger kms.
 

The total ACC+I traffic Is entirely 
Inter-district consequently
 

ACC+I is considered 


as are 2.0% of all Interare ACC+I 

1,736% of Inter-district passengers 


district passenger-kms. 
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and passenger-kmpassengerstle estimatedTable 8.6.11 gives 
for each year considered. 

by Class of vehicle 

(2) Carriage retirements 

that about 9% of the carriage fleet is 
'ile.!ICA Study shows 

age of 35 years. 'rile histogram of age
 
over the theoretical 
 economic 

8.6. 3.is showu; in ftigre 

19)5 i- tile total carriagefor 
The ac Lkil I C, I iag The retirementseI C0on;idered 

Ove r-age carriages toill19 3/84 inil s he 148 was then adjustedf leet ;e-rata| halsin., 'lshisenla 
e 85% of tile vehicles.

wqeie thtql ci~lel tetd 

which comprisClass carri ages 
rep resent 1I & 1.1 1 


shown in Table 8.6.12.
This is 

of carriages occurs 
over retirement 
as 

The same condtLiolS is the same.cost approachthe historicalfor wagons and 

the ,1ICA study.


described 
inThis is recommended 

(3) Future requirements 

and replaced as necessaryare retired
The ACC+I Class carriages 


of 
 about 140 vehicles.fleet sizeto give a constant 

that through track reconstruction 
programmes,
 

ft Is anticipat.ed journey
and modernized signalling a gain in 

improved communicat ions 

be achieved.
speed of up to 20Z oan 


up to 2000. 'Tile effect is
 
to occur in stages

This woulId assume 
vehicies to work additional

thereby releasing
to reduce journe y thne 

of kilometres 
in the same day. Tis increases the number 

trains of train operations.
important statistic 

each lay' the vehicles run. An 

and inter
a between Intra-di strict 

'rhe study has shown sLLtL 


district 
 travel. 

and the
in tile vehicle requirements

This split is reflected 
used and the assumed 

per carriage on line is 
1983/84 vehicle-kils andtile averageis taken as 80% of 

for ir tra-districtvehicle-ki,:i .same as tile pas
tile average. (theas 120% of

iut ra-dis i. rit taken 
split of 40/n,).)senger-kilometre 

Ls to raise the average for tle whole fleet to 
ihe intention by the JICA study.

stages as recommended 
300 killby 2020 in progressive 
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Table 8.6.11 Estimated Passenger Traffic by 

(Per Annum) 

Inr Itr Intra 

Class of Vehicle 

ier inta inter 

Year 

1985/86 

itridistrict 

NIL 

itrtdist ,7ict 

437,250 

districti 

! 06:: 

district 

26,06,750 

district 

N LL 

district 

i 1.1 .]0 
t 

district 

, 
7 : ' IU ' 

distri
districtric 

1995/96 

1990/91 

/963NILNIL 

NIL;21,73U 

6z5 ,680768,30 

126.5xI' 
b 

151.7-10
0 

i0 

31,078,27J 

37,274,320 

NIL 

NILNIL 

I20"6x10
6 

144-71x10
6 

L -,022:.:i01591-

4,824:106( ' ugo5'925Xl 06 8,709. 

34 x 0 6 

9x10
6 

26--I 

2000/01 NIL 768,570 i6.3x10
6 45,S31,430 NI S 

Source: Consultants 



o carriage age
Histogram
Figure 8.6.3 

(Based on 1982)
 

10002 
 Carriages (BG+MG)

452
 

1982: 	1640 Carriage
 
1383J vehicles
1984: 


800 


340
 

600 289
 
148
 

U 

' 400
 

E142
 
123
131
z 


87
 

200 


519
 

0Ag
 
50 Age
30 40 


1997 

10 20 


1987 	 1982

2007 


Source: JICA Study
 

2017 
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. 

ProgrammeTable 8.612Retiremet 
(Vehicles in Service) 

for I+1111383 85%Fleet size 1984 

151235Retire 148 for 1985 

1184
1987 

1097 
Reie 51 for 

1992Retire 87 for 
962LI32Pro-rata for 19901, 

4 2 	 95
Retire 1 for '97 

860
1012
Pro-rata for 1995 


61 "
 
Retire 340 for 2002 


638
Prorata for 2000 751 


Source: Consultants
 

are used.
 
The values shown in Table 8,6.13 


Table 8.6.13 Target Vehicle-kms Per Vehicle Day onLine (1l+ll Cass) 

2000/01
Factor ~ 1983/84 1985/86 1990/91 1995/96 

Av. km 2 282
282
220 250 
per vehicle 182 187 

Intra- 254198 225164 168district 


Intra 310242 275200 206district 

Source: Consultants
 

a) Intra-district travel 

are put into Table 8.6.'14 and 
the 

The values of Table 8.6.13 


coaching vehicle requirements are 
calculated.
 

t " t i o n ! paid o ",:
day, ,and ,particular atten must be 	 gauges

-:: ,:.,:° vehicle :kms per a disparity between broad and metre • 	 / At present there is 

to broad gauge sta'ndards. metre gauge up
brining thre 


Tabl
8..14shos aprogressive reduction in load'factor from
 

95% and an improvement in vehicle 
availability over the
 

150%-to 
The 150% load factor is obtained from 

five year plans.'three 
fare-paid passengers (see Section C) and 

t.e 122% factor from 
150%.
 

2%Nonfare paying passengersrounded 
to 

-4 
8-1214 A ~2' <-',v::' 
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criticlI and III clas travel, :ws the 
Table 8.6.15 fr 
 on velicle reqni'teffect that veh iclIe-kilometres per da have 

o I),I Stance 
- (IC'(I in otIIItanIt f o I-

factor isments . This 
trIin , tIke:; 1 .'20 11-s 

A typica jioullle, h 
trains. hi :pted ipgive: . S 

Ncivan).ii 
lie tripbetween li ttigwng and 

t W in1ri11t 1 
lrs. W'th h-S this1ime Iakt -i 10 

l-.. x:; 2 -'1i tLminal 
.i iclcL i 11 , i i v 


pe dIav
 
in 24 Ill-s 0 1ap ;Sd 

veli i c I e kis 
, )it I I 

L i id en t tSi'L t'i i i Vv iI C I l 
Tlii L, advatage cI CIct't avai LIab I C 
average ,e cie-knis te'tecit:i ii l'd eve IL the W 

I LPh'l i I lile ti-t' 
" Cp I-Ic LetO V I'i)lLhe L1' Iltc' 
It isfor use. 

C I 'cs- inl U;e ,l;ldLO Ireduce 
a I I caIcli Ili,VgiiperfrI tiiiii' c0day M li tIll.I Iapi t n,

i ici es le d as i rL 

ACC I-II(Cla;es I,'d c1 
the nuiibe t ve 

ase)l 
Trab le S. l- v a s i il ar talb Ic 1-1 

lt ielI ilI de sn1. 1 
t I i en des it 

e -weI 1WC-! cl 
te aIlme Ifc1r'il; tL. l I 

tl kil I L' . '1110 
i-; a SilmeId sl-;Slihis'll in Lie 


occupall - v 
 tfacL o 1,,liti Cl 
1v1 ih Ic 'CCIpaiti'y 

i S i CCslliiitclL Od 0 
inc creae ill paltselli',C_cl 

ratio. 

rC I i;tLi c t 'TVavec1 't-a-d 
T able .U. I ,ACC+I C(: ISI; \eli ei 

Factor 1983/84 1985/86 1990/91 1993/96 2000/01 

. 7 2,0/6
System wide passenge r.. 2 ,1061 7.11 ,430l0198 1 
per da Class ACC+[ 


Systemiwide2 ps-li - I4 , 1.51 277 095 330,575 396, I 486 959
 
per day AC+P ' 

Av. Number of seats! 3o1 30Ii3 30j 30seats/criLage 
3 

201' 205 i130,'
Lead fac ic01 

3 i 404 .050 
-e-kms 300)Vei ci pcdix'iv 

dir.,:passengur-kms pe~r 
i "... - -

per velhic n iie 1,800 

13.5/ 13/
5: 1 1 ystock'neffective 

Required No. of 1361 2 120 12130
vethi- le 

-. 

Con sultantsSource: 


c) Summary 

(i) Case ACC+l passengers require aI colsistLtt fleet of about 

as the existing fleet.the same size 
as well as

releave Overcrowdingretients tovehicleIC cli(ii) rite in Tab.P 6.6.17sommarizedut iization areobtaining hiile 

lliss travel.
for 11 and 1 I 
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II and Ill Class Vehicle Requirements
Table 8.6.17 


Totalinter-districtintra-districtYear 

1,215
670
545
1983/84 
 1,231.
671
560
1985/86 
 1,481
09
672
1990/91 
 1,943
1,061
882
1995/96 
 2.213
1,209
1,004
2000/01 


Source: Consu Ltan ts
 

(iii) Spare stock for c:sualties, delays, 
specials and extra
 

as the vehicle-kms per day is for all 
are included 


vehicles available for use.
 
trains 

d) Vehicle requirements 
ACC and I Class vehicles 

that an major purchases of
It is clear 


the three five 
 year plants. It is 
are required during 	 may belimited purchaseor a very
that refurnishing 	of vehicies 


as replacements.
required but only 


a need for additional
 
I1 and 111 carriages there is 


For Class 
 satisfy the
 
Not only as replacements but also to 
vehicles. 	 are given in
The requirements
for travel.
increasing demand 


Table 8.6.1.8. 

Table 8.6.18 Vehicles Required 

1985/86 1990/91 	 1995/96 2000/01 
Factor 


86(0 6381,050 962 

Pre-1985 stock 
 2,213
1,231 1,481 	 1,943 
Required fleet 


519 1,083 1,575
181
Increase 


492181 338 	 564 
over previousIncrease 

Source: Consu.L olts 

are
 
a fleet of 2213 vehicles is required of which 638 

In 2000 

i.e. older than 15 years."pre-85" stock 

iswhere overcrowdingan "ideal" situationThis represents is increased.as efficiencyat the sametimereducedprogressively 
to consider, both 	extremes.
 two other conditions
These are 


")o Nothing" Scenarico where 
carriages are purchased
 

(i) The 

there is no improvement in
 

to releave overcrowding, but 


efficiency over 1983/84.
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where there is no improvement in
 "minimum" situation 

the overcrowding, but the efficiency 
in utilization
 

the ideal situation.
 

(i)The 


inincreases as 


set out in Table 8.6.19, and the
 
The "Do Nothing" Scenario is 

"minimum" Scenario in Table 8.6.20.
 

11+111 Class Requirements on "Do Nothing
Table 8.6.19 

Scenario
 

2000/01.
1990/91 1995/96

Factor .. 1983/84* 1985/86 


Systemwide passenger.
 
517,738 635,976


343,804, 361,816 431,721 

per dayClass 11+111 


3 3
3 3 3
Sybtemwide pass-kms 
 40,694xl1

21,656x O 22,813x10 27,218x10 32,642x10 


per day Class 114111 


Av. Number of
 77 77 77
77
77 1.0 0.95
seats/carriage 5 1. 1.25
1
actr 


.. ' 182 . 182 r182 182. 182

Lo " 


Vehicle-kms/day 

"
 

Passenger-kms/day/ -''] 


13,313
17,518 14,014
21,021 21,021

-vehicle on line 


0.15 , 0.150.15
0.15
0.15
Ineffective stock 


Required No. of7t. 3,596,
1,828 2,740 

.N° 

1,212 1,277

vehicles 


Source: Consultants
 
*Includes estimated ticket-less passengers
 

Table 8.6.20 II+III Class Requirements onthe "Minimum" Scenario
 

1985/86 1990/91 1995/96 2000/01

Factor 


361,816 .431,721 517,738 635,976
 
Systemwide passenger per day 

3 3 3
 
3 40,694X0
32,642x0
27,218x10
 

Systemwide pass-kms per day 

22,813x0
 

77 77 77 
Av. Number seats/carriage 


.
 
Load factor 


187 220 250 282
 
vehicle-kms/day 


32,571
 
on line 21,599 25,410 28,875 


4 Pass-kms/day/vehicle 
0.135 0.13
0.15 0.14 


Ineffective stock 

1,242 1,246 1,307 1,436
 

Required No. of vehicles 

860 6381,050 962 

"Pr-85" stock 
798
447
284
192 


Increase 


Source: Consultants 
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y the three c,,ndit ions in ba'eU1s 
sets out graphicalFigure 8.h.4 from aIetIi 'Pre-85" 	 il et 

19, 	 and 20, together with8.6.18, 
8.6.12. 

capable of 
that the exist.ing fleet is not 

The 	 figure also shows 
thL 	 actlial fare-paidUs ng
the 	 traffic Ieqniremeiits.handling ,aseat in 1983/84

it can bc shown that to give each 
pissengers 

hut 	 only 1,1i70 exi-sLed and
rquired,1.,214 carriages wel Ie k 

not 	 ava i lale . is represents a 122Z loadI I'h15Y of these 	 were 

Alre-p'ay ll Cm.;to.jme.s
flaCtOf I 

(4) 	 Cone IUs ions 
been iden1weliC i Cles haveClass I1 andI1

A veh icl e fleet of 2,211 


wi th 140 ACC+I 
 Class vehicles. 
tified together 

requi ruments have been
the Clasis 1 1+11 1 

TOw 	other scenario; for 
be cons i dlered.that couldslhows the OxtreLmL:Swi ichdeveloped, 

; And procurem-tllnllt
a1dialgrlll 0of reL'1it i 
Ti is has heen developed into 

ments in Figur1e 8. . 
in the Third Fiveis pr'OCuedhasi V12 vehiclesThe 	 "ideal'" situation 150 	vehiclesin 1990.of 77 vehiclos

This leaves a shortfallYear Plan. Plan and 266 
in Railway workshops during the Fourth 

are 	refurnished in 1992 geared to 
I-IV faC'vO ,cmmenc-'s product. ion

The 	 r-alimported. t o 	
thence 10075 the secCod andthe 	 first year,100 a veal, 50 inproduce 	 andprocurement

iii ble ill 	195 together With the 
a year, the 22) 

100 	a year satisf ies the 
aCtOlrV producingThe ixlwi,shortfall. 


to't t ' 21)00.
-future requ i r'ii 
il the Thirdthe 	 42 illmpoltedi 	 :ll thatm ond it showsThe "miiIII" 	 in,jig, I 	 etf to overcrowdi ng

but dimiii hinI " 
Five Year Pli, 'JV e- l A 111 	 relcaveoil 	Ltri'eahelps to 

Il the i-,,iIwAi ,Ltory com 
1938, 89 and 	 90 ' iV , . 

sa; eI
dill. ;I1,,h I l l t p r1e1 

i i n veiiClIe-km.q per day
the 	OveI rooC 

i i i,iht ilpc-wra d perfo'[Hu
It i:setnph factors in leducingOItLie IeniiiinetIdi ittv ' in ,iv.i 	 t t

and 	 an incr ease 
8..5.
ligtres .

sIwit putrt ien(irlv illOWet,
overcrowding 


veli iv c-k,s per veh i cle
 
of inpi-ovedthe 	 li t i i,'d -LsktI tiTo 	 ,lhievc existing practices:- reforms'i to 

day 	 on line it i-;,eCCt')'Si,-V to irry lt 

service as complete 
a) 	 Llt roldct ne' co,aih' ilt' long dianLLce 

rakes reilsi' in" exiatilg iakes. 

tl'iliselvice to hring
ilit t,t'xist in)'

b) 	 CIScadc repl- 1 ,11'k 


a 1 k up 
 , I i 11l:. :' cupl',r 11) t h 

ionl s, loopI,1tMOtive lim itali
i i' ln n th:- t''l ( at

C) 	 lk'nt'e1:;' 
tal iolls
 

SLengt h I iiii 	 t ioilm;,or ll'a iiig capac i t V I iilli 

,
iilm-, It ch;Iling to increase the 

iit llt,i Ii i;,,Itbv , c~ ch ll 'l i tti,, I'. linkl.LI) Il ' dai;'kiylol<'l ,': Vrk,,d 

~ ii tlgL!I
m'-r a (-II! he-'~tcIWL Carr -V~

dI' ' 
is there justifi

i'h inI, teisi I v'ee c /irii' oit 
e) 	 0lil\''lie11 , new 	 trainitLriodice 


il' A.sc ti e iiiiiher I Iinks aILd,lk- o 
C;u t ioll I , 


Se rv i y's
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"Do Nothing" No Increase inefficiency 

procurement lo eliminate overcrowding 

"Ideal" Increase in Efficiency 

procurement to eliminate overcrowding 

"Minimum" Increase in Effiericy 

procurement to maintain 150% load factor 

3

"Do Nothing" 

2ea I 

2-

U

0' 

.3 

o 

Z5 

E Pre -85 Fleet 

z 

1985 1990 1995 2000 

Figure 8.6.4 CARRIAGE REQUIREMENTS (CLASS & M)rr) 
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200 

Dc Nothing

/L 
1500-

1575 

1317 

1167 

Id ea l "16 

1083 

/17 

519 

OR

42 

66 

4 

Minimum 

-.798 
7 2 

5725 

181 

4 2Railway 

Imported 
TFYP 

1965 1990 1992 199 5 2000 

Figure 8.6.5 CARRIAGE PROCUREMENT 
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In addition the fraud waste and abuse 
eradication pro&ranlflle must be 
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purchase train tickets. 
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8.6.3 	 locomot ives 

Rail Perin Section 8.3is discussedlocomotive perlormanceThe are examined. 
section locomotive requirements

and in thisformance 

(1) Replacement locomotives 

fleet agethe locOmotLIVea histograml oif 	 for 
Figures 88.6 & 	I is 


gauge.
both broad and me tre 

it has been considered that the 
theso hi stogramsIn prep;iring 	 latterBy theL.s :35-40 yeacs.

of a main-line locomotive
economic life 	 shunting and transfer 

has been Wi Id raiM . For 
date t he whole class 

to be 25-30 years.is assumeddhe econlomic lifelocomotives 

the upper


to occur at about half 
refit is assumedA half-life 

i fe.of economic-

the loco
limit 

(half life refit) normally meabs that 
The terminol Iogy 	 (say 15-20at mid life 

to a complete refurbishingis subjectmotive 	 out of the locomotiveis strippedwhich all equipmentyears) during 	 the body and bogieAlsowhere necessary.and replacedand refurbished 	 repaintedwhole is then
for cracks etc. , and the

is checked 

into service.


structure 
before re-entryand tested 

of locomotive replace
for the purposesplanning toolThese offe r a 	

however, individual
class of locomotives,for a wholemen' purchases 	 refitswill dictateas eventsconformnec._2ssarilvwill not 

and scrapping. 

fleet situation by locomotive 8 

locomotives 

8. 'l.and 8.Io).2 :;how tle
Tables 


ill five ,'eaI prCIod:k.
class 

9) and 10 were prepared to show 
F i ,uro s 8A.8,t.b Ie s 

for re fits a d r-placemets. 
From t1e so 

requirements 

locomotives32 revenue earningshowed thatSub-section 8.3.4(2) 	 day
aiid 1 1 5 on thei metre gauge are required each 

on the broad gauge 	 to baseHoweverlocomotive performance.
the 1989 /70I die selto maintain 	 alonIe is not completely

on thi is pa rame toer 
locomotive requiremeil s 	 a8.3.17 requires 

req iremint s shown in TabLe 
the timetable ucorrect as 	 each day for broad 

in revenue earning traffic 
of 54 locomotivesfleet traffic.and 188 fo1:r metre gauge

gauge traffic 

a) Metre ,gauge 

and76 mainlineand 
ihie metre gauge 1as a Lotal 

the next 10 year period.of 5 shunting 
to be withidrawn overlocousotivestransfer due forare t meselvesTheso replacementscommenlclieng 1985. 	 and 2025-203(

for smaller locomotivesin 2015-20211replacemelit 
for il1finte VOooLives. 

occur between 2000 and 
lajl r refits these woul d 

Coisiderinli" 2000 and 2005
for shiunt iu; locomotives purchased 1985 to 

2005 
.ma liii ino 1ocomotives2010 for 
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60 

E 
0 

JDE Life limit Shunting and 
25 


Transfer Locomotives
 
E
0 BDE 

25
 
Life limit Main Line 

Locomotives
20 D 

ALI
 

MLU 20
 

I- 20
 

40
0 10 20 30 


4
fleer scrapYear for 

Main Locos1985 1 Line
2005 1995 


Shunting and Transfer
 

2025 2015 


1995 1985
2015 2005 


Year for refit 

Main Line Locos
1985
2005 1995 


Shunting and Transfer1995 985 


AGE HISTOGRAMLOCOMOTIVEFigure 8.6.6 BROAD GAUGE 

Source Bangladesh Railways. 
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70 

JDE 
14 

Life Shunting 

and Transfer Locomolives 
Economic 

60-
HHD 

0 

0EEU GMU 

6 10 
40 

Hi-D 1-2 
n 2 

E 

z I0D II4 Economic Life Main 

20 MLU Line Locomotives 

14 

4GEU 

403020100 

Age In Years 

Year for fleet Scrap 

Line LocomOi es1985 Main
2025 20i5 19952o5 

Shunting and Transfer2oi5 2005 995 985 

year for Refit 

2005 995U i5i Main Line Locos 

Shunting and LTransfer 
19851995 

AGE HISTOGRAMGAUGE L-OCOMOTIVEFigure 8.6.7 METRE 

RailwaysSource :Bangladesh 
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T, ble 8.6.21 Broad Gauge locomotiv
(Refits and Withdrawis) 

Locomotives 
Year Act ion 

Clas s, size _ -Group CIaS s 

1985-199() ALU20 18 Refit, commience
 
210-215995its MI2} 14 commenc e
 
1995-2 0 t iR 12 g~efitsi collilic"W 
200-2005 BIt25 12 i24td in orw1t 55 

,1E25 12 id rai s l in )re ss 

ro -rcss
201 -2015( 2i0 a With dra wal s i 1M 

0195-2990 120D Withdrawals in progriss
 
2120-2025 BE25 
 1Wthdrawals inin proressWithdrawals proge ssoal G 8.()5 eS IerSaginocomotI22~ 128 ~e 
Source : Consul1tants 

Table 8.6.22 Metre Gauge Locomotives 

(Refits and R iithdrawals) 

Locomot ive s 
Ac tion
 

Group C.a Ss Class size
 
Ye r 

in progresswithdrawals3ADEI1985-1990 Refits commence111U1) 26 762000-1905 
EO14 2

DI- 3. Withd rawais in progress 
195 GMU10 3J Withdrawals 

in progress9 2I14 Refits commence 
r 1 

Refits commence13NLU141995-2000 Refits coin rce 
511111)] 22 -73 

Refits coinmence
11111)2 38} Wi t hidaw a ls in p roi,"e sS.5 42 0 {3{- 2 00)( GEU 8} 

in progressWithdrawals261.'FU4 Re fi t- s :o mlmen ce.jI}E-1 4 18 
2005-20102)Wihrwl;iliOrUs 
2010-2015 11t11l 11Wtdwls nroes 

11111)2 38 -81 Withdrawals !n pro)grss 
Withdrawals in progressMI.I4 21d 

in progressWithdrawals 
2015-2020 in progress 

13MLU14 
Withdrawals18JDE142020-2025 

Source: Consultants 

8-133 



Shunting 

Transper

Locos
30 


Purchased
 
' 1985 to 1990
 

0 

20B12DE 
AL 

20 25Main Line 

Locos 

12 1985 to 1990
20
4 

L
 

18 

LOGOS LOCOS LOOS 

2010
2005
2000
1995
1990
1985 


FOR REFITSGANGE HISTOGRAMFIG.8.6.8 BROAD 

Source Consultants 
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270 

6o
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40 

38 
LOCOS 

HHD 

0E 
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3o, Shunting 

0
-J Transper 

EEU 
6 

Locos 
purchased1985 to 1990 

m 14 
E 20- MLU 
z //O DE 

414 

LOCOS 

I0-
10--- MLU 

14 

/ 
/ Main 

I " / Line 

/ Purchased 

26 
LOCOS 

21 
LOCOS 

" 13 
LOCOS 

81985 
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LOCOS
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to 
 EEU
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H
20 / 
0uco 14
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26 


14
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-
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I ELO LOCOS LOCOS LOCOS n CL
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2030
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large purchases of locomotives In any one
 
The fallacy of 
 8.0.10. 

up in figures 8.6.7; 8.o.,; and 
Lye year period shows 

and usingwere pirchased,and 1905, 78 locomotives3tween 1980 
for refits and economic life the hi 

[e parameters assumed 
at sallifor refit tile 

and transfer locomotives are due
hunting duc for with

13 ML's delivered in 1978, and are 
lme as toe 

the newer MIU's.time as 21 01rawal at the sa:'-

of 6 shunLing 
Table that there is a shortf:ill

8.3.18 	 indicates 
of the AOE-I class ol 5 loco

and hence replacementocomotives 
would complete the shunLing loco

in order. Thisotives would be 
 the presenttraffic atuntil 2015-2020 for
otive requirements 
eveIs. 

76 locos of classes l)EI-2 and 
However 1990-95 brings the 


The availaility of 
tneir economic life.
U10 to the end of 

large purchasesbut tie effects ofis averageAhese locomotives of the histo
obvious in the irregular patternisif locomotives considera

future load for refits must be taken intto 

;rams. The 

over aeriol o! 15
should be replaced76 locomotives:ion. The 	

in each five year period.
rate of 30 locomotives 

rears, at an overall 

is givenreplacement programme
The desirable metre gauge 

gauge locomotives are required which alter 
below, b : new bi )ad 


this pattern (See Sub-section 8.6.3(3)
 

5 (Replacing ADE1)
1985-1990 

25 (Replacing DE1-2)
 

13 (Replacing DE1-2)
1990-1995 

17 (Replacing GMUI0)
 

21 (Replacing GMUIO)
1995-2000 
 El{U-6)9 (Commencing replacement 

are cascaded in at
 the new locomotivesIt is suqgested that 
out com

a rate of 6 a year and the older 
locomotives cascaded 


is accepted for
first new locomotiveafter themencing 18 months 

a potentially

This will also enable locomotives 

with 

service. 
 in service longer thus
 life than assumed to remain 
longer economic 


providing the additional locomotives that increasing traffic 
will
 

also permits 
over the next 3 five year plans. 

This method 
rcquire 


types to be kept in proportion, and also for 
the mix of locomotive 
 This proimplemented. 

a locomotive standardization policy 

to be 


cedure will also enable shunting 
type locomotives to be taken off
 

locomotives.
 
trips and replaced by transfer type 


revenue traffic 


b) Broad guage
 

broad 
None of the arguments for metre gauge apply to the 

AlU 20 classis to cover timeneediimediategauge, where the 	 With thre loco
they go through refits by 1990. 


as
locomotives 

at least one and probably two 

each year undergoing refitmotives 	 as aongoing situationThis Is an
will be unavailable.
at time's 
 also1990-95 and 

are required to undergo refit in 
similar number 

required but additional 	loco-

No replacements are
1995-2000. 


are needed.motives 
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(2) New locomotives 

are required tolocomotivesadditionalCIDA report states that ButThe metre gauge.and 30 for20 for broad gaugetimetable,achieve the 
unecolomlc perforuances.

is based on presentthis timetable 

Bha tiaparaghatis on the Kalukhaliservices1e of uneconromi cAn exampl 5A x 511 
IMF) locomotives working links 

line, This service requi e s 3 
daily locoway for an average72 kms eachto traveltakes 10 hours appears to 

on ly two rakes of coaching .tock. There 
motives, "yetuses and speeds. It is 

In the train schedulerequiredbe a rationalizat ion but there 
may limit maximum speeds,

that track conditionsappreciated Tb i s is only one example 
surpl us locomotive capacity.

appears to be 
is 

figures.pulling down performance
utilizationlocomotive 


a) Broad gauge
 

where low 

a need for replacement locomotives,
'fhe broad gauge, without 

and consequentlyfor rationalizationhas no cascade process 
must be considered. 

additional locomotive purchases 

and 1000
mixed traffic locomotives 

Tie existing fleet lacks 
in a poorover trackscapable ot working

150011t) locomotives 
of 9 such locomotives con-

A totalof maintenan-e.condition of main line locomotivesis the number
sidered necessary. This 

as justiuses the timetable
in the CIDA report, which

required The primarya 75Z availability.for the increase withfication 
relieve the shunting locois toof the 9 locomotivesfunction goods traffic.and to supplementfrom passenger duties 


b) Metre gauge
 

motives 

by a cascade system
is to cover replacements'Tlhe metre gauge thatbe noted howeverIt mustand withdrawals.of introduct ions 

will be essentially thefleet year 2000 the locomotiveby the forwill permi programmesbut the interval1985,same size as 
and other improve

train re-scheduling,
traffic rationalization, A largerbe implemented.

for raising productivity to 
ments 

be necessary.locomotive fleet may not 

(3) Locomotive requlrements 

is not as
locomotive requirementsfor BangladeshThe situation forpressureas there is tremendous 

the process described,simple as will add to the
of new locomotivesan influxtransportation,passenger designatedtraffic in place of their 

pressure to supplement passenger 
freight traffic.tile Mnre profitableof movingrequirements 

be able to brilng ip its main
Baiglade;h hi l,'ivs needrs time to 

existing locomotive 
to be Ile hand. ling tileapab of

tellance faclilitis larger fleet.en t s by a
iemaI urterrenCe requr

ad i n , to tfleet be fore 

spare parts
is tire prohibitive cost of 

A major factor to be faced 
in the CIDAwell documentedThis isby Customs Duties.accentuated 

3.3.3 and Appendix I. 
report Subsection 
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a) Replacement locomotives 

fully justified in replacing 	 the 
The Third Five Year Plan is 

tie metre gauge.
5 Shunting 	 Locomotives Class ADE-l of 

of the metre gauge locothe balanceThe question .umains on 
2 Classes with 

motives. It must be appreciated that the DE-I and 

35% of the metre gauge fleet and 
the CMU-10's together represent 


(CIDA report 20(5). [he CIDA report
 
will be life expined by 2000 

wi be withldrawn by 1990, but this 
that 5 locomotivesrecommends 

to a later 	period.

only defers the question of ruplacuments 


modifies the
 
The actual lmetre gauge replacement programme 


i, 8.0.3.3 to:
outlined proposal 

of 5 AD-I andmetre gauge (Replacement1985-1990 	 2' 

16 DEI-2)
 

of 22 DEl-2 and
30 metre gauge (Replacement1990-1995 

8 GMU-10) 

30 metre gauge (Replacement of 30 GMU-lO)

1995-2000 


are best replaced by 800HP
shunting locomotives ADE-l
The 

shunting locomotives from
to release 


shuttle and transfer links.
 
lOOGOP locomotives 

b) Additional locomotives
 

to relieve 
Th.! broad gauge locomotive fleet has a need 


shunting locomotives 
 from passenger duties. 

diesel locomotives per-
TIMs has economic advantage, 	 as when 

are not designed the maintenance 
tasks
 

form tasks 	for which they 

trafficThe 9 broad gauge mixedincreased.and requirements are 

are recommended.locomotives 

However the traffic projections show that there will be 

and significant numbers of
 significant increases in traffic, 


to be purchased to accomodate the traffic.
 
rolling gtock have 


This was discussed in Sub-Sections 
8.6.1 and 8.6.2.
 

(1) Freight traffic
 

a base for 	estimating

The 1983/84 Statistics are used as 


locomotive requirements.
future 


2.13 x 106 	per day
Tonne-kms hauled: 

freight trains: 60.6 per day
Number of 


Tonne kms per train: 
 35,150
 

Wagon tonne-kms/day: 	 130
 
73.5%
Locomotive 	availability: 


Table 8.0.0 shows target tonne-kms per day to increase 
effi

is also assumed that the number of wagons per train
 ciency it 

the tonne-kms per
 

cannot be increased, and Table 8.6.5 
gives 
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day of traf fic to he hiauled. 

of trains per 	 day 
Then in rable 8.6.23 the required numbers 

is calculated. 

pr day
Table 8.6.23 	 RequLred freight trains 

1995/96 2000/01
1983/84 1q85/86 1990/91 

216200190130130Target toni1e-k1e1s/day 	 1.6621.538 
Factor over 1983/84 1.00 1.00 1.46 

150 35,150 51 ,319 54,061 58,4196Tonne-kns/ t rai t 35, 6 	 6 6.75x102. 98x1 0) 4. 36x 1 
1('xIof, 2.O5x10 

Daily tonnile-kns 2. 	
115.680.658.158.360.6Train s/day 

I) passenger tral I ic 

Used, but ticket-less 
Likewise the 1983/84 stat istics Ire 

passenger
must be included, as the projected 

passengers ar total pas
for 1985 onwards in Table 8.(.7 for 

figures 
including ticket-less. sengers i.e., 

Ti cketed passeoger-kis : 17,215 x 103 per day 
daypass-kms: 4,703 x 103 per

ticket-less 
:21,918 x 103 per dayEstimated 

Total passenger-kiims 
357.6 per day

Number of passenger trains 
61,286per trainPassenger-kins 
182

Vehicle kms per day 
73.5%availabiiit,Locomotive 

per day to increase 
8.0. 1 1 shows target vehicle-kmsTable 

that in 1990 trains would 
It is also assumedefficiency. before running

1) and another IO% in 1995, 
be strengtLhed 	 by 


trains.
of 

8.6.24 the required numbers of trains per day is 
Thus Table at targettedand then the 

at 150% load factor,first 


load factors.
 
calculated 



number of passeune r trains 
Table 8.6.24 	 Required 

per day 

2000/01
1983/8. 1985/86 1990/91 1995/96 

20 250 282
182 187

Target vehicle-kiiis/day 
1.55113 1.21. 1.371.001983/84Factor over " 1O%Increase carriages 

1991) & 1995 1.00 1.23 1.33 1.64 1.86 
Pass-kms per train 61,286 63,125 81,510 100,509 113,992 

paily>' pass-kms 21. 92x106 23. 1x1O 6 27. 5x0 1 6 33.(x10 6 40.6x106 

day it 150%Trains per 

load factor 357.6 365.9 337.4 328.3 356.2 

1.25 1.6 0.95Passenger load factor 1.5 1.5 

1.0 0.83 0.67 0.63
Factor over 1983/84 1.0 

490.0 565.4357.6 365.9 406.5
Trains per day 

Source : Consultants. 

ill) Total trains 

run ignoring engineers and depart-
The total number of trains 

is obtained from Table 8.6.25.mental trains 

Table 8.6.25 Total trains per day 

1983/84 1985/8( 1990/91 1995/96 2000/01 

60.6 58.3 58.1 80.6 115.6 

Passenger trains 
357.6 
a18.2 

365.9 
424.2 

337.4 
395.5 

328.3 
408.9 

356.2 

471.8 

Field to reduce over crowding Nil. NIL 69.1 161.7 209.2 

418.2 424.2 464.6 570.6 681.0 

Source: Consultants 

in locomotive 
not include any improvement

Table 8.6.25 does 
by 220 loco

in 1983 418.2 trains were hauled
utilizations 

But utilization

1.90 trains per locomotive day.
motives or 


train speeds arising from improved 
can be raised by increased 

and communi cat ions profects.
track, signalling 

shows the numbers of 
in Table 8.6.26 which

This is included 
three conditir

locomotives required under 
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2000/01 

In servIce 
Table number jf locomotives8.6.26 Required 

per 	day. 

199~/91 1995/961983/84 1985/86 

Sub-Total traina7	 18.9.8
395.5424.2 

(Table 8.. 24) 
418.2 

Locomotives in us2 2-1) 20 
1.90) 1.90 

1.90 1.90 1.90 
Trains per loce 	 per day 

- 2 3 215 248 
per day (A)Required locos 

.) 2.19 2.19 
Loco utilization increased 
5% in 1990/1995/2000 2 2 2 I 

216 
per day (B)red - 198 196 


Required locos 	
0.95L.0
1.251.51.5

Load factor 
0.63o.670.831.0 1.01983/84 

- 464.6 570.6 
Relative to 

681.0 
trains (Table 8.6.24) -Total 

2.03 2.09 2.19 
U 1-

- - 232 273
Required locos per day (C) 	 311 

Source: Consultants. 

Total locomotive fleet
Table 8.6.27 

Fleet size

Cond 

211 215 221 230 250 270 310 
1.90 200

Required locos in daily 

service 340I 367360 l44223
293 299 I 

73.5A avail (1983/84) 259 272 286 313 
360 413293 307 333

253 267 280 287
(CII)A)75.0% avail 	 365271 294 318

224 235 247 253 259 
85.0% target 

Source: Consultants	 the
be procured for 	 requirements to 

tolocomotives 
line. 

Additional 
right of the heavy 

improved locomotivebut 	 novehicle peiformances,A. 	 Improved 

or overcrowding 
 relief.utilization 

locomotive performances, but no 
1. 	 Improved vehicle and 


relief to overcrow;ding.
 

locomotive
relief and improved vehicle and 

C. 	 Overcrowding 

performances.
 

daily service, Table 
are required in

These locomotives 
in the size of the 

the effect of availability
8.6.27 shows 	 in service currently,

There are 299 locomotivestotal fleet. Year Plan.in the Third Fiveto be purchasedwith 9 additional 
excess of 308 represents additional 

Hence any number in 
pro

curements. 
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(4) Conclusions 
summarizedfor locomotive requiremients are 

The various conditions 

in Figure 8.6. 1. 

This igure shows t hat with improved vehicle and locomotive per

locomotive fleet Is adequate, provided that 
formances5 the exisLit ing 

the 150'l load factor is accepted. 

ove rrowding, 
The fi gore clearly shows the implct of I- leavi ell 

.locoLot ives illrLeilses drlmt cl Iv 
the demand for 

that improved availahibliLy
The figure also shows the of fect has 

of the locomotive fleet. 
oln reducing the required size 

other than the 
are that no additionalI locomotives

The con cIlusions 
Third Five Year 1'lan. Future loco

9 recommended are required in the 
oil tie alchievement of performances are hasedmotive reqiuLremen' 

and the reduction of over
and the average Eleet availability,targets 

crowdi ng. 

(5) Natural gas fuel 

for fuel wasof Natural Gas 
A request for Information oil the use 

some years ago the matter (in
and Europe. Whilstexamined In Japan 

proposed but the technology did not exist. 
principle) was 

Natural Gas (LNG) and Com-
T.,) forms of Natural Gas, as Liquid 

the problems
(;as (CNG) were considered, however

pressed Natural in tanks 
were based on fuel storage, either 

at that timeencountered tender.of a steam locomotives or in the equivalenton tile locomotive, 
(Boiling Liquid Explosive Vapour) 

The p ro blens assoc iated w itlI BLEV 
fuel,. The haulage of LNG 

seemed to inhibit tile use of LNGias
leakage hear the depot 

cars is common, but a railway pLint
in rAIlway tank use.folr locomotivefor the volume necessirff
will be require (d 

is Uldeo r e;lminat ion in 
c aind currentlyets poCNG ha hott 

the gas are lowerof compresslng
Europe. tlowevcr wil1st the costs 

WTU thusmore volume perfuel occupiesand handling is easier, the 

giving a more lmiited range. 

used to he small shunting locomotives 
It is believed that there 

tie town gas70 years ago, using
working in gas works in the UK, 60 to 

in the works. The locomotivesto shunt wagonsproduced from coal, 
up the tanks was freqeent.range & toppinghad very limited 

on Bangladesha fueled locomotive
This wiould suggest that such 


limited aipplication.
Railways would hav only 

a 
for commercial application, other than sub-

However this fuel 
is being examined in Europe and whilst 

ill cars,stitute for petrol 
a fueled locomotive, in 

no requi romeots for such
there is current I y 

a major fleet modernizat ion is requi.red the results 
15 to 20 years when 

rai lway applications.
of the study may indicate suitable 
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A. Improved vehicle performance;, but 

utilization or overcrowlding relief. 

no improved locomotive 

B. Improved vehicle and locomotive performancts, but no 

relief to overcrowding. 

C. Overcrowding relief 

performances. 

and improved vehicle and locomotive 
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Fig 8.6.1 1 LOCOMOTIVE FLEET SIZE PERFORMANCE 
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8.6.4 	 Workshops and depots 

civil engineering and 
own workshops,

Each department has its 	 stock.for rolling
to the mechanical workshops

in addition 

is obtained


signalling 	
from the ClI)A report and JICA Study 

information "
 
by the consultants 


Much of the 
obervatiois 

supplemented 

workshop 

old and 
(I) Engineering 

exist in Saidpur, where
workshopsCivil Engineering and crossingsThe output of switch

is installed.eqipnentantiquated 	 athas been established 
50 a year. A modern shop

being about 	 metre gauge track
for manufacturingwhich has facilitiesChittagong, 


components.
 

a) Saidpur 

good status report. Work performed 
The CIDA report gives a 

ofof the fabricationshops consists
at the Saidpur civil 	 of up to 6 m long), repair 
small bridge sections (usually 

water tanks,and repair offabricationsections,bridge 	 push trolleys
of points and crossings, building

manufacture 
such as air compressors,small machinesand repairing 

other motorized equipment.
electric welders and 

been
shop the overhead crane has 

In the bridge fabrication 
is now handled manually.

for years and materialunserviceable 

in one of the shops and 
are manufacturedPoints and crossings 	 planerone 18' planer, one 10' 

for this operation there is 
production

Theand a rail bender. planers are very old and 
scope exists to 

of poor quality. Considerable
is low and includeand other improvementsthese workshopsmodernize 	 draftfor making templets,

modern machinesbetter lighting, and a secure
pipe sets, hand tools 

ing room equipment, 
and tools.small materialslock-up for 

b) Chit tagong 

shops at Chittagong have been 
The old railway engineering 

for the 
bridge fabrication facilities 

upgraded to provide 	
the CIDA reportHoweverprojects.

Metre gauge rehabilitation 

are deficiencies.
that there 

but redesign and 
notes 

building availabletwo adjacentThere are 	 betweena connectionareas, includingof shoprearrangement flow, is necessary to 
to aid materialthe two buildings 	 is aThereoporation.efficient productionprovide for an 

a yard crane,
handling equipment such as 

lack of material 
0tcr tools and equipment.cranesoverheadgantry cranes ;and 	 heavy duty

radi al drill, pallet truck, 
required include a 	 withand an airi compressor

truck, pneumatic toolsplatform 	 when replaceis availableA forklift
lines to working areas. 


ment parts a;re available.
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c) Comments 

railway system suggestSoutside the 
wil an injectionThe external applications 

of private
that these workshops can, 

make these work
capital and professional management,

venture 
A perlii ii i iL 

1hopsa iuccess .1l Vellture. Moderni w0l l. mlana ged 

lLt way shopto th, stb-COlltillexport potentialwould have a; wel. l asial tiolt sill-Ctlltllolltwould have export pote t to 


South East Asia.
 

hallmperlng tile 
s1;hops lack Lraiined skills which is 

The CGiLLg,ong 
on the metre gaUgYCe. The fact that the 

bridge progrmmillllecurrent 
railway pr-;sess tra inetd capability in steel strLctora iabri-

L 
provides marketing opportunities to supply the Rill),

cation 
withi faricatedcontractors 

of steel sleepers,civil and international 
and potential

The refturbishingsteelwork. with exportactivitiesaIl so provide comllnercia.maniiactore 

potent i al.
 

has con
iat ion wiLh private venture capital

ComlleL-C coaind a technical 
to market successfully

siderable opportunity Railthe private sector and the 
cooperation agreement between 

of tile products is an 
with export potentialways, togetiher 


attractive opportunity.
 

Signa lIi iig workshop(2) 

of long standing in Chittagong but 
sivioal workshopThete is a task of thefor the maintenanceand inadequatethe equlpmenlt ils old 

mechanical systems. 

and equiping
have all itLell for constructing

The buhdicl iirilmi al; 


Ii -' workshop•
a oesL zone it 

for a modern extension and 
st roiig request'Tue iiiPireopt i iles a 

This facilitythis is endorsed.andand training facilitieseqouipmeiit be 
part of 0i general training school, but should 

should not le skillsnecessary
Learning and training, of the 

solely for "hands on'" 


to illa tiltll 
 1 eitli Jl)lubt . 

becoming moredisciplines arecomniicationTh,' signalling and 
requirements.electronic engineeringandin both electricaladvanced of the skills 

out of the sp11re of experience
This . rapidly m0ving 


of tie staff.
 

for privateopportunity
This type of facility presents ;I good 

ato lllallnag'e Aid operateoork.ihollSi liVOs ill til eveiiture capit 'l t.o depot.and aliintenanceelecltroilichigh stan(dard r-li ,Aid rei 
& repair contracts 

to obtain maintenanceOportlliticsCommercial of 
y i" /i't .i iicre se tile attractiveness; ,ill 

with on-ilw 
(C rt aill sAfeU lirds oii railway uquipentl t priorities
 

the investilIL-1Lt. 

CCS si,'.y
would Of corllT ' ho le 

(3) Locomoti ve depot!; 

out at
aLnd minor repairs are carried 

L.ucoMLiotve inspections arethere are 23,
Most of thest, depots, of which 

locomotive depots. 
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and d.irtyinadequatelocomotive inspection with 
designed for steam 	

shed maintenance.for diesel locomotive12 depots arefacilities. 


to the smooth opeitionIs esse tialof locomotivesThe turnround 
carry out proven t tative Maintelance 

of the t inte table and the ability to 
ind good con

a key factor in aicliev in tLtiiS, 
at the correct t[me is 

are essential for maintainLng stadirds. 
ditions 

is upgraded 
CII)A reports Suggests that CI'(Y running Alied 

The of North American
 
under CIlIA funding to provide a nodeI 
 to other depots 

outlets,up, additional electrical 
Tiis Means, paint, clean

standards. 
 wctidotIe spares.sited maintethoassured r-tinningir, steam and 

shed is:
.aintenance performed on 
The locomot ve 


l)ailv inspectionA 
Fortnightly inspection

Schedule 
Schedu le B 

30-day inspect ion
Schedule C 

90-day inspection
Schedule 1) 

180-day inspection
Schedu I E 

are carried out to 
these scheduled inspecti011s

it is essential that 

higher standards of the 

improve locototive performance to attain the 


requirements.availabilityincreased traffic and 


as it would
merithas considerable
The CIDIA recommendation 

training programme.the CIDA financed 
provide a practical outlet for 	

whichto it the older (N Units 
shed has allocatedtite 

and also the locomotives working outin addition of 	 CPGY shed 
are due for refit 


dedicated (by agreement under the most 
recent
 

are also suppsed to be 

the goods traffic assignments.

ADB railway loan) to 

(4) 	Mechanical wo rkshops 

the facil
largest weakness of the whole system are 


Perhap; the 	 the fleet ofto maintain 
to the Mechanical Engineer

ities available 
rolling stock.
 

that is requiredthe equipment1983 RI)PP report lists
The October 

and Saidpur Workshops.Pahartalito improve the output of 

Saidpur Workshop (for a
 
The locomotive inspection workshops 
are 
 loco(for both MG and PG 

locomotive 
- ), Parbatipur Workshop

few steam 	 and Palmrtali Workshop
(for MG locomotives),l)haka Workshopmotives), 

(for MG locomotives). 

workshop facilities and 
to providebeent upgradedIshuridi sited has 	 MIW, Hitachi and 

locomotives (Bombardier,
all Aico enginen broad gauge 	

The CIDArtnn i sited.the new upgradedhe t r:itorredAlco), will 	 should be transto ParhIvtipur
financed equipent ordered 

for equipment such as for delivery 
a requiretent

ferred to I shurdi. There will be 
from Parlatilur.be transferredthat cannotheavy lift machincry 
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to sch.edules.
have to provide facilities for 

The workshop 	 facilities 

Schedule F I-year repair cycle 

Schedule G 2-year repair cycle 

handle the locomotive fleet require-
The workshops must be able to 

has a current fleet 
cycles. The broad gauge 

ments for scheduled repair 
the Third Five year plan
and nine to purchased in 

of 76 locomotives 
locomotives.
making a total of 85 

to repair eachtile capability
The broad gauge workshops must lave 	

G.
F and 42 undergoing Schedule 

year 43 locomotives undergoing Schedule 
and 2000. Should

month, between 1990 
is 7 locomotives eachThis 

locomotives be required every 12 loco
traffic increase and additional 	 per month.by one locomotive

the workshop 	 requirement
motives increase 

222 locomotiveswill comprise
The metre gauge locomotive stock 	

as trafmay be increasedThis number213 in 1990.1985-90 falling to 
improvements.beyond rationalizationfic develops 

gauge workshops have 
that each month the three metre 

'This means F and Schedule G 
locomotives undergoing Schedule 

a minimum of 	 1.8.5 loconeed for additionaltheThis no1mber increases as
maintenance. 

motives increase.
 

a) Backshop 

for locomotiveat Parbatipur
The backshop 	 under construction ifcycies is essentialwaintenancerefits and heavyhalf-life 

new stock by 	carrying out
 demands for

the railwa, reduces tie 


own work force. This facility will prevent the
 
work with its by the re

of expensive 	 store items 
premature replacement 


and fine tuning 
of the locomotive equipment. 
conditioning 

The work to be carried out is 

Schedule 1H 	 4-year repair cycle 

8-year repair cycleSchedule I 


Schedule J 16-year repair cycle (Half life refit)
 

the locomotiveare severethis backshop as 
The demands on 

in dire need 	of major refits.

fleet is 


tile annual requirements
Table 8.6.28 	gives 


J)
 
Table 5i.(e.28 Schedule ha] 
 -ife refits (Schedule 


AverageTotal per annumBW MG 

26 4491985 - 199t) 18 	
7211 351990 - 1995 14 

3 191995 - 2000 20 73 

8-1.48 

http:5i.(e.28


1 and I which requiresschedulesThis is in addition to the 
fleet to work throughtotal locomotiveone quarter of the 


the backshop each year.
 

he opened
is that an additional. backshop in 

rhe indication 
and this should be made available for private

the East zone 
with authority toand managementcapital involvement 

overhaul commercially
venture 
undertake large diesel engine to 

facilities.support the railway 

isafford the time thatEast zoneIt is doubtful if the can 
River. 

lost in transferring equipment across the Jamuna 

b) Summary 

for adequate
fleet has exceeded the capacity

The locomotive 
the TFYP will reduce theinThe program-,maintenance, tile major increase 

neglect of maintenio-e. However
unavoidable 

Chat the locomotive fleet will 
in traffic predicted indicates 

year plan.of to. Fifth fiveb Lthe endbe extended 

fleet must be phased in with
locomotiveThis expansion of tile 

facilities.additional backshop
expansion of workshop. and 

and wagon depots(5) Carriage 

the major stabling locations 
for rolling stock, and
 

These are 
 stock without 
must be capable of carrying out running repairs to 

at 
the vehicles from service. Tile carriage depots 

withdrawing to be upgraded, as 
Khulna and Mymensingh need 

Chittagong, Parbatipur, 
will assist in maintainingThese depotsin RDPP report.described and instock clean 

an image of railway service by keeping rolling 
on bothlocationsthe goods depots at 10 busy

order likewiseworking in goodthe vehicles 
gauges are required to maintain 

Broad and metre 
as minor rep, 2rs

their availabilityThis will increaserunning order. 
sent workshops.to be to 

can be carried out without having 

a) Carriages 

the MZ section and eight in the BG 
Eighteen stations in 

and Wagon depots.with Carriagesection are equipped 

and BG carriages)
Saidpur Workshop (for both MG 

Tile workshops 
are in charge of

(for 1MG carriages)
and Pahartali Workshop 

inspecting carriages.
 

Saidpur Workshop assembles carriages by importing tile 

etc. Pahartali Workshop
bogie, electrical parts,underframe, nowbut no longer does so, and is 

w;is assembling carriages 


responsible for maintenance.
 

(with cyclesand periodic inspections
Routine inspections 

at the Carriages & Wagons
year) are conductedunder one having greaterinspections

Depots (C & W Depots). Periodic 
at the workshops.are conductedthan a one-year cycle 

are:schedulesand maintenanceThe inspection 
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Daily inspection 

B Quarterly inspection 
Schedule A 
Schedule 

the mahi: 1fance cycle is:
At the workshops 


POll
LE 

(Lift and enamel) (Periodical overhaul) 

6 years
18 months

Steel carriage 
 6 years2 years
Other coaching Steel 

vehicles 

but mainvehicle requirementsshows the newFigure 8.6.10 
fleet including
the whole
be performcd on 
tenance has to 


The whole vehicle stock is shown 
vehicles.departmental 

in Table 8.6.29.
 

("ideal" solution)fleetof vehicleTable 8.6.29 	 Size 

368 1,5601421,0501985 1,894
442 120 370
962
1985-90 
 2,448
125 380

860 1,083
1990-95 
 400 2,/49
638 1,575 136 


1995-2000 

Consultants
Source: 
 1983/84 stock
 
Other coaching vehicles assumed.
OCV: 

levels maintained 

Carriage workshop requirements
Table 8.6.30 


(per year)
 

P.o.H.L.E. 

Year Carrs. OCV Carrs. OCV 

1985-90 	 1,010 184 254 61
 

1,386 190 45 63
 
1990-95 	 66
392
200
1,574
1995-2000 


Source: 
 Consultants
 

the need for adequate maintenance capa-

This is evidence of 


city.
 

b) Wagons
 

of the maintenance 
The depots and the workshops in charge of 

those tor carriages.the same aswagons are 

gouds wagons but no longer
was assemblingPahartali Workshop 

does so.
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(with cyclesand periodic inspections
Routine inspections 

at the 	depots. Periodic 
one year) are conductedunder conducted more than a one-year clcle are 

inspections having 
The inspection and maintenance cycle is: 

at the 	workshops. 

at the 	depot: 

Daily inspection
 
inspection (Repacking)
6-month 

at the 	 workshop: 

for periodic inspections.The schedules are 

Nonstandard wagon 	 2 years
 
3 years
Standard wagon 

and the numbers of 
gave the wagon requirements,Table 8.6.8 

to pass through the 	workshops are large. 
wagons 	 that have 

on anare estimated
The workshop requirements for repairs 


on the 3 year inspection
basedannual 	basis 

5,829 p.a.
1985-90 

7,730 p.a.
 

1995-2000 11,081 p.a.
 
1990-95 


c) Summary
 

The major refit and renovation of rolling stock is also neces

carried out at the
 
Whilst 	most necessary repairs are 
sary. 


least one major refit
 
workshop inspection 	there will occur 

at 

to the 	 locomotive refit, 

during 	tile vehicle's life similar 
then facilities15 year intervalsoccur at
assuming this to 


are required for 126 carriage vehicles in 1985-90 
rising to 197
 

for 20 	year intervals of 
in the 	year 2000. Similar facilities 

will need 831 wagons in 1985-90 and 1656 in the year 
wagons 
2000.
 

d) Observations
 

is a distinct possibility that the 
work load assigned to
 

There 

the capacity of the
 

the workshops, in all departments, 
exceeds 

not only in terms of the work, 
workshop to perform. This is 


size of the
 
i.e. back log and normal maintenance, 

but in the 


fleet, 	signal systems or engineering 
works owned or performed
 

The amount of increase in output needed for
 
by the 	railway. 
 to 20%
 
normal scheduled maintenance has 

been assessed at 15 


least 10% for coaches, and a very large
 
for loccmotives, at 


increase in wagons.
 

made In BRPA for 	 increasing the labour 
A good 	 case has been 

an active training scheme. The 
force in the workshops through 

list of vacancies is very long, including engineers, and pre

of wmrkshop resources. 
vents the full deployment 
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and 	 elu .meltworkshop machinery
it must be recognized that 

and 	 signalling
in the civil engineering

is also needed is alsolack of capabilitybacklog and
workshops where the 

and 	workshopsis overage80% 	of the equipmentpresent. 
at best at about 65% efficiency.

operate 

stimulated by 
The 	 output through the workshops mlst be 

superrun 	 by senior staff and
classesa) 	 Self-improvement 


annuated 
 staif. 

progranlme.abusel-leradiCatioll
the 	 fraud wa ste and 

b) 	 Implement 

parts inventory 
c) implement tighter control 

for timely procurement. 

over spare 

avail
d) Reduce customs tariff on spare parts to 

ability of material. 

increase 

holdingmulti-stockto eliminatevehiclese) 	 Standardize to international
of technical specifications

by preparation 
standards to which all procurements 

and grants must con

form.
 

and 	 review process to ensure that 
f) 	 Institute a pianning 

for 	the maintenance
 
adequate maintenance facilities 

exist 

assets.


rolling stock and workshop
and 	overhaul of 


Carriage and wagon manufacturing 
plant (Parbatipur)
 

(6) 

conthe 	need for theestablished

The JICA study has shown and 	 iscalculation 
and 	 size of the plant. The carriage output 

struction 
study has indicated.

higher than this 

than the plant capacity
need is greater

For wagon production the 	 ofthe 	 first 8 years
(in 	 4-wheel units) in 

some 16,880 wagonsrequiring 
production.
 

and 	 it is upon achievement,highly dependant
The 	 wagon figures are determined. wagon capacity should be 

on the wagon maintenance that the 

form of technical co
under somebe establishedThe plant must 	 The size of the 

the private capital market. 
operation agreement with 

the sub-continent and South 
and aiso in

market in Bangladeshpotential 	 and organization
for 	 export earnngs reqWLres malagement

East Asia 	 the high outputsmaintainto attain and 
of tle highest competence 

required.
 

the 	 ownership could well 
the operationof the nature ofBecause 	 company promoted toventureS0111oemlt i-natioual joint

devolve production.upon 
railway car riage and wagon

and operate 

the plant should 
develop 

new 	 roll in, stock 
same time as producingAt the 	 carriage and wagons,

rebuildiug of 

also undertake the maintenance and 


of the railways are in
facilitiesZoune. Hlaiutertanceof the West 	 and wagon workshops.on the carriage

for 	 the demands placedadequate 
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8.6.5 Ferries
 

(1) lntro uction 

under its mechanical41 vesselsBangladesh Railways lhad marine 


department at the end of 1983/8'.
 

5 7
The fleet consi,-sts of 3 passenger steamers, tugs, wagon 

other barges and 
ferry-barges, 8 flats, one motor boat and 18 

rehabilitasteamers sanctioned under the 
pontoons. Of 3 passenger 

)ne Vessel, the M.V. SIIEER-E-BAN;LA was procured from 
tion programne, and Tistamuklibetween Bahadurabadin serviceWest Germany and p laced 

procu,rded from BelgiumSU|IRAWARY"Ghat in 1976h, another vessel ".V. 
Chiat and is 

was p laced in service between lo.gonnathganj and Sirajganj 

vessel "M.V. SONARGAON"


for repair. The third passengerlaid up service in May,
Shipyard Ltd. was placed in 

procured from M,/s. Khulna 
1983.
 

;hatBliadurabad Ghat/Tistamuklia(2) Ferry service, 

provides the 
This railway ferry service over t'-, Jamuna River 

transport of the goods to Nepal and 
East-West connection and for the 

tons were handled
About 1280 wagons with 17,50

Bhutan via India. 
38,000 tons in 1984. At present,

1983 and about 2,130 wagons within has 13 rails which 
3 barges are operating this service. Each barge 

cieEach does 
wagons, capacity being 600 tons. barge

load 39 itscan 
daily carrying c.ipacity being 3,600 tons.

the fleetround trip a day, 

(including waiting)
The average single voyage time is 8 hours 

4 hours. Present capacity could be
takeswhilst loading/unloading 

ramps. At present, 1 new 
60% with additional loadingincreased about 

tug boat. The power of presentone 1,070 kmbarge is on order and 

tug boats is as follows: 

2 x 1,970 KW
 
2 x 750 KW
 
I x 70) KW
 

that beingsmall barge is 
The 700 KW is presently used for a 

a of at least 1,000and consequently tug
replaced by a large barge, 

KW will be needed. 

of tugs and barges resulting
The BIWTC has an unbalanced fleet 

to an arrangeand it may be possible to come 
from transport changes, 

better use the assets. 
over asseLs nlld operations toment 

of the are temporaryriver only
The gliat I iLS on both sides 

on the river conditions which increases the 
dependhig entirely 

The users survey indicated excessive 
of traffic movements.hazards river conditions 

waiting thes for crossings, which may indicate 

rather than operat ions. 
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(3) 	 Jagon athgani ghat/.i.rajg" ghat
 

rail barges. Goods are
 
a longer ferry service without

This is 	 from metre to
there is a change of gauge

transported, however as 	 which 
broad gauge & vice versa all goods 

have to be handled twice, 


costs and reduces security. Predominately passenger oriented.
 
increases 

Ferryboa tanpottion
Table 8.6.31 


" Tistamukh Ghat
Banhadurabad. Ghat 
Freight

Passenger 


passenger round-trips~ tonnes 

round trips 	 2 1530
 

Actual record: 4836

3 


5058
Capacity. 


1982 Jagannathganj Ghat
 
Iv Sirajganj Ghat
 

Passenger 
passengers1
 

1494
 
round trips 


2 


1. The capacity of the passenger ferryboat 
is calculated in
 

Notes: 

terms of the 843 passenger-capacity of 

the Sonargaon-type
 

*' ferryboats presently used.
 

The number of goods ferryboat 
trips is not stipulated in the
 

2. 

Working Time Table.
 

Source: JICA Study
 

8.6.6 	 Structures and depots
 

the railway are the fixed
 
the railway infrastructure of 
, Part of 


offices and stations.
assets such as 


This subject is not discussed 
in this report as a separate subject
 

and where relevant is addressed 
under other 	sub-headings.
 

The railway has plans to rebuild certain stations, and 
to build
 

hospitals offices and accommodation, 
particularly in the West Zone, 

but
 

an intermodal transport
 
this matter is outside the immediate scope of 


study.
 

The ADB has financed the improvement 
of locomotive depots and
 

an 
important contribution to improving maintenance
 
facilities which is 


standards.
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8.7 Operational Issues 
been to raise produxc

of this Chapter has
The under~lyinlg theme 

tivity in the railway seetor and to increase the safety of trains.
 

The thrust of the issues are brought 
out in this section.
 

" .. .
:" 

-
8 :. Management: 


(l) Summary 

Much new equipment was being invested 
into the system, but this
 

In fact there was a
 
has not brought any reduction to the problems. 


In comparison with other Railsituation of diminishing retdrns. 

a surfeit of equipment, and yet 

the quality of
 
way systems there is 


.
service is in 


This raised the o of the correctness of the
 

type of service offered by the Railways. 
The pattern of traffic has
 

* life
 
been changing, the population gro.,ing 

rapidly, the pattefl of 


changing, but the railway does not 
seEm to change to meet the new
 

demands placed on it. For Lhe Banglachsh 
Railways, the railway pattern
 

is becoming a long haul freight 
with liavy local passenger traffic.
 

are
 
But the pattern of rail service does 

not indicate that changes 


* being made.
 

Railway statistics are becominF,unreliable, 
what was accurate to
 

This places doubt
 
4/10 of 1% in 1969/70 had become 

ov,,r 3% in 1983. 


the statLstics.
 on the judgements based on 


Railway finances make no allow!ances 
for dupreciation in the
 

Costs when compared with fares andrates 
could only be esti

accounts. Large amounts
 
mated from published data which 

was of uncertain value. 

to 


of foreign exchange have been put into 
the railway, but there seems 


the country of the invest-

be no way of evaluating the economic 

value to 


men t.
 

The costing analysis and the modal 
split indicate that the railway
 

traffic conditions are going to 
change dramatically. Further the
 

programmes under way to improve 
communications, speed-up trains 

and
 

going to attract more business 
to the railway.
 

improve reliability are 


The existing methods of operation, 
timetabling and services will
 

that have to be made.
 
be unable to cope with the necessary 

changes 


trusted and traditional operational 
procedures will have
 

The old 


be replaced by new approaches, 
technologies and management philo

to 
can occur in the way most suitable to
 

Before these changes
sophies. 

the staff of Bangladesh Railways 

it is essential that the future
 

requirements of the railway operations 
are defined.
 

Management must investigate and 
determine improved methods of
 

leakage at every station in
 
selling tickets and preventing 

revenue 


the, system.
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i o I il ing LL....kand 
nt-
hd icated the reuireli

flis study las 

that the failit ios for maintenancie lust ho adequate for
emphasized Imp rove1or iupIellmontingProcediure;

the very large Inc rease in work. moaning if tile way thethese will have no 
ments have been made. lIt 
railway ib ee doe s lotchange to ti -equirmllnt i of the new situation. 

(2) Recollillel dat i oi 

a ma;jor laallagelent CoIthatit is recoiulloeldedFor these r'olls 
five broad objctives.to achievestudy be undertakenSultancy 


to be provided by
 
typ of railway service 

determine tile
a) To and implement collercialto prepare
Bangladsh Railways and 


market oriented policies.
and 
manage

of financial procedures and 
To conduct a thorough review

b) 
inc lude tariff proposals,Tose rvice ..format ionment in 

levels of subsidy, deter
to recommendprof itabili ty,determine 

financing requirements.
mine cash I lows, and 

aId redoef ining tile on adapting
c) To make recommulidat iolS set outrequ i releItsto match the nowstructnlrcorganizat ton 

in 1 and 2. 

operating 
pe ratLog speciail tS to rev lew all 

'o prov ide rail way tiled) 
ltldto rocollullelld nlew praCtices within 

practices an11d ruS in 3.outlinedstructurend manawgemeltorgan izat ioia i 

fur Manaei1nellt
colmputO ri;.lttiol o1 d;atl 

e) 'TO reiinstltL tie 
of tIie 

i ceS inld to monitor the per '-orilince 

Itformat iaoil Su tile perto progless to 
railway for a period of three years 

period
ind ice s of 19691-70. D)uring tile monitor 

formance 
Rai I,,wao officers, will g raduall Iy replace tile Con

tie si gnated 

,t fil i l 1-1(.te as n 
 duties.

silltaills 

onal support 
11ot thiV c the in stitntiIL' ;I

Tilese 01'ct ; r,c letween tH Raiilway I)vision and 
t ,, 29 .Jne 195 mootingproposed in 

full spectrum
A t llltipproacll oVer the 

o~i sal mission.the AI)B Pro- e r e d to be i_,cessary to propose
is conSidraiw,,':v ,Arlctilreof tile fre igilt traffic. 

requili remelit s of p".. en.ger and 
1et ing tilemethods of 


the Railway Planning

take place under 

'This cousulty must from the 
of fi ce rs from that department will take over 

Depa rtment , and 
to lmlaii l,lill tile Sstll.Consultaltis 

2 t'-1, 
Se ct i )l .i ,; Ihwil .1ternIyes for management decisions. Rolling 

8.7.2 HR_I 119-g 

than bystatisticsby performance
Ls 10more influencedreqli r-2Iiloluitstock 

traffic demand.
 

on traffic demand

see" situatiolltirif fic a "wait. and

For freCight p rocured or 
illorder w ith only special use wagons to be 

growth Will be to be able 
improVe w:igoin statistics 

. 1 liowover llnagelliellL must colivertted 
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r.co1.m ed ILLo.ns.isby the modal spli t ,a;inaYs an 
traff ic indica tedto gain the 

decsi lOnl fur managemeilntt are entirely focused 
passeger tL-Affic 

at the end of the 
ElAimin ation of over-crowditg 

upon over-crowdiuw- carriages777 additionalthie purchase utplan reqUirCeFifth Five ye'ar 
(dependinig upon alhieved availability) 

and 114 locomotive
and between 57 decisionfleet. The 
mainteince or size.

this additionallacili itCS
and the factor in dCtermii lli, fleet 
i, the cuci 
on the rate of reduction inI1actorAll essential
of. Carri a e is 

Again improveL utililAtiot 

reluced feet :ilo . 

Car r i age and wagonow tlpol the 
relilui rements can oul Iy fol 

Locomlltivet to be run.
tIe nL1uiibers of trains

uS deLermllilielIh-SO deeLiidecisions. Table 8.0.25. The
Ii-ure 8.6.11 and 

This is clearll brought out ill 
612 loconotives
 

for wagons and carriages requires 
"Do Nothilng" scenario 


oil 1983 pemrformance.
in 2,000 based 

and depots8. 7 . 3 Workshops 

amount of blame 
As suggested in the previous sections an inordinate 


failures to maintain the
 
for service shortcominlgs has been placed 

on 


rolling stock.
 

argument there has 
is considerable strength to this 

Whilst there 
capable of maintaining

that the facilities are 
to prove
attempt
been no considerably

rolling stock j.,,,ned. Achieved outputs are 

the fleet of size.do not reflect fleet 
but the targets themselves

below targets, 

invest in additional stock,been toaThe soluLion to shortage has 
the numbers of

without reducing
to crL.ate a larger fleet 

which has been a regularnumber ma intLained on 
fl eL to a ilanageil1ein theVehicle s is that theol now stoclcthe 0iy advantage

FCIwiti letd h)is1S. Thus 
six moilths might be 

to le pe rformed in the fir st 
voltumie of repair work 

after introclactolol tile first
yeLalS


less than for older vehicles, and by 2 


is required 
 for coaching stock. 
lifting and eilameIllln ing shops 

of orderinto a semibalancethe workshopSrespect to putIn this a iecIhalical workshop
tivi Lv the proposal to have 

and to rii';nc prod 
u c

The terms of referene. must 
aid badly needed.taint is corre'ctConsili and ige, and recoinall conditionbasedflLet ritioulali Zationinclude of serviceable parts.

and canibalizationnq wagonsfor eondumhimenldtion 
on tile capa

make recoimendations 
In odd iion l iet, 0ultLncv Must 

depotsi to main
i lc of ii ilniito ulance faciliti es, backshops ald 


city cia 

tcl' Il'et At reasolillie 
 standiuaidsItain the rollie ,, 

study is needed,in the ,IICAplat advocated'ir,in d t. ;onThe t traffic level 
cap i itv does not lppeir to be corrct for tile 

however, the plant is 
ulder this study. A reduced carriage product ion 

Wagodeteriniued for huheavybe a g-ater leed 
thrcn mid appear to 1 Liudicated but some -at ol izat ton 

cO ll. uc lLonAnd 
h i ai l',tltln llce l'athol-imiil , S liuld hle considered. 

c t i u OqUli reMe lts 
n alld r'e-huil ii 

boL'.et'cuil pr d u 

of fle et size and
in the conteXtiust lie madedecisiousManigelelts 
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; 	 tieCD eport..
feeraor'CPGY depot iin 

depots: as~bolsugges ted 
J"
itie in heir 

,7s .4 ignalling and coounicatLons I8 
operational performance of; -;

used for poor
iThis is tile second reason 	

and"main-: Y '":" 
Section 8,5. "Improved 	 ' y:
wi ll
tierailway,an'd" Ilsdiscussed in 


The maintenance ol equip
ment 


t).ain d communications are essential. 	 .... ... 
" v4', training facilities are in ." 

• 

ob unlsialewrsosad
rean d o ., . o . o' '4.,,.. existence. 

anagements decisins must be 
orlelited to reduced,
 

J i

organization,as more sophistication 

and reliabili'ty are incorporated.
 
into the system. 


The increase inl sophisti-
omnent
 
the need for acss are pant up


ralway operations.maintenance and easy access 
to spare parts. 


cation nincreases whole areas of 
canpalysedfailure 

that staff
 

in-this discpline, and is 
a challenge to management to ensure 


of theiright calibre join 
the department.
 

c
8.7.5 	Track work 
cause for slow speeds and 

hence late running,
 
eobvious
This is an 


but the working timetable 
makes allowances to running 

times and for the
 

The slow speeds do however 
pr
 

The precedent of 	the Chittagong-Dhaka
speed restrictions. 

complaints of service quality. 


th o enhance 

must continuethrough all 
main line sections ofthuniwof

main-line improvement works 
haosset a required standard 

and this work
 

and safety, i
 
S ogazproductivity 

to be, a problem of both 
Ballasting remains, and will 

continus 
of supply must be examined 

supply and delivery. Alternative sources 

v:' 


ws
discussed in Section 8.5.
 and developed, 


use of concrete sleepers at this
 
Thsreuot does 	not recommend 

the 


...
decisionshat st
 
tim frBngladesh Railways as 

explained 
nsofthri aytehac


aagmet.. nt rlto ns 

renivat halve t m a 


in train speed necessary 
to raise loco

trackwork upgrading and lin sectino 

achieving the 5% 	increment
ontine thognaltain
must 

it nd afety.ctorwi
proaduc 


S motive utilization and train 
turnround.
 

Containers8.7.6 

The Railways should capitalize 

on their current advantage ofbeing
 

stem capable of handling containers 
to inland destinations.
 

ansort is under 	investig
b th on ie Ity.T p r 

The lin ofsev qua r 

ri of tha oboth sed.eesaytorie.oo
%irmnt n inuetoperatorsacivigtethe World Bank, and th
gation by
provide considerable commercial 

alternatives to clients, which 
will be
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tranhai; Lile i I ty 1. 
to the railway's diis idvIlntage . The railway 

e
pi omot tlhe potential f e'stabl isling an 

port containers and slould taI,'neSrs.L LOtof lfd ultl" tc 
ln and POt itliiL Il Or A1CIOILll' ie 

V x.,pensive
i t. MI)i lii lwaO s e.llimot list ii 

sp iLii' ithe re is 1 
'l1'. rii_, i ShIould take 

few c .iL i erIS. . II I ati veifiCd equ 1 ,iLent for wagon
tL i lli til .K. TI I I o. i C 

1 pL1r-I1t '" dtU\ uIh 10iL1note of C " r o IIIIIc owe red 
p IeL , W II IYd 

f L.ri 1 !0WI S1.i 1.1o n', seI 1pI
c1pl e 

t' oliti 110 r depots Or WaySide
I c ;Iiall Ile USLd i. 

Co t hL;ind , , ".,Ir hIiiler n r . iLs an hour e ithe r 
I 1Ite ol I - 1 

jois LO ofl I -ILI,e 'ont ai x; it 
stat T'IeC VlLUe Ol 

t o i Lse I I , Or Oil to tLe prOil . 
roild cliissi s , onon to and avoIdsI ontie1L'r trainI 

i.; thilt it travels wi Li tIL,
thLs eqIiipmeiit . OtIe use ot coitlainers1 
tile s1)0C li ZVLI fi xed CwIll peltIiii5oeul 

oil covered
 
tLion SVSL2 
 ill lice 01 LIt id I i 

nrtt-i nl tratisportLitas IInI v trees theimied iaethe Cot1Li i1 L!rSI--load l' 0f 


reveU t rafIic. The contaliners

vans. 1he o in xcan be sma II, the 3 
chass s [or 

sys tCm are Casi.ly used for 
is boxes of Ilapan' s Lranspor tat ion

3 m x 2 .5 

ra1i IAnd rold LrIlS Ir.
 

and full respecthau led
i I so a change in commod iL V are(Cnuailie r s other

competed [or as vigorously as any 
to this muIst he ma rketed and for 

are handled by shipping agents 
Inter mtjon-it. containerscomlliol it y . have to competerailway's will 

the Steamer I. nes colive ting' them. The 

to get the tral tic. 

Dhaka is a unique advantage to 
Railwv land in centralThe use of 

rail from Chittagong.suitable forthe container depot, 


.xp LO it --his advantage.
 
establ isi 
ManlageulII- must 

8.7.7 Privati z;Lt i1 

has been in main
theo railway organizationof 

manufactured 
The largest weakniess 

components.
and the ready supp y oftrenance 

private capital into palrticull;ir Ire;as 
The introdoct ion Of provideof professional management to 

of railway activiticst, and the use 
the railways

is not a new concept. Hfowever 
neces sarv producLivitythe of in

and the remoival of ancillary areas 
function is t iosport ation 

of improved perfor
to the probabi. i ties 

pe rl oruAnce will addadequate 
Mlince. 

.u i ible for privatisa-
Lit ion aoLti ties

ohv i Otisu --i-raiuslolTile 

t oll ;Ire in:
 

and lIocomllotives1; or ,e li, , 
- W rksi ,, , ' Yo1 

l c iII c L u1'
- I i" lllcli L 
 Wa V- I. 1)p ( 1l t L 

il."I I lILi t wI-) r hiS 
(o IlIlIII i : , t ;L 


il , t OC
N 111' a. CLt I e ' I'-

- Ste I%,,,rk Ii ri) ,ii L o 

- B,Iil-is t S1ip 

the
rI ght type of companies and capital 

III orderl to Lttlract the 
outside exclusive 

to SIncti.Oll activities
ie preparedrai ,ray mo5t 
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of Bangladesh Rail-
Subject to safeguards 

Bangladesh Railway business. 


way interests and a reliable 
payment system the introduction 

of private
 

offer the railways and the people in Bangladesh 
who
 

ventures has much to 


would gain economically.
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9.1 

AND ROAD TRANSPORT9 ROADCHAPTER 

Road and Road Transport Institutional Organisation 

is 
Roads and 

of Communication
Road Transport Division, Ministry 

of all arterialand maintenancefor overall constructionresponsible 
it suppl ements t ransportat ion 

national higiways. Besides, 
Theroads and 


and most of the district headquarters.
to big citiesservices 

above stated functions
involve with the 
Division does not directly 
 (I) Roads

it.; three functionaries Viz. 
rather it delineates policies to 

(BRTC)Road Transport CorporaLion(i1) Bangladeshand Highway Department 
of Road 'ransliort Mailmtenance o r necessary action. 

and (iii) Directorate 

Hlilgwaflepartment9.1.1 Roa'; and 

for traffic movement 
ex SL isng roads fit 

The l)epartment upkeeps the 
and upgradaup improvement

f i nanc in L year the Department takes
In each 

on the basis of its resource allo
tion works of various existing roads 

culverts
of new roads including the bridges and 

catio-s. Ccnstruction 
lie with it. Conservices also 

done by RII). Ilmpr( ement of furryis RIBD till thevested witht 'mporarily been 
struction of feeder roads has 

and fac.lities.with manpowerfully equippedUpazilla Parishads are 

the RIID is shown in Fig.
 
The existing organizational framework of 


9.1.1. 

Road Transport Corporation (BRTC)
9.1.2 Bangladesh 

help mitigate the transportation
BRTC was primarily created to 

needsPublic transportationcities of the country.of the majorproblems orgaby Other than Government 

are, by and iarge, met by vehicles owned 

nisations. To miti[gate the sufferings 
of the passengers, BRTC brought
 

(f publ ic t'ransport.the growing demandLhe road to meetMany vehic leaont 
in the One hand,the transport needs,

URTC's effort was to otuppI emlLnt 
oilsafety of possengerSof comfort and 

the district heaidqurters.and to ensure minu[imm stlandard 
most ofIts fleet inLerconnectthe other. 


a l us and a Trck )ivision.BRTC has 

and station loucated


of depots, sub-depots
It has a good ntumb)I)er 

to cover the important district 
of the cotutryin sitable p aceUS BRTC busesmaj or repair of 

Its central workshop takes care of 

rout.s. 

conducts frO-qULelt 'raliing" for 
and trucks. BR'IC's tLiaingg centre 

and passen
a c , of city IlMo terminl's

i ConstructionMich n ;;
Drivers and airrangesBRTG. It occasionlaIvtohas .llso been entrustedgershades nd expans;ion purposes.replaceleta 
proculrment of vhicles for 

Road lrausport ,ai0L tenance 
9.1.3 Directorate of 


to advisedirectorlateless a technicalis mo!'e? or'hie )irectoraLtc It advisesVehicles. 
on tie technical aspects of Motor 

the Government its amandordi nance,of Motor velhicles on the framingthe Government 
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Rules ar= Reultn seetcies 

of Motor VehicleKens ahrec 

arfrt scrtiizdand eaie s tr a tionfornacquisition of vehicle takes place.-,Pre~regi 
yti 

before, the. actual procitefefltDirecorat r
 
motor vehicles and isuaceoffinssetfct
ofinspection The Directorate is 

involved in respect. 

bytheDirectorate. The Directorate
perfrme
icneisudto individual drivers., 
 l
ofDivn 

the nature of repair works and 

give clearance of repair o 

exmie 
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9.2 Road Traffic 

9.2. Traffic survey 

iIder road improvement
Several tLr;il fiC siirveys have been COno uet ed 


1haonl 
 been carrving
in 1971, while Rim 

tLie BII'Ss surveyprojects since Severn i "'ca rs. After
the cotlitrv ftorcount.s thlrouglnlltout traffic ound tllat n) Su[tableI t((onsluilto1t st 

review of these rillfit di a, tlie 
nLd passei geCt.'
 , lf 'ods 

or ig Ln-dest inat ion tilall"ix tor t , l ilti.i 
ii ib Il, i the ~ V lt-s .studi es. 

entlit rWvis i\i
iloVemenltS for th whi It 

y
de11ideA 1lil-e[o),carl- I .t !;tlilU Ie iitt0


The CoiisLIitatsLS, 
il.Lhis s;tuldv llld to )update 

t theLOreqiiii ite LsillOLder to 

and Crosscheck Llie tesxiLitlu, LriflI it d 

to bld _geitary cOlstlaints. 

surveys 


I iluiLUeIddue 
0 f t ,ill iC 'Ill WO;Ilc staO of survey ilethods 

IhOr the selectill 
ill c tt iAo beentell 01

allax
However, td.
 
and utiiIizat ion ,' the x i a;t1 da tca tel IIec 


conducted in Jainary and
 
The Vl lowiug s I enent-tv surveys wore 

Februarv 1985. 

StllVe.,S
- IrlVfit c0otnIt 

- Goods ('TrlukCks) n1loVI n11l surveys 
o Axle load surveys 

o Coiiiiod ity surveys 

o Origin-destination (O-D) 
interviews surveys
 

o Interview survey,; for Truck loading 

surveys- ' passenger movement 
o O-D survey
 

Travel speed surveys.-

surveys conducted
(1) Details of traffic 


a) Location 
for the traffic counts and O-D 

12 stations we-rt selected 
whole country,

iii the irteriaL road network of the 

u I key stations was selectedsurveys for the axile 
wlil e a total 

survey stations are shown 
Theil Ocatiolis oftoaId suirvey. 


in Fil'. 9.2.1.
 

b) Date and per ioIs 

time (if surveys. 24 hour 
Table 9.2.1 shows th' date and 

at each stalt ion.
Wlre CtlliltllSurvey.; 

c) Types of vehicle clas,ifiled 

as follows according to 
ta i it was classifiedThe veliicuia i-It 


the survey piill o
 ses
 

survev- Traffit cMilt 
, (2) bus, (3) Minibus.(I) Truck/Tanker/Tractor 
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--- --------------------------------------------------------------------------

------ -------------------------------------------------------------

---- --------------------------------------------------------------------------

(5) Car/Taxi,(4) 	 Jeep!Stat ion wagon, 
(7) 	 1lcotur Cycle,

(6) Auto Rickslaw 	 (3 wheel) 

(8) 	 Non-motor Vehicle. 

-	 -D Snrvcv for (;ods Movelleit 

Taniker , (j) 'ITlactor, (4) Trail.er 
1) 	 Truck, (2) 


S-i) I .I'll ',r MoveottnIt
 - StrVov r 


(.) is, (2) >11iniits, (3) .eep/Station wagon,
 

(4) 	 Car/ laxi. 

tiont 	 i[f co11ummditi Cs
d) Classifif 

cl ass if ied by intericks arccrtl iud b%' t 

viewers as 

Tile comlod it i 

to lI oo, 

(3) 	 Frt il [zer, 
ra it, (2) Itite and 	 jute goods,

(1) 	 Food 
Bonl Iders, (7) letroleum,

(4) 	 Cemont , (-) (:,,al , (6) Shing Ic, 

ot htr ;, (I 0) Elmpty.


(8) 1 ollt a d -;t C I , (9) 

C) Survey form
 

tih freight and passenger 
 Hioveflient
forThe survov lorm used 


in API'ENDILX
survey is Sh1own 9.1. 

of 	Traf f ic Surveyte 	and I TimeTab to 9.2.1 I 

Date & 'imeSurveyNo. LocationStation 

- 16 Jan (11:00)15 	 Jan (11:00)C.AI.OD1 Chittj9Uttg 
20 	 Jan (11:00)19 	 Jan (I1:00) -C.OD2 Sylliet 

- 10 Jan (11:00)9 Jai (11:00)C.AL.OD3 Kachpur 
-	 8 Jan (11:00)7 Jan (II:00)C.AL. OD

4 Joydevpui 
(1:00)

C.OD 12 Jat (11:00) - L3 Jan 

5 
 Aricha 

22 Jal (11:00:  23 	 Jan (11 :00)
C.OD
6 Mbymensiyl 

- 10 Feb (10:00)9 Feb (10:00)C.Al.ODKuina7 
11 	Feb (14:00)
10 	 Feb (14:00) -C.OD
Jessore 

- 13 Feb (10:00)
8 

12 	Feb (10:00)C.AL.OD9 FariI7pur 
7 Feb (14:00)6 Feb (14:00) -C.OD
Naga:bari10 	

- 6 Feb (1 :00)
5 Feb (10:00)C.AL.OD
Kash inItIpur11 


3 f'db (10:00)3 Feb (10:(10)C.OD

12 Rancgpur 

: 	 C : Count- SurveyRemarks 


AL : Ax]e  1,oad Sut:vey
 

OD : Origin - Destination Survey.
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(2) Existing traffic characteristics
 

Traffic volumes and vehicle composition
a) 


count jurvey are presented in

the traffic 


shows the composition of traffic

The results of 


Table 9.2.2, and Fig. 9.2.2 
 1 98 5
 y eao survey.
...----- passing- the.12 count stations .in.the 


4 


The survey station 1 (Chittagong) and (Kacipur) recorded
 
, 


high traffic volumes and truck traffic 
occupies about 50% 

- Chittagong
of the total traffic. This indicates that Dhaka 


The average traffic
road in Bangladesh.Highway is the major 
than in West Bangladesh.the East is much highervolumes in 

9.2.2 heavy vehicles consists of trucks,

As shown in Fig. 

the total
 
tqnker, tractor and buses constitute nearly 

70% of 


traffic. (average of all survey stations). 
The percentage
 

to be higher than in
 
of heavy vehicles in Bangladesh seems 


its low per capita
This is due to 

other countries in Asia. 


income and low car ownership.
 

Bus traffic including minibuses comprises 
more than 30% of
 

total traffic (average of all survey 
stations). This in indi

is a major passenger trip mode, persons
cates that the bus 


can use a car being very limited.
who 


b) Night time traffic
 

Night traffic in Bangladesh is mainly made up of trucks.
 

the 24 hours
 
The night traffic ratio of truck is 22% of 


traffic range. (weighted average of all 
survey stations).
 

These traffic characteristics have 
not been changed much since
 

trucks gradually
The night traffic ratio of 

BTS survey in 1971. 


increased.
 

9.2.3 shows the details of night traffic ratio of trucks,
 
VTable 


cars at 12 survey stations.
buses and 
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( West Bangladesh ) 

PERCENTAGE 
PERCENTA91 

STATION OA,.-STT 
.1)TE 90'0 20 50S q .0 

ft 
50 60 .-

LC 10 
70s '0 2 o .0 0 6 0 So so s ~ 

.. __I____ . 1 - 7.; , 

*s s ,' 0 NAGARWARI / / 

I. ...... I .. AT.PUR 

EAST 8,1AOCADS" TOTAL wES SAOGLAOES" TOTAL 

-6 ,STAT.ON/ ... ITAT.. 1', 

TOTAL /,/"", "A""GLAES" " 'L--

STATION 1 2 

LECGEND 

- a A'sto- I 5 005 

FIG.9.2.2 VEHICLE C7OMPOSITION 



------------ -- 

-- 

(22:00 - :00)
NighL Traffic hatio

Table 9.2.3 

ArI IsUs Cars Total 

,. 4 

Night 
Survey Traffic raffi

Ratio (7)station voluW4e
(S) (2) () (2) (.1) (2) (I) (2) 

1.2 4,589 16.8o.7 I 481 
S2 ,44/ 25.3 661 

5.8 828 4.0 1,220 3.0 2,3992345 5. 1
3 I,83b 20 1,695 5.0 853 8 2 4, 384 11.4 

2.0 738 1.4 3,491 19.5
25.6 	 1,519 

131 1.1) 1,332 19.74 1,23 4 
oi2 15.7509 2o.55 	 87 4.6 812 7.5
1)/ 0.0168 155.1 


-- -- ---------------------.
 
6 

(5.3,) 4,51. (5.47)i7,007 (13.0,1) 
,1) (N.,n) 5)-(East 

Bang I ad L!sh 
Avera ge)
 

N 1)igt

ira f i 

Su rv y '[ SI t I i c 


Stat ioll \VNI' m u t. io G)( 2 1 2 1 2
 
(1) (2) Mt 


240 4.6 1,714 10.9
494 7.3980 14.2 L,3867 	
440 1.8.2 13li 5.3 17.0 

8 812 1o. I 	 117 5.1 677 10.0206 7.5290 14..19 
13.58.0 606201. 17.6 50

295 12.5 	 20.610 	 67 7.5 795
2(8 2'1.9460 21).7 	 - . . . . . . . . . ." - 18.51 	

- -'-" - -2).8- - - -- 192 3.6 71 4.2 793 
-. -.
-9 112-)-) 5) 

o92l (131.2:1 5.3)57 5 ,971 (14.87) 
.x(et j1 (17 

Bangl ad esi 
Avt-rage)
 

(Nat iana I

Av,.rage) 1, 177 (22.1,,) 7,611 (7 .17) 5,195 (5.4Z)22,978 (13.5%) 

Remaki ' . l '['rucko; incI1de Tankers and T'ractars 
u uimle i iniluse's

'2 	 hotse.'-
Cars in'l('111,leep, Stati ian Wagon, Taxi and AutL-rickshaw 

: 2411hr. traffic. 
*4 Night 'Traffic Rati a 1. of 


its survvV in ,l1au/Fob 19811

Source: 
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Table 9.2.4 comparison of Night Traffic Ratio in Other Survey
 

Night Traffic Ratio M%
 

Buses 
 Cars
Trucks
Year
Survey 


15.0 4.8 5.0 - . 
BTS "1) 1973 


4.3
1.5
17.4

2) 	PCI Survey 1979 


7.3
22.1
*ITS Survey 1985 	 5.4
 

Remarks
 
Road and Road Transport
-BT 	 PART 3, Basic data* 1) 

Baaladesh Road Maintenance Improvement 
and Rehabilitation Project. 

n2) 


c) Seasonal traffic variation
 

Since no monthly traffic records are obtainable from 
the RHD
 

irregular
traffic surveys which have been carried out at 

to 1984, seasonal variation factors of road
times from 1968 


traffic were taken from the records of ferries which have
 

been operated by RUD and BIWTC.
 

BTS also tried to analyse the seasonal variation 
pattern
 

using the records of traffic crossing ferries, however, they
i.~, 
could find no clear seasonal pattern for a long term guide 


due to many disturbing factors in the traffic 
record during
 

that period in 1969-73.
 

to analyse the seasonal variations by
The 	Consultants tried 

Fig. 9.2.3 shows Various seasonal variathe ferry records. 


tion factors which were calculated f-,:om the past five years
 

mon'hly records of representative ferries in the arterial
 

road network. The plotted points shown in Fig. 9.2.3 means
 

the 	averaged monthly ferry
the factor calculated based on 

traffic volume during 1979-85.
 

case of Jamuna Ferry, dry season traffic is some 12%
In 

higher than the average traffic.
 

d) 	Traffic maps
 

Fig. 9.2.4 shows the estimated AADT on the 
existing RHD
 

arterial road network in 1980 and 1985.
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FIG 9.2.3 SEASONAL VARIATION 

JUDGED BY MONTHLY 
BETWEEN 1979-84 

FACTOR 

FERRY 

OF ROAD TRAFFIC 

TRAFFIC RECORD 
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(3) Travel speed surveys 

The travel speed surveys were conducted for the BRTC's trucks
 
and buses within their routes in March 1985. 

his was judged to be necessary in view of the fact that the 
conventional speed of 80 km/hr assumed by some consultants was patently 
inapplicable, as was the utilisation data supplied by th 6us and Truck 
Owners Association (few distance recorders work) for use in vehicle 
cu:ting. 

Table ).2.hh no ! Q.23 show the summary of travel speed surveys for 
trucks and buses. The travel speeds indicated in the tables were ealcul 
calculated considering driver's normal rest time hut not including the 
waiting time for ferry. WhiM running speed were calculated based on 
the actual driving time. The running speed depends on the road condi
tion. It was observed from this sample survey that the average running 
speeds of trucks and buses were not much different. They are nearly the 
same under the existing conditions of the road in Bangladesh. 

(4) Ferry traffic 

Fig. 9.2.5 shows the relationship between major traffic origin
destination (OD) pairs and ferry crossing. Out of the all interdistrict 
OD pairs (190 pairs), there are 165 OD pairs for which vehicles have to 
cross rivers by ferry at least once. 

In tihe major interdistrict movement in Bangladesh today, 8 CD pairs 
are the only pairs without any ferry crossings out of 24 major CD pairs. 
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Table 9.2.6 Summary of Travel Speed Survey (Trucks) 

Smaple From - To Running Travel Pemark
 
No. Speed (Km/hr)Speed (Kr/hr)
 

Trucks
 

1 Dhaka - Dinajpur 24.67 24.67 	 Delay at A2 Ichad(t 111 hrs. 
Ferry Journey time = 3 hrs. 

2 Dinajpur - Dhaka 29.08 29.08 	 Delay at Naqarbariqhat= 11 brs. 
Ferry Journey times, 4 hrs. 

3. 	 Dhaka - Rangpur 32.66 32.66 Delay at Arichaghat = 107 hrs. 
Ferry journey times = 1 hr. 

4. Rangpur - Dhaka 27.22 27.22 Delay at Nagarbarighat= 33 hrs. 
Ferry journey times = 4 hrs. 

5 Dhaka - Rajshahi 35.0 35.0 	 Delay Arichaghat = 66-30 hrs 
Ferry journey times = 4 hrs. 

6. Rajshahi - Yaridpur 40.3 23.65 9.5hrs
 

7. Dhaka 
 - Khulna 33.07 33.07 	 Delay at Arichaghat 16 hrs. 
Ferry journey times = 4 hrs. 

8. Khulna - Dhaka 27.06 27.06 Delay at Dauladiaghat = 35 hrs. 
Ferry journey times = 1 hr. 

9. Dhaka - Chittagong 24.05 22.04 1.0 hrs.
 

10. Chittagung - Dhaka 23 22 	 = 0.3
 

11. Dhaka - 2hittagong 29.4 25.2 	 = 1.5 

12. Chittagong - Dhaka 24 21.2 
 = 1.5
 

13. Bogra - Dhaka 31.5 31.5 Delay at Nagarbarighat= 112 hrs. 
Ferry journey times = 6 hr,. 

14. Dhaka - Pogra 31.5 31.5 	 Delay at Arichaghat = 45 hrs. 
Ferry journey times = 5 hrs. 

Trucks
 
Average ( 15 routes) 29.8 Km/h 28.0 km/h
 

Source: PRTC survey in March i985
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Table 9.2.7 Summary of Travel Speed Survey (Buses) 

Sample From To I Running TravelNo. I............ Speed(krn/hr j Speed(Km/hr
 
--N --------------------------------------- S---------------

Buses
 

1 Dhaka - Sylhet 33.8 26.1 

2 Sylhet - Dhaka 32 
 25
 

3 Dhaka - Panchagoar 15.35 11.53
 

4. Panchagoar Dhaka 18.05 14.85
 

5. Dhaka - Shatkhira 34 26 

6. Shatkhira - Dhaka 35 26
 

7. Dhaka - Dinajpur 37.6 27.4 

8. Dinajpur - Dhaka 47.7 35 

9. Chaka - Chittagong 31 20.3 

Bus's
 

Average ( 9 Routes) 31.6 km/h 23.5 km/h
 

Source: BRTC survey ini Harch 1985 
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FIG 9.2.5 RELC.TION BETWEEN MAJOR TRAFFIC O-D PAIRS
 
AND FERRY CROSSING 

CrTAGONG 

.. ... 3. ... 

110)'(0) 

5S 7 8 9 10 II 12 13414 "16 17 18 19 20 

COMILL 

N.AKHALI 

SYLHEr 

DHAKA 

FARIJPUR 

JAMALPUR 

~MYMENSINGH 
TANGAIL 

BARISAL 

.JESSORE 

KUSHTIA 

PATUAKHALI 

BOGRA 

RAJSHAHI 

PADNA 

DINAJPUR 

RANGPUR 

3 

4 

5 

61 

71 

8, 

9 

10 

II 

12 

13ros 

14 

15 

161 

17 

Is 

19 

20 

0 0 

FrKrULNA 

0() 

W 

LEGEND: 

D 0o. Pair without Ferry Crossing 

O__-1D Pair with Ferry Crossing 

) 0- 0 Pair of Major Traffic Movement by Road 
(Passenger, More than 2000 Poss/day 
Track ; More than 100 Veh /day) 
Figure In parenthesis shows number of river gap. 
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Fig. 9.2.b sio,,; the iantial traffic growth i at major crossngs ill
the arterial netwoik wh ich inc]itded the Jniuna, Mehlna and I) tdkaitdi
 
crossings. 
 The currnit ,luuia (it Archa) crossingi, tr ffit is about 

thei IInL' 1k .800 and tt 1 0 v cici40 t da 

ReeentC l-JI iC ill I<t,1 "-s. l i-ve CS;tIlt01 ill rnt: i!t H Iltl it b0' tLe
i v I I 1necks . i ;p c I ILit ,, I Ct'tt S i IV, ,It Ar i CI II, tilI inI l el itjl .]laittilnu 

iveprl oI i':. ar 'I)1 :. v o mid tin t'iit cntIit'll tII,I sII rtt it

p In,'' udiut h i:[ti,{ t -ct it~l!lt, tt;t ,.ri ttiun treail , the; 
Il ~ t It I, ! , 11W€ t " t 11, " , ll;l ~ q tI [ , Iq(i~llt ( 'illj , l(;l% H 

L-ic .,:L :i;i I t: ,i Ai d (ti nIt r i I' - ,i i ;, I tie wit iL il Lillit

01' Ibl dW.: II iI ', Chi iCl I., ) , tIWL,,eoI 1, 11 110 1..-'. [IfL'VY
 

veliclO it,i v e.'.i i I . leIt, [ !1) htLLII's, SOlcL icItto 2 ItV; 01 oIr'' IS
 
intdicate dI i1t 
 i i 1L . 02.. 1t iS ovhin0 ; th at tie pr lSt ferry
 
clat c i tNv i n I I ble I )W -tilrl iLt lr (tli ul7ilt .
 

1 IfC ItI been opert ing I'tt 'v I or rivurie etv i c L ititn a crossing 
bLetectI th cilloWiap rotd gaps. 

Ar icha See tLttto 	 Ar icht Nagdwai i 

Ar ilta - Dta Ia tdLIi 

Ar ichith - az irIlat 
Dh)Iuapur - Si.I ,jgotj sect ion Ihtittaptir - Sirajgonj 

of I (15 and 
ar lie i ng operci Lted f I- t i1 abIve Sr-ViCes. 

'rile total 17 err i.; ordiinarv 2 roIL-on roll-off ferries) 

Ott of tIin 17 Nos . of ferr is, I ferries ace deployed at ArichIa 
sect ion and reit ipng int Ie 11 i 4 ferries are op eratt:d Dhiuapur - Si raj gonj i 
sect ioh1. TIe c."i tLti1 v it 1.90 
veh[ic LS per \cMat (T)tal e xpCtCd ,ipai-tty by the end of the SFYP 
period will bU cttilndttd at aIplroxlitatel v 290 thousand .-eIhicles per 
year by the addition of 2 ro-ro-ferries) against the estimated traffic 
of 290 thousand viicles in 19841/85. 

furry Ca1t)i t aIt richa is about thousand 
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(5) Axle loading 

For the puIrp,-IS of estimating goods nmovenienL (ton-km) carried By
road, the axlc Ioad tiurvys for atniaiil trucks were conducted ill ,Janual-y 
and February, 198;. S ix satat itos in ithe cast and wt- L Blngtadesh were 
covred and ,c WlO rckstlld iit I were 2igeigltd. Ac'Utia'v of the
 
RIII1)'s I)rtit i ,it -t r t i :; t i 
 VUV '0.iS ,hec]kt d b%. the Road 
Re.C artI. 1 vh1, Ir liil, the tlV e SurL'Vy I ('.;tI I -Iie edI I. i I I LectL 
in I . .. ndI ihl o 9.2.8. 

Cillili) I : it II t le ',',I-[tikotto ,to e l oll l. whicl were tidi to
 
since BTS il P)/ , "-lct -it ill l',lbl 9.2.9 [le -1 lowlig, ptoiit ., CAnt beo
 
nt)Led ;
 

- iM I %IIS kto' ado i Lt(o:1 B'ii"B 111.,lidIoh _teC ;tho t t -itt' R(Kid ,Nalitt-in 
t 1111ov,.iinId ii i (,It iolt Piject., 1979 (Rf . o) givt.s the 

I ~0 ~i. ~t i~ %.. 11es Sz 

,- ITS r,,: I;I t r i Iitt Ic l, h i - I li ll', ll too wIi ',',r tkht obt a ined 
in 19 i2, It Ii(I ( t i i l i tt-riri ot lI l ,. ,::l.. lo l d io t ibtit:iol 
i l.' Ve '\' .n ii i i i :; t*ii iit I. i t-.l;I 1 ).2.2. 

° - Tile v i t tL i i ' ltl itilietl Of t 1 n tlord ilXLes for t rucks 
(2. 2L)) b thiilt. I ibj it ;itli , it ild liI.nttnancte project in 1984 
(Re. 1) i: nihhitiicl th [le Oiir survtys. 

Sillce [Lill' J),1!;t oLU'VLV rt;uILts Vgiry a great deal, the standard axle 
load to be ti-tld -or tnt ore taventnll deoIigls sholId be careful ly decided 
taking into ctto;dcration io 
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Table 9.2.9 Summary of Axle Load Survey Results
 

YEAR SURVEY STATION TRUCKS 
 BUSES
 
NUMBER STAN ,D NUMBER OF STANDARD 
Of Vehicles Axles/Veh of Vehciles Axles/Veh.
 

1973 BTS 
 0.22 
 0.14
 

1979 	 Dhaka - Aricha 230 1.47 126 1.32
(Dry) Dhaka - Sylhet 86 1.64 	 0.25191 


1980 	 Feni - by pass 3,230
 
to Chittagong 
 0.54
S 	 0.46Dry) to Dhaka 1.30 2.25 
 0.36 0.66
 

Feniby pass.
 

1981 	 to Chittagong 97 
 0.51 109 
 0.29

(monsoon) to Dhaka 
 169 0.63 151 
 0.28
 

RHD Survey
 
1982 Nabinagar' 934 0.9 
 857 0.20

(Dry) Katchpur 	 982 1.0 
 1,573 0.20
 

Mirzapur 	 447 
 0.7 351 
 0.20
 
Maynamati 	 535 
 1.2 637 
 0.20

Kalurghat 	 335 2.6 510 0.40
 

Ave 
 Ave
 
3,233 1.1 3,928 0.20
 

Intermodel
 
Transport 	Study 
(ITS)
 

Chittagong 	 231 
 1.30 
 11 * 0.62
 
1985 Katchpu 
 181 1.32 
 10 * 0.26
 
(Dry) Joydebpur 	 ,429 1.38 
 -

Khulna 
 112 1.80 	 *14 	 1.04 
Faridpur 	 146 
 1.22 19 * 0.90 
Pabna 
 204 0.80 
 12 * 0.38 

Ave Ave.
 
1,303 1.28 66 Av .7
 

* Result of small sample survey for big buses only. 
* "Minibuses are not included. 
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9.2.2 Passenger traffic characteristics
 

(1) Origin-Destination (OD) matrix
 

The passenger OD interview surveys were conducted in January and
 
February, 1985 for the analysis of passenger movement. The total of
 
12 survey stations were selected, approximately 7,000 passengers out
 
of 87,000 passengers in the survey vehicles were interviewed. The
 
sampling rate was about 8% of all travelling passengers in the survey
 
vehicles. The details of the sampling rate of each vehicle type are
 
shown in Table 9.2.10, and the result of the OD interview survey is
 
presented in the form of passenger OD matrix in Fig. 9.2.8. The matrix
 
was developed taking into account the Jamuna crossing as screenline
 
counts. Jamuna screenline traffic estimates are shown in APPENDIX 9.4.
 

Table 9.2.10 Sampling Rate of Passenger OD Surveys
 

Type of Nos. of passen- Nos. of passenger Sampling
 
vehicle ger interviewed in the vehicle rate--


Buses 5,099 67,981 7.5%
 

Mini-buses 1,267 16,791 7.5%
 

Jeep/Car/Taxi 579 2,013 28.8%
 

Total 6,945 86,785 8.0%
 

(2) Passenger movement
 

It was estimated from the results of the OD survey that a total
 
of 305,240 passengers were travelling on the main and inter-district
 
road network in a day through the survey stations.
 

As discribed in Chapter 9.2.1, the scope of traffic survey was
 
limited due to budgetary constraint. Only 12 stations were selected
 
for the OD surveys in the arterial road network to analyze major
 
inter-district movements both of passengers and commodity trucks.
 
The numerous zeros in the OD matrix mean that they are for minor inter
district OD pairs or OD pairs where no survey stations were established
 
in both districts under this study.
 

The intra-district movement of passengers within populous dis

tricts such as Dhaka, Chittagong, etc. account for about 60% of the
 
total.
 

and The proportion of the internal passenger movements within East
 
and West Bangladesh was in the ratio of 7:2, and East-West movement
 
crossing Jamuna river occupying about 10% of the total, as shown in


1
Fig. 9.2.9. 


The comparison of passenger movement between BTS and this study
 
is shown in Table 9.2.18.
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FIG 9.2.8 
0- 0 MATRIX-PASSENGER SURVEY STA. ALLSTATION 
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NOAKHAU 4 0 260'430 , 0 f0 0 0 - 0 0' Io 01) 

SYL2ET ', 17,6) 0 o 0 0 0 0 1 111 1,1 ] Of0 

DHAKA 6 I 1525 1o40, 10/9160 1" ,.l 
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RATISPUR 20 ff f~ 

TOTAL 2--2(1 
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WEST BANGLADESH EAST BANGLADESH 

NW 

W 20% 6 0%7 

SW 3 

Traffic Movement Passenger/ Day Percentage 

Intro- District Traffic 192,890 63.2 
East Bangladesh (144,160) (47.2) 
West Bangladesh (48,730) (16.01 

Inter - District Traffic 112,350 36.8 

East Bangladesh (70,050) (22.9) 

West Bangladesh (16,120) ( 5.3 ) 

East-West Traffic ( 26,180) ( 8.6 ) 

Total 305,240 100.0 

FIG. 9.2.9 PROPORTION OF THE PASSENGER 
IN BANGLADESH 

MOVEMENT 

Sourc,!: ITS OD Survey in Jan/Feb, 1985 
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The major passenger movements are almost all 
to and from Dhaka

having its origin/destination (60Z of tile 
total passenger traffic) in
connection with "H" shaped trunk road network as shown in Fig. 9.5.2. 

Fig. 9.2.10 sh)ws the passenger desire lines at tLh tWe of
 
survey and Table 9.2.11 shows the list of major 
 1) pairs for the pas
senger traffic. Passenger movement between DOWaka 
 alnd ,1vmtlsiiugh

ranks first, occupying 5,1of the total passell'er molveml1ent, f'I the

inter-district Movement. 
 This is can be accotetd for by Ine fan
 
that district Mymensinghh is one of the mot; populous areans i Bangladesh
following Dhiaka ind Com ila and road transport became otltconvenielt
 
than before due to the crossing of the hlhaka-Hlymil singh road directly.

In addition this route 
 has 11 rivol. 

(3) Bus passengers
 

The OD interview survey indicated that more than 95% of all road 
transport passengers in Bangladesh are carried by buses inclading
 
mini buses.
 

One bus carries 53 passengers and 
one mini buses carries 26
 
passengers per trip 
on national average. These loading factors were
 
nearly 1.0, the same as the result of PCI 
survey which was conducted

in 1984. under the leghna, Meglna-Gumti Bridge Construction Project 
(Ref. 5). 

(4) Trip length ond load factor 

The average trip length of passengers was estimated at as 113 kmsfor buses, 85.9 Ins 
for mini buses, 91.i Ins for cars/jeep and the
 
overall average of 90 kms. 
 The survey restI of trip length and
loading factoi 
at each survey station are summarised in Table 9.2.12
 
and Table 9.2.1.3.
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Table 9.2.11 List of Major OD Pair for the Passenger Traffic 

Location oF Road in 

Ranking 0-D Pair Pass/day District 
'""Shaped Trunk Road 

Network (Ref.Fji.9.2) 

1 6-9 15,410 Dhaka - Mymensingh

2 4-6 9,430 Noakhall - DIaka
 

3 1-4 9,320 Chittagong - Noakhali
 

4 6-10 9,160 Dhaka 
 - Tangail FLI
 
5 6-7 8,550 Dhaka - Faridpur
 

6 3-6 
 7,530 Comilla - Dhaka
 

7 1-6 6,240 Chitt2gong - Dhaka
 

8 5-6 4,760 Sylhet - Dhaka
 

9 1-3 3,960 Chittagong - Comilla
 

10 
 6-14 3,360 
 Dhaka - Kushtia
 

11 6-12 2,600 Dhaka 
 - Jessore 

12 6-13 2,460 Dhaka - Khulna 

13 12-14 2,440 Jessore - Kushtia 

14 6-18 1,930 Dhaka Pabna-

15 16-20 1,910 
 Bogra - Rangpur 

16 3-5 1,860 Comilla - Sylhet 

17 7-12 1,760 Faridpur - Jessore 

18 6-19 1,750 Dhaka - Rajshahi 

19 6-8 1,640 Dhaka 
 - Jamalpur
 

20 6-20 1,500 Dhaka - Rangpur
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Table 9.2.12 Average Number of Passengers and Trip Length
 

----- - - - - - - BUSES - - - -  - - - - - - MIN I BUSES -- - - - - - --  - - - -OTHERS - - - - - - - - - -
Survey Nos. of Vel. Ave. Nos. or Ave. Trip lNos. of Ave. Nos. Ave. Trip Nos. v f Ave. Nos. Ave. Trio
 
Station pass per ei. length per Vei. of pass iength per Vei. of pass length per
 

sta. per v.±. .at pj r "' h. sta. 
~~~~~~---- ~~ ------ _----------------XZ Z X Z .....--.. ..--.....--......2 --~~ ------------- ... .. 

-- -- -- - - - - - - - - -- - --- 3 - - - I -- - - - 2-- '3 
 3
 

564 6b-.2 121.7 97 15.0 127.1 615 2.8 91.0 
2 379 45.0 83.6 449 20.7 51.9 150 3.5 86.4 

3 1204 56.2 109.5 491 31.7 80.5 684 3.1 87.6 

4 857 47.4 61.8 662 23.8 61.2 625 2.9 58.4
 

5 560 48.4 169.0 720 28.6 115.9 
 126 4.0 159.2
 

6 193 61.4 52.6 164 21.6 119.8 86 3.7 85.4
 

Sub-total (Average) 53.0 104.4 25.6 86.0 
 3.1 85.7
 

7 329 61.0 120.4 165 23.1 84.5 201 3.8 
 88.4
 

8 378 50.1 160.7 62 22.5 115.7 
 125 3.1 115.7
 

9 245 55.6 103.9 21 20.8 63.6 .112 
 3.4 54.0
 

10 198 45.6 105.9 63 28.4 83.1 
 49 3.8 123.8
 

11 175 50.3 164.3 93 31.8 78.4 
 66 4.1 205.6
 

12 137 66.5 156.6 55 29.9 82.9 71 3.8 
 139.8
 

Sub-total (Average) 54.4 134.5 26.2 
 85.4 3.6 110.4
 

Total (Average) 53.4 113.0 
 25.7 85.9 
 3.2 91.7
 

Sue:TSrynJ/b,8------------------------------------------------------------------------------------------

Source :ITS Survey itt Jan/Feb., 1985 



----------------------------------------------------------------------- ----------------

* and Minibuses at Different Survey Station
 

BUSES MINIBUSES 
Survey Load Capacity Ratio Load Capacity Ratio 
stations (Ave. Nos of (Av. seating 

passenger) capacity) 

1 62.2 51.7 1.20 15.0 19.7 0.76 

2 45.0 43.7 1.03 20.7 21.2 0.98
 

3 56.2 51.3 1.10 31.7 28.0 1.13
 

4 47.4 51.5 0.92 23.8 26.9 0.88
 

5 48.4 51.3 0.94 28.6 27.7 1.03
 

6 61.4 52.0 1.18 21.6 23.0 0.94
 

(East Bangladesh 53.0 50.7 1.05 25.6 25.8 0.99
 
Average)
 

7 61.0 50.7 1.20 23.1 25.4 0.91
 

8 50.1 50.0 1.00 22.5 26.9 0.84
 

9 55.6 50.0 1.11 20.8 23.8 0.
6 
7
 

10 45.6 49.2 0.93 28.4 27.6 1.03
 

11 50.3 51.4 0.98 31.8 28.0 1.14
 

12 66.5 51.4 1.29 29.9 28.0 1.07
 

West Bangladesh 54.4 50.3 1.08 26.2 26.7 0.98
 
Average
 

National Average 53.4 50.6 1.06 25.7 25.9 0.99
 

Source ITS survey in Jan/Feb., 1985.
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9.2.3 Commodity traffic characteristics
 

(1) OD matrix
 

The truck OD interview surveys were conducted for the analysis

of goods movement by road. A total of 12 survey stations, the same
 
as for passenger OD, were selected. Approximately 2700 trucks were
 
interviewed with a sampling rate of 26.5%. The result of the OD
 
matrix is shown in Fig. 9.2.11. The matrix was developed taking into
 
account the Jamuna crossing as screenline counts.
 

(2) Truck movement
 

It was estimated by the result of the OD survey that a total of
 
6,962 trucks moved through the 12 survey stations on the main and
 
inter-district road network in a day, which is 41% of the estimated

number of on road trucks in 1985. The inter-district truck movement
 
occupying about 72% of the total. The proportion of the truck move
ment between East and West Bangladesh is in the ratio of 6:3 and east
west truck movement crossing Jamuna river occupying about 10% of the
 
total as shown in Fig. 9.2.12.
 

Truck movement is largely devided into two groups : one has origin/

destination at Dhaka (44% of the total truck traffic on the main and
 
inter-district), and the other at Chittagong (30%) as shown in the
 
truck OD matrix.
 

Fig. 9.2.13 shows the truck desire lines indicating a typical
 
pattern of goods movement in Bangladesh, and Table 9.2.14 shows a
 
list of major OD pairs for the goods movement. The average trip
 
length of the truck was estimated as 170 kins from this survey.
 

Dhaka-Chittagong Highway is used by the goods traffic having

origin-destination pairs of Dhaka-Chittagong, Dhaka-Comilla, Comilla-

Chittagong and Noakhali-Chittagong. These goods traffic account for
 
30% of the total goods traffic in Bangladesh.
 

(3) Commodity types
 

The share of commodity carried by truck is shown in Fig. 9.2.14
 
among the commodities observed. Foodgrain was the largest among a
 
goods carried by truck followed by iron and steel, in East Bangladesh
 
and by cement in West Bangladesh at the time of survey. The goods
 
traffic between Dhaka-Mymensingh or Dhaka-Rangpur are comparative
 
high because of its high cereal surplus or difficit factors as shown
 
in Section 2.4.7, Volume I.
 

(4) Loading conditions
 

The average weight of loaded and empty trucks was observed as
 
11.7 tons for loaded, 5.0 tons for empty as shown in Table 9.2.15.
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FIG 9.2.11 
0- D MATRIX-TRUCK SURVEY S-,A. ALLS1ATION 
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WEST BANGLADEH EAST BANGLADESH 

NW 4 

W 30% 3 - <o1 60% 

SW 3 

Traffic Movement Trucks/Day Percentage 

Intro-District Traffic 1,954 28 I 

East Bangladesh (1,283) (18.4) 
West Bangladesh ( G7I0 1 97) 

Inter-District Traffic 5, 008 71.9 
East Bangladesh (3,235) (46.5) 

West Bongladesh ( 1,293) (18 5) 
East-West Traffic (1,480) 1 6.91 

Total. 6,962 100 0 V. 

>FIG. 9 .2.12 PROPORTION OF THE GOODS (TRUCK) 
MOVEMENT INBANGLADESH
 

SOURCE. ITS OD Survey in Jan/Feb, 1985 
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Table 9.2.14 List of MlaIor 01) Pairs for tie Truck (Goods) ,hvtIn eut 

Location of Road in 
"ll"shaped Trunk Road

Ranking O-D Pair Truck/day District Network (Re f.i'ig.9,5.2) 

I L-6 730 Chittagong - Dhaka -

2 1-3 582 Chittagong Comilla

3 1-4 434 Chittagong - Noakhali 4 
4 12-13 389 Khulna - Jessore
 

5 6-9 335 Dhaka - Mymensingh
 

6 6-10 
 282 Dhaka - Tangail ]
 
7 6-8 193 Dhaka - Jamalpur
 

8 
 13-14 176 Khulna - Kushtia
 

9 
 3-6 172 Comilla - Dhaka
 

10 4-6 164 Noakhali - Dhaka
 

11 3-5 150 Comilla - Sylhet
 

12 7-13 104 Faridpur - Khulna
 

13 18-19 99 
 Pabna -. Raj shalli 

14 6-20 94 Dhaka - Rangpur 

15 5-6 84 Sylhot - Dhaka 

16 13-18 74 Khulna - Pabna 

17 13-19 71 KIulna - Rajshahi 

18 18-20 70 Pabna - R:ngpur 

19 6-12 60 Dhaka - Jessore
 

20 6-13 48 
 Dhaka - Khulna 
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FIG. 9 .2.14 	 PROPORTION OF COMMODITY CARRIED BY TRUCKS 
SOURCE ITS Survey in Jon/Feb 19135 



-----------------------------------------------------------------

-------------------------------------------------------------

Lible ' .2.i Truck Weight 

AVERAGE VFtI. WEIGiHT - LOADED (11 .7 T tons) 

Survey Nos. of Veh. Total Veh. Weight Average Veh.
 
Station Survo ed. (rois) Weight (tons)
 

1 226 2,679 11.9 

3 171 1,890 11.1
 

4 422 4,905 11.6 

Sub-total 819 9,474 11.6 

7 112 1,480 13.2 

9 135 1,609 11.9 

11 178 2,027 11.4 

Sub-total 425 5,116 12.0 

Total 1,244 14,590 11.7
 

AVERAGE VEil. WEIGHiT - EMPTY (5.0 Lons) 

1 5 25.6 5.1 

3 10 52.0 5.2 

4 7 38.4 5.5 

Sub-total 22 116.0 5.3
 

9 11 50.2 4.6
 

11 26 127.0 4.9 

Sub-total 37 177.2 4.8
 

Total 59 293.2 5.0
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------ ---------------------------------------------------------------------------

Table 9.2.16 Truck Loading Factor (f1) 
(Mi le) 

'Trip ,Loaded Loaded
Sample TotalNo. Typical 0-1) Pair Trucks/day Totri Factor 
LenjLh * ( f l) 

.1. Dhaka-Chi ttagong 730 .324 324 1 . ) 

2 Dhaka-Mvmens i ngh 335 232 [16 0. 50 

3 Chi.t tagong-Corni lla 582 324 265 0.82 

4 Chi t tagong-Noakhal i 434 192 96 0. 50 

5 KIi.Lna-J Usso re 389 76 38 0.50 

6 Khu Ina-Kush t ia 176 192 192 1.00 

7 Dlhaka-Tanga ii 282 112 56 0.50 

8 Dhiaka-Rangpir 259 420 420 1.00 

9 KIM I na-Fa r idpur 104 232 116 0.50 

10 Pabna-Ratigp or 70 306 153 0.50 

11 Dhaka-Jarnalpur 193 228 114 (.50 

12 Dhaka-Comilla 172 59
118 0.50
 

13 Dhaka-Sylhet 
 84 650 384 0.59
 

14 Dhaka-Jeroore 165 374 
 336 0.90
 

15 Dhaka-Noakhali 
 164 384 288 0.75
 

Average Loaded Factor (f1) : 
 0.71
 

Empty Factor (1-f1 ) : 0.29 (Say 0.30)
 

......---------------------------------------------------------------------------


Source: ITS Survey
 

Remarks: *Loaded factor means as follows;
 

f 1 = i.00; Return Loaded
 

f . 0.50; Return Fmpty 

0.50 < f 1.00; Loaded in other place 
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Empty trucks were observed among truck fleets, 7.0% of"the total
 
truck traffic were empty at the time of survey. However, since this
 
empty percentage seems 
to be small for the actual empty factor, the 
Consultants conducted the additional interview survey at the truck 
terminal in Dhaka to find a realistic truck loading factor. It was 
found from this survey that truck travel to a nearest town where
 
return loads can be obtained after unloaded at an original destination.;
 
Taking into account of this traffic characteristic, the loaded factors
 
(fl) shown in Table'9.2.16 were calculated using loaded trip and empty

trip length between origin, original destination and return loaded
 
places.
 

s Table 9.2.16 shows the estimated truck loading as the result of
 
survey. The empty factor was estimated at about 30% of the total truck
 
traffic on road.
 

0 

* . *.9-42 
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----- ---------------------------------------------------------------

----------------------------------------------------------------

----- ---------------------------------------------------------------

9.2.4 Deve lopment since 1.973 

TFle various htistorical growtI rates which are 1inked to road trans
port ntesIown in Fig. 9... 15. GDP growthI rate inld ictted 1.5 - 4. (Q 
duriug t973-1983. The vhicleI f Leeton r, id grew a an average o l 9.2
 
per annum durn i 1975-1981 and the road traffic 
grew at an aVcragc 8. 1, 
pc aLnumIII wI aIc t t i mISi ch i IIto0SLtwo of tIe tI)P I'owthI. Ii1)wL\t'Lr t ' 
art er aI roadI t work LItinc rease U,d onI .(, perL a11111 I I IIi 11l!In9/ 
to 19 81. IL : t 1i I t C(I thalt)tt thte L'Cha iZU Ioadr t I-'III r ;I' L,wrcLL 

IlsI.t- L I L ilt 	 tit Ot Ilor t1lllSp)rt mod0(10c Iuch as ra i. Iw y ilsp.itt ol tIIU 

poor lV dtve I (poLd hiihway t _twork. Tlithr-otd SCLtol: I,,becoing.Lll, ilnCrcL-itas
 
tg JIiportaitll illBanllgl,ad s.
 

Table 9.2. 17 ShowS coMIiartisLn of AADT on tle arterial t-tLd network 
heLweCln 1980 1itd 1985. ApprIxiIl/tlLUv 500 k i lelpthI of til al'ter ia 
road grad ed ttp Lto AADT Ievel lItt0r han 500. 

Tab .e 9.2. 1.7 	 Conparison o1.Road Length ybVLevel. of 
AADT between 1.98 and 1985. 

*L980 *, 1985 

Pu\DT Range Length ( ) Lengt, (Z) Increase () 

0 - 150 809 (24.7) 533 (1,5.2) - 9.5
 
250-500 1025 (31.3) 
 /92 (22.6) - 8.7 
500-1,0OO 1030 (31.5) -380 (39.3) 
 + 7.8
 
1,000-3,o00 393 (12.0) 670 (19.1) 4. 7.1.
 
3,000 and above 14 ( 0.5) 133 ( 3.8) - 3.3
 

Total 	 327J (100.0) 3508 (100)
 

Source : Consultants Estimates
 

* Refer Lo Fig. 9.2.4A 
** Refer to Fig. 9.2.48 

Compared with tile passenger movement between BTS(1973) and ITS 
(1985) survey, it is noted that number of passenger moved on tile main 
and inter-distr ct road in 1985 grew at an average four times of the 
year 1973. It is also noted that the passenger movement Linked to 
Dhaka having its origin/destination indicates biggest growth rate among
others fol Lowing tile Jo)pu Lation growth in urban areas (the growth rate 
of Dhaka duri[pg 1981-85 inldicated at average 4.37 per annunm whtch is 
tie highest growth - imitotlg trban areas as s town ill Table 2.2.5, 
Voiume I, Chapter 2) as shown in Table 9.2.18. 
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FIGURE 9 .2.15 HISTORICAL VARIOUS GROWTH RATES RELATED TO ROAD TRANSPORT 



----------------------- 

Table 9.2.18 Comparison of Passenger Movement between 1973 and 1985
 

BTS 1973 


Ranking O-D Pair District 


1 1-4 Chittagong-Noakhali 


2 1-2 Chittagong-C.H.T. 


3 12-13 Jessore-Khulna 


4 6-10 Dhaka-Tangail 


5 12-14 Jessore-Kushtia 


6 9-10 Mymensingh-Tangail 


7 16-20 Bogra-Rangpur 


8 3-6 Comilla-Dhaka 


9 16-18 Bogra-Pabna 


10 18-19 Pabna-Rajshahi 


11 7-11 Faridpur-Barisal 


12 1-6 Chittagong-Dhaka 


13 3-5 Comilla-Sylhet 


14 17-20 Dinajpur-Rangpur 


15 1-3 Chittagong-Comilla 


Source : BTS/ITS
 

Pass/day 

(one di
rection)
 

1,658 


1,480 


928 


737 


585 


529 


459 


301 


291 


190 


154 


144 


125 


119 


109 


ITS SURVEY, 1985
 

Pass/day Ratio
 

4,660 2.8
 

n.a. n.a.
 

710 0.6
 

4,580 6.2
 

1,220 2.1
 

n.a. 	 n.a.
 

955 2.1
 

3,765 12.5
 

520 1.8
 

295 1.6
 

305 2.0
 

3,120 21.7
 

930 7.4
 

210 1.8
 

1,980 18.2
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While, the goods carried by trucks have been growing steadily since 
1973. According to BBS report, the goods movement grew in proportion to
 
the growth of number of trucks on road as shown in Fig. 9.2.16. BBS 
figures seem to have been calculated based on an unit rate such as tons 
per truck. However, judging from the growth of agricultural crops which 
are linked to goods carried by truck, this growth pattnrn of the good 
movement must be reasonable. Since the growth rate of goods movement 
has been twice of the agricultural crop's growth rate it can be noted 
that the goods movement by trucks increased faster than other modes and 
by taking goods away from the other modes. 
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9.3 Road Transport Performance 

9.3. 1 l'hvsica I achIcvenlenr.to of the ro,id transporL ope rating agtlnies 

The SiYI' allocated 'aka t),900 nillion which was; Iltili:,,ed fol- tL 1,111) 
normal scheCe , 10;1 schemesLalZ1d tadts ltIIsI.ill I rlITi n.:. road 


In te liddlt I thel SFYP theLgo vrnluent decent [alized tl ,idmlris
trat ton to brim-ng it close to Iepli ntd accordin lnpgladed the old
 
thanas (po ic e eat ILion1S) into 'pa7,i.las. To imaike this IlCal adillillistra
tion effect ive A1 piro)lttlit to Link teL [pazil a Colltre w iti the nearest
 
metalled roaids was taktn tip from 1982/83.
 

The major lOeve1_ltitellt ill the road suct.or over the IYI' theI waIs con
s t li tioll o Rht I na->kng Ia Roa'. and lpgradi ng the i)haka-Ch ittagong and 
lhaka-Arilchi Road. The other roads and bridges completed during the SIYP 
riod were liogra-Nitore Road, Chriringa-Alikrdanl Road, l)laka-Syvlhet Road 

(Narshingd i-Sara il-Sv [hot Section) , Panciagar bridgo, Snrlia bridge and 
Lamakazi hr d,,, etc. Bies ides, feas i[ili ty s tudies for Bt r i ganga bridge 
(Postogal a point) .Neghina bridge and 4eglina-Gunti bridge and Gorai 
bridge on .esSOr,-larIdptr Road hlave ben completed. (it of 19 war 
damaged bridgu.; at the beginning of the SFYI' .11 were rehabi] i t-ated .1eav
ing anotihe r 8 tLobe taken op during the Third Five Year Plan. 

Pit sieal targets and actievements in detail of RIIl) duritg the first 
four years of SFYP and ihysical targets for the final year of the plan
period are shown LIn Table 9.3. 1. Tie expected performance of RIID in 
achievement of pihysi.ca I targets during the whole plan period can also be 
seen from the s;atretable. 

W11i ie 'IC phlysical achievement made by BRTC in the SFYP period is 
shown i Tabile 9. 3.2. The plan allocated Taka 350 nii11 ion which was 
mainly utilized for construction of Integrated Central Workshop for BRTC 
bus and truck division and acquisition of buses. 

The IIRIC' s data shows tiat BRTC carried 6.5 million passengers 
and 19 thousand tons of goods in 1984 which is almost twice of the same in 
1979. |towe l',these perfturtance indicate only 3.87 of tihe total passen
gers and less than 1I:of the total goods carried by mechanized read 
vehicles which is negligible. 
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Table_93._l PhysicalTargets and Achievements of RHD d-uring' SFYP -1980-85
(RHD) 

Items of works 
RHD normal schemes 

.," 

First 4 years of 
SFYP (1980-81 to 

1983-84) 

Achieve-
Targets .ments 

Targets Expected per
for final formance during 
year of SFYP 
SFYP 
(1984- Achieve.85) Targets, ) , ments 

I New construction of 
roads (miles) 

(a) Paved 
(b) Brick paved 
(c) Earthwork 

317.24 
281.69 
384.00 

342.84 
268.01 
312.18 

73.99 
63.02 
48.30 

391.23 
344.71 
432.30 

416.83 
331.03 
36r,48 

II Upgrading of existing 
roads (miles)' 

(a) Paved 
(b) Brick paved 

286.77 
5.50 

298.81 
6.54 

16.48 
-

303.25 
5.50 

315.29 
6.54 

III Bridges and culverts 
(Rft) 

(a) RCC/PC types 
(b) Portable steel 

bridges (baily)
(c) Bridges and cul-

16053 
14918 

3115 

12703 
9550 

1260 

3001 
2790 

1210 

19054 
17708 

4325 

15704 
12340 

2470 
verts under 
reconstruction 
programme 

IV Others 

(a) Land acquisition 

(miles) 
(b) Ferry services(No.) 

- Steel ferry 
- Marboat 

(c) Equipment (No. 
procured by types)
-Bull Dozer 
-Grader 
- 3-wheeled Road 

roller 
- 2-wheeled Road 
roller 

172.57 

19 
46 

2 
4 

53 

13 

130.08 

11 
48 

-

-
45 

8 

43.60 

3 
1 

1 
-

12 

216.17 

22 
47 

3 
4 

65 

13 

173.68 

14 
49 

1 
-
57 

8 

. - Pneumatic roller 
- Portable steel 

bridges (rft) 
- R.T. Roller 
- Water Tanker 

7 
12810 

10 
10 

-
12810 

8 

10 

-
-

-

3 

7 
12810 

10 
13 

12810 

8 

13 

*Source: RHD, Report of the working group for Road and Road 
Transport subsector un road development under RHD during TFYP,
 
February, 1985.
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9.3.2 Existing level of performance
 

(1) Method of estimation
 

Due to the lack of data all previous studies have estimated the
 
performance of the road mode in terms of total ton-km and 
total
 
passenger-km by means of the multiplication of vehicle fleet size, aver
age loading, and assumed annual kilometrage utilized. Resulting nation
wide performance figures vary depending upon particularly the assumed
 
level of annual utilization.
 

Although the results of the Consultants' O&D surveys provided a
 
good basis for establishing characteristics of road transport in
 
Bangladesh, the Surveys did not cover all areas of the country. 
 However,
 
the Consultants' effort to put together all available traffic counts
 
resulted in the nation-wide traffic volume estimates as shown in Section
 
9.2.1. The total ton-km and 'the total passenger-km estimates were
 
obtained in the following manner based on 1985 traffic volumes.
 

All road links were classified into 12 groups with different traffic
 
compositions depending on their geographical location and their rela
tionship with major movements. Percentage distribution figures for each
 
vehicle type for each of the 12 groups were taken from the Consultants'
 
survey results after checking against RHD's actual counts at various
 
locations. Combining the traffic conditions per vehicle (4.7 tons per 
truck, 53 persons per bus, 26 persons per minibus, 3.6 persons per car/ 
taxi/jeep, and 1.5 persons per rickshaw), ton-km and passenger-km for 
each link were calculated. Summation was made over the entire network
 
to yield nation-wide total ton-km and passenger-km.
 

It should be noted that, while the Consultants previous total
 
ton-km and passenger-km figures presented in the Draft Final Report were
 
under-estimated due to their being based on survey results, estimates
 
presented in this report may be in the side of over-estimation. Some
 
of the traffic counts could have been taken at locations not entirely
 
outside the influence of urban traffic and may not be representative of
 
the entire length of the subject road link. The extent of such distor
tion can not be determined by the available data. It would probably be
 
less than 10%.
 

(2) Total passenger-km
 

A total of 15,460 million passenger-km per year was obtain d by the
 
above procedures for 1985. Breakdown by vehicle type is shown below:
 

Vehicle Type Passenger-km per year (billion)
 

Bus 12.45
 

Minibus 2.38
 

Jeep/car/taxi 0.48
 

Rickshow 0.16
 

Total 15.46
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Plass. kiln 
Study Year (ni 1 ion) 

1. Intermod1l Study 1985 15,460 

2. Worl.d Bank Sector Mlemorandum 1979 14,362 

3. BTS Review ntlupdI te 197'9 18,720 

4. Bllngladuosl li'rgy lanning Project 1981 10,207 

1982 1.1, 130 

SU'tIoo; 2 uIil 3 took onkl IMtlSo into accoutnt. All exCoept ITS 
de r i ved s i11, 1t'oS I i VC 11iL'. I le t inc I lid 1ng lisio s opera tang m ide 
:i t ie.a, who r [lah (111 II t Lto' esi L matto fo t ra ffic to de of 

Ci i U S . SO111:o - ' S Oto-it ilIt O Wai S 'oaSCd on ilo ;IV(or'o loiS acCuo llpocy of 
1)L's ( ti ic%,IlOsts tilc ul touIs' rCsIul t.41 p1 ,, i 2c3 r tha te (jioo SlIIVO'V 

Wolt lthao iic rago oCCipIiC' j p r,1 oL 1or o;.; ho o Illoli5A o rll 
utiLizo tion i ; 72,000( km as cliaimed by ptiVato op l-ZiLatloro, tlh tota.l bus 
lio oc ti~r-kml tof 12, ua mlill ion laipl it; Lhat a Ltat/al of 1,)00 I(us( s are 
blaing opo rtiltLtd Ior intor-citV SIcSeS i C s, IL;1V1lg ,00) t) ity 
servi cos, I Cd i, )' 5, 0010 es _lt.t jCtvy orv ico ,, r i m r iIyN in )i iko and
CIIit iIgong. IIailyr I ciIc itv of 5,6000 blss wi tlh avrae occupancy of 
80 persois per bus and tle avirago trip of 20 minutesio in 'Ic-Conl11odate 
1..3 nil I 1ion (filan g rnsi hour.lir -r ; 

Th ahove cotinIato for tLao total p;ssenger-kfn on inter-city routes 
therefore , appe ro ICSonalhie, 

(3) 1aa toal ton--kin 

\ total of 2,460 mi l lion ton-km was obtaLned by the procedure 
described above. A Comparion with previous estimates is shown below: 

Ton-ki 
Study Year (il. I ion) 

1. Intermoda I Transport S tudy 1985 2,460 

2. World Bank Sootor _1noronllIdaim 768MmL 1.979 

3. Bangllcdsla EnIIrgy Planning Project 1982 1,479 

Souzrc . 3 ooLililAtt, wo; baled atl he average Load of 3.4 tons per
truck, which isa 28, I,,ewo than tla tanonSltonts' finding by the traffic 
survey. Cons idt.ring lOWsabSOa(llant growti, two et iinates are com
parab Ie . 

9.3. 3 Ill1t1or i :,al c LumLi iiing roalmiado2licrfolaIanCL 

TilioItl'taod utI IiZel ii1 tLa1 'rciaotLaa cotia imat the ex tisting ton-km 
ond n; -. wa:io ior-kdi rc- I';L;ad on Xi Slting, t raf f ic volmmes rather 
than tLhe i ilrocL MethodOf 1 IiMat ing frOm f leect s i:e ;a in previous 
studios. Estinmates gixven i pr'tViaLaS StaliS, theretfore, are nt 
directly cOmp" lbl to oo t iTmlt o. af roa-ldMuode -i'crl(1'OniImce developed in 
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9.4 Service Quality, Fares, Rates and Costs 

9.4.1 Service quaLity 

(1) Passenge r sorvics 

A survev of road t ranlsporL passenger users was conducted Lo ascer-
La in why they IIad p re fe r red road to other Modes of t rans port , as suini ng
l Altenative e.xisted. Travellers oin some 22 routes were questioned,

and the results are given in Table 9.4.1 for bus and microbus separate
ly. NQne cited the cost as the reason for selecting this MIode. Con
ven ience seems to dominate pfassenlgers dec is1i.on on choosilng this Mode 
as shown in Table 9.4.2 and Table 9.4.3. 

(2) Freight services 

A survey Of freiglt shippell's wa.s conducted, covering major shippers
of PetroLeunI plod tlCs , jute products, fortiilize , Cerealls, Li and 
cement. 'Tie reason for the choice of road as opposed tO alternative 
modes was requested. The es l I ts for shippers whoIsed Iroad for Certa in 
routes in preference to o ieLrT Hodes are giveni in 'lab]e 9.4.4. 

The predolinali reason for clioosing road (0Y,:3') the ofwas saving 
t imL. Hlowever, a significant nUmer no ted that the' absncte o1 a CoMIpet
ing Mode (24/) was the reason for choosing road. 

9.4.2 Fares and rattS. and kldill!-unl10ading charges 

A Survev ')I-piStllt" a ,, freight rtes and charges for loading

and unloadingll were airr,ci 
 ont . Acti:' -.ioiin s paid as opposed to offi
cia]I rates werei oked l ii, wcrs i'eCo-ded.
 

'lab I,_ 9.4 . Ium:ima mzei s road paSseLLnLgr Itaces by i'ouLte , and they are
 
illustratuld il Fig. 9. I.. I ,ci distance.; 
 over O km fares per kmiare
 
fairly constant. lIt ther isSa i Cala'rtI ils t inc i Oil 
btwtenoi'ouLtes includ-

Ing OtI' t1lmlllii cross ill t01101' tolLS,
Id m 

Tab I t? 9. .m ni iri Z tLe i'tc U 1,s f I I-C gi,ti rdaLte( 1iii've, by -OUte 
They alce plotLted in Fig. 9.1 .. tor thv r per ton'-ki raie and hailing 

iStanceL'. Cons i d U b : %a i' at iins ':: I; depending oin routes. Tliese dif
ferences atc p(oI',' i-i oct i ni il the rOtite lndit[lle and the degreC 
of availabil i I f I aul -c1' , . - 'a'p l fO r I few eXti'enle cases,
 
h0Wever, tile ene 'L I el a Li- ,'mli i Ih' t Ween tLhe pcir 
 ton-km Iat(2 and the 
hiIl ing dietalc'e I lcvth i c]aLtioilip be tween tic cost inld the 
d is tLa t 2 . 

TaL 9.4, til''h M-aVllf O;h 'u'ev on l oading And unloading 
charges. Apparnttlv ittil elmirges virV a gatl lLa evet for Lie same 
commodlily, inldicitilg tile Mittl'- it a simple onea iillildiil, tihe effect 
of the avai ibili [Lv of lIabo' at at pai ii i r tiiit' aild jmplace. 
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t 
 this study. Past performance estimates were obtained by calculating

backwards from the 
existing situation by means of estimated growth rates.
 

For freight traffic by trucks, 
the growth rate in the period 19761980 was estimated at 8.0% per annum based primarily on 
the truck traffic
 
growth. For the period 1980-1985 it was assumed to be 6.1%,per annum, the
rate of truck fleet growth, with the implication that per vehicle perform
ancp has remained constant during the period.
 

For passenger traffic the growth rate of total passenger-km was
determined by taking growth rates of each of vehicle fleets of buses,

minibuses, and cars/taxis/jeeps, weighted by their respective shares in
the total passenger-km on inter-city routes. 
Table 9.3.3 summarized the
 
procedures. 

Table 9.3.4 shows estimated changes in the total ton-km of 
freight

transport and the total passenger-km by road mode.
 

Table 9.3.3 Passenger Traffic Growth Rates
 

Year Composition

Vehicle Type 
 Fleet Growth Rate (1975-1980) 1985 1980 1975
 

Bus 5.5% p.a. 
 81.4 87.0 91.7
 

Minibus 
 14.4 
 15.5 10.1 8.5
 
Car/taxi/jeep 11.3 
 3.1 2.4 1.8
 

Average growth rate % p.a. 
 7.0 6.5 6.2
 
Period average growth rate % p.a. 
 6.8 6.4
 

Table 9.3.4 Ton-km and Passenger-km Growth
 

Ton-kilometer Passenger-kilometer
 
Year (million) (million)
 

1975/76 N.A. 
 8380
 

1976/77 1370 
 8953
 

1977/78 1489 
 9566
 

1978/79 1618 
 10220
 
1979/80 1759 
 10918
 

j80/81 1912 
 11665
 

1981/82 2037 
 12516
 

1982/83 2169 13429 
 . 

1983/84 2310 
 14409
 

1984/85 2460 
 15460
 

Source: Consultants
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Table 9.4.1 Road Passenger User Survey 

No. origin Destination Distance Time Speed Comfort Advantage Other 
4.km hours k.p.h 

1. Ohaka Chittagong 240 7.3 33 Bi Mod3 omfort 5 C re. 4 
Dhaka Chittagong 240 7.3 33 B. Mod Near house 

3. Dhaka 
Dhaka 

Comilla 
Comilla 

90 
90 

2.3 
2.3 

39 
39 

B Good 
B. Good 

Comfort C2 resp.) 
Near house 

Dhaka 

Dhaka 

Dhaka 

Comilla 

Comilla 

Comilla 

90 

90 

90 

2.3 

2.3 

2.3 

39 

39 

39 

B. Good 

B. Mod 

B. Mod 

Save time ( 2 resp.) 

Comfort C 2 resp.) 
Save time C2 resp.) 

4 

4. 

7. 
9. 

Dhaka 

Dhaka 
Dhaka 

Bhariub 

Kishorganj 
Mymensingh 

88 

186 
124 

2.0 

4.0 
2.0 

44 

47 
62 

B. Good 

B Mod 
M Good 

Save time 

Easier 
Easier 

3 reap.) 

(3 resp) 

Dhaka Mymensigh 124 2.0 62 M. Good Save time 
Dhaka Mymensingh 124 2.0 62 M.Mod Easier 
Dhaka Mymensingh 124 2.5 50 B. Good Near house C 2 resp.) 
Dhaka Mymensingh 124 2.5 50 B. Good Save time C 2 resp.) 

12. Dhaka Sylhet 264 " 7.0 38 M.Good Comfort5 3 resp.) 

Dhaka Sylhet 264 7.0 38 N. Good Save time 
Dhaka Sylhet 264 7.0 38 M.Good Comfort 5 
Dhaka 

Dhaka 

Sylhet 

Sylhet " 

264 

264 

7.0 

7.5 

38 

35 

N. Mod 

B. Good 

save time 

Near house 

4 reap) 

Dhaka 

Dhaka 

Sylhet 

Sylhet 

26 

264 

75 

7.5 

35 

35 

B. Mod 

B. Mod 

Save time 

Easier 

C3 resp.; 

Dhaka Sylhet 264 7.5 35 B. Mod Near house 

15. Dhaka Khulna 278 7.5 37 B. Good Save time 
Dhaka Khulna 278 7.5 37 B. Mod Safer (2 resp.) 
Dhaka Khulna 278 7.0 40 B. Bad Near house 
Dhaka Khulna 278 7.0 40 B. Mod Save time ( 2 resp.) 

18. Dhaka Jessore 218 6.5 34 B. Mod Save time 
22. Dhaka DinaJpur 385 12.0 32 B. Good Easier 

Dhaka Dinajpur 385 12.0 32 B. Mod Save time 
Ohaka Dinajpur 385 12.0 32 B. Mod Safer (2 reap.) 
ohaka inafrur 385 12.0 32 B. Mod Near house 

23. Dhaka Rangpur 304 10.5 29 B. Good Easier 
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Table 9.4.1 Cotinued 

No. OrIgii, Distination Distance Time 
 Speed Comfort Adventage Other 
kIm. hours k.p.h 

23. 2haka :anqpur 304 10.5 29 B. Cx\d Save t1i.e 
2haka .anorur 304 10.5 29 B. :.ld Save tire ( 4 resp.) 
thaka Rangpur 304 10.5 29 B. Mod Easier
 

'7. "haka ChanIpur 156 4.0 
 39 M. Mod Comfort ( 2 resp.) 
haka handpur 156 4.0 39 M. Mod. Safer C 6 resp.) 

Dhaka 'handpur 156 4.0 39 M. Bad Comfort 

. haka Vavuka 
 84 1.5 
 56 M. Good Easier
 
2ha.a Vauka 
 84 1.5 
 56 B. Good Near house
 

,9. ,haka sherpur 194 6.5 
 30 B. Mod No other moJe( 3 resp.) 
Dhaka Jamalpur 173 5.5 31 B. Mod No other mole ( 2 resp.: 

0haka a iur 173 5.5 31 B. Mod Save t-,me
 
7haka Jmalnur 173 5.5 
 31 B. Mod Ne'er house 

31. -:haka Tanoa L 93 2.5 37 B. Good Near house 
:haka angal 93 2.5 37 B. Good No other mode 
"haka arangai1 93 2.5 37 B. Good Save time
 

-2. Dha2. a Tr'!sal 102 
 1.5 68 B. Good :ear house 

33. Dhaka Mcducur 128 4.5 28 B. Good Near house 

34. Dhaka Barrsal 229 8.0 29 B. Good Ha'e time 2 resp.) 
Dhaka Darlsal 229 8.0 29 B. Mod Save time 4 resp.) 
Thaka Bar-sa1 229 8.0 29 B. Mod Near home 

Fla:drur7. ihaka 105 3.5 30 B. Good Save rime
 
Dhaka arlr 105 
 3.5 30 B. Mod Save timne 5 resp.) 
:Dhaka Far-dpur 105 3.5 30 B. Mod Fasier
 
thaka Farrdpur 105 3.5 
 30 B. Mod Near house
 
Dhaka Farrdpur 105 3.5 
 30 B. Mod Safer 
dhaka Farlmpur 105 3.5 30 B. Bad Near house. 

36. Dhaka Oalanda 78 2.5 31 B. Good gave rime 
27. Dhaka helna j1 256 7.0 37 B. Mod Safer 

na;a Learle 2 56 7.0 37 B. Mod Sao tnme 

-ource : - tanr
 

Notne B = ;M -I i: u. 3 
lod= M4oderate, 4resp= responses. Comfort= Other modes too crowded.


5': 
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---------------------------------- ------------------------------------ ---------
-------------------------------------- --------------------

Table 9.4.2 Analysis of Road Passenger Users Surve 

vO bLO CO:IOtt :llcr."bu.. cof rt 

other -Modes Good noderate Bacd Total Gocd 8oO -tL 3 " 

Less crowded 2 10 0 12 3 3 1 7 19 18 

Save t-me 14 22 2 38 2 4 0 6 44 41 

Near House 7 8 1 16 0 0 0 0 16 15
 

Easier 2 4 0 6 4 1 0 5 
 11 10
 

Sater 
 0 6 0 6 0 6 0 6 12 11
 

No other Mode 1 5 0 6 0 0 0 0 6 5 
.........-----------------------------------------------------------------------------------


Total 26 55 3 84 9 
 14 1 24 108 100
 
.........----------------------------------------------------------------------------------

: 31% 65% 4% 100% 38% 58% .1% 100%
 
.........-----------------------------------------------------------------------------------


Source : Consultants
 

Tabla 9.4 3 Percentage Distributior of Road Passenger Users Survey
 

......................-------------------------------------------------------------

huo -o-nct ------ c omfort
...~ __:.---. Sad Total Good moduraL B. , Tocal..- h.t, 

Less crowded 8% 18% 0% 14% 33% 21% 100% 29% 

Save time 54t 40% 67% 46% 22% 29% 0% 25%
 

Near ouse 27% 15% 33% 19% 0% 0% 0% 0%
 

Easier 
 8% 7% 0% 7% 45% 7% 0% 21%
 

Safer 0% 11% 0% 7% 0% 43% 0% 
 25%
 

No other node 3% 9% 0% 7% 0% 0% 0% 0%
 
......----------------------------------------------------------------------------


Total : 100% 100% 100% 100% 100% 
 100% 100% 100%
 
......----------------------------------------------------------------------------


Source : Consultants.
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Table 9.4.4 Road Users Freight Survey
 

.--------------------------------------------------------------
preference for use Survey results
 

of rood No.%
 
--- o-od---------------------------- -----------------------------


Save time 26 63
 

Save cost 4 10
 

Not available on others 10 24
 

Safer 0 0
 

Convenient 0 0
 

No rail wagons 1 3
 

Total 41 100
 
.......-----------------------------------------------------------------


Source : Consultants
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Table 9.4.5 Road Passenger Fares Survey
 

....................-----------------------------------------------------------------------

flju L Bus B Disj ncJl/ Fare[' ''.. 

No. Ori,:iii iitr iaci oL 
--------------------------------------------------------

Microbus M ks. p k,,. 
----------- --------

I Dhaka Chittagong B 240 43 0.18 

3 Dhaka Comilla B 90 is 0.20 

4 Dhaka Bhairab B 88 20 0.23 

7 Dhaka Kishorganj B 186 32 0.17 

9 Dhaka Mymensingh B 124 20 0.16 

9 Dhaka Mymensingh M 124 23 0.19 

12 Dhaka Sylhet B 264 65 0.25 

12 Dhaka Sylhet 1M 264 70 0.27 

15 Dhaka Khulna B 278 60 0.22 

18 Dhaka Jessore B 218 55 0.25 

22 Dhaka Dinajpur B 385 88 0.23 

23 Dhaka Rangpur B 304 75 0.25 

27 Dhaka Chandpur M 156 35 0.22 

28 Dhaka Valuka B 84 13 0.15 

28 Dhaka Valuka M 84 16 0.19 

29 Dhaka Sherpur B 194 35 0. 18 

30 Dhaka Jamalpur B 173 30 0.17 

31 Dhaka Tangail B 93 15 0.16 

32 Dhaka Trisal B 102 I7 0.17 

33 Dhaka Modhupur B 128 23 0.18 

34 Dhaka Barisal B 229 50 0.22 

3" Dhaka Faridpur B 105 30 0.29 

36 Dhaka Goa londa B 78 25 .32 

37 Dhaka Benapole B 256 55 0.21 

Source Consultants Survey. 
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Table 9.4.6 Road Freight Rates Survey 

........................................................................................... 

RouteNo.N................ Oriein DeiajnDLS I ilia t i oil Gmiujyk.Colmod i t y 
D:.st;c 

kmn. 

Rate 
TE!a /VneF lle 

Ra u e 
'1Tika/V m'. kn 

I Dhaka Chit tagong Pe cro leum 2110 338 1.4 1 

I Dhaka Ch £ t t a olu g Jute 240 352 1.47 

I Dhaka Chittaio1g Cement 240 290 1 .21 

1 Dhaka Chittagong Wheat 240 708 2.95 

1 Dhaka Chittagong Rice 240 708 2.95 

I Dhaka Chittagoig Iron 240 424 1.79 

9 Dhaka Mymens ingh Jute 124 321 2.59 

9 Dhaka Mymensingh Rice 124 340 2.74 

15 Dhaka Khulna Jute 278 351 1.26 

22 Dhaka Dinajpur Jute 385 827 2.15 

23 Dhaka Rangpur Jute 304 788 2.59 

31 Dhaka Tangail Whe a t 93 215 2.31 

31 Dhaka 'ran gai Rice 93 220 2.37 

35 Dhaka Faridpur Rice 105 220 2.10 

38 Dhaka Pabna Jute 161 589 3.56 

39 Dhaka Bogra Jute 198 616 3.11 

40 Dhaka Ashuganj Jute 88 300 3.41 

41 Dhaka Shiddirganj Jute 13 291 22.38 

42 Dhaka Ghorasal Jute 32 354 1L06 

45 Chittagong Sylhe" Wheat 426 675 j.58 

45 Chit t agong Sy thet Rice 426 675 1.58 

47 Chittagong Feni Fertilizer 82 198 2.41 

48 ChiL t agong Cox's Bazar Fertilizer 159 249 1.57 

49 Ch it ta 'ong Coai I la Fertilizer 150 258 1.72 

50 Chittagong, 'yiensingh Wheat 364 798 2. 19 

50 Ch i t t agong >ymens iu gh Rice 364 798 2.19 

51 C1 " L tago 1 Te j gaon Rice 230 775 3.37 

57 Khu 1na Jessore Fertilizer f 105 1.75 

57 Khulna Jessore Rice 60 180 3.00 

58 Khulna Kushtia Fertilizer 146 180 1.23 

59 Khilia F ridpur Whe, . 200 400 2.00 

59 Khu Ina Fari dpu r Rice 200 400 2.00 

61 Narayiigan fivymens i ngh Rice 135 345 2.56 

b2 Ni iayangali i Tegj gaI 1 i ce 20 70 3.50 

63 Na rayangax i Cho rasa I Fe rti I i ze r 50 33 0.66 

66 Ashulga[ l'Birhiainba ri a Fe Iti ze r 23 88 3.83 

Source ; (Co[s axilL1 ; Survey. 
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Table 9.4.7 Road Freight Loading and Unloading Costs Survey
 

Loading cost Unloading cost 
Commodity Taka/Tonne Taka/Tonne Comments 

JUTE 6 - 20 6 - 14 Higher figure towards 

Dhaka lower from Dhaka. 

FERTILIZER 8 - 10 10 - 12 

WHEAT 12 - 25 10 - 20 

RICE 12 - 30 11 - 30 

IRON 23 23 

CEMENT 20 20 

Source : Consultants survey. 
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FIG.9.4.1 ROAD PASSENGER RATES 

(1985 Prices ) 
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9.4.3 Road transport costs 

Operating Characteristics of truck.-; and iuses in Iangladesl have 
been determined Ay me-ans of the result of the Consul Imit'S traff it .ur
vey ;nd tlt! allI vo!; of ixiSt ing data as showln in tht prtitc-d ing sect ions. 
Detailed data on rotlt cost ortlmanco ti t tl-Cks and jsets Were tibta i nedt 
from BRTC, Blanglaidt'S.l Bu.s Truck OWteII Associ ation, ind Illter-ijotriCt BitS 
OWiler!; A so' iL ioll. 

Considerable dif'fertnces cxist betwee'n da ti supol iod v BRTC and
 
private Sector assoctitions. osts provided bv tilt private stotr asot
ciatiOns tendted to lhe higher than thtso bv BRIC: in yonttra. It is of
 
ctoTroe unlde rs titiL liet t a t tilt' privat L (t' ll*t L'i .sto ,'llimn high costs
 
ill evertv ill ["t11eXalIpl'j .t list t' Vt'r'y (-oi(oppo rL i Lv. lo, I. i i it s Ij t eWlt'de 
ceivabe rootino andt perioidic maintenatnt atitid tepirt ittims and claimed 
the maintI enancte ild repa itr COtris the LioS as li gh as tht by BRTC. 
Overall non-capital co.,t per vtlihit' I -kri iii 1981-84 et'portd by BRTC was 
Tk. 7., wltoreas bV the private sector Tk. IA' tri:ks. For intr
district base's c.mpardblt, figues wer e Tk. 9.7. for BRTC and Tk. 10.9 
tOr tie jpri Ltt s ectt'. 'Hit' aoltv' tw4tt ctt-t ilta wt-ro t'WeirollitOd with each 
other as ,tII is with data prest edtol ill )r vious s tIdit'S ani tiho most 
approplrir _ cost figuw't'. r eor dtett'miettd i t ll)bv iteti. 'flit' tsults are 
shotwn in 'l'ablts. 9.4.8 itnd 9.4.9 for ttiti" s ind bust,s rtspectively. 

Anorti:za tinttCosts or tit iM t' if 10 vi;l's at ttn in tt'r'oost 'ate of 
15% with 15'. scrap viliue at tit- enld of life were takit'it ol tilt'capital 
cost for both ticks and hiiso ii1 t''a tAlt ;ltions. 

Conversion factors for ectionttic cots f rtomt tinanclal ciot ais shown 
in the ADB Road Rehitbi I itatiou and Ma intenaice Itt'itjict Re port were adopted 
considering ttx compotnonts, real cost of fotreign Lxchange , and labour 
stadow price. 

Table 9. . I li d 9.4.11 show toll-kii costs aid AiSt'llger-m costs at 
di ff'erent htati I i tig atid t ravol distacillCes for t rucks and hIts tespecLive]y 
togethelr W, Litptlt'ftrilanlC i of isod itt arriving atcharacturi ot ic thmt 

those cos t.s.
 

m risoti was mtiadoe1with tMc veiiicle o0it' tinlg COtSL data SiiOsWI1 in 
tle Roid Rehtilbi I i tat itn anid Ma intenance ltrojtect Report prepired with the 
ass tatitanc' of ADl! in ,tJu 1984. Bt'c;istsi-s of higler unit cost diata Sllp
plied bv IRC ild til' prli,iit stctttr id ,CIL'raI l' lIwir prt folrmance 
'hlraci'teri'is;tics det't'iinld b' tie retdl to of t'alffit' sIrvvy , 1ti 1L cistS 
de'e tloi'd lv thitisstudv an, osltntowititlighiter ttallthS't illtilo plteviou S 
Studit- as4s uv,' in I','ble. 9. . 12. 

F,,r 1 l r t':pt,,O f VI it', ;, I pt , hoses, and'lli lnaw,-Ivickup, ittini jet-po 
oil rs I cI ,I I I) e YI,~, r I ,I *I ' ld ', t datg I C ,111pa r b t.r kII,Lt I) l'cl<' /IId hu s es 
Wars, llItt I P]t ' t)l1 t' ll:''c tiit I iiitli" tis i ktiattd liese 

t Y'P I s (II V.'ehi,1C , It ill I (M11)in .d 'hIlaFe C I u " iC IV', tIit: , (1 %''t type~s i 11 the 
trifti i i t .ht2'). cost' were derived.:.';f'luld I' vehicle, ,perititing ,f titemt 
II,.,tlall; It I.W t 'ilti, tie t it ,k'tots I .v.op,,d in tilieADB eadluaRoitabilita-
LiIn 11n 1: I uI , 111 a >; l, ,l il l .d Ii11t1111 ' , 1t u 1%11)b 1' 4.12 . 

le 
I-,-!I tioll ;h ip ht tlcctll tilt, ui [t roa;id t Cosll;}tt'l; alllI tilt! 

d i stLt' ' i I lu:t 't-td in F ip. 9.4. ; aI Fig. 9. ,.4. ttr passengers and 
fot frtfeight r' pt cLi lv. 
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Table 9.4.8 Truck Operating Cost
 

Financial Economic 

Fixed Costs per year (Taka) 

Crew wages and allowances 1/ 63,000 50,400 

Overhead 27,900 20,350 

Insurance 3,500 2,380 

Fees and taxes 7,000 -

Amortization 2/ 93,150 58,680 

rotal 194,550 138,810 

Variable Costs Per Km (Taka) 

Fuel and Lubricant 2.42 3.02 

Tyres and Tubes 1.12 0.67 

Maintenance and repair 2.30 1.38 

Tolls and fees 0.41 -

Total 6.25 4.31 

Note 1/ Crew allowances are in actual practice virtually a fixed cost item 

2/ Initial cost Tk.5,50,000 residential value 15%, life 10 years, in
terest rate 15% capital recovery factor 0.19925, the initial set of 
tyres and tubes is included in the initial cost for simplicity. 
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Table 9.4.9 Inter-District Bus Operating Cost
 

Financial Fconomic 

Fixed Costs per year (Taka) 

Crew wages and allowances 73,125 58,500 

Overhead 42,863 31,260 

Insurance 9,500 6,950 

Fees and taxes 3,125 -

Amortization 1/ 109,240 68,810 

Total 237,853 165,520 

Variable Costs Per km (Taka) 

Fuel and lubricant 2.29 2.86 

Tyres and Tubes 0.89 0.53 

Maintenance and repair 2/ 4.17 2.50 

Tolls 0.45 -

Other 0.45 0.36 

Total 8.25 6.25 

Note : 1/ Initial cost Tk.6,45,000 residual value 15%, life 10 years, interest 
rate 15% capital recovery factor 0.19925. 

2/ BRTC figure was modified considering the very high private sector 
maintenance costs. 
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Table 9.4.10 Truck Ton-km Costs by Distance 

(,nc i~t 1.s 

Average trips length 


C-erall averaie load (both ways) 


Average travel speed 


off word:n iHo.lays 

Working hours per jay 

Annual utilization (from BTS Review) 

Average non-running hours per trip (12 X 300-44,800/28)/263 


Financial 


Fiyest cost per working hour (Tk.) 54.0 


Variabe cost nor km 
 6.25 


Per Vehicle and Per Ton-km Costs 

Distance Punning flours Financial Cost (Tk.) 

k:m Hours /Trip Variable Fixed Total Ton-km 


25 0.39 9,50 156 459 615 5.23 

50 1.79 9.39 313 507 820 3.49 


100 3.57 11.2 625 605 1270 2.62 


150 5.36 13.0 938 7u2 1640 2.33 


200 7.14 14.7 1250 794 2044 2.17 


250 8.93 16.5 1563 891 2454 2.09 


300 10. 7 18.3 1875 988 2863 2.03 


350 12. 5 20.1 2188 1085 3273 1.99 


400 14. 3 21.9 2500 1683 3683 1.96 


Source : The Consultants, Table 9.4.8.
 

170 km
 

4.7 tons
 

28.0 km/hr.
 

300 days
 

12 hours
 

44,800 km
 

7.60 hours
 

Economic
 

38.6
 

4.31
 

(Economic Cost (Tk.) 
Variable Fixed Total Ton-km 

108 328 436 3.71 

216 362 578 2.46 

431 432 863 1.84 

647 502 1149 1.63 

862 567 1429 1.52 

1078 637 1715 1.46 

1293 706 1999 1.42 

1509 776 2285 1.39 

1724 845 2565 1.36 
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Table 9.4.11 Bus Pass.-Kni Costs by Distance 

Conditions
 

Average bus trip length 148 km 

Average number of passengers 53.4 persons 

Average travel speed 23.5 km/hr 

No. of working clays 300 days 

Working hours per day 24 hours/day 

Annual utilization (from BTS review) 72,000 km/year 

Average trips per year 486 trips/year 

Average non-running hours per trip 
(24 x 300 - 72000/23.5) 486 8.52 hours/trip
 

Financial Economic
 

Fixed cost per working hour 33.0 23.0
 

Variable cost per km 6.25 6.25
 

Per Vehicle and Per Passenger - km Costs 

Distance Running Hours Financial Cost(Tk.) Econonuc Cost (Tk.) 
kn hours /Trip Variable Fixed Total Pass-km Variable Fixed Total Pass-km 
25 1.06 9.6 206 316 522 0.391 156 221 377 0.282
 
50 2.13 10.6 412 350 762 0.285 313 244 557 0.208
 

100 4.26 12.8 825 422 1247 0.234 625 294 919 0.172
 

15c 6.30 14.9 1238 491 1729 0.216 935 343 1281 0.160
 

200 8.51 17.0 1650 561 2211 0.207 1250 391 1641 0.154
 

250 10.6 19.1 2063 630 2693 0.202 1563 439 2002 0.150
 

300 12.8 21.3 2475 703 3178 0.198 1875 490 2365 0.148
 

350 14.9 23.4 2888 772 3660 0.196 2188 53E 2726 0.146
 

400 17.0 25.5 3300 841 4141 0.194 2500 587 3087 0.144
 

Source : Table 9.4.9. The Consultant.
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Table 9.4.12 Average Economic - Vehic]e Operating Costs 

ADB RRM Study 

Vehicle Running Costs (Tk./kn) 

Trucks 4.34 

Buses 4.38 

Pickups 2.62 

Minibus 2.64 

Jeeps 2.39 

Cars 3.55 

Average -


Vehicle Time Costs (Tk./year) 


Trucks 
 116580 


Buses 
 149200 


Pickups 89100 


Minibuses 
 113160 


Jeeps 50280 


Cars 
 57660 


Average -

Average Per Hour Tk. 18.5/hr.
 

For 7200 hours per year.
 

Source : The Consultnats.
 

ITS Traffic Composition 

(Tk./km) 

4.31 

( 

49 

) 

6.25 25 

(2.60) 

(3.77) 

(2.37) 

(3.53) 

1 

12 

4 

9 

4.62 100 

(Tk./year)
 

138810 49
 

165520 25
 

(106090) 1
 

(125540) 12
 

(59870) 4
 

(60970) 9
 

133400 100
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FIG. 9.4.3 ROAD TRANSPORT PASSENGER FINANCIAL AND ECONOMIC COSTS 
1985 Prices ) 
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FIG.9.44 ROAD TRANSPORT FREIGHT FINANCIAL AND ECONOMIC COSTS 
(1985 Prices) 
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9.4.4 Comparison of rates and costs 

Actual passenger fares and freight rates are compared with the esti
mated unit costs graphically in Fig. 9.4.5 for passengers and in Fig. 
9.4.6 for freight. In both cases actual fares and rates are lower than 
the financial cost at any distance. This means that road transport opera
tors in Bangladsh are not earning sufficient revenue to replace their 
vehicle every 10 years as assumed in deriving the cost estimates. 
Operators are no doubt forced to cope with this problem of low rates by 
stretching the vehicle life. 
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FIG.9.4.5 COMPARISON 

(1985 Prices) 

OF ROAD PASSENGER COSTS AND FARES 
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FIG.9.4.6 COMPARISON OF ROAD FREIGHT COSTS AND RATES 
(1985 Prices) 
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----------------------------------------------

-------------------------------------------------------------------

-------------------------------------------------------------------

9.4.5 Expenditures on road sector
 

The annual expenditure ol main and inter-district road during past
four years from 80/81 to 83/84 in shown in Table 9.4.14.
 

The avernge annual expenditure is approximately Tk. 1,460 million 
at 1984/85 prices. The annual expenditure in last four years has not 
increased. The percentage allocation is as follows; 

New 	 construction works = 25.7%
 
Upgrading and Widening Works = 29.0%
 
Maintenance works = 26.4%
 
Bridge & Construction works 
 6.7%
 
Miscetlaneous works 1
i2.2%
 

Total = 100%
 

Arr-,ih - OOVn records in January 1985, the percentage of foreign

aid 	t, 
 are on new construction work was 29% 
and 	on upgrad
ing wL.............. lustrated in "'ible 9.4.13.
 

Table 9.4.13 
 Share of Foreign Aid on National Road Construction
 
and Improvement (Million Taka 1984/85 Price)
 

)------


Financial . 
-Year -- ---

,!ew construction -p-------.. 
-Local - -- Foreign ------

aigwdnn. ng 
-Local - - -- Foreign 

1981/81 126.9 28.1. 442.4 78.2 
1982/82 179.3 67.1 232.0 3.4 
1982/83 189.4 68.6 304.6 81.5 
1983/81, 237.6 141.3 236.9 25.8 

Total 733.2 305.1 
 1215.9 188.9
 

(71%) (29%) 
 (87%) (13/)
 

Source : RUD
 

9.4.6 	Construction costs and maintenance costs
 

The construction and maintenance costs for the main and 
interdis
trict roads such as 
national and ragional highway are calculated based
 
on the typical Rill)
ongoing ,-homes as follows:
 

(1) 	New road construction cost 
(National highway category-A)
 

a. 	Khulna-Monglta Road
 

Total road length : 36.1 km (12.2 m crest width)
 

Pavement 
 : 7.3 m width, 45 cm thick
 

9-75
 



TABLE 9.4.14 	ANNUAL EXPENDITURE ON
 
MAIN AND INTER-DISTRICT ROAD
 

(MILLION TAKA)
 

FINANCIAL ROAD LENGTH (km) 
 EXPENDITURE(2) ( 84/85 PRICE) AVERAGE
YEAR NATIONAL REGIONAL TOTAL (1) N 	 EXPENDITURE
2) Ma (& M5
 

HIGHWAY HIGHWAYTOTAL 
 PER km 

80/81 2,75B 1.205 3,963 319 582 437 100 82 1520 0"38 

81/82 2,761 	 1,215 3,976 354 287 367 65 108 1.181 0.30 

82/83 2.77 1 	 1.221 3,992 380 470 350 112 304 1.616 0-40 

83/84 2,774 	 1,221 3,995 443 349 381 	 110 219 1,502 0-38 

AVERAGE 
 3,982 374 422 384 97 178 1.455 0-37 

REMARKS (1) N FOR NEW CONSTRUCTION 

(2) U &W FOR MAJOR UP-GRADING &WIDENING 	 ml6.*.
(3) Ma MAINTENANCE .o.. Mi
 
(4) B & C BRIDGE & CULVERT (?5A .) 
(5) Mi MISCELLANEOUS (INFRA-STRUCTURE PROJECT, Mail 

ROAD RESEARCH TESTING 
 u2G.4/.)&wFERRY ETC) 	 (29.0'/,) 

-4 	 < 
SOURCE -RhQ 

PERCENTAGE BY WORKS 
(AVERAGE PAST 4 YEARS) 



Total construction
 
cost 
 *Tk. 569.3 million
 

Cost per km 
 : Tk. 15.8 million 
(1984 price) 

*Land acquisition 
cost : 1.9% of total cost 

b. Comilla-Chandina Bypass
 
Total road length : 23.7 km (11 m crest width)
 
Pavement 
 : 6.7 m width, 58 cm thick
 

Total construction
 
cost 
 *Tk. 416.1 million
 
Cost per km 
 Tk. 17.6 million 

(1984 price)
*Land acquisition cost 1.4% of total cost
 

c. Polder Road (8 km) 
 Tk. 18.7 million/km
 

(2) Upgrading cost
 

Typical upgrading cost of national highway in the RHD ongoing

schemes are as follows:
 

(million Taka)

Estimated Cost
Road Section 
 Ltngth (1984/85price) Cost per km
 

Daudkandi - Chittagong 216 
 845.3 
 3.9
Demra - Narshingdi 39 3.2123.3 3.2
Tongi - Joydevpur 
 13 50.0 
 3.8 3.8
Joydevpur - Modhupur 113 280.0 2.5 2.5
Nayarhat - Aricha 50 
 121.2 
 2.4 2.4
Nagarbari - Gobindaganj 148 474.3 3.2
Gobiadaganj - Beldanga 3.2
 
138 448.8 
 3.3 3.3
Nagarbari - Pabna 
 45 210.7 4.7 4.7
Pabna - Iswardi 
 29 78.2 2.7 2.7
Rajshahi - Natore 
 90 285.9 
 4.3 4.3
Goalanda ""Jhenaidah 105 
 367.6 3.5 
 3.5
Jhenaidah Jessore 
 45 150.1 3.3 3.3
Jhenaidah - Bheramara 72 383.0 5.3 5.3
 

(Summary) (max. 5.3 -min. 2.4) 

(3) Maintenance Cost 
The RHD spent average 384 million Taka per annum during 80/81
83/84 for the 3,982 km length of the national and regional highways.
The average maintenance cost is 
some 96 thousand Taka per km at 84/


85 price.
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9.5 Infrastructure 

9.5.1 Road network, brid es and ferries 

(1) Road network 

It has been a difficult task to develop the road network in 
Bangladesi din to various inherent geographicas l, technical and other 
constraints. Th road transport is a comparatively new transport lode 
for the nation. Although railways and waterways have alwalys heoeai 
important for inter-district transport, the dtve topmenLt of paved roads 
started only in 195(0 and was limite d to inter-city ronutes and to those 
surroundintgmajor population cutLres. However, the ]lite sixties, most 
of tile existing network was completed. 

For the systematic development of the road lietwork, the roadhs and 
highways (if Bangladesh have been classified into 4 categories, namely
natitonaIl hi.hwavs, regional highways, feeder roads and upaszilla roads. 
National higlhiwivs Connect Dhaka to divisiOnl I headilqurters and impor
tan t regional ccitres, and regiitllait highway connect: to district head
quartels to industriIl and commercial centres. hus tie llain and 
inter-district roads are rep reseln ted bV nati(onal iantd iegionlill highways. 

All of the key centre.; stlh as divisional and district headquarters 
are now coinlnec ted bv nitional Iavid regionaIl highways, but most of 
arteri al roads ate substandard, having' narrow and weak pavements, and 
narrow bridges or inefficient ferry services. 

Table 9.5.1 shows the position of road length as on 3( .lune, 1985 
under the administration of the RHill), and Fig. 9.5.1 shows the existing
main and inter-district road network (orterial road) which totals some 
4,000 kms. 

Table 9.5. 1. Length of Roads Under RHI) bv Categoriesand Type of Cons truction (as on 30 June 1984) 

Length ias per present ipavelment condition 
1Tota I - t 
road IBB11 IorCategory of Roads length Paved i part Iy 

I 
I Gravel I EarthernI Tracks 

(kin) road paved road road only 

road I 

National lighways 2,781 2,, 544 1 Ih 95I' r -9 

Regional Highways 1,216 990, 172 43i -II 

Feeder Roads 2,833 1,128 5510 231 891 I 33 

Upazi la Roads 3,=12] 883 951 
I 

3 
j 

1 ,491 263 
I ____________ 

Total 10,450 5,0531 1,7014 275 2,520 296 

Source : inventory of Roads under Rill) as o1 30 June .1984 
(RmD) 
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As can he seen in Fig. 9.5.2 the arterial road network has been 
developed in the shape of alphabet capital "'" following the North-
South traffic connecting from CIttagong to Syihet or Mywnensingh 
through Dhakai in East Bangladesh and from Khulna to Rangpr in West 
Bangladesh. And the routu for East-West traffic is cut by the two 
big rivers being the J;imna and Meghlna. oth are unbrided gaps 
requiring ferry services. This 'it" shape rmote forms a part of the 
Asian Hiighway ai i is the maj or frame of road transport network 
Bangladesh. 

Descriptions of major route are summerised and tablated in Table 
9.5.2. 

(2) Bridges and ferries
 

(a) Bridges 

Approximately 2000 bridges exist in the country, However, 
no standard inventory is kept at RItD headquarters and no 
accurate Up-to-date inventory of bridge conditions is avail
able. Moreover little maintenance work has been done 
the reon. 

Existing bridges are divided into the following two groups
for the maintenance or inspection purposes. 

"Group A" Good ----- -No maintenance required. 

Fair ------ Routine maintenance required. 

Poor---- -- Requires repair within 6 months. 

"Group B" Dangerous- - Requires immediate repair within 
traffic signing and restriction. 

Close------ Bridge must be closed. 

From visual inspection it was estimated that one third of 
the existing bridges belong to ','Group B" giving rise to a 
serious problem. 

Updating the road system inventory in full detail and the 
introduction of a maintenance management method of evalua
tion is urgently required. A data bank should be estab
lished.
 

Table 9.5.3 shows the position of bridges and culverts since 
1972, whie Table 9.5.4 shows the bridge classification 
according to the bridge inventory of the updated BTS in 
1978-79. 
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Table 9.5.2 ,Major Route Description 

Location X Name 

SP',te 

of X 

x 

Length 

(Kin) 

I 1w.'ement 

l1es thdn I 
':idth 

core th;in 

I Ave. T'!Iffic 

I volure in 

I 

I 

Poute Description 

x I x .5m I 5.5o I route I 
x I (one l.111e) I tw, arles) 3 197J5(' h/,!ay) 

Dhaka 
.Ia trabari) 

Chittagong 
260 0 100 2, 50 

(ne of the heaviest trafficked highways 
in BarilWadsh. There are two river g9ps. 
ChandJia-Comilla an ieni hy pas plojects 
are nw under notruction. 

Dhaka 
De )rlico 

265 52.7 47.2 1,190 

Tlier-
e 

hetwee ! 

rive! 
0e -

.;ir ' n' 

-,)r 

t I: 

two of them, 
The section 
'ery falt:rih 

Syllhot e 

uhaka 
(rtirpur) 

75 0 100 2,110 

This is , i ''e 

Wie;t tt, , . 
rr~ute j:; f -irl 

t i ve r,t- for East
-1 c,!lvi tion of this 

. 
Aricha 

Daulatdia 
Tart of 14o*a-Yhuloa r';sd. The section 

Khulna 
220 48.8 51.2 1,120 

between 
lane (Ii 
prqje. 

Y!:n' re cod 
.tnmar) 
n3 'i,w-in. 

Jhenida is of one 
A widening/upgrading 

Nagarbari isp rtnt r',ol fsr NirtI-west traffic.Thin rev niso n a very' moos, yor:dition. 

Dinajpur 
290 53.6 46.4 860 A maintean:o,-

is now being 
and tehabi, ,itation project 

planned ly IDA. 



Table 9.5.3 Bridge and Culvert Position 

Year 	 72/73 78/79 S.F.Y.P. (79/80-84/85) 

Bridge Number 1,006 1,868 

Length (Rft) 95,865 152,071 Target (1,042 Rft 

Achievement 
(Expected) 

45,204 Rlft 

Culvert Number 2,182 3,850 

Length (Rft) 24,132 40,895 (Approx) 

Total Length 
 (Rft) 119,997 192,966 	 283,170
 

Source : Updated BTS, R.1H.D 	 1984 - 85 ADP 

Table 9.5.4 Bridge Classification
 

Total number of bridges 	 1,868
 

% of bridge by category 	 Multi-span bridges 41.6%
 

Single span bridges 58.4%
 

% of bridges by type 	 Concrete bridges 66.9%
 

Steel bridges (concrete deck) 8.8%
 

Steel bridges (timber deck) 3.1%
 

Timber bridges 8.5% 

Brick and other types 12.7% 

% of bridges by width More than 5.5m 51.9%
 

Less than 5.5m 
 48.1%
 

Source : Updated BTS
 

(b) Ferries
 

Total of 65 RHD ferry crossings in the country 32 were
 
currently operative in the arterial road network. 
Table 9.5.5 
shows the number of ferry crossing in different category of 
road, and Fig. 9.5.3 shows the location of major ferries. 
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Table 9.5.5 Number of Ferry Crossings 

Category 1980 
 1981 1982 1983
 

National Highways 16 2016 18 

Regional Highways 11 1210 13 

District & feeder roads 
 33 35 32 33
 

Total 
 59 62 63 65
 

Source R.H.D. 

A complete inventory of ferry boats is not available, but it 
is estimated that about 100 boats are in-service; 55% being 

-ide of steel, each with twin engines having a capacity of 
% to 18 cars or 3 to 9 trucks; 45% are wooden, with single 
engines having a capacity 6 passenger cars or less, and many 
of existing ferries were are more than 10 years old. 

There are two authorities operating ferry serv- ces in this, 
country. The R.It.I). is operating ferry servU es at shrt 
road gaps, and the t IWTC is operating and maintaining ferry 
services on longer gaps and across the mighty rivers of 
Padma - Jamuna at ArIcha, Nagarbari, Daulatdia, Bhuanpur and 
Siranjgonj. Aricha is the most important road crossing point 
of East - East traffic in Bangladesh. 

Fig. 9.2.6 shows the annual ferry traffic growth at major 
river crossings in the arterial network which included the 
Jamuna, Meghna and Daudkandi crossings. The current Jamuna 
(at Aricha) crossing traffic is about 800 and the others 
1,41)0 vehclea per day. 

9.5.2 Road standards 

As the road transport network in Bangladesh is a comparatively new 
medium viz-a-viz other modes such as railways or inland waterways, the 
road standards have not been fully established. The RHD has recently 
revised its design standards for road. Table 9.5.6 and 9.5.7 shows the 
present RHD standard tihe design new road is expected to follow those 
standards.
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Table 9.5.6 Standard Cross Sectional Widths 'y Type of Roads 

Type of Road Category Traffic Crest Pavement Shoulder 
Volume Width Width Width 

(in PCE) (m) (ini) (each side'm) 

National 	 Highway A More than 12.20 6.70 2.75 
500 

B 200 	 - 500 12.20 5.50 3.35 

Regional 	Highway A 200 - 500 
 11.00 5.50 2.75 

B 200 	- 500 11.00 3.65 3.65 

Feeder, Upazila Roads Less than 50 7.35 3.65 1.85
 

Rural Roads/Union Roads 	 5.50 3.65 0.93 

Village Roads 	 3.56 - -

Source : RIM 

Remarks: * PCE Factors in Banglade!,h suggested by ESCAP are 

Heavy Trucks, Busses, Commercial Vehicles,
 
Animal Drawn or Push Carts ..........................3.0
 

Cars, Jeeps, Pick-ups, Station Wagons,
 
Microbuses, Auto Rickshaws ......................... 1.0
 

Motorcycles, Rickshaws ............................. 	 5
 

Bicycles 	 .......................................... 0 
 .5 

The RHD has standardised design for new construction and rehabilita
tion and 
 this vairies nith each of the following classification. 

Case 1. 	 Upgrading/widening section when the cement concrete (CC) is 
in good condition and no crack has developed in CT. 

Case 2. 	 Upgrading/widening section where the CC is damaged condition. 

Case 3. 	 Upgrading/widening section where the pavement is flexible and 
has no underlying CC pavement. 

Case 4. 	 New construction. 

With new construction, the following pavement structures are speci
fied. 

Subgrade: 	 C. B.R. 8
 
(Compacted sand layer must he used for 
 improved 	 sub-grande) 

Sub-base: 	 100mm water bound macadam with specified brick chips (CBR 80) 
and 100mm water bound macadam with specified brick chips (CBR 
25)
 
Total, 200mm water bound macadam. 
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Table 9.5.7 
 Geometric Design Standards by Road Classification
 

Road Classification National 
Highwa, 

Regional
Highwa y 

Upazila Rural 
Road Road 

Plain 
Terrain 

Ru ing 
design speed 80 65 50 30 

Des i nii 
speed 

(km/hr. Rolling 

n imum 

design speed 

Ru ling 
65 50 40 25 

Terrain design speed 
Minimum 
design speed 

65 

50 

50 

40 

40 

35 

25 

20 

Miinimumn"- Plain 

Ruling 

Minimum 230 155 90 40 

Horizontal 
Curve 

Radii 
(mm) 

Terrain 

Rolling 

Terra in 

Absulute 
Minimum 

Ru li ig 
minimum 

155 

155 

90 

90 

60 

60 

30 

30 

Absolute 
minimum 90 60 45 25 

Vertical 

Curves 

Minm. grade change (%) not. 
requiring a vertical curve 

Minimum length of 
vertical curve (m) 

0.6 

50 

0.8 

40 

1.0 

30 

2.0 

10 

Superelevation Rate. Min. (%) 6 6 6 4 

Cross Fall of carriageway (%) 2.0 2.5 3.0 4.0 

Passing sight Distance, Minm. (m) 470 340 235 120 

Stopping sight Distance, Min. o,) 120 90 60 30 

Source : Roads & Highways Department 
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Base : 75mm semi-grout with stone chips & bitumen iCBR 80) 

Surfacing 50mm asphaltic concrete with specified stone chips bitumen 
and sand.
 

The RHD pavement standards are noted that Road Note 31 has been follow
ed with some modifications to suit local conditions. 

In practice the above pavement design standards are not widely prac
ticed and the pavement have often been designed by the particular engineer 
in charge on the basis of his experience and intuition. 

As a result of the ConsuLtants surveys it was possible to classify 
existing roads into the following groups. 

Group I :- New standard as represented by the Feni by-pass and the 
Khulna-Mongla Roads. These do not exactly follow the 
same RHD standards National Highway, category A, but 
based on the revised standards. This has a recommended 
cross section with minimum standards which can be ac
cepted for two-way two-lane highways. 

Group II :- Old standard one lane roads from Pakistan days represent
ed by roads between Benapole and Jessore or Jhenida and 
Faridpur in Western Bangladesh. This type of road seems 
to be easy to up-grade due to che adequate crest width 
and low embankment hight in the area of low flooding 
probability. 

Group III :- Non-standard roads represented by a part of Dhaka-
Chittagong road in Eastern Bangladesh. Widening and 
up-grading of this type of road is 'lifficult and cost
ly because of material needs for high embankment and 
it'- compaction. 

It was found that more than 40% of the existing National Highway are 
substandard roads having narrow carriageway of less than 5.5m (one land 
road) as shown in table 9.5.2. These roads will have to be upgraded to 
the latest standard National Highway, Category A to accommodate the traffic 
demand.
 

9.5.3 Development over the past decade
 

Fig. 9.5.5 shows a diagram of development of road infrastructure from 
the beginning of First Five Year Plan (FFYP) to the end of Second Five 
Year Plan (SFYP). 

It should be noted that the road lengths shown in Fi.g 9.5.5 were 
derived from Project Control Division's memo (RHD) date January 16, 1985 
and are slighly different from the figures shown in Table 9.5.1 which were 
also derived from RtHl)'s road inventory date. 

The FFYP launched in L973 mainly aimed at rehabilitation and restora
tion of roads, bridges and ferry systems which were heavily damaged during 
the liberation war. 

The arterial road network did not increase its total length substan
tially and the rehabilitation and restoration programme did not complete 
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during the FFYP. Fol.lowing FFYP, an interim Two Year Plan was introduced
 
during 1978-79 and SFYP launched in 1980 with the following major objec
tives for transport sector;
 

(a) 	 Provision of transport facilities comiensirate with increasing
 
productive ac tivit e, in the economy, and
 

(b) 	 Develoiplnit of Ia itetwork of rural trLansport systell through imple
lnentaLion of ia feder road programttimie ConelitcLilng growth cenLter of 
the country inctluding tianas, haLts and ii za rs and intrudtictLon of 
new teciuttology in rural transpor moltde. 

As shown in Fig. 9.5.5 the Ltoltal lengtht of eoder and uipaila roads
 
greatly increased fo llowing the objiective above. Tie laved intional and
 
regional highways grew at an 
 averagc rate of 5.3 p.a. hiL the arterial
 
road network itself dh not grow in length during 'FYP.
 

The river gaps ouig ferry services in ihaka-Aricha road and Dhaka-

Comil la roads wlich ae ios t important trunk road in BIluglatdesll, have
air t 

been reduced and greatly improved traffic flow by Liii consitruction of
 
three major Iriiges, namely >11rpur, 1ayerhat and Taraghalt bridge in Miaka-

Comiilla road mid 
 two major bridges , namely Fuldi and Katchpir bridge during 
the past decade. 

hOweve r, the Itresent condition of the road network is less than satis
factory due to varions constraints such as the inadequate allocation of
 
fund, constructi on Mlateriais and equipment, liiited worlkable days, etc.
 
The ioor condition of the road network is reflected mainly in three 
ways

namely natrrow yavement width, deteriorating surface conditions and unstable
 
shoulders. 'l'abe 
9.5.8 shows tie length oif paved roads of national and
 
regional hil ghw:iy as per their carriageway width as in June 1984. it is
 
observed that more than half of the arterial road, , have 
 not enough car
riageway width for two lane road even in 1984.
 

Table 9.5.8 Carriageway Width of Arterial Roads 

Category of Roads Length of paved roads as per carriageway width 

below over Total
 
3,65 3,65 4-5.2 5.5 6.7 6.7
 

National Highway 589 496 55 916 566 35 2,657
Regional Highway 172 245 66 492 16 - 991 

.......----------------------------------------------------------------------

Total : 	 741
761 	 121 1,408 582 35 3,648
 

Source Inventory of Road tinder RHil) as on :30 June 1984. 
(RHO)
 

9-90
 



:IS :/ " "-TOTAL I 
44' 

02- LEN0 ,H 

m • ,1:'..' :'";" -,.PAVED-LENGTH- C) N 

0d 0 K) 

i YEAR 7 7 I8%5 78'7 84/,85 

RHD ROAD LENGTH BRIDGE B CULVERT LENGTH 

29a 

4 

Feeder & 
UPaziia 220 

Regional 
200 High way
 

2 
- -National
- Htigh way Is _ -100 

150 '1 I 22 144 

100 J2........
- 122 

YEAR 79/80"- 80/81 81 /82 82/83 - . 8/4 84/85 *AAR 

83/54A AGR
 
National 2,731 2.756 2,761 2,771 2.774 2,774 D. 3 %
Highway (2,198) (2,357) (2,455) (2.568) 12,684) (2,751) 
 (4,6)
 
Regional 1,188 1,205 
 1.215 1,221 1.221 1,221 D,5 %High way ( 721) (819) (877) (954) (1,004) (1.036) (7.5)
 
Feeder 8 2,112 2,375 2,579 
 6,33S 6,474 6,624 Z5,1%

Upozlla (471) 
 (713) ( 846) (1,036) (I,162) (1,405) (24,4) 

VARIATION OF PAVED ROADS OF DIFFERENT CATEGORIES 
UNDER RHD DURING S.F.Y.P (1980-85) 

FIG.9 .5.5 DEVELOPMENT OF' ROAD INFRASTRUCTURE 

* 9-91 



-- ---------------------------------------------------------------------------

-- --------------------------------------------------------------------------

9.6 	 Vehicle Fleet 

9.6.1 Fleet by type 

There are two series of official statistics concerning the vehicle 
fl eet produced by the Ministry of Communicat ions. 

i) 	 The ,statistics for registe red vehicies are bIsed onl the initial 
registration of the velii[cles before they are used. 

i!) 	 The sttistis: for t'on-!OZaLd' velhi cIles ;Ire hased oI road tIxes pald 
by the vehicle owner. 

The 	 statistics r ohiCle are howeve r doesf registered l not show 
the number of vehicles in use due to 010 existing r-egistint ion 
practice by t.Le relevalt anuthorities allowing the velhicile ownerS 
laxity in) not recording abandonment or scrapping of old vehicles 
for .deregisCrtioI. 

Table 9.0. 1 shows the reiaion between nt1l1l1hel of registired vehicles 
and ''on-road" vehicles. The number of dis-used or scrapped vehicles is 
unrecorded. 

Table 9.o.1 I if ferences between Registered and "On-Road" Vehic ICS in 1981 

Vehile TyPe Registered
vehicles On -Road DifrnevehicleseDfferences (% 

Trucks 23 8,16 13 496 10 350 43,4 

Buses 9 819 7 183 2 636 26,8 

Cars/Jeeps/station 49 324 34 379 14 945 30,1 
Wagons 

Taxis 1 896 1 112 784 41,3 

Source : BBS 1983-84.
 

Since the Statistics of the "on-road" vehicles are more reliable than 
the figures for registered vehicles, the growth factor to be used for this 
study is based on the statistics of the "on-road" vehicles and checked by 
the other traffic records. 
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Table 9.6.2 The Number of "On-Road" Vehicles by Types 1975/81 

...............................................................................
 

Year Trucks Buses Minibuses Cars/Jeeps Total 	 Annual Gro
wth rate 

1975 9 457 5,223 1,583 16,80 33,072 

1976 9,469 5,264 
 1,586 17,816 34,135 3.2
 

1977 9,757 
 5,494 2,015 21,533 38,799 13.7
 

1978 10,871 5,773 2,385 
 23,927 42,956 10.7
 

1979 11,894 6,044 2,855 26,567 47,360 10.3
 

1980 12,522 6,457 3,557 29,970 52,506 10.9
 

1981 13,496 7,183 
 3,549 31,939 56,167 7.0
 
.......-------------------------------------------------------------------------


Average
Annual
Growt 6.1 5.5 14.4 11.3 9.2 9.2 

Rate (%) 

Source = 1B 1983/84 

Remarks * Includes figures for station wagons. Seating capacity is less than
 
15 seats.
 

Table 9.6.2 shows the number of on-road vehicle,; in Bangladesh after
 
tile war from 1975 to 1981. In 1981 there were approximately 32,000 car/

jeeps 13,500 trucks, 7,200 big buses and 3,500 minibuses including sta
tion wagons.
 

9.6.2 Changes in the past decade 

Fig. 9.6.1 shows tile growth of the number of on-road vehicles during
 
tile period 1970-81, and the estimated figure for 1985.
 

As shown in Fig. 4.6.1 from 1970 to 1971, there was a sudden decrease 
in tile number of all types of vehicles due to tile war. Afterwards tile 
number of trucks and buses increased and reached pre-war level in 1974
 
but the number of cars and jeeps could reach the pre-war level in 1978.
 
From tile middle of First Five Years Plan (F.F.Y.P) to the beginning of
 
Second Five Years Plan (S.F.Y.P), there was a steady growth in the number
 
of each vehicle type. In this period between 1975 to 1981, the annual
 
growth rates for each vehicle were as follows: 6.1% for trucks, 5.5% for 
big buses, 14.4.' for minibuses and L1.37 for cars and jeeps. 

The growth rate.,, of cars and minibuses indicates high growth in the
 
fleet following the giowch of urban areas such as 
 Dhaka or Chittagong.
 
The growth rates for trucks and buses appear to be logical figures from
 
the other traffic records such as ferry traffic as shown in Fig. 9.2.6
 
(1980-84, Meghina: 8.2%, Kamarkhali and Sherpur: 6.2%) and fuel consump
tion records as shown in Table 9.6.3.
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--- ---------------------------------------------------------------

Table 9.6.3 Fuel Consumption (Road)
 

(Thousand tonnes)
 
.....---------------------------------------------------------------


Year Freight Passenger Total
 
.....-------------------------------------------------------------

1975/76 66.5 80.1 146.6
 

1976/77 66.7 83.6 150.3
 

1977/78 69.7 91.6 161.3
 

1978/79 80.8 99.2 380.0
 

1979/80 90.9 104.1 195.0
 

1980/81 97.8 101.6 199.5
 
.....--------------------------------------------------------------
Average Annual 8.0% 4.9% 6.4%
 

Growth rate 8.0% 4.9% 6.4%
 

Source : Bangladesh Energy Planning Project (ref. 16).
 

Table 9.6.4 shows the estimated number of on road vehicles in 1985,
 
using the same average growth rates in the period 1975-81.
 

Table 4.6.4 Estimated Number of On-Road Vehicle in 1985 

........----------------------------------------------------------------

Year Trucks Buses Minibuses Car/Jeeps Total
 
......-----------------------------------------------------------------

1981 13496 7183 3549 31939 56167
 

* (%) (24.0) (12.8) (6.3) (56.9) (100.0)
 

1985 17100 8900 6100 49000 81100
 

* (%) (21.1) (11.0) (7.5) (60.4) (100.0) 

.......----------------------------------------------------------------

* Proportion of total in each vehicle types. 

Source : 1981 (BBS 1983-84)
 

Remarks: 1985 (comsultant's Estimate)
 

The estimated number of trucks and buses on-road classitied by district
 
in .1985 is as shown in Table 9.6.5.
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Table 9.6.5 Estimated Number of Buses and Trucks On-Road in 1985 

S. Name of District1981 ** 1985 
No. Busese Trucks Buses Trucks
 

1. Chittagong 2 155 4 068 2 670 5 155 

2. Chittagong 1I.T. 63 681 78 863 

3. Comilla 167 238 
 207 302
 

4. Noakhali 345 427473 599 

5. Sylhet 362 160 448 203 

6. Dhaka 1 879 3 856 2 328 4 887 

7. Faridpur 127 167 157 212
 

8. Jamalpur 
 2 9 3 11
 

9. Nymensingh 107 224 133 284 

10. Tangai 1 87 188 108 238 

11. Barisa] 152 97 188 123
 

12. Jessore 677 830 
 839 1 052
 

13. Khulna 465 576
846 1 072
 

14. Khushtia 91 173 
 113 219
 

15. Patuakhali 11 - 14 

16. Bogra 154 371 191 
 470
 

17. Dinajpur 79 346 98 438
 

18. Pabna 50 106 62 134
 

19. Ralshahi 144 385 178 488
 

20. Rangpur 66 278 82 352
 

......----------------------------------------------------------------------


Total 7 183 13 496 8 900 
 17 102
 
......----------------------------------------------------------------------


Source : * BBS 1983-84 

•* Consultant's Estimate. 

Remarks Assumed annual growth rate of 5,5% for Buses 6,1% for Trucks
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9.7 	 Road Infrastructure Operational Issues 

9.7.1 Construction practice 

(1) 	 Manual construct ion method 

Road embankimen t are built, compacted by hand in Bangladesh. There
fore, roads vary in quality. The material for base is locally-burnt 
crushed brick, or stone from riverbeds in Sylhet and northern districts, 
picked up in baskets, and transported to site by boat, rail and road,
(average haul is often more than 200 kin) and crashed by hand on site. 
This maniual construction method may help the employment of labour,
 
but it does not re;ult in properly graded aggregate. This manual
 
construction method is slow, and uneconomic 
 in terms of its gestation 
period and there is no effective quality control.. 

(2) 	 Problem area 

There are many problems in implementation of road schemes during
 
SFYP. The RHD report noted that the problems encountered are of re
guiar nature and continue to impede rapid progress of works under the
 
department. Some of the outstanding problems are listed as follows:
 

(a) 	 Inadequate allocation of funds for a large number of schemes, 

(b) 	Limited working season 
for road and bridge construction
 
(6-7 months from November to May),
 

(c) 	Scarcity of construction materials and equipment of building
 
roads and bridges,
 

(d) 	Limited number of financially sound contracting firms In the 
road subsector, 

(e) 	Lack of required incentives to officers and staff in service
 
for efficient management and discharge of responsibilities.
 

In addition to the above, latest 
TRRL report on the contracting
 
system in Bangladesh (Ref. 4) and Staff Consultant Report (Ref. 7)
 
underlines several important problei areas as follows:
 

(a) 	 RIID's divisional offices are responsible for both the const
ruction and maintenance of roads and it is in fact often 
difficult to determine which operations are classed as main
tenance and wbhich as construction. 

(b) 	The general lack of site supervision in Bangladesh is probably 
the single most important factor against good quality construc
tion;
 

(c) A lack of heavy equipment at the disposal of individual con
struct ion firm is a hindrance. Construction equipment are 
hired from RilD, moved to site, and operated by RID personnel. 
Absence of adequate maintenance, and dependence on RHD for 

9-97
 



both 	operation and maintenance hinder smooth use of r',e
 
equipment, and equipment management.
 

(d) 	There are no trucks in the Department less than about 9 of
 
cars less than 5 years old. Equipment has been provided from
 
many sources mainly under aid agreements. Spare parts are
 
therefore a major problem.
 

(e) 	Quality control of site works on road contracts in Bangladesh
 
is virtually non-existent.
 

f 	 The contracting industry in Bangladesh lacks finance and an
 
uncertain work load. The grade A - General Contractors would
 
normally be the only contractors eligible for tendering for
 
foreign aid schemes.
 

(g) 	In the social climate of Bangladesh it is obviously highly
 
desirable to maximise labour utilisation. Thus, although
 
equipment is essential for certain operations such as compac
tion, a careful assessment as to which items are most suita
ble for Bangladesh conditions is required.
 

In order to improve the present situation and to maximise bene
fits generated by the road, these problems are considered in depth.
 

(3) 	Material for road embankment
 

A large quantity of material for road enbankment is required for
 
highway improvement programs. In order to make effective use of total
 
resources available in Bangladesh, the cons :ruction of highway would
 
be'economic by using material dredged from i'he riverbeds. The report
 
on Maghna bridge Construction project (Ref. 5) indicates that average
 
CBR value of the material from the riverbed is 9 from the six numbers
 
of test results. It is expected that sand material from the riverbed
 
or sand bar is good for embankment.
 

9.7.2 Road maintenance
 

(1) 	The present situation
 

Road 	maintenance work to be performed by RHD includes;
 

- Paved roads Drain clearing, grass cutting, shoulder levell
ing pothole patching, patching overlays, widen
ing and the repair of damaged sections. 

Unpaved roads Drain clearing, grass cutting, hole filling and 

regravelling. 

According to the RID records, the RHD's average maintenance ex
penditure for the arterial roads during past 4 years was Tk. 384 mil
lion 	(1984/85 price) which occupies approximately 26% of total annual 
expenditure as seen from Table 9.4.14 in Section 9.4.4. However the
 
maintenance works above are, rarely seen in Bangladesh. Many part
 

* .	 9-98 



of the existing road remaJas With deterioratinig sur!ace condit ion
 
antd Ulstable slhouldt ters. I[ seelis that iIiad equat e 
 Il lill[tclliaiiC is dtue 
to iO':l of finance, managcient , technical sikills and quipilnt.ut 

.Judginig f rom v isual inospection, it wasy observed that hulf Of 
roads hiveexisti ng v t b g riidi i (Idq HA tci t r -;tI.f Ced.iheIo 'd I r tkir I i'Ihe I 

The average plresent Serv ictability\, Index (PSI) of thi; count r,' Illay

be as low as aoh it I .5 Lo 2.0, Ioie ,r limitsa t ISIPS 1v2 . .; iy

aid I . 5 for r'stir ;ACi , i cd i1 \ASit( atavd a rd .
uapl' C 

It is clear t hat the raising of PSI by reliali I itAt iul works Add
 
proper mainuteliic e is c losely rlIted 
 Io the redlt ., in lf v'liicle
operatiol cost, lack oi IlIiitm L0iAiiCe Ill ;liisloss ot beie Lit . 

'he Rill) his egouiplevit prOl mTIsfor the malintlianct, worlks. 'll is
 
is not evily tie iimberi of nec essary colstru Lit toqtH but
liIlllelt also
 
the prtculCIIr i ll 'If ,sUarCe parits [a1Ox tl -.
 

Spilre plLs/atock coitni is- extrCICly comp litatit! and difficuit

because Of the Very large variety olf manufatuLiniig countri es , yerlis

o1filltufaicLure ;iiid e(uvipelIit obsolescence. For exampl Ie i roll the 
 1.979 
kRll) ilveitory, it All)ppirs thiat road rol lers Lhen vIie1 Werewse Inlilf ae
tured between 19.42 and 1979 in the U.S.S.R. , UK, USA, holand, Germany, 

Japa,[ D0leilark, whilst oLne MannufaC Wastilt'L-r UnIii11owii. 

(2) Adini is trat foil of IAm1it enan Ce 

liighlwAy maintenance is defined as the preserv ing and keeping of
 
each roadway, structure, and facility as nearly as possible in its
 
original condition ias constructed or as subsequently improved and
 
such additional work as is necessary to keep traffic moving safety. 

The most c ritical. responiilities in performing maintenance 
procedures Lies ill the iiiIltenaice and repair of pag eneqt anid sti-tu:rLiire.
fhe ro;ad tLrallpor igelcy ilust maInta in avid repair a1 ,1h1;ay so that
 
it is tree of dnger for a I who use it in 
 a wa V iol ila InVi-:.:liecLed
 
them.
 

Repair, whlhther to the travelway, structures, appuirtenalnces, or 
other iighwiy eeluponnlts mayiVe classif led into two general. catego
risc.; i) Urgentlv needed repairs or ii) pr iranil ed relairs, i.e., 
those to be pu'rfornmed solet ime later. 

Fromu vistual i aspection it was estiMated hit olin third of the 
existing rotlds and bridges belong to "category I) giving rise to a 
serius ptroblem. Thlerefort, the establishmenlt of manlteliance proe
dure is urgent necessity in addition to road reiabtiltation programmes. 

(a) Ma lit en Cte illa geiiult 

f) I lvi.ilt rV kill) Ieced inlornmat ion to formiulate am! evalu
ate pol icies; to plan aitld dcsigll highways; 
aild Lto adlmillister the colstriuction, main
teildlce , and operatilol Of the highway fat'i
litites under their control. The iouadway 
LnventL-y shltould be a part of the riad in

formation system anitd WW;huIthe plrepared so 
that those physical elements of a highway 
which requl mintelce art andnilre located 

quant If ied. 
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ii) Selecting components: 

The bistoi ' of exp,2ndltures by the miainte
nance agency should be studied and those 
axtivities representing a major investment 
should be identified. The physical elements 
of the highway system which are maintained 
by these activities can th,n be identified. 

iii) Units of measure: 

The units of measure used f r the field data 
collection should be based on ease of meas
urement by personnel conductling the inventry. 
Field measurement can be converted to more 
suitable unit using data processing proce
dures at some later time. 

iv) Updating inventry:
 

When an inltiai inventry has been established 
for a RHD, it is imperative that formal pro
cedures be devised to ensure that the inven
tory is kept up to date. A highway is a 
dynamic system and changes will occur contL
nually. Routes will b relocated, pavements 
will be rebuil t, signing and service facili
ties will be altered, added to and deleted 
for various purposes. It will be necessary 
to update the inventory data to reflect these 
changes. 

v) Performance standards: 

Performance standards establish the basic 
criteria for indivisual maintenance activi
ties. A performance standard includes a 
description of the work methods to be used 
in performing the activity, the optimum 
crew configuration interms of the numbers 
and classifications of labor, the types and 
numbers of equipment units and the types 
and amounts of material required per unit 
of work accomplished. 

Table 9.7.1 lists typical. activities for 
which performance standards are established 

and time units commonly uscd. 

vi) Inspection:
 

la t nance can not be undertaken from an 
offiL , and the district maintenance engi
;eer an be expected to inspecr all his roads 
m, nthl.y. Moreover all potholes should be 
repaired between these monthly inspections. 
One mportaut aspect of maitenace is the 
record-keeping, particularly tha of the 
rate of a road's deteritration. 
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In Bangladesh where the RID is short of 
vehicles, it would be difficult for the 
maintenance engineer to make his monthly 
inspection by car. lowever, it is suggest
ed tnat one vehicle be allocated to each 
such engineer so that good records for main
tenance can be ensured. 

(b) Budgeting
 

A basic consideration in the management of a highway main
tenance program is the development of a budget that accurately 
reflects the proposed maintenance program. 

Maintenance and repairing works for pavement and bridges 
are critical to the performance of the maintenance program. 
Expenditures on pavement maintenance may represent 30% cr more 
the total maintenance and repair budget. T'fhe budget allocation 
for highway maintenance is proposed as shown in Fig. 9.7.1. 

-Pavement (30%) 

-Roadside/ (25%) 
slope protection 

-- Maintenance (30%) - Structure (20%) 

-Traffic safety (20%)
 

--Others
 

Maintenance Pavement (70%) 
Budget (100%) - Repair- (40%) Structure (25%)
 

4 Others (5%)
 

Traffic Safety
 
Devices (25%)
 

Other ( 5%) 

Fig. 9.7.1 Budget Allocation for Highway Maintenance 

As discribed in Subsection 9.4.5, the RHD spent average 384 
million Taka per annum during 80/81 - 83/84 for the 3,982 Km 
length of the national and regional highways. The average main
tenance cost is some 96 thousand Taka per Km at 84/85 price. 
This is too small to keep the normal maintenance operation for 
the highway. 

Generally, for all type of asphalt roads, the maintenance 
costs over the first 25 years of their lines can be expected to 
equal about half the initical of building the pavement. And the 
average highway mentenance cost is estimated 2 - 3% of initial 
cost of construction of the highway. In case of Bangladesh high
way, it is suggested that the minimum of 0.36 million Taka per 
Km should be aliocated for the highway maintenance which is 
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about four times of past expenditure. The estimation is based
 
on the following:
 

(1) 	Standard highway construction Tk 17 million
 
,cost per Km
 

(2) 	Average pavement cost per Km TK 7 million
 

* 	 (3) Percentage of pavement maintenance : 2 %
 
cost as against the total initial
 
cost 	 of building thr pavement 

(4) 	Percentage of pavement maintenance : 37 %
 
cost as against the total mainte- (Ref. Fig 9.7.1)
 
nance and repair cost
 

(5) 	Percentage of maintenance cost as 2 %
 
against the initial construction cost
 

(1) x (5) =,17 x 0.02 0.34
 
(2) x (3) " (4) = 7 x 0.024 0.37 = 0.38 

Ave 	= 0.36 million Taka 

Remarks;
 

Standard highway construction cost and average pavement 
cost were estimated with reference to Khulna - Mongla 
Road and Comilla - Chandina Bypass. 
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9.8 Road Transport Operational Issues 

9.8. 1 Road worthinas and maintenance 

Tihe) Direcc tor;ite Of Road al;nsport Maintenance is responsible for the 
inpleIcLa tLioI Of moto r vehicls rulesaand 'egulat i (mI and for tile inspec-
Lion Of Motor vChicils in both OVi'rii Iltand p-iVate Sector. The )irec
torati isain ' achod Iirec torate of Ro;s and Road Transport l)ivisio 
undoer the Ministrv (i CoimmuiliCaLios. Timre l't',at priest-nt, 19 zonal
 
offices of the Dlr'ctoiaLti' of Road Transport Ma illL'iiinr and Llh zonalI
 
officei is heiaded by in Inapector o Mo tor Vehicles. Tim prilary function
 
of tli D)i rcoLoraLi' is0 the inspection ot mo0to r vehi c to i fy hc iir
i-rt' 

Coll t illid road wotlhi iea.
 

lhe o'gamiaation lacks facilities for idcqulato ccking OlfvII i c.l O
 
at ro llt.) l lo to laok Of pcllleln'ilL CtCOlMMlOda ion ;nd proper clo t I Lies
 
for Lihi Loo t i ig t motor ylo i: Ics , roada arl ho i ng uild asLs t[sig I i u ilds.
 
The p reent asrLem of i nlmio i On biacd on the visual and phys i cal Iper
forirano, 'I IAli toCr. a I t , I ntIIimlnm[-r if bIIaC , tr cks
l SpL AS Iar'Sl a Irgi' 
and other MOr vchileS art, lound travel I ing wi Lhot I ighLts, propeir 
1)r;i kia, i ldow pilli ilodw aoloi, and many other ecngi no and IIIchlical 
deLfect, .Such and which may leave serious (hlet-. tnni)t[cederrors iisatakeasi 


and May .. illdaiigitiou road accidellts Call hoe ilclicd id by the slbcooI IlL 
I is IlIUcnt of .IcChhA i a l Vehicles lIipcCLio LStaLions in di ffeIrint Zone!,; 
which wi I I hmol 0in i t i f iltand aoniato uiiang acii Hic equiimnt. 

The DirictorL o Road Transport ManLiiniii hils subnittedi a pilot 
project for nIliusion ilnTI-YI' by Lilt!llm1110 "SliMC for the CStabishmiLm t 
of iiicChallCal. Vehicles inlspc(t0ion station wi th associa t d facilities". 
'he prolmsal fuirthlr Con;iders cstabliimeit of two statitons iii the first 

)h;iSOto he lo0 I byVl another two sa t ionls illti Sconld phase. In 
rceniLI Velrs the IRTC was 0!(uLlppCd WiLh exic I lent worksholis through Inter
natiLnalI (Japanl) funding. 'ihe ar' pratiset Ly Undcr-iiti I izOd, raising 
costs oii' the BRTC OpraLt iona. EvCn i I til four proposed niClbli Cal] 
vyuli l, inlpconLio stations are 11tab ished stI I those wiI I fail short 
of total rouI[rcill'IIL in the count ry . Uiider such a si itua Li on the we 1 1l 
0(uippid BRIC garages may be uscd for chocking yo hicle road-worthi-ues. 
If the ibove propoial's arc imp lemCntted thue wiiI be -;ubstaintLiil reduc-
Lion ill til i(Cid th ad by Mimo dofect-fleA llt.a,risila standl rd 'llibli l re 
viiclesitI n road and it the salIC time iL would r lce the losses of BRTC. 
Therc Should alao ho a osatom of periodic chocking of all vehicles in the 
Cou1n try. Traffic poil ice Stc Li on shoiuld alSo lavc ti authori ty to send 
suspcot vehicle lio- chucking. 

Road vehic lIiI a iintelance is ai important aspct of roai tradtriffic oper
ation. Both in pr'ivat,' sector -i well as0 in public sector poor standard 
of allaint Illl'' and soiortag fos pare p rI S .a llst manl'i if Lilt,Ve hicles 
inoperlativ,, oll"mi\iv latIl Ih Ziioi; iiil a Veal. BRIC hias created so fill 12 
depots, -i aub-dopotl ;, 2 woik'hop.;, (MIL' training SLtilt,' and other anCil
llrv facl litiI Li i -a. 1 ih- .- i r, thoere arci-ilnnumilrable privai lv owne d workshops 
sp I' a ll i/0- tl liiutlv. An inltegraited ctrlical workslhop of BRTC at 
Jovd'vuric liaha oll;:t uiido r grut WAos-il HoLcd l;aC. ;Vd CiolIlilaois.oiCd 
for service 1982. is fa lhe it t ! moot sopiiiticatedin lhi iin t hi),ii a 
muoderri ,uiiiomobi!e wo k;holp il hang l idh . iR-lIC's s iiitird of mainutenan c 
i ilaiilligri VId ia I iil but i tti 0 ho-taige (1 apatic p.arLto and MaltlialsI, 
nsp itt' a1 hiijg enoiughlhmallpol'i, Lilt' i or wocksiop cold b.'lgcL noL 


aclii'.(,l ;Ind 111111hIv /produ't iom aOu llt vlritc rom 22-4l pie'r'it. 
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Overall BRTC 
is suffering from poor standard of maintenance of the
 
fleet of buses and 
trucks and there is absence of adcq nate workshop
 
facilities. In addition, there is a lack of systeev in procuretemeL of
 
spares resulting in ovel-proc., lent as well as nder-proctroctin 
Moreover, there is an absence ot preventive system for ensn ring servicing 
of vehicles. There is no periodical inspectiol for all BRTC vehicles 
which should be done at least twice in a year. It is reported that due Lo 
establi mhlnent of Integrated Central Workshop at ,oydevpiur the perLFLontage
of on road BRTC veiicles has registered an increeOSe from 41' in 1979 to 
77,' in 1984. With tLhe existing physical faciliLies BRTC is fully capable 
of maintaining and operating a fleet of I,(h) buses nmd 50 treeks wich 
delland expansion of BRiTC services. '['lie exisLting hlepets and sub-depots
which Were created long ago are not in very good condition and need rcnovt

!
tion and major repa irs. Some of them even wi eql'e i IllprovenlL!elt to bear 
any addition to existing vehicle fleet. 

In oirder to ensure better performance, anci Illary facil itis needed 
to be provided to the essential personnel of the operating units. Training 
fa'cilities to transport workers, drivers and personnel of private and 
public sector will have to he provided in order to improve their skill
 
and reduce dalmage to vlhiclLS.
 

9.8.2 Trucking operation 

Trucking operation in Bangladesh is carried out on commercial and on
 
non-commercial basis. Commercial 
or for hire trucks are operated by
 
private sector and also by public sector through BRTC. 'rile non-commercial
 
trucks are owned by government (different Ministries including Ministry
 
of Defence) and semi-Government (nationalized or other statutory agencies)
 
organizations.
 

The growth of truck fleet on road during 1975 to L981 as shown in 
Table 9.0.2 indicates that the annual growth rate was 6.1% from a total 
number of 9457 in 1975 to 13496 trucks in 1981. This declining rate points
 
to a fact that t:uck fleet growth is turning towards a more stable growth
 
rate siteation in Bangladesh. 

A truck fleet foruco'st upto 1985 was made assuming a o. 7 annual 
growth rate and is shown in Table 9.6.4 as no official figure upto 1985 
was pitb lished. 

In the cttmmercial trucking operation in Bangladesh private sector
 
plays a very ,ignificant role with its predotinant share over public sec
tor transport in the no. of vehicle fleet and tonnage hat '.ed. Before 
indepe ndence the share of public sector truck ownership was vety much 
limi tcd. 

In 1971 a truck division was created under BRTC to rov ide truck 
service in the pibl ic sector. At the end V 1984 the total active truck 
fleet of BRTC was 1S8 of which 155 nos. were reported to be road worthy. 
BRTC h, ; been playing the roleof a controlliing agency in the trucking 
operations of Bangladesh by keeping the freight rates of privat operators 
at a competitive level refraining them from chargilng exorbitant rates. 

BRTC truck fleet mainly carries food grain, fertilizer, jute and jute 
goods etc. of government, autonolous and national izd orgahisat ione on a 
rout-wise tariff. The operat ion and ma intenonce of 3RTC truck fleet is
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carried out from 4 depots each in Chittagong, Dhaka, Khulna and Bogra with
 
a total present operatingcapacity of 500 trucks. But considering the
 
nominal share of public sector trucks in the total truck fleet of the
 
country it is doubtful how much influence BRTC truck fleet can really

exerton the privately owned truck haulage rates. The present share of
 
BRTC tr6k to 
total truck fleet is about 3.04% which is negligible.
 

* "Table 9.8.1 BRTC Bus and Truck Fleet
 

December, 1979 December, 1984
 

Bus Truck Bus Truck
 

1. Total fleet (active) 675 110 465 
 168
 

2. Under major repair 302 13 134 
 13
 

3. Road worthy 373 97 
 331 155
 

4. Average on road 34.22% 81.82% 71.18% 92.26%
 

Source : BRTC
 

There is a small number of own use truck fleet owned by public and
 

private organisations mainly used in the delivery of POL, Soft drinks,
 
tea, jute, sugar, etc. But the common practice in the commercial freight
 
movement is private sector contract carriage. Movement of goods by truck
 
are generally contracted directly between the vehicle operator or vehicle
 
owner groups office and the goods consignor. For the movement of govern
ment and public sector goods movement a fIxed contract hire agreement.
 

Majority of the truck owners have one or 
two vehicles. The number
 
of individual owners having more than 5 trucks are rather small. 
 There
 
are a number of owners cooperative in the country.
 

Ownership. groups are also."aining popularity in the face of increas
ing competition within the trucking industry. Already in most of the big
commercial areas like Chittagong, Dhaka, Khulna, Jessore there are several 
owners groups in trucking business. The group's office.accepts order for 
haulage and use the group's vehicle. There are also truck owner's asso
ciation in each district with the objective to protect the owners' interest 
in negotiations and deliberations with Government agencies and road trans
port employee unions. Entry to the membership is rather liberal with a 
nominal fee renewable annually. i ., 

During the First Five Year Plan the Government policy was to increase 
the public ownership and limit the private sector operations. But at the 
end of the plan period and during the following Two Year Plan the policy
was changed considering the very large private sector and its operating
efficiency vis-a-vis public transport under BRTC. 
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9.8.3 Bus operation
 

With the growlng number of passenger operation and government's
 
decentralization policy bus operation has assumed greater importance in
 
providing door to door service with higher accessibility than other
 
passenger transport modes.
 

The growth of bus fleet on road in the country during 1975 to 1981
 
was 5.5% per annum, while the minibus and Station Wagon fleet increased
 
by about 14.4% annually during 1975 to 1981 (See Table - 9.6.2). Assum
ing an annual growth rate of 5.5% for buses the total number of bus fleet
 
on road stands at 8900 in 1985 and with 14.4% annual growth rate during
 
1981 to 1985 the mini-bus fleet rises to 6100 in 1985 (See Table 9.6.4).
 
The fact of high growth of mini-bus fleet is due to tee fact that within
 
Dhaka city and in the inter-city travel for relatively shorter distance
 
mini-bus service has offered more comfortable and speedy service in
 
passenger transport. Therefore, an increasing preference for mini-bus
 
service accompanied by liberal government policy to import reconditioned
 
or second hand mini-bus at a cheaper rate led to a high growth rate. The
 
introduction of mini-bus service in the passenger transport of Bangladesh
 
has improved the quality of service in road transport. Moreover, it
 
created competition with bus service on the one hand and with rail and
 
inland water transport passenger service on the other.
 

The commercial passenger transport of Bangladesh is characterised by
 
public sector participation through BRTC and private sector having a much
 
higher share. By December 1984 the total number of active BRTC bus fleet
 
was 465 compared to total bus fleet of 8315 in the country. Therefore,
 
with a share of only 6% public sector participation in the road transport
 
passenger operation and 94% share by the private sector the latter nssumes
 
greater role in the bus operation of the country.
 

Bangladesh Road Transport Corporation was established in March 1961
 
with the object to provide an efficient, adequate, economical and properly
 
coordinated system of road transport service operating on commarcial lines
 
in which services the private firms did not provided. BRTC has carried
 
about 6.5 million passengers in 1984 from a level of 3.0 million in 1979.
 
BRTC operated bus services in the cities of Dhaka and Chittagong and 16
 
inter-district routes covering almost all district headquarters by the
 
late seventies. BRTC also operates a small fleet of mini-buses mainly
 
inter-district.
 

Bus operation of BRTC is an uneconomic venture till today. The low
 

rates of fares falling far below the cost of operation, loss of revenue 
through inadequate collection and leakagecf collected revenue, poor 
standard of maintenance, shortage of spare parts, redundant personnel per
 
vehicle compared to road worthy vehicles are some of the causes those lead
 
to uneconomic bus operation of BRTC. Although there has been improvement
 
in the utilization of capacity in recent years but still BRTC could not
 
prove its commercial viability.
 

A As a public sector transport organization BRTC has to run-its
 

operation with a lot of limitations. Government rules and regulations,
fare structure and other constraints and braving all these it tries to 
offer infrastructure facility to the people who are by and large men of 
small means. This 's not the case with private operators. Apart from 
running commerciall.,. it has to render welfare cum public utility services. 
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(a) 	 Beggars, disabled, hiintd, and destitutes travel free by IIRTC buses. 

(b) 	 Armed ferees personnel, BI)R, Ansar, :tudents travel at concesslonal 
fare. 

(C) 	 Low fare -ate fixed by Govt. compared to operatirg cost, consider
ing Ltie publiC interest. 

(d) 	 Damage of ransport ve hicles dtrung civi I Stl'i.et ad id ital
 
disLtrbante>s, thus ffC :tilu' tL' revenue inCOmlle.
 

anr,' ill 
t) f BRiC ' S opLerat i t1. Oi lie tLIIe ntrlandi t [11iv be)L i tk,1 tl th t )'arin1g 
allt the abov tolstralints and overctlil ng [tin probIllis and barri. 
BRTC 	 is making, net urplus in its tLruck, operatioui. In most of Lite 
lon th!;, Operiatio it earn, operationalI suInl in it s bus operattioll. 
it is due to application of imiproved ahud elflicjent atlluullistrltivte 

(e) 	 No subsitLv is given hy the Govt. fo a ilnyag./l ess incur't'd Case 

princi p lCs illd manageinl t systemst hL it. i raIttl 't-t tiltu txpenses;> 
and wVa.stlgte nt mIlk)rI'L revenue Lint' of veil i C IeS.and rled 	 coiiipa red illlli&C-r 

It)lreover , Cied i Lslo lId go to BRTC si nce i Itrllilers all idealI antd 
effect ivi' service tot the petple wi ti very Il iiLtd resllCcs. 

in Lihe tralit rt o p;iselgers by road with 94.' share ill tLLa I f Ieet of 
buses private sector p lays a dowiiinan t role in the verall l-,rfirmanlllCe of 
passenger service. Individlual owners of buses havi ng itlly til(', or few 
vehicles eachttrIll groipilng forming onwiers'formopeiationl hy lis associrllon. 
Suci aissocaiitions aret prevalent in all the tlistlicts ;tistla re generally 
formed according to routes. On inter-diistrict roiutes of ten ilre than one 
associtation exists. Ius associatiots are quite or-ganilizd and more sound 
tirganizaLtitonllv. Bsi ussoc tL ions f ram(-- tilei r oWn1 set Viee ScitUeiti il)g 
and fare strutLures. Individul butises are reipi red tto tpe'ia" ot1 ain 
agreed time table atnd any breach is subject to be fined. Likt truck owners' 
associai.tion bus twlnrs' association alIso provides a preLcCiVye egttitLl[ting
 
front against gtvernmlient agencies and roiad trailSpOrt cllpl oyees ' unions.
 

9.8.4 RegtlI at iolts 

In order to enstiure a national and efficient road transport system in 
Bangladesh it Is necessa ry to establish proper ground roles. In the road 
transport svstem if Bangladesh a measure of order and discipline is required 
to promote the exi stini g transport sys tel to ftlfill the trannspttrt need of 
to-day anild to f to- li-row. 

Rodl tiainisporL r'egulati ins in langladest 1-gi;nates Maillly fromi tie 
MItiter Vehicle Act 1919 followed by tle Bengal Mitor OWticle Rules 1940 
and seV, r' itl otle auI''":itidllltS in 1911 and 1)0t7. 

The reglatilIslls ;Ite quite cotmuirlip't itvlse but tttiltidei Tei, enfoirce 

illent 0- l'cgu il ii; art' \'t'V V Wea51k. Flit as.it' li d rt'guliIat Ins are ttiutdated 
aind ilXtithl" Ililtli CI't' lit IL gglli ntsill in It is every i tilftori"c. 	 diffic to 

check till cton ] ililnce 'with th ',t;e anti llt litl iciii it' lilt' Culd be 0aenfirced 
for inf l'inl, itint. Th e isti ig regutlation in Ptliceh!0 shl ild hli iidified 
aild hl uld b l 1 t1,C t:Ikil k.I 

CUstlls rc'L'l' I titlls9 alectiilg riatld vehicles ire c ii It~x. lu y sh- ,Li 
be replacetd 1)V LWt m in rates, one for ilptirtid iiiid oiiie for It Calliy 
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assemil ed ve hic ies and witI a s imp e Lpogress ive tax rate bsed sol ely 
on C. I . F. va Iue. Similarly the tax rato on spare parts slhould he 
rat iona I sed. 

In cIse 0i road acc ident onl rural roads the police stat ion af thl
 
area iiveslt iga is the l ,atid tile But is
e records accident. there no 
reguLar ,.s tn Of colllcting road accidents datt;i in1 the counL try aid R.I.I). 
I1.; it, leorlte ti lor tie idenLtificaticL of acctident hia'knpots for a remlledy. 
llV 01" thie road accidents, II no fatal , ar not Il't d It :I11 due to 

trouble Of police And oi r t1. 

A reglar 'sateA Of ruiral highwaV Pi trol i)vy tIIll t'i i0lit t C I -tijI 

vei I cI spetd i L! jfi onihihway a n sMi1.1 ietra behaviotur nd iat towiiS 
establ ished. Proper rural driving behaviour shoild bdt nforced. 

Many di.sissoci at et autiio r it_.s arc in volved in road sector and many 
reguLions have rem;ained inchnged for many decades which are onutdaited. 
'oreover , When1 statistits are published they are Oftfn in-applicable and 
h)teetm historic records. As a result of this no official seems to he 
able to take the Initiat iv._, for enforcement and it atIppears tia t ist 
vehicles oil the road fail to comply with road-worthiless regu tat ionis Otr 

to com inlywi ti traffic regulations. Each organisat ions shoilid be clearly 
issigined duties and a coordinated body oversee th t, of eachshould atnivity 
intl iv idlt Organ isat ion. 

Ordinary v ehicle registration and licensing is carried out by district 
authori ties which are notified to the Commissioner of Traffic Police in 
due course. After 2-3 years reeords of vehicle registered are pubIlished. 
Often list submit ted )\' the local authoriLies do not agree with the totals 
pub ished. To he of any value informations should he muitonrtd to a 
Central Velicle Registry Office at the end of each month and recorded on 
l iompulter, so tht vehicles can he located for legal purpios, and cliecked 
for payment Of licences the following month when needed.
 

IUntil one control ling authority has Men appointed and regulations 
rationallsed the maximum utilisation of the road network cannot be achieved, 
and minimum road transport cost will remain illusory. 
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CHAPTER 10 INLAND WATER TRANSPORT 

10.1 Inland Waterway Institutional Organisations 

10.1.1 Int~roduccion
 

All aspects of water transport and port facilities are under the
 
Hinistry of Ports, Shipping and' Inland Water Transport. The organiza
tions under the guidance 	of the Ministry are shown in Fig. 10.1.1 and 
are as follows:
 

Sea Port : Chittagong Port Authority and Chalna Port Authority
 

Shipping 	 Bangladesh Shipping Corporation
 
Department of Shipping
 
Mercantile Marine Department
 
Marine Academy.
 

Inland Water Transport : 	Bangladesh Inland Water Transport Authority
 
Bangladesh Inland Water Transport Corporation
 

(i) Sea Ports 

The Sea Port Authorities of Chittagong and Chalna are semi auto
nomous organizations providing facilities for international water
borne commerce and the transfer facilities for the movement of these
 
goods inland by.water, rail and road.
 

Chittagong Port Authority came under the Ministry of Ports,

Shipping and Inland Water Transport in 1977. The Port of Chalna
 
Authority was established under the Ministry in 1976.
 

(2) Bangladesh Shipping 	Corporation
 

The Shipping Corporation was established in 1972 to provide

shipping services on international routes. BSC acquired its first
 
ocean going vessel the " 	BANGLAR DOOT " in 1972, and commenced liner
 
service on the U.K/Continent route. BSC received four coasters
 
from BIWTC 	in July 1972 and another coaster in April 1973. With the
 
use of 
chartered vessels, the Corporation joined the UK/Continent
 
Conference in March 1973.
 

Today the corporation' owns a fleet of approximately 25 vessels. 
'These vessels operate on major world liner routes transporting gene
ral cargo, crude oil and food grains. It is estimated that this
 
fleet now carries 20 percent of the nation's imports and expurts.
 

(3) The Mercantile Marine.Department 

It provides for' rules and regulation 'regarding safety of lift
 
at sea and inland waters. Marine surveyors under this 'department

are responsible for verification of proper ship repairs, safety
equipment, 	hullcondition, load capacity and vessel registration.
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In addition the department provides for the manning and up-keep of
 
lighthouses.
 

(4) 	The Marine Academy
 

Responsible for the professional training of ships officers, with
 an annual intake of 48 cadets, equally divided into Nautical and
 
Engineering branches.
 

(5) 	Bangladesh Inland Water Transport Corporation
 

BIWTA is a semi-autonomous organization responsible for river
 
conservancy, the regulatibn of inland water transport operators, the
consLruction and operation of terminal facilities on the waterways,
hydrological and hydrographic studies, dredging, salvage of sunken

ships, pilotage, navigation charts, and navigation aids.
 

(6) 	Bangladesh Inland Water Transport Corporation
 

BIWTC is an autonomous organization operating inland waterway

transport services under the Ministry.
 

10.1.2 Bangladesh Inland Water Transport Authority
 

The Inland Water Transport Authority (IWTA) was established in

1958 	as a semi-autonomous organization to 
take 	over the river conservancy functions carried out privately until that time and 
to regulate

inland water transport operators. It also was to construct and operate

various terminal facilities along the waterways.
 

The authority was re-organized in 1981. The organizational struc
ture of BIWTA is shown in Fig. 10.1.2.
 

BIWTA is 
a government authority responsible for:
 

I. Construction and operation of inland river port facilities.
 
2. Development of passenger facilities.
 
3. 
Fixing of maximum and minimum fares and freight rates.

4. Approval of timetables and fare tables for passenger vessels.

5. Dissemination of navigational and metereological information.
 
6. Provision of pilotage.
 
7. Hydrographic surveys and dredging.

8. Provisions of navigational aids.
 
9. Allocation of routes and grant of 
route permits.


10. 	 Removal of wrecks and obstructions in channel.
11. 	 Determination of port requirements such as passenger, cargo,
 
j
jetties, ghats and godowns.


12. 
 Auction of annual contracts for labour stevedore for cargo

handling by stevedore labour.
 

As shown in Fig. 10.1.2 BIWTA consists of several departments

Ports & Traffic, Engineering, Mechanical & Marine Engineering (Yard &
Workshop) Finance, Accounts, Conservancy & Pilotage, Hydrography, DeckPersonnel Qraining Centre, Secretarial, Planning, Purchase and Stores.
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BINTA does not control the cargo handling, which easentially de
termines a port's freight throughput.
 

Since its inception, BIWTA has carried out many surveys and has
developed seven major inland ports 
: Dhaka, Narayanganj, Chandpur,

Barisal, Khulna, Bagabari and Bhairab Bazar and 90 launch landing stages 
on the rivers of Bangladesh.
 

The description of BIWTA's activities are 
contained in Section
 
10.5 infrastructure.
 

10.1.3 
Bangladesh Inland Water Transportation Corporation
 

BIWTC was established in 1972. Its formation was based on taking

over two public companies and eight 
small vessel operators whose assets
 
were abandoned at the time of Independence. The Corporation is an in
dependent entity not subject 
to the usual government budgetary and
 
personnel regulation.
 

The Commission is headed by a chairman who reports to the Minister
of Ports Shipping and 
Inland Water Transport.
 

There are four divisions, each headed by a director, Finance,
Maintenance and Operations, Sales and 
services, and Administration.
 

Essentially associated with commercial operations the BIWTfC ope,rates "Social Service Operations" to remote areas, particularly the
outer chars in 
the Bay of Bengal. 
 BIWTC possesses repair facilities
 
and a sizeable fleet of cargo and tanker vessels.
 

As a government owned operation there is a rigidity in operations

that is inhibiting to entrepreneur operational styles, as is the need to
 
maintain the BIWTC published rates.
 

10.1.4 Private organizations
 

There are four trade associations representing the inland water
 
private sector vessel operators. They are:
 

(a) Coastal Vessel Owners
 
(b) Passenger Launch Owners
 
(c) Barge Owners
 
(f) Tug Boat Owners
 

They act 
as a focus for the private owners and are consulted by

government on matters affecting their obvious interests.
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10.2 INLAND WATERWAY TRAFFIC 

10.2.1 Freight traffic 

Tie 1IV fleet in;opera ted by private companies and the Government 
owned BIWTC, with the latter"showing a rapid dec1ime in importance to 
only 23A of the freiqlat carried in 1982/83. There is some difficulty 
in ascertaining the Ltal olvUime of freight carried by IWT vessels as
 
it is believed Lhie'o i , nder-loporit n" by tie pl-iia tO ;etor'ttr, par'tiv
 
beca tise i f i 1iCCL t'i - ii11 oi.iC I ' rel or-c An," parl;t 11t ' ib lls.'J'I" 

desire to reduice Lax ,r othel paViiltllL I iabili t-i,<. Also, tite LrLillal 
number of visse] thiit arc 'r;ationail is not certlin, As Sot-t-tieS 
vessels la id up or scrapped Aie ito tLakei oif tiit r-ti'sLr. 

EstIMtes have betn mlide of tLie to tol Loii' tad tn,'lune kilmetres
 
for the period I976/77 to 19SA/'i. Tit tlnagt handled by the private
 
sector in 1970/77 is given as 2.701 Mil lion 
 tornes in Lite Review ind
 
Update o,7 BfS. 
 Oli tue basis of a static DWIT !-Or the fIleet of 201,441
 
tonnes (sui, Section 11 )., ,in Alnll] tonn nte of I 1. .' tonn's per lDiT
 
were carrieild.
 

Without any otther dat l, it has bt'eii ;iSUitLIeithat tLhis has 'leillaill ed 
at the same levl for ihe private sector tiroug ioit tile perioil. Th
 
resulting estliiates for the pr ivate sector toi1nage hiandled lfor Lte
 
period 1977/78 to 1984/83 aire given in lblti 11.2.1 . ',lie averag 
 ;illnual 
growth rate for tile period L9t7t77 to 19,3/81 is 5.187 p.a and for 1980/
81 to 1984/85 is 9.037 p.i. , rrf lctning the eouIi'orLaeiLekt Of the private 
sector through More liberal policies t riir g the Iti'i'P. 

As the tonnages for BI'ITC as wel I as tiii s t tic I)WT are given by

BIWTA the resulting value of tonaes 
 per ((WT has been cilcIulated over
 
the period 1976/77 to 1982/3, and the resit ts 
given in Tale 1H1.2.1. 

It can be seen ttita i 'ugth Liir. was ;omeIiIiprivelliielt ill B11T'lC 
perfortance in 1977/78 to 1979/S0, there was t suddenldecline to the 
1976/77 level thereafter. In order to estimate tite tonnage handled by
BIWTC in t983/84 and 1904/85, the tonnes per MWl in 1932/1 have been 
assumed to appLy. 

it is clear that the public sector is less efficient than tie 
private sector, partly because of the ageing fleet and partI' because 
of operatinaL inefficiencies leading to long turn-ronid tines. 

Annutial records of IWT freight flows are not provided. Provis ional 
figures issued by 1I14A for 1982/83 are just available, whilst the pre
vious data were for 19'8/79. Altiough it is genera ly accopted tihat 
the recorded tonnaqes are under st;ited, thLe dit;i for 198 2/8 , has been 
analysed in order to present an ilndication of tle relati 1ve iimporttnce 
of different commodity i! :oUps and d i'fereit rOetls. 

The total tonnage aind tonne-l Ilonietres litve iWooo calcutated and 
are given in fable 10.2.i. it has been asAtolnled that the average lead 
of 241 kiii, quoted in tie Reviow tiiidUpdate of BTS, for 1976/77, has 
remained the stie ptto 1984/83. Altihough it has been necessary to 
make a number of aqsuinptions, based onl very I ittle data, the totLa 
tonnage fur 1982/83, although higher than tLii recorded volim b' BMWTA 
is only 41 iigher than BtWIA's estimtLe. For coiipari son puirposes, tile 
provisional recorded tottal tonnage by IWT in 1982/83 is 3.81 million 
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tonnes, whereas the lIiWTA es ti mate in the roeprt for tie TYFI' is 5.25 
million tons. 

Because BIW'C ha.s shown a s;ignifi :ant Wlec In in tonnage handled, 
particularly in the period [9MI/81 to 1984/85, (sim 9.8:n p.a), the 
overall- increame ini IWT fre iglt haA bcen aroiund 4? p.a, despite the 
rapid growth of pCIV LSctor.tLh t ,v 

The inter d isLriOt low, and &itra-diarict lovements for u ighLt
commoditv groups are, givyen Wi AppeiidiX 10, the di triLt total IMl 
freight flows arc in lihOWe 10.2.2 ai a ai uarY in ,iVyen il Tlble 
10.2.3 for the wholI of liangiigI &esh 

TIhIeC i i (PHitoa V01rcvol 1,*, Il'm:- it r,l-di l it t Ilo , 20i if the 
tot al) but 8ni, of Itli-; s in K<iiia di;-ai t, and is pr edOm in,:aiLlv 
Cl na P 'ort tra ffic Iisv 1, rviV r t o and lullll iaM.l1'1io 

'ile seven Imlaill ComIIIodit v g'rois acco'tt ifor ahonL ((:' of total1 the 
tonnage, with food (232) apd p troleum irodi, ta (277) be ing the main 
coIiodities carried. Tie distLiltio ofl tle maj or comrmoditV wovements 
are shown in Appendix 10 and toul in Figure 10.2.1. 
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Table 10.2.2 1WT Frcglit l,.1 av - Lital Al (Smuitiit 1982/8 1 

TOTAL ALL COMNOI) 1'1'15s

l tInt, r-l)i-rct r,-I i rjit-nt 


District No. L ' tiI-,]
r- Oi s l i 

"To(lln[es,i~]lh:
 

Cih ittagong 1 1844 583 57 ,8
('it 
 1.2573 5851 -

a 3 50804 121039 7989
Noakhal 4 2173 3628 -

Sylhet 5 
 179141 
 14780 
 1.174
lhaka 6 446617 1464876 64497

Faridplir 7 26493 '33540 196
 
JamnIpur 8 -

MVmensLiugh 9 
 300L 37200 
Tanigail 10 
BarislI. 1 28883 ].93110 13267

Jissor ,12  2229 -
Khu I na 13 226446 680325 
 839477

KUii in L4 - 2887 -

Pa Luakhzial, 15 
 9599 51093 
 720
 
Bogra 16 - _
 
Dinaj putr 17 
['abla 18 
 4269 114288 
 200
 
Raj sima tL 19 -

Rang pur 2 I1 903
 

Bang adesh 2835485 2835485 977L 71. 

Source: BIWTA 

Table 10.2.3 Summary IT Freight Flows 1,982/83 

Inter-Mistrict ]Intra-District 
 Total
COMOD 'tY 

Torl Total Ton S 'lota I 'Ti 7 

Food 477290 55 396921 45 
 874211 100
Fert I ize'r 215294 64 I L185-3 36 1 133877 100Jute etc. 234767 52 218316 
 48 453083 L00Ct'lle.nL I 31,7999 82 84947 
 18 48294 0 100Stone etc. 1,72348 100 - 0iron/steel 51042 98 1024 
 2 '2060 100
P.I... L033664 99 I 12881 1 1046 55 100Sundries 253081 64 144999 36 398081. 1(0 

TOTAL 2835485 
 74 977671 26 381 1003156 

Source: 1I1WTA and Consultants calculations. 
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FIG. 10.2.1 	 IWT MAJOR INTERDISTRICT MOVEMENTS OF 
ALL COMMODITIES 1982/83 
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10.2.2 Passenger traffic
 

(1) General
 

Tile IWT passenger carrying fleet is mainly under private control,
mostly in small indelpendent companies. Tire Governments involvement
is restricted to a lew [arlocl Ces operated by 1I3WTC, including tihe weilknown Dhak KhulnI 'ia , ,t." A l II T i :r e qponr;i f,,r i
censng th, ilIe ope,rato-S, it is difficult to b,- Certtrio as totihe numb,.i lasstogoe-s tSiug it genea I Iy i)(l

tile priva'r operators d,, not k]t-'p


is ('ar-r,1 i ved tiac 
) rlc ts records alid Ia rt overl.oad

ing is exteos rye. As ItIri ' 11) -0 ii It'leCOldS, s r!Stilate. hilvebeen made iv vs ri ,:; tlid 2,p, tes: . rfti lg C I lac telr is 1as of tihef Ieet . iBNI'A iy,liL 1,dc t eire own -0 tas, or.

load p r VessL' I, t ] i,.r 


irilre birsed tihe tiv ,.rilge 
" 0" ,II ro,',d Lte numbla r of tr ips per

year. Unfolrt ,ior', it lur]i i ti lt J mistake Lhars -el. made in the1 
comLltation , as tI1e, rrrN , aIIt r ps uLId mrs based on 2 way trits ,

id ince titt est irated tulrnrber pas
rather tiranoloil, WY t rips of 
sengers Would rtraed to ha iorli1. 

(2) Sureys 

BeCaIuse of the COlnfrlSiO'l suorrrnd ilg tile stastistics, surveys

were carrid ott oil as,,er ] ad 
f, tors ald data was collected on
the number of ilarnches and stL-Mr-rs l,po,igwi ti ;o estimate ofthe number of trips ber[ mad'e daii I . lre rot e of each vessel
 
enabled the distrree trael 
 led to be calculated. 

RIndomrr samp l rMsei-rllcr ctroutrs ware made from tire passenger ghatat I)haka, Barisal, :ir I ,ro I, rid iTiar no. ITre court ; were then com
pared with tire rIte.d Caipacityto get a rmeasure or the load factor.In tie BTS report, 1974, tire resulits fa a survey of load factors
based OIltile avel-aget taken aitsevera il points taken along tie route
 were given. This sirowed thrat tire a;vra1 'e ledd factor iat that time 
was a very high 1 .98. Fro1 tir, resuILts of the survey conducted by
this sturdy it would seehi hat thIrere Ias been lit le improvement astire average load factotr was found to he 1 .90, although this is only

based on arrivo ' depLrLLre I ogrd factors.
 

Vie distributionl of passelger 1aUrcies and steamers by district
for 1984/85 are 
 ".iv(n in Table 10.2.-. Of the total 1494 passenger

vesslIs, rest-Is ware a1-allable for 12(1H, from the districts indicat
ed in Trble 9. 2.4. From these, detailed anarlysis O the operating

charirctar 1st i cs 
was made ant ao est, iMat of tire anrrUa I nunrber of 
passe-nger -k i torurttes Irralde for eachI vessel , by a ssurrring 320 operationaldays per .t -, with 10 ',pcrat ionri effectiveness, the actual dis
tance travel I I per Cire wa' tIet r i1r rnd estimated load at a loadfactor of 1.9 of treor-etical capacit-. 4995This gave an estimated 
Million passenger-ki ctrts. Assuming that tiLe vessels for which
records Vere 1r0L obta i'ed exi ii it tire same caipac iL and operating
characteristics, thrse, 291 vessels would give a frrrther 1.208 million 
pissenger-ktIormre t res. From tihe Cal crrlatioIs, tire average number ofpassenger-kilomet res per vessel per vear is 4.15 million. Usingthis figure, and tiletnumber of INT passenger vessels registered intire years 1978/79-1982/83, estimatean is rrade of the past passenger
kilometres. 
 In Table 1O.2.5 the number of vessels and passenger
kilometres are shown. The update of the BTS report, tire average load 
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of passengers was found to be about 44 kilometres. Without more re
cent data, the average passenger lead used was 44 kilometres obtained
 
from the BTS report update to estimate the total number of passenger
 
on iWT, which is shown in Table 10.2.5.
 

Table 1.0.2.4 IWT Passenger Vessels 1984/85
 

District Number of IWT vessels Comments
 

Chittagong . . 77 Records kept 
Chittagong Hill Tracts [ 93
 
Comilla ' 93
 
Noakhali 5
 
Sylbet 5
 
Dhaka 745 Records kept
 
Faridpur 41 Records kept
 
Mymensingh 15
 
Tangail 17 -

Barisal 140 . Records kept
 
Jessore 6
 
Khulna 175 Records kept
 
Patuakhali 25 Records kept
 
Pabna 9
 

Total, records 1203
 

Total, no records 291
 

Grand Total 1494
 

Source BIWTA.
 

Table 10.2.5 IWT Passenger Traffic 1978/79 to 1984/85
 

IWT Passenger Passenger-Km.
4' Year Vessels, Number (million) Passenger (Million) 

1978/79 1003 4164 94.6 
'1979/80 1039 4314 98.0
 
f980/81 1091 4530 1,02.9
 
19,11/82 1280 
 5314 120.8
 
198).'83 1350 5605 127.4
 
198 '/85 1494. 6203 141.0
 

GrowtRate 6.87% p. 687% p.a 6.87% p.a
a
1978-1,984 . . 6.. 


Note:< The average annual growth rate is the same for vessels,
 
* ipassenger-kilometres and passengers, as a constant perfor

\,riance has liad to be assumed. 
Source: '-IWTA and Consultants estimates. 

:< , ,,•\i, -.
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(3) BIWTC 

A study of BIWTC's Rocket service was carried out by having an
 
observer travel on the vessel, one trip, Dhaka 
to Barisal on April
 
5th and two way trips, Dhaka to Khulna on May 8/10th." The result
 
were compared with vessel log books for a number of 
trips by several
 
vessels. From the survey, it appeared that the rated capacity was
 
exceeded throughout the trip, however, the average load factor from
 
the log books seemed to be 0.26. There would seem to be some dis
crepancy here that might merit further attention, particularly as
 
the private sector is clearly operating consistently at loads exceed
ing capacity. However, BIWTC only handles a small but a steady declin
ing proportion of IWT passenger traffic as 
can be seen in Table 10.2.6.
 

Table 10.2.6 BIWTC and IWT Passenger Traffic 1978/79 to 1982/83
 

Year Total IWT 
Passenger (Millions) 

BIWTC Passenger 
(Millions) 

1978/79 94.6 2.6 
1979/80 98.0 2.7 
1980/81 102.9 2.8 
1981/82 120.8 3.0 
1982/83 127.4 2.8 

Source: BI14TA 
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103 Inland Waterway Performance 

10.3.1 BIWTC
 

A (1) Size of Fleet 

* iBIWTC is the owner-operator of the public sector waterborne fleet
 
of vessels. This fleet, numbering 382 vessels in 1983, is divided into
 
three classifications, bay cross.ng cqrgo, inland water cargo and
 
passenger vessels.
 

Over the past 11 years there has been a continuing decline in the
 
fleet size and its carrying capacity, the fleet reducing from 564
vessels in1973 with a static capacity of 165 thousand tons to 382
 
vessels in',1983 with a static capacity of 147 thousand tons.t(See
 

Table 10.3.1) ,This decline is due both to a disinvestment policy of
 
the Government, initiated in 1976, and to the steady rise of private

sector vessels.
 

Table 10.3.1 Carrying Capacity of Mechanized National Fleet 
(Static)
 

BIWTC Private Total BIWTC,% 

1973 1983 1973 1983 1973 1983 1973 1983
 

Fleet Size 564 382 547 1,412 1,111 1,794 50.7 21.3
 

Static Capacity 165 147 133 328 298 475 50.3 30.9
 
(Kilo-tons) .
 

(2) Vessel performance
 

Tables'10.3.2 and 10.3.3 were prepared from BIWTC annual records.
 
In order to aualyse actual vessel performance and delay factors, log
 
books from four vessels were selected at random. Three months from
 
each vessel were reviewed with dates and times recorded. The vessels
 
were M.V. Korangi a 22 year old tanker operating from Narayanganj to
 
Chittagong. The M.V. Hizala an 18 years old coaster operating from
 
Dhaka to Chittagong, the Bay Crossing tug boat BT 6 - 237 operating
 
from Chittagong t& Dhaka and vessel 1046 a 10 year old bulk grain
 
coaster operating from Chittagong to Narayanganj.
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/i : Average sailing distance: 
Average speed : :7 

294 km 
knots 

104kmh 

;': ,,:i Delay factor =0.8 i5.6 knots 

TBasedon reTordsBIWTC for 20 vessels 

18/419 vessels 446,000 tonnes
Average load 44,000/28.8 x 19 815 tonnes
= 

Average steamng days per annum2 x (294/10.4) x 28.8/24 = 68 days

aNon-steaming days = 297 

Non-steaming days 	per round trip 
 = 10.3
 

~Source : 	BIW4TC
 
Consultants Calculations
 

Table 10.3.3 BIWTC Tanker Performance
 

Average sailing distance 313 km
 
Average speed (Table 10.3.3) : 10.4 km/hr
 

Using same load factor as 10t3.3:
 

Av load = 818= 0.91
SDoT 8991983/84 12 vessels 261,000 tonnes 

Average round trips per year
 

261,000/(1,019 x 0.91) x 12 =23.5 trips
Average steaming daysper annum 
2 x (313/10.4)x 23.5/24 m 59days 

Non steaming days 
 = 306 days
Non steaming days 	per trip 
 = 13.0 days
 
Average load 
 = 927 tonnes
 

Source: BIWTC
Consultants Cal3dlations
 

N e 
 d e p.
 



a) Delays 

Vessel delays for the 3 	month survey periods were:
 

(Day-Hours)
 

Waiting Waiting 
for berth for orders 

Stand 
By 

Pilot 
Delays 

Engine 
Repairs 

Navigation 
Delays 

M.V. Korangi 0  19 34 - 17 
M.V. Hizala 0  22 12 - 0 
Tug B T 6-237 9 - 30 13 - 13 
M.V.1046 5  45 :5  0 

17 - 40 
N.R. 
5 - 8 
'N.R. " 

0 - 29 
0 - 29 
1- 3 
N.R. 

23 -30 
11- 12 
7- 5 

12 - 0 

0- 9 
N.R. 

0-3 
N.R. 

Note: N.R. = Not recorded in log. 

b) Lost time'
 

On a monthly basis the total lost time for the first three
 
vessels was approximately as follows:
 

M.V. Korangi Jan 83 - 31 days Sept 83 - 25 days July 83 - 22 days 
M.V. Hizala Nov 83 -10 days June 84 - 16 days Dec 84 - 20 days' 
Tug B T 6-237 April 84-17 days Aug 82 - 22 days Aug 84- 6 days 

Available days for the first three vessels over the three month
 
survey periods is 270. 	 Delay days are 169 representing
 
approximately 62 percent 	of' the vessels time.
 

M.V. 1046 had a better performance record due to its comparative
ly newer condition with low repair down time and its use in
 
the grain tradenegating lengthy waiting for orders experienced .
 
by general cargo vessels. Deiays for this vessel accounted for
 
32 percent of the vessels time. Waiting for orders, stand-by
 
*and engine repairs account for the major delay factors.
 

About 70 percent of the BIWTC vessels have recently been sup
plied with radio communication. This improvement should lead
 
to an improvement in vessel scheduling. However, this single
 
improvement is not the whole solution to the delay problem.
 

Because random log book samples indicated a superior per- . . 

formance by M.V. 1046 over others in the samples, a more detail
edanalysis wasj:b.de. This cargo vessel provided a three year 
record. 

However, the records are incomplete.. Some entire months are 
missing, certain required data was not recorded and much of 
the logged voyage,information can not be read. Vessel log 

Ii,"ZB 	 " 

VV 
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books are considered official records and 
are expected to contain detailed and accurate 
records of the vessel's movements.
 
The contents 
of BIWTC log book leave much to be desired'n
t
 
this regard.
.verify There was, however sufficient information to3
delays and estimate vessel utilization.
 

The vessel was employed primarily on the movement of bulk grain
from Chittagong to Narayanganj and returning empty to Chittagong.

Average metric tonnes handled per round trip was 850. 
 Due
to 
the bulk being handled from silo or direct from silo to
silo there were not the usual cargo handling delays associated
 
with general cargo port operations.
 

* A total of 79 voyage days were taken from the logs (Jan 14 to
 
31 1984 -
Nov and Dec. 1983) with the following results.
 

Waiting Waiting Weather 
 Waiting for tide 
 Vessel
for berth 
 for orders delays (dredging) repairs
* Hours 139 
 1i8 34 
 32 
 278
 
Days 5.8 
 4.9 1.4 
 1.3 
 11.6
 

Total lost days 25 out of 
79 or 32 per cent.
 

(3) Voyage round trips
 

The log book for MV 1046 was examined to determine complete round
trip Chittagong - Narayanganj 
- Chittagong perform'nce. The results
showed the round trip required 178 hours or 
7.4 days.
 

I The initial findings on voyage times were 
considered low and did
not cumpare with other vessel utilization. Analysis of BIWTC statement of Earnings and Expenditure 1983 
- 1984 showed this vessel to
have low'maintenance and repair costs record of 89 thousand taka as
compared to its sister vessels C 1063 of 132 thousand taka, a 67
 
percent increase.
 

This could indicate that less repair requirements reduced voyage

times.
 

Assuming there were no future lengthy delays due to repairs and
. awaiting spare parts, 
this vessel should make approximately 45 round
 
trips per year.
 

Annual Cap 45 trips x 850 tonnes = 38 ,150/tonnes.
 

However, further review of the Log Book on a random 6 month basis 
 -
indicated 1983-
 1984 vessel round trips were approximately 38.
 

4.
* .4 

..
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Number of Round Trips
 

1983 1984
 

Aug-3 Oct-3
 

-. Feb-3 April 3.5
 
Nov-3
 

Dec-3.5
 

Total 6 months = 19. annual trips =38
 

The difference amounts to 7 trips or 52 delay days.
 

It is readily seen that this comparatively better performing
 
vessel's trips could be increased.
 

(4) 	Operating delays-


A further examination for BIWTC total fleet delays was made for
 
the month of June 1984 and set out in Table 10.3.4.
 

This 	revealed a senious proportion of lost time, and the. questions . 

of delays involving waiting-for-orders and stand-by were explored 
with BIWTC operating and scheduling personnel. T Lre are a number of 
inter-related scheduling and communication problems causing waiting
for-order and stand-by delays. In brief they are:
 

(a) 	Lack of available berths 
 K 
(b) 	Coasters are ordered for in-bound sea vessels. When these
 

ships arrive late, the coaster remains on standby.
 

(c) 	Coastal vessels are often used by shippers for storage pur
poses as the cost is less than that for godowns and extra
 
handling.
 

(d) 	Chittagong must notify the Dhaka control office on barge tug
 
and coastal vessel availability. The Dhaka control office
 
checks the various users, such as Government food, cement and
 
fuel agencies for their requirements. They then set priori
ties and assign vessels. This information is passed back to
 
the Chittagong office. The Chittagong office then tries to
 
locate an available berth or determine the inbound ships
~arrival data and time for discharge at anchorage. When this
 
information is in hand, they try to locate the coastal
 

vessel, tug or barges. This may involve sending a message
 
by radio or boat to the ship captain. Quite often when the
 
message arrives, the captain or the crew are ashore and can
 
not be readily located. Barge crews must report to the
 

office for orders.
 

(e) 	Assigned Coasters, tugs and barges are often delayed after
 

receiving orders, due to emergency repairs.
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(f) 	Further delays are experienced when the coaster or 
barges
 
must wait for high tides.
 

(g) 
Coastal vessels are placed in special catagories to avoid
 
contamination i.e. cement, jute, foodgrain, fertilizer.
 
This results in vessels being available but not acceptable.
 

(h) 	At any given time 30 to 60 percent of the BIWTC total fleet
 
may be out of service. 
 In this regard the BIWTC Chittagong

vessel voyage repair shop alone had 8 vessels under repair

and 6 waiting for spare parts.
 

(i) 	Much of the 
time spent waiting reflect a lack of demand for
 
service.
 

(j) 	There is little or no incentive for BIWTC employees to
 
increase efficiency. Due to 
the many delays in communications,
 
scheduling, and repairs, 
the services are lost to private
 
operators.
 

__.....___ _ _ 	 . 
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A typical general cargo",'sel would have the following increased
 
productivity if cargo handlini.
, ere improved.
 

a) Existing case 

,Typical Vessel Coastal General Cargo 900 Tonne Cap.
 

*lRoute 
 Chittagong to Khulna
 

Sailing time 
 3.75 days
 

Voyage delays : 1.12 days
 

* Load/Unload 
 12.00 days
 

Turnround time 16.87 days
 

Annual number of trips 
 22
 

Average Vessel Load 
 : 850 tonnes
 

Loading/Unloading 
 : 2 hatches working by head load 
Handling rate 8.7 tonnes/hours/hatch 17.4 tonnes/hr
 

Eight hour day 
 139 tonne/day
 

139+850 loading 6.0 days
 

unloading : 6.0 days
 

Total 12 days
 

b) Increased productivity 

Loadin/Unloading 2 hatches working with conveyor and hand trucks. 
Handling Rate 18 tonnes/hour/hatch 
 = 36 tons/.hr.
 

HEight hour day • = 288 tons/day 
288 850 loading : 3 days
 

unloading : 3 days
 

Total 	 6 days
 

Sailing time : 3.75
 

Voyage delays 
 1.12 

Load/unload : 6.00 

Turnround time 10.87
 

Annual Voyages/Year: 33.5
 

Annual Extra Voyages: 11.5
 

Additional annual cargo capacity 11.5 x 850 
= 9,775 tonnes 
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10.3.;2 Private operators
 

(1) Introduction
 

Meetings with the private operators were held in the presence of
 
the heads of the operators associations. Initial meetings were viewed
 
by the association members with certain caution and suspicion and
 
evasive responses were given. As a result the information on costing,
 
vessel operations, tonnage and passengers carried, member of annual
 
trips, etc. was not readily forth coming. However, repeated visits to
 
the coastal vessel operators and passenger launch owners associations
 
offices produced much of the information sought on vessel costing.
 

As has been noted in previous report, data supplied by the private
 
sector vessel operator should normally be regarded with some scepticism.
 
The cost data supplied in this instance appear to be accurate, and is
 
discussed in section 9.4.
 

(2) Fleet size
 

The private sector is characterized by many small and determined
 
operators without adequate policing of their operations. With few
 
exceptions it is characterized by the smallness of the firms.
 
have to operate under price controls, inflationary conditions, and
 
high interest rates.
 

The private sector fleet of mechanized coastal freight vessels,
 
tankers, barges tugs, and passenger launches has shown continuous
 
growth since 1973. Cargo carrying fleet size increased from 647
 
vessels in 1973 to approximately 1,300 vessels in 1983. Passenger
 
launches during this period increased from approximately 600 to over
 
1,400 in 1984. This is shown in table 9.3.1. This steady growth in
 
competition with the BIWTC fleet under regulated freight rates indi
cates a more efficient operation.
 

The private sector total fleet increased in 10 years by over 100
 
percent, rising from 1255 vessels in 1974 to approximately 2740 vessels
 
in 1984. This fleet now carries over 90 percent of passenger traffic
 
and 74% water borne cargo. The private sector plays a vital role in
 
water transport. This role should be recognized, encouraged and,
 
where possible, assisted.
 

(3) Fleet growth
 

The 	growth in the private sector is attributed to the following:
 

a) 	The small size of individual fleets in providing more direct
 
management and response to offered freight.
 

b) 	Administrative costs are low.
 

c) 	Repair and maintenance costs and time consuming delays are
 

minimized by more direct access to private repair facilities.
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d) 	Apparent gross overloading of both passengers and freight for
 
increased revenue per voyage.
 

e) 	A plying of 
the 	more lucrative trades routes.
 

f) 	Lack of bureaucratic delays in scheduling and responding to
 
offered or available freight.
 

-g) 	A more direct interest in the operation and financial aspects
of their vessels than that of individuals in the public sector.
 

h) 
Greater vessel utilization.
 

i) 	Operational initiative.
 

(4) 	Problems encountered by coastal vessel operators
 

The 	private coastal vessel operators cited the following problems
in providing cargo service 
on the inland waters.
 

a) 	Dredging: 
 River ghats must be properly dredged as they are
deteriorating instead of improving. 
The 	main channel from
Dhaka/Narayanganj/Chandpur/Barisal/Khulna/Chittagong 

must be
kept dredged 
to official depths and provided with navigational


aids for night and day navigation. 
The channel to Rajshahi/-

Shylet should be dredged so that vessels with at least 9 feet
 
of depth can operate year around.
 

b) 	River ghats: Must be maintained, dredged, and provided with
mechanical cargo handling equipment with a minimum discharge

rate of 200 tons per hatch per hook per day for food grain,
 
fertilizer,and cement.
 

c) 	Chittagong port: 
 must facilitate berthing areas for vessels

carrying jute and provide prompt delivery to the consignee.
 

d) 	Freight rate: 
 must be established that will allow vessel
 
owners sufficient income to repay bank loan.
 

e) 	The <mercantile marine department: 
 must be reorganized with
 
personnel having knowledge of repairs and modern equipment.
 

10.3.3 Port cargohandling operations
 

(i) 	Introduction
 

Cargo handling by head load is still dominant in port operations
in Bangladesh. It is 
hard work, inefficient and constitutes the
primary cause of low port freight throughput and vessel delay. 
The
availability of manpower and its low daily wages make the use of
machinery uneconomic when it is, as at present, assessed in isolation.
The 	hire of one fork truck at 150 taka an hour is 
equal to the cost
of employing 40 men for one hour at 
the 	going wage rate of 
30 take per
day. As a result, the use and charges for equipment cannot be
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economically justified by the operating stevedore. The real costs of
 
low productivity are the hidden capital costs of the port infrastruc
ture and-vessels occasioned by delays, or the cost of unproductive
 
time 	on capital investment.
 

(2) 	Port productivity
 

Random studies of freight handling productivity were made in each
 
port. Further investigations were made at private sector factories
 
handling freight at their own facilities
 

a) 	BIWTA ports
 

Exampl's taken at the BIWTA ports were then compared to past
 
reports and usually found to be either in agreement, or
 
showed a slight decline, indicating that little improvement in
 
productivity has taken place since 1974.
 

Due 	to variations in port location, cargo jetty design,
 
embankment and godown to jetty distances, the handling rates or
 
productivity vary from one port to another, but in every case
 
freight handling at BIWTA ports is below acceptable world
 
norms. Homogenous bagged cargo, for example, was handled in
 
one port at the rate of 8.75 tons an hour but with mechanized
 
equipment, fork trucks and pallets, or conveyors the
 
expec.ed rate of productivity would have been 20 - 25 tons
 
an hour. The use of machinery would thus result in a doubling
 
of a ports utilization, halving of its time costs, better ves
sel utilization, but with a reduction in employment opportuni
ties.
 

As designed, the present BIWTA ports should on average, have
 
throughput capacities for bagged cargo, with two hatches and
 
an eight hour day, as follows:
 

a) 	Reinforced concrete construction with mobile crane: 
Loading/unloading 280 - 300 tons per day. 

b) 	Pontoon with two way easy passage gang plank: 
Loading/unloading: 150 - 200 tons per day. 

As at present utilized the facilities have an average through
out as follows:
 

i) 	Reinforced concrete construction with mobile crane:
 
Loading/unloading: approx 140 tons per day
 

ii) 	Pontoon with two way easy passage gang plank (headloads):
 
Loading/unloading: approx 90 tons per day.
 

b) 	Private facilities
 

In every observed instance the private sector port facilities
 
either using cranes, conveyors, tracked dollies, and wooden
 
slides achieved handling rates ranging from 20 to 25 tons an
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hour for homogeneous cargo. 
A Bangladesh Government urea
fertilizer factory, designed by the Japanese and built in
the .eventies, uses a conveyor system and slidcs for loading

coasters and barges at a rate of 48 
tons an hour. (2 hatches
 
at 24 tons per hatch).
 

c) 	Observations
 

Tonnage throughput figures Wary by size and mass of the

bagged cargo so all throughput estimates vary. 
The 	mass of
various types of bagged cargo can range between 50 and 100 kgs.

Throughput 
 also vary with the type of vessel ind with the
vessels's cargo handling equipment. Moreover, seasonal weather

conditions also affect handling rates.
 

(3) Cargo handling equipment use policy
 

c) 	Introduction
 

The 	introduction of basic mechanical equipment for improved

cargo handling productivity can be expected 
to meet the
usual reluctance to 
change from traditional methods. 
Inspec
tion of a little of the equipment that is available for cargo
handling shows that for the most part it is inoperative. In
most cases it has been out of service a long period of time due
 to the lack of spare parts, maintenance and cost of hire.
 

b) 	Hiring arrangements
 

Under the present contractural arrangements with stevedoring

companies, the stevedore controls the vital cargo handling

function while the port controls the equipment. Discussions

with stevedores regarding the use of available equipment

revealed a reluctance to use it. 
 They cited the following
 
objections.
 

a) 	Lengthy formalities involved in hiring equipment
 

b) 	Equipment not being available when needed, and
 

c) 	The use of equipment was more costly than the hiring of
 
labour.
 

c) 	Observations
 

Discussions revealed a disinterest on their part as to the
role they played in the larger aspect of overall efficiency.

The contractor works directly for a shipping agency and is
paid by the vessel owner. In turn he must contract and pay
the 	port for the use of the facility, and labour for work it

performs and thus does not see any direct advantage in utilizing

mechanical equipment for a quicker discharge when, at present

labour rates, the use of the equipment would reduce his profit.
 

While it may not pay the stevedore to hire equipment, its
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use would give better port and vessel utilization, lowering
 
thereby investment needs and overall costs. It is not the
 
fault of the stevedore but of the annual contractural con
ditions, which must be altered. There is a need for a
 
government policy decision on the question of maintaining
 
the present labour intensive handling methods which is an
 
indirect labour subsidy or providing handling equipment that
 
will increase the productivity of vessels and port facilities
 
and reduce or eliminate the present investment losses of these
 
operations and to a large degree the expansion uf the total
 
vessel fleet.
 

(4) Increasing cargo handling productivity
 

a) Introduction
 

In countries where labour pay rates are high, the immediate
 
approach for increasing general cargo handling productivity is
 
the use of pallets and fork lift trucks from cargo hold to
 
godown storage or delivery. In Bangladesh, with few vessels
 
and jetties having cargo handling cranes, labour rates being
 
low, and facilities being located on sloping river-banks,
 
such systems are not possible nor economically viaule. Simpler
 
means of increasing productivity from vessel to truck, rail
 
wagon,,godown or storage area should be utilized. Intensive
 
hand labour can take place in areas away from the jetty, but
 
means must be found for increasing vessel turnround and pre
sent port throughput.
 

b) Use of cargo handling equipment
 

Some 90% of all cargo handled is in the form of homogeneous
 
bags and bales. The least expensive method of handling this
 
type of freight is with motor driven conveyors, tracked wheeled
 
and pushed dolleys and stevedore heavy duty two wheeled hand
 
truck. A stevedore hand truck would enable two to three bags
 
to be moved at a time. Th'is would double or triple the pre
sent one bag head load per man. Further, it would take the
 
mass of the load from head and body to the wheels of the hand
 
truck.
 

Improved simple slides (as used by some stevedores) for load
ing from jetty to barge or coastal vessel hold, would improve
 
loading, if not unloading rates. Stacking conveyors in the
 
godowns would permit increased use of cubic space. Revers
able motor driven portable height adjustable conveyors from
 
jeLties to godowns, rail cars, trucks, or up embankments in
 
conjunction with hand trucks would appear to be the solution
 
to increasing throughput. Current costs for heavy duty,

covered, portable, reversible, motor driven conveyors is
 

$10,000 per 30 metres.
 

c) Selection of equipment
 

As no two ports have the same physical characteristics the
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choice of inmprovedt hanidlinIgi epi Ipi,.iiL Ior increise i pr ductivity s LLt he made on a port L,, plit hlsi,. pl'rductW AiY gains; With simle~ nvy- handling, equipmlent %,'k- d have 
to bTe Cail''111 ", Islt > hred ii,lilsl;[ plie hl i held-oi d ii i g. 

d) Prtduc t ivit it L 'tC 111 1 I I dL n , il )ol ! 't ; 

AnV 
 : li;' l L 1i thel veTs l ,i-si; wi UILiii I i 
reduci vvq- I vo"v i iin l i

.'t tuin Li e and Ip' ncreised 
utili.aLtion "I 
ves ls, rledclilg capital costs po rtia.
 
Not oI ly V ,'ai capit, i iv,-,;tiniUInt ill Ile', vii !CsIS be ridt.!iic d, but 
•l.Lto iiV,'!i[Iij lt i. 1T, lTT01; :j d IetuieS. 

10.3.4 Ilii CU 

migFe
.ht
 

A survey of lreiilt si 1pp. s srs ,'ducLited, -ove'rillg- maiiIjri ship
pers i peL' ucts,, ,un pl'odi jlutl pl-.iCtS, l[ rtili!Ze, cer , s, il'n)nalhd Ceie lI. t I'! i Is io1 tihLt cii inc of iT is,I TTJT;TIi, d Lo, al teraL ti!ve 
imod'ltt 5Lh l Til10,.:; rii' > . result' I'l" -llippt '.rs'lT is l IWI forCe'r lii i' l ii' T i 'Iell -' TL! 'l i:lodes liT- ,ivoil il Fa b Ie 1(1.3.5.
Although tLiie j c, i, ;s;MI211, i t :.,.i1.. . 'hit th pre'Imiiiliit
leaIi l Ifo! clhosiTi ll:' i - c ,tfor ii' a:v. i l:*, I co;t s o\,-'r other 

llT Ic1 I . .5T I T' i le i fI t I 'v, 

'reference for uist Sr
 

of IWT No.
 
save- ti1me [
 

Save (ts
ota,Ii lIMle 0i1other's 141 077 

11 -~iCILIaheI on (tlr ( ISafer 
 0 
 0
C'on v,.,1ni C11t 1 0 
No rai I wagons 2 
 11i
 

itL 1 18 1(11 

i',uSulSource : t taLints 

(2) 'assenger
 

A survey of IWT passengTer uiser' SiS Lugedwasdco Lu ,sc"rtMiun whythey had prefered IWT to other modes of trLnsport , ,sstuni 
 All
alter
native existed. TiT 's V wasi liTitd Ty L lt- I ti]f T] 's. ,,'Ti'c s toonly 4 ; d thius is only a .;si allanLes, :s,lipl ,I'dI s ; ichT .11oild he
used with caltlTion. Nevertheless, crfditI 'Tict'Lii I: ;L:iTld out.The survey results i ' iviii in 111 P1). i.k Iid ITT i ilT' si s of the 
reasons for the travellers' , pi-cfert (: ;,)Iiii i,' , ill l'ih]l10.3.7. Thugh ti simple is smaill] firt cliss ipaIT', ''TT pred illiinant
ly foind th jolrnT'e.' clTfortbllile ad third CliS Til MI ,iii-'It1SO. ' Whilst therre are several rilsoils wliV first ss pliS';Ti;ntl, pr'efered 
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Table 10.3.6 IWT Passenger User Survey
 

, ,,:" ,L ,: ' Time Speed '
' ' Dis-

No. Origin Destination Ds Tie Sed Comfort Advantage Other
tance Mars kph
 

__r.__ ______ _km 

15 Dhaka Khulna. 363 26.0 14 Il Mod.2 Convenient3 (4 resp.)4
 

III Mod. Save.Cost (3 resp.)

III Bad Save Cost
 

27 Dhaka Chandpur, 66 4.5 15 1 Good Convenient' (2 resp.)
 
I Good Save time
 
I Good Save Cost (2 resp.)
 
I Good Comfort
 

II Good Comfort (2 resp.)
 
III Mod. Near house (2 resp.)
 

, III Mod. Save cost (3 resp.)
 
34 Dhaka, Barisal 169 11.5 15 I Good Comfort (4 resp.) 

III Cood Save cost 
III Good Comfort 
III Mod. Near house 
III Mod. Save cost 

35 Dhaka Faridpur 134 10.5 13 1 Good 
 Road bad (2 reap.)
 
III Good Save cost
 
III Mod, Comfort
 

_________III Mod. Save cost -
Source: Consultant
 

Note 1. I: First class, II: Second clas,, III: Third class
 
2. Mod.: Moderate
 
3. Convenient: For travel with goods.
 
4.. resp: responses
 

Table 10.3.7 Analysis of IWT Passenger Users Survey
 

Advantage over
Ad v a t a g o v e -.-- C o m f o r t M o d e r a t e Tta, C o m f o r t G o o d .. C o m f o r t B a d T o a
 
other modes . I II III I II III I i iii 

Save cost 2 0 2 0 0 8 0 0 1 13
 
Save time 1 O 0 0 0 3 0 0 0 4
 
Nearhouse 0 0 0 0 0 0 0 0 0 0
 
Comfort 5 2 
 1 0 0 00 0 0 9
 
Convenient 2 0 0 
 4 0 0 0 0 -0 6
 
Road bad 2 0 0 0 0 
 0 F 0 0. 0 2
 
Total - 12 2 3 4 
 0 12 0 0 1 34 

Source: Consultants
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IWT, third class clearly regarded the low fares 
as the main reason
 
for their choice.
 

10.3.5 
 Comparison of public and private vessel utilization
 

(1) Introduction
 

Based on the December 1984 records the private sector should have

made 37.8 round trips per year. BIWTC vessels should have made 28.8 round
trips. However, due to 
delay factors the average number of voyage per
 
vessel in 
1984 were 28.8 for the private sector and 22 for public sector.
 

This is in reverse of the findings in the Second Inland Water
Transport Study of 1980. 
 This report on vessel utilization listed the
 
average annual coastal vessel round 
trips as 24 for BIWTC aid 22 for
 
the private sector.
 

(2) Shipping
 

Based on an examination of their records information on vessels
 
costs was obtained. 
A one month record of 
tons of grain handled per

vessel between Chittagong and Narayanganj was studied. 
 This movement
 
was compared 
to that of BIWTC on 
the same route and during the same
 
month.
 

In the month of December 1984, private coastal vessels made 44

round trips using 14 vessels, carrying 42 thousand: tons of grain from
Chittagong to the grain terminal in Narayanganj. On average each
 
vessel carried 955 tons, 
an indication of overloading, assuming the
legal carring capacity per vessel was 
900 tons. During this month each
 
vessel made 3.14 trips or a trip every 9.87 days.
 

In the same month and in the same 
service BIWTC employed 20
vessels making 48 round trips handling 43 thousand tons. 
 On average

each vessel made only 2.4 round trips per month or one 
trip every 12.5
 
day with an average load factor of 896 tons 
per trips.
 

This equal comparison of private and public fleet utilization is
 a clear indication of better vessel operations by the private sector.
 
,,It was also noted that the private sector coastal fleet is now the
'dominant operator between the major porte i.e. Chittagong, Dhaka,

Khulna, Chalna, Barisal, Chandpur and Narayanganj. This leaves the

less profitable, low cargo density'routes to be served by the BIWTC.

However, the rapid growth of the private sector vessel operators

numbering 188 in 1978 and 260 in 1984 hao increased competition and

reduced their earnings. 
 As a result, private operators are now being

increasingly forced 
to operate on the secondary water routes,
 

(3) Barging
 

In 1982 the recorded number of barges (dumb craft) in the private

sector was 567 an increase of 184 over 10 years. 
 The estimated static
 
carrying capacity in 1982 was 153 thousand tonnes. Private Barge
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owners have formed an Association for the protection of their interests
 
in dealing with the Government agencies controlling the ports, water
ways and cargoes. At present the Association has about 180 members.
 

The owners claim they are more efficient than the BIWTC, and can
 
operate at lower costs. This claim is directly related to their
 
achieving greater vessel utilization.
 

At this time there is a controversy between the privat and public 
sector barge operators over rates and allocation of Government owned
 
cargoes. The Governments controls 80% of the barge cargo and allocates
 
these shipments. The private sector barge owners do not feel they are
 
receiving a fair share, with the major portion going to the BIWTC
 
fleet.
 

The private barge owners are not allowed to directly submit tenders
 
for carriage. They are required to use shipping and clearing agents.
 
As a result the share of any Government cargo allocated to them must
 
be negotiated through a middle man. The middle maa charges the Govern
ment the established rate of 95 taka per tonne and hires the barge
 
,at the competitive prevailing rate of 55 taka per tonne, Khulna to
 
Mongla. Private barge operators would like to see the function of the
 
shipping and clearance agent separated from the hire of barges and the ,
 
Government rate paid for barge hire. Agents in other fields work on a
 
commission basis, not as middlemen. This natter is now under review by 
the office of the Director General of the Department of Shipping, 
Ministry of Ports and Shipping, IWT. 

(4) Tugs
 

A review of the ratio of tug boats to barges in the public lnd 
private sector reveals they are about equal. 

Table 10.3.8 Availability of Tugs and Barges
 

Private BIWTC
 

No. of Tugs 117 52
 
No. of Barges 567 229
 
Ratio 4.8 4.4
 

These ratios are considered acceptable. Private operators claim
 
that it is no problem to get a tug boat which is in sharp contrast to
 
the high loss of time to public sector barges claimed by BIWTC as due
 
to the unavailability of tugs.
 

Although BIWTC tugs are available for hire to the private sector,
 
it does not use them due to the hire rates charged. On the question of
 
barge charges it was cited that BIWTC charges the prevailing Govern
ment rate of 95 taka per tonne between Khulna and Mongla whilst the
 
private sector rate is 55 taka per tonne.
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(5) 	Advantages of Private Sector
 

In addition to 
the facts outlined in the previous sub-sections
 
the examination and discussions revealed that there were advantages

that the private operators could use 
to obtain cargo. These include:
 

(a) 	Rates can be adjusted downward to meet market supply and demand
 
situation.
 

(b) 	Scheduling and communications are handled directly without
 
formality and the need for others approval.
 

(c) 	Wages paid for officers and crew are higher than those for
 
Government service, resulting in greater discipline and
 
incentive.
 

(d) 	Bonuses can be paid to the captain and Engineer for vessel
 
dispatch and extra voyages.
 

(e) 	Ready access to ship repair yards as opposed to BIWTC vessels
 
being required to be repaired in BIWTC ship repair facilities.
 

(f) 
Berthing space is made available without the restriction
 
imposed on Government vessels. Extra unofficial payments
 
result in their vessels getting priority over BIWTC.
 

(g) 
Spare parts are more readily obtainable as much bureaucratic
 
paper work is eliminated and there are less constraints on
 
budget expenditure.
 

(h) 
Private owners are more willing to employ cleaning crew when
 
changing from one 
type 	of cargo to another.
 

Under these conditions, and the considerable financial losses in
 
running commercial operations, the question of privatisation 6f BIWTC
 
must be considered. 
The matter is discussed under Section10.7.
 
Operational issues.
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10.4 Costs, Rates and Fares 

10.4.1 Freight cost 

The private operators of fered quite detai leu costs, but without per
formance data, the re I s I hill ted use for the ilfo rmnat ion1. 

The vesse Is exami ned were operlt in, betw'een ('i tr;:,,oi1g and Na rayanganj 
a jetty to jett- distance of 380 kmii. 'hese- airc given :n Table 10.4. 1. 

BIW'C keeps s1pa r-1-e I Accon;ooa Acl ,pt ilId tanker
 
operiltiOF. lIabiI I .,.2 li I)II!Imn ;I..' V III e kinds of
. 1-1th tWo 
01o rat io ) V S o te0 f i S,17I I VC, I i 

As ii tl e B i'1 ie,.I- I 011d i lenanaj'It Co t 0l,;; iIs S;IMIied t-o be
 
V;Ii.ilble alld the l'e<; t IN FL-'.ew t, a andI ll ijIsokIj we)as LuSled 
 to
 
he constant i rles;peCLive of vct;Ul 1,.., oi values of
InL!-ad book 
depreciati,i and i1Ler-cSt, , 1 otre as; iSl-LI I Ia t s lc I at the a tIsa-lll 

tion of vessels at the rplAIaesn1I.n1t1 .'dIUe . It shoul d he noted thaLt the
 

1eCw Ssiprice of Vesse et ilot iIcreats( (. FA'I)lonouic Costs
 
were calculatL-ed r 1O;111 \
Ira; inciai IiIt0anll5h I I CnIvIvio-r;J I FILoYs ShoWn
 
in Table 1).4.3.3. u inltllI C'
Reon) in CO t S Itu se I Llnker are
 
shown in i . 10nd .)
1.0. .l li . . 

The I WTC fleet pcf or!Illt11CU d; ItL1 ve ra;I.t- VI S t- t rt 'oman c i nd 1
cators estiiiated for coaste s and t;,.e sIown in ail Ies 3.2is and 1I. and
10.3.3. CLurrelnt Vessel uti lz t i on is low, as InaiVZL I in sect ion 10.3. 
For the current perforaince leivl coastLr and .aler costs per Loll-kin 
were calculated tor various hlu1lip; dis tances and ti re ItS are :;hown 
in Tables 10.4.7 and 10.-4.8. balsic assumlptioin: for tile above calculations 
are : 1) Vessels retuIl empty, and tilerefore tLe eut'ic rtllnd trip cost 
should be borne by the subject cargo. 2) The iverage ninber o non
steaming days, wl,ether under repair or ill Iurl, p-r roond trip applied to 
each round trip regardless trip distance. 

Table 1(.4. I Vessel (lpelator COSt (i'itvate Setor) 

Item Caravan Red rose N 1Ia 

1) Fuel Cost per trip 1K. 25,000 25, 10) 33,500
 
2) Cost of vessel new TK. 6,000,000 6,000,000 7,500,000
 
3) Annual cost repair/ 200,000 200,((00 250,000
 

Main t TK. 
4) Monthly crew pay roll Ir,. 20,000 20,000 24,000 
5) Direct E:penses office 30,0)0 30,000 30,000 

ianllemen t TK. 
6) Indirect lixpense TK. 1(),00 1(0,00) 10,)()0 
7) [insuralnce allnnully TK. 125,0() 125,000 150,000 
8) Interest on loan TK. 18% 18% 18% 
9) Rep1lcemen L Value TK. 4,000,000 4 ,0))0,1)01) 4,000,000 

10) Age of vessel 17 17 18 
11) Cargo cap tonnes 850 750 1,122 

No of trips per year 28 28 

K iline trc per month 1,91)) 1,9(() 2,660 
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Table 10.4.2 Coaster Operation Summary 1.983/84
 

Fleet Summary
 

Total No. of vessels in operation 19 

Average Age of vessels 19 

Financial :rfalrlnance 899 tons 

Tons carried 446 thousand tons. 

Total ton-km 131 million 

Fuel cost 
 22.8 million
 

Repairs and Maintenance 
 4.1 million Tk.
 

Pay and Allowance 
 5.1 million Tk.
 

Depreciation 
 5.4 million Tk.
 

Other Direct Expenses 
 0.7 million Tk.
 

Interest 
 1.4 million Tk.
 

Indirect Expenses 
 10.2 million Tk.
 

..........-------------------------------------------------------------------


Source : BIWTC.
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Table 1.0.4.3 B[WTC Tanker Operation Summary 1983-84 

Fleet Summai;r 

No. 	 of Vessels in operetion 12 

Average Age 	 16.5 years 

Average SWT 	 1019 tons 

Tons carried 261 thousand tons
 

Total ton - km 81.8 million
 

Financial Perf Drmance
 

Earnings 	 33.9 million Tk.
 

Fuel 	 17.0 million Tk.
 

Repair & Maintenance 	 2.1 million Tk. 

Pay 	and Allowance 3.3 million Tk.
 

Depreciation 	 1.6 million Tk. 

Other Direct Expenses 	 0.6 million Tk. 

Interest 	 1.0 million Tk.
 

Indirect Expenses 	 6.6 million Tk.
 

Source : BIWTC 

Table 10.4.4 Financial-Economic Cost Conversion Factors
 

Crew Wages and Allowances 0.80
 

Maintenance 1.00
 

Indirect cost 0.66
 

Direct cost 0.75
 

Vessel amortization 1.20
 

Fuel 1.20
 

1. 	Personnel costs are a mixture of skilled and unskilled labour costs.
 
A factor of 0.80 was adopted.
 

2. 	Maintenance costs include spare parts cost with a high foreign currency
 
component and labour. A factor of 1.0 was adopted, assuming that the effects
 
of both components would cancel out each other.
 

3. 	Indirect costs contain toll fees and other transfer payments in the order
 
of 12%, w;hich should be excluded from the economic costs. The remaining is 
largely labour.
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Table 	10.4.5 Estimated Coaster Costs 1985 

Fixed 	Cost Per Year (Taka 000) 
 Financial 
 Economic
 

Crew Wages and Allowances 
 295 235
 

Standing Maiintenance 169 169
 

Indirect costs 
 591 389 

Amortization (at 15% 
for 25 years, 0.1545) 3576 
 4611
 

Total 	fixed cost per year 
 4631 
 5404
 
.............------------------------------------------------------------


Variable Cost Per Year (Taka 000) 

Fuel 
 1200 1440
 

Running Maintenance 69 69 

Other Direct Cug;ts 41 31 

Total 	variable costs per year 
 1310 1540
 
.............----------------------------------------------------------


Total 	cost, per year, per vessl 5941 6944
 

Source : The Consultants. 

Note: 1. 
 1983/84 recorded costs were increased by 10% except
 
for amortization and fuel.
 

2. 	 VariaLle maintenance cost was taken at 29 of the to
tal maintenance/repair cost.
 

3. 	 Financial replacement cost 30,000 Tk./DWT X 899 tons.
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Table 10.4.6 Estimated Tanker Costs 1985
 

Fixed Cost Per Year (7aka 000) 


Crew Wages and Allowances 

Standing Maintenance 

Indirect Costs 

Amortization (at 15% 20 years, 0.1543) 

Total fixed cost per year 


Variable Cost Per Year (Taka 000)
 

Fuel 


Running Maintenance 


Other direct Costs 


.........................................................................
 

Total variable cost per year 


Total cost per year per vessel 


Financial Economic
 

303 242
 

137 137
 

605 399
 

6282 7538
 

7327 8316
 

1417 1700
 

56 56
 

55 41
 

1528 1797
 

8855 10113
 

Note : 1. Financial replacement cost 38,700 Taka/DWT X 1019 tons.
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Tabto 1I.4.7 

Fixed 

Variable 


Vuibu oiirr~
L'i,!;tanc, cost 1;earnc ojy: 

(k() 000) ( 

C2.l~cont: 

-. 5.9 0.20 
50 ?. 8 0.40 

100 15.5 0.80 


150 
 23.3 
 1.20 


200 31.0 1.60 


2[0 38.8 2.00 


300 
 46.6 
 2.40 


350 
 54.3 
 2.80 


400 62.1 3.20 

Ecunroaic Cost 

25 
 4.6 
 0.20 


50 
 9.2 
 0.40 


100 18j
I1. 0.80 

150 
 27.5 i1.20 

200 
 36.6 
 1.60 


250 45.8 
 2.00 


300 
 55.0 
 2.40 


350 
 64.1 
 2.80 


400 
 73.3 
 3.20 


Source 
 The Consultant.
 

Coasfter Tonne-kin (,.s t 

cost per day ITk.000) 

cost per kin. ( TP. ) 

urr. !,ound 
iaavs 

l2ys 

10.5 
10.7 


11.2 


11.5 


11.9 


12.3 


12.7 


13.1 


13.5 


10.5 


10.7 


11.1 


11.5 


11.9 


12.3 


12.7 


13.1 


13.5 


i Xe J 
Cost 


(Tk 000) 

133.4 
135.9 

341.0 


146.1 


153.3 


156.2 


161.3 


166.4 


171.5 


141.8 


158.4 


164.3 


170.2 


176.1 


182.0 


188.0 


193.9 


199.7 


1985 

Financial Economic
 

12.7 14.8 

77.6 
 91.6 

Tot Al Ton - kmrr. 
Cost/Vessel 
 cost 

(Tk 000) (Tk) 

137.2 
 6.71
 
143.7 3.51 

156.5 
 1.91
 

169.4 
 1.38
 

182.3 
 1.11
 

195.0 
 0.95
 

207.9 
 0.85
 

220.7 
 0.77
 

233.6 
 0.71
 

146.3 
 7.16
 

167.6 
 4.10
 
22
 

182.6 2.23
 

197.7 
 1.61
 

212.7 
 1.30
 

227.8 
 1.11
 

243.0 
 0.99
 

258.0 
 0.90
 

273.1 
 0.83
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.. . Table 10.4.8 Tanker Tonne-km Cost 1985
 

Variable 

c cost 

(MMn) (T..000) 

Financial Cost
 

25 5.2 


50 10.4 


100 20.8 


150 31.2 


200 41.6 


250 52.0 

300 62.3 

350 72.7 


400 . 83.1 

Economic Cost
 

25 6.1 


50 12.2 

100 24.4 

150 36.6 

200 48.8 


250 61.1 


300 . 73.3 

350 85.5 

K 400 . 97.7 

Fixed 


Var.able 


Round trip 

Steaming days 

(days) 

0.20 


0.40 


0.80 


1.20 


1.60 


2.00 

2.40 

2.80 

3.20 


0.20 


0.40 


0.80 


1.20 


1.60 


.2.00 


2.40 


2.80 


3.20 


cost per day 


cost per kn. 

Turn Round 
days 

(days) 


13.2 


13.4 


13.8 

14.2 


14.6 


/ 15.0 

15.4 


18 


16.2 


13.2 


13.4 


13.8 


14.2 


14.6 


15.0 


15.4 


15.8 


16.2 


~~10-38
 

(Tk.oo0) 

( Tk. ) 

Fixed 

Cost 


Tk 000) 


265 


269 


277 


285 


293 


302 


310 


318 


326 


301 


306 


315 


324 


333 


342 


351 


360 


369 


.inancial 


20.07 


103.87 


Total 

Cost/Vessel 


M(T 000) 


270 


279 


298 


31G 


335 


354 


372 


391 


409 


307 


318 


339 


361 


382 


403 


424 


446 


467 


Economic
 

22.78
 

122.15 

Ton-7, 
cost
 

i (Tk) 

11.66
 

6.03
 

3.21
 

2.27
 

1.80
 

1.52
 

1.34
 

1.20 


1.10 

13.24
 

6.85
 

3.65
 

2.59
 

2.06
 

1.74
 

1.53
 

1.37
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In sub-section 10.3.1 the Ime;t ti , for f rI, v,;., ,oVe a
 
three month period was given. The I r1-st two 
 repro ee I 

cargo traffic. The third is a Lug and 


sees res tunerali 
th,, fourth is a ,,ain carrier
 

[oading And dischr;ii 1 I rom silos.
 

The total time over i0 d,i's for Lie first 	 two vessels amounlts to:
Waiting Wai St " ,inu,titingd t NAviat ion 1)rder-gi tt fr bDl a¢,v s Repai i's li ulilv. 

'l'otz' Time 1-17 42-1 ' NR 2-10 31-42 Nix 
1. 4 ' 4 0. 9, - 2.47 18.53.. -

The significant delay is in "Wait:ing ior orders" . Eng1 ine 'epairs
 
are considered to 
 he a constLnt factor and so in considering improved
 
performallinile arte igiored.
 

The condition considered capable of improvemleLt is in the admilistra
tion of the ships and A 331 improvement in purformancu is possible. 
Thi s ,u ILd give all il1prvelnenL of 15/ in non-steaming days. 

'l'llle-l1ll st, thii ;U _i1,1 c Wi LiLt ll-s1-,S il ig liill' per trip reduced 
by 1) wsere Calculated ior coasters And Lnkers An1d are shown in Table 
10.4.9 and 1+0.'.11. 

The above results Are illustrated ill Figures 10.4.1 through 10.4.4. 

Tahla 10.4.9 	 Improved IW'i Coaster Transpiort :st; 
(1985 'rics) 

Distance Variable cst Turiround Fixed Cost Total 
Cost Ton-ki
 

(kin) ('K. '000) Davs (TK. 'O00) (TK. '0O1) cost (TK) 
(1) F~inanc ial C:ost.s 

25 
 3.88 8.9 113.35 117.23 5.73
 
50 7.7# 9.1 115.51 123.27 3.01 

100 15.52 9.4 119.82 133.34 1.65 
150 23.28 9.8 124.14 147.42 1.20 
200 31.04 10.1 128.46 159.50 0.97 
250 	 38.80 
 1(0.5 132.78 171.58 0.84
 
300 46.56 10.8 137.10 183.66 (.75
 
350 
 54.32 11.1 141.41 195.73 0.68
 
400 62.08 11.5 145.73 207.81 0.64
 

(2) Economic 	Costs
 

25 	 4.58 8.9 132.09 136.67 6.68 
50 9.16 9.1 1.34.61 143.77 3.52 

100 18.32 9. "f 139.64 1.57.9h 1.93 
150 27.48 9.8 144.67 172.15 1.40200 	 36.64 10.1 149.7) 186. 34 1.14 
250 45.80 10.5 154.73 200.53 0.98 
300 54.96 10.8 159.77 214.73 0.88 
350 64.12 11.1 164.80 228.92 0.80 
40(0 
 73.28 11.5 169.83 243.11 0.74
 

Source: Consultants 
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Table 10.4.10 


Distance Variable cost 

(kin) ('K. nomI 


(1) Financial Costs 

25 5.1' 
50 10.39 


100 20.77 

150 31.16 

200 41.55 

250 51.94 

300 62.32 


350 72.71 

400 83.10 


(2) Economic Costs 

25 6.10 
50 12.22 

100 24.43 


150 36.65 

200 48.86 

250 61.08 

300 73.29 

350 85.51 

400 97.72 


Source: Consultants.
 

Improvcd IWI* 
(1985 PH'r iCe) 

Ttrnrotud 

1)irv(1s) ( 

11.2 

11.4 
I .7 

I 

2.4 


12.8 
13.1 
13 .4 

13.8 


l1.2 

I1.4 

11.7 


12.1 

12.4 

12.8 

13.1 

13.4 

13.8 


[ mker I rain;;,j (:,sts 

Fixed Co: t 1r,,tCost Ton-kin 

K. ) ('I'K. '000) cost (TK) 

22, 23u 9.94
 
22 239 5.1o
 

175 250 2. 7h
 
2'42 27 3 3
 
249 291 17
 
256 308 1.33
 
263 25 1.17
 
270 342 i .05
 
276 359 (.97
 

256 262 11.29
 
259 272 ).8o
 
267 292 3.1
275 312 2.2'
 
283 332 1.79
 
290 352 1 .52
 
298 371 1.34
 
306 391 1.21
 
314 411 1.11
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FIG. 10.4.1 EXISTING IWT COASTER TRANSPORT FINANCIAL AND 

ECONOMIC COSTS (1985 Prices) 
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FIG. 10.4.2 EXISTING IWT TANKER TRANSPORT FINANCIAL AND 
ECONOMIC COSTS (1885 Prices) 
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FIG. 10.4.3 IMPROVED 

ECONOMIC 
IWT COASTER TRANSPORT 
COSTS (1985 Prices) 
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10.4.2 Passenger cost
 

No fleet wide information comparable to coasters and tankers were 
available. Information on certa in passenger launches, however were 
made available. Table 10.4.11 and 10.4.12 show actual perfo rmlance data 
for a typical BIWTC passenger launch operation durinp 1983-84. Private 
Launch operators supplied the information in Table 10.4.1,. II TlC' Is 
record shows the averag'e load fa:ctor of 2e. ,VwL tIeC (ollt I LnLts 
survu', indicated load ictor o1 in thu order of 190! which W'roed With
 
the result of ITS surveys. A load fiactor oi 19M waS adopted. 'al1ble
 
10.4.14 shows ilancftl and conomic cousts of passenger V1,ii1ih se-vice 
by thits part icular vessel, based on the figutre s shown ini Iale In.-'.15
 
Because of hig;her local cIurreic contelit o1 lauinci vesse ls LiK- t Mltl 
 ' 
coist of an ol i;t tioila .1; a. :;<llin d to he 1.14 1. iJL':;the- ji 1la- ii tj c t1. 

,osts per Ilas)C eie Atr-ki Vtii ioIS di stance are shIOw,'ll il Table 

I10.5. 15. 

1t Was asSulled that the number of hours spent iii landi lp stations
 
per Lrip is a funtction 
of saling time, takilng a minimum oif 30Iminutes 
up to the sa ilin period ot nt hours iid a maximum of h hours for the 
sall.in; period beyonild I day. It was also a-suied that all vesse1 
departures are don, withiLn the div-I UiPtperiod of h am. to 6 pim. 
hours ICtwee tile arri\'lil after dark and 6 am. next morning are divided 
by the tuilibCr of trips per day and is> ittributed to each trip. 

'1ie paS:;,lhp r km coksts slhown ini lble 10.4.1) 1.,'ere tCl-i,.,ed 1-0irthe 
lhad fIat oir o, 1 9I' i h.!or If l(.)() latir the1; tatcd . iiad is aiken, 
figu,res shouII be iCreased by )10Y). 

Relationship between the travel distance and limit cost is
 
illustrated in Figures 10.4.5 and 10.4.6. Because of the discretenesst 
of the nuitiber of voyages to fit departure times witin daylight hours, 
the cost curVe slhows so)tle litllps . 

Table iO.4.11 BIWTC Passenger Launch lerformanc, 

Capacity 
 180 pass
 
Daily round trip 
 128 km
 
Travel speed 
 11.4 km/hr.
 
Passenger - km/gr(normal) at 26% load factor 1.80 million
 
Full 	daily service at 26Z load factor total
 

pass-km/gr 2.19 million
 
Estimated non-operating days 	 17.8% 
Operating days say: 300 
Non-steaming hours/steaming hours 0.217 
Actual load factor 1.9 
Actua passengers/vessels 342 

Source: B IWTC 
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Table 10.4.12 	 BIWC Passenger launch Costs 1983-84 
(80 ft prototype Vessel) 

Fuel cost 469 Thousand Tk. 
Repair and Maintenance 12 Thousand Tk. 
Pay and Allowance 75 Thousand TI,. 
Direct expenses 0.5 Thousand Tk. 
Indirect expenses 143 Thousand Tk. 

Source: BIWTC 

Tabl e 10.4.13 	 Vessels Costs (PriVate S'ctor) 

Vessel 1 Express M.7. ita M.V. Sheema Shakil Ahmed 

i counsumed/trip r 
ne,, av 24 Gal 34 Gal 94 Gal -

Cost _f ves,;el new 800,000 850,000 30t0,000 3.-,) ,000 
in 'aka wooden hull wooden hull wooden hull steel hull 

3. nnuaL cost :or 
Rea ir/m'aintenance 
raka 80,000 90,000 90,000 75,000 
"Pay roil :monthly 

Taka 15,000 15,000 15,000 22,500 

Direct cot of 
:anacen: 7,000 9,000 9,000 15,000 

U. ndir.ct zost i.e. 
Rent, Elect. Gas 10,000 Tk 25,000 25,000 40,000 

7 . Insurance anual 
Taka 0 0 0 0 

8. Interest on Loan 0 18% 18% 16% 

9. Amount of loan 0 300,000 300,000 240,000 

10. Vessel Replacement 
cost Taka Not given - - -

11. Age of vessel 30 years 20 years 22 years 5 years 

12. Number of :as
sengers monthly 6,000 15,360 13,500 12,000 

13. Distance travelled 
per month kilo
metres 1965 7020 7020 7380 

14. Number of trips 
per month 30 30 30 

Source: Owners 
The owners estimated 45 days of down time per year Aue to surveys 
repairs and waiting for spare parts not availible in local markets. 

* This data is suspect and has been ignored in this table. 
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Table 10.4.14 BIWTC Passenger Launch Cost 1985 
(80 ft Prototype) 

Financial 
 Economic
 

Fixed Cost Per Year (Tk 000).
 

Crew Wages & Allowances 

82.4 
 65.9
 

Standing Maintenance 

9.2 
 9.2
 

Indirect Cost 

157.3 
 103.8
 

Amortization 
(at 15% for 25 yrs) 386.3 
 440.4
 

Total fixed cost per year 
 635.2 
 619.3
 

Variable Cost Per Year (Tk. 000)
 

Fuel 

468.0 
 562.0
 

Running Maintenance 

3.9 
 3.9
 

Other Direct Cost 

0.6 
 0.5
 

Total variable cost per year 
 472.5 
 566.4
 

Total cost per year
 

1107.7 
 1185.7
 

Note : 1) 1983/84 recorded costs were 
inflated by 10% except for fuel and
 
amortization.
 

2) Variable maintenance cost was taken at 29% of total maintenance
 
cost.
 

3) Financial replacement cost.
 

Source : The Consultants
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Table 10.4.15 Launch Passenger - km Cost 

Financial Economic 

Fixed Cost Per Day (Tk.000) 1.74 1.70 
Variable cost per km (Tk) 12.30 14.73 

Variable 

Distance Cost 


(km) (km) 


Financial Cost
 

25 308 

50 615 

100 1,230 

150 1,845 

200 2,460 


250 3,075 

300 3,690 

350 4,315 

400 4,920 


Economic Cost
 

25 369 

50 338 


100 1,475 

150 2,213 

200 2,75(' 

250 ,o88 

300 4,425 

350 5,163 

400 5,700 


Source: The Consultant
 

Steaming 

Time 


(Days) 


0.09 

0.18 

0.37 

0.55 

0.37 


0.91 

1.10 

1.28 

1.46 


0.09 

0.18 

0.37 

0.55 

0.73 

0.91 

1.10 

1.28 

1.45 


Total 

Time 


(Days) 


(min.1.0) 


304 

406 

609 


1,217 

1,217 


1,912 

1,957 

2,150 

2,262 


304 

406 

609 


1,217 

1.217 

1,912 

1,957 

2,150 

2,262 


Total 

Fixed cost 


(TK) 


529 

706 


1,060 

2,118 

2,118 


3,327 

3,405 

3,741 

3,935 


517 

690 


1,035 

2,069 

2,069 

3,250 

3,327 

3,655 

3,845 


Total 

cost 


(TK) 


837 

1,321 

2,290 

3,963 

4,578 


6,402 

7,095 

8,046 

8,855 


886 

1,428 

2,510 

4,282 

5,012 

6,938 

7,752 

8,818 

9,745 


Pass-km 

cost 


(TK) 


(at ov,rload) 


0.098 

0.077 

0.067 

0.077 

0.067 


0.075 

0.069 

0.067 

0.065 


I 0.604 
0.084 

0.273 

0.083 

0.073 

0.081 

0.076 

0.074 

0.071 


Pass-km
 
cost
 

(TK)
 
(at capacity)
 

0.186
 
0.146
 
0.127
 
0.146
 
0.127
 
0.143
 
0.131
 
0.127
 
0.124
 

0.198
 
0.160
 
0.139
 
0.158
 
0.139
 
0.154
 
0.144
 
0.641
 
u.135
 



Table 10.4.116 IWT Freight Users RuLes Stirvt'
 

Route 
No. Origin Destination Commodi y Distance 

I I te 
;* ,, 

I 
. t. 

TkI. kmn. 

1 Dhaka Chi ttagon, Petroleum 352 594 1.69 
1 Dhaka Chi t tkk' o5. 3352 561 1.59 
1 Dhaka Chit tagong Ceent 352 206 0.59 
I Dhaka Chit"cgong Wh at 352 240 0.68 
I Diaka Ch ; t tgong Rice 35- 240 0.68 

12 Dhaka Sv lhte Cement 420 120 0.29 

15 Dhaka Khulna Jute 31 3 563(?) 1.55 

39 Dhaka Bogra ,lute 291 563 1.93 

54 Chittagong Dalutpur Iletroleum 418 171 0.41 
55 Chittagong Comil la Ferti lizer 425 203 0.48 
56 Chittagong Narayanganj Whe at 342 230 0.67 

5t Chi ttagong Narayanganj Rice 342 230 0.67 
59 Khulna Fari uinr Wheat 172 218 1.27 

5Khulna Faridpur Rice 172 218 1.27 
60 KhIulna Barisal Wheat 185 169 0.91 

60 Khulna Barisal Rice 185 169 0.91 

69 Ghcrasal BarisaI Fertilizer 193 85 0.44 

Source Consultants Survey. 
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FIG.1O.4.5 EXISTING IWT PASSENGER FINANCIAL COSTS. 
(1985 prices) 
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FIG.IO.4,6 EXISTING IWT PASSENGER ECONOMIC COSTS. 
(1985 prices) 
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10.4.3 Fares and rates 

Actual freight rates paid by shippers were surveyed by the Consul
tants. The results are summarized in Table 10.4.1() and illustrated in
 
Figure 10.4.7.
 

Similarlv ac tua tares paid by pZIsenge r s were surveyed. The results 
are summari zed in Table i . .. 7 and illustrated ill I i)u re 10.4.8. 

10.4.4 Loading and UnlI adink-

Loading and unloadiLng costs were obtained during til! survey, although
the number of samples was quite l[iited. lable 10.4. 1 summarizes the 
results. 

10.4.5 Comparison of costs and fares and rates 

g asFigure 10.4.9 compares tie f~reigt cost dee' loped in sub-section 
10.9.1 and the actual freight rites. Apparently ter iperatitoils 
cannot charge enough to replace thei ir mastly oald, all'e:1dV depreCia ted 
vessels. 

Whilst the costs used ire based onil BIC,' t h' pr i vate operators 
have to be at least 50A" more ef'icicutL than BIWC at puibl ished rates to 
break even. As their rates ire less than ITC, in order to obLain 
traffic this efficiency lma rin his to he even li,.ht, 

On the other hand passenger launch "perator have a small profit 
margin. 
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Table 10.4.17 IWT Pasu;cnLr Fares Surveys 

On tRoute OrDi io. njk:o C.js;Tk!I'as.s tia Fare FareFare/ 
No. Tk as s Tk/Pa ss. kin. 

15 Dhaka Khuina 1 363 200 0.55
 

15 DIhaka Khu In 1!i 363 
 65 0.18
 

7 iska CDihakdir 1 66 
 25 0. 39
 

27 Dhaka Chandpur II 
 66 15 0.23
 

27 Dhaka Cha:idpu! III 66 
 15 0.23
 

34 Dhaka harisa 1 
 169 152 0.90 

24 Dhaka haisal Iii 169 25 0.15 
35 Dhaka Fari J4ur I 134 25 0.19 

35 Dhaka Fa'i dpur Il 134 18 0.13 

Source Cosuitants Survey. 

Table 10.4.18 IWT Fright Loading and Unloading Costs Survey 

Commodity 
Loading Cost 
Tk/lonne 

Un oading 
Tk/Tonne 

Cost 
Comments 

Jute o-20 6-14 Higher figure towards Dhaka 

lower, from Dhaka 
Fertilizer F 9-10 

lWheat b-10 8-9 

Ri -e 6-10 0-9 

Cement 40-48 12 

Source : Consultants Survey.
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FIG. 10.4.7 IWT FREIGHT TARIFFS-1985 RATES 
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FIG. 10.4.8 IWY PASSENGER 

(1985 Prices) 
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FIG. 10.4.9 COMPARAISON 
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10.5 Infrastructure 

The infrastructure is the responsibility of tile BIWTA operations
 
and this section reports on this aspect.
 

10.5.1 	 inland ports 

(1) Administration
 

While each of the BIWTA major inland ports has a local admini
stration, the head of each department is directly responsible to the
 
main office in Dhaka. The departments are: Ports and Traffic,
 
Engineering, Conservancy & Pilotage and Accounts. The department
 
concerned with cargo handling is the Port & Traffic Department.
 

One Port and Traffic officer is in charge of each port and
 

k 	 directly responsible to the Director of Ports. The responsibilities 

of the Port and Traffic Officer include administration and manage
ment of the personnel employed in the Port and Traffic Department, 
port traffic, lease of shops and places for vendors within port area, 
leases of jetties and launch ghats to private operators, revenue 
earnings, maintenance and development.
 

(2) Port descriptions
 

The inland river ports, Dhaka, Narayanganj, Chandpur, Khulna,
 
Barisal, Bagabari and Bhairab bazar, have been visited and project
 
proposals reviewed.
 

(a) Dhaka port
 

The port of Dhaka is located along both banks of tile
 
Buriganga river. It is an old port serving Dhaka city with
 
its population of between 3 to 4 million. The port has
 
many limitations due to congestion, insufficient road capa
city, particularly in old Dhaka, and constantly increasing
 
demands from the rapid increase in population.
 

Broken steps leading from the river to the street with
 
loading congestion on the street hampering freight handling
 
operations is a particular cause of congestion.
 

The most important cargos handled in Dhaka port are: jute,

cotton textiles, garments, leatherware, news print, rubber,
 
soap, chemicals, furniture, iron and steel products, edible
 

oil, flour, rice, foodpgrains and cement. Country boats
 
supply the cities daily needs of fresh fruit, vegetables,
 
fish and meat as well as many industrial goods.
 

All passenger launch traffic is handled at the BIWTA pas
senger ghat. Within the port there are number of private
 
jetties belonging to jute mills, lumber companies, oil
 
companies and other industries.
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(b) Narayanganj port 

The port is Situated at the Lakhya river abon.t 10 miles
south-east of Dhaka. As the capacity of Dhaka port is 
limited, Narayanganj port is serving as the main import and 
export for the greater Dhaka area. Narayanganj is also 
a principal centre of the jute trade in Bangladesh. 

The port has good railway and road connections, and con
siderable quantities of goods are transhipped at Narayanganj.
The main export commodities are: Jute, oil seeds, sugar 
cane and tobacco. Import commodities are foodgrains, 
fertilizer, building material, and general cargo. 

-. "private 

The West bank of the river contains most of the cart,.9. jetties, 
a passenger terminal and many private jetties. The East 
bank is used for ship'repair a 

jute handling jetties. Within-the port limits tVe i. 
is a bulk grain handling silo complex for food grain mob. Y 
jetties areas on the West bank.are served by rail. The portis under study as a possible site for an inland container 
terminal. 

There are no rated infrastructural deficiences at this port. 

(c) Chandpur port 

The port of Chandpur is located below the confluence of the 
rivers Meghna and Padma in the centre of the Bangladesh
river delta. There are road and railway connections toDhaka, Narayanganj, Chittagong and to the north, northeastern,
and southern districts. Chandpur is often utilized as a tran
shipment port for inland traffic. 

The jetties for steamers, passenger vessels, coasters and 
cargo vessels are, in the main, located on the northern 
river bank with the excep'ion of some jute handling jetties.
Railway and road connections are also on the northern river 

'bank, 

. 

Industries consist of jute mills, jute bailing companies, 
rice mills, Panama Industries, a small boatyard, a match 
factory, a saw mill, a fishmarket (iced fish being dis
tributed to other areas from here), icefactories and some 
small enterprises. Three oil companies-Meghna Petroleum 
Co., Jamuna Petroleum Co., Burmah Oil- have storage tanks 
some provisional unloading facilities. 

There is a lack of pontoons and proper facilities for effi
cient handling of a major volume of fish. Boats are tied 
up 4 or 5 abreast with loading and unloading being by head
load, gangs walking on wooden planks across other vessels. 

,d) ( Barisal port 

Barisal district is a major area for the production of rice, 
sugarcane, tobacco, vegetables, coconut, mustard seed, meat 

4 , 
i' ; 
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and dairy products. It is also major fish handling and
 
distribution centre for markets in Dhaka and Khulna.
 

A lack of pontoons necessitates midstream loading and un
loading. One concrete jetty damaged by erosion has not been
 
repaired and there is poor road access.
 

(e) Khulna port
 

The Port is located approximately 48 kilometres north of the
 
seaport of Chalna. It is a major inland distribution port.
 
There are connections by inlands waterways coastal routes,
 
road,; and railway. The road and railway connections serve
 
other inland districts of Bangladesh not served by water
 
routes particularly to the northern and north western regions.

The port is important for the region as it is a main
 
transhipment centre, where imported goods are distributed,
 
and products from other districts are collected for exporL,
 
or consumed as raw materials by the industries at Khulna.
 
Most of the production is exported and of great value for
 
the economy of the country. The area is also surplus in
 
food production so food is shipped to other districts.
 
Thus Khulna is an important market for a variety of agricul
tural commodities such as rice, pulse, mustard seeds, sugar
 
cane, coconuts, leaves, vegetablex and honey, bamboo,
 
bonemeal, i rozen froglegs and dried fish.
 

The partial destruction of Roosvelt Jetty by river bank
 
erosion has placed a severe strain on other unloading areas,
 
resulting in excessive vessel waiting times.
 

(f) Bagabari port
 

The port of Bagabari is a new, well planned port, destined
 
to play a major future role in water transport for agricul
tural distribution. It has one infrastructional drawback,
 
the distance from the loading/unloading jetties to the truck ,
 
loading area is approximately 90 metres and to the godown
 
120 metres. Freight handling "Head load" operations must be
 
carried out with an excessively large number of men over a
 
long distance.
 

(g) Bhairab Bazar port
 

This is an old port located on tile Meghna River serving as
 
a distribution point for water and coal to the districts of
 
Sylhet and Mymensingh. In recent years the port has grown
 
to become one of major importance as these districts have
 
grown. Unfortunately the city has grown, around the poit and
 
now restricts, due to congestion and lack of access roads,
 
the flow of cargo from the port.
 

Broken steps lead from the river bank to narrow congested
 
streets and old inadequate godowns that are located in
 
alleys and have no adjacent truck loading area.
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(3) Observations
 

Visits to all Of tIU major inland ports revealed many simil a r ties 
in inland infrastrucLuraI desig.n, operation, equpmen t and ilalapent 
but no two are indentical. For example, the old port ol DhakL and the 
new port of hagabarI both have essetiall thIe1C same tYpe' ol pontoons 
:nd jLLic::, la th2air lreiLt handling nmethods simi Iar.are However 
they are 
willie I 

1ot I I 
MagaaI i, 

cIIo , 
l'cated 

i)-ilc ill tItL 
iii aI lrp , 

)!ikai 
1'emol 

is iiemii d 
n dlli pel 

ii II) 
spiec 

iytheCity 

wi L clSe 
Of Inovil nlet for aicCesS Hid cIrl,o han111dI illt,, 

St'l Spor 
ejtier Ioc,it ii , de.-;si.n, 0(cpli etllL mL l ol/l11l1]ig, l 1ndil l IlloSt 

ill % the s lL'e I iw ted iV L! Or 1ore1 chi L st; 
1;I glli Lt 


ins taloL L; Calicet St ioll Ciscd he oachmteo t the Ci t Ls. A
C'ocI'c of 
nullle t tie dof iLnci c iLive I)CLeii noteyTd by WiAan1 p,rec(t schemes 
1)r0) ,ISi in I"IT :1cc a i 1ed it L IcLC Li l ll t lie delicieccII ICS 

LolredTh lC L , ill i ilhiil I1ce ILL eIe t;i ii 11 lItS tVw eLn thehet) 
iIli)eI " atf v\,' SciS I jLlier mrOr 11- iij iliild il'g Inca Alld the gmodown 

capacities. Ill.ii ports 1-c :Illficlent j.ettieS id Ia lack ofsm-c hoeiv 
StLoragi,e c.,1pi1c i te; ill til r Liitpl't ; , LuuiZPtton aTS Ir to be tIle 
ilp)'Si L'. i tIrL' sL t(IiC LontIe i l I11d parts should review this 

OS [[i ti OC I i 'til Uii l].• 

10.5.2 Waell r lwas 

() i ntiroducti ol 

The r ve r sys tells of Bangladesh originates in tile Himalaya moun
tain s flo ilill sou t t 101-Il On of tile largest deltas in tile world, 
before enteritig the Seal of lehal. The principal rivers are the 
Gan,ges, Mlehiia and BrahlllaLputri, 

Thu river; flow ticaLIcOi iar),,elv level count rysIie wilh little 
natlirat IFreStritt ci II on tlII ir fla', As a result the rivers Llilder 
annual l]oodili, condition Lend to andchtige course oftell destroy or 
erode nilbanklle t s , cit icr 11It Ural107Manr; made Tiiis UIIInIcannled flow 
over aIlluivil Iiads alon, with tile heavy suspended sed.lIleilt from tie 
IiIOUntain s craIL, a si [Lation problem repo,'-Led to be as igih as 2,400 
million tons aiiu.i lliv. EIifortS to COLIIlItloI tiue siltation problem and 
retain river clilailllelhs bv i1m made eiballkmlent and rive- trailling works 
are IlelpLiUl but iave not proven to be answers to tie siltation and 
shiftiig channels problem. The only practical method, to date, to 
maintain river navigaLioi at required dcpthis is by dredging channels 
and limited ciinnel protective works. 

(2) Dredging
 

a) Government agencies 

In order to provide vital river navigation and irrigation to 
farming areas, four Government agencies are responsible for 
dredging. They are the Bangladesh Water Development Board 
(BWDB) responsible for irrigation projects and the Bangladesh 

10-61 



Inland Water Transportation Authority (BIWTA) responsible 

The Port of Chalna Authority and Chittagong Port Authority 
have responsibility for the dredging and navigational aids
 

* in their districts and at their facilities. Chalna Port 
?' W hedeeonad maintenancedrgigeqrentto BIWTA while ofChittapongceritinPort uses itscontracts this service relatnnels
 

own equipment and personnel.
 

b) Draft restrictions
 

While maintenance dredging requirements of certain relatively
 
stable rivers can be consistant from year to year, other
 
rivers such as the Jamuna require constant surveys and deve
lop 'unpredicatable siltation.
 

c) Dredging improvements
 

The Surma-Baulai river in Sylhet, the Hurasagar river in
 
Pabna and the Ichhamati river in Dhaka district totalling
 
over 320 kms have been dredged to provide a minimum of 6 ft
 
draft.
 

However the 3,640 kms of waterways with a draft of over 6 ft
 
in 1973 has deteriorated to 2,847 kms according to BIWTA
 
records.
 

d) Siltation
 

While passenger launches draw a maximum draft of only 1.35
 
metres, the Passenger Launch Owners Association members
 
readily provided ,. list of operating areas that required
 
dredging. The areas described are generally in the vicinity
 

* 'of the vessel berthing pontoons and many are small in area.
 

As the interview was held in Khulna, complaints were generally
 
confined to the rivers in that area: i.e. Meghna, Padma.
 
Modhumati and Pussar River. The following are locations
 
cited as requiring dredging:
 

Table 10.5.1 Lengths of Channels Needing Dredging
 

Item Location Required dredging length
 

1. Sindiaghat 15 metres
 
2. Jalirpur 13 metres
 
3. Saraspur 15 metres
 
4. Jagania 19 metres
 
5. Tala 9 metres
 
6. Jaynapos 45 metres
 
7. Sukaali 15 metres
 
8. Khulna to Assasuni - Shapara, near Bardia N/A 
9. Khulna to Dhaka - Barfa to Monuikdah 3.1 km
 

10. Bagerhat - Mouth of Tushkaal Channel 0.6 km 
11. Khulna Bhatiapara - Dicreerchas and Mather 1.6 km
 

Source: Launch Owners Association . 
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The ready citing of waterwa'v-s and locations isa inother ind ca
tion of tie seriOtls leed for increased maintenancC dredging 
capacity. Additional a ra.a are given in the Pro jccl I'roposals 
for improvement to taVigt il cNiiAnels for ih p:asslnger 
launches and other trafl ic. 

e) )redgin g capicitv 

The c tiliLated ailliUiL drd MinL capac i L. i BI WITAis S mil I ion 
cibic Ill I-' if w ki I I bhiftI ;Iland 6 l I Ii (11a cubic mit rcS 
workfng 3 shit L;. That of IWI) is 6.5 ll i on cubicllmttres, 
or an aVcrage toIL ci liitoxi lrtly 10.5 hillIlibcl cubic 

11c L r Ca-

A review ?,I IlWA dr .d l tor both lliaillLelaiilce lld deve lop
lnllt over the p,; -. YLAl llo ws tieI leet o1pt i iilg it 1.3 
Iliillioll Cubi IC lId i)CIi,' Lh ii" opetl~itioilal c.ipacity.[ -:; 
Ilits lei'tLtCt iel ill 0(' I, till : t\V i-; tttLihtlted to itudgetry 
reStIac IitI s. Retor t ; I I I oth LIle pilo t IldI l t' ilt , ector 

i 	 I IIeL riVetv s0c 	 operlt -s 111 , ILit r C ,siltaitin.) 
p ro i ll) 11" ,ar .i h eduC . TillIs budget restri ction 

til e 1 lI lt,II f , , Itv 11)1w 1'5 to lbe I l -t iled in 
view of tIc rpolt.d 1I'11.1 si I It Li on probl i iill bothI llajor 

aniid lilot Walt I . 

Pat 	 (itd i t l r , Vol lltict 

Vol llil.' 

Yea r cubic Iltites (000) 

1979-80 	 2,669
 
1984-85 	 2 ,76 

The TFYI' for dredging caills for a large effort to be made on 
dredging secondary 1,te rwavs. While this is important, it is 
impertitive that the maljor river colnIllertcii] C'it1nnels and the 
port I'itng areas be Illanllted at official depths. 
These clhanel; -;srve Lthe ports of Dhiaki, Narayarigaij, Chandpur, 
Borisal, Kliulna and Chi ttagon ,. Budget restrictions should 
not be applied to either of these two important tasks. 

1' emplitsis in tLie ITYi' is placed oil dredging secondary water 
ways aid the budgeted expenditure has not b)een increased 
it is logical to expect continued high rates of siltation in 
tice major channels. 

fabl 10. 5. 2 1)redg ng Budget 1980 to 1985 

Ill lacs 'i'ka 

Yea. 1979-80 1980-81 1981-82 1982-83 1983-84 1984-85 

Expenditure
 

Dredging Income 405.5 431 731 	 675599 725 
Hydrography 43.3 50 53 64 t7 125 
Maintenance Dredging 95.7 70 150 150 150 150 

Budget
 

Note: 	 The budget over the past 4 year.; for maintenance dredging 
has remained the same. 
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The budget for hydrography in 1984-85 is double that of 
1983-84. 'This large increase for planning and study should 
be reflected in an expansion in dredging projects and budget 
appropriations in 1985-86. It is not clear how dredging 
charges and income are derived. Hwever, the budget income 
as given woul'! appear to amply justify increases in budget 

expenditure. In view of infitionary factors over the past 
4 years, the budget allocation for maintenance dredging has 
actually provided for less annual dredging capability. 

(3) Survey and data collection 

a) Government agencies 

One of the most important tunctions of maintaining the water
ways is the survey and collection of data for the purpose of 
measuring depths and changes in the land, waterways and 
navigation channels. This information is vital to dredging, 
the publication of maps and navigation charts. There are six 
Government agencies involved in collecting geophysical, 
hydrological and topographic data. They are: 

(1) Hydrographic Dept. of BIWTA 	 ttydrographic Survey 
Bangladesh Inland and 
Coastal Waters. 

(2) 	 Chittagong Port Authority Hydrographic Survey, 
within Port Limit 

(3) Port of Chalna Authority 	 Hydrographic Survey,
 

within Port Limit 

(4) 	Land Reclamation, BWDB Hydrographic, Hydrological
 
and Iydrometereological data of
 
inland areas. 

(5) Bangladesh Navy 	 Oceanographic Survey
 
of the sea. 

(6) Survey of Bangladesh Preparation of Topographical
 

Maps. 

Examination of these functions shows that they all employ much 
of the same instrumentation. The qualifications for personal
 
all have simiLar and interelated training requirements. 

Review of these various ageh-cy functions and their interrelation
ships indicate that none are self-sufficient and therefore 
must depend on inputs from the other agencies. he net 
result is a duplication of work, personnel, map and charting, 
printings, equipment and their related expenses. 

b) Decca navigation system 

Due to the annual changes in hydrology, annual maintenance 
dredging requirements can not be forecast on a long term 
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L basis7 Asi aeult exigise surveys- must- be carried out 
prior to dredging. 
When required dredging areas ar, determined,
 
dredges and their attendant auxiliary fleet must be scheduled
 
and located in the areas. 
The survey and positioning of the
 
dredger fleet is a most difficult undertaking.' The mapping,
 
marking and location of areas to be dredged requires an
 
accurate system of measurement for location positioning of
 
the dredgers. This is now performed with the same 20 years
 
old'Navigation System.
 

A project proposal for the TFYP calls for a renewal of this
 
antiquated and now difficult to maintain system of radio
 
directional finders. 
 Over the past 20 years the original
 
Decca Navigation System has undergone many improvements.
 
Newer systems have been developed to provide more accurate
 
positioning for surveys. The use of accurate dredger fleet
 
positioning equipment will provide more efficient use of the
 
dredgers. 
A complete review of newer survey equipment sys
tems should be made prior to the renewal of the present out
moded system.
 

c) Standard high and low water datum
 

The survey of base data for Standard Low Water and Standard
 
High Water was last performed in 1963. SLW-SHW data serves
 
as 
the bench mark from which all calculations of water depths
 
are made. The SHW and SLW bench marks are subject to change
 
annually. Unless this datum is kept 
current all navigation
 
and water-way measurements and their publications are subject
 
to error. Standard procedure requires this data be updated
 
every 5 years. It is now 22 years since this required bench
 
mark was established in Bangladesh. This vital data base
 
should be re-established as soon as possible.
 

There are four separate but related functions that could be
 
merged into one or two organizations. They are:
 

1) Water Resources Survey.
 

2) Land Survey.
 

3) Support services i.e. cartagraphy, computer services,
 

printing, instrumentation, stores and distribution of
information.
 

4) Dredge fleet operations and maintenance.
 

The merger of existing agencies to conduct surveys and
 
dredging could result in overall responsibility under one

Government Agency or Authority. If for policy reasons such
 
a merger cannot be implemented, project proposals in the TFYP
 
for auxilary dredging fleet replacement requirements should be
 

placed under further review.
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10.5.3 Navigational aids
 

a) Marked channels
 

T:Te BIWTA state 
that in the ten years 1973 to 1983 the length

of marked channels increased from 2,590 km to 4,740 km.
 

b) Night navigation
 

The night lighted navigation aids decreased from an average of
 
1 lit buoy in 13 km in 1973 to one in 19 km in 1983.
 

c) Comments
 

The inportance of river navigation to the Bangladesh economy
 
is large and good delay-free navigation is essential to
 
maintain an even flow of shipping. Many of the rivers are
 
tidal and grounding is a serious matter. Good channel
 
marking is necessary, with good well set out aids. 
 The 
increase in activity with night sailings on well lit waters 
will be a big increase in performance for the BIWTC and 
private owners. The cost curves for passenger traffic in 
particular show the cost increases due to sailing only in 
daylight hours. 
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10.6 Fleet, Shipyards and Ferries 

1(.6.1 Fleet 

(I) Commercial vessels 

In Tble 10.1.1 the nutiier of vessels for the private sector and 
BIWI'C are given, with the static carrying capacity and the average 
per vessel. 
 The data is tiken from the IEI'I' 'Transport analysis and
 
updated using, the lIT.'TA and 
 BIWTC figures. For 1984/84, tl number of 
BI WI VC(-S I I:; g iV ,1:; 2G . Assuii iir'th average ;tati !i pacityis all O 
pter t cnlssuco. tinued decline the S,.m10 i'at, at;itie pn iodCi to at 

IiiI 's I , ii cstiiate 1,r 198-./85 1
of .39 t)Ines is e i il ittI . This 
then i . the stiMtelO !or the BIHIiO I L Static iap:t l . Fro'm
 
Ill I' L' I t oIl Thild lYP, tie tLoL lI l I leLt 
is p iven 1, 1;))
 
vc sel's with a static crl yingi 
 . a it:. ol t , ,i)i )O tolil 's. I'llIs,

iII ii) tile IIl'N fiqIlul , Lh esti:: it l i" tle private Sl' :tlr has been 
obtaitned for 19:<4/85. Ih, Cignie:, -orI 12/S3 nd 19i-/.' hlve been 
It ii,'med hv ilIteL pl(t i Ill. 

It au11i't, -. Le!l l Ll'.: a b l,- Lhi tt ,' i l ; Lhei. t1¢i!;i€ .'1 coitl

siderihle inc:r A in the . 00 "I thtt 
 scttoi', Ip.ti iilArlv in 
the period I980/81 C,, Aii rh.,niltI.i . W :MMiini,,nil l tnLdecrense 
illthe size oi ti, pult ic !le C. ln, : , ' co)i1, eild to cause
 
these t'lIfet s. Fi rstl1v, tile noillraelieiiLt oi tlt' private eet'(tor aind
 
second yld wi',aging,, and Ie~-replalIcVuIlInt 0l 
 Lt pill)Ii eC otor Ileet have 
ment thaLt freight les heeii attra:ted to the privatev fleet. 

(2) Dredgers
 

a) Ve.se s 

A review of the characteristics of both the BIWTA inldthie 
BWIIB dradgiiig fleets shows tlhat a wide range of dredgers 
are emp.loyed. However, a large porti on of hoth fleets have 
similar chlraeteristics. BIWTA has 8 large dridge of recent 
design; two were built in 1972, five in 175 ard one in 19(2.
The so dredgers are similar in dusign and capacii ( y iiti eleven 
of the dredgers of IWI)B aquired between 1977 alnd I982. The 
remai(nilng twent,.-one BWD(B dredgers are Sma ller fnis requjred
f-or irrigation works or coil ld be used for limited Iareas such 
as at jetty berths. In addition to dredgers, each agency
employs a large fleet of auilary craft, such as , survey
boats, inspec tion launche;, crlnes , tug bats ind ii1 Lhe case 
of BIWTA sal vag, hoitts, and bou. tellders. 'laie 10.6.2 -'on
tLains a review ll the present fleot capacit--, sizeso, and con
ditions. Analysis of these tables indicates a large dipli
cat ion of dredges and aux iiliarv equ ipment.
 

Fromi ainoperational and econoliliic view point it w.,uld appea r 
that the l,,ilnagement, organizatiol and fleet could he inte
grated to ensure a more efficielt op1e0rat ion1 and. in optimsal, 
coordinated annual dredging programiltles. This would provide
for master plianning of maintenance, deveIopmelnt of chianols 
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Table 10.6.1 IWT Freight Private and Publ ic Vessels 
1975 to 1984 

Private Sector BIWTC (Public see tor) 

Year No. Static capacity Average No. Static Averagevessels (Tonnes) per vesse:; CIpaci ty per 

vessel (Tonnes) vessels 
(Ton nes) (Tonnes) 

1975/76 826 B 204147 B 247 

1976/77 857 B 201441B 235 4051 179643 B 41,6 

1977/78 864 B 192543B 223 3941B 169234 B 430
 
B
1978/79 	 904 204940B 227 393 B 168744 B 


421
 

11179/80 	 94313 218440 B 232 39,. B 168358B 426 
B
1980/81 1019 246484B 242 391E 164220 420E
 

1981/82 1136B 299777B 
 264 359E 148626E 414E 

1982/83 1229E 315853E 257E 337E 137472E 4 0 8E 

1983/84 132 9E 330921E 249' 313E L27155 E 406E 

1984/85 348388: C 29711 4 3 8 C 	 2 4 2 1176 12E 3 9 6E
 

Growt h 
2 2 2
rte 4.29% 3.84% 	 -0.92p.a - . %p.a
 

1975
1980
 

Growt h 
ra te 8
1980-	 .99%p.a 9.04 %p.a 6 6 4 8- . %p.a - .00%p.a
 

1984
 

Notes: 	 B = Taken from BEPP Transport analysis 

E = Estimated 

C = Calculated from BIWTC data and BIWTA data 

D = Data from BIWTC 

I = Over 4 years, 1976-1980 

Source: 	 BEPP Transport analysis
 

BIWTA
 

Consultants.
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Table 10.6.2 Characteristics of BWDB Dredging Fleet
 
December 1983 

S 

Si. 
No. 

i1. 

2. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

a of d 

S.D. Abudhabi 

Halda 

Manu 
Buriganga 
Tista 

"7Dudkuiar 
Kasalong 

" Sangu 
Dhaleswari 

" Titas 
Kumar 

t Jamuna 

Year of Draft 
built loaded 

(metre)IIc 
1977 1.8 

1978 1.8 

1979 1.8 
1979 1.8 
1979 1.8 
1979 1.8 
1981 1.8 
1981 1.8 
1982 1.8 
1982 1.8 
1982 1.8 
1966 1.3 

Dredging 
depth 

(metre) 

13.5 

13.5 

13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 

Pump 
H.P. 

1,125 

1,125 

1,125 
1,125 
1,125 
1,125 
1,125 
1,125 
1,125 
1,125 
1,125 
600 

Expected 
out turn/

hour 
(cubic metre) 

240 
240 

240 
240 
240 
240 
240 
240 
240 
240 
240 
86 

" 

,-
Name o N ame of dredgers 

, .built 
Year of... Type of 

engine 
Pump 
H.P. 

13. 
14. 
15. 
16. 
17. 

Hoffman Type DredgerH 
S.D. Surma 1962 

" Dharla 1952 
" Meghna 1954 
" Chandana 1953 

Karnafully 1953 

Gray Marine 
-do-

M.W.M. 
S. Pricardo 

-do-

P450 
450 
310 
240 
240 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33.1 

Atrai Type Repowered& Modified Dredgers 
S.D. Aral Khan 1953 Cummins 
" Atrai 1953 Gray Marine 
" Baleswar 1953 -do-

Bangshi 1953 Cummins 
" Bhairab 1953 Gray Marine 
" Feni 1953 -do-

Gorai 1953 -do-
Gumti 1953 Cummins 

" Haringhata 1953 <-do-
" Karatoya 1953 ,-Io-
" Kushiara 1953 Gray Marine 

Kirtinasha 1953 -do-
.". Madhumati 1953 Cummins 

" Muhuri 1953 Gray Marine 
Passur 1953 -do-
Rupsa 1953 Cummins 

300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 

Source: B.W.D.B. 
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and irrigation o[ Bangladesh waterways and land-surveys. Not 
only would the fleets to be more efficiently utilized there 
would be the advantage of having the present under utilized 
BWDB computer centre for service to navigation and waterway 
development. Additional advantages would be in the ability 
to cross-utilize the existing and limited trained dredging 
personnel. 

Under an integratea management, the Chittagong and Chalna 
Ports proposal for hopper dredges would come under the new 
management organization with assurances to the ports of main
taining their vital waterways. 

It is recommended that the organization and joint usage of 
fleets under one management be immediately studied for what 
appears to be a large area of annual cost savings and improved 
utilization of present assets. If the study is undertaken 
immediately further expenditure for dredges and accompaning 
work boats, survey vessels and launches etc. by the concerned 
agencies should await the recommendation of the study. 

b) Condition 

Although a limited number of BIWTA dredges and auxilary 
vessels were inspected it was not possible to survey this 
extended fleet during this study period. Those vessels 
examined appeared to be well maintained and in good condition. 
Project proposals for renewal of some 30 auxilary vessels and 3 
3 suction dredges was initially viewed with skepticism. 
Inland fresh water operating vessels, if properly maintained,, 
should have a minimum life expectancy of 30 years. The 
dredges that are to be replaced are only between 10 and 16 
year old. The 30 auxilary vessels are 22 years old. 

A review of a study, country Boats of Bangladesh, by Insti
tute to Social Studies Advisory Service of Feb. 1984, states 
that of BIWTA's total fleet of 70 vessels only 20 are fully 
operational. It is recommended that hull and machinery 
surveys on the fleet be conducted by an international. 
organization prior to approval for renewal, such organizations 
could be loyds of London, American Bureau of Shipping or the 
Norwegi Classification Society. Private international 
reputable surveyors could also be employed. 

c) Dredger requirements 

There is no one type of dredger that can perform all required 
types of dredging. As a result different types of dredgers 
are required. For example, a small grab dredger is required 
in limited working areas, su:h as along side jetties. 
Trailer suction dredgers ar- used in shallow areas. Cutter 
section dredgers are employed for major works in hard soils. 
Each type of dredger has a different operation and machine 

kM plant. Hence each type must employ trained personnel in 
these different requirements. This reduces the ability to 
transfer trained personal from one type of dredge to another. 
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As a result the number of trained persona for each type unit 
in each government ag ncy is in short supply. 

10.6.2 Shipyards
 

(1) Overview
 

Si: ship yards were exaiiined, two in Na ltiinpiiij , ole il

Ci ttagong undr BIWTC, one 
in larisal under lI1WTA, one prMwv build
ing 'ard and Lth Chit tagong D~rv Dock under hlui,,ladesl Steel an1d
 
Eug0 inlnu ', (7 l-port.i
t ion. 

TIhleya r> 'i tL.d AppC Iired to 1)cstaffud , if not overstafed, 
Wi tiL t ,i ned PLt l Iit t1L ,are hiallp_ rI'd by thu cl0tLit intd tse of
 
llt iqiU LtCd 11.11 iitt,.-.V, Icllthods eiployed and tools. 
 M iaterials hindlig
 
equipilielit is illideq:Itc aiid Should he i lI rlvCe
l;d. The use Of hianid
 
lah[)oul" ills ted of
l ¢C ir;
e - < IllOtI lo't , le, is tco,;klv illL- S;Of deCliys. For eXatpIe,l ' hand] . q I. ill;tt'.at 0 1"lll h lt.r ,t lt] thc! [al,:inlgo It t1).li 1 .1_ I, C ill i _!CO.ISLIIi ilig I c il I-'l ish l IIlCO 
lo ltILi. I 1 I CU_tiliil i. Olt l ) 01m'10 'I'llt Mi'ty iAHU
 

abo til', tt:i; . I I 'l" it ci , li 1
oppo ; dt _,, iiii iiiiiii l','ni or 

sheirs. 

}Fl,'Ir*I"I ,I ll L-11 i iart s ord l' ." 
 lot- Spar-' in

fabi catLit.it ,o i -t it teLiini anti ut Fi bl ;il

lhuse iittl:Ijii ti/ic:; 


,i l ;ii d lsi h shops. 
ii t ilie coii luitli,and a MIajor CaSu of extended 

vessel 
iepair dela., inaddition to thu delays ;sswocited with 
vessels uiider r epir-there are the dditional delayis to othir vessels
 
wIitin, l- ivii 
 a lc 'ard lacilit ius. 

(2) N/rayaiii IPvfCship yards 

There are four sptarate BIW'TC sip repair yard facicities in
 
Narayanganj.
 

They perform the following: 

Yard I Repair of tanker and passenger vessels. 
II Repair of coastal vessels,
 
It t Reipa i r of filats and barges
 
IV Repa i r of tug boats and barges
 

En addition to tLu repair yards there is 
one floating dry dock
 
and 3 slip wavs.
 

a) FIc lities 

Th'e repair facilities were built at the turn of the century
and are equipped to handle Stueai eugine repairs and basic

oodCi 11UAlthooit.l ,'tulil's . , iaddtitional Mllt ille!-Alld equip
ment have been added to the yards over the years they retain
much of their early design and equipment. In those days all 
vessel propulsion and auxiliary eqauipmen t was by steam 
reciprocating engines and associated boilers. The engines,
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pumps, etc. were not the precision machines of today. For
 
the most part today they are diesel engines, electric gene
rators and motors. In fact, there is not one steam pro
pelled vessel in the BIWTC fl.et today. However, the yards
 
have not been equiped properly to handle the precision close
 
tolerance repair and maintenance of diesel engines, electric
 
motors, centrifugal pumps, hydraulic fluid systems and
 
electric circuits. As a result many repairs can not be made
 
to the original tolerance and design of the machinery.
 
This inability, due to inadequate shop facilities, to meet
 
close design specifications leads to large reductions in
 
engine power out-put contributes to high fuel rate of con
sumption, and the high rate of repeated vessel break down.
 

b) Material handling
 

The repair facilities are not equipped to handle large vessel
 
components. For example, there are no yard cranes. There is
 
no proper dock for vessels under repair which are docked
 
side by side with access from land to ship and ship to ship by
 

* 	 make-shift wooden gang planks (a serious safety factor when
 
handling equipment and parts). Night lighting, fixed welding
 
machines, cranes, etc., are non existent.
 

c) Fl ,ating dry dock 

A TFYP proposal calls for a new floating dry dock. The pre
sent dock was built in 1945. It was damaged during the fight
ing for Independence and subsequently repaired. Inspection of
 
this dry dock indicates it is structurally sound and should
 
provide service for another 20 years. However, the original

pumping system and associated equipment are worn out and
 
should be renewed. In addition, it is recommended that the
 
design be reviewed for the purpose of adding handling cranes
 
to the dock. If the present structure is adequate or can
 
be strengthened, 2 cranes of approximateiy 3'ton.lift capac
ity each are recommended. Generators should be added and
 
a night lighting system installed. Rehabilitation of pre
sent facilities should take precedence over additional
 
facilities.
 

d) 	Consolidation of ship repair facilities
 

The present organizational structure of four separate repair
 
facilities represents a duplication of many of each yard's
 
facilities and trained personnel. It would appear that after
 
consolidation and modernization of the public sector facil
ities, redundent yards should be offered for sale to the
 
private sector.
 

(3) 	BIWTA vessel and navigational aids fabrication and repair yard,
 

Barisal
 

This repair and construction yard has shown a continuing expan
sion with increased production of vessel repairs and of new 
construc
tion. This production could be further increased with the 
introduction
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of new equipment and its further expansion. Typical equipment

requirements include take ovens for electric coils and up-to-dater electric measuring:and testing equipment. Vessel repair and
would be improved 	wlth.the addition of steel plate bending and rolling

equipment, steel shear62
 for cold plate cutting, burning torches and

additional welding mghines. Materials handling would be vastly
improved by the use o6r)
over-head mobile 	cranes and fork trucks. 
The

addition of a wet basin for floating vessels under repair should also
be considered. Production in the BIWTA Marine Workshop has steadily

increased since 1979-80 as is illustrated by the large increase in
 
tonnes of steel consumed shown in Table 10.6.3.
 

Table 10.6.3 BIWTA Marine Workshop Output
 

Number of Number of dredgers Number of pontoons Steel con-
Year vessels repaired repaired or con-
 sumed
 
repaired 
 structed 
 tonnes
 

1979-80 52 
 y 3 10 rep 	 82
1980-81 28 
 1 	 5 const. 83 
2 rep.1981-82 17 
 2 
 14 const. 249
 

10 rep.
1982-83 10 
 4 6 const. 153
 
12 rep.
1983-84 15 
 1 
 11 const. 
 612
 

In addition to vessel repairs the yard constructF and repairs navi
gational equipment i.e., buoys and beacons, winches, capstans and
 
anchors.
 

(4) BIWTC Ship voyage repair yard, Chittagong
 

This small voyage repair facility contains the basic elements

and facilities for voyage running repairs and should prove adequate

for near future requirements. At the time of inspection (March 1985)

there were 8 vessels in the yard under engine or 
hull repair. Six
of these vessel were tied up awaiting importor spare parts or the

fabrication of spares in the work shops. 0One vessel the M.V. Abdul

Matin, a passenger vessel, was being repaired with a used and worn
 
out cylinder liner as a new spare was not available. This emergency

repair was being made in order to have the vessel meet its scheduled
sailing. The vessel will be operating at reduced power. It can be
expected that the vessel will, in a brief period, return to the yard

for a similar emergency repair.
 

(5) Chittagong dry dock limited
 

This is the largest ship repair facility in Bangladesh. Ins
pection of 
the yards facility indicates it could, with certain
 
additions and equipment, become a world class repair facility.
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P ! A noted problem is in the lack of readily available stores of 
steel plate, pipe, tubes and fitting in the wide range of types and 
quality required for modern ships. It is understood the UNDP has a 
programme, awaiting approval, for 12 foreign experts to upgrade each 
separate department of this yard. 

Review of BIWTC DrXdock Rep2airs
 

A review of one years repairs performed on the floating drydock
 
is an indication of repetitive repairs to the same vessels
 
(July 1983 June 1984).
 

This is shown in Table 10.6.4. Out of 54 dockings in one yaar,

14 vessels accounted for 33 dockings or 260 days of drydock
 
availability. This is an indication of improper initial repairs
 
being performed, that then require additional dockings. The
 
reasons for this are judged to be caused by lack of proper equip
ment, or spare parts and inadequate yard facilities to effect
 
repairs.
 

Table 10.,ii.4 	 Vessels Drydocked More Than Once
 
(1983-1984)
 

Item Name of vessel Times on Drydock Total Numbe,' of
 
__days 
 on Drydock 

1 Kajal 2 iT 
2 Kutubdia 6 15
 
3 T 1057 
 2 33
 
4 Agragani 2 10
 
5 Rangabali 4 38
 
6 T 1059 3 45
 
7 Kakali 2 11
 
8 1 - T8-392 2 12
 
9 Aila 2 
 15
 

10 Seraiya 2 29
 
11 1 T,8-396 2 19
 
12 Kutubdia 2 7
 
13 F Amanat Shah 
 2 	 15
 

Totals' 	 33 
 260
 

In most countries a vessel is drydocked once a year.<.,, At that
 
time surveys are made, repairs or replacements of tai',l shafts,
 
rudders etc. scraping and painting are performed to the exterior,
 
while engines and other repairs are being carried out at the same
 
time.
 

Average time on the Drydock for survey, scraping painting and tail
 
shaft inspection does not exceed 5 to 6 days,
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(6) Private ship building yard, Narayanganj 

A brief visit was paid to a private shipyard engaged in the con
struction of two tankers 600 tonts 
each. The yard consists of an open
field, brick Nl bwlcks, iine or two burning, torichs , and welding
machines, a number of ship fitters with hammers and chisels. There
 
are no cranes or other handling machines or observed work shops.
The surprising aspect i; the vessels are 
taking shape and no doubt
 
will be launched and operated in tie future. 
 This yiard is a tribute 
to the ingenuity of thle thin.ladesh ship builder. 

ULfortuialtely, the (AliSUlta[Ls were not iwa e, until late in tihe 
study, of ti acLivitiCies Of tle Highspeed Group of Copaln ies in ship
building and repair illBangladesh. This joint venture group is led
by Mitsui IEng ineering and Shipbuilding Co. ltd., of Japan with parti
cipation of the Iuternational Finance Corp., Iliglispeed Group of Coin
panics mindBanglacdesh Shilpa Bank.
 

They ha%': developed a complex in hiaka for building river and 
Coastal ves:els upto L,200 l)r. 
 There faciles are ing equiped

with modern machinery. In addition to 
 ship building, steel fabri
cations and machinery could be 
handled for industr7ia1 and civil
 
engineering works.
 

(7) Conclusions
 

The present public and private ship repair facilities are suf
fering from 
a long term lack of investment to modernize. In their
 
present condition of antiquated facilities, they are performing at a 
level higher then would normally be expected. However, due to the
 
low state of physical facilities and the lack of adequate and proper
 
spare parts, much of the work performed is of a temporary nature.
This results in repetitive short term emergency repairs that, had the
 
facilities and equipment been available should have been avoided. 
The
 
frequency of vessels entering repair yards and 
the slow process of
 
making the repairs, results in delays to 
other vessels awaiting
repairs. This is another prime 
reason for the under-utilization of 
vessels. The private and public sector yards should be studied for 
the purpose of upgrading and possible consolidation. The above stated
 
problems may contribute to the considerably high level of maritime
 
casual it ies.
 

(8) Previous study of ship repair yards
 

In 1978 a study was done by the Norwegian Agency for International 
l)evelopment (NORAD) and carried out by Shipping Research Services.
 
The aim of that study was the modernization of the BIWTC ship renair
 
facilities. Reconmendations of that 
study, for whatever reasons,

have not been implemented. 
A cursory review of its findings and recom
mendations, suggests it would provide the necessary background for 
an
 
updating study.
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"10.6.3 Spare parts
 

()Introduction
 

The difficulties in acquiring spare parts are caused by the
 
lengthy requirements in meeting present regulations for using foreign

exchange, the disapproval for import if a similar material is manu-.
 
factured in Bangladesh and the customs clearance. In order to control
 
imports the Government has adopted "Buy Bangladesh Policy". As a
 
result requests for imports of equipment, materials, and spare parts
 
are 
reviewed against available local'manufactured goods. Should
 
similarequipment be available through local manufacture the importI
 
request is denied. While this is a laudable policy, it,;should be 
tempered by consideration as to the highly technical aspects of quality
and performance, for example foreign made machinery must be of high 
quality in order to complete in world markets. This leads to exten
sive testing of materials and rigid specifications. One engine or
 

'machine may have as many as 3 to 5 separate filter systems for items
 
'such as lubrication, cooling, fuel etc. 
 Each separate filter may
 
carry a different microm filter specificatio'' for protection of the
 
various components of the engine or machine., These requirementscan.
 
not always be met with a locally manufactured all purpose' filter.
 
In brief the supplier of filters must manufacture a wide range of
 
types and sizes.
 

(2) Substitution
 

A Bangladesh filter supplied to the Narayanganj BIWTC shipyard 
as
 
a substitute for an import request was compared to 
the used imported
 
filter. 'The Bangladesh filter was 
largely hand made. Hand 'punched

holes in the outer cover for liquid passage were not uniform and in
 
some cases not punched through. The entire filter 'material was
 
dissimilar to the original filter requested. 


. 
Its use as a replacement


would lead to further engine failures in a short period of time.
 

Similar problems of substitution contribute to the high recorded
 
incidence of repeated engine wear and failure and frequent repair

requirements. The substitution of local metals for replacing bearing,

liners, or materials for fabrication is another cause of'engine 'down 
time. The speed of the engine and sizeof the bearings 'along with 
the type of lubrication required vary from one engine to another;7,'< :manufacturers take these matters into consideration and specify type
and materials for repair or replacement. These requirements can not 
always'be met with substitute local manufactured materials and products. 

(3) Procedures 

The process of completing the necessary paper work involved can
 
take up to 6 months. 
 The process is not only lengthy and bureaucratic
 
but represents no small 
loss of income when a vessel is inactive due
 
to unavailable spare parts. 
 In brief, the process, as understood,
 
involves the following procedures: -, 
 .
 

(a) Papers must be pr 'red requesting the needed part for the 
 . 
Ministry of Indus. 
 s approval and possible local substitution.
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(b) 	They must then be forwarded to the Controller of Irnj:,o;t and ,
 
Export-for-approval.
 

(c) The Controller forwards them to BIWTA to verify the need for
 
the part.
 

(d) The papers are then returned to the Controller of Import

and Export for issuance or denial of 
an Import Licence.
 

(4) 	Conclusions
 

It is recognized that a serious problem may exist in a shortage

of foreign exchange and that this requires strict control. However,

lengthy vessel downtime solely due to processing the required import

licence is very costly.
 

(a) 	It is questionable that BIWTA is in a position to evaluate
 
vessel operators needs. It would appear that their role in
 
the process could be eliminated.
 

(b) The Government should review this process carefully with
 
the aim of speeding the process for obtaining import licences.
 
One small section of the Office of the Controller of Import

and Export should be able 
to handle the process and grant

or reject a licence within six days. The implications are
 
not only in cost improper substitution leads nor only to
 
additional damage and repair but also to wasted 
capital

investment in ships due 
to reduced annual voyages. This
 
factor should be the overiding consideration.
 

(c) It is also recommended that the ship repair yards be 
au
thorized 	to acquire and hold spare parts. 
 They should be
 
allowed to deal directly with the office of Controller of
 
Import and Export and be audited by that office.
 

(d) A technical office be established within the Ministry of
 
Industry, comprised of engineers, to evaluate requests for
 
import spare parts and materials. Foreign specification

must be equaly compared to local manufactures and in certain
 

*cases 	 tested,-before substitutions of local manufacture are
directed to be made for vital spares and equipment. In time

'this 
 office should publish lists of approved imports for
 

spares and materials. Such a guideline list would expedite

the process for acquiring spare parts.
 

While the objectives of the present policy are understandable,
 
required adherence to this present policy may well be un/ ieconomical 	 in the long term. 

10.6.4 Ferries
 

The road aspect of the ferries in Bangladesh were discussed in

Chapter 9. 
Where ferry services by RHD and BIWTC were investigated.
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(1) Ferry vessels 

a) Fleet
 

Seventeen furry vessels are listed by B[WTC of which thirteen 
operate on the Aricha to Nagarbari Daulatdia, and Kazirhat 
services, four serving between Slrajgonj and Bhuapur. These 
are listed in Table 10.6.5 

b) Ferry capacity 

[t is noted, in Chapter 9, that the dry season traffic flow 
is some 12% highe-r than the average. IlOweve r ding the drv 
season, when river current is Less, more than 3 round trips 
per day can be made by, the larger ferries, so seasonal 
traffic Variations reduces the pressure on ferry capacity. 

In order to estimate pre sent annual 1,-r vehicle capacity 
certain allowance must b)e made for vessel annual downtime 
for maintenance, repair, annual inispecLion, surveys and 
reduced round trips due to f lood condiLions during certain 
periods of the year. For ustimatini purpoe,;es .t is assumed 
that each vessel annually operates the equivalent of 290 
days at full capacity, and that flood seasoni utilizatioil 
applies. 

The demand for transport is such that trucks, huses, cars and 
passengers are kept waiting for available ferry space; trucks 
having the lowest priority wait up to three days. To 
alleviate this condition BI WC has abandoned all schedules, 
operating the ferries as frequentiy as possieii on most routes. 
This has provided on average one additional round trip per 
ferry per day, and traffic levels have risen accordingly. 

In preparing Table 10.6.6 these factors have been taken into 
consideration, and an economic capacity of 47,000 vehicles 
a year per RoRo vessel has been derived based on the formula. 

Annual capacity = No. vehicles x round trips x 2 x 290 days 

c) Future requirements 

The daily ferry boat vehicle capacity is 1,212 vpd. Service 
capacity to and from Aricha exceeds 800 vehicles per day 
(of which 85% are heavy vehicles) and to and from Sirajgonj 
and Bhuapur, 350 daily. 

The 1984-85 estimated Arizlia Ferry capacity requirements are 
398 thousand pa (1,090 vpd) and is considered attainable by 
increased trips over the full year. For capacity planning a 
maximum growth rate of 8% applies; allowing this annual 
growth In vehicle carrying requirements the approximate number 
of vehicles requiring transport will rise to 585 thousand by 
1989/90.
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Table 10.6.5 Details of Ferries
 

Year Year of 
 Design capacity
Name of 	 No. of IDesign totalof accep- Ve-
 Pass single carrying
Item ferry 
 Type build- tance in 
 trips 	 capacity per
service 
 his that can day
be made e- Pass 

he- P 

in day 
normally 

hi
 

1 Amamat Shah Ra-Ro '980 1980-81 27 335 4 108Shah lal, 1980 1980-31 
 27 335 4 108 1,3403 Kopoti Large 1975 1975-76 13 100 52 4001Kishori 1974 1974-75 
 13 100 
 4 52 400 
5 Karabi 1972 1972-73 13 100 4Kamini K 1974 	 52 4001974-75 13 100 4 52 4007 Kumari " 1973 1972-73 13 100 4 52 400
S Kasturi " 1972 1972-73 13 100 4 52 4009 Kakai " 1974 1974-75 13 100 4 52 40010 Keto k" 1973 
 - 1 100 4 52 40011 Flat 	Tan 
 - 1935 - 14 30 3 42 0012 Gumti SmallI 1963 3 30 I 3 9 90 

13 1,1 r"i14 Comilla " 19 3-3 	 3 1 3 9 9 0 1963  6 100 i 4 24 400
13 Dhaka 1963  6 100 
 4 24 400
10 Faridpur I964  6 100 4 24 40017 Jessorc 
 " 1963  100 
 4 24 400 
Total daily design capacity ior the fleet ... 788 8,470
 

Source: BWTC
 

Table 10.6.6 Present Ferry Boat Capacity
 

Ferry Ferry capacity Ferry round 
 Total Annual capavessels (Trucks) and 
 trips/day daily city at 290
 
type 
 capacity days
 

2 ways (thousand)
 

27 Re-Re 
 3 324 
 94

3 13 Side loading 3 
 624 
 181

1 14 towed 
 3 
 84 

2 3 Side loading 3 36 

24
 

10
 
4 6 	Side loading 3 144 42
 

17 
 1,212 351
 

Source: 	 BIWTC
 
Consultants Calculations
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n o requir-ements- for increasing traffic, seven of
 
the present side loading ferries are over twenty years old,
 
whilst one is fifty-this year and requires a tug boat for
 
propulsion. These small uneconomic ferries require replace
ment. These could be handed over to the RHD for use on low
 
capacity crossings for an economic analysis of operating cost
 
with delay cost included would show them not to be viable.
 
On the present route. Their present capacity is only 76
 
thousand vehicles per year.
 

1989/90 required capacity 585,000
 
Less existing capacity 351,000
 
Add replacement capacity 76,000
 

* Additional capacity required 310,000
 

Number of roll-on-roll off ferries with 27 vehicle capacity 
310,000/47,000 = 4.08 

This is a minimum requirement keeping in service the older
 
side loading vessels. To make.the whole fleet RoRo for a
 
capacity of 585,000 vehicles, a total of 11 vessels nedd to
 
be purchased, thus permitting the retirement of the 20 year
 
old vessels, and their relegation to lesser ferry crossings.
 

Requirements beyond 1989/90 will need to be re-assessed
 

in the light of traffic growth and the Jamuna bridge project.
 

d) Terminal facilities
 

The present facilities are in need of immediate basic improve
ments. The loading ramps are in poor condition and result in
 
delays, whilst access roads are inadequate, and parking areas
 
should be paved and toilets provided and maintained. It is
 
not clear whether this is the responsibility of BIWTA or the
 
RHD. The leasing of tea and coffee shops would add to the
 
amenities- the leesee might be required to maintain the
 
roilets.
 

There is a need to establish a system of orderly queueing,
 
at present the arrangement leads to much disorderlyness.
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, , ------ "10;7 -Operational'Isues 

110.7.1 'Privatization of BIWTC
 

()Background
 

The primary reason for nationalization of river transport under 
BIWTC in 1972 was to assure river transport under Lhe the'n eml'rgency 
condition. It is clear that this once vital function is .ncrasingly
 
being filled by the private sector. The Government should consider a
 
gradual reduction of public sector in the coastal vessels tug, barge
and passenger fleet. They are unprofitable, underutilized and in most
 cases in poor condition.
 

(2) Social services
 

The Government should recognize that public service is in the
 
national interest and that direct subsidy to BIWTC fleet operations
 
must be paid.
 

The BIWTC must provide services to those communities where the
 
* private sector cannot economically complete. Many of these communities 
lie on secondary waterways and on the off-shore chars.. Similarly there 
may be cargoes requiring specialized equipment beyond the capacity of 
the private sector to fund. 

However the Government cannot compete with the private sector for
 
cargoes where the private sector has 
the commercial advantage. These
 
operations should be phased out. 

(3) Future activities
 

Currently the BIWTC activities are divided into three areas, com

mercial, shipyard and ferries. 

a) Commercial
 

The fleet is generally old and in poor condition, and is in 
need of renewal and major refits. The commercialactivities 
should be run down in relation to Vessel condition on exist
ing activities. The new subsidized and special activities
 
require vessels designed for the specific services retained
 
by BIWTC. These neq vessels will be more economic to operate
 
being new and technically improved.
 

b) Shipyards 

The BIWTC ships must use BIWTC shipyards which are shunned
 
*by the private sector because of high costs. This is an
 
uneconomic process. The BIWTC should be able to compete oi
 
an open market for shipyard repair services. * Shipyard repair 
facilities are not commercially viable under the existing 
circumstances. This makes a suitable project for private 
venture capital to purchase the facilities and to modernize 
to provide economic and reliable services to shipping. 
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c) 	Ferries
 

The RHD ferry fleet is larger than the BIWTC, and operate in
 

a vastly larger number of locations. In this sense the
 

BIWTC ferry operations across rivers is an anacroism and the
 
RHD should be the responsible authority. In this context
 
there would be no interface problems between different author
ities. An interdepartmental transfer would be a procedural
 
move to integrate facilities and initiate the run-down of
 
activities. Privatization is an attractive alternative.
 

(4) Asset disposal
 

a) Tugs and barges should b e offered first to the railways, 
the port sector and other government agencies. There is a
 
big need to increase the railway ferry link and this should
 
,be given first priority on equipment.
 

b) 	Commercial vessels. The should be disposed of as going con
cerns in as-is condition. The more modern and commercially
 
viable vessels retained for the new traffic requirements.
 

c) 	Shipyards. These may be difficult to dispose by total sale,
 

however there are opportunities to lease or to have a
 
minority shareholding with private venture capital.
 
Modernization is necessary and a minority share may assist
 
the process of disposal under these conditions.
 

(5) Future requirements
 

The disposal of the assets and the identification of future traffic
 
are not easily undertaken by staff under the pressure of daily shipping
 
management activities. It is recommended that a suitable study be
 
initiated to
 

a) 	Advise on assets for disposal
 

b) 	 Suitable procedures for disposal
 

c) 	 Identify social service needs
 

d) 	Identify special traffic needs outside private sector capabili

ties
 

e) 	Propose new administrative procedures for the new services
 

f) 	Make recommendations on the appropriate management structure 

10.7.2 Survey coordination
 

It is recommended that a study be made of those organizations respon
sible for the data collection, mapping of land and charting of waterways
 
for the purpose of eliminating duplication and the present shortage of
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trained personnel and equipmeIit. This coul ldtadto 	cons]. idaLion and a
SepLrate Organ'niat 	 IOll fo tills pirpost 

10.7.3 Filncial assist to;llcep Vt S.t lto ivate )o n'r.
 

The third ;Cr'i~m;u!, C uplaiint
t i obtaining1 	 of thet priv.,ItC, Opl~traturSbnl 	 financial hacking is thI di1*ficull-IrI VW rkpl l ; et lt h )' W ldLt a"t' Al tll 


like to reopi;lce older V.'den hull VUS-VIl: w,'lt15
Ilt ' 	 3tL'uI l111l typeos. The
financial prohlmh1 or0 it 1t;;oc iled with gil irCplatCeLnent-I ]t 	 Ilk, \'t'St',I;1t,;h , 1d h,. ;tudiled with th, aim oft V-tlopil ,, a Mtlhlod 1)y' 

wit i lnd.t l e+dl 1'1ai Ltti 1t1;1 1 I II: i;III , I t i I I t Ill trIib t'; t tit' pivai te 

S.h0.h iu th SiIal ;IdI i 1tt1n' i, I P i.;t I' i ,,, , d I it I,,I Id he Wel I orLhe a )l [:'ing o dl a]IJirl ) ()dliri; A iratti.sta ndard]:l' thle ItIv i t taC nsoc1 [! et. lhi ; d , , (.U 	 tl. t ralin;e Ofh, prt.",ent III-Oble'[l (If haVin)' to 
aIC ' )lll fk)l t u" i d ISIl',l~tp 51 .1)Inil11 corllIllO tt. j)lll t'l' throll'gl
tt' .\ q' ciAt iI'll, uil i-re pl, iti , , " d i-ilI' t rI 'U l heto tthe ;,ulividt.al mml wr; 	 ltt d With cost ,;;Viligol the A ;,,o, i I: , . 

10 . 7 .4 Fu t u r e -LLLj c ,'t q 

Ad in i 1) tirat irlIts 

a) 	 Computers itrudntroacidinto waterway administration and tralining
i till a il d plicltion. 

b) lntroduce 1 l':Jud Wa ,LOqt anld albuseqt p)lrOgrilln](l to( pro)tect gover'lnment 

0) Marit e I ti,'5 t'SuIv 11S1);
t ? l [ ih , 

is safe tI J l p't-o j;tt me slk 	 . 'wi tIi La 1) 1 Cgt1.ZI i01 i undern fit 1 1 o g a nllim s ir eC 

d) Staltistical data procedural reform in! tialted to make it comn

pauterkbale ;Il 1k1'n)LI. 0 

e) Ridet'pi lnt,,. stdards improve d 

.e t r 	 i i n gF 'r u t a t d . 

through traiing plogrammes
fI tan1ld 	 ill it-111,1I ,'ltl iI 11. 

(2) 	 W, t rwais,, 

a) 	 1;inaniV drittgrt anld wl'lfy ilprovemnt offamiiies under-
Laken. 

1)) 	 New tec'lni(Iuey for 	 river tralining- and oank prote~ction studied 
aind 	 •o k lud"+ke 

c) Studiv undert/dken forl consolid;athm of dredging mct~vities 
anld h:, 'fIt l+ .-t ot be' obtlaitled. 

(3) 	 InfraIstruc ture! 

a) inland ports to, ,, 1;t1died NIT Upgrading Of faaciies an~d 
possible relo~cat ion. 
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b) 	Introduction of mechanical equipment on limited scale 

conveyors and hand trucks. 

c) 	Modernization of shipyards promoted and worker training pro

grammes initiated.
 

d) 	Maintenance repair shops and equipment preventative mainte
nance programmes initiated.
 

(4) Shippin?.,
 

a) 	Prototype standard designs prepared for major classes of vessels
 
with maximum commonality of mechanical equipment.
 

b) 	Spare parts availability increased by allowing stocks to be
 

aquired and necessary funding to be investigated.
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CHAPTER 11 SEAPORTS
 

11 .1 Seaports Institutional Organisation 

11.1.1 Chittagong port authority
 

(1) Introduction
 

Chittagong is an old established seaport with historical origins.
Its present prominence started in 1888 when the Port Commissioner's Act
was introduced and the Commissioners started to 
function. Four jetties
were built between 1899 and 1910 by the Assam and Bengal Railway, and
the Port jointly administered by the Railway & the Port Commissioners.
 
Partition in 1947 made Chittagong the only deep water port in East
Pakistan. 
 During the fifties, nine jetties, including seven new and a
number of pontoon berths and moorings were constructed.
 
In July 1960 the original administration required re-organisation
and the Chittagong Port Trust was formed. 
 This also failed to cope with
the pace of development and in 1976 the Chittagong Port Authority was
 

formed.
 

The Port of Chittagong is 
the major sea port of Bangladesh. It is
situated on 
the right bank of the River Karnafuli about 5.6 km inland
 
from the Bay of Bengal.
 

(2) Organisation
 

The Ordinance propagating the Port Authority to 
provide for the
establishment of an Authority for the management maintenance and
 
development of the Port.
 

Chittagong Port Authority is 
a service organisation under the
Ministry of Communications, Ports, Shipping & IWT Division. 
The Board
of the Authority in discharging its functions is guided on questions of
policy by such direction as may be given to it, from time to time, by

the Government.
 

The Board of the Authority consists of a Chairman and not more
than three other Members appointed by the Government who are
time officers of the Authority ond hold office on such 
full
 

terms and con
ditions as 
may be determined by the Government. The Chairman reports to

the Secretary of the Ports, Shipping and IWT Division.
 

The Chairman is the Chief Executive of the Authority and other
members perform such duties as are assigned to them under the Ordinance.
The Authority has an Advisory Committee consisting of persons representing Port users including Importers and Exporters. Local Government
Agencies and allied Public Agencies viz. 
 Navy, Customs, Railways, inland
Water Transport etc., for the purpose of advising the Authority.
 
The object is to give more 
authority to management for better
administration and development of the Port.
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11.1 Chalna port authority
 

(1) Introduction
 

Chalna is a new port and anchorage. The division of the country
 
by the Jamuna river tended to divert sea going traffic on the East of
 
the river to Chittagong and the West to Calcutta. Partition in 1947
 
closed the easy access route to Calcutta, and great strain placed on
 
Lhe port at Chittagong to handle all the deep water traffic.
 

An anchorage and port was needed to serve the Wedt and in 1950
 
an anchorage and lighterage facility at Joymenginal on the Pussur River
 
commenced. This moved a further 22.5 kms upstream to Chalna in 1951.
 
This was later found to be unsuitable and was moved 16 kms downstream
 
to Mongla. In 1964 a feasibility study by Frederick R. Harris
 
recommended the development of Mongla into a port and anchorage.
 
Construction Commenced in the Seventies, and still continues.
 

The port is located on the East side of the Pussur River at its
 
confluence with the Mongla Nulla River approximately 80 kms upstream
 
from the sea and 50 kms downstream from Khulna.
 

(2) Organisation
 

Under the provisions-of Port Act 1908, the Chalna Anchorage was
 
established in 1950. Till May 1977, Chalna Anchorage continued to
 
function as a Directorate. In order to expendite the work of develop
ing the anchorage into a port of international standard, a full fledged
 
autonomous organisation namely Port of Chalna Authority was created by
 
the 	Government under the administrative control of the Ministry of
 
Communications by the Chalna Port Ordinance 1976.
 

The Port Authority consists of Chairman and the pannel of Members
 
not 	exceeding three. The Chairman is the Chief Executive of the
 
Authority. The Board formulates the policy of operation, administration
 
and 	development of the Port. At the moment there are four divisions of
 
the 	Authority to carry out all the functions of the Authority broadly
 
shown hereunder:
 

1. 	 Administration Division: Headed by the Chief Executive, 
responsible for all administrative matters. 

2. 	Operation .Division: Headed by the Member (Operation) and
 
responsible for the operational function including marine
 
and traffic matters, pilotage etc.
 

3. 	Engineering & Development Division: Headed by the Member
 
(Eng. & Dev.) and responsible for all constructions, mainte

'nance and development of the port.
 

4. 	Finance Division: Headed by the Member (Finance) and respon
sible for accounts and finance of the Authority.
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11.2 	 Port of Chittagong 

11.2.1. Port traffic 

Chittagong port handles approximately 75 percent of the Bangladesh 
imports and 25 percent of the exports. Imports for 1984/85 are distrib-
Wted approximatelzv 1) percent by rail 54 percent by road and 31 percent by 
water transport. 

Dluring 1978/79 Chitta gong Port handled 4.535 million tonnes of. cargo
and 846 vesselsa. Average tLrnl) round of vessels was 6.92 days. Iis traf
fic has grown to h.()7 million tonnes in 1983/84. Cargo handled in 1985/86 
is expected to excetd to 7 million onnes with over 1000 snips calling at
 
the port. Table 11.2.1 sIho,,ws; uandled the Port since 1979/80 and
cargo at 
shows conta [ner traffic through the Port. 

1 i. 2. 	 2 Port pe r fo nuance 

(1) 	(;enerlu
 
Tht('total 111lollult of carg)o ft il'' " thlrougl i port is influenced by 

The main e 

and henlce CCaPaCit has been the 


iany 	 factors. inIf-luenc on recent port design, productivity 
trend ilione form or another to unitize 

ca rgo. .Ianlhaudl iLI and head loa.ding 0f individual boxes, bag'S, and 
barrels s individual units is time consMing, whiih at least from the 
view point of ocean going ships, ltst be avo'ded. 

There are a number of reasons for present low lthroughput. Port
 
statistics for October, November and December 1.984 and again in July,
 
August, and September 1984 list tlie identical problem.
 

(a) 	 "Since IllCillinical equipient for handling cargo col)d no: be 
made availab e as per requisition, tie percentage of eqtip
ment available was below target'. Equipment availability was 
listed at 39,, and 40 percent. 

(b) 	"Bad weather, inadequate supply of transport equipment for 
direct delivery". The statistical record goes on to say that 
these factors were responsible for the high detention of 
voseis. 

(2) 	Planning
 

There are many factors that will influence present and future port 
productivity as it relates to actual and design capacity. They are as
 
follows:
 

Space availability
 

Road 	and Rail. access
 

Handling Equipment its maintenance and related availability
 

Inland movements and its scheduling 

Customs clearance
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Table 11.2.1 Clearance of Cargo Imports 	 from Chittagong Port by Mode and Main Commodity 
(1983/ 84) 

SI.__________(In Tens '000)
I 	 _____ TQuantity Despatched (In Tons '_ 00)
Si. Comm ditv 

No. 
 Per cent By Riv Per centi Total 1Per 	r t 
1. Foodgrains 	 357 
 26 529 39 483 1 35 1.369 34
 
2. Cement 	 45 8 276 50 227 42 549 14
 

3. Coal 	 8 15 33 66 10 19
 
4. Fertilizer 	 55 20 138 60 1 6 1 50i6 16 88 200 , 0505 

POLs 73 100 0 73 02
 
6. Other6 12584 1 73 407 23 1.728 44 

Total 	 601 j 14f 	 3.977
56 129 	 j 00Per cent of Total 	 15 


July 1984 - Jan. 1985 - (6 months) 

1. Food grain 	 254 21 443 37 493 42 j 1. 42 
2. Cement 
 9 3 162 i51 149 46 320 11 
3. Coal 	 10 32 4 I 
 13 17 55 31 
 01
 

4. Fertilizer 
 63 37 105 60 
 5 3 1 173 06
 

5. POLs 43 	 i00  _-	 43 02I 

6. Others 	 48 
 850 78 195 
 18 1.094 38
 

Total 
 427 i 1564 	 59 
 2.850
 
1Per cent of Total C 15 	 54 31 5 100 

Source: Chiittagong Port Authority
 



Table 11.2.2 Cargo Handled at Chittaoon, Port 

1) 
2) 
3) 

4) 
5)6) 
7) 

Principal1979commodies 

Food Grains 
Sugar 
Cement 

Fertilizer 
CoalPOLs (Bulk) 
Others 

1 
/ 80 

2.076 
64 

316 

44 
1291755 

1212 

IMPORTS 
1980 / 81 1981 

1.037 998 
25 42 

251 331 

0 309 
183 1971795 1578 
1484 1512 

2 
2 1982 I 83 

1.254 
5 

550 

208 
93 

1535 
1317 

In Metric Tons 

1983 / 84 

1.572 
5 

614 

232 
32 

1392 
1837 

( 000 ) 

1984/85 

2060 
351 
735 

430 
1 

1605 
1646 

TOTAL 5.999 5.015 5147 4.963 5.680 6828 

EXPORTS 
1) Jute 
2) Jute Products 
3) Tea 
/.) Hide 

5) Napha/MolassesBanker 

6) Others 

17 
156 

31 
6 

82 

38 

13 
173 

37 
14 

255 

56 

23 
189 

34 
13 

151 

18 
194 

32 
9 

100 

93 

12 
181 

31 
2 

60 

106 

6 
150 

25 
3 

18 

128 

TOTAL 334 548 503 454 393 330 
Total Imports & 

Exports 
SxCht E 

6.343 5.563 I 5450 5.417 6.074 
758 

Source : Chattagong Port Authority 
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For planni rig I)Ur)oses it is est iI;ted that ihegeiI rlI I c;Irgo handl.ed 
in the port i.S "veraging approximate ly 50 cuibic feet tO tothe tnne.
 
Calculation of total storage space i rdiiltes there iS 158, thotmlislnd square 
metres of Spice a1Va ilall0Ie iII the tranisit sihed:: aild godoI w 

Undlier tire present hiand.li ng meloti;; 01 hanjid trucks arid hand stack
ing, the lt'i,ght o0 each cargo stack is frtm 1..2 to 2.!1 meteLs. oin
 
IVerage tle . lie i i; 1.8 litl't,
tack ht ;. 

A.ss~tl rig}.1t;ci ps a nld dr fr- i t L u c i n} wereI Itsvta rk lith altt i l,,ts ks.ot 

e piloyed in tit' ;tolragl, di ig, pal lts I. itui or ose sbigs -tl i Is' swtacked 
to ; totala liII iut-t hit 4.5 11 res. Al lewi!, Inr' shot stiCkS 'Ind 
bokent lots, tie ive ri e height wo !! 1 t .6(ne, s. is read iI vho.k'l it It 
seen tha t til t icti tlialldI ill;" ILtlltods are red it C il' ;t t ,(- C;lil I tv by 

50 ji rchllt . 

hv r l I 111t0th0 pC I ii d 0 Juy", Aur., Sept., 1984 the dwell iine of 
geleralC I l L ',L w titiIt ,
it, pt)rt La i tvc'gt I19diys . (Art it nt I Orver tie 
same per i 0od in 198 1 hilt it .Iw I I i MLe ;aVe r\aged 21 dI ;). 'lhi'; i ldi c;lt ed aI 
t rn1 ovt-t1 o sp:rhcC 1 t tiles it eatII- . A tI e t of 1 i l\1S 1 1-Cote;IInll', 
cirgo wllld p ro idt' a tWrit t0%\'ve' (11 Sl iCtL 2!4 t iilkS per Vt or X lI id ilig 
ctoa I anI1dPl). t I I 1)8 Lo tl ,n- li llnd ILd i at tit' p itI.%1; it lion at 19was 1 S 

tIV ."d 1e tin-10 wo11 ;l Cq i r 1r S tiitla)tlld tteltine () t Cp Ci tV wit i sL a
 
tUrl Vt: r ot) I 
daLys w,, lld 011V ' "(IIIrI , 5tora ge c 1pal ci t v reti i i-Lien t (t f 
14 5 tIitsiitl(Itoi tes. ItL ies tId iIV s I t itlt c IouSed st -l.gt splice ;ntd 
tLrZI.;i t sIt'ti Ste) CIC)1tirly, if tIsed, soil dIb, sniff iC l t it itsipresent 
ctpac ity , ( thiis cl cul at it;) does riot incl ILe iU ien stILIIge' SiCe)o 

(3) liahour 

The tonnes of ca1rgo handled per stevedore gang hour fills consider
abl y Lo low preva iIhig rates illworld ports. 

The port 's statis tical. records provide actual records of tonnes per
 
gang hour irnd shlip arve rage discharge of tOnne per day. Taking the re
cords, for ,huly, Agus t ilndSeptember, 1984 tire tennes per gang hour
 
were avera;getI ii Taile lI L.2. .
 

Tab Ic 11.2.4 Compar ison of landI ing Rates 

Present A\verage Average ttnne / hr. 
Tonnes per gang / ir. world ports 

General ICargo .".9 1() + 12
 
Bagged Carrgo 10.7 LO - 20
 
Fertilizer 
 8.24 16 - 20
 
Fod Grains 
 16.96 20 - 22
 

*Ctnttine rs (Ships guar) 1 
 4
 
Iron & Steel 
 8.5 est. 1.6
 

Source : Chnttagong Port A\uthority 
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A . T•'4 .
 

Present port throughput isin most cases 
. less than half the expected

norm As a result, vesselsare kept waiting for berth space on an 
aver
age of 6.3 days.
 

The port cargo handling activities are carried out 24 hou' a day.

Two shifts are employed on a normal and overtime basis.
 

WORKING TIME TABLE OF CHITTAGONG PORT
 

DOCK LABOUR
 

1. Normal Day Shift Morning From 0730 hours to 1200 hrs. 
4 1/2 hours
 
2. Normal Day Shift Afternoon: From 1400 hrs. to 1700 hrs. 3 hours
 

3. Lunch Break : From 1200 hrs. to 1400 hrs, 2 hours
 

4. Evening Over-time : From 1700 .hrs. to 2000 hrs. 3 hours
 

5. Normal Night Shift 
 From 2000 hrs. to 0400 hrs. 8 hours
 

6. Morning Over-time From 0400 hrs. to 0730 hrs. 
3 1/2 hours
 

Day Shift 10 1/2 hours
 
Night Shift 11 1/2 hours
 

Due to labour customs and practices and lack of labour discipline

actual hours worked pr shift appears to be 6. Reduced working hours
 
are due to late starLS, early quitting time and lengthy rest and lunch
 
periods.
 

The large use of r--nual labour and multitude of stevedore companies
employed (reported to number over 40) present an organizational problem . 
where control over the individual labour is difficult. 

This is but one aspect of low port cargo handling rates on an hourly
 
basis.
 

(4) Utilization
 

The impact of unitized loading is already being felt by the port.
 
Containers, as one 
form of unit load, is an example,
 

Although the principle of consolidating small packages of cargo into 
S larger units is not new, the application of unitization to marine transpor

tation has lagged in ports and trade 
routes employing inexpensive labour.
 
However, with the steady increase in operating costs of ships, it has
 
become increasingl evident 
that savings in port time resulting from 
faster handling of unitized cargo can more than offset the cubic vessel 
"loss" as. well as the costs of containers, pallets or similar means of 
unitization.
 

Although the maximum benefits of unitization of cargo result from
door-to-door shipment, substantial saviugs 
can result from pier-to-pier
 
movements. Therefore, even in areas with abundant labour supply port
operations have been increasingly,mechanized to allow shorter berthing
 
time for ships.
 

" Pallets are an intermediate step in the unitization of cargoes 
that 
lead to the use of containers. It is observed that the Port of Chittagong
 

1 11-8 

4 



is experiencing problems associated with palletization. The port needs

pallets for those shipments arriving as break bulk general cargo. 
 Also

handling equipment for pallets is in short supply.
 

Although a considerable amount of cargo is arriving at 
the Port
unitized there is a large potential for more unitization on port supplied

pallets. 
Cargo handling without palletizing is causing considerable
 
manhandling, resulting in lost time, breakage'and shortage of storage

capacity due to low stacking height.
 

(5) Equipment
 

Based on the port's statistical records the cargo handling system in
the port should be studied to 
determine the optimum requirements for
 
cargo handling equipment, its maintenance and repair. From a design
viewpoint, the port is beginning to suffer operational problems caused
by the recent rapid changes in ship cargo handling requirements. These
 
new requirements for open space container handling and storage with ade
quate room for maneuvering large trucks and handling equipment when
resolved by the multi-purpose 
berth will rapidly make obsolete the need
for many present permanent godowns and transit shed buildings. The port

is faced during this transitional period with the difficulty of having

to handle combination vessels with a mix of traditional break bulk general
 
cargo and containers.
 

Port cargo handling equipment suffers deficiencies in maintenance

and repair. These deficiencies are largely caused by inadequate repair
facilities and a shortage of competent mechanics and other craftsmen.
 
This problem is further aggravated by the lack of a systematic and procedural method for disposal and replacement of worn-out, unproductive

machines. The procurement of spare parts for the equipment in many cases
has been made difficult because of its foreign origin and, in some cases,
because the model has been discontinued. Continued maintenance and repair

to these uneconomic machines places an undue strain on 

;
 
the limited repair


facilities.
 

Present cargo handling is further limited by inadequate supply of
other mechanical equipment. The port, however, does provide hand trucks
 
to stevedoers (reported to be at no cost to 
the stevedoers). The hand
trucks are made locally at a cost of approximately $ 70 each. Although

crude in structure, they perform at a higher rate of productivity than
head loads as is customary in other Bangladesh ports. This is the only

port where hand trucks are used.
 

The spare parto situation is aggravated by the acquisition of new
 
equipment by grant, J,;)an, barter or *aid to 
replace present equipment
that would be serviceable if it had been properly maintained and repaired

and spare parts were,-readily available. For example:there are 12 fork
 
trucks in the Chalna Port, acquired by barter from Bulgaria. They are

approximately 2 years old, and show no 
sign of wear except the drive tyres

are worn out (an usual occurrence indicating improper usage.) 
 *The tyres
are nut standard and must be acquired from Bulgaria; to date the port has
not been able to acquire replacements. 
Now this expensive equipment is
 
useless.
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(6) Containers 

It can be expected that the rise in container movements will, over
 
a period of time, tend to make 
some of the existing facilities obsolete
 
or redundant. 
The ability of the port, through the early development of
 
container berths to increase capacity, raises the important question of
 
capital investment in planned port.facilities improvements i.e. Chittagong

berths 14-15, 16-17 that may not be required. This question and related
 
present trends in cargo handling and ship design should be carefully and
 
thoroughly reviewed before reconstruction of these berths is fully 
committed. 

Present container yard storage space is limited and causing some
 
problems in providing adequate area for manoeuvring the large fork trucks.
 
It is also causing container stacking to be carried out in continuous
 
lines with the units placed in rows with a front to back position. As
 
a result, a container in the middle of the row can not be readily removed
 
without employing an extra mobile crane. 
More efficient positioning would
 
have the container stored side wise thus providing the fork truck with
 
entrance to the container side fork truck lifting pockets. Containers
 
should, when being loaded or unloaded, be moved to a separate area away
 
from the access-lanes and storage areas.
 

Progress is being made, at'this time, in providing additional paved
 
open area.
 

It is noted that some 600 containers are reported to have been in
 
storage over 6 months. This matter should be investigated and the reasons
 
determined with action taken to have these uxJits removed by the owners 
from the port. They are now taking up-much needed space.
 

Review of the container handling and storage system indicates that
 
the present system of storage handling loading/unloading and locator
 
file card system are adequate for the present volumes. The locator card
 
file system is similar to that used in small Western Europe ports. It
 
is maintained in good order and should prove adequate at present volumes.
 
As container volumes increase the complexities of handling sorting and
 
updating the present system will prove inoperable. Training for future
 
container control computer usage should begin now.
 

(7) Customs
 

Customs clearance procedures are overly,long with deficiencies in
 
manning and the need to review present procedures for the purpose of more
 
efficient and quicker customs clearance.
 

(8) Costs 

unitsThe loss of equipment availability due to lack ,fspare parts or
 
"nits carried as inventory that should be scrapped represents a large

loss on return of equipment investment and contributes to the low rate 
of cargo handling productivity. The latter is reflected in the present
conference liner services applying a 7.2% surcharge, down from 10%, on 
freight rates for a vessels serving Chittagong and Chalna Port. In 
addition to the surcharge there is the vessel delay cost of demurrage, 
a payment due 
to the vessel on the expiring of normal loading/unLoading
 
free time. A most modest estimate of this cost is as follows
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Demurrage charge 

Average demurrage delay per vessel 

Average daily number of ships on demurrage 

Average demurrage per day 

Number of days per year 

Annual charge (Paid in foreign currency) 

7 days 

15 

$5,000 

365 

$19 million 

This is a loss recovered by the shipowner and is passed on by 
port to the consIgnee and then to the cost to the consumers. 

the 

(9) Lighterage 

Berths for vessels drawing more than 7.92m (draft) require excessive 
lighterage and double handling. 

S.In addition to the vessels of Bangladesh Shipping Corporation en
gaged in lighterage, the local lighterage fleet consists of tankers each 
of approximately 1,000 tons capacity and coasters each of the capacity 
of 300 to 1,000 tons owned by the Public and Private Sectors are used. 
Besides these, country craft each of 20 to 80 tons capacity in the private sector and steel barges each of 300 to 500 tons capacity in the 
Public and Private Sectors are available to carry out lighterage work.•The Cargo from such Lighters intended to be discharged at the Chittagong
Port is handled at a vacant Jetty or in between the two vessels alongside
the jetties. Cargo discharged into lighters at Outer Anchorage may also 
be directly transported to Inland river Ports. 

. . 

Lightering of cargos is an intermediate step between the ship and the
jetty. It lacks much of the adaptability of alongside berthing for the 
introduction of unitized mechanized handling. As the ports expansion
plans progress, container cargos increase, general cargo break bulk handl
ing productivity increases and channel and berth depths are maintained, 
lighterage will be reduced and in time eliminated except for foodgrains. 

11.2.3 Port infrastructure' 

(1) Berths 

The major elements of the port consists of 17 vessel berthing
jetties, 9 transit sheds, 15 godowns open storage areas, rail serving
all jetties, and open storage. At present 2 multipurpose berths primari
ly to be used for containers are under construction, with the completion
expected in 1986. A berth improvement project is in progress and is viewed 
by the port as a requirement for additional throughput capacity to be 
utilized until the new multi-purpose berth construction is completed.
Work on Berth 15 and 16 has already commenced. It is the opinion of the 
Consultants that work already in hand should be completed in order to make 
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the berths operatable. However, further additional work should be
 
halted. There will be no need for additional berths, sheds or godowns

if'present facilities were utilized at their design potential and the
 
multi-purpose berths are completed.
 

Berth number 14 utilizing a pontoon jetty for handling bagged
 
cement should be lengthened to provide space for 5 ship hatches to
 
operate at the same time. At present berth length, only 4 hatches can
 
operate, requiring-extended vessel delays for the unloading of 
I hatch.
 
In addition this cement handling berth would be more productive if
 
equipped with a conveyor from pontoon to the roadway.
 

(2) Cargo handling equipment
 

a) Mobile equipment
 

The port provides an impressive list of cargohandling equipment
 
being available. However, much of this 
equipment is inoperatable.
 
For example a recent port publication listed 40 fork trucks. On
 
inspection of the maintenance repair shop facilities over 50 fork
 
trucks were in a state of disrepair or should be scrapped. Only
 
12 fork trucks were available to serve 17 vesslls. Allowing a
 
minimum of 4 fork trucks to each berth for adequate service the
 
number of operational units available on a daily basis should be at
 
least 68.
 

Due to the inadequate supply of handling equipment there is a 
high demand for that which is available. Because the private
 
sector has a high degree of flexibility in their operations and
 
can pay the price for priority, they have first opportunity le'v
ing the Government owned Bangladesh Shipping Corporation at a
 
disadvantage with consequent further delays 
to their vessels.
 

b) Cranes
 

There are 39 portal luffing electric cranes of 3 tonne capacity 
an electric gantry crane of 25 tonne capacity, and a 112 tonne 
floating crane. 

In addition there are 27 road profile cranes of 6 tonne to 30 tonne
 
capacity.
 

(3) Transit sheds and godowns
 

There are 16 transit sheds varying from 3840 sq'metres to 10,208
 
sq.metres with a storage capacity of 50,085 tonnes.
 

The 14 godowns vary from the small godown C at 779 sq.metres to the 
large godown G at 9410 sq.metres. The storage capacity is 22,775 tonnes. 
The theoretical capacity works out at 2.32 sq.metres to the tonne and.
 
with cargo at 50 cu-ft to the tonne this represents a stack 2.0 metres
 
high. As described previously the capacity can be doubled by mechanical
 
handling.
 

In addition there are passenger baggage sheds, tea export sheds, a 
hazardous godown and an automobile shed.
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(4) Moorings and anchorages 

a) River moorings
 

There are 9 river moorings, two with 7.62 in draft for dry

cargb over tile side work. Three moorings with 9.14 in draft
 
have pontoon and shore connection, in similar berthivs for ,,
crude oil. A 6.4 in draft mooring is for repairs and berth lay
off. No. 10 mooring is specially for dry bulk cargo and Lash
 
ships.
 

b) Anchorages 

There are three anchorages. 'A' is for vessels over 9.14M in 
draft. 'B' is for vessels entering tile port within 24 hours 
and 'C' is for lightering and other vessels not scheduled to enter
 
the Port within 24 hours. 

(5) Lighter jetties
 

There are 4 lighter jetties of pontoon and shore connections for

lighters and coasters and 4 jetties in concrete. The pontoons will 
accept vessels up to 76 m in.length. The concrete jetties, except
jetty "L". No. 1 have small faces (40  42 m) for vessels up to
 
76 m.
 

(6) Dredging
 

There are three Bars, one at the mouth of the Karnafuli river calledthe Outer Bar and the second the Inner Bar at 2.26 kms from the Outer Bar
 
and the third is the Gupta Bar at 8.57 kms from the Outer Bar. 
The datum
 
depth of the Outer Bar is maintained at 8.23 metre from the Indian Spring
Low Water Level. The depth on the inner Bar and Gupta Bar are 6 .71 m and 
6.24 m respectively from the Indian Spring Low Water Level.
 

The port now has two dredging vessels that can not cope with the
 
present problem of berth space siltation and outer bar channel blockage.

The TFYP~calls for acquiring a new suction hopper dredge, described as
 
being more suitable for the port's purpose.
 

At this time there are few trained dredging personnel at the port -

As a result the present equipment can not be operated properly or on a
 
full time basis. Any new dredge equipment must involve lengthy training

in its operation. It should operate on 2 shifts during the seasonal
 
dredging period.. In addition dredging personnel will not stay if pay

scales and other benefits are set to low.
 

(7) Water craft
 

In addition to the land facilities, the port owns 43 vessels and .other water craft for supplying fresh water to vessels at anchor, mooring
launches, pilot boats, its own channel bouy tenders, tug boats, and 
dredges.
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* , 11.3.1 Port traffic 

During 1978/79 Chalna Port handled 1,703 million tonnes of cargo
 
in 477 vessels with an average turnround of 6.92 days. This traffic
 

IL increased slightly to 1.776 million tonnes in 1983/84.
 

Table 11;3.1 shows tile import cargo handled at Chlalna and Table
 

11.3.2 the export cargo. Table 11.3.3 shows the traffic summary with
 
S Table 11.3.4 giving the size of ships.
 

Tile ships size a disturbing trend. From 1978/79 to 1980/81 60%
 
S of tile ships working Chalna Port were in tile 5000 10000.gross tonnage.
 

In 1982/83 and 1983/84 75% of the ships were in tile 3000 to 8000 gross
 
S tonnage range. Though in 1983 84 the number of ships exceeding 8000
 

gross tonnes was marginally larger than 1982/83.
 

.... As an extension of the Chalna Port the Authority also operates
 
[ the Roosevelt Jetty in Khulna City. Approximately 50% of tie goods
 
! transferred from ships at Chalna Port and anchorage are moved by barge
 
Lto Khulna for,inland transport by rail and road. In 1982/83 this on

ward traffic approximated to rail 18% and road 31%. The remaining
 
51% was distributed to other inland areas by water transport.
 

11.3.2 Port performance
 

(1) General
 

... .. '" Tile present port consists of 5 berths for sea-going vessels, a
 
wld,, -argo landing apron with two godowns completed, two warehouses
 
ndiari-nlg compl etion and a number of wharf rail mounted cargo'handling
 

cranes.- Cargo handling equipment, other than cranes 'is limited and
indirpi.A eutcro isprmaril
hnldbhedoa
 
with low productivity. In addition transfer of goods between seago
ing vessels, river barge's and coastal vessels also takes place at 15
 
anchorages adjacent to the port.
 

SLand access to the port is by a 40 km road from the port to a
 

ferry boat station on
o thete Pussur. Tile ferry landing on the west sideAsanexenio hanaPot heAuhoit1asooprae 
S of the road is in tile midst of congested Khulna road traffic and
 
i: while suitable for limited freight movements and workers access it
 

ii:is not seen as a long term solution to tile full development o h
 
rport
 

(2) Port access
 

D 9hThe ne
Harris report contained four schemes for t rai/road con
i 7nectineto tihe Prt, scheme 4 being recommended. It shows a direct
 

connection from the port of Chalna to the Khulna rail and road net
work. The proposed crossingis from a point on te West bank just
 
south of K n g Chasa Fon A joint hihway and
the East bank. tal
 

S3adabridge was proposed, which was considered to be less expensive
 

sthan separate bridges. l
two 




Table 11.3.1 Import Cargo Handled at Cilalna 

No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Commodity,~~~9 

Foodgrain 

Coal. 

Cement. 

Fertilizer. 

ood Pulp-

Machinery. 

Salt. 

1975/76 

545464 

77920 

110442 

116740 

1871. 

-

1I(Fi 
1976/77 

225160 

-

115013 

15930 

407 

6610 

7 /7 

584(082 

28011 

2 0657 

161817 

5276 

1611 

47461 

1978/79j19 8 7 

170992 

45i))6 

")2045 

22257-; 

55i9 

3554 

1702 

1979/ 1 /1983/84197I ,1/ 2 

-)"'7822 40446X 4)919 

IX479 - 2412, 

29)719 204228 0 1o4 

2711 1f4362 157353 

3477 410.4 1'8 

31.85. 2489 1433 

- 15842 

ure in tonnes) 
21977'7 

1 8 /8 9 3 8 

i,934l9 605568 

20178 -

226341 276537 

120735 131700 

15607 1910 

3141 1217 

10011 
8. R/Seed. 6080 - 9607 
9. CoLtun 1928 - - -

10. 

11. 

12. 

Steel Pipes. 

S/Oil. 

R.Seed Oil. 

448 

4897 

-

I 
1384 

4450 

2776 

1130 

4262 

7089 

2507 

15091 

-

3874 

-

970 

319 

748 

970 

2820 

-

-

905 

13. C.. Sheet. 5165 2045 15315 16354 4409 3821 6127 - -
14. 

15. 

Pig Iron. 

Tobacco. 381 -

-

-

710: - - - 4927 

I'. Bitumen. 7415 12415 10509 10509 22371 12666 

- 11100 

17. Milk Powder 2141 1319 242 242 285 451 -
18. Palm Oil. - - - - - i - 4739 -
19. G. Cargo. 

Total:-

19197 

900089 

16504 

404013 

15329 

1122398 

15329 28553 

1026291 11470000 

26970 

885596 

34326 

920078 

33154 

1098535 

_ 

45571 

1086726 

Source: P.C.A. 
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Table 11.3.3 Import and ]E M-,rt'l'r-aI Handcdfic 


(Fi gi rk in I 'ani 5) 

Year Iepr U Export TotaL 

1975/71 900,(89 o2o,8lo 1,526,905 

1976/77 0 ,0i 680,916 1,081,949 

L977/78 1, 122, 308 054 ,30,3 1.,776,701 

L978/79 1,02 ,291 670,80}9 1,703,100 

1979/5{} I,47 ,()U{} 675, }66 2, 145,666 

1986/8! 885,59h 73! , 4)} L,627,036 

1981/82) 920,078 707,993 1,628,071 

1982/83 ),098,535 802,527 1,901,062 

1983/84 1,086,720 1 }89,4 1,776,192 

Source : 1'CA 

Table 11.2.5 Operating Ratio 
(Figure in T'ka) 

Year Revene Operating 
IoeExpend iLrea t io 

1975/70 21,629,995.55 14,558,000.00 

1.976/77 17,678,337.18 14,028,955.00 1.24 

1977/78 30,{00.i,734 . 17 24,94,317.29 1.20 

1978/79 37,693,73{}.77 28,951,137.45 1.30 

1979/80 3,7,939,539.27 32,046,999.85 1.49 
1980/81 59,712,371.15 343,588,690.22 1.37 

1981/82 79,928,57.15 50,451,333.08 1.58 

1982/83 100,25L,881.65 63,093,141.60) 1.59 
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Table 11.3.4 


Gross 
tonnage II 1978/79 

0-999 10 


1000-1999 1 


2000-2999 17 


3000-3999 *27 


40006-4999 32 


5000-5999 43 


6000-6999 72 


7000-7999 45 


8000-8999 57 

9000-9999 79 


10000-10999 29 

11000-11999 15 

12000-12999 8 

13000-Over 27 

Total: 475 

A Source: PCA 

Size and Number of Dry Cargo Vessels
 

Loading and Discharging at Chalna Port 

1979/80 ' 1980/81 1981/82 1982/83 1983/84 

17 3 4 13 10 

19 13 8 23 15 

17 19 26 40 33z

56 36 29 100 95 

41 41 28 60 53 

56 30 31 92 90 

89 63 77 58 45 

36 37 51 28 34 

44 41 45 7 10 
81 84 86 7 9 

29 26 34 2 4
 

11 1 7 2 11
 

14 22 27 2 6 

'26 14 17 19 12
 

536 430 470 453 427
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In April 1985 it W%os anin jnj that inw stud,, would be inihrtaken on the feasi.bi Lit v of con.struct lng a rail and road bridge fromNhuIna to Chalna. Such C ir ecta C01nc1CLiOn woUld elrlmint tLe pLiesent 	double haniii: and f:ic ilit It th, 	 potont il .ti ,rowL,l f cof- i:a i.r 
movement inllbud bY ati I or 1- d. 

(3) 	 Carg liind Iinc
 

The Chalna Port bKc thin -1c 
 Ilitie al'e, it prseiit , isolatedfrom 	 a rail 	 or roaL, liLtrfact , . a rosult Lth pr1t o11V 	 sUeVt'S IS* (1V0 I1 Io1niC iv' r L' Lt I1 LT pk)init rom i I o i i '1a t U1r
 
VLessel. Ill 
 oaCL ice, tiIt' b(r hLlOJerit jolts rep'c.-,t a otaINc handli gof- goodt; that i:must he :1 loI d TOlil ship to port t.o, aif. ifty pi cent of the import t:ci'ht is liii ialld l ill Khtil i l ilti tLransferred 
to -a i I ol trt k. 

L'.xtracrs Irolu te Po0 t 'I'ds ShLWs IOW ljliOdictivitv which is
 
shown ill TAd I t 
 1. t.. 

"abi,' II I ronie LiumlldIo rPC;Hoc:I 

II t hNat - - cI II 1o1eei 	 Ipi I Nuniliber of hooks Tes
ITnorte Na s 	 WH De i arll i 11.'i [l Nigh t hourlion-;rp 

I WORLD AGRONAUT il iL (iuill-) 2)1. 1 1 1 5.02 ARON IA IWitle (E-,lk) 1079.125 '2 3 L.03 CANOPY Wat (Bulk) 12.0)  2 15.3-4 	 )INOS Wlit, L (Bulk) 1.20.983 11.24 1'I IN I XI(NG RicC (Bulk) 202. 191 - 2 5.0B 	 BENGAL STAR R ill.) 383.863 1 1 9.67 	 SUN STAR T. S .I. (Bulk) 1035.55 4 3 7.
( Fertil izer)8 	 SI1LONE-I1ONGRSK 005.00 2 2 7 .69 	 D)ORY FoROS 1507.20 5 5 7.510 	 MOGESELAX BtoYAN C L (Bulk) 1016.25 4 3 7.311 	 MORAN BONG Cement (Bulk) 668.95 2 3 6.712 	 LStt BARGE General C'irgc 31.00 1 - Z4.1 

(7.5 	 hours) 

Source : PCA 

Low 	 Iproduct ivity is the resuit of manuaL cargo hand li ng by headloads and bagging cargo in the ships hold. As i! rL stllt tlc tons pergang 	 per hatch, with the exception of the ship 	 CANOPY, is ThouL
of that which would normlily be expected. 

i Lf 

Damage to the Roos,,veIt Jettx in KIilin has placed a heavy bUlrden on B (WTA port transfer poilts. Largely due 	 to the loss of thisfacility there is a backip of river vessels at tie BITA avila, I'evessel berths. lIhlis is calus iiig considerabie de-lay% in 	 vessel unloading, 	 giving rise to a shortigi of available biirgus for servicing
sea 	 going vessels at C(halna, ,/ith resulting sea ot 	

the 
vessels UmLl:ad

ing being delayed. 
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(4) Equipment 

Although the Port of Chalna provides a list of available cargo
handling equipment, for the most part they are either old and or fair
new but inol:erabie. Cargo handl ing of bagged goods is being done by 
head load. 

The use of Ai rk trucks and pall ets for the m1ovtmel10nt from jetty 
to transport or godown should doub[e the preseI't hand Iling rate. llm,
ever, the use, or mis-use and lack ot spare pxr ts and ma intenance 
based on present c irgo handling equipmenat, is such ',hat additional 
mechanical equipment and its cost mav he difficult to justify. 

It is therefore roeotnmiended that the Port supply hand trucks to 
the stevedore as is the practice in Clittagong Port. 

(5) Containers 

At present, empty containers are off-loaded at the Chalna Port 
for the n.tuffing of export jute. 40 foot containers are used for 
rolls of carpet backing and cannot he moved inland. The 20 foot 
units are filled with j .te bales and jute products. As there is no 
rail or road access to Chaina most ca rgos other than jute arrive at 
the port by barge after transfor from the rail and road connection 
at Kiulna. Jute and jute goods arrive at the :ort lirectly by water 
transport and account for 93 percent of the total expo rt c irgo of
 
64 thousand to"s in 1983/8-4.
 

The question of us lng inland rail or road traffic for containers 
of jute with off loading and transfer of the ccntainers in Khillta or 
other inland ports appears to he remote. At present jute arriving 
in Chalna is almost exclusively handled by inlan] wter vesselr. 
jute factories are located on the inland waters and use their own 
private handling fU 1i ities direct to water transport, so]dom being 
served by rail sidings. The construction of private facilities at 
jute factories to handle containers does not appear to be economical
ly justified.
 

11.3.3 Port infrastructure 

(1) Berths 

a. Chalna 

Berths 5 to 9 have been completed. Each is 182.9 metres 
long with 8.53 m of watec alongside. These berths have com
pletion of docking for two additional ocean going vessels
 
above existing piles would also assist, and should take 
preference to construction of more sheds at this time. 

The Roosevelt JettQ's modern structure was almost totally 
damaged by river bank erosion and is now largely restrLcted 
in its use. Prior to tie collapse of this facility it pro
vided approximately 490 metres of jetty length with an annual 
throughput capacity of 550,000 tonne and closed storage for 
12,000 tonnes.
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(2) Cargo handling equipment
 

a) 	 Mobile equipment 

A variety of small mobile equipment is held and is described 
below. 

No. 
 Type and comments
 

9 Small Trailers of approximately 1.8 meters long and .9 
meters wide with a 2 tons capacity. 

3 	 Tractors for pulling trailers. This equipment was pur
chased from Bulgarla in 1978 and has not been used. Re
corded tractor timt. in use since 1.978-150 hours, 126 
hours, 92 hours. 

2 	 Electric fork trucks purchased in 1979 from Bulgaria 
arrivid in port with broken batteries and have never been 
repaired or used. 

12 Fork trucks pu chased from Bulgaria. Nine are not in use 
dIeU to worn roar tvrtes. Tvres are not standard size and 
replacements ordered previous]Ny are not available. 

77 Dock cranes received second hand from Great Britain not
 
operational awaiting spare parts. 

b) 	Maintenance
 

Two 	small inadequate and poorly equipped repair shops are
 
located, one in Khulna and 
one in Chalna. Equipment for a
 
now repair facility has been in storage since 1982 awaiting
 
construction of a maintenance repair facility at Chalna Port.
 

(3) Transit sheds and godowns
 

Two transit sheds have been completed. Each has an area of 4905
 
sq metres and a capacity of 7500 tonnes.
 

One 
godown is nearly complete which has twice the capacity of a
 
transit shed.
 

There are two 3716 sq metre godowns at Khulna each with a 6000
 
tonne capacity.
 

(4) Moorings and Anchorages
 

a) 	Moorings
 

There are 12 swinging mooring buoys in the river with vary
ing 	water depths.
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b) 	 Anchorages 

Thre 	are 19 anchorages within 6.5 kms of the Port for over
the side working of dry cargo. 

Watet 	 depth.- vary and are between 13.7 in and 5.79 m. 

(5) Lighter jetties 

Observation of the preseat wharf operatioms at the port indicates 
a shortage of wharf area for handlin,g barges. Barges are occupying 
scarce ship berthing space. The sourth area of the 	 present wharf is 
unusable for barge h.chiMlng diiue to in-place concrote pilus. lowever,
the north end of the whalr f is adjacent to unimproved river bank. If 
a barge channel. is dredged for 6(0 Metres along the side the wharf ad
jacent to berth 9 additional barges eouid he hand led in this area. 
This could possily be accompl ished when the present berth areas are 
dredged. 

(6) Dredging 

A numb or of studies of siltation have been Made over the past

20 years. The most recent was completed in ,July 1984 by 1).R. P.
 
Farleigh, entitled "Port of Clialna Aut hortty-l'i;sur River Study,
 
Phase 11 Fimal Report". this skdy conclude' that there is a solu
tion to the si tat ion problem in the port area n, dredging of the
 
port reach and it leaves in question i'e prob Iem of the outer bar.
 
There are only ti, ) satisfactory schemes which can be implemented to
 
obtain and maintain the required imlrovemont in depths alongside the
 
new berths at Chalna , and the choice 
must be Made on the basis of 
thi cost of either rcuirilg annual maintenance dredging of some 0.4 
mi~lion yd or building constiuction works plus compeasatory capital 
dredging in the port reach. 

With regard to dredging it Thou Ld be "oted that:

i) 	 The annual llailt enance dredging requirement in the port 
reach is considred modest. 

ii) Dredging operations would be more efficient with a modern 
self-propel led trailer dredger. 

iii) 	 Dredging on the outer bar wuld onl y 1e acceptable provi
ded that the alignment of the navigable channel could be 
changed to take advantage of the best prevailing depths. 

Discussions with Chalna Port engineers revealed that they would 
prefer to have some other organization i.e (B IWTA) operated the new 
dredger, when acquired. They claimed no experience in dredging. 

(7) Water craft 

The Port of Chalna has 36 vessels for port activities, pilot 
launches, tugs, fire fighting tug, launches, mooring boats, work 
boats, buoy tender and water barges. 
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(8) Khuina Port
 

a) 	 Function
 

At present the Khulna Port, in addition to handling its ownflew of goods and those to and from other ports by water,rail, or road, is also the ra it and 	 roam fo:rwading stationfor 	dist -ibution of goods arriving by harge from Chi, lna Portwith the alIjiost complete destruction of the Roosevelt Jetty,
its remaining port handling facil ities are ixiw taxed beyondtheir iimit. nImmediiate additional freQi, t landing facilities either Qy tie, ("i na Port Authority or PI1"I'A are 	required, 
evenl [i" ofa ta Leiorary nature. 

If the Chalfia Plot ra il aid road loe t ion aro 	nIot rompleted
the 	port of Khtl lna will ca'ntinue to play a imj;ljor riole in haIndling ilport/expolrL rtj,oren rm ChaI Ua. With the ,cilI.pletionof 	 the road ClOIlI ctilll w iti a fo1-v crossiing the roil of
Challna will inc-eCa Se ani tie 	 i ml. rtLance of Khulna decli.nC. 

b) 	 The Roose'velt Jetty 

A cursiory !Is pecLi lIl Of the dilIlagud Jetty indicates thattime 50 percnL of the standingp stritetres could be salvlged,provided no ftlrlther deterioration takes plaLce. The renllainilg 	portions appar lilro ce;ar7in1g of li hh I e and COstl
plOt e rebul ding,. 

Water depths at formerthe berth gire reporfted to he ilpproximately 15 m idl icating the need for pile suilports heing,driven to about Ao i, a very costly underta1king. Any 	 suchattempt to replice or restore this ;trtlr tllo should only bedone after the river hank. e ro!;ion problem s resolved.
 

in tile a!)SelceC of reconstruction 
 of the Jetty, altternative
berthing facilities wil I be required to handle the present
and 	 foreseeable Chalna rail and road port traffic. 
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i1.4 Containerisation 

411.4.1 The development of containerisation
 

.. ... The seaorts of Bangladesh will~be effected by the technological 
t changes in world transportation, as were all world ports. From the 

mid-fifties to the mid-sixties new port construction wad designed to 
meet the requirements of standard general cargo vessels. By the latter
 
part of the sixtie&Sk'container vessels were, for the most part, 
conver
sions from general cargo vessels, retaining much of their standard car

! "go handling 'aquipment. They were generally referred to as 
combination
 
ships and used standard general cargo berths. 
 It was only when a com
pany expanded its Service into large numbers of containers that more
 
sophisticated vessels and handling equipment were employed. 
 With the
 
rapid and unforeseen spread of container use that occured after 1965,
 
even newly constructed or Veconstructed ports and ships became obsolete
 
on most routes.
 

In the past cities grew up around ports and in Bangladesh the
 
cities crowded the port area. This was acceptable as transport from
 
the port to the consummer or exporter was by hand labour. This en
croachment of cities on ports was advant'ageous at that time and con
tinued up until the early fifties. The advent of large highway trucks
 
necessitated easy access to highways and 
the introduction of larger
 
loads and containers. In the industrialized nations this created such
 
congestion in the port cities tiat by the sixties and 
seventies major
 
ports had to be relocated away from the city areas. This problem is
 
now manifest in Bangladesh.' Container technology is fostered by the
 
more developed countries often against the interests of less developed
 
countries where the infrastructure of transport is unable to cope.

The economics of size and increased need for vessel productivity is at
 
a cost less developed countries can ill afford.% 
In the case of
 
Bangladesh the entire transport infrastructure is unprepared and poor

ly equipped to handle the container. As a result present container
 
handling must be largely restricted to the confines of the port areas.
 

In the short term, the seaports must meet both the continuing car
go handling requirements of traditional general cargo vessels and the
 
quite different requirements for combination general cargo and contain
er carrying vessels. The future of Bangladesh seaports lies in accom
modating this mix of vessels with each type requiring different hand
ling methods. The role of 
the full container ship in Bangladesh is
 
expected"to be that of feeder vessels that can be accommodated in the
 
restricted harbours and port water depths. 
 Large full container ships
 
are not expected to appear at Bangladesh ports for sometime to come.
 

11.4.2 Containers in Bangladesh
 

Bangladesh is not in a position to expand 
into the full door-to
door concept of containerization. Present roads cannot handl> them.
 
Widths of roads are generally such that container truck movement would
 
be extremely hazardous in most areas. Rail has a better potential but 
requires interfaces with roads, and container handling equipment. In
land water depth restrictions limit the vessel size and carrying capa
cities, relegating full container vessels to the present size of coast
or vessels.
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Inland transport by waterways will also require costly container.
 .
 handling equipment and extens'ive inland water container port develop-,
ment. 
 As a concept the organization and systemized requirements of
operating a full container port are probably beyond present pdministraL
~tiV capacity. 
 The use of computers for tracking, selecting, loading
and unloading control of containers is of prime importance, to a successful operation. 
 It 'isexpected therefore that 'ontanerkhandlin

will be largely restricted to the two seaports over 
the TFYR. During
this period experience will be gained and further development to the
 
inland port transport system can be considered in the FFYP,. However,
is is expected 
that limited container handling facility at Narayanganj

will be developed.
 

The arrival of containers in Bangladesii has been developing slowly
since 1977 when one vessel carried six containers to 'Chittagong. By
1982, 152 ships handled over 8,000 containers.-A Their impact in Chalna
is in its early stage. The estimated number handled in 1984 was 
6,000

units. However,:the potential for exports 'in containers is large and
is being encouraged by receiviig countries. 
The total potential for
both ports'is estimated at between 69,r00 TEUs and 114,000 TEUs per
year. 
The Chalna port in the export of j'ute alone has a present annugl
potential movement of containers of.between 50,000 and 55,000 TEUs.
 

Both Chittagdfi 
 and Chalna ports are proceeding with construction
f'Lr container hafidling. Extensive lists have been prepared for the
purchase ofi cargo handling equipment during'the TFYP. In addition 
basic cost analysis estimates have been made on the transport system.
 

A set of Container system analysis guidelines is shown in Appendix
A.1I.1. 
In addition another set of guidelines is shown in Appendix
A.11.2 so 
that customs procedures do not limit the productivity of
 
container operations.
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11. 4.3 Numbers of containers
 

Tonnages of goods handled at the seaports in 1981/82 and off"goods
 
which might in future be expected to be handled in containers are
 
shown in Table 11.4.1 in 1,000 TEU units.
 

Table 11.4.1 'Container Flow (TEU, thousands) per Annums 
... . , Based on 1981/82 Data 

Item Chittagong Chalna Total 
Import-, Export Import Export Import Export
 

Sugar and Salt 8.9 1.1 10.0
 
Cotton goods 4.6 2 4.6
 
Chemicals 2.3 2.3
 
Tobacco 4.4 . 4.4
 
Paper 23,.6 0.1 0.1
 
Machinery _ _ 0.1 0.1
 
General cargo .23.6 
 1.2 24.8 
Jute goods 15.1 
 49.5 64.6 
Tea 2.4 2.4 
Fish etc.- 0.1 . I _I 0.1 
'Hides '_I _ I 0.7 I ' , j 0.7 
Newsprint . 0.22.5 0.2
 
Shrimp ___ 0.4 , __ , 0.4 
Total 43.8 18.7 2.5 49.9 46.3 68.4
 

Source: Port Authorities
 
Note: Consultants calculations
 

In deriving the above data it was assumed, unlike the ESCAP report,
 
that only 50% of the "General Cargo" would be containerisable, and the
 
average load per container was taken as 14 tonnes, this being the meas

ured load of a jute-filled container.
 

This analysis indicates an annual throughput of 69,000, as against
 
the ESCAP estimate of 114,000, both schedules being as for 1981/82.
 
Both largely depend on jute, which is unlikely to show much increase,
 
and it is noticeable that export demands ptedominate. It is also sig
nificant that there would be a surplus of import containers at Chittagong
 
a deficiency of containers for export, at Chalna. However, the actual.,
balance at Chittagong is entirely dependont on the use of containers
 
for general cargo imports; without this the movement would be in bal
ance.
 

Within the limits of foreseeable accuracy, the demand during the
 
next five years is unlikely to .exceed 6,000 TEUs per month, with a'
 
future maximum for space planning purposes of 9,000. Of the 6,000
 
movements, 4,000 per month should be expected to be imp6rted and ex
ported through Chalna, mostly for jute export. The remaining 2,000
 
through Chittagong will be more in balance.
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11.4.4 The internal movement of containers 

Some 75%, 65,000 TEU will be stuffed with jute for export and some20,000 TEUs may be inip'ted empty. The empty containers will be stuff
ed in the godowns at the sea ports. 

Some goods will arrive in containurs, particularly 'General Cargo'
at Chittagong, thethough number cannot be accurately forecast, and
should justify onward movement to 
 the Dhaka area by rail.. It thus fol
lows that cons iderab Ie p I ann ing to ansure miii imum wasted journeys and
minimum delay to Lth boxes will be ruqtre i rod, part ihcilarly as the hirecharge for each box is cousiderable. This wi I1 involve l).n-uinillg probeis, as individuil slhippiLng agunLs are respunsible for internal move
ments. 

Actual container flow is presently indeterm!"at., as it will bedOpndant oil outsiLie fict-ors, as well as Oil the mlllalla'ellellt of tile to
tal I 11Vm elt a i Ci inI ing ladesh . Howevwr , there ist a case for MOvement
Of Many boxes for stuffing with jute to IDhiaka, a. thoigh the majority 
are e-:petted to contintiE be hand led at linaiia . Under present move
ment pat torus 87, of jlte goes to Chalnia, and, of that, 85;/ was by inland boat and -,. by rail. Of 
 the I3;' shipped at Chittagong, 55Z went
 
by rail, 28/ by boat, and 177 by road.
 

11.4.5 The east-west and transit movement of containers 

It is postulated that an inland container terminal will be built,
in the Dhaka area, during the TFYP. Before the FFYP is formulated themovement pattern wlI have clarified, theto be and need for others 
can then be estimated with accuracy. Through the Narayanganj/Dhlaka
 
area 60, of the jute moves and Jute is tile major, almost tile only, 
 ex
port material suited for cntailne rsation. Of this 95/ is shipped bywater, mostly to ChOna, Lhe remainilug 5/ going on by rail to Chittagong
(BTS survey). The unknown factor at this stage is whether most of this
will Move to scsi ports in ilos as at present, or whether it will bestuffed iintheillhaka area resulting a decline of movementsin such in 
Chal 1na. 

It can be expected that loaded ctta iners for Nepal and for Blitanwill travel from Chittagong by raHil, crossing tie .lamuna on tie Metre 
gauge rail wagon ferry at 
Bahiaduraibad Ghat, which has tie capacity

(though physical obstructions must raised forbe cleatance). Return
ing containers are expected to be empty, and should be routed back
 
through the Dhaka area for stuffing there. 
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11.5 Operational Issues 

11.5.1 Comparison of Chittagong and Chaina Port Vessel Productivity 

The mix of cargoes hmndled at each port is not the same, and neither 
is the design layout of the facil ities. Thus, an equal comparison of cargo
handling productivity may hb biased. Ihevwor, tlhe Uso of hand trucks and 
limited use of fork trucks in Ch i tag )Or Lt seems to result in a higher

level of productivity as shown in tonne.; per hour handled. 

Cainmod i Ch i t tagong Chalna 
Tonne s / per / ur Tolln es / pe r/hou r 

General Cargo 4.9 4.1
 
Food Grains 16.9 10.6 (avg.) 
Fertiliser 
 8.24 7.5
 

Source : Port Authorities. 

In both ports tile tonnes of cargo handLed could be increased with a
 
modest investment in car so handling 0(UilpmenL.
 

11.5.2 Chalna Port cc~ita i nr operation.s; 

Should more containers b hind led at ChaIna Port, as expected, it will 
be essential achieve better and waterto a ship inland tranfer turnround 
from tile wharfs than is managed at present, 

Additional analyl>is is requi ired of potentia i' uture cottainer growth.
At this time much of the present vessel, berthing area .i.s being used for 
barge operations and the handl ing from ships of bagged food grain and 
fertilizer. If container movements ;1o1, I1d rapidly increase, spacethe 

these barges and ships now occupy 
 will be needed for conta'ner ships. 
This will require add it ional wharf const ruction for the hand1 i ng of 
bagged containers. tilis grain fertillZergoods or At time and vessel 
occupancy at the wharf is high due to bagging of bulk shipments in lhe 
ships holds. L'is type of operation can e10red cod if new bulk handling 
and automatic bagging facilities are ConsClictted. 

An example would be the bu.k handl ilg facil i ty ;at herhar Pasha 
Central Storage Depot in Khulna new nearing comlet tCian. However. new 
bulk handling facilities should b dosignud for ocean going vessels. 

It is understood tiat a detailed analysis is planned to be made on 
tile expansion and operation of the port by consultants. 
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APPENDIX TO CHAPTER 8 

A8.1 Issues for Management 

Section 8.1.6 introduced four issues for management to consider in
preparing a strategic plan.
 

A8.1.1 Operational control
 

The General Managers 
are directly responsible to the Director General for train operations, all aspects of these operations. 
 It is therefore required that all elements affecting rail traffic are under the

responsibility of the General Manager.
 

The method of achieving this control by the general manager was
given in Section 8.1.8 with a team approach through a Management Matrix.
 

This requires a managerial matrix organization whereby the Section
Chiefs are 
responsible to the General Manager for the performance of
that section, but are also responsible to their Director for,the
technical quality of their section. 
This system does not destroy the
normal vertical 
structure of a railway organization but it strengthens
the homogenity and resilience of the organization at the commercial

level, by emphasizing the horizontal linkage necessary to raise efficiency

at the local working level.
 

For this to function the General Manager must chair regular business
meetings to ensure that matters affecting train operations are made
known to all sections which affect operations.
 

The team or business meeting would comprise no more than six to
eight people and should comprise the General Manager; Chiefs of Engineering;
M & E; S & T; together with the Chiefs of Operatiorl and Commerce.
 

These meetings must be oriented to 
the resolution of matters affecting train operations and not dissolve into inter-discipline squabbles.
 

For example:
 

Rehabilitation and renewal work will be continuing at various
locations for many years, and it is necessary that this work isibuilt
into the control structure. It is a management objective to get this
work completed as quickly as 
possible with the minimum interference to
trains. It is necessary that the other Section Chiefs 
are aware of
the works in progress and coordinate maintenance activities with rehabili-.
tation work so that the minimum interference and wasted effort and
 
expense occurs.
 

This management system creates a team approach and gives direct
operational control to 
the General Manager.
 

The same management matrix can be exercised at
line management and at higher levels too, 
lower levels of
 

to ensure a full team approach

to railway operations.
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A8,1.2 Operational efficiency 

To achieve operational efficiency it is necessary to have accurate
 
statistics available to be used as a basis for decisions, and for line
 
managers to administer the operational control'of train operations.
 

(1) Statistics
 

The present system of management information services, and the
 
accounting practices used must be reviewed to determine the validity
 
of the data produced, as the preparation of this Study has shown
 
that the reliability of the data was suspect.
 

The deterioration observed is considered due to the failure to
 
maintain the computerised system that had existed prior to 1970,
 
plus a duwngrading in the effectiveness of the reporting methods and
 
the accuracy of the data given. This statistical base must be re
established. 

Other traditional matters such as cash flow, profits, betterment
 
and depreciation of assets should be reviewed. It is probable that
 
this is aii objective that cannot be obtained by the Railway Division
 
now and Consultancy Services will be required to establish methodology
 
and an original data base. However once esLablished the basic
 
formula can 	be re-used with new statistics whenever required.
 

Raw data is meaningful data for management to consider at the
 
General Manager's business meetings with the Section Chiefs where
 
performance 	can be monitored, as the results can be considered in
 
short term or over the longer term as the data is established.
 

Government has indicated that it is not an open "money tap" 
to
 
finance uneconomic methods. Deeper financial aspects need
 
examination, such as the actual value of railway plant and equipment,
 
the value of the loans receivedrand the efficiency obtained from the
 
loan. The examination should examine comparative costs between rail
 
and competing transport and use these to outline railway tariff
policies. 
 This can only be achieved by a statistical study.
 

The Railway Division needs a reliable data base and this must be
 
re-established to an accuracy existing in 1969.
 

(2) Staff
 

The operational staff must be organized into correct functional
 
roles such that no overlaps or gaps exist which can be exploited by
 
unscrupulous staff or angry patrons.
 

a) Operating Manager.
 

p; 	 Traditional train control and operations. This role covers train
 
operations, signalling and safe working, punctuality, train
 
preparation, accidents and incidents. The normal day-to-day
 
running of trains.
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b) Terminal Manager
 

Station operations whether these are passenger, freight, parcel- .* or trans-shipment functions. The Manager is responsible through

Station Masters for all station activities and hence customer
relations. Primarily the function of customer service describes

these activities. with functions for both passenger and freight

traffic. 
 A major function is to reduce terminal times. 
Transit
 
and transfer traffic would be included in this function at
 
Indian border crosoing points, inter-modal transfer points and
 
at the Jamuna crossings.
 

c) Train Crew Manager
 

Responsible for drivers, firemen, guards, inspectors-all person
nel who travel on and operate the train. 
 These functions are

traditionally held by the M & E Section for footplate staff and
 
Operations for guards and inspectors. This re-orientation
 
ensures no split responsibilities and all train operating staff
 
are directly responsible to the General Manager. 
This is a

major break with tradition but represents the current trend in

railway operational philosophy. It has an in-built advantage as
the senior train staff 
can 
be used directly to supervise the

performance of the younger and 
less experienced trainmen

directly in the operation of the 
trains without causing inter
departmental friction.
 

These three managers are required to 
run the trains to meet the
 
operational efficiency objective.
 

A8.1.3 
 Effective maintenance
 

There are two factors involved; adequate finance and adequate labour.
 

a) Finance
 

Maintenance is financed by revenue, but any "betterment" is a capital
fund account item. 
Too much maintenance is being carried out under "betterment" or capital

projects funded by loans. 
 This has established the principal of
"deferred maintenance" where minimal maintenance is carried out i.e.,
repairing failures only in 
track, and thdn carrying out a "betterment"
 
programme under a capital improvement programme. 
This policy was well
established in 
the United States in the 1960's and early 1970 s to

improve the annual financial statements. 
 The spate of serious accidents caused by 
track and vehicle defects showed up the consequence of

neglecting maintenance funding. 
Adequate funds must be provided for
 
tools, materials and small parts.
 

b) Labour
 

Labour is essential for maintenance and represents the largest item of
a maintenance budget. 
Howhver it must be equitably distributed between

the maintenance organizations and'the workload of the departments. 
 It
 
was observed in Reference 10 appendix-i that there is a serious im
balance between qualified mechanical engineers and civil engineers and
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in order to produce a I:1 ratio common on railway,s many qualified
mechanical engineers must be recruited. This situation continues 

Matln.mfnce must be performed by cmoi)etent skilled artisans and again 
the same re felen1Ce sows up to 277 shortage o f at I salls at Saidpur 
depot. Any arg-.t,L t Ised on1 a theor tical illallllillcallnoL achilve the 
oujective Whell thl' - -i a1 an cC e I s hier ta',t'of mallpo;we r in1 essential 

artisan skil is. 
' 


W1 ac1i eve ad Lat Ilheqia11lai 1lltenaihe Lhe COrroc t esoIrll1CeS m1tl1[ be Made 
to IiII5 1 trienL. t 

the wi Lhdrawal of spares and SLtO~k Irm011stores to keep sorv ices in 

aVa ilab e the , , Iea 1 Mhoniey 11s hle made avaiIlab IC for 

Operation land t raillud elnplogYees avail lCle to carry out the maintenance. 

c) Training 

Training is an essential requirement of management. Many skills are 
passed on or acquired by experience and in this matter older staLff or 
superannuated employees should run skill enhancement programmes to 
hand on their knowledge to small employee groups during working hours 
in an organized plrogramllle. May' rai lway tasks are colls idered to be 
labouring tasks only. This is no longer correct and wh4i1st imny tasks 
do not required skill they do require technique to ra ise productivity 
levels. These t'hniqiuies are as imiortant as kilis. 

A8.1.4 Effective marketing
 

The businessman no longer turns always to the railway system for
 
his transportation needs. Whilst the passenger traffic is growing, the
 
freight business is falling away.
 

The Bangladesh Railway has only one product to sell - transporta
tion and the Commercial Department must be specially organized to sell
 
this product. It is essential that the Department operates with the
 
General Mlanagers to seek out new business and to ensure that the
 
transportation ;ervice is attractive to the user.
 

The modern commercial department is a marketing team and it must 
be customer, i.e., shipper oriented. Fierce competition from roads and 
waterways dictates that close attention be given to the particular 
needs of a shipper or industry. 'rile shipper is only marginally 
interested with the operating procedures of the railway. The shipper 
is most concerned with reliability of service, transit time, the
 
frequency of loss, damage or pilferage (and the promptness in setting
 
claims) the willingness to render service (regardless of the shipper
 
or commodit) or size of the shipment), the availability of the special
 
services that a product may require, and the cost.
 

ft is the marketing function that is the main function of the 
commercial department, though they are also required to collect freight 
charges, prepare invoices, settle claims, and prepare quotations and
 
negotiate the contract. Marketing requirements must have the leading
 
voice in designing the product being sold and therefore the Operating
 
Department must respond positively to the requirements for schedules and
 
vehicle requirements. This co-ordination must be at General Manager level,
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The decline of railways in the USA and in BriLain in the 50's & 60's was due to the inflexibility of the Operating Dlpartments to meet the
challenges of new markets. This is happening on Bangladesh Railways.
A positive policy in granting greater responsibility, authority and in 
turn answerability needs to be invoked. 
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A8.2 Value of Freight Traffic 

A8. 2.1 Comparative value 

A comparative analysis of revenue per ton between the benchmark
 
year and current years is not possible due to inflationary effects and
 
varying tariff rates. Therefore to consider the value of the traffic
 
to the railway in one year in comparison with another year an artificial 
method has been used to obtain an approximation. Table A8.2.1 refers. 

This was done by comparing the ratio of the earnings percentages to
 
tonnage percentages for 1969/1970 with the same ratio for the 1982/83
 
earnings and tonnages. Then 1982/1983 racio was expressed as a plus
 
or minus percentage of the 1969/70 ratio. A similar process was used
 
for the 1983/84 results.
 

%= EarningsRatio Tonnage % 

The percentage change is considered to be an indication of the pre
sent value to the railway of the commodity related to the benchmark 
year. Whilst no exact judgement can be made it is suggested that
 
anything less than + 15 to + 20% is not making a real contribution to
 
growth and probably is earning less than costs.
 

A8.2.2 Comparative revenue per ton
 

An examination was made by relating the top 10 in the earnings
 
percentages to the comparative value ratios f~r 1983/84. This showed
 
that Fertilizer, Paddy, Rice, Sugar Cane has'ratios below unity indicat
ing that these items had low revenues pet ton ranking No. 18, 27, 23 & 30
 
respectively out of 30 commodities listed. Collectively these account for
 
23% of all freight earnings and 31% of the tonnage.
 

An additional examination was made of those commodities which
 
showed a negative change together with a ratio of less than unity. 
Fertilizer and rice showed again together with, Coal, Cotton-manufac
tured, Jute-manufactured, Military traffic, Molasses, Oil seeds, and 
Provisions. Military Traffic is ignored as it is not a matter of
 
railway control. This is shown in Table A8.2.2.
 

Coal: 
"- " " 


Cotton-Manufactured: 

Jute-Manufactured: 

Molasses: . 

4,A 


Below average increase in revenue per ton 
since 1969/70 & low value
 

Very low increase in revenue per ton
 
since 1.969/70
 

Inexplicable sudden drop in revenue per ton
 
since 1982/83
 

Drop in revenue per ton since 1982/83 and low 
revenue pe:. ton. 4, 
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Oil Seeds: Low incresW in revenue per tul since 1969/-/0 
and reduced income in 1983/84. 

Provisions: A 55K d op in revonue per ton since 1982/83. 

The' tariffs for these comm'dities ali less than he relaLiv, tariff in 
1969/10 and becisC these rep resell_ a maj or block of tonnage carried ac
cootnt for poor earnings perfol'nllt ce. Whilst these figtures do no involve 
the h,liu ge distalCe factor, they indicatt that some increased business can 
mean a ledtlcd' inIc0ole in Somle conmilodities and that income ius t he 
mon i to red 

Table A8.2.2 Chanl,,e in tinconte 

1Tolnes in 	 1OO's Earnings in Tk 000's. 

ito , 1969/7) 1982/8 1983/84 Change
1969/70
 . ..- .- .. 	 .Ton . [RenR,. k t/ -- Rev. Tk/ t 82/83 83/84ndge nag, na go 

CX l18 3,060. 22.7 49 8,437 172.2 40' 74,627 115.7 +658.6+409.7 

Cottono 204 68.0 433- - 1 19211.92.01 -+182.4 
( lnI. Ifti C-
Lured) . 

JIute 1 47 2,208: 47.0 22 7,406:336.6 18 3,8791215.5 +616.2 +358.5 
(Manln t. aTc-a 

Lured)
 

Moliasses 24 853 35.5 19: 5,013 263.81 36 7,41.5 206.0 +643.1 +480.3
 

Oil seeds: 18 734140.8 4 981 245.3. 4 924 231.0 	+501.2 +466.2
 

'rovi- 56 4,43 79.] 1 482 482.0 2 435 217.5 +509.3 +175. 
sions I 

Average 	 4878 163,831 
33.58 2998 760,023 253.5 2939 706,596 240.4 754.9 615.9
 

Source : 	Bangladesh Railways
 
Consultants Calculations.
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Table A8.2,1
• : " 

Comparative~~Traffic. 
Value of 

- Freig.ht,- • 

' .*Commodity from 1984 
year Book 

1969/70 
ratio (A) 

1982/83 
ratio (B) 

1983/84 
ratlo (C) 

Change 
B-A 

Change 
C-A 

1eet .4 p1.53 1.27 +82% +51% 
2 Coal 0.66 0.65 0.49 +3% -26% 
3 Cotton Raw 1.42 - 2.00 - +41% 
4 Cotton Manufactured 2.00 - 0.67 - -67% 

5 Firewood & Other fuel 0.76 0.40 1.06 47% +40% 

6 Fertilizer 1.15 1.05 0.97 -9% -161/ 

7 Fodder 0.70 - 0.86 - +23% 

9 Gram & Pulses 0.92' 0.86 1.14 -7% +24% 

10 Iron & Steel 1.32 1.07 1.16 -19% -12% 

11 Jute raw 1.45 1.38 1.46 -5% NIL 

12 Jute manufactured 1.41, , 1.31 0.90 -8% -36% 

13 Kerosine oil 1.25 1.29 1.05 +3% -16% 

15 Marble & stone 0.63 0.90 00.97 +43% +54% 

16 Military traffic 0.88 0.50 0.45 -43% -49% 

17 Molasses 1.04 1.02 0.86 -2% -17% 
18 oil,,fuel 0.80 1.09 0.83 +36% NIL 

19 Oil seeds 1.19 1.00 0.93 -16% -22% 

21 Provisions 2.38 2.00 0.86 -16% -64% 

22 Pet..o.l 1.95 0.86 1.15 -56% -41% 

23 Paddy ' 0.54 - 0.70 0.72 +30% +33% 

24 Rice 1.01 0.83 0.87 -18% -14% 
26 Salt 11.47 1.42 1.29 -3% -12% 
27 Sugar Cane 0.20 0.40 0.39 +100% +95% 

28 Sugar 0.92 1.20 1.24 +30% - +35% 
29 Tea - 1.81 1.60 1.30 -12% -28% 

30 Tobacco 1.71 1.86 1.86 +9% +9% 

31 Vegetable Oil 1.00 1.26 1.06 +26% +6% 

32 Wheat , 0.90 0.96 " 1.02 +7% +13% 

33 Wood 1.06 1.12 1.09 46% - +3% 

341 All other commodities 1.32, . 2.04 1.53 +55% +16% 

Source: Consultants Calculations 
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A8.3 Track Rehabilitation Works 

Figure A.8.3.1 is a schematic diagram of the CIDA review of track
work rehabilitation. 

Figure A., 3.2 represents the CIDA evaluation of future trackwork 
priorities. 

Before any new rail is ins talled, a ballast Programme should be 
undertaken and kept ahead of the rail laying, otherwise the new rail 
will be crippled. The Chhatack Bazaar ballast source of is inadequate 
to supply this projULc in Lile ,. zule . [rerore, 1t is proposed
that the ballast is obtained from neighbouring Indian sources where an 
adequate supply is available. 

(1) Priority . 

Bonapara to Kanchan (165.4 kms) 

The traffic densities are high for the west zone as shown below 
for 1983/84:
 

Bonarpara - Kaunia: .!.4.0 passenger 3.73 Freight
Kaunia - Parbatipur: 17.0 passenger 3.05 Freight 
Parbatipur - Kanchan: 17.0 passenger 2.64 freight 

a) Existing condition 

The existing track is 60 lb. rail on steel trough sleepers 
at N + 3 sleepers per rail length (N = No. of yards in a 
stanird rail length) with wood sleepers through station 
yards also at N + 3 density. The ballast is crushed rock 
with an average depth of 50-75 mm. 

The present alignment is very poor mainly due to inadequate 
ballast to resist lateral thrust. This is particularly 
true in sections where steel trough sleepers are used. 

There are 25 short span bridges which are to be upgraded 
under the CIDA project. There are 10 other short span
bridges in this section that were dropped from the project 
due to lack of funds which also require upgrading. In 
addition, there are two long span and 24 short span bridges 
between Parbatipur and Kanchan which have never been assessed 
as to the need for upgrading. 

b) Proposed rehabilitation 

It is proposed to rehabilitate this line using Canadian 75 
lb. "A" rail on steel trough sleepers at N + 5 density. The 
steel sleepers proposed to be used in this project can be 
rehabilitated under a British program. Track sections
 
through yards at Bonapara, Kaunia and Parbatipur, where 
S.I.I).A. (Swedish Aid Program) is proposing Installation of 
electric interlocking systems, would be laid on wood sleep
ers.
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It 	 is proposed to apgradL these 14 short and Lw long spanbridges would probably have to be reh,,hi i Latod aIv Canadian 
contractor. The short. span bridges could be elcted byBR bridge crews but Some of these . l;:ln wtnild ,,0h, ulit require
fabricati on in Canada. 

C) 	 Recommendat ion 

This line is an important link oi the Ch'tLagoLng ; to Nepalroute having the potential for conidera"bly 1inorcased freighttraffic. It 	 is also an important link for pas:s;enger traffic
between the east and west zones which are presently connected
by a ferry service across the 	Jamlllila River. 

(2) Priority 2
 

Kaunia to I.almanirhat (15.i kms ) 

The 	 highest traffic densitV in 1983/84 With 180 passenger and
and 1.87 freight. 

a) 	 Existing condition
 

The section 
 from1an~ia Juntion (ki 	 133.7) to Lalnanirhat
Junction (km 	 449.4) colsi-Ls of 60 1l). "K" rail of which a 
portion was roiled Li 191.8 and the 1:1al ce in 1931. Allsections show a wear weight loss of ahollt: 8/ and .4 kms oftracks are on 	 wood sleepers 20, of 	 whii ch are ulse rviceable.The 	 relain ing, 11.3 	 kmlls of Lracks ore 	on steel trough sleepersof 	 which 2)7 to 253 are unserviceabe due 	 to elomgated holos.All 	slvepr: are N + 2 or N + 3 density. Ballast is crushed
rock with an ave.iage deptli of 3 inches. 

There are four short span and one long span bridges on this 
line. 

b) 	 Proposed relhabi 1 Ltation
 

It 
 is proposed to rehabilitate this line with addi. tionalballast, new Canadian 75 lb. rail and rehabilitated steel
sleepers at N + 5 densit, fitted with Pandrol clips.Funding is required for purchase of ballast from India and
suipply of rail and fastenings, It is proposed that t:hesteel trough sleepers be rehabilitated and 	 fitLed with Pandrol
clips by Bangladesh Railways wit-h ass istance from the UK. 

These bridges all require ulgrading wid:h the atnal amount ofsteel replacement to be determined by detai led inl.spectionand 	 assessment to 	 be carried out at the early stages of the 
proposed program. 

c) 	 Recommendation
 

There is an unrecorded amount 
 of 	 freight traffic from Kauniathrough Lalmanirhat to the Indian border. This traffic is 
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increasing since BR is able to obtain bridge route freight
 
* traffic through the port of Chittagong destined for Nepal.
 
, • 	 Rehabilitation of the section is therefore necessary to
 

support this increasing freight traffic.
 

(3) 	Priority 3
 

These all connect into Indian Railways.
 

* 	 This project includes upgrading of 64.75 kms of tracks and rehabili
tation of 48 short span bridges in the following three sections
 

Kulnura - Shahbazpur - Indian Border
 
Lalmanirhat - Mogalhat - Indian Border
 
Kanchan - Biral - Indian Border
 

Present 	traffic is
 

Kulaura - Shahbazpur: 8 passenger
 
Lalmanirhat - Hogalhat: 2 passenger
 

" 	 Kanchan - Biral: 4 passenger 0.22 freight
 

a) 	Existing condition
 

The 	existing condition of these lines is poor and below
 

standard.
 

b) 	Proposed rehabilitation
 

It is proposed to upgrade these lines by increasing the depth
 
* 	 of ballas't as required. It is also proposed to relay the
 

track with reusable 60 lb. rail and steel sleepers released
 
by the rehabilitation of main line tracks. It will-be neces

sary to rehabilitate the bridges on all three line " The
 
extent of this rehabilitation-cannot be determJ-aedl1.,curately
 

* 	 until each bridge has been examined and assess d in the 
initial stages of the project. . 

c) 	Recommendation \
 

All of these rail lines are important arteries since they 
interconnect with India's railway system. The line from . 

Kulaura to Shahbazpur is the only interconnection 'in the East 
zone, while the lines from Lalmanirhat to Mogalhat and 

• 	 Kanchan to Biral are in the west zone. Upgrading of these
 
sections will ensure the potential for Indian bridge traffic
 
between west Bengal/Bihar and Assam/Tripura/Meghalaya.
 

(4) 	Priority 4 ' 

Sylhet to Chhtak Bazar (33.0 kms) 

Traffic density is not high with 10.00 passenger trains and 0.13
 

< 	 freight-. 
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(i) Existing condition
 

The track condition on this section is very poor. The rails
 
are 60 lb. "R" and "BS" rolled in 1910 and show average
 
wear weight loss from 9% to 10%. Sleepers are of oil
 
treated Garjan wood at N + 2 and N + 3 density with approximate
ly 40% unserviceable.
 

Ballast is only 1" to 2" in depth except for three miles
 
which have already been reballasted and new sleepers instal
led.
 

The bridges on this section 
are all being rehabilitated
 

under the CIDA 806 program.
 

(ii) Proposed rehabilitation
 

It is proposed that this track be rehabilitated with CIDA
 
funding for supply of 75 lb. "A" rails and fittings for the
 
whole 33 km length. Sleepers and ballast will be required

for 28.2 kms of the track. Steel sleepers, rehabilitated
 
with U.K. assistance, fitted with Pandrol clips could be
 
installed by Bangladesh Railways at N +'5 density. The
 
ballast for this project can be supplied from Chhatak Bazar.
 

(iii) Recommendation
 

This is an important part of the network, serving the only
 
source for boulders and ballast. Rehabilitation of this
 
section is essential to ensure dependable ballast supply
 
to BR track projects.
 

(5) Priority 5
 

Bonarpara - Santahar (83.4 kms)
 

Traffic density is 10passenger and 0.96 trains per day.
 

a) Existing condition
 

The track is 60 lb. rail and from km (Santahar) to km 335
 
shows 3% wear weight loss. From km 336 to km 365 (Bonarpara)

rail shows a wear weight loss of 6 to 8 percent. Sleeper

density is N + 3 and the sleepers generally are steel through

except through station yards where they are of treated wood,
 
Five to eight percent of steel sleepers are unserviceable
 
due to elongated holes while 35 
- 36% of wood sleepers are 
unserviceable. Ballast is stone and is only 30 mm to 
75 mm
 
thick.
 

There are 48 short span bridges on this section which will
 
require detailed assessment and rehabilitation during this 

project. A study prior to implementation will determine the
 
extent of bridge rehabilitation necessary.
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b) Proposed rehabilitation
 

It is proposed to rehabilitate this line if CIDA funding

is available for the supply of 75 lb. rails and fittings.
 
Rehabilitated steel sleepers with Pandrol clips could be used.
 
Ballast would have to be supplied from India if required
 
before 1995. After completion of ballasting on the East Zone,
 
ballast could probably be available from Chhtak Bazar.
 

c) Recommendation
 

This line & links the broad gauge line to Bonarpara where it
 
connects with the metre gauge lines to Kaunia and also to the
 
ferry service across the Jamuna river to the east zone of the
 
railway. 
This section is a priority projects of Bangladesh
 
Railway.
 

(6) Observations
 

There are five components to the proposed CIDA track rehabilita
tion programme. In rank order they are Bonarpara to Kanchan, Kaunia
 
to Lalmanirhat, three short connections 
to Indian border exchange

points, Sylhet to Chhatak Bazar and Bonarpara to Santahar. The last
 
two components are presented at this time 
as optional programmes as
 
it is not at all clear that the total programme could be completed
 
within the proposed main project period of ten years.
 

All sections are 
on the metre gauge and all but the Sylhet to
 
Chhatak Bazar and one 
short Indian border connection, are in the
 
west zone. All sections are in rank order of traffic density except
 
the three border connections and the Sylhet to Chhatak Bazar section.
 

The three Indian connections are proposed for reballasting
 
utilizing Indian sourced ballast, with low level upgrades comprising
 
recovered rather than rehabilitated steel sleepers and cascaded rather
 
than new rail.
 

Generally, the justification for all but the Sylhet to Chhatak
 
Bazar upgrades are strictly commercial. These are the long distance
 
trunk routes and each offers long and short term opportunities for
 
increased traffic between Nepal and Chittagong (perhaps from 80,000
 
tons per year to 500,000 tons per year) and for substantial bridge

traffic between the Indian provinces of West Bengal, Assam and Tripura,

(perhaps as much as 300,000 tons per year). Upgrading will allow
 
higher speeds (an estimated 20% increase) and higher levels of service
 
for both passengers and freight. Deteriorated and worn facilities
 
will be brought up to acceptable operating standards.
 

The justification for the section between Chhattak Bazar and
 
Sylhet is partly economic (there is only one prior section with a
 
higher line density, Bonarpara to Santahar), but mainly in the interests
 
of sector coherence. Sylhet to Chhak Bazar will be the remaining

important section not rehabilitated in the east zone once present pro
grammes are complete and in addition Chhtak Bazar is the source 
of all
 
east zone ballast. 
For this reason, we recommended its rehabilitation
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ahead of the Bonarpara to Santahar section which has a higher priority
 
on a line density basis.
 

The increase in speed possible by 
the works, particularly on the
longer sections offers the operational advantages in increased 
rolling
 
stock utilization.
 

The importance of the ballast supply is stressed, as 
the fundamen
tal track support system adequa e depth in 
track is necessary to
 

'• sustain the higher speeds and eft'iciences necessary to improve performance. 

:•
 

A8.4 Track Standards 

BG: Primarv Lines: 90 lbs "R or A" rails on N + 5 wooden orconcrete sleepers (N+6 curves) elasticon with fastenings and 
welded at site to 
form 3 rail panels. Joint Sleepers to be spaced

300mm centres. In 
the case of concrete sleepers continuous welding 
to be done, excepting on sharp curves of 30 and above.
 

On Secondary Lines, the sleeper density may be reduced to N + 3
and no welding need be done. 
On Tertiary Lines, second hand rails
 
may be used on N + 3 density new sleepers. 

MG; Primary Lines: 75 lbs "R or A" rails on N + 5 wooden 
or concrete sleepers (N+6 on 
curves) with elastic fastenings and
 
short welded rails 
to form 3 rail panels. Joint sleepers to be

spaced 250mm centres. 
 In the case of concrete sleepers continuous 
welding to be done excepting on sharp curves of 30 and above. 

On Secondary Lines: Sleeper density may be reduced to N + 3
and no welding need be done. On Tertiary• Lines, second hand rails 
on N + 3 density new sleepers may be used.
 

In place of "R or A" rail sections, equivalent UIC sections 
may also be adopted. It should be ensured that combination fish
plates should invariably be provided to match the rail sections on 
adjoining lengths. 

Source : RDPP 

Note : Reconditioned steel sleepers recommended in the West Zone.
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A8.5 Comparative Custs of Concrete and Sicu; Seepers 

(1) 	introduction
 

No study in Bauclidesl was undertaken on parmanent way activities,
and the data used in this examination is based on observations from 
other railway AdministraIons. 

(2) 	Concre te sleepers 

There ire approximately 8 sleepers to the tonne for metre gauge
& 6 for broILd g'augC. This maks each sleeper 125 kg and 167 kg, res
pectivl\. 

In Japan the standard pro-cast concrete sleeper costs US$45-50
 
for 1,067 gauge and in 'hailand US$40-45 for metro gauge without
 
fasteners. 
 [sin the latter figure for Bangladesh manufacture and
 
extrapol Itlug for broad gauge a 
 cost 	 of US$52-58 is obtained. 

JNR factors for sleeper renewals by hand a e 100 sleepers per

100 m per 2 hours by 13 men or 1 kilometre equals 260 manhours.
 

The estimated life of concrete sleeperi; in the FRG is 50 years
 
with n1o Scriap value.
 

(3) 	Steel sleepers
 

A steel sleeper weighs about 50 kg for metre gauge and 67 kg for
 
broad gauge. The estimated current price for a steel sleeper is
 
about US$580-600 per tonne.
 

This 	gives a cost of about $30 each in metre gauge and US$40 in
 
broad gauge.
 

JNR does not have any steel sleeper experience, but due to 
similar weight to a hardwood sleeper the hand re-sleepering factors
 
of JNR are used with 10% 
 added to allow for the differences with the
 
steel.
 

JNR 	 is 166 sleepers per 100 mmin 2 hours with 5 men or 1 kilo
metre equals 100 manhours plus 10% or 110 manhours.
 

The life of steel sleepers is 60 years in Germany with a scrap

value of 10% of cost at time of scrapping. 

(4) 	Ballast
 

The ballast requirement is 200 mm below bearing, see figure
 
A8.5.1.
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(5) 	Summary
 

Table A8.5.1 depicts the advantages of steel 
over 	concrete
 
sleepers:
 

Table A8.5.1
 

FacLor 
 Concrete Steel % adv.
 
1. 	Weight (Metre gauge) 125 	kg 50 kg 60%2. 	Cost (Metre gauge) 
 $40-45 $30 25%

3. Manpower per km (manhrs. 260 110 58%
4. 	 Life 50 60 20%
5. Ballast savings/m.width 	 34%0.209 0.137
6. 	 Scrap value Nil 10% -
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S .APPENDIX TO CHAPTER 9 

A9.1 1 Summary of Traffic Survey Results 1984/85 

(MAIN AND INTERDISTRICT 

t. Trucks & Bu ses 
A 

Avg. Trip Length 

Avg. Veh. weight - loaded 

Avg. Veh. weight - empty 

Estimated percentage of 

Empty truck 
,Avg. Load 

Avg. running speed 

* Avg. Travel speed 

Km 

Tons 


Tons 


% 


Tons 


km/hr. 

km/hr. 


* 

/. 


; 1 

K'" 

C. 


..
:! i: . iiE .
 

. 

Not included ferry break time
 

Passenger Trips
 

Avg. No. 


Buses 


Minibuses 


Car/Jeeps 


Average 


Traffic Vehicle Component.
 

of Passenger 


53.4 


25.7 


3.2 


Trucks 


Buses 


inibuses 

Cars/Jeeps 


Others 


Total 


ROADS) 

Trucks Buses 

170 148
 

11.7 10.7
 

5.0 4.5
 

30.0 

4.7 6.2
 

29.8 31.6 

28.0 23.5 

Avg. Passenger Trip Length Km
 

113.0
 

85.9
 

91.7 : 

90.0
 

44.3
 

22.7
 

10.4, 

12.7
 

9.9
 

100.0%
 

Freight-Movement
(A r t ri a l Ro ad ) 84/85 ------------------------- 2,460 million ton -km 

Passenger Movement 84/85 ----------------------,-15,460 million(Arcerial Road) pass-km
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------------ - -- - -

A9.2 Survey Form 

GOODS MOVEMENT SURVEY FIELD RECORD FORM 
SThe~I no { 

U- , F .- - --- -- IWAFFIC DIRECTION: FROP- T 

LOZATiON. - - A'--- - - - - TI- E .. - CORDER . . . 

-JOF tXL- LC ',-VE F M1.FW-

S -:-

• - - C 

I. A.' TgnAN$FcO, SILI)f 

PASSENGER MOVEMENT SURVEY FIELD RECORD FROM Sheet No 

ATETPAFFROAD ' I' [11PEC" VDN FTC ., 

LOCATIOtN TIE RECC -4[ -[-.-. 

C- D SJURVEY ( Pers n Irir 
r


OF Pii ![; qi ( kg2-,:. , ~A0 T;11;
 

EHiZE C-P 'T, ~ C -' - ~ F.y. 

LOTA, Tc1... NUWFFr;, (.r PASSEN75CFL 
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A9.3 Link No. and Road Condition (RHD Arterial Road Network) 
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FIG A9.3. I LINK NO. AND ROAD CONDITION MAP 
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Table A9.4.1 Details of the Estimated AADT in 1985 Dhaka - Comilla - Chittagong - Taknaf 

Link No. 

(Ref. Fig. A9.3.1) i-'Id 
of P-adi 

SUcLion (kin) 
_ hiiD. 

(kin) ~~a e 
'i- v,', 

~V l 
e ,.,r<lity 

.0tirAt(v ~ ~D' r t~ j L;-
A:.uzl 

v ~ u -
L.,.S.. 
' urvey A 

t d( 
T ~ v h 

a5) 
5), 

-'L 

6-36 bhakka/cihpui 14 1.04 42] 5 4384 4220 " 

36-52 KacihlpIr/ChaldhiIla 28 May/83 1817 1.04 1747 8.0 2040 

52-3 Chaidin,,/Comilla 52 Apr/83 1250 1.05 1190 >190 

> 
3 -31 

31-4 

3-43 

3-43 

31-71 

71-1 

41-42 

41-70 

1-1 

1-44 

44-40 

Coulilla/Feij 

Feni/Noakha1i 

Comiilla/Chandpur 

No kiIali/Chandipur 

Feni/Mirsh~rli 

Mirsharai/Chittaging 

Hazi rIla t/flathz a 

NazirIhat/Kbhazirchare 

Ch Ittagoyng/Ctcg. .T. 

Chittaonii/Keraiirhat 

Keranirhat/Bandarbn 

60 

48 

75 

85 

47 

60 

18 

68 

76 

53 

23 

Apr/84 

Apr/84 

t.ay/84 

Apr/84 

May/84 

Mar/84 

Mar/84 

Feb/84 

Jan/84 

Feb/84 

1634 

1095 

355 

184 

2445 

828 

828 

154 

2065 

215 

1.04 

1.05 

1.04 

1.05 

1.05 

1.04 

1.05 

1.05 

1.05 

1.04 

1.05 

1571 

1043 

341 

175 

2329 

4413 

789 

789 

432 

1024 

205 

-

8.0 

12.0 

12.0 

8.0 

4589 

1700-. 

1130 

370 

190 

2520 

4410 

850 

850 

480 

1150 

220 

co 

44-39 Keranirhat/Cx's 
Bazar 98 Feb/84 862 1.05 821 890 

39-30 

6-79 

Cox's Bazar/Teknaf 

Uhak./Naraya:gon 

80 

14 

Feb/84 

Mar/84 

372 

4556 

1.05 

1.05 

354 

4625 " 

380 

5000 



Table A9.4.2 Details of the Estimated AADT in 1985 Dhaka - Tangail - Jamalpur - Mymensingh 

DIIVA - TiANGAII. - JAMA1.1P'R - qytENS I!GII 

Link No.(Ref. Fig. A9 3.1) 
9. * 

6 - 37 

37 - 48 

>48 - 9 

37 - 10 

10 - 76 

i0 - 38 

38 - 8 

8 - 77 

38 - 9 

9 - 49 

9 - 75 

Name of Rload/d(i 

I.ad Sectjol 

Dhaka/.joydevpur 

Joydevpur/Valuka 

Vukijnjsg,4 VaI ka/Mymensinh 

Joydevpur/Tangail 

Tangai l/Bhuanpur 

Tangai l/Modhupur 

odh upur/Jamalpur 

-amilpur/Shurpur 

IUdilupur/My:.:is Iigh 

MVaensingh/Kishor,-nj 

Mymensiugh/Ne Lrokona 

LeolgLh 
(kll 

34 

47 
40510 
40 

61 

23 

51 

42 

II 

45 

62 

38 

-- 10H)1 survuy 

I'id V,,] 

Mar/82 456 

Jan/84 706 
Jan/84 262 

Jan/84 500 

Feb/84 239 

Feb/84 213 

Mar/84 251 

Mar/84 225 

Mar/84 70 

I1 

a Lu1;I-AjcbrL 

1.04 

1.12 

1.04 

1.07 
1.07 

1.07 

1.10 

1.10 

1.12 

1.12 

1.12 

S''a oea~ I iY-aar 'ADt 
Adjuia~u 

3357 

407 

781 

6O 
245 

467 

217 

194 

224 

201 

63 

A~u,1ISArmut, I 

-

8.0 

-

8.0 
8.0 

8.0 

8.0 

8.0 

8.0 

8.0 
8.0 

.S.u5 
Su195 

3491 

812 

im e198(5mh) 
19d5 

3366 

780 

260 

500 

230 

210 

240 

70 

6 

78 

50 

- 78 

- 50 

- 25 

Dhaka/mirpur 

Mirpur/Manikganj 

Manikganj]Aricha 

11 

55 

22 

Apr/84 

May/84 

5147 

1915 

DIIAKA - ARICttA 

1.12 

1.12 

1.08 

4596 

1710 

1233 

120 

8.0 

- 1332 

5150 

1850 
1230 



Table A9.4.3 	Details of the Estimated AADT in 1985 Comilla - Brahmanbaria - Sylhet
 
Dhaka - Narsingdi - Sarail
 

COMIL .A -BlIIL4-BARI A - SY.II'T 

DIIAKA - 4ARSI:'I)[ - SARA 1, 

Link No. I lame of Road/ Le.uigLh 1(116 Survey . I i'il it)' Ao, V I .T.S. E.....atud 
(Ref. Fig. A9.3.1) RoaJd Section (MiO6 t Voiia, : i C.11L I t995 ft V 

''~ ~~~ lc~lA !ie ~ AI~ 	 ~ 1981, Vb 

32 - 45 MainaMuti/Brahiranharia 64 Mar/83 607 1.08 562 6.0 630 

45 - 33 Brahianbaria/Sarail 10 Jan/82 316 1.07 295 6.0 350
 

33 - 46 Sarai/Maulavibazar 127 Feb/83 645 1.08 591 6.0 
 670
 

46 - 5 MaulavibazariSylhet 61 1.07 2242 - 2399 
 2240
 

5 - 34 Sylhet/Jaintapur 55 Jan/83 1127 1.07 1053 6.0 
 1180
 

5 - 43 Sylhet/Chatak 36 Jan!83 442 1.07 413 6.0 
 460
 

73 - 72 Saistaganj/Habiganj 13 Mar/83 414 1.08 383 6.0 430
 

36 - 47 Kachpur/Narsingdi 31 Mar/83 1040 1.08 963 
 6.0 1080
 

47 - 35 Narsingdi/Bhairab 40 May/83 402 1.03 390 
 6.0 440
 

35 - 33 Bhairab/Sarail 14 May/83 581 1.03 564 6.0 630
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* 	 A9.5 Road Distance for OD Analysis 

CDXs7TAflmE.) 
0- D MATRIX 

: ' 	 ' 4 4 

t 0 7 16*~T~r~1a 6 38 4 .f 4 53*J31 50 i I4 9 6? 4 53 5 
Z ,z3 4 5 5 5- 3 3] 1 ,!47 6CTG.HILLRAI- 24 w,- 3 0 4 4- 7 55 1 6 167 

NOAHAL 437020 	 3 33 32 29 4 5 44 I5C41/I 41 62 34 z7 5.iV7 FCHITTAGONG 76 1166 15 42 61 385 1444 1513-311351 500 ~?476 555 489 67 :?f 53159 
CTO.HILL TRACTS 2 241 ,-z 336 0 426 59 56 3 

SYLHE0 	 0 ) 5 40 5;4 417 61q9 ;853 65 B 77 2B 41 

30 46O 5,T u752 5 47 67 6 
COMLA 3 1108 26 95 219 278 21 185 3 35 3 1, 32 51 256 365 43h." - 3 5 a ~ ~ . C 

I-1 
4 

' 
IAKHALI7 

5f 3541 4054471 610l 5971 C541573 652 15861 77 5181 628 s 

HA A, 6 12,183 121 10 36 2%1 22814181161 

IZ '2SOE6 93 4 9 7 607 67FARIDPJC 	 5.223 231 1401 129 112C n1 126 '171 1751 3681111 220 288 

4AMALPUR 8 3362 32511,1 3419 4101 404 338 152823 8 47 
MYMENSINGH 1 97 365 352 414 32 40 31 5127 38 41 

-- 49 43 62 3 147 1 4 
TAt4GAIL 10t6
SY HE 	 359. .81 ,3 9 f 256 13171 2321 311 2544719 108 15 

BAIA1 254 13151 254 431071 417457 240 1349 
.... 	 4o1 5 1169

JESSORE 12j-----------
1 115 24 121" 20Z7 	 31- - - - 61] 93 2 249 439 148 2V2 359 

-H3I j , 3571311 500 209 283 420 

KUSHTIA 14 2156 346 55129( 


PAUAC4AI s349 5391282 391 256 

BOGRA. 16 
- - - - 190 137 108 105 

DIU~R V327 129.0 80 
-PABI4A aT*-

RAJSRAIII 19f I 	 1 

RANGPUR 20 

A -29 
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-----------------------------------------------------------------------------------

..... . ...... . ,i '.< f.. 

Sectoral Deflator
 
: ": " 'C o n s u mer. 

year Agriculture Construction Energy Industry Service Transport Price Index 
1973/74 27.2 20.5 28.1 27.1 26.2 20.9 28.3 
1974/75 

1975/76 

39.2 

74,9 
34.4 
62.3 

35.2 
42.8 

33.9 
41.4 

36.1 
56.1 

25.8 
32.6 

39.3
63.0 

1976/77 48.9 63.5 39.3 37.7 50.7 36.5 55.3 
1977/78 

1978/79 
1979/80 

1980/81 

1981/82 

1982/83 

47.2 

64.9 
75.1 

81.7 

84.9 

94.1 

56.3 

58.4 
61.4 

75.1 

92.8 

106.4 

39.8 

62.3 
69.5 

76.4 

83.6 

91.1 

38.3 

58.3 
60.7 

75.5 

81.4 

90.1 

48.1 

53.5 
66.5 

77.2 

85.6 

96.5 

37.4 

43.2 
43.2 

51.0 

78.9 

98.3 

51.8 

61.3 
66.9 

76.9 

83.1 

96.0 
1983/.84 .100.0 100.0 * 100.0 100.0 100.0 100.0 100.0

Source :,Bangladesh Energy Planning Project
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-- --------------------------------- ---- ------------------------------------------

APPENDIX TO CHAPTER 10 

A 10.1 IWT Freight Flows 

Table A 10.1.1 IWT freJight flows -food, 1982/83
 

No.---- ----------. .
 -- - -- - -- - --. .. .. - .. - ..(". .---------------COMMODITY----------------------- FOOD -------


Inter District INTRA DISTRICT
District No. 'i OTI I
 
*I OUT I 

TO] TON TON
 

Chittagong 1 318717 234 6673
 

CHT 2 - -


Comilla 3 6362 2389
 

Noakhali 4 389
 

Sylhet 5 788 2143 

Dhaka 6 2194 338297 125 

Faridpur 7 588 23359 

Jamalpur - _ 

Mymensingh 9 182 392
 

'angail 10
 

Barisal 11 19704 68672 9241
 

Jessore 12 - 1900 -


Khulna 13 124037 5713 380307
 

Kushtia 14
 

A 'PaLuakhali 15 4329 34039 575
 

Bogra 16
 

Dinajpur 17
 

Pabna 18 
 152
 

Rajshahi 19
 

Rangpur 20
 

Bangladesh 477290 477290 396921
 

Surce BIWTA 

A 36 



FOOD
 

rLI 

141 

I 

-: 

-

p.-

102 

( 

,/I, 

m 	 50,000 (Tons) 
100,000 

15m000 

*200000 

FIG AIO.I I IWT MAJOR INTERDISTRICT MOVEMENTS 
OF FOOD 1982/83 
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------------------------------------------------------------------------------------

Table AI0.1.2 IWT freight f:l,,ws - fertilizer, 1982/83 

...................................................................................
 

-O2,>.NDITY - FLRI i : 
Titer DI13trcr tTRA DISTRICT 

District No. ccU':' 
rON ION TON 

Chittagqng 1 65718 10625 

CHT 2 

Ccmilla 31 21723 7478 '989 

Noakhali 4 1946 

Sylhet 5 220 

Dhaka 6 110171 50127 62246 

Faridpur 7 7551 

Jamaipur 8 

Mymensingh 9 7380 

Tangail 10 

Barisal 11 48533 

:essore 12 

Kbiulna 13 17682 74947 37723 

Kushtia 14 

Patuakhali 15 5823 

Bogra 16 

Dinajpur 17 

Pabna 18 11289
 

Rajshahi 19
 

Rangpur 20 

Bangladesh 215294 215294 
 118583
 
.............-------------------------------------------------------------------------


Source : BIWTA 

A - 38
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FIG MIO.I 2 IWT MAJOR INTERDISTRICT MOVEMENTS OF 
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------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------

Table AI0.1.3 IlWT freight if - uto and Droducts, 1982/83 

....................................................................................
 

- JUT AND PRODUCTS 

Di~tr~.ct No. 
r[OdJ ..: TON 

Chi ttagong 1 305 38070
 

CIT 2
 

Conilla 3 11854 1805
 

Noakhali 4
 

Sylhet 5 313
 

Dhakz 207629 5064 1375
 

Faridpur 7 1141 350 

Jamalpur 9 

Mymensingh 9 2490 408 

Tangail 10 

Barisal 11 713 1 

Jetisore 12 

Kulna 13 6314 188506 216941 

.Kushtia 14 

Patuakhali 15 

Bogra 16 

Dina3pur 17
 

Pabna 18 3418 250 

Pa3shahi 19
 

Rangpur 20 903
 

Bangladesh 23-4167 234767 218316 

Source : BIWTA
 

A - 40
 

http:Di~tr~.ct
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Table A10.1.4 IWT 

District . -_0. CUT 
TON 

Chittagong 1 328488 


CHT -

Cornlla 3 2645 


Noakhali 4 -

Sylhet 5 30373 


Dhaa 6 3433 

Far.iipur 7 

jamalrDur 8 -

Mymensingh 9 -

Tangail 10 -

Barisal 11 60 

Jessore 12 -


Khuina 13 33000 

Kushtia 14 -

Patuaknali 15 -

Bogra 16
 

DlnaIjpur 17 -

Pabna 18 -

Raj shahi 19 -

Rangpur 20 -


Bangladesh : 397999 


Source : BIWTA 

freight [lows - cement, 1982/83 

COMMODITY -

INTER-DISTRICT,".. 

: 
ON 

CEMENT 

bi!S~rFfCTr 

TON 

1861 1550 

3449 

-

342791 

-

137 

-

1550 

13601 

-

18949 

-

4762 

83260 

-

11036 

-

397999 84947 

A - 42
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FIG. AIO0.1.4 	 IWT MAJOR INTERDISTRICT MOVEMENTS OF
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-------------------------------------------------------------------------------------

Table A10.1.5 IWT freight f tows - stone, sa-nd ind shingl,,, 1982/83 

.... ........ ....... ....,.,.-- ....... .. ....... .... ----i-_-,----- T- T-s--- -- -- ....... 

-STON:L, SAril. S~IUNICII 

T
 

Districz Nu. 

Chittagong 1 - 1749 

CHT 2 -

Ccnillc 3 165 33723 

Noakhal i 4 - - -

Sylhet 5 143513 -

DP'iKa 6 5150 105495 

Faridrur 7 23520 1489 

Jamdpur 8 -

Mymensingh 9 - 536 

Tangali 10 - - 

Bar-sa! Ii - 8194 -

Jessore 12 - 329 -

FKulna 13 - 16242 -

Kushtia 14 -

Patuakhali 15 - 1467 

bogra 16 - - -

Ti4najpur 17 - - -

Pibna 18 - 3124 -

Raj shahi h, - - -

Rangpur 20
 
..................................................................................... 

Bangladesh 172348 172348 

Source BIWTA 
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--------------------------------------------- ------------------------

Table A1O.1.6 1WT freight flows - ircn and steel, 1982/83 

1111TDAUInter District DIS1'jIC'
District No.
 

TON TON TON
 

Chittagong 1 47781 300
 

CHT 2 -

Comilla 3 100 

Noakhali 4 - -

Sylhet 5 - 69 

Dhaka 6 300 44681 

Faridpur 7 - 280 

Jamalpur 8 -

Mymensingh 9 -

Tangail 10 -

Barisal 11 - 2062 

Jussore 12 - _ 

Khulna 13 2861 3650 1024 

Kushtia 14 - -

Patuakhali 15 -

Bogra 16 -

Dinajpur 17 - -

Pabna 18 - -

Raj shah. 19 - -

Rangpur 20 - _ 
..................................................-----------------------------...
 

Bangladesh : 51042 51042 1024
 

.....................................................................................
 

Source : BINTA
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----------------------------------------- ------------------------------------------

Table A10.1.7 IWT freight flows - P.O.L., 1982/83 

...........--------------------------------------------------------------------------


COM'ODITY - P.O.L. 

Inter District INTRA DISTRICT 
District No.
 GUT IN 

TON TON TON 

Chittagong 1 929084 - 12881
 

CHT 2 - 43787 -


Comilla 3 - 33924 

Noakhali 4 - -


Sylhet 5 - -


Dhaka 6 104580 45191 

Faridnur 7 - -


Jamnalpur 8 -

Mymensingh 9 - 25583
 

Tangail 10 - -

Barisal 1i - 20989 

Jessore 12 - -

Khulna 13 - 353778 

Kushtia 14 - 2887
 

Patuakhali 15 - -


Bogra 16 -


Dina3pur 17 - -


Pabna 18 - 80525
 

Rajshahi 19 -


Rangpur 20 
...................................................-----------------------------..
 
Bangladesh ; 1033664 1033664 12881
 
............--------------------------------------------------------------------------

So'frce : BIWTA 
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------------------------- ---------------------------------------------------------

Table Al0.1.8 IWT freight flows- sundries, 1982/83 

...........------------------------------------------------------------------------


2:.LMuDI - SUNDRIES 

Dist-I'ct 'U. 
in ter Distrit 1N'r'.j DI.SrIRICT 

T T)N TON 
-

Chittagong 1 154490 

C.IT 2 12573 

Comilla 3 7955 

Noakhali 4 1784 

Sylhet 5 4467 

Dhaka 6 13160 

Faridpur 7 1244 

Ja alpur 8 -

Mymensingh 9 329 

Tangail 10 

Barisal 11 8406 

Jessore 12 -


Khulna 13 42552 

Kushtia 14 -

Patuakhali 15 5270 

Bogra 16 -

Dinajpur 17 -

Pabna 18 851 

Rajshahi 19 -

Rangpur 20 
...................................................-----------------------------..
 

Bangladesh 253081 

15166 

14723 

38871 

1682 

12035 

127230 

511 

8422 

_ 

_ 

11037 

751 

196 

_ 

1351 

10058 4026 

_ 

18540 

-

5002 

-

120222 

145 

7912 200 

253081 144999 
............-------------------------------------------------------------------------


Source : BIWTA 
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APPENDIX TO CHAPTER 11 

A11li Container System Analysis Guidelines 

At the request of the Asian Development Bank tle following is provided
 
as System Analysis Guidelines for the analysis of future container handling,
 
its space requirements, equipment, its maintenance, storage of containers,
 
receiving and delivery, and the sorting of freight in containers with more
 
than onelconsignee. The scope of these guidelines will be limited to the
 
conceptual over view for the operational plan.
 

All.l.l Discussions
 

A container terminal must be analysed as a system. It consists of
 
many elements in the process of container and freight movement to and
 
from the ship and consignee. Each of these elements should perform at a
 
capacity thatL does not retard the overall designed throughput capacity of
 

the system or the overall throughput will be limited by that element with
 
the least ability to perform. For example, a long delay in the clearance
 
of container freight by customs could be'a major limiting factor in the
 
planned 	throughput of the terminal. Another example could be yard space
 
limitations for the handling and storage of container units, resulting in
 
yard 	congestion handling problems.
 

4. 


The elements to the system are essentially as follows
 

(1) 	Vessel berth availability and the proce s of moving the vessel to
 
and from the berth.
 

(2) 	Berth occupancy (time the vessel is at the wharf)
 

(3) 	The movement of containers between the ship and the.berthing wharf
 
or pier,
 

(4) 	The movement of containers between the berthing area and the storage
 
yard.
 

(5) 	Storage yard space requirement and the ability to identify and select
 
the required container.
 

(6) 	Customs and customs clearance.
 

(7) 	The movement of the container to the selected mode from the storage .. 
area on to its final destination. 
Each of the above should be so designed and operated as not to limit 
the desired and designed throughput of the facility. 

Note 	 According to the Chittagong Port Authority Year Book 1982-1983.
 
The container terminal is expected to handle 40,000 units by 1985
86 and 90,000 containers per year by 1989-90. This assumption of
 
projected growth must be carefully reviewed as the number of con-

tainers to be handled is the determining factor in the terminal
 
design and equipment needs. Alongwith this analysis the question
 
of seasonal variations, if any, must be-carefully checked. It is
 
also noted that in the initial years of contain2r handling vessel
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equipment will be used for the movement from ship 
to wharf.
 
This 	 could be a major factor in the reduction of throughput.
Unless the vessel is specifically designed for container handl
ing the rate of discharge will be limited to about 4 to 5 units 
per hour per vessel. In addition to the number of containers to
 
be handled there are extensive time elements lost in the removal
 
and replacement of vessel hatch covers., Other delay factor are
 
the usual need to unload and reload containers over stowed, for 
other destinations. This factor can be as high as 
10% of the
 
total units handled. Involved with the restow problem is tile
 
need to restow for vessel stability purposes. 
 Provision for the 
future use of rail mounted wharf container cranes, with handling
capacities of 20 to 25 containers per hour, should be included 
in the berth design. 

AIl.l.2 Container storage 

It is assumed that there will not be direct movement from the wharf 
to the next element of operation without a period of yard storage delay.
This is also a factor to be considered for inbound containers, both loaded
and empty. Therefore, it is important in the determination of yard space
requirement to analyse the storage requirements. in the case of Chittagong
the storage of containers awaiting either the next handling element or

arrival of the next company vessel 	

the 
for tile outbound move could be lengthy.

This could result In the need for an extremely large, heavily paved storage 
area. In this regard and tntil computer tracking and storage location in
formation is available for control, tile 
best method of yard storage is to
 
provide leased and separate space to the shipping companies. Another method
 
for controlling long terminal for storage is to require the container owners 
to store their own containers in areas outside of the port terminal. 
Containers would only be moved into the terminal at the vessel arrival and
 
during its stay at the berth.
 

Sufficient berth availability Is the first element of the system that
 
can limit the design through-put. 
 The time spent by a vessel awaiting a
 
berth can vary in accordance with the following factors.
 

(a) 	The number of container vessels that may arrive at a given time.,
 

(b) 	The length of time it takes to 
load and unload a vessel and move it
 
from the berth.
 

' (c) 	The number of berths available and the amount of handling equipment
 
on hand to service the containers.
 

(d) 	Working hours of the terminal.
 

(e) 	Availability of tug boat assistance and, possibly, of pilots.
 

If these variables are reasonably known through port records, the
 
theoretical waiting time and number of berths required 
can be calculated.
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All.1.3 Container transfer between the wharf and the storage yard 

The most practical method for moving containers to and from the ship 
is by direct movement from shipyard trailer and yard-tractor. Thle tractor 
design should provide for a short turning radius. The yard trailer is a 
rugged but simple and relatively inexpensive., It can be designed to handle 
both the standard container sizes of 20 feet and 40 ft. 

The number of tractors and trailers required is based on two factors,
 
first the distance betweenthe ship side and the storage area and secondly
 
the speed at which the containers are handled on and off the vessel.
 

For example : If it is assumed that the round trip distance between
 
the vessel and the centre of the storage area is say 1,600 metres, the
 
average speed s h ould be approximateJly 13 - 16 kin/hour. At this speed the 
movement should take about 6 minutes. Adding say, four minutes for the off 
loading by a fork truck in the storage yard, the cycle time will be 10 
minutes. On this assumption the number of tractor trailer combinations 
required would be as follows
 

Moves to/from Vessel Cycle Tractor Number of Tractor/
 
Vessel/Hour Time (Min) Cycle Time Trailers Required
 

6 10 10 	 1 

, 18 3.3 10 	 3 

24 2.5 10 	 4 

30 2.0 10 	 5 

(Allow for at least 1 additional tractor/trailer as a spare)
 

All.l.4 Yard storage
 

There are four (4) basic yard handling and storage methods employed
 
by ports and vessel owners. Each has its own space requirements, cost
 
disadvantages. They are
 

1) 	Storage on over-the-road truck trailers (from ship to storage to
 

delivery),
 

2) 	Grounded storage using a fork truck equipped with an overhead auto

matic spreader for engaging the corner casting of the container.
 

3) 	Straddle carrier
 

4) 	Large traveling overhead straddle crane.
 

For this analysis the first method can be eliminated. It is a costly,
 
but 	highly productive, relatively damage free system. It is employed where
 
super highways are the primary method for 'nland movement, and where stor

age 	space and special tractors and trailer are readily available.
 

The grounded storage method using fork trucks is the preferred system 


fuL use in Bangladesh.
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It provides the least cost and gooduse of storage areas. However, 
this method can cause significant container damage if the fork truck oper
ators are not well trained and careful.
 

The sizes of fork truck say of 10 tonnes can be used for handling
 
empty units and 25 tonne units can be used for full containers, of 20 tonne.
 

Under this system loaded containers are stocked 2 high and 2 deep and 
empty containers three cr even four high and three deep. In practice this
 
usually average at 1.5 high for loaded containers, empty containers averag-

Ing 2 high. 

One draw back to this system is the need to rehandle containers.l
 
Often the unit required is at the bottom of the stack, thereby requiring
 
the top unit to first be relocated for accesability to the bottom unit.
 

When the number of moves that can be expected, that is from yard trail
er to ground and from ground to outbound vehicle, (raiJ, truck or barge) or
 

from inbound vehicle to ground, from ground to ship, frum ground to customs
 
areas, or from ground to yard trailer to a container freight station and
 
return are reasonably known the number of fork trucks required can then be
 
assessed.
 

However, a rule of thumb can be applied. That is, each machine, if
 
maintained properly, should produce about 3000 working hours per year.
 
Tle estimated economic life for this type equipment is only 7 years.
 
Annual maintenance costs can be estimated on the accepted basis of 5%
 
percent of purchase cost.
 

This will equate to about 290 loaded TEU per hectare (twenty foot
 
equivalent units, a mix of 40 feet and 20 feet units), Empty containers
 
should store at the rate of 500 TEU.
 

The question regarding the advantage or disadvantages of using fork
 
trucks with overhead, adjustable spreaders for the handling of containers,
 
or mobile straddle carriers, has been controvercial for 20 years, with
 
advocates for both system. The early use of straddle carriers by most
 
terminal operators proved disasterous, the units initially purchased not
 
being designed for container handling. As a result they spent more time
 
under repair than in operation. More recent users and the manufactuivs
 
now claim they are superior to the fork truck. The straddle carrier is
 
propelled by an independent motor generator driving electric motors on
 
each of the four wheels. The fork truck is driven by a conventional
 
petrol or diesel engine. It would appear from a maintenance and repair
 
aspect better to use the single engine fork truck instead of the six drive
 
components of the straddle carriers.
 

However if wheel loading in the storage of handling areas is a major
 
consideration fork trucks are more damaging, due to high wheel loadings.
 

The larger overhead straddle carrier is used when space is limited,
 
and allows for high density storage. Containers can be stored six or more
 
wide and 3 or more high. The disadvantages of this system are poor
 
accessibility for a selected container, very high initial cost and high,
 
maintenance and operating costs. If this machiner breaks down it stops
 
most other elements in the terminal.
 

For the following reasons the fork truck with overhead adjustable lift
ing spreader bar is recommended.
 

A -55 



• 

,,
V-, , ., ,, . . A, , * . , 

I) 	 It is less expensive to acquire and operate than other systems, 

ii) 	 It is more pracLical in a system where there are multiple users, 

iii) 	 The Chittagong port already has such equipment and should be familiar 
with 	its operatton.
 

iv) 	 Down time of one unit does not impact on the system as would a large 
overhead straddle crane. 

Major disadvantages is it requires about one third more storage and 
operating space.
 

AIl.l.5 Container freight station
 

It can be expected that a certain percent of the inbound and outbound 
containers will have freight for more then one consignee (This matter must 
be studied on the basis of a present and future growth). These are known as 
L.C.L. (Less then container Load). In these cases a separate building is 
provided for stripping and packing the container freight. This building is 
known as the container freight station (CFS). The size of the freight sta
tion and its required container backing in space must be determined for 
both the present and future. 

As a part of this analysis the density of the expected freight must be 
estimated. At this time the inbound freight per container appears to aver
age 11.5 tonnes. 

For half the year open air stuffing is feasible. However during the 
rainy season some semi-covered space with ready access must be available 
for the stuffing. 

If small electric fork truck are used in the CFS storage heights should 
be approximately 5 to 6 feet. Approximately 40 percent of the floor space 
will be utilized for aisles. Again, the amount of time the freight stays 
in the station will greatly effect the design size of the building. 
Requirements are based on the expected number of containers to be handled 
in a 	day and the production loading/unloading rate of the workers.
 

As each container at the station represents more then one consignee 
the freight must be segregated and prepared for arriving pick up trucks or
 
rail cars. As the number of trucks or rail cars will be greater than con
tainers, sufficient back up. space or rail sidings at the loading platform
 
must 	be available.
 

AIl.l.6 Vehicle entrance & exit to the container terminal 

It is assumed that the terminal complex will be fenced for security
 
reasons.
 

For the same reasons the gates should be restricted to one location. 
The number of gates will be determined by the amount of freight that will
 
have 	 to be passed through for local delivery, or receiving. 
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All.l.7 Maintenance
 

The amoun 
of handling equipment required in the container terminal
 
can not be determined until throughput analysis 
 is made. Hence the equip
ment 
maintenance repair shop space requirement can not be determined until

this studied. It will however, be greater 
than at present and provision

for spare aprts and tools provided. 
 Space must also be provided, at a
 
convenient area, for 
a fueling station.
 

AIl.l.8 Rail movement
 

Inland rail movement of full containers and freight from the CFS could

be provided. Examination of present rail way bogie wagons indicates that
 
their size and loading limits (17 to 
37 ton) would be adequate for the
rail movement. Selected rail cnrs, would have to be stripped to the bare ,

frame and provision made for seciring the container corner casting.s 
to the:

rail car. 
 (Assuming wagons are available in the number required). Coverecf
 
wagons would be used for 
the L.C.L freight from the C.F.S. 
Space. Sidings

would have to be provided for storage and handling wagons. 
Again the fork',

truck with adjustable overhead spreader would be the recommended means for

handling. Unlike 
wagons, the container access doors are at the rear ofthe unit. This means that any selected rail terminal away from the port
would have to be equipped with a handling the
method to load or unload 
container from the wagons. 
Additional facilities at 
these locations may

also be required for the LCL freight. 
 The new railway linercrane for

containers, now under trial in the U.K. may provide the economic answer. 

All.1.9 Reefer containers
 

Refrigerated containers will also have to be handled. 
A forecast of
this 
traffic must be made and provision for electric power provided for the
 
refrigerated units while in the storage yard.
 

All.I.lO Facilities maintenance
 

If a facilities maintenance shop is not already available, an area for
its equipment and supplies, along with a work shop, should be provided.
 

Consideration should also be given 
to the provision of a worker's
 
shelter, lunch room and toilets.
 

AIll..II Water transport
 

Three methods of transporting containers by water should be examined.
 
They are
 

i) by low draft flat decked barge.
 

ii) by Roll-on-Roll-off type ferries,
 

iii) 
 small feeder ships for open water bay crossings.
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Each may have its disadvantages the barge concept of landing the
 
container on the deck with out wheels will necessitate additional hancling 
equ. ment at both ends of the voyage. Draft limitations may allow storage
 
on deck of only one unit per space.
 

Roll-on-Roll-off ferries would require each container be mounted on
 
wheels with tractors available at both ends.
 

AlI.l.12 Terminal tariff charges 

It is readily seen that the building and operation of a container
 
terminal can be expensive and its operation highly costly. The building
 
and operations expenses can be costed with a fair degree of accuracy.
 
Each element of the terminal will have to bear its share of these costs
 
as provided in a Port Container Terminal Tariff. In addition to setting
 
forth the charges the tariff should also carefully set forth the Rules and
 
Regulations regarding the entire operation. The tariff is detailed study
 
in itself.
 

All.1.13 Terminal traffic and control
 

A control process must be established and policed. The process must
 
be strict and once established, adhered to. Container locations and their
 
contents must be carefully checked in order to avoid confusion and losses.
 
The movement of.containers, vehicles, and people in and out of the Terminal
 
must also be controled. Pilferage of small items in the world's ports has
 
always taken place, now it is pilferage of entire containers.
 

All containers in or out bound at the terminal must be inspected for
 
damage, in order to avoid damage claims against the terminal operation.
 

The container storage yard foreman shbuld not release a container
 
without a specific order. Origin, destination, consignee, shipper, con
tents, weight, location time in, time out, shipping company, vessel, size
 
of item, forwarder and mode must all be documented.
 

The container control office should at all times knows exactly where
 
any given container is located. For example, in storage in customs, in
 
the CFS, on rail, on vessel its destination etc. This information should
 
be checked daily and the dates & times noted.
 

All.l.14 Wharf rontainer crane
 

Due to the probable major use of vessels (barges) for the inland move
ment of containers, thus double handling early consideration should be
 
given to the use of wharf container cranes. These are very expensive but
 
have handling capacity of about 25 containers per hour. For vessel loading
 
and unloading these can be used approximately 40 percent of the time to
 
both load & unload the vessel simultaneously. The transfer from ship to
 
wharf and then to barge without such cranes will lead to excessive vessel
 
delay berth costs and should lead to long delays, resulting in vessel delay
 
charges.
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Al 1.2 Customs Procedures 

Customs receipts represent a major source of the Government income.

Review of present operating practices indicates a seriousneed to improve

its efficiency, as they represent yet another delay factor in the movement
 
of goods from ship to consignee.
 

Many of -le present rules, regulations and formalities are outdated

and must be revised to reflect increased volumes of freight. 
 The 	recent
introduction of General Cargo in containers and pre-strapped unitized
 
shippers pallets makes this revision imperative..
 

Delays associated with customs clearance have an 
economic impact on
 
the cost of inventory. 
 Long delays in customs clearance are a cause of
the present shortage of godown space. (Sub-section 11.2.2 2 Planning). 

The primary reasons for customs delay are 

a) Disputes on the 	valuation of goods, and excessive time in evaluation.
 

b) 	 Late arrival of the Bill of En',ry after cargo is discharged from the 
vessel.
 

c) 	Importers, in many cases understating the value of 
the 	goods.
 

d) 	Lack of readily available guidelines for goods classification (the

present listings are 
not 	organized and call for time-consuming
 
paging). 

e) 	Restricted banking hours for the handling of letters of credit, pay

orders and other required banking functions.
 

f) Inadequate facilities for Customs Ag-"- . at the godowns and jetties. 

g) Inaccurate tallies of cargo by the stevedore checkers. 

h) 	Individual shipments are separated and 
sent to various storage areas,
 
causing location and tally count problems.
 

"" i) 
Excessive opening of cargo shipments for customs inspection when
 
random sampling is usual elsewhere.
 

j) 	The issuing by the Port Authority of large numbers of licences for
 
stevedores, many of whom employ unskilled tally clerks, supervisors

and labour. 
This result in poor tally counts, delays to goodsclear
ing due to misplaced shipments in storage.
 

k) 	 More rigid standards are required to certify bonafide clearing Agents.
 

1) Improvements are required in 
the 	coordination between Customs and 
the
 
Port Authority.
 

Present Customs procedures are 
such that goods are often detained for
periods of 30 days and longer. 
A clear need is evident that the formalities

of customs 
clearance must,be sL.aamlined to 
the point of clearing goods 

A:'within 7 working days. This applies particularly with containers with
 
large daily hire charges.
 

A -59 



As an example of unnecessary delay, customs control the goods off
loaded from inbound ships to lighters, coastal vessels or barges until they
 
are landed in the port. Cargo off-loaded while at anchorago,comes under
 
what is known as the Green Boat Rules and is taken to a special secured porL
 
area until an unloading jetty is available. When an off-loading jetty is
 
available the vessel is released from the security area and is placed under
 
Blue Boat Rules. However, due to the lack'of jetty space, the vessel may
 
wait 10 to 15 days under the Green Boat Rules.
 

It is evident that a total study. review oiT present customs practices
and procedures must be made to increase its efficiency. The economic costs
 
of vessels delayed, godown space requirements, delays in shipments, especial
ly in spare parts for maritime, industrial machines and handling equipment, 
is judged to be extremely high, 'unnecessary and questionable as to its 
benefits in revenue collection.
 

In the United States, port arriving vessels, particularly container
 
ships, are cleared by customs before the vessel arrives at its berth.
 
Vessels cargo manifests are forwarded to customs. They pre-determine those
 
shipments that are to be opened for inspection and gives prior notice to
 
the consignee of their intent.
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