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CHAPTER 8 RAILWAYS

8.1 Bangladesh Railway Institutional Organization

8.1.1 Introduction

This Intermodal Transport Study did not require a study of the
railway management structure, but during the preparation of the Studv
Report it became clear to the Consultants that a weakness cocurs in
railway management, and that this could be affecting pertformance,

The review of management tocused on the needs of manapgement to b

able to achieve government policy objestives.  Management has a situation
that is not unique and there are many parallel's in the world.  The
trains are running despite the "Problems"”.  In tact the 1985 Bany ladesh

Railway Information Beok shows that on one section trattic density
averaged 40,93 trains o dav, an increasce froem 37,52 in 1969-70 and on
the metre gauge line north of Bairab Bazor freipht trattic is higher
than 19Y69-70, Mmageaent must maintain this trend.

One interesting point arose that was not part of the study, but may
have a direct relationship on the correctness of the maapgement strue-
ture at the scceretariat level.

The Director General is responsible not only for formulating
government policy but is also responsible for the day to davy operations
of the railway svstem.

The academic point is that the pressure of the daily cvents and
the cycele of recurring issues would obscure objectivity in defining
government policv,

In preparing the tollowing sections this created a lack of
clarity in defining who is the issuing authority of Covernment railway
policy and who is the receiving authority for railway management. These
are kept as dJdistinct entities to ensure the logic of the process.

8.1.2 Railwayv Policyv and Objectives

Established Governmental policy is that the Railway is to be
retained on a "no loss no profit" basis and to provide a 47 return on
capital investments, provided by the Government, tor depreciation
purposes.

This is analopous to the 47 sinking fund used traditionally by
British Railwavs, however it is below the ADB's covenant on rate of
return of 77 on revalued and fixed assets.

Government must require the ratlway orpganization to keep up with
changes in the transpertation environment. The traditional approach of
walting for traffic to come to the railway, because {t is the only
transportation svstem have passed,
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c¢) Increase productivity

In order to achieve the objectives each route must be involved,
and all revenue and nen-revenue earning departments must have an
operational responsibility divectly related to the running of trafins at
the local level of control. This requires a strategle approach,

8.1.5 Management Strategy

The strategy to be used by management has four princinles:

a)  Management must have good local, middle and senfor management ,
in both technical and rinancial fields.

b)  Management wust have operating and marketing styles and
procedures to meet changing circumstances. 01d techniques
used in operations. maintenance, and accounting must be
understood to be noe longer acceptable.

¢)  Management must have statistics on pertormance indicators that
are based on realistic data.

d)  Management must vaise morale at all levels to increase pro-
ductivity particularly in maintenance.

8.1.6 lssues lor Management

Management must have a strategic plan incorporating the four
principles outlined in Section B.1.5. The content of the plan must

address these issues

a)  Operational control
b} Operational efficiency
<) Effective maintenance

d)  Effeetive marketing

A peneralised discussion on the contents of the strategic plan is
included in the appendix to this Chapter,

8.1.7 Fraud, Waste and Abuse

The financial loss to the railways by fraud, waste and abuse of
railway property is unacceptable and a drain on the national cconomy .

Fraud is a civil (ficnce and the railwavs must demand Government
leadership in the matter of polivy and the direction of civil and
police authorities to eradicate fraud,

Waste and abuse are in-house matters which reflect upon the effi-
clency of local management and supervisors,







Two managerlal hicravehy's are created for cach zone. A horizontal
or "Operational Level" and a vertical or "Seniority Ordinate". The
horizontal level is the business team, whilst the vertical is the
traditional structure tor a railway deparvtment, The effectiveness on
the operational level is the pres-ure of pertformance, and vertically
is the pressure of technical competence,

The most irportant matrix cperates at the General Manager's level
with all the heaus of each department tor cach zone being responsible
to their Geneval Adanager Vor the pertormance of their discipline. The
heads are then responsible to their discipline superiors for technical

competence,

This requires no structural re-organization, as it represents only
a change in style ot operation.  The business team approach is dis-
cussed in the appendix,

The existing structure must obtain a market oriented outlook.
The matrix method places overall responsibilicy on the General Manager's
of fice to achicve this, and the double measare of performance and com-
petence will pressure the achicvements required by the General Hanager.

Peripheral mariketine operations is also an area For mianagerial
review. Two examples wonld Lo to promote the maintenance ot private
stdings by Banpladesh Railwvay instead of ending at an artificial limit
point, a relic o British railwav practice when the traffic came to the
railway, so that the raileay can regain lost tralfic by serving fac-
tories dirceatly by main tine locomotives, and te expect the local
head railway man, usually the Station Master, to promote the railway
services and to solicit business to the railway through his stacion,
and to pass on information and data to the Commercial Manager even
though the Station Master reports to the Terminal Manager.

8.1.9 Conclusions

It is necessary to avoild the declines in railway traffic caused by
self-inflicted wounds due to following past practices which worked under
the old conditions. ‘There are new conditions and new challenges to be
met. Management must have the competence to carry out the decisions
that have to be made.

A matrix management stvle of operation ensures that a team approach
ig established especially at the General Manager's level,  The link
between the marketing and operating groups is obvious and it exists

¥ I Bk I
through the team approach at the General Manacer bevel. The inter-
action between Jdepartiients must not be o wvertically oriented and the
horizental interaction at General “anacer leved must be made to work.

Pt is at General Manaver tevel that rhe sirbeting drive must be
concentrated, there is no newd tor o vertical structure, since the
General Manager is responsible to the Dircector teneral

Each "problem"” facing the vailway represents a challenge to be
overcome. With a positive attitude premoted by the team approach at the
General Manager level, and by the involvement of the people who have









Table 8.2.2

Trarfic Exceeding 3% of Tonnage MHauled or 3% Farnings

Table 8.2.3 Traffic Trends:

Commodity 69/70 82/83 83/84
Item Type % % % % % % Comment
Tonnes| Taka |Tonnes| Taka |Tonnes| Taka
INDUSTRIAL
1| Cement 5.98 5.00) 2.78 4,26| 5.96 7.56( Improvement
6 | Fertilizer 4,37 5.01)10.78 11.36/10.07 9.75] Improvement
10 | Tron & Steel 3.83 5.05] 1.90 2,03 1.60 1.85
[ 7| PETROLEUNM o T
13 | Kerosine 0il 3.96 4.96) 0.34 0.4411 0,64 0.67| Deterioration
18 | 0il 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 | Rice 9.41 9.54f 8,30 6.85( 8.20 7.15| Improvement
26 | Salt 2.04 3.00{ 2.17 3.08| 4.05 5.22| Improvement
27 | Sugar Cane 5.04 0.99] 9.96 3.97|f 8.95 3.47| 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(123.95 24,36 Tluctuation
MISCELLANEODS
34 | Other Commodities|10.5 13.89] 6.71 13.70¢| 8.61 13.17| Fluctuation
Source: Bangladesh Railways

Commodities Exceeding 10,000 Tons per Annum

Commodity
Ttem Type 1980/81 1983/84 % change from 80/81
[NDUSTRIAL ]
1| Cement 155 175 +13%
2| Coal 85 40 -53%
6] Fertilizer 338 296 -12%
10| Iron & Steel 47 47 -
12| Jute~-Manufactured 26 ~ 18 =317
" | PETROLEUM T
13| Kerosine 0il 32 19 ~-697%
181 0il-fuel 144 69 -52%
22 | Petrol 6 10 + 4677
~ 7 | AGRICULTURAL R
9| Grain & Pulse 83 4 ~95%
11| Jute-raw 212 228 +757%
17| Melasses 20 36 +807%
231 Paddy 141 104 -26%
24 | Rice 191 241 +26%
26| salt 102 119 +147
27| Sugar Cane 360 263 =27%
28| Sugar 32 55 +537%
31| V. ~etable 0il 14 10 -29%
32| Wheat 478 704 +47%
MISCELLANEOUS I
15| Marble & Stone 40 46 +157%
33| Wood 20 23 +15%
34| Oother Commodities 240 253 +57%

Source:

Bangladesh Railways
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This table shows the changes in commodities 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 aud eil fuel. However a new market has opened in paddy
and salt.

The relative value of different commodities 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 the rate of return on the traf-
fic in 1983/84 compared with 1969/70 would supgest 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
cxamination 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 1s a pattern however. [n 1980/81 the tonnage of "home
grown" food stuffs, items 9, 23 & 37, was higher and the imported
foodstuffs was lower. 1In 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 martet 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 ol the effects of the harvest. Figure 8.2.1 Comparative
earnings percentage wias prepared to show the effect of the laeck of
Market diversity. The individual percentage of commodity earnings are
shown for each top ten commedities 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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T
69/70; 19.69 | 33 .58 /45,12 Is4 66 | 59.71 64.72 |69.72 [ 74.68 |77.68 [80.42
82/83] 27.56 | 41.26 |52.62 | 62.88 | 69.73 73.99 [77.96 |81.65 [ B4.78 | 87.86
83/84 24.36 | 37 53 [ 4B.85 586! | 66.17 73.22 | 78.54 | 82.0l 84 .57 | 86 .89
69/70] . i3 89 (25 43 3497 140.02 |45.03 | 50.03 | 54.992 {57.99 [60.73
82/83] — i3.70 {25. 06 35.32 | 42.17 {46.43 | 50.40 {54.09 |57 22 | 60.30
83/84f — 13.17 |24.50 34.25 141.81 | 48.96 {54.18B |57 65 |60.21 | 62.53
Table A : Summation ot Earnings
301 tar First 10 in Earnings Ranking.
TableB : As A but Without First
[ ] Ranked Commodity
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The reason for this narrowing of the mavrket is the loss of the
short haul and medium distance traffic to other competitors,
primarily road haul. However this does 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 supplving wagons for this
service, did the railway have to turn awav other trarfic?  There is no
indication in tevms of traffic share. Figure 8.7.3 based on
tons moved suggests that the wheat traffic did take wagsons awvay
from other traffic especially in 82/83. This pives the impression
that wheat should have exclusive vehicles particularly it the traffic
is regular and does not occur only over a very limited period,

Figure 8.2.3 also shows firstly, apart from wheat, there are three
major blocks of existing traffic loadings. There is a group in the
200-350 thousand ton range, the second in a 100-200 thousand ton range
and a very large wgroup of less than 70 theusand tons. Sccondly that
apart from wheat the group sugar cane, jute, rice and fertilizer
has reduced in tonnage slipghtly over the past five vears. However of
the remaining 8 commodities which ranged between 50-150 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 the
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 the
past five years as has cement. Both kerosene and rice have continued
to fall over the past five years, though the 1983/84 figures do
suggest that a levelling out has started.

Fertilizer and sugar cane have grown steadily from 1969/70,
fertilizer at a rate of 5.0% 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 abou: 1¥.

Of the smaller quantities, iron and steel have levelled off but
marble and stone have continued to decline at a constant rate.
0il fuel declined slowly at a constant rate from 1969/70 until
1981/82 since when the decline has been rapid.

(3) Observations

The 1969/70 commodities, cement; fertilizer; jute; kerosenc;
rlce; 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 relirnt on the same commodities nd thus narrowing its base
of operations,



FIG. 8.2. 2 CHANGE IN COMMODITY TRAFFIC PATTERN AS

z —, PERCENTAGE OF ANNUAL TRAFFIC (Exceedmg 4%)
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Lt is necessary to balt the decline in Fevtilicer, supar cane, and
rice and to cxamine the rtevenue struactures as discussed in the appendix.,
[t is far more important to get back to rail e Sulh ftems, iron and
steel, marble and stoene and petroleum trattic in terms of tontage
especially as Chose are all fdentiticd in Appendix Table AS.1 as
having an unsatisteorory tevenae structure.,  This is the aspect of
effective marketine di cunsed o the Appendia As. 1.0,

8.2.3 Passenger fratt i

The railvavs tultill an fmportant role for the movement of passen-
gers in Bangladesh.  Beeause ol the early influence of rail travel and
the population density, the railwav acts as a localised transport mode
for short distances as well as its more usual role for teng distance
transport. & daily passenper count in January 1985 is shown in figure
8.2.4.

There have been considerable variations in the number of passenger
carried since ITndependimce.  Tn the Bangladesh Transpert Survey (BTS),
carrfed out fn the attermath of the war of liberation, it was estimated
that ticket paving passengers were only 677 of the total. As law
and order were entorced, it would seen that this purcentage rose, as,
despite a fare increase of some 20% in July 1974, there was an
fnerease in fave paying passengers in 1974775 of 13,372 over the previous
year. There was o similav increase of 13.6% in 1975/76. These increases
passengers can partiy be explained by the titling of a latent demand.
Indeed, the number or trains run increased by 9.5% between 74/75 and
75776, A fare increase of 207 in February 1976 resulted in a virtual
stagnation in the number of fare paving passenpers lmplying that again
ticketless travel was on the increase. A further tare Increase in
July 1978 o1 307 was rollowed by a saarp decrease in the number of fare
paying passenpers, tollowed by a constant level over the next 3 years
up to 981/820 A Lare dncrease in July 1981 of about 207 did not depress
the level of fare paving passengers, however, and in the next vear there
was again a sharp increase of 16,82 presumably because of stricter
enforcement of controls apgainst ticketless passengers, [t was at this
tlme that the Raflway Development Plinning Project (RDPP) estimated
that ticketless travel had fallen to around 107 of all passengers,
Clearly, however, this level has not been maintained, as there was a
decrease of o.3% in the number ot vare paying passengers in 1983/84
despite an increase of 4,47 in the number of trains,

A further tare inerease o July 1984 is likely to have resulted in
an increase in the aumber ot ticketless passengers.

Agaiust this backoreuad that o aiadl sampte sucvey was undertaken
fn January 1985, vhilot v wonld be injudicivus to a~aw conclusions as
to the actual level or ticketless travel based on suen a small data base,
nevertheless, there o stronyg indication that ticketless travel has
inereased subatantialle,

The surves saagested that ticketless travel exceeded 337 on the

trains sampled, and the CIDA, using a comparative analysis suggest over
607% un averane.
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Because {t is very ditfticult to assess the percentage of ticketless
travel on a year by vear basis, an analysis of the railwvays operatlog
characteristics over the period 1973774 to 1983784 has been made.  As
it ls known that load factors are very high on Bang ladesh Rallways, it
would seem resonable to assume that the averall growth of total passen-
gor demand was velated to the provth in the supply.,  In Table 8.2.4
the growth in the nuwber ot traios run, total train kilometres and
average number of coaches per train together witn the avaerage passenger
load are given,

Then, assuming that on average the load tactor remaing constant,
an estimate can be made tor the total passenger prowth rate:

G.R Passengers = G.R. Teoain k. + G.R, ave. Coaches - G.R. Pass lead =
= 40017 4+ 0857 - 20897 = 2.57% p.a.

This growth rate of 2.37% p.a. is clese to the population growth
rate of 2.5%4 p.a, Ia the RDP veport, the consultants noted that the
population variable alone produced a very high coefficient of deter--
mination, which would contivm these findings.

The wide varviation in assessments of ticketless passengers makes a
rational basis for actual passcupers hard to establish. Nevertheless in
this study it is assumed that the percencage of ticketless travellers at
the time of Lhe BTS study to be the 337 they estimated, and using a com-
pound grow." rate of 2,577, the estimated total passengers has been
calculated, and compared with fare paying passengers in Table 8.2.5.

It can be seen that the estimated total for 1980781 is 116.3 M
which compares with the World Bank's cstimate of 116 M (W, B, Transport
Section Memorandum). Also, the estimate for ticketless travel in
1982/83 was around 107, whlch compares with the 14% estimated in this
analysis. In fact the total passengers estimated for 1982/83 by the
Revised RDPP, was 119.4 M as compared with the estimated 122.3 M in this
analysis.

The estimates of this 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 paying
passengers. It shows how there has been a considerable variaction in
the percentayge of ticketless passengers.  This snould be interpreted
with caution, as it is based on the assumption of steady prowth,
wvhereas in reality there is bound to be some variation from one year to
the next. 1t does serve as an indication of the size of the problem,
and sugpests that 1ollowing fares increases, without tight control,
there will be a rise in ticketless travel.

A survey of passengers trip lengths was carvied ont to check the
averaye lead, and the survey vesults are shown in Table 8.2.6. As a
disproportionateiy high sample of long distance trains was taken, the
welghted average of express and main trains to total was taken, based on
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Table 8.2.4 Bangladesh Railways Passenger Operating Characteristics 1974-83.

" Total Total Train km. Ave. passenger Averagc Number
ear Trains {thousands) lead (km) coaches per train
(in 4 wheel equi-
_____________________________________________________________ valent) |
1974/75 91034 8547 49,2 16.4
1975/76 99698 9391 47.6 16.2
1976/77 107044 9999 49,1 16.7
1977/78 111506 10324 52.0 16.1
1978/79 119771 11341 53.9 14.9
1979/80 124497 11936 57.8 15.3
1980/81 124442 12144 58.3 15.7
1981/82 128592 12428 59.4 16.6
1982/83 124986 12444 60.8 17.7
1983/84 130545 12826 63.6 17.7
Compound 4,09% p.a. 4.61% p.a. 2.89% p.a. 0.85% p.a.
annual
growth

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 1. Bangladesh Railways

2. Revised RDPP 1983

3. Consultants estimates,
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Table 8.2.6 Survey of Average Lead (km) by Rail Passengers

Rocket Mail

N. Bengal Mail
Drutajan EXp
Passenger

prutajane Exp

West Zone

Ave. Local

Weighted ave.

- —— e

109.9

52.9

132.0

Bast Zone

Karnafuli Super
ExXp.

Surma Mail
Balaka Exp
Passenger
Passenger
Passenger

Ulka Supexr Exp

- Average Tead]
I'yne
SRS N L
Lk 105.6

E 252.9

E 92.9

L 43.1

L 43.4

L 42.6

E 180.2

- 182.9

- 43.0

- 73.22

Source Consul

1.

published figure by Bangladesh Railways of 48.8 km is used.

tants survey.

The sample is rather small to justify using these figures,

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

E. Express

L. Lccal
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Table 8.2,

7 Estimated Total Rail Passengers and bPassenger - km, (1972-83)

Est. Total Passengers

“verage Lead

Est. Total Passenge:

e midbens) | 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
Souxce : 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 the sample for Broad Gauge

was not very large, particularly for local trains. There is thus no

intention to modify Bangladesh Railways own repcrted average lead,

Using the cstimate 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 shewn in Figure 6.2.6 for the period 1972-1983.

8.2.4 Capacity for growth

(1) Line Capacity

Figure 8.2.,7 shows 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 rarry.
The completion of the Jamuna bridge will break the Southecast to
Northwest monopoly of the raillway, and ferry delays will accentuate
the process of market capture by road transport.
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(3) Change in Commodity

Examination of the freight traffic in the Second Five Year Plan
shows room for optimism. There is a pattern of turn round in many
commodities suggesting that rail traffic is an attractive trang—
portation mode. The continued decline in some traditional railway
hauled commodities, which are low value bulk items where speed and
secur.ty are not important, suggests that competing Lransport modes are
taking the traffic,

Contalners do not threaten the railvay and whilst this is dig-
cussed in another chapter, it F« appropriate to point out that these
are a change in commodity that wiil influence traffic patterns,

The traditional railway operating and commercial practices is
based on old British practice which no longer applies, and in Africa
in particular railway adminictrations are changing their philosophies
to adapt the railway to new traffic requirements,

The coal and quarry deposits in the Northwest give 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 commodity 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

The historical approach is used to analyse the performance of the
railwvav in utilfizing rolling stock. This data was obtatned from the
published raillvav statistics,

The Sceond Bangladesh Railway Project appraisal (BRPA) P31 was used
to obtain data for comparison purposes.  Table 8.3.1 shows the updated
performance index with mnits converted into metric standards.  The comments
made in BRPA P31l vemain valid, with improvements in the availability of
broad gauge rolling stock. On the metre pauge, availability of locomotives
and rolling stock has improved slightly but the freight wagon stock shows
a severe slump.

Performance index item 1 is a measure of operational c¢fficiency.
The results have attained the 82784 forecast but major improveaents for
the 84/85 tarpet are optimistic, and an increase in utilizotion is needed.

[tems 2, 3 & 4 vepresent the efficiency of the M & E maintenance
programme, and the withdrawal of condemned stock and introduction of new
stock. The premature withdraval of stock and the introduction of new
will distort these indices.

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

Index o is a similar index ror wagons available [or service. This
downward trend indicates cither a falling demand or an increase in the

numbers of wipons available for use.

Indices 7 and 8 indicate the utilization of locowmotives. The down-
ward trend shows cither an increase in the number of locomotives
available for use or a reduction in the numbers of trains run. These
reduced numbers do indicate a considerable under-utilizacion of loco-
motives,

The indicators suggest, and this is Jlmited by the aceuracy of the
published data as is discussed in the next section, that there is an
operating inetfticiency in the freight traffic. Wagon turnround must
be veduced,  If there is a shortage ot freight wagons the terminel
times must be reduced, since the lenpth of haul is small,

This is au opervatiog mattev. It is aceepted that derailwents and
tloods can disrapt trvatfic and consequently delays oceur to wagons in
transit, but the duration ot these cvents is short and has only small
statistical signiticance over the whole svstem,

It should be noted that it the published data on rolling stock is
not accurate this wilt show that the stock Is available for traffic and
hence Indivates an ope-ating deficiency rather than an availability orv
mafntenance deticicocy.
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Table 8.3.1 Comparative Statement of Performance Indices
of Bangladesh Railways

Performance RDPP TARGETS ACTUAL RESULTS
e [sae3Tearss | 6970 79780 | soysn | s1ym2 | ses
1. Wagon Turn round | BG 20 [12.5 lopen 45.4 33,9 30 14,4 17.4

(Stock in use for iCov. 8.5 17.7 16,2 16,9 14.0
reveunue earning MG 20 11400 open 21,2 2303 32,3 | 28,2 23,3
craffic) Cov., 10.2 23,7 25,9 1 22.5 19.1
2. % Diesel locos
available. BG 80 |82 NA NA NA 85 77
(Total number MG 78 | 86 NA NA NA 77 74
owned-number
due to be con-
demned)
3. Ditto Passenger 3G 80 {90 NA  NA NA 74 82
Coaches MG 78 |87.5 NA NA NA 65 88
4, Ditto Freight BG 81 |88.5 NA NA NA 75 95
Wagons MG 79 {85 NA  NA NA 75 97
5, Passenger BG 224|241 243 195 198 [ 190 204
Vehicle km MG 179}209 211 154 159 166 167
Per vehicle day
on line
6. Net tonne kms BG 222|245 229 183 173 162 142
Per wagon-day MG 165] 320 190 150 136 | 146 146
7. Diesel loco kms BG 333|362 378 285 232 206 192
Per Engine-day MG 206|217 214 192 177 169 171
on line
8. Ditto in use BG 277|291 307 254 198 169 163
(Freight service) | MG 196203 203 187 175 166 163

83/

17,
15
16,
17.

80
72

85
84
87
67

220
171

154
121

183
155

151
155

.0

8

(g%

Source: Bangladesh Railways

8.3.2 Freight traific

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, osaches to determine
the average number of wagons available for service. Comparison between
the tables should show a close similarity. There is close similarity
in 1969779 but these has been an increaslng 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 kllometres)

Wagon
Year |km/yr.

x106
69/70 | 35,082
74775 120,741
75/76 | 22,959
76/77 | 20,0006
77778 121,235
78/79 | 20,416
79/80 {21,287
80/81 [ 19,042
81/82 | 20,506
82/83 [ 20,047
§3/84 119,045

Nagon
km/day
%103

96,115

58,824
62,901
54,811
58,178
55,934
58,320
52,170
56,181
54,978
52,178

Broad Gauge

daily
run/wuagon

24,
17.
18.
15,
15,
15.
15.
14.8
14,
13.
14,

'
= o,

~ N

=7

~ o

Wagons
in use

3923
3247
3495
3630
3802
3680
3715
3525
3848
4165
3550

Wagon

km/yr.
x106

144,028
56,024
59,171
35,997
56,691
61,088
61,667
56,438
68,079
67,296
65,300

Wagon

Metre Gauge

km/duy
x103

394,597
153,490
162,112
153,290
155,318
167,364
168,951
154,625
186,518
184,373
178,904

daily | Wagons
run in use
29.3 113,467
13,0 111,807
14,7 | 11,028
13.9] 11,028
14,0 | 11,094
15.5 | 10,797
15.6 | 10,830
13.7 111,286
16.3 | 11,443
16,7 [ 11,040
14,2 112,599

Source:

Bangladesh Railways
Consultants Calculations

Table 8.3.3 Dally Average Number of Wagons
(In Terms of 4 Wheelers)

(based on Tonne-kilometres)

Tonne-kms/ | Tonne Tonne Wagons | Tonne Tonne Tonne Wagons

Year yIr. kms / day kms per{ in use | kms/yr. kms/day |[kms/ in use
%100 x10 wagon x106 x103 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
75/ 76 262,636 719,551 208 3459 484,393 1,327 119 11,152
76/77 249,730 684,192 188 3639 462,701 1,268 114 11,120
77778 | 284,920 780,603 204 3826 501,174 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 224278 bl4,460 173 3552 562,369 1,541 136 11,329
81/82 228,987 627,362 162 3872 615,493 1,686 146 11,550
§2/83 217,043 594,638 142 4188 596,827 1,635 146 11,200
83/84 205,004 561,655 154 3647 573,623 1,572 121 12,988

Soutce:

Bangladesh
Consultants Calculations

Railways




(1) System data

Figure 8.3.1 gives the aggregate for frelght tvaffic performance.
In this and subsequent graphs the plots are put on to one sheet for
comparative purposes only. The vertical scales differ and con-
sequently direct comparison of slopes is not possible,

BRPA miade observations basced on 81782 results, and so these are
nov extended to include 82/83 & 83/84 published data.

The average haul has remained high and, on overall performance, is
ranging in the 260 to 270 km range. However the tonne-kilometres,
tonnage moved and wagons loaded are tending to fall. These are dis-
turbing trends and indicate a loss in the market. The inerease 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 traffie peaked in 1977/78 and
has fallen sharply in all parameters. The wagon turn-round time
has improuved 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 vear 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 10 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 wirh the inecrease in the length of haul,

The fluctuations in traffie over the six vear period. 77/78 to
83/84 show an errvatic pattern from which any conclusion is judgemental,
At best the metre gauge traftic has held its own but the indicators 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 pauge but the loading crested in
1981/82, three years later. This trend continues.
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Table 8.3.4 Average Vagon Loads (in Terms 4 Wheels)

Broad Gauge Metre Gauge
Year Ton kms/yr x 103 | Wagon kms/yr x 103 Tunnuséuwon Tonne kmgé v 1oéﬁlwagon kms/yr x 103 | Tons/wagon
1959/70 | 327,170 | 33.088 5 9.33 937,893 | 1a4,008 6.51
197./75 207,024 20,741 [ 9.98 416,224 56,024 7.43
1975/76 262,636 22,959 L 11.44 484,393 59,171 8.19
1976/77 249,730 20,006 L 12.48 462,701 55,997 8.26
1977/78 284,920 21,235 13.42 501,174 56,691 8.84
1978779 273,310 20,416 13.39 565,163 61,088 9.25
1979/80 252,470 21,287 11.86 602,251 61,667 9.77
1980/581 224,278 19,042 11.78 562,369 56,438 9.96
1981/82 228,987 20,506 11.17 61,493 68,079 9.04
1982/83 217,043 20,067 10.82 596,827 67,296 8.87
1983/84 205,004 19,045 10.76 573,623 65,300 8.78
Source: Bangladesh Railways
Consultants Calculatioas
Table 8.3.5 Availability of Wagons (in 4 Wheel Units)
(Based on Table 8.3.2)
T
Year 69/70 | 74/75 | 75/76 | 76777 177778 | 78779 79/80 | 80/31 | 81/82 | 82/83 | 83/8%
BG on Stock | 4,63z 4,314 | 4,645 4.785 | .573 4,566 1 4443 a5t 4772 50050 4,839
Wagons in use 3,923 3,247 3,495 L w30 3,802 B,bSUj 3,715 3,335, 3,848  4.1a5. 3.550
Loasy 75.3 © 75.2 0 758 ¢ 81.9 ¢ 80.6 | 836 1 793 . s0.6 32,06 . 73.4
— - v!— R P e o - —ae o e e %‘A, — - e e - e - P - —— 4
MGoon Stock 14,984 13,428 14,258 15,019 14.079 14,009 1 14,011 0 15,921 | 15,125 15,151 15,053
Wagons in use] 135,467 11,807 | 11,025, 11,028 11,094 | 10,797 10,830 11,286 11,443 11,040 12,599
| | i !
z f $9.9 ! 87.9 | 77.3 : 77.6 178.8 | 77.0 |77.3 | 75.6 } 757 7209 1 83.7

Source: Bangladesh Railways
Consultants Calculations



(4) Obsersations

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

However the published statistics when converted back into avail-
able wagons used cach day on average gives a different picture of an
adequate wagon supply. See Table 8.3.5 which is based on published
statistles 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. Thig
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 1,265,063 17,396 (88.7%)
1983/84 19,892 778,627 16,149 (81.2%)
Increase 7% 1.4%% - -
Decrease % - 38.45% 7.12%

(2) BROAD GAUGE

Wagons owned Toﬁnu kms hauled x 103 Wagons used
1969/70 4,632 327,170 3,923
1983/84 4,839 205,004 3,550
Increase 7% 4.47% - -
Decrease % - 37.34% 9.51%

(3) METRE GAUGE

Wagons owned | Tonne kms hauled x 103 Wagons used
1969/70 14,984 | 937,893 13,467
1983/84 15,035 573,623 12,599
Increase % 0.347 - -
Decrease 7 - 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 cach covered van is

loaded for traffic.

figure and 57,87 for the metre gauge.

afficiency.

The 83/84 Broad gavge is 56.6% of the 69/70

This is a factor of operational

Table 8.3.7 Average Number Trips per Vear
(Covered YWagon)
T
Year 18969 | 1974 11975 1976 1 1977 1 1278 [ 1979 1 1980 | 1981 1 1987 | 1983
N 1700775 | 776 | 177 | 778 1779 L/so |81 | /82 | /83 | /84
Broad gauge 8.5 1150 13,9 13,0 [ 12,0 ] 15.0 [17.7 [ 16,2 16,9 14.8 | 15707
[Yurnround | ) .
Trips 42,90 24.3 | 26,3 128,11 30,4 L3200 2205 N6 2407 | 243
t ' '
[Metre pauge 110,27 2009 TT90s [I8.7 1730007 2106 | 25 25,91 22,51 19,17 17,6 |
Turnrounq*wn)“ R _
: 8 . R ]
Trips 35.8 1 16,7 [ 18,7 119.5(18.3116.9 | 15.4 | 14.1 16.2 [ i9.1 1 20.7
Table 8.3.8 Average Terminal Time
(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
Table 8.3.8 shows the terminal time analysis,

loading and unloading time.

ldle 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 tne past 10
year period.

The number of passenger crains run is increasing slowly after steady

growth until 74/75.

Broad gauge declined in 82/83,

It sh

that the total passenger-kms is still increasing,

ould be noted

The number of trains that can be run is limited by either track
capacity, or locomotives and rolling stock availability.
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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 the 1967/70 number, but the average increase over the
years 80/81 to 83/84 is:

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

i

Train Kilometres:

i}

Broad gauge 1.84% per annum,
Metre gauge = 1.737% 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: 3.28Y%

and the passenger kilometres increased

Broad gauge = 3.85%
Metre gauge 6.277%

The increase in passengers and the increase in the number of trains
run are not in sequence, and hence there i1s a cclative reduction in the
number of seats available over 1969/70.

The passcenger statistic resuits for paid fares are mixed in that the
ACC and 1T Class passenger totals are falling whilst I and ILI 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 IT Class. ILI 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
IT Class : -6.1% per annum
I Class : +1.67% per annum
I[IT Class : +1.87% per annum

Figure B.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.
(1) Overcrowding

These statistics only apply to fare paying passengers, and conse-

yuently are considerably below the actual number of people travelling
on a train,
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a)

Various estimates have been made ot the number of non-pavers, the
survey carried out in this study was an indication of the current
problem but the sample was too small tor conclusions to be taken
from it, The passenger counts are given in Tables 8.3.9 and
8.3.10. €CIPA Consultants also carvicd out g study and prepared
an estimite of passenpers which is given in Table K031, The
fact vemains that these is severe over-loading and this is

a sorious problem facing passenger operations.  RCOE pages
Lo to 19 discusses the question of carriage availabilicy in
January of 1982, and sugpgests that only about 607 of the stock
was available Yor use,  Further, out of the two divisions
ciamined, 80 vehicles out of the 818 allotted had not been
received by the Division (10.57). 252 carriages had damage and
were awaiting repairv or sending to the shops.  The carriages
available represents 30,85 of the total allotment or 35.4 of
the coaches actually received,

The 11T Class represents the bulk of the travellers and so by
using the data on pages 18 & 19 of RCOE and considering only the
coaches type ST, T & TLR for this purposce.  Table 8.3.12 was
prepared.  This shows that a tocal of 59.57 of the rolling stock
for TTI Class passengers is not available [rom the 5 depots

considered.

It is shown in Section 8.6.3 that there are not sufficient car-
riages available for fare-paying passengers.

(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 over long distances.

The factors are: passenger behaviour; locomotive condition;

track condition and communications. There is also the discipline
and work ethic of the railway staff.

a)

b)

d)

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

Track, bridges and locomotive condition is function of main-
tenance,

Signalling and communications must be reliable and free from
any business other than train control.

Discipline and work cthic is a management function, and after
maintenance has been improved, the effect is still dependent
upon discipline and work ethics which ensures 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, dand whilst the results are better than 1969/70 however
it is still below a satisfactory level.
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Table 8.3.9 Passenger Survev East Zone

Date Name of Name Type No. of | Total No. Av. No. of | Total of | % of
-of Station check of off CV per g of pass- passenger seating Loading
Survey station train train train | engers per CV capacity | factor
(A) per train (B/A)
_ (B)
7.1.85 Dhaka-Chittagong Comilla 13-uvp/ | Express 10 : 1352 135 568 I 150
l4-dn ‘ I 11 220
[ 111 270
7.1.85 Chittagong-Dhaka Brahma- 3-up/ ~-do- 11 1678 153 638 ? 1 170
abaria 4—dn Pl 280
| I 280
8.1.85 Dhaka-Tongi Tongi NBM/ Local 4 595 149 266 11 230
l-up i III 4
10.1.85 Sylhet-Shahabazpur Mangala SKS- ~do- 4 693 173 238 f 11 360
Bazar 2dn CTIX 270
10.1.85 Svlhet-Dhaka Sylhet 10-da Express 11 1043 95 474 E I 250
11 130
I11 230
7 :
12.1.85 Mymensingh- Gouri- MBb- Local 4o 633 158 252 | 11 170
Bhairab Bazar pur 2dn 111 280
13.1.85 Mymensingh- Mymen- 66-dn | Express 6 1190 198 3¢en It 280
Dhaka singh I11 320
Source: Consultants Survey
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Table &.3.10

Passenger Survey West Zone (l.ower Case)

Date Name of Name Type No. of Total No. Av No. of Total of % of
of Station check of of CV per of pass- passenger seating Loading
survey station train train train engers par CV capacity factor
A) per train (B/A)
(B)
12.1.85 Bonarpara-Khulna- Bonar- 8-dn Express 7 998 143 412 i 250
Parbat: pur para 11 230
ITI 240
13.1.85 Santahar- Bogra 19-up ~do- 7 934 133 422 I 240
Bonarpara II 140
I1I 230
13.1.85 St tihar-Bonarpara! Bogra 93-up Local 4 1404 351 241 IT 440
ITI 760
15.1.85 | Goalandaghat- Kushtia | 26-dn Express 7 1272 182 535 I 240
II 260
ITI 240
16.1.85 | Khulna-Parbatipur | Chaua- 23-up ~do- 6 1412 235 445 I 300
danga I1 220
III 320
Source: Consultants survey







Table 8.3,12

Analysis of I1I Class Coaches at

5 Depots on 31,1.82

ST T TLR Totals
Chittagong | 19 | 18 | as |
Chandpur 19 52 14
Dhaka 23 118 49
Mymensingh 14 41 14
Sylhet 6 17 4
Total allocated 81 346 126 553
Not received 11 35 26
Total available 70 311 100
Less damazed 1 16 5
Total 69 295 | 95
Less stopped for 34 62 34
repairs
Etffectives 35 233 61 329
A Effective 43% 67% 487 59.5%

DRPP
Consultants

Source:

Table 8.3.13

Passenger Train Punctuality

Mail and express Other péssenger Mixed trains
trains trains
BG MG BG MG BG MG
1969 - 70 90.5 72.4 89.9 9.4 91.9 88.6
1974 - 75 90.0 77.0 80.5 68.0 79.0 74.6
1975 - 76 93.1 77.5 83.4 67.3 74,1 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 77.8 66.8 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 54.3 64,6 61.4
1981 - 82 77.1 75.3 70.8 65.0 70.8 71.6
1982 - 83 83.2 80.6 73.7 73.9 75,2 75.0
1983 - 84 79.1 81.7 64,0 80,3 71.5 81.2
Source: Bangladesh Railways

Train accidents

(3)

The 1983/84 total of incidents is the lowest in ten years,
Unfortunately the accidents Lfimvclving 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 Table 8.3.14.
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Whilst the technical faults are related with levels of main-
tenance there {s» a high number of accidents due to human error. This
is a measure of pedformance of diccipiine, and therefore reflects
on management.,

Table 8.3.14 analysis of Accidents

1981 / 82 1982 / &3 1983 / 84

Due L@ Human error 68 115 84
Due to Technical

faults 83 75 81
Miscedilancous 48 13 6
Total | 109 202 o 171

Source: Sangladesh Railways

(4) Observations

Overcrowding is a prominent phenomena of most railways In South
Asia. It is accertuated by ticket-less travel and shortage of avail-

able rolling 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 nurber of ticket-less
passengers, a cause and effect situatior.

In addition, | Class and 11 Class pass-agers are increasing.,

In approximate numbers, 1 Class 30,000 journeys a year and II1
Class 1,000,000 journeys a year. 1II Class journeys are f1lling
about 275,000 per year and of course this additionally provides
more standing space and reduces the pressure.

It is significant that the nunber of fare paid passengers and
passenger kms have been increasing steadily since 1969/70,
about 907 to 1983/84% but these have had to be accomodated in
only about 97 more trains and train-kms, the major increase
being on the East zone, see figure 8.73.5,

This is further verificd as the coaching vehicle-kms have only
increased 387 since 1969/70 of which only 2% has been on the
Metre gauge.

b) Ticket sales. Scetion 8.1,7 requlres government assistance to
promote the eradication of fraud, waste and abuse. This cannot
succeed to reduce ticket-less travel unless passengers can
purchase Lickets casily.
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8.3.4 Diesel locomotives

(1)

the locomotives

Availability

A locomotive vepresents the largest item of capital cost amongst
the rolling stock and it 1Is therefore necessary to utilize it to the
maximum extent possible,

The uwtilization of locomotives depends on the availabtlity of

relative

to the stock

owned,

The first parameter is

the percentage available on-line i.e., after deductions for loco-
The second is the percentage in use
i.e., after deductions for withdrawals, and those under or awaiting
repairs.

motives withdrawn from stock.

there are variations with the published data.

(2)

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 8.3.15 gives the calculated numbers of revenue earning diesel
locomotives on-line and in-use for broad gauge and metre gauge derived
from the published statistics and then expresses the avatlability as

Performance

[n order to establish performance relative to 1969/70 it 1s neces-

Table 8.3.,16

Average Number of

Steam and

Diesel Hauled

Train per Day

Pass

trains
69/70; 33011
74775 21022
75/76| 23913
77/781 27977
78/79| 30007
79/80] 31492
80/81| 32974
81/82 1 33554
82/83 ] 34090
83/84| 33810

Broad gauge

Goods

b4s0 |

5709
6018
5621
5360
5645
5623
5772
4893
5157

Metre gauge

Total Trains | Pass Goods | Total |Trains/
trains | per day| trains ) trains day

39451 108.1 30517 | 123293 | 337.8
26731 73.2 700172 13533 | 82545 228.,9
29931 82.0 75785 14524 1 90309 247 .4
33598 85.7 80710 13787 | 94497 258.9
35367 96.9 89764 16169 | 105933 | 29C.”
37137 101.7 93005 17206 | 110211 | 301.%
38597 105.7 91468 16924 | 108392 | 297.0
39326 107.7 95038 19968 | 115006 | 315.1
38983 1%6.8 90896 18898 | 109794 | 300.8
38967 | 106.8 96735 16953 | 113688 | 311.4
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Table 8.3.15 Diesgel Locomotive Availability in Revenue Traffic

16-8

Pass Freight Total Total Engine No. of Engine No. of Locos % on-line | % in use
Year Train | train train kms/ kms locos kms/day locos owned relative

kms fvr| kms/yr kms/yr day on-line on-line in use in use to on-line

x103 | x103 %103 A B A/B=C D A/D=E F C/F x 100 | E/C x 100
BROAD GAUGE !
1969/70 2194 252 2446 6701 378 18 415 i 16 18 100 88.8
1974775 2253 250 2503 6857 249 28 307 : 22 32 87.5 68.75
1975776 | 2449 298 2747 7526 262 29 323 5 23 32 90.6 79.3
1976/77 | 2654 250 2904 7956 274 29 351 i 23 32 90.6 79.3

977/78 | 2692 229 2921 8002 274 23 346 23 32 90.6 79.3

1978/79 | 2845 267 3112 8526 291 29 361 24 32 90.6 82.75
1979/80 3082 275 3357 9197 285 32 361 : 25 44 72.7 78.13
1980/81 3400 @ 290 3690 !lOllO 232 46 304 | 33 52 88.5 71,2
1981/82 3571 351 3922 10745 206 52 290 | 37 64 81.3 71.2
1982/83 3776 418 4194 11490 162 60 274 42 70 78.9 70.0
1683/84 3688 423 4111 11263 183 62 270 42 76 82.0 67.7
METRE GAUGE !
1969/70 6191 . 1899 8090 22164 214 104 272 ] 81 125 83.2 i 77.9
1974/75 5877 : 980 3857 18786 153 123 253 | 74 141 87.2 E 60.2
1975/76 6239 . 921 7210 19753 161 123 261 i 76 141 87.2 61.8
1976/77 - 6581 ! 763 7345 20120 164 123 270 i 75 141 87.2 | 61.0
1977/78 © 6978 ; 821 7799 21367 172 124 285 ; 75 135 91.8 ; 60.5
1978779 . 7675 ° 966 8641 123674 185 130 : 287 ; 82 ; 148 7.8 ; 63.1
1979/80 | 8251 1027 9278 25419 192 132 , 295 : 86 2 148 89.2 65.1
1980/81 © 8468 1004 9472 25951 177 147 28 91 | 188 | 78.2 | 61.9
1981/82 : 8713 : 1255 ¢ 9968 27310 169 162 269 | 102 . 189 ; £€5.7 ! 63.0
1982/83 © 8646 ; 1259 $905 27137 171 159 261 104 [ 226 70.4 f 65.4
1983/84 9138 i 1213 10351 28359 155 183 251 ‘ 113 ' 223 82.0 i 51.7

Source: Bangladoch 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 theg» were 99.9% and 98.4% respectively.

Broad Gauge

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

106.8 16 _
108.1 * 0.49

fn 1983/84 106.8 tralns would require x 0.999

= 31.8 say = 32 lccomotives

Matre Gaugg

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

311.4 81
2ot B

337.8 * 0.655 < 0.984

In 1983/84 311.4 trains would require

= 112.17 Say 113 locomotives

These flgures 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 conslderably and the conclusion on locomotive
requirements based on 1969/70 is not correct except as an indicator of
performance.

(3)
a)

Locomotive Mix.

[t 1s 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 3lst December 1984 based on 75% availability., Taking
out non-revenue requirements (9 locomotives) 45 locomotives are
available as opposed to 42 caleulated from statistical data.

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

The locomotive mix of 20 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 neced for 1,000-1,500HP transfer locomotives to replace
the HID class on passenger, transfer and ballast trains when new
locomotives are cbtained.
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Table 8.3.17 Timetable Requirements for Locomotives on December 31, 1984:

Broad Gauge Only

£6-8

"ON LINE" in service locomotives
On line Locomotive class HHD1 ALU 20 MLU 20 BDE 25 JDE 25 3
locomotive Locomotive
. Tractive effort >24,000 65,600 65,600 65,500 60,480 shortfall
requirementc
Gross horsepower 500 2,150 2,150 2,250 2,600 133,000
Average HP/unit 1,800
Availability ’ . Main-line Smail
Best quarter of >807% 777% 75% 927% 767 &0 locomotives | locomotives
1983
v Last half of 1983 727 77% 677 887 717 757
For current psgr.
31 links 5 9 9 4 4 31 - -
For assigned
1 shuttle service 1 - - - - 1 - -
*For current ballast
and departmental
5 trains 4 - - - - 4% - 1
For special and
8 seasonal trains - 4 1 - - 5 3 -
12 “*For shunters 5 - - - - 5% - 7
For current goods
14 demand - - - 5 5 10 | 4 -
71(75%)| Sub-total 15 13 10 9 9 56 7 8
254(25%); Unavailable 5 4 4 3 3 19 ! 2 3
95 Required 20 17 14 12 12 75 i 9 11
Available j
Source: CIDA * Not in revenue earning traffic
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(4)

Fuel consumption

Diesel fuel represents the siagle largest item of locomotlve
expenses. The 1982/83 average locomotive H.P, {n table 8.3.19
shows reduction from the 1969/70 figures when considering the
numbers of locomotives on line. Considering installed H.P.

Table 8.3.19 was prepared from data contained in the RDPP (Revision)
report and varies sltightly with the CIDA data in tables 8.3.17 & 18,

The most useful measure of fuel consumption is the average number
of litres of fuel used | « 1,000 gross tonne-kilometres, the
statistics do not provide this parameter. Whilst operating con-
ditions vary with cach country the following results sugpest
sultable objectives.

India 3.7 - 4.9 litres per 1,000 tonne/kms.
Tajwan 6.2 - 9.3

Nigeria 4.8 - 6.0

U.S.A, 5.6

Canada 3.9

Table 8.3.19 installed Horse lower

Year Nos. of Installed Total Fleet
considered locos e HP average
1969/70 38 1125 42750
38 950 36100
8 1380 11040
21 1380 25980
ig 2150 38700
5 400 2000
128 156570 1223Hp
37 1125 41625
1982/83 37 950 35150
7 1380 9660
34 1380 46920
25 550 13750
28 1350 37800
22 500 11000
38 800 30400
17 2150 36550
14 2150 30100
12 2250 27000
12 2600 31200
20 550 11000
303 362155 1195up

*Bangladesh year book 302

Source: Bangladesh Railways

CIDA
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)

HP available = %%% x 156570 = 174918HP
1983/84 = 229 (withdrawn locomotives not known)
299
303
But avallability is less (Published data)

HP available = X 362155 = 357,374Hp

1969/70
1983/84

(0.91 x 18 + 0.841 x 125) : 143 = 0.850
(0.756 x 76 + 0,793 x 223) : 299 = 0,784

HP available =

148680 HP
280181 HP

0.850 x 174918
0.784 x 357374

1969/70
1983/84

tonnes fuel per HP/year

1969/7( 27059 - 148680 = 0,182 t/HP
1983/84 43688 - 280181 = 0.156 t/HP

Actual HP in use
97

1969/70 = 156,570x Tp = 118,650 HP
1983/84 = 3—57—%3—@ = 185,261 Hp

tonnes fuel per HP/year

27059 - 118650 = 0.228 t/HP
43688 - 185261 = 0,236 t/HP

1969/70
1983/84

These {igures are contradictory but suggest that the actual con-
sumption remains the same.

Driver discipline is important in fuel cconomy 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 injectlon 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 gufdance to young staff will also assist.

(4) Observations

a) The locomotive fleet contains many new locomotlves, 74% of the
broad gauge fleet has not reached half life (working life
assumed 30 years) and 71% of the metre gauge locomotives.

[n order to get the maintenance situation in hand it is neces-
sary to reduce the size of the locomotive fleet in operation
cach day. This will effectively bring the maintenance
requirements down to the achicevement level of the workshops, a
positive result,

b} The drop in the number of engine hours per locomotive on line
and in use, allowing for statistical changes due to locomotive
mix when compared with 1969/70, and the reduction in the number
of trains run raises anxiety over the efficient use of the
locomotives. The number ot bours worked per day is based on
time off shed to time on shed o is not based on hours working
tains,

The timetable must be changed to suit new arrangements and the
train patterns and the train diagram must be critically examined
to ensurce thav old wasteful practices are eliminated.

c) dperating practices to improve utilization of rolling stock
and locomotives such as:

(1) segregation of roller bearing wagons and other stock into block
trains tor single commodities

(11) Forming trains of high pay-load long distance unit tralns
(ii1) Optimisation of loads over different sections

(iv) Identification of over-age and unflt wagons, and to avoid
mixing with trains of roller bearing stock

(v) More through freight trains to speed up long distance ser-
vices & reduce intermediate shunting and marshalling.

d) The fuel consumption statistics are encouraging In that they
appe to be similar to 1969/70. However these figures must
be kept under regular observation and good fuel cconomy practices
maintained, such as low engine i ling specds, and shutting
down engine when there is at least one hoar before the next
movement, a new medasurcment parvameter of litres fuel/1000
gross tnkms maintained., A vigorous locomotive management
practice needs to be estallished to ensure that the loco-
motives are worked more continuously,
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8.3.5 Quality of Service

This subject is one that is dlfficult to quantify, and consequently
subjective to experience or opinion,

The railway provides unprofitable social services in some instances.,
However, the deteriovation of the railway's f(inancial position must be
stopped so that the drain on national resources can be halted.

Whilst the railway has lost its premium passenger market to air
and road, it provides an important social service for those who cannot
afford the faster services. By operating international transfer
traffic the railway makes an important foreign exchange carning, and by
transporting export goods an indirect contribution 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 passenzev was carried out to ascertaln,
among other things, their percepticn 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 ls in Tabie 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:

(1) Transport of personal baggage

(1i) Suitable for medical patients

(1ii) Easier travelling
(iv) Preferance for rail

These are good marketing points to build upon for passenger travel.






Table 8.3.20

Continued

Mo. Origin Destination Distance Time Speed Comfort Agvantage Othoer
km. hours k.p.h comment
17. Dhaka Poradlus 338 8.5 40 11 Mod :
train.,
" Phaka Poradha 338 8.5 40 111 Hod Hotter for wimk
18, bhaka Jessore 570 1.5 50 1 Mod Goods carried
19, Dhaka Ishordi 306 6.5 47 111 Mod Fasier
20, Nhaka Chuadanga 36a 5.3 70 11 tod ot given
21 Phaka Jaganatagonj 196 7.3 27 111 Good Safer (2 reap.)
22 Dhaka Dina jpur 101 16,7 29 1 Hod Prefoer rail
23, Dhaka Rangpur 114 14.5 29 1 Good Best for p.ll']iun!,
" bhaka Rangpur 114 14.5 2 1 Mod Officer transport
24 Dhaka Bhadurabad 224 1.8 17 11 Mod Fasier ( 2 resp.)
" Dhaka fhadurabd 224 1.8 67 11 Gond tHear house
5. Dhaka Gatbanda 349 10.5 33 111 Mod Safer
26, Dhaka Hanarpara 325 8,5 3B 111 Mod ticar house
" Dhaka Banarpara 325 8.5 38 11 Good Near work
Source Consultants Survey,
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Table 8.3.21 Analysis of Rafl Passenper Users Survey

Comfort pood Comfort Muderate
Advantage b e e e ]
over other | [l I11} Total I Il [l Total Total
modes
e SRR S I A . . N SN

Comfort 3 1 (} { 0 i 0 0 4
Save cost 0 0 2 1 2 V] 0] 3 3 5
Safer U 2 2 M §] 0 1 1 9
Convenient 4 3 1 8 5 4 3 12 20
Accessible 0 4 0 4 0 0 4 4 8
Road bad ] 5 0 7 1 0 2 3 10
Other 0 2 0 2 1 1 1 3 5

10 17 5 32 7 5 14 26 58

Source: Consultants Survey

3 Passengers in 11 and 111 class were travelling within the
average lead for their class of travel, hence there is a bias towards
long distance travel. The reasons piven for rail travel should he
considered when [raming customer services for the long distance
traveller. These services are more than a social service and there
Is a latent demand for scrvices that represent real value for mouey,
particularly when travellers arve prepaved to travel more than 300 kms.

Overerowding was discussed in the passenger traffle section 8.3.3
and reinforcing the traln sith additioncl coaches is essential to
improve the image of train travel and the quality of the service.

(2) Frelght services

A survey of freight shippers was conducted, coveriug major
shippers of petroleum products, jute products, fertilizer, cerals,
iron and cement.  The reason fer the choice of rail as opposed to
alternative modes was requested. The results for shippers who used
rall for certain routes in preference to other modes are given in
Table 8.3.22. A number of respondents of the origin and route, it was
alternative mode, but on examination of the origin and route, it was
realized that this meant that there was no feasible alternative,
as there wvas a rail siding to the factory. Thus these have been
classed as being chosen for convenlence. This sample emphasises the
converience and safety to the produces in transit. However the data
sheets show up the excessive Cone in transit, particularly for the
Jamuna crossing.  This is a matter requiring detailed study of
operating procedures, and reinforees the need for a special officer to
supervise crossing traffic,
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Table 8.3,22 Rail Freight Users Survey

. Survey results for rail
Reason for pre-
ference for rail Number %
Saves time 0 0
Saves cost 3 20
Not available 8]
on others 0
Saler 2 l}
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 Introductlon

A financial review of the railvay system must include marketing and
pricing stratepies.  Accounts must be so organized with the necessary
statistics that budyets and performance indicators are based on realistic
figures and costs of specific operations ldentified.

In this section material is obtatned from railway statistiecs and
others is developed.

Table 8.4.1 and Figure 8.4.1 show the relationship between expenses
and revenue for each fiscal year frvom 1969/70. 1971/72 was only a part
year and has been left out. Depreciation 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 been used to show tirends, this clearly shows the
inereasing loss trond and the expenses/revenue plot shows the dramatie
change that occured to revenues in 1982/83.

The downward trend in the operating ratio indicates that the
expenses must be held to a predetermined budget level and the revenue
Inecreased.

Figure 5.4.2 sbows the comparison of the ratios of the largest
expense ftems to the total expenses. Labour and administration costs
have been held to a reasonably constant figure against the increasing
sum of the maincenance costs has varied widely. This is an erratic
performance which mav be due to external effects upon the railway, such
as exeessive maintenance costs due to flood diamage, and other disasters.

Until the maintenance condition of the railway has improved the
predominance of this werk is bound to continue in the expense accouat,
However as discussed carller there should be no "betterment” item
fncluded as these are vssentially capital works.
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Table 8.4

.

Revenue-expenses—operating Ratio

Operat%ng Ogurusing Depreciation Net OpeFuLlng

Year revenue expenses expenses ratio

™) (B) () (B-C) Al (B-C)
1969/70 303039 252751 30059 222692 i.364
1970/71 202441 210053 31461 178592 1.133
1971/72 PART YEAR
1972/73 2469734 236131 20000 216131 1,143
1973/74 278328 342637 30000 3126137 0,890
1974775 402722 407101 30000 377107 1.077
1975/76 504839 494090 7633 486457 1.038
1976/77 542950 572502 9371 563131 0.964
1977778 | 627214 660320 3057 657263 0,954
1978/79 | 328633 800348 6585 793763 1,044
1979/80 | 922610 963792 7323 9564069 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)

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 tne consumer price index for each fiscal year with
1973/74 taken as the base year.

Two coneclusions 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 C.P.I. in 1983/84.

Figure 8.4.% derived from table 8.4.3 shows the relative earnings
of passenger traffic to the CPI. The revenue from II and T[T class
traffic and the aggregate revenue have railed to keep ahead of the
C.P.1. The heavy predominance of 1I1 elass traffic on aggregate pas-
senger earnings is clearly shown. The effect of fare increases is
obvious. The constant short leaa of 1I1 class travel shows in the dis-
tinctive step pattern. This makes the task of increasing the relative
value of passenger carnings hard, and would suggest that annual
Increases in fares are necessary to maintain the relative position of
passenger carnings.

in examining the railway revenues the costs of operation must be
established, and from which fares and rates can be established.
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Table ¥.4.2 Relationship of Revenue to C.P.I1.

89-8

Year ‘ Rev. per E ! Rev. per ? g c.r.1. ﬂ Rev. per ’ Rev. per ? C.P.I1.
! pass i Ratio J tonne . Ratio ; ratio f Pass km Ratio | tonne-km [ Ratio | Ratic
T3/74 1.63 Sl 0 4l.25 0 100 | 100 ; 3.5z © 100 i 18.84 Sl 1100
74775 2011 129 : 56.00 136 ' 139 i 4.16 118 P26.0 138 139
75/76 2,18 134 63.%44 154 : 223 ’ 4.41 125 . 28.2 150 ©223
16/77 2.32 142 i 74.06 180 ? 195 5 L.5C 129 . 32.0 170 i 195
77/78 2.47 152 79.76 193 . 183 ! 5.57 130 f35.0 186 ;183
78/79 3.3% 205 126.95 308 ; 217 ; 5.95 169 . 47.0 249 . 217
78750 3.0 221 139.17 337 : 236 ! 5.93 168 - 49.7 204 © 236
80/81 3.0l 223 174.24 422 : 272 i 5.92 168 62.¢ 334 Poo272
81/82 | ~.bi 283 200,22 1 500 i 294 f 7.30 210 S 74.9 398 294
82/83 4.h7 L 287 [ 253,49 1 615 ! 339 ; 7.35 208 - 88.3 : 469 P339
83/8% ! £.99 i 306 i 240.38 ELE 353 L 7.39 i 210 | 86.6 j 460 353
Source: Bangladesh Railwavs BEPP Macro Economic Model
Table 5.4.3 Relationship of Passengar Revenue to C.P.I.
ACC 1 11 ! IT1 Groess i CPl
e e e e - T —t T T F T
Rev. per ! Rev. pass Rev. pass ! Rev. paéghT Rev. pass - : =C.
Year ¢ pass Ratio km _ARatio_i km ARatio km jRaEio km Ratio Value - Ra
73/74 i 19.01 10GC 13.2 100 4.4 100 | 3.3 100 3.52 100 28.3 106
75/75  27.0 142 16.8 127 ! 3.8 127 3.8 115 4.16 118 36.3 13¢
75/76 1 28,7 151 17.2 130 6.0 136 4.0 121 4041 125 63.0 223
70777 28.6 150 17.4 132 6.1 139 4.1 124 5.54 12¢ 55,3 195
77/78 1 2h.7 140 17.0 129 6.2 141 4.1 124 4.57 130 51.8 183
73/7¢9 E L1045 218 26.7 202 9.0 205 | 5.3 161 5.95 1aG 1.3 217
79/80 1 41.5 219 26.6 202 9.2 209 ’ 5.3 161 5.92 168 6. Y 236
81/82 | 40.5 213 26.4 200 9.0 205 f 5.3 161 5.92 168 76.9 272
82/83 | 8l.1 427 45.1 342 13.0 295 6.4 194 7.33 208 96.0 33¢
83/84 Ai 9l1.6 j 482 i 54.5 ! 413 ' 14.0 ; 318 J 6.3 ; 191 , 7.3¢9 210 | 100 | 353

Source: Bangladesh Railways
BEPP Macro Economic Model
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8.4.2 Rall transport operating costs

In 1978 u detailed traffic costing excercise was made based on live
data for the Financial Year 1976/77 {or which details of actual expenses
were avaitlable at that time. Detailed distribution of expenses over the
different services and the functional groups of operations for 197e/77
were done and expenses requived to perform unit functions were established
for the metre pauge system, the broad gaupe svstem, and for passenger and
freight services. These unit cost data were updated to 1978/79 prices
during the Railway Development Planning Project (RDPP) and the results
were reported in its Final Report Supplementary Report Volume 1 June,
1980,

An attempt has been made to estimate overall passenper-km and tonne-
km costs by means of thuse unit costs since the detailed derivation of
rallvay mnit costs, a compler and time consuming task, outside the
scope this study,

The unit costs developed by the RDPP study show unit costs further
broken down into working expenses, depreciation and interest.  The
latter two categories apply to book values and, piven the inconsistent
accounting practice ULy BR concerning capital costs, are not applicable
for estimating veal costs. Therefore, only the unit cost data under
the category of working expenses were taken,

For freight transport the total operating eost was calculated as
follows:

The operating cost of transporting a wagon load of cargs for the
average hauling distance (275 km on the metre gauge and 166 km on the
broad gauge in 1982/84) was obtained by taking terminal expenses and
marshalling expenses at both ends and multiplying the unit length hauling
expense by the average 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 average of the two system weighted by total
tonne-km carrvied by ecach system (77% of the metre gauge and 23% for the
broad gauge in 1983/84),

Table 8.:.4 Freight Service Operating Cost Estimaticn

] Terminai | Marshalling Linehaul

Metre Gﬁugc AvchEcAf}dﬁ;EGfE'Cost r B

Per Wagon
Workiny Expenses per Wagon (TK) 2 x 193.5 2 % 49.0 275 x 2.68
Depreciation and Interest (TK) 2 x 59.8 2 x 17.3 275 x 1.35
Broad Gaupe Average Transport Cost

Per Wapon
Working Expenses per Wagon (TK) 2 x 111.9 2 x 28.0 116 x 4.40
Depreciation and Interest  (TK) 2 x 47.0 2 x 10,/ 116 x 1,76
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Metre Gauge Cost Per Tonne (10.9 toune to a Wagon)

Per Wagon Per tonne
Working Expenses (IK) : 525 48.2
Broad Gauge Cost Per Tonne Per Wagon Per tonne
Working Expenses (TR) : 1,020 93.6
Depreciation and interest (IK): 807 74 0

.

Average Cost Per Tonne

from weighted ton-km : 107.9
Working expenses (TK) i 54.2

Working Expenses Total

107.9(TK/tonne) x 2,939 x 103

il

K317 x 108

Then the 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.%4.

For passenger transport similar proeedures were taken. Terminal
expenses were included at both ends of the average travel of 63.6 km.
and the per kilometre moving expense was multiplied by the 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 sugpested in the original unit cost tables. The overall
per passenger operating cost (working expenses) was obtained by taking
the average of the two system weighted by the total passenger km of
cach system (797 metre gauge and 217 broad gauge). The total passenger
service operating cost (working expenses) was tnen obtained by
multiplying the per passenger cost with the total number of passengers
in 1985 -84, The resulting figure was 639 million Taka. The foregoing
procedures are rhown ia Table 8.4.5.

The estimated total freight service cost and the total passenger
service cost of Tk.317 mitlion and Tk.63Y million were increased to
1983 levels by applying the peneral price index of 1.46. The resulting
total passenger and freight service cost was Tk.1,396 million which
can favourably be compared with the actual non-capital expenditure of
BR in 1983-84 of Tk.1,782 millton, This total of 1,782 million was
divided into passenper and freight service costs in proportion to the
above estimated figures. Finally, thus derived service costs were
divided by the 1983-84 total output figures, (7,982 million pas-—
senger-km and 779 million tonne-km) to vield an average passenger
service cost of Tk.0.1%Y per passenger-km, and an average freight service
cost of Tk.0,/7959 per tonne-km.



Table 8,4.5 Passcenper Service Operating Cost

Estimation

Average Transport Cost Per Passenger For Average Distance

Terminal Moving
(TK) (TK) Other
Metre Gauge
Working Expenses (TK) 2 X 0,648 Hihox 0,007 0 L
)

Depreciation and interest (1K) x 0,170 bl o 0,00/ 16

Broad Gauype
2r04¢ Latpe

0, 803 63,0 x 0,067 147
0,259 63,6 x 0,032 147

Working Expenses (TK)
Depreciation and interest (TK)

reoro
“oos

Average pass-km cost

Working Expenses (TK):  6.46
Devreciation and interest (IK): 1.91

Working Expenses Total

6.46 (Tk./pass) x 98.9 x 100 = Tk 639 x 106

Whereas the terminal expense, marshalling cxpense do not in
principle vary depending on transport distance, the linchaul expense for
the freight service and the moving expense for the passenger service
Inereases as the distance gets longer. Assuming that the relative
values of cost components shown in the unit expense data remain stable,
the relationship between the tonne-km cost or the passenger~km cost
and the transport length (linehaul) was derived from the unit cost
data shown in the Railway Development Projec: Report. The results are
shown below in the form of equations,

10653

EF = 0.0077 (== + 67.7),
Ep = 86.5

U.UZSJ(—E—— + 4,26)

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

8.4.3 Railway rolling stock capital costs

Capital costs of passenger services and {relight services were
estimated as follows:

The replacement cost of a typical diesel locomotive is in the
order of Tk. 25 million. For a freight wagon the replacement cost is
fn the order of Tk, 750 thousand and for a passenger carriage Tk, 5.3
milllon. Assuming the cconomic life of 25 years and 107 scrap value,
the capital costs In terms of amortization at 157 interest rate and the
interest on the serap value are Tk. 3,856 thousand, Tk. 116 thousand and
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Tk. 817 thousand tor a locemotive, a wapon, and a passenger carriage
respectively,  on the hourly basis they arve Tk, 490, Tk, 132 and Tk, 93.3
respectively,

The capital costs were allocated on the basis of train operation.
However, locomotives and passeager carriages on the one hand and
freight wagons on the other require a different approach since wagons
are not tied to trains for their entire journeyv whereas locomotives
and carviages normally are,

The average namber orf units per train in 1983/84 were 1 for loco-
motives 50,2 tor wvapons in terms of d-vheel units, and 18.9 for
carviages again in terms ot dewheel units (BR Year Book).  Numbers of
wagons and carriaves ia terms of physical units are 42,2 and 9.5

respectively.,

Average daily kilometre by the three types of equipment are
shown in the Year Book. Averape lengths of freight and passenger train
trips were caleulated from the total train kilometre and total numbers
of train runs.  Averdage turn round days of locomotives and carriages
were obtained by dividing the respective average train trip lengths
by the published fipgures of average dafly kilometre.,  The average turn
round of wagons was caleulated from the annual tonne-km, the average per
wagor: load, the total number of wagons in use, and the average cargo
trip length.  From the published figures of average running speeds of
freivht and passenger trains, averapge running time lengths for the
average train trip lengths were calculated and average terminal cime
lengths were obtained by subtvaction. Wagon trips and freight train
trips are independant as indicated by different average this lengths of
265 kms aud 4703 kms. o Because of the costing procedure presented here
is based on averape train movements, a portion of wagon turn round
proportionate to the ratio of average trip lengths should be taken.
(Remaining portion is atrribatable to oches average trains), By means
of moltiplving the hourlty capital costs with time lengths in terminal
and journey the total capital costs were caleulated. Table 8.4.6
shows the forepoinyg procedures alongwicth relevant data, and the result-
Iny capital costs per passenger-km or per ton-km at different trip
distances,  The average number of passengers per train includes

ticketless passengers.,

It shoula be noted that in these costing procedures the number of
hours attributable to a trip is estimated and used as the basls, not
the number of running hours so that non-productlve hours are properly
taken into account.
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Table 8.4.6

Railwav Rolling Stock tapital Cost

(L)

Basic Data

Diesel

Replacement cost (Tk. thousand) 25,000

Life (vears) 25
Amortization at 157 with interest

on 10% scrap value 3,856
Hourlv Capital Cost (TKk). 440
Average No. per train 1

Average daily kilometres: (km) 161

As Train

Average train trip (km)

Locomotive Wagon

(includes empry)

Freight

750

25

1106
13.2
42,2

14.3
47.3

Passenger
Carriape

5,300

25
817

93.3
9.5

170
94.5

(2)  Time bData
Locomotive
Freivht Ya e SOeNYe T
Freight Pass. Freight Passenger
Average Train Speed 9.93 30 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 hrs/trip 2,29 11.0 70, 5% 10.1
#Attributable to average train trip
(3) Cost
a) Average per train: Tonnes = 427
Passengers = 1296
b) Passenger Service Cost per passenger-km: (CP)
CP = —i— {(440(11.0 + %) + 93.3¢10.1 + Ly x 9.5)
1296L 30 ' 30 '
= 12'6 + 0.034
c) Freight service cost per tonne-km: (CF)
o w 5Q g i . L
CF = {440(2.29 + 553t 13:2(70.5 + 555) x 42.2}

1
27
.
2.3 4 9,235

L
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d) These equations are solved for varylog values of L and
tabulated in Table Boa.7,

8.4.4 The cost ot rail transport

(1) Existing basis

The data obtained in the previous two sub-sections was tabulated
[n vable 8.4.7 and plotted in figures 8.4.5 and 8.4.6 for freipght and
passenger traftfic respectively., These represent the "true costs" for
rail transportation at 1985 rates.

(2) Improved train scrvlces

Two different conditions were considered. Passenger traffic
service wlll be fwmproved In the future such that a nominal 10%
cost reduction would occur in the operating costs by:

o Higher train speeds due to track improvement projects

o Less delavs due to improved communication

° Improved locomotive reliability performance

° lmproved signalling at important stations

o Improved carriage cleaning facilities

o Improved train departure times

° lmproved revenues due to longer trains and less fave dodging.

Freight trains were c¢owmsidered to maintain their llne-haul,
shunting and transfer times but there would be improved wagon
turnvound time.  This would be a nominal 50% reduction in the time
taken between placing a wagon into o siding for loading/unloading
and receiving it back into trartic after loading/unload?-g, at both
ends of the tvip. Delavs in fevry crossings at the Jamuna River are
considered to be terminal times and not operating.

These improved rail transport costs are tabulated in Table 8.4.8

and plotted in figures 8.49.7 and 8.4.8 for freight and passenger
traffle respectively.,

Table 8.4.7 Existing Rail Transport Costs

(1) operaving costs

Distance km 25 a0 100 150 200 250 300 356G 400

3,080 | 2006 | 1asa fovo7 L ooy | oes | 0,79 10,76 1 0.73
0.20 i 05 fo oo | o 0.12) 0.12 | o.11 | 9.11
. N T N S N R I

Taka/Tome-km
Taka/pass - km

T
l
|
|
i

i

(2 Capital costs
Taka/Tonne-km 4,01 ] 2012 1.18 ' (.86 0.71 I 0,61 0.55 ' 0.50 0.47
Taka/pass - km 0,96 1 0.25 0. 14 l 0.11 0,09 ‘ 0,08 0.07 I 0.06 0,06

1
|
i
i
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Table 8.4.7 Existing Rail Transport Costs (Cont,)
(3)  Combined capital and operating costs
T T
Distance km 25 S0 100 J 150 ! 200002500 1 300 350 400
[ e . ! . N . . S
Taka/Tonne=km | 7,81 Gl O T S L TN R PR TS 1. 34 1,26 1,20
Taka/pass - knm i 0, On [ 0,27 10,23 i S B A D DA 0,1y 0,17 0,17
— i
Source: Consultants
Table 3.4.8  lwmproved Rail Transport Costs
1. Operating costs
T T
Distance km 25 50 ! 100 150 ! 200 | 250 SIS 350 400
Taka/Tonne-km | 3.80 | 2,16 | 1.34% |1.07 : 0.93 10,85 0,79 10,76 1 0,73
Taka/pass - km | 0,18 | 0,13 | 0.11 0,11 1 0.11 ] 0,11 ) 0.1 josto boosto
- N . | -
2, Capital costs
. T Rl e S I - e
Taka/Tonne-km 2005 Lold 1 0.69 [0.54 0,96 1 0,42 0.39 (0,36 0,35
Taka/Pass - km U.46 l 0.25 [ 0.1% |0.11 0.09 1 (.08 0.07 (0,06 (.06
3. Combined capical and operating costs
Taka/Tonne-km 5.85 3.30 2,03 11.61 1.39 1.27 1.19 [1.12 1,08
Taka/Pass - km 0,64 0.38 0,25 10,22 0.20 0.19 .18 10.16 0.16

Source: Consultants

8.4.5

Freipht rates

A graphical plot was made of the freight tariff for two principle
commodities obtained frowm the published tariff's commencing January

1, 1985,

the rail users survey,

This is shown in figure 8.4.9
8
This corroborated figure 8.4.9 except routes

, Table 8.4,9 was obtained from

67, 68, 70 & 72 where the survey price is higher than the piotted graph,

8.4.6 Passenger fares

Actual fare paid was obtained from survey data whleh ls 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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FIG.2.4 .5 EXISTING RAIL PASSENGER CAPITAL AND OPERATING COSTS

(1985 prices)
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FI1G. 8.4.8 IMPROVED RAIL PASSENGER CAPITAL AND OPERATING
COSTS (1985 Prices)
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FIGURE 8.4. S RAIL FREIGHT TARIFFS -1985 RATES
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Table 8.4.10 Rail Passenger Users Fares Survey

Route 1 l‘ b Fare i Fare
No. Drigin DPestination Class " Distance t th/pass l Th/pass- km.

! chaka ! chitragony ' l i 347 : 28, 0,33
| 1 Dhaka :‘ Chitragong '! 11 \] 343 | 70 : 0,20
2 Dhaka { Laksam pon 190 s 023
3 phaka | Comilla \ Lo et TER 0,87
s, Dhaka 1 Bhai rabd | | 58 9 o
5 Dhaka | chorasal 1 I1I \ 45 5 Eoooan
b l Dhaka | Sordchar { L \ 107 n i 0.10
7 | bhaka l Kishorganj % I | 133 0 0.3
7 i Dhaka . Kishorgani | 1L L 133 R
s | Dhaka | Saesinat oo | 58 T B
9 { Dhaka | ymensingh i o Loe o Lo
9 | Dhaka }; Mymensingh E oL | 116 25 1 0,22
9 \ phaka | ymensingh . I % 6 ;20,10
10 | Dhaka ‘l‘ Tongl ; { ‘. 23 20 ‘l 0.87
N | Dhaka | Brahmanbaria i 1L 106 12 o
12| ohaka . sylhec ~ I 3 w9 0.K0
12 i Dhaka | sylhec ! I o e S
13 | Dhaka . srimongal | L 208 | 200 Lo0.96
14 ! Dhaka | akhaura I §8 e | 13| 0.
15 ; Dhaka | xhulna 1 I 623 l 0 0.38
16 | Dhaka L sirajgan] . I 212 1 58 P07
17 | Dhaka i poradaha E 11 338 \ o0 0.7
17 Dhaka i poradaha { 1 338 40 1 g.12
18 | Dhaka | Jessore ] 1 570 E w1 L 0.60
19 é Dhaka ' tshurdi | 308 33 0.1
0 ' Dhaka ' Chuadanga 1 I Z 168 96 i 0.26
21 1 Dhaka Jagannathganj ! 1991 ‘1 196 19 i 0.i0
22 E Dhaka } Dinajpur ; 1 1 481 L3209 \ 0.64
23 | Dhaka ! Rangpur } 1 4164 285 0,69
24 i Dhak.a “ Bahadurabad l i i 224 45 0,20
15 l Dhaka : paibandha ‘ 111 ‘ 349 31 0,09
26 | Dhaka : Bonarpara ' 111 325 29 0,09
27 l Dhaka i chan Ipur ! i 58 13 0,22 _A_J
source Consultants survey.
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8.4.7 Loading and unloading charges

The rates in sub-secrion 8.41.5 are oury the llae haul charges
{nvolved in transporting the suods from the loading point to unloading
point.

To the shipper therc are two additional charges to be paid, charges

for loading and unloading, which are tabulated in Table 8.4.11. These
were obtained f{rom the shippers and also the rallways.

8.4.8 Comparison of costs, fares and rates

Figures 8.4.11 and 8.4.12 are plotted from the previous figures of
costs and fares in previous sub-sections,

(1) freight costs and rates
Figure 8.4.11 shows the curve for costs against distance. The

tariff charge clearly exceeds the operating cost, but is below the
total cost under the existing 1985 operating conditions. Total cost

Table 8.4.11 Rail Ireipht Loading and Lnloading Cost Surveys

Loading cost Unloading Cost .

TK/Tonne TK/Tonne Comments
Jute 13 - 17 13 - 14
Fertilizer 20 - 30 .25 - 35 Shippers data
Fertilizer 8 8 B.R. data
Wheat g - 11 8 - 11
Rice g - 1l 8 - 11
Tron 11 13
Cement 8 8

gource: Consultants survey

{s the operating cost nlus the capital costs. Jhen improved operating
conditions exist, i.c. the wagon rurnround time is reduced, the costs
are reduced as shown by the curve of improvad total cost. The benefit
to the railwdv_gg_improgigrtotnl costs is clearlv shown and a small
adjustment to jute taritff{ rates for over 100 km would ensure that

all ecosts are CQX%ESQJDLFE£~£££i£f'

(2) Passenger cost and rates

Figure 8.4.12 is the similar plot orf costs and distance for
passcenger traftic (11 lass onbv. The graph shows that Rail Traffic
does not cover its costs at all distances, especially below 60 km whe
the cost curve moves away from the tariff curve. This lead is the
average for 11 class railway trattic. Operating cost curves are sho
for the existing vonditions and the improved conditions as described
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FIG.8.4. 12 COMPARISON OF RAIL PASSENGER COST AND FARES
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All the landlines and exchanne instruments are owned and maintained

by T and T Dupt. The statt regquived ter the exclusive
the railway dare puaid tor by (he railwavs.  This systoem may
| ceead 90 and thouph the actual rate s dispnrea,
split vesponsi-

ines aperated by
he satistfactory

when efficieacy rates
{6 is much below this Pipare and vad beay Gervicens sutter.
bilitivs on satety dare e parantee ol performianee.

T oand Fohan pveceatly installed new PABX's in major centres and
leased new lines to the Fai beavs, but whilst these resalt in jmproved
access, nothing is pained unless the maintenanee grandard is raised.

in September 1982 o poverament comni Ctee Tound that there was o
atternative to the continued tease of T&T lines. As long as the train
sorvice i oot dow density this van be acceepted provided the low quality
of service can be accepted by the public.  However should the train
service pattern chanye then the railwavs will have to consider exc lusive

gervices through <TC contral ot eperations.

As a component o the cevond ADB railway project Norway is financ-
ing the catablishaent of @ rad lway owined, operated and maintained cable
network.  Thix will be onoa avstemwide basis using fibre-opt ics based
based on digital technology.

(2) Radio links

In order to overcome the tand line inetficiencics the railway
leased HE channels trom 16T and installed some 40 sets in a network to
improve vontrol However there were prob Lems of operation, control and
ma intenance and by 1980 there were considerable det icicucies in this

system, as most transmission is by morse code.

In addition the vailway uses the P&l VHF/ULHE Finks, but these must
cventual Iy conect into the tandline sevstem with its attendant faitlures.
Thore have been suppest fons that these exclusive Lines are also being
used for non=railway purposes. Fhe efficiency of this system was esti-
mated as 605 in the RDEPP report.

The res-ult has been ne tanpible improvement in communicotions as
shown by the cont inued drop in perfocmance indices.

(1) Aacilbiary cgui prient

tn addition to control equipment the railwavs also own information
equipment such as Pablic Address systems at principal railway stations
and portable radic sets. Additional portable radio equipment will be
necessary it the Lrain servive patterns change, increasing the need for
more local control o operations, and installation of telex machines or
faesimile machiines at importaet Failway centres to enhance the speed of
information transmission.

(4) Maintenance aned training

Pepui prent purchased by Che railwavs signalling and telecommunica=
Lions departments are sophisticated and requive maintenance. Many com-
punents o be pepaived or have wlty parts replaced.  Without the
ability to majntain, Feplacement i the only way Lo keep equipment in
opuration. his iv expeonsive in toreign exchane.
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8.6 Rollingstock, Worlishops and Ferries

The rollingstock of the railway divides itself primarily into {four
groups; Locomotives, passenper vehicles, freight vehicles, and self
propeliced cquipment. this last item is specialized cquipment used by
the engincering departients, and is not discus 2d.

The quantitivs ot rol lingstock are discussed in this section toge-
ther with the requirements ot the workshops both tor rollingstock and
the enginecying department.

B.6.1 Freiphl wapons

A study bas not been made on present wagon requirements, as the
wvagon turnround is excussive which distorts the overall requirements.
Turnround must be roduced to about 8 days if there is no Jamuna river
crossing and 10 dayvs with the crossing. This assessment is based on
the State Rallwavy or VhatLand's 1984 performanee where 5.25 milltion tons
were hauled with 8,495 wagons in use,

The largest lactor is the terminal Lime which includes loaded wagons
idle in the sidings waiting for lovomotive power cither for main-line
haul or for shunting inte loading or unloading sidings.

A 504 improvement in corminal time is showa in Scction 8.4 to be
vital to the ceonomic well being of the railwoy, and consequently on
the requirements of the wapon fleet.

(1) Optimum fleet size

Table 8.6.1 dNumber of Wapons Required shows the cffect on the
wagon [leet size {f terminal time can be raduced to 50% based on
1983/84 statistics.

This is bascd on averapes and therefore does not represent the
max imum number of vehicles required under peak traffic operations.
Taking out the specialized wapons is an attempt Lo adjusc for this
factor. The tinal Cipures indicate that a wapon {leet ol just undev
3000 wagons for broad wauge and about 7500 for metre gaupe are
recuired.  Vhis gives a total flect size of 10,500 wagons in terms
of 4 wheclers.

Caleulating the tonne-kms per wigon day based on 1983/84 results
is given in table 8.6.2,  Wapon performince.

The caleulation of the ronue-kms per wagon day on line shows
the efficiency that can be achivved by a reduced travel time.

(2) Wagon retirements

Figure 8.6.1 pives the age histogram for wagons based on 1982,
Using as a basis, that in 1985 the actual wagon fleet was the 1983/84
total minus the 950 over age wapons, and thence with wagons retiring
at the age ol 45 yoars, it is not until 1993 that the wapon flect size
drops below the requirements tor 1985 traftic. This is shown in table
3.6.3, Retirement Progriamue.
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Table 8.6.1 Number of Wagons Required

(In Terms of 4—wheel Vehicles)

Factor Broad Gauge Metre Gauge
1983/84 Tonnes—km p.a. 205 x 106 573 x 106
1983/84 Turnround 15 days 17.6 days
Average speed kph 10.65 kph 9.72 kph
Average lead kms 194.5 km 298 km
Hence Av. Trip time (days) 0.75 (Say 1 day)l 1.27 (Say 1.3 days)
Hence Terminal time 14 days 16.3 days
Allow 50% improvement 7 days 8 days
Hence improved turnround 8 days 9.5 days (say)
1983/84 wagons loaded (p.a) 65,952 151,720
Hence wagons loaded (p.a) 180.7 415.6
Hence wagons under load (180.7 x 8) (415.6 x 9.5)
each day 1446 3949
1983/84 ratio of loaded
wagons to empty wagons per train 29,2/44.2 41.7/52.1
Hence: 1:1.51 1:1.25
Hence wagons on line 2184 4937
Add 1983/84 wagon availability 6.8% 5.4%
Hence wagon. flect 2333 5206
Add 1983/84 special traffic
wagons (oil, molasses, fertilizer) 495 1444
add specialized wagons
(flats excl. depnrtmental) 80 762
Minimum Fleet 2908 7412
say 3,000 say 7,500

Source: Bangladesh Railways

Consultants Calculations
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Table

8.6.2 Wagon Performance
(Based on 1983/84 Results)

Factor

.

.

tonne kms/wagon day

with

1983/84 result

with

1983/84 result

BG 2184 wagons on line 257
3000 wagons (947 effective) 175

Wagon [leet on 1ine for 1969/70
performance of 229 toane—kms 2453

Wagon fleet on line for 1969/70
performance of 190 tonne-kms 82

e ———— [

1983/84 tonne kms. per annun 205 x 106 57
1983/84 tonne kms per day 561,644 1,

| e

- ____________._—_-——————__________————___.____..

154

MG 4937 wagons on line 31
7500 wagons (94% cffective) 19

12

MG

e

3 x 106
569,863

]

8
8
1

63

Source: Consultants

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

1983/84 average =

2000/01 based on 1969/70

154 x 3872 + 121 x 9667
13539

= 130

229 x (4632 x 0.939) + 190 x

(14984 x 0.919)

199.4 say 200

50% improved service with 10500 wagons (947% effective) T

561,644 + 1,569,863 _

16

10,500 x 94 =

8-107

(4632 x 0.939 + 14984 x 0.919)

able 8.6.3.



Number of wagons

Figure 8.6.1 Histogram of Wagon Age

(Based on 1982)

Wagons (B6 + MG)

|
40001 3754 (including departmental wagons)
3591
3046 1982: 205227 in terms
30004 2795 2779 1984: 19892 4 wheels
2010
2000 1
950
1000+ 872
533
192 /4;;;
0 ./4 » Age
10 20 30 40 50
2027 2017 2007 1997 1987 1982
Source: JICA Study
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ize of the new wagon [leet the average basis s used. Traffic is
onsidered on o systemwide basis and broad and metre pauges are not
separately fdentified.

s

~

In Table 8,00 the wapon tleet is caleulated for four conditions:

The Case 1 scevario is to achieve 200 tonne kms per wagol day by

the end of the Firth Five Year Plan.

Case L1 is to achieve 200-tonne kms the end of the Third Five
Vear Plan and to maintain this srandard,  Case 11 is the 1969/70
peachmark year standard.

Case 111 is the requirements to meet the 530% improved terminal
time of 2lo tonne—kms per wapon Jav.

Case 1V is when no improvements are achieved but wagons are procurcd
to satisfy demand.  In witicn case it would be impossible as the wagon
saturdation weuld overwhelm the capacity to haul the wagons and to
maintain then.

The first prioricy is to get the metre pauge performance up
to broad gauge of 190 tonne-kms per wagon day. This would give a
wagon requirement of Jo,085 in 1990, and then target 200 in 1995
and Q1o in 2000,

This would give a requirement for wapons shown in Table 8.6.0,
Additions to wagon fleet. (Target Plan)
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Table 8.0

Factor

-
Case [
Tonnes carried per annum
Tonnes carried (per day)
Tonne-kms per annu
Tonne~kms per day

Target tonne-kms /wagon
day

Required wagons

add 6% unsecrviceable

Total Fleet

Case I1
Average for 1969/70
Required wagons

add 6% unserviceable

Total Fleet

Case III

But 50% improved
terminal time is

Required wagons

add 6% unserviceable

Total Fleet

Case IV
"Do Nothing" Scenario

Required wagons

add 6.0% unserviceable

Total Fleet

.5 Wagon l'lect Size
1985/86 1990/91 1995/96 2000/01
2.82x108 4,10x100 6. 0x100 9.3x106
7,75 11,233 16,438 25,480
778x106 1,087x100 1,590x10f 2, 465x108
2.05x100 2,98x106 4, 363100 6.,75x106
130 150 175 200
15,769 19,867 24,914 13,750
1,007 1,268 1,590 2,154
16,776 21,135 26,504 15,904
200 200 200
10,250 14,900 21,800 as above
654 951 1,391
A R A N—
10,904 15,851 23,191 35,904
216 216 216 216
9,491 13,797 20,186 31,250
605 880 1,288 1,995
10,096 14,678 21,474 33,245
130 130 130 130
15,769 22,923 33,539 51,923
1,007 1,463 2,140 3,314
16,776 24,386 35,680 55,237

Source: Consultants
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(4) Conclusions

Figure 8.6.2 plots the wagon requivemrents asainst the traftic
demand for various levels of efficiency in vehicle-kms per wagon day in
service.

on this pranh are alse plotted the Mhre-85" stock still in service
and two curves ol p tential wiapon requirements. One is the "do-nothing"
seenario, i.e. the wagons required at 198,5/84 levels of performance,
the other is the apt imum requirement of purchases to haul the trattic
with an increasing et ifciency.

The "Uptimum' solutren is based on propressive jmprovement with
identificd tarygets ol achicvement.

The first target is to hoiny up the metve gaupge performanee Lo
existing 1983/84 broad gauge standards f.e. Lo achicve 190 vehicloe-kms
per wagon day, and then to tarpet the 200 and 216 vehicle-kms per wagon
day.

This approach requires noowagon procurcement during the Third Five
Year Plan. Procurcvment arter 1995 depends upen rate af prowth of
fraffic and the level of efficiency acuieved,

Figure 8.0.2 contfirms the importance vohivle turaround in deter=
mining the number of wagons in the rleet.

This confirms the need to jncrease wvagon availability, and the
following measures are recommended.

a) Institute the fraud waste and abuse eradication programme
outlined in Section 8.1,

b) lnstitute the Termina! Manager assignment given in Appendix
ABL1L2(2).

¢) Appoint a Jumuna Crossing Officer as described in Sub-
Section 8.1.8.

d) Examine quickly and implement CLDA recommendations for anti~
theft measures.

(i) Use of composition brake blocks
(ii) Use of high tensile steel in brake components.
(iil) Use of more bogie wagons

(iv) Replace brass bearings with roller bearings
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8.6.2 Passenger carviages

The requirements for passenger coaches 1s made more complex by the
number of passengers who ride the roof, locomotive running plate and
cling on wherever they can.

Certain facts are documented.

A. Coaching vehicle-kilometres:

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

B. Passenger train kilometres:

1969/70 11,794 x 103; 1983/84 12,826 x 103, (48.7%)

C. Passengers:

1969/70 72,885 x 103: 1983/84 98,872 x 103, (435.7%)

D. Passenger kilometres:

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

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

1969/70 125,787: 1683/84 130,545, (+3.8%)
F. Carriages per train (A/B):
1969/7C 18.306: 1983/84 17.88. (-2.6%)

Source: Bangladesh Railways.

Summarizing these facts the scenario 1is described as:
In 1983/84 367 more passenpers travelled 897% more passpngcr—kilnmetres,

than in 1969/70, were carried .in 4% more trains of 2.5% fewer carriages for
an increase of 67 in vehicle~kilometres and 97 in train-kilometres.

(1) Passenger traffic

Table 8.6.7 gives projected passengev growth,

Table 8.6.7 Predicted Passengel Traffic
(Per Annum)

Year l Passengers Pass—kms.

1993-84 125.9 x 100 $,000 x 100
1985-86 132.5 x 106 8,428 x 100
1990-91 158.1 x 106 10,055 x 106
1995-32 18Y.6 x 100 12,059 x 100
2000-01 232.9 x 106 14,812 x 100

gource: Consultanis
Note: 1983/83 represenls paid passengers nlus estimated 27.3%
ticketless passengers.
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A factor to be taken into congid
tive to provide bench-mark yeax

Basing the average

dards: (II1 Class only considerad)

seatling capa

stanuards of

travel.

Saeats pe

Carriage Total

1983/84 (1) and (Ts)
ratio to whole fleet

Factor

r carviage 1969/70

MG
68
890

Source:

Bangladesh Railways

Average secats per coach in 1969/70

To arrive at

(104 x 275 x 0,64) + (68 x 890 x 0.58)

1

10 seats per coach.
cars and other low density vehicles.

A further factor
80% of passengers and
This is considered to rem

trips.

ghort intra-district trips arve
by Class Ll and 111 passengers.

This wou

Estimated passenger traffic.

Table 8.6.8

(375 x 0.64) + (890 x 0.58)

to be considered is that it is
407 of passenger—kms are short intra—
ain unchanged.

consideved
This is presente

77 seats peyr carriage for IT & IIT

AAC & [ Class seats, it was assumed the
1d permit for dining cars and sleeping

ayation is the primary objec-

Estimated Intra-district Passenger Traffic

(Per Annum)

city per coach on 1969/70 stan-

re would be

estimated that
district

to be only undertaken
d in table 8.6.8

Year

1983/84
1985/86
1990/91
1Y95/96
2000/01

Passengers

125.9 x 100
132.5 x 0P
158.1 106
189.6 106

232,9 x 106

WK om K

Intr

100.7 % 102
106.0 x 10

126.5 x 10b
151.7 x 100
186.3 % 106

a-district

8,000
8,428
10,055
12,059
14,812

Pass-kms

x 106
x 106
x 106
x 1006
x 106

Intra-district

3,200
3,371
4,022
4,824
5,925

X
X
X
X
X

106
100
106
106
106

Source:

Consultants

However Class

distance trains.
passengers remains unchanged during

i1 & 111 passengers are
It is assumed rhat the percentage of

the perfod.
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Table 8.6.11 gives the estimated passengers and passenger-kms
by Class of vehicle for each year consldered.

(2) Carriage retirements

The J1ca Study shows that about 9% of the carviage fleet is
over the theoretical ceonomic age of 35 years. The histogram of age
is shown in figure B.o. 3.

The actual caryviage fleet considered for 1985 is the total carriage
fleet in 1983/84% minus the 148 over-ape carriages. The retirements
were then calenlated on a pro-rata basis. This was then adjusted to
represent il & 111 Class carriages which comprise 85% of the vehicles.
This is shown in Table 8.6.12.

The same condicions over retirement of carriages occurs as
described for wagons and the historical cost approach ls the same.
This is recommended in the JLCA study.

(3) Future requirements

The ACCHl Class carriages are retlred and replaced us necessary
to give a constant fleet size of about 140 vehicles.

It is anticipated that through track reconstruction programmes,
improved communications and modernized signalling a gain in journey
speed of up to 207 can be achieved.

This would assume to occeur in stages up to 2000, The effect Is
to reduce journcy time thereby releasing vehicles to work additional
trains in the same day. This increases the number of kilometres
cach Jav the vehicles run. An important statistic of train operations.

The study has shown a snlit between Intra-district and inter-
district travel.

This split is reflected in the vehicle requirements and the
1983 /84 vehicte-kms per carriage on line is used and the assumed
vehicle-kns for intra-district is taken as 807 of the average and
intra-district taken as 1207 of the average. (the same as the pas-
senger—kilometre split of 40/60.)

The intention is to raise the average for the whole fleet to
300 km by 2020 in progressive stages ds recommended by the JICA study.
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Table 8.6.11 Estimated Passenger Traffic by Class of Vehicle

(Per Annum)

ACC+I Passengers ‘ 1.+111 Passengers ACC+1 Pass-kms \ IT+II1 Pass-kms
Year intra Inter i Intra Inter Intra Inter | Intra inter
district distvict district district | district | district ! district i district
1 I\
T T
) 1
1985/86 ‘ NIL \ 437,250 ! 1062107 26,062,750 N1L lOl.lelOD; 3, 3712107 &,955.&6x106
i ! !
|
1990/91 \ NIL | z21,730 E 126.5x10" 131,078,279 NIL 120662100 | 4,022:10° ;5,912.34:\-106
|
H i
1995/96 NIL 625,680 & 151.7210" 137,274,320 NIL 144.71x10° a,sz;.x;m(’ @7,()9().29:-;106
oo
2000/01 NIL 768,570 ll 186.31100 1145,331,430 NIL 177.74x10% 1 5,925%10° ;8,709.25:-:106
i

61T-8

Source: Consultants
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Figure 8.6.3

Histogram of carriage age
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b) Intra-disvrict travel

Table 8.6.15 ror 11 and 111 class travel shows the critical
effect that vehicle-kilometres pev day have on vehicle requive-
ments. This ractor is considered important for lony distance
trains. A typical journey such as train 33, takes 13,20 hrs
potween Chittagong and Navavanganj. 107 speed up pives 10,38
hrs.  With 3 hrs Lerminal time this rake can Jo the return trip
in 24 hrs elapsed time, piving vehicle kms ol 336096 0% N 674
vehicle kms per day.

This advantage is piven Lo Lhe train vehicles only, but the
averape vehicle-kms are considered over the vhole fleet available
for usc, 1t is therelfore pecessary Lo improve the kilometre pey
dav performance for all coaching vehicles in use aud to reduce
the number of vehicles held as spare Lo a practical minimaen.

Table 8.6.1b gives a similar table for ACCHE Classes hased on
the same format. However the calenlation does not include on
occupan.y tactor which is assumed as shown in the Table.  The
increase in passenpers is avcompodated ovoa higher occupaney
ratio.

Table S.0.lo  aCCHL Class Vehicles tor ﬂlnLl'.‘l—(“.‘%Ll'ik'L Travel

Factor 1985/86 1990/91 1995/96 2000/01

System wide passenger
per day Class ACCHI
|
Systemwide pass—kms
per day ACCHI

1,198 1,430 1,714 2,106

T
|
396,466 [ 486,959

wv. Sumbor of scats/ - U
seats/carriape 30 i 30
Load factor i ; 307 i 30%
OIS SR o T b T e e —
Vehiele-kms per day i Y : 400 \ 450
Passenger—kms bgr'ddf"—w o § i N ] ]
per vehicle on Line 1,800 . 2,250 i 3,150 1 T 00 4,050
R — 72 R AU
Tneffective stock 157 | Lo 147 13,57 | 131
Required No. of * _T—
vehicles | 130 \ 142 120 125 | 136

Source: Consultants

¢) Summary
(1) Casc ACC+] passengers require a consistent fleet of about
the same size as the existing fleet.
(ii) The vehicle requirements to releave overcrowding as well as
obtaining higher utilization are summarized in Table 6.6.17
for 11 and 111 Class travel.
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d)

Table 8.6.17 Il and 111 Class Vehicle Requirements

Year ‘ Intra~district Inter-district Total
1983/84 545 670 1,215
1985/86 560 671 1,231
1990/91 672 09 1,481
1995/96 882 1,061 1,943
2000/01 1,004 1,209 2.213

gource: Consultants

(iii) Spare stock for casualties, delays, specials and extra
trains are includad as the vehicle-kms per day is for all
vehieles available for use.

Vehicle requirements

It is clear that an major purchases of ACC and 1 Class vehicles
are required during the three [ive year plants. 1t is

that refurnishing of vehicies or a very limited purchase may be
required but only as replacements.

For Class Il and 1[I carriages there is a need for additional
vehicles. Not only as replacements but also to satisfy the
inereasing demand for travel. The requirements are glven in
Table 8.6.18.

Table 8.6.18 Vehicles Required

Factor 1985/86 |1990/91 [1995/96 2000/01
Pre~-1985 stock 1,050 962 860 638
Required fleet 1,231 1,481 1,943 2,213
Increase 181 519 1,083 | 1,575
lncrease over previous 181 338 564 492

gource: Consuli mts

In 2000 a fleet of 2213 vehicles is required of which 638 are
"pre-85" stock i.e. older than 15 years.

This represents an "ideal" situation where overcrowding is
progressively reduced at the sametime as efficiency is increased.

These are two other conditions to consider, both extremes.
(i) The "Do Nothing'" Scenarico where carriages are purchased

to releave overcrowding, but there is no improvement in
efficiency over 1983/84,
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Flgure 8.6.4 sets out graphically the three cenditions in Tables
8.6.18, 19, and 20, together with the "pro—-85" fleet {rom Table
8.6.12.

The figure also shows that the existing fleet is not capable of
handling the trarfic requirements. Using the actual fare-paid
passengers it can be shown that to pive cach a seat in 1983/84
1,214 carviages would be required, but only 1,176 existed and
157 of these were not available. Ihis represents o 1227 load
factor from fare—-paying customers.

(4) Conclusions

A vehicle fleet of 2,213 Class 11 and 111 vehicles have been iden-
tified together with 140 ACCH]D Class vehicles,

Two other scenarios for the Class 114111 requirements have been
developed, which shows the extremes that could be considered,

This has been developed into a diagram of requirements and procure-
ments in Figure 8.0.9.

The "{deal situation has 442 vehicles procured in the Third Five
Year Plan. This leaves a shortrall of 77 vehicles in 1990. 150 vehicles
are refurnished in Railway workshops during the Fourth Plan and 266
imported. The railway factory commences production in 1992 geared to
produce 00 a vear, 50 in the rirst year, 75 the second and thenee 100
a year, the 2125 available in 1995 topether with the procurement and
shortfall. The railway factory producing 100 a year satis{ies the
future requirements to 2000,

The "minimun’ condition shows that the 442 fmported in the Third
Five Year Plan pives a aaa ]l but diminishing relict to overcrowding in
1938, 89 and Y0 bhut the railway factory coming on stream helps to releave
the overcrowding sliphtde but progressively.

Tt is emphasized that juproved perrormances in vehicle-kms per day
and an increase inoavailabicity are the preminent factors in 1educing
overcrowding shown particalarly in the Figures 8.06.5.

To achicve the required results of improved vehiele~kms per vehicle
day on line it is necessary to carry out reforms to existing practices:

a) Introduce new coaches into tong distance service as complete
rakes replacing existing 1akes.
h) Cascade replaced rakes into existing train service to bring

all rakes up to link sreength,

¢)  Increass train Lempths up to Tocomotive limitations, loop
length Himitations, or braking capacity 1 jmitations,

d)  Increase Link Gtilization by timetable changes to increase the
daily kilometyes worked by ocach carriape Pink.

¢) oOnly when all tour items have been carried out is there justifi-

cation to increase the number of  Tinks and introduce new train
-

servidces,
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8.6.3 Locomotives

The locomotive pertormance is discussed In Section 8.3 Rall Per-
formance and in this section locomotive requirements are examined.

(1) Replacement locomotives

Figures 8.6.6 & 7 is a histogram of the locomot ive fleet age for
both broad and metre gaupe.

In preparving these histograms it has been considered that the
economic life of & main-line locomotive is 35-40 yeracs. By the latter
date the whole class has been withdrawn. For shunting and transfer
locomotives the veonomic life is assumed to be 25-30 years.

A half-life refit is assumed to occur at about half the upper
limit of ceconomic lite.

The terminology (halt lire refit) normally meahis that the loco-
motive is subject Lo a complete refurbishing at mid life (say 15-20
years) during which all equipment is stripped out of the locomotive
and refurbished and replaced where necessary. Also the body and bogle
structure is checked for cracks ete., and the whole is then repainted
and tested betfore ve-entry into service.

These offer a planning tool for the purposes of locomot ive replace-
ment purchases tor a whole class of locomotives, however, individual
locomot ives will not neenssdarily conform as events will dictate refits
and scrapping.

Tables #.0.20 and 8,622 show the [leet situation by locomotive 8
class in five year periods.

From these tables Fipures 8 6.8, Y and 10 were prepared to show
requirements for refits and replacements,

Gub-geetion 8.3.4(2) showed that 32 revenue carning locomotives
on the broad gaupe and 113 on the metre pauge are required cach day
to maintain the 1969770 diesel locomotive performance. However to base
locomotive requirements on this parameter alone is not completely
correct as the timetable requirements shown in Table 8.3.17 requires a
fleet of 54 locomotives in revenue carning traffic each day for broad
gange traffic and 188 for metre gauge traffic.

a)  Metre gauge

The metre gauge has a total of 5 shunting and 76 mainline and
transfer locomotives to bu withdrawn over the next 10 year period.
commencing 1985,  These replacements are tuemselves due for
replacement in 215-2020 for smaller locomotives and 2025-2030
for mainline locomotives.

Considering major refits these would occur between 2000 and

2005 for shuntiung locomotives purchased 1985 to 2000 and 2005-
2010 for mainline locomotlives.
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Table 8.6.21 Broad Gauge Locomotives
(Refits and Withdrawalis)

Locomotives
Year b e T T Action
Group Class Class size
1985-1990 ALU20 18 Refits commence
1990-1995 MLU20O 14 Refits commence
1995-2008) HHDL 20 Refits commence
2000-2005 BDE2S 12}74 Refits commence
JDEZD 12°° Refits commence
2005-2010 ALUZO 18 Withdrowals in propress
2010-2015 MLU20 14 Withdrawals in progress
HHD1 20 Withdrawals in progress
2015-2020 - -
2020-2025 BDE25 12 Withdrawals in progress
JDE25 12 Withdrawals in progress

Source: Consultants

Table 8.6.22 Metre Gauge Locomotives
(Refits and Withdrawals)
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Locomotives AAJ
Year I~ Action
Group Class Class size ’
e S
1985-1990 ADEL 5 Withdrawals in progress
EEU6 26 Refits commence
1990-1995 DEL1-2 38}76 withdrawals in progress
CMULO0 38 Wichdrawals in progress
MLUL4 21 Refits commence
1995-2000 MLUL4 13 Refits commence
HHD1 22}—73 Refits commence
HHD2 38 Refits commence
2000-2005 GEUL4 8} Withdrawvals in progress
LEUO 26 withdrawals in progress
JDEL4 18 Refits commence
2005-2010 - -
2010-2015 HHD1 22] Withdrawals in progress
HHD2 38p-81 Wwithdrawals in progress
MLULA 21 wWwithdrawals in progress
2015-2020 MLULA 13 Withdrawals in progress
2020-2025 JDELS 18 Withdrawals in progress
Source: Consultants
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The fallacy of large purchases of locomot ives in any one
tve year period shows up in figures 8.6.7; 8.0 and 8.6.10.
stween 1980 and 19353, 78 locomot ives were purchased, and using
ne parameters assumed for reflits and economic life the 60
hunting and transfer locomotives are due for refit at the sawme
ime as tne 13 MLU's delivered in 1978, and arve due for with-
rawal at the same time as 21 of the newer MLU's.

Table 8.3.18 indicates that there is a shortfall of 6 shunting
ocomotives and hence replacement of the ADE-1 class of 5 loco-
otives would be in order. This would complete the shunt ing loco-
otive requirements until 9(015-2020 for traffic at the present

evels.,

However 1990-95 brings the 76 locos of classes DEL-2 and
U10 to the end of tneir ceconomic life. The availability of
‘hese locuomotives Is average but the effects of larpe purchases
f locomotives is obvious in the irrvegular pattern of the histo-
irams. The future load for refits must be taken into vonsidera-
sion. The 76 locomotives should be replaced over a period of 15
sears, at an overall rate of 30 locomotives in cach five year period.

The desirable metre pauge replacement programme is given
below, b ¢ new bioad gauge locomotives are required which alter
this pattern (See Sub-section 8.6.3(3)

1985-1990 5 (Replacing ADEL)
25 (Replacing DEL-2)

1990-1995 13 (Replacing DE1-2)
17 (Replacing GMU10)

1995-2000 21 (Replacing GMU10)
9  (Commencing replacement EEU-6)

It is sup,gested that the new locomotives are cascaded in at
a rate of b a year and the older locomotives cascaded out com-
mencing 18 months after the first new locomotive 1s accepted for
service. This will also enable locomotives with a potentially
longer ceconomic life than assumed to remain in service longer thus
providing the additional locomotives that increasing traffic will
require over the next 3 five year plans. This method also permits
the mix of locomotive types to be kept in proportion, and also for
a locomotive standardization policy to be implemented. This pro-
cedure will also enable shunting type locomotives to be taken off
revenue traffic trips and replaced by transfer type locomotives.

b) Broad guage

None of the arguments [or metre gaupe apply to the broad
gauge, where the immediate need is to cover the ALU 20 class
locomotives as they go through refits by 1990, With threu loco-
mot ives cach year undergoing refit at least one and probably two
at times will be unavailable. This Ls an ongoing situation as a
similar number are required to undergo refit in 1990-95 and also
1995-2000. No replacements are required but additional loco-
motives are nceded.
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(2) New locomotives

The CIDA report states that additional locomotives are required to
achieve the timetable, 20 for broad gauge and 30 for metre gauge. But
this timetable Is based on present uneconomic performances.

An example of unceonomice services is on the Kalukhali Bhatiaparaghat
line. This service requives 3 HHD locomotlives working links 5A x 5B
takes 10 hours to cravel 72 kms each way for an average daily loco-
motives, vet uses only two rakes of coaching stock, There appears Lo
be a ratiomalization required in the train schedule and speeds. e is
appreciated that track conditions may limit maximum speeds, but there
appears to be surplus locomotive capacity. This is only one example
where low locomotive utilization is pulling down performance figures.

a) Broad gauge

The broad gauge, without a need for replacement locomotives,
has no cascade process for rationalization and consequently
additional locomotive purchases must be considered.

The existing fleet lacks mixed traffic locomotives and 1000-
1500HP locomotives capable of working over tracks in a poor
condition of maintenance. A total of 9 such locomotlives econ-
sidered necessary. This is the number of main line locomotives
required in the CIDA report, which uses the timetable as justi-
fication for the increase with a 75% availability. The primary
function of the 9 locomotives is to relieve the shuuting loco-
motives from passenger duties and to supplement goods traffic.

b) Metre gauge

The melre gauge is to cover replacements by a cascade system
of introductions and withdrawals. It must be noted however that
by the year 2000 the locomotive fleet will be essentially the
same size as 1985, but the {nterval will permic programmes for
traffic rationalization, train re-schedullng, and other improve-
ments for raising productivity to be implemented. A larger
locomotive fleet may not be necessary.

(3) Locomotive requirements

The situation for Bangladesh locomotive requirements 1is not as
simple as the process deseribed, as there 1is tremendous pressure for
passenger transportation, an influx of new locomotives will add to the
pressure to supplement passenger traffie in place of their designated
requirements of moving the more profitable freight traffic.

Bangladesh Railways needs time to be able to bring up its main-
tenauce facilitics to be capable of handling the existing locomotive
fleet before adding to the maintenence requirements by a larger fleet.

A majer factor to be faced is the prohibitive cost of spare parts

accentuated by Customs Duties. This is well documented in the CIDA
report Subscction 9,3.3 and Appendix F.
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a) Replacement locomotives

The Third Five Year Plan is fully justified In replacing the
5 Shunting lLocomotlves Class ADE-1 of the metre gauge.

The question .cmains on the balance of the metre gauge loco-
motives. It must bu appreciated that the pE-1 and 2 Classes with
the GMU-10"s together represent 315% of the metre gauge fleet and
will be life expined by 2000 (CIDA report 2005).  The CIDA report
recommends that 5 locomotives will be withdrawn by 1990, but this
only defers the question ol replacements Lo later period.

The actual metre pauge replacement programme modifies the
outlined proposal in 8.6.3.3 to:

1985-1990 2' metre gauge (Replacement of 5 AD-1 and
16 DEL-2)

1990-1995 30 metre gauge (Replacement of 22 DE1-2 and
8 GMU-10)

1995-2000 30 metre gauge (Replacement of 30 GMU-10)

The shunting locomotives ADE-1 are best replaced by 80OHP-
L000HP locumotives to release shunting locomotives from
shuttle and transfer links,

b) Additional locowmotives

The broad gaupe locomotive fleet has a need to relieve
shunting locomotives from passenger duties.

This has economic advantage, as when diesel locomotives per-
form tasks for which they are not designed the malntenance tasks
and requirements are increased. The 9 broad gauge mixed traffic
locomotives are recommended.

However the traffic projections show that there will be
significant increases in traffic, and signiflicant numbers of
rolling stock have to be purchased to accomodate the traffic.
This was discussed in Sub-Sections 8,6.1 and 8.6.2.

(1) Freipght traffic

The 1983/84 Statistics are used as a base for estimating
future locomotive requirements.

Tonne-kms hauled: 2.13 x 106 per day
Number of freight trains: 60.6 per day

Tonne kms per train: 35,150

Wagon tonue-kms/day: 130

Locomotive ovailability: 713.5%

Table 8.6.6 shows target tonne-kms per day to increase effi-
clency it is also assumed that the number of wagons per traln
cannot be inereased, and Table 8.6.5 glves the tonne-kms per
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day of traffic to be hauled.

Then in Table 8.6.23 the required

is calculated.

numbers of trains per day

fable 8.6.23 Requlred freight trains per day

1983/84 1985/86 1990/91 1995/96 | 2000/01
Target tonne-kms /day 130 130 190 200 216
Factor over 1983784 1.00 1,00 1.46 1.538 1.662
Tonne-kms/train 35,150 35,150 51,319 54,001 58,419
Daily tonne-kms 2. 16x106 | 2.05%106 2,98x106 | 4.36x106 6.75x100
Trains/day 60,06 58.3 58.1 80.6 115.6

i1) Passenger traffic

1983/84 statistics a
passengers must be included, as t
figures for 1985 onwards in Table
gsengers f.e., ineluding ticket-le

Likewlse the

Ticketed passenrpger-kms :
Estimated ticket-less pass—kms:
Total passenper-kms :
Number of passenger tralns
Passenger-kms per train
Vehicle kms per day
Locomotive availability

.

Table 8.6.13 shows target vehicele
It is also assumed t
and another

efficiency.
be strenpthed by 10%
of ~dditional trains.

Thus Table 8.6.24 the required nu
calculated first at 1507 load fac
load factors.

re used, but ticket-less
he projected passenger
8.6.7 are for total pas-

55,

17,215 x 103 per day
4,703 % 103 per day
21,918 x 103 per day
357.6 per day

61,286

182

73.5%

—kms per day to increase
hat in 1990 trains would
10% in 1995, before running

of trains per day is
and then at the targetted

mbers
tor,



Table 8.6.24 Required number of passenger

trains

per day

Target vehicle-kms/day
Factor over 19873/84
lncrease carriages 107
1990 & 1995

Pass—kms per train

Daily pass-kms

at 150%

Trains per day
load factor

.

passenger load factor

1983/84

Factor over

Trains per day

Lo83/84 | 1983/86 | 1990/91 | 1995/96 | 2000/01
e e | e Taso | 282
1.00 1.03 1.21 1.37 1.55
1.00 1.03 1.33 .64 .86
6l,286 | 63,025 | 81,510 | 100,509 | 113,992
51 925100 | 23.1x106 | 27.5%100 |33.0x106 40.6x100
357.6 365.9 | 337.4 | 328.3 | 356.2
s T s | 125 | 1o 0,95 |
1.0 1.0 0.83 0.67 0.63
357.6 365.9 | 406.5 | 490.0 | 565.4

gource: Consultants.

111)

The total number of trains run ignoring engineers and dep
mental trains is obtalned fro

Table

Total trains

8.6.25

m Table 8.6.25.

Total trains per day

art-

Freight trains

-

Sub-Total

R

Passenger trains

Field to reduce over crowding

60.6
357.6

418.2

1983/84

985787 1 1990791 | 1995/96 | 2000/01
58. 3 58.1 80.6 115.6
165.9 | 337.4 | 328.3 356.2
W2h.2 | 395.5 | 408.9 471.8
NI 69.1 | 161.7 209.2
n24.2 | 464.6 | 570.6 681.0 |

Source:

Table

can be raised by incres
track, signalling and communi

This is included in

locomoti

Consultants

8.6.25 does not include any
utilizations in 1983 418.2
motives or 1.90 trains per locomotive d
1sed train speeds
cations profects.
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Table 8.6.26 Required number

of locomotives in service

per day

1983/84 | 1985786 | 1990/91 1995/96 | 2000/01
Tsub-Total trains B R R R T
(fable 8.6.24) 418.2 42402 395.5 408.9 471.8
Locomotives in use 220 220 - - -
Trains per loco per day 1.90 1.90 1.90 1.90 11,90
Roanired Locos per day (A) B S U T PR ETCR E YT B
T liation nereased | | S S A
57 {n 1990/1995/2000 - - 2.00 2. 09 2.19
Reqnired Tocos per day (B | PR Tos 196 | 216
Jh e ! S S
Load factor 1.5 1. 1.25 1.0 0.95
Relative to 1983/84 1.0 1.0 0.83 0.67 0.63
Total trains (Table 8.6.24) - - 464 .6 570.6 681.0
Utilization - - 2,03 2.09 2,19
Thequired locos per day (C) - - 232 273 311
-;DUUCUZ Consultants.
Table 8.6.27 Total locomotive flecet

Condition Fleet size
Required locos in daily 190 210 | 2151 220 230 | 250 | 270 310
service

73.57 avail (1983/84) | 259 986 1293 ] 2y9 [ 313 | 340 | 367 422

75.04 avail (C1DA) 253 280 | 287 | 293 | 307 [ 333 | 360 413

85.07 target 224 947 | 2531 259 | 271 {294 ] 318 365
Source: Consultants

Additional locomotives to be procured for requirements to the

right of the heavy line.

A. Improved vehicle performances,
ntilization or overcrowding relief.

R. Tlaproved vehicle and locomotive performances,
reliet to overcrowding.

C. Overcrowding reliel

performances.

These locomotives are required 1

8.6.27 shows the effect of
total flecet.
with Y additional
Hence any number in excess
curements.

avail

There are 299 locomotives in se
to be purchased in the Thir
f 308 represents additional pro-

e}
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(4) Concluslons

The various conditions for locomot fve requirements are summar i zed
in Figure 8.0.71.

This {igure shows that with improved vehicle and locomotive per-
formances the existing locomotive fleet Is adequate, provided that
the 1530% load factor is accepted.

The figure clearly shows the fmpact of releaving overcrowding,
the demand for locomotives increases dramatically.

The figure also shows the effect that improved availability has
on reducing the required size of the locomotive flect.

The conclusions are that no additional locomotives other than the
9 recommended are required in the Third Five Year Plan. Future loco-
motive requircmen’s are based on the achievement of performance
targets and the average fleet availability, and the reduction of over-
crowding.

(5) Natural gas fuel

A request for information on the use of Natural Gas for fuel was
examined in Japan and Euvope. whilst some years ago the matter (in
principle) was proposed but the technology did not exist.

Tuo forms of Natural Gas, as Liquid Natural Gas (LNG) and Com-
pressed Natural Gas (CNG) were considered, however the problems
encountered at that time were based on fuel storage, elither In tanks
on the locomotive, or in the equivalent of a steam locomotives tender.
The problems associated with BLEV (Boiling Liquid Explosive Vapour)
leakage seemed to {nhibit the use of LNG as fuel. The haulage of LNG
in reilway tank cars is common, put a railway plant near the depot
will be required for the volume necessary for locomotive usc.

CNG has better prospects and currently is under cxamination in
Europe. However whilst the costs of compressing the gas are lower
and handling is casier, the fuel occupies more volume per BTU thus
giving a more limited range.

fc is believed that there used to be small shunting locomotives
working in pas works in the UK, 60 to 70 years ago, using the town gas
produced from coal, to shunt wagons in the works. The locomotives
had very limited range & topping up the tanks was frequent.

This would supgest that such a fueled locomotive on Bangladesh
Railways would have only limited application.

However this fuel for commercial application, other than a sub-
stitute for petrol in cavs, is being examined in Furope and whilst
there is eurrently no requirements for such a fueled locomotive, in
15 to 20 years vhen a major fleet modernization is required the results
of the study may indicate suitable railway applications.
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NUGLA OF LOCOMOTIVES

A. Improved vehicle performances, but na improved locomotive
utilization or overcrowding relief.

B. Improved vehicle and locomotive performances, but no
relief to overcrowding.

Cc. oOvercrowding relief and improved vehicle and locomotive

performances.

/ Existing
/ Fleet

/
/

200

1985

T T
1990 1995

(IMPROVED )
Fig 8.6.1 | LOCOMOTIVE FLEET SIZE PERFORMANCE

2000
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8.6.4 Workshops and depots

Each department has 1ts own workshops, civil engineering and
signalling in addition to the mechanical workshops for rolling stock.
Much of the information is obtained from the CIDA report and JICA Study
supplemented by the consultiants observations.

(1) Engincering workshop

Civil Engincering workshops exist in Saidpur, where old and
antiquated equipment is installed. The output of switch and crossings
being about 50 a year. A modern shop has been established at
Chittagong, which has facllities for manufacturing metre gaupe track
components.

a) Saidpur

The CIDA report glves a good status report. Work performed
at the Saidpur civil shops consists of the fabrication of
small bridge sections (usually up to 6m long), repair of
bridge sections, fabrication and repair of water tanks,
manufacture of points and crossings, building push trolleys
and repairing small machines such as alr compressors,
electric welders and other motorized equipment,

In the bridge fabrication shop the overhead crane has been
unserviceable for years and material is now handled manually.

Points and crossings are manufactured Ln one of the shops and
for this operation there {s one 18' planer, one 10' planer
and a rail bender. The planers are very old and production
{s low and of poor quality. Considerable scope exists to
modernize these workshops and other improvements include
better lighting, modern machines for making templets, draft-
ing room cquipment, pipe sets, hand tools and a secure

lock-up for small materials and tools.
b) Chittapgong

The old railway angincering shops at Chittagong have been
upgraded to provide bridge fabrication facilities for the
Metre gauge rehabilitation projects. However the CIDA report
notes that there are deficiencies.

There are two adjacent bui lding available but redesign and
rearrangement of shop areas, including a connection between
the two builtdings to aid material flow, is necessary to
provide for an efficicnt production oprration., There is a
lack of material handling cquipment such as a vard crane,
gantry cranes and overhead cranes. Otter tools and equipment
required include a radial drill, pallet truck, heavy duty
platform truck, pneumatic tools and an air compressor with
lines to working areas. A forklift is available when replace-
ment parts are available.
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¢) Comments

The extcernal applications outside the rallway system suggests
that these workshops can, with an injectlon of private
venture capital and professional management , make these work-—
shops 4 guccessiul venture. A modern well managed permanent
would have enport potential to the sub-continent way shop
would have export potential to Lhe sub-continent as well as
South East Asia,

The Caittagony shops lack trained skills which is hampering the
current bridpe programme oi the metre gauge.  The ract that the
railway poisess trained capability in steel structural fabri-
cation provides marketing opportunities to supply the RHD,
civil and international contractors with fabricated

steclwork. The refurbishing of steel slevpers, and potentlial
manufacture also provide commercial activities with export

potential.

Commercialization with private venture capital has con-
siderable opportunity to market successfully and a technical co
cooperation agreement between the private sector and the Rail-

ways, togecher with export potential of the products Is an
attractive opportunity.

(2) Signalling workshup

There is a siunal workshop of long standing in Chittagong but
the equipment is old and inadequate for the malntenance task of the
mechanical systewms.

The budgpet proposals have an item for constructing and equipln
) prog 8 qulplng
a vest zonce sigpolling workshop.

The RDPP report males a strong request for a modern extension and
equipment and training facilitices and this is endorsed., This facllity
should not be part of the weneral training school, but should be
solely for '"hands on' Learning and training, of the nccessary skills
to maintain cquipment.

The signalling and communication disciplines are becomlng more
advanced in both electrical and electronic engineering requirements.
This .s rapidly moving out of the sphere of experience of the skills
of tne staff.

This type of facility presents a pood opportunity for private
venture capital to invest in the workshops to manage and operate a
high standard radio and clectronic repalr and maintenance depot.
Commercial opportunities to obtain maintenance & repair contracts
with non-railwav orpganizations will inercase the attractiveness of
the investment. Certain safepuards on railway equipment nriorities

would of course be necessary.

(3) Locomotive depots

Locomot ive inspections and minor repalrs arve carried out at
locomotive depots. Most of these depots, of which there are 23, are
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designed for steam locomotive inspection with inadequate and dirty
facilities. 12 depots are for diesel locomotive shed maintenance.

The turnround of locemotives {5 essential to the smooth operition
of the timetable and the ability to carry out preventative maintenanee
at the correct time is a key factor in achieving this, and rood con-
dltions are essential for maintaining standards.

The CIDA reports suggests that CPCY running shed is upgraded
under CIDA funding to provide a mode ! to other depots of North American
standards. This means, paint, clean up. additional electrical outlets,
qir, steam and assured running shed maintenance schedule spares.

The locomot ve -aintenance performed on shed is:

Schedule A Daily inspection
Schedule B Fortnightly inspuction
Schedule C 30-day inspection
Schedule D 90-day inspection
Schedule B 180-day inspection

it is essential that these scheduled inspections are carried out to
improve locomotive performance to attain the higher standards of the
increased tratfic and availability requirements.

The CIDA recommendation has considerable merit as it would
provide a practical outlet for the CIDA financed training programme.
In addition the shed has alloeated to it the older GM Units which
are due for refit and also the locomotives working out of CPGY shed
are also supposed to be dedicated (by agreement under the most recent
ADB railway loan) to the poods traffilc assignments.

(4) Mechanical workshops

Perhaps the larpgest weakness of the whole system are the facil-
{ties available to the Mechanical Engineer to maintain the fleet of
rolling stock.

The October 1983 RDPP report lists the equipment that is required
to improve the output of Pahartali and Saldpur Workshops.

The locomotive inspection workshops are Saidpur Workshop (for a
few steam locomotives), parbatipur Workshop (for both MG and RG loco-
motives), Dhaka Workshop (for MG locomotives), and pPahartali Workshop
(for MG locomotives) . :

Ishuridi shed has been uppraded to provide workshop facilities and
all Alco engined broad pauge locomotives {(Bombardier, MLW, Hitachi and
Alco), will be transterred the new upgraded running shed. The CIDA
financed equipment ordered for delivery to parbatipur should be trans=
forred to Isturdi. There will be a requirement for cquipment such as
heavy lift machinery that cannot be transferred from Parbatipur.
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The workshop facilities have to provide facilities for tuo schedules.

Schedule F l-year repair cycle
Scheduie ¢ 2-year repair cycle

The workshops must be able to handle the locomot ive fleet require-
ments for scheduled repalr cycles.  The broad gauge has a current fleet
of 76 locomotives and uine to purchased in the Third Five year plan
making a total of 85 locomotives.

The broad pauge workshops must have the capability to repair each
year 43 locomotives undergoing Sehedule Fand 42 undergoing Schedule G.
This is 7 locomotives each month, between 1990 and 2000, Should
traffic increase and additional locomotives be required every 12 loco-
motives increase the workshop requirement by one locomotive per month.

The metre pauge locomotive stock will comprise 222 locomotives
1985-90 falling to 213 in 1990. This number may be increased as traf-
fic develops beyond rationalization improvements.

This means that each month the three metre gauge workshops have
a minimum of 18.5 locomotives undergoeing Schedule I and Schedule G
maintenance. This number increases ds the need for additional loco-
motives increase.

a) Backshop

The backshop under construction at Parbatipur for locomotive
half-life refits and heavy waintenance cycies is essential if
the railwas reduces the demands for new stock by carrying out
work with its own work torce. This facility will prevent the
premature replacement of expensive store items by the re-
conditioning and fine tuning of the locomotive equipment.

The work to be carried out is
gehedule H  4-year repair cycle
Schedule 1 8-year repair cycle

Schedule J 16-yecar repair cycle (Half life refit)

The demands on this backshop are severe as the locomotive
fleet is in dire need of major refits.

Table 8.6.28 gives the annual requirements

Table §.6.28 Schedule halt-life refits (Schedule J)

- Average
BG MG Fotal per annum
1985 - 1990 18 26 44 9
1990 - 1995 14 21 35 7
1995 - 2000 20 73 93 19
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This is in addition to the schedules M and 1 which requires
one quarter of the total locomntive fleet to work through
the backshop each year.

The indication is that an additional backshop be opened in
the East zone and this should be made available for private
venture capltal involvement and manapgement with authority to
undertake large diesel engine overhaul commercially to
support the railway facilitioes,

It is doubtful if the Kast zone cal afford the time that is
lost in transferring equipment across the Jamuna River.

b) Summary

The locomotive fleet has exceeded the capacity for adequate
maintenance, The programms: in the TFYP will reduce the

unavoidable neglect of maintenan:e. llowever the major increase

in traffic predicted indicates chat the locomotive fleet will
be extended b, the end of the Fifth five year plan.

This expansion of the locomotive fleet must be phased in with
expansion of workshop - and additional backshop facilities.

(5) Carriage and wagon depots

These are the major stabling locations for rolling stock, and
must be capable of carrying out running repairs to stock without
withdrawing the vehicles from service, The carriage depots at
Chittagong, Parbatipur, Khulna and Mymensingh need to be upgraded, as
described in RDPP report. These depots will assist in maintaining
an image of railway service by keeping rolling stock clean and in
working order likewise the goods depots at 10 busy locations on both
Broad and metre gauges are required to maintain the vehicles in good
running order. This will increase their availability as minor repe .rs
can be carried out without having to be sent to workshops.

a) Carriages

Eighteen stations in the MZ section and eight in the BG
section are equipped with Carriage and Wagon depots.

The workshops Saidpur Workshop (for both MG and BG carriages)
and Pahartall Workshop (for MG carrlages) are in charge of
inspecting carriages.

Saldpur Workshop assembles carriages by importing the
underframe, bogie, electrical parts, ectc. Pahartali Workshop
wis assembling cavriages but no longer does so, and 1is now
responsible for maintenance.

Routine inspections and periodic inspections (wlith cycles
under one year) are conducted at the Carriages & Wagons
Depots (C & W pepots). Periodic inspections having greater
than a one-year cycle are conducted at the workshops.

The Inspection and maintenance schedules are:
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Schedule A Daily inspection
Schedule B Quarterly inspection

At the workshops the maluvcnance cycle is:
LE POH

(L1ft and enamel) (Periodical overhaul)

Steel carriage 18 months 6 years
Other coaching Steel 2 years 6 years
vehicles

Figure 8.6.10 shows tire new vehicle requirements but main-
tenance has to be performed on the whole fleet including
departmental vehicles. 7The whole vehicle stock is shown
in Table 8.6.29.

Table 8.6.29 Size of vehicle fleet ("ideal solution)

xisting |11 + LIL | ACC + [ |0CVx | Totals
1985 1,050 142 | 368 | 1,560
1985-90 962 442 120 | 370 | 1,894
1990-95 860 1,083 125 | 380 | 2,448
1995-2000 638 1,575 136 | a00 {2,749

Source: Consultants
ocv: Other coaching vehlcles assumed. 1983/84 stock
levels maintained

Table 8.6.30 Carriage workshop requircments
(per year)

P.0.H.
Year Carrs. ocv
1985-90 254 61
1990-95 45 63
1995-2000 392 66

Source: Consultants
This is evidence of the need for adequate maintenance capa-=
city.

b) Wagons

The depots and the workshops in charge of the maintenance of
wagons are the same as those for carriages.

Pahartali Workshop was assembling goudc wagons but no longer
does s0.
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c)

d)

Routine inspections and periodic inspectlions (with cycles
under onc year) are conducted at the depots. Periodic
inspectious having more than a one-year clcle are conducted
at the workshops. The inspection and malntenance cycle is:

at the depot:

Daily Ilnspection
6-month inspection (Repacking)

at the workshop:
The schedules are for periodic inspections.

Nonstandard wagon 2 years
Standard wagon 3 years

Table 8.6.8 gave the wagon requirements, and the numbers of
wagons that have to pass through the workshops are large.

The workshop requirements for repairs are estimated on an
annual basis based on the 3 year inspection

1985-90 5,829 p.a.

1990-95 7,730 p.a.

1995-2000 11,081 p.a.
Summary

The major refit and renovation of rolling stock 1is also neces-
sary. Whilst most necessary repairs are carried out at the
workshop inspection there will occur at least one major refit
during the vehiele's life similar to the locomotive refit,
assuming this to occur at 15 year intervals then facilities

are rvequired for 126 carriage vehicles in 1985-90 rising to 197
in the year 2000. Similar facilities for 20 year intervals of
wagons will need 831 wagons in 1985-90 and 1656 in the year
2000.

Observations

There i1s a distinct possibility that the work load assigned to
the workshops, in all departments, exceeds the capacity of the
workshop to perform. This is not only in terms of the work,
i.e. back log and normal maintenance, but in the size of the
fleet, signal systems or englneering works owned or performed
by the rallway. The amount of increase in output needed for
normal scheduled maintenance has been assessed at 15 to 20%
for loccmotives, at least L0% for coaches, and a very large
increase in wagons.

A gond case has been made in BRPA for Increasing the labour
force in the workshops through an actlve training scheme. The
1ist of vacancles is very long, including engineers, and pre-
vents the full deployment of workshop resources.
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It must be recognized that workshop machinery and equipment
{s also needed In the civll engineering and signalling
workshops where the backlog and lack of capabllity 1is also
present. 80% of the vquipment is overage and workshops
operate at best at about 65% efticlency.

The output through the workshops wust be stimulated by

a) Self-improvement classes run by senlor staff and super-
annuated staff.

b) Implement the fraud waste and abuse eradication programme.

¢) Implement tighter control over spare parts inventory
for timely procurement.

d) Reduce customs Lariff on spare parts to increase avall-
ability of material.

e) Standardize vehicles to eliminate multi-stock holding
by preparation of technical specifications to international
standards to which all procurements and grants must con-
form.

f) Institute a piannlng and review process Lo ensure that
adequate maintenance facilities exist for the maintenance
and overhaul of rolling stock and workshop assets.

(6) Carriage and wagon manufacturiug plant (Parbatipur)

The JICA study has shown and established the need for the con-
struction and size of the plant. The carriage output calculation is
higher than this study has indicated.

For wagon production the need is greater than the plant capacity
requiring some 16,880 wagons (in 4-wheel units) in the first 8 years of
production.

The wogon fipures are highly dependant upon achievement, and it is
on the wagon malntenance that the wagon capacity should be determined.

The plant must be established under some [orm of technical co-
operation agreement with the private capital warket. The size of the
potential market in Bangladesh and also in the sub-continent and South
East Asia for export carnings requires management and organizatlion
of the highest competence to attain and maintain the high outputs
required.

Because of the nature of the operatlon the ownership could well
devolye upon soume muiti-national joint venture company promoted to
develop and operate railway carviage and wagon production.

AL the same time as producing new rolling stock the plant should
also undertake the maintenaunce and rebuildiug of carriage and wagons,
of the West Zonme. Mainterance facilitles of the rallways are in-
adequate for the demands placed on the carriage and wagon workshops.
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8.6.5 Ferries
(1) Intro.iuction

Bangladesh Rallways had 41 marine vessels under its mechanical
department at the end of 1983/8%.

the fleet consists of 3 passenper steamers, 5 tugs, /7 wagon
ferry-barges, 8 flats, one motor boat and 18 other barges and
pontoons. Of 3 passenger steamers sanctioned under the rehabillta-
tion programme, one vessel, the M.V, SHEER-E-BANGLA was proeured from
West Cermany and placed in service between Bahadurabad and Tistamukh
Ghat in 1976, another vessel UL V. SUHRAWARDY' procurded from Belgium
was placed in service between Jogonnathganj and Sirajganj Ghat and is
laid up for repair. The third passenger vessel "MV, SONARGAON"
procured from M/s. Khulna Shipyard Ltd. was placed in service in May,
1983.

(2) Ferry servlee, ghadurabad Ghat/Tistamukha Ghat

This railway ferry service over th Jamuna Rlver provides the
East-West connectlon and for the transport of the goods to Nepal and
Bhutan via India. About 1280 wagons with 17,500 tons were handled
in 1983 and about 2,130 wagons with 38,000 tons in 1984, At present,
3 barges are operating this service. Each barge has 13 ralls which
can load 39 wagons, its capacity being 600 tons. Each barge does cne
round trip a day, the fleet daily carrying capacity being 3,600 tons.

The average single voyage time is 8 hours (lncluding waiting)
whilst loading/unloading takes 4 hours. DPresent capaclity could be
inereased about 60% with additional loading ramps. At present, 1 new
barge is on order and one 1,070 km tug boat. The power of present
tug boats is as follows:

2 x 1,970 KW
2 x 750 RW
1 x 700 KW
The 700 KW is presently used for a small barge that is being

replaced by a large barge, and consequently a tug of at least 1,000
KW will be needed.

The BIWEC has an unbalanced fleet of tugs and barges resulting
from transport changes, and it may be possible to come to an arrange-
ment over asscts and operations to better use the assets.

The ghat lines on both sides of the river are only temporary
depending entirely on the river conditions which increases the
hazards of traffic movements. The users survey indicated excessive
waiting times for crossings, which may indicate river conditions
rather than operations.
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This study has {ndicated the requirements for volling stock and
emphasized that the facilities for malntenance must be adequate for
the very large jncrease in work. Procedures for juplementing lmprove-
ments have been made. But these will have no meaning {f the way the
railway is run does not change to the requirements of the new situation.

(2) Recommendation

For these reasons it s recommended that a major management con-
sultancy study be undertaken to achieve five broad objectives.

a)  To determine the typ  of railway service to be provided by
Bangladesh Railways and to prepare and implement commercial
and market oriented policles.

b) ‘fo conduct a thorough review of financial procedures and manage-
ment information services. To include tariff proposals,
determine profitability, to recommend levels of subsidy, deter-
mine cash f{lows, and {inancing requirements.

¢) To make recommendat fons on adapting and redef ining the
organization structure to mateh the new requirements set out

in 1 and 2.

d) To provide railway vperating specialists to review all operating
practices and rulzss and to recommend new practices within the
organizational and management structure outlined in 3.

@) To reinstate the computuerization of data fer Management
information Services and to monitor the performance of the
raftway for a peried of three years to progress Lo the per-
formance indices of 19H4-70, During the monitor period
destpnated Railway Offjcers will gradually replace the Con-
sultants staff in the assipned duties.

These objectives are not Lile same as the institutional support
propused in the 3¢ gupne LUBs mecting between the Railway Divisbon and
the ADB Pre-. raisal mission. A team approach over the full spectrum
of the railwav tructure {4 considered to be neeessary Lo propose
methods of mecting the yequirements of pu.senger and freight traffie.

This consultancy must take place under the Railway Planning
Pepartment, and of ficers from that depavtment will take over from the
Congultants to maintain the system.

8.7.2 Rolling sbee®

Gection 3.0 has shown Llternatives for management decisions. Rolling
stock requirements agce more intluenced by performance statistics than by
traffic Jdemand,

For freight traffic a Meait and see'' situation on craf fic demand

growth will be in order with only special use wagons Lo be procured or
converted. However management must fmprove wagon statistics to be able
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to galn the praffic indicated by the modal split analysis and recommendat fons.

Passenger tratfic decisions for management are entirely focused
upon over-crowding. Elimination of over-crowding at the end of the
Fifth Five vear plan requires the purchase of 777 additional carviages
and between 37 and 114 locomotive (depending upon avhicved availability)
and the maintenance tacilities for this additional fleet. The declstion
on the rate of reduction {s Lhe crucial factor in determining fleet size.
Again improved wtilization or carrviapes is an essential tactor in

re luced ileet sice.

Locomotl ive requirements can only follow upon the carriage and wagon
decisions. These decisions determine the numbers of trains to be run.
This is clearly brought out in Figuare $.6.11 and Table 8.6.23. The
"ho Nothing' scenario for wagons and carriages requives 612 locomotives
{n 2,000 based on 1983 performance.

8.7.3 Workshops and depots

As suggested in the previous sectlons an inordinate amount of blame
for service shortcomings has been placed on failures to maintain the
rolling stock.

whilst there is cons bderable strength to this argument there has
been no attempt to prove that the facilities are capable of maintaining
the fleet of volling stock owned, Achieved outputs are considerably
below targets, but the tarpgets themselves do not reflect fleet size.

The solution to a shortage has been to invest in additional stock,
which has been to ercate a larger fleet without reducing the numbers of
vehicles in the rlect to a manageable number maintained on a regular
cohnduled basis. Thus the only advantage ot new stock i« that the
volume ol repair work to be performed in the first six months might be
luss than tor older veliicles, and by 2 years after introdaction the first
1ifting and ename Lling in shops is required for coaching stock.

In this respect to put the workshops into a semibalance of orvder
and to raise productivity the proposal to have a mechanical workshop
consultant is correet and badly needed.  The terms of reference must
include fleet rationalization based an condition and ape, and recom-
mendations for condeming wagons and canibalization of serviceable parts.

In addition the consultaney must make recomnendations on the capa-
clty and sice of miaintenance facilities, backshops and depots to main-
tain the rolling stock 1leet at reasonablie standards.

The carriape and wagon plant advoeated in the JLGA study is needed,
however, the capacity dous not appudr to be correct for the traffic level
detormined under this study. A reduced carviage production plant is
indicated but there would appear to be a greater need for heavy wagon
maintenance ratier than wagon construct fon and some vationalization
between production Al re~building requivements should be considered.

Managements declsions must be made in the context of [leet size and
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to the raillway's disadvantage. the rallway has the ability to trans=
port containers, and should promote the potential of establishing an
Uipland Port™ at Dhaka Yor a customs area to stuff and unstuff containers.

Handling containers alwavs presents problems away from ports where
there is specialized equipment. Many rid lvays cannoet justity expensive
{ixed equipment for relatively few containers. The railways should take
note of the "liner-crane' development (n the U.K. This is a bogie wagon
capable of train speeds or bueing selt propelled, wich hvdraulic powered
container handling gear which can be used at container depots or wayside
stations to ofr-load containers at a rate of 10-15% units an hour, cither
on to road chassis, on Lo itselt, or on to the pround. The value of
this equipment is that it travels with the container train and avoids
the specialized [ised cquipment.  This opens up the use of containers
as an internal transportation system in place of traditional covered
vans. The of f-loading of the containers immediately frees the
chassis for revenue tratfic. The containers can be small, the 3 m X
3 mox 2.5 m boxes of Japan's transportation system are casily used for
rail and road transter.

Containers are also a change in commodity hauled and full respect
to this must be markered and competed for as vigorously as any other
commod ity. International containers are handled by shipping agents for
the Steamer Lines conveving them. The railway's will have to compete
to get the trat tic.

The use of Railway land in central Dhaka is a unique advantage to
establish the container depot, suitable for rail from Chittagong. '

Managemenu must exploit this advantage.

8.7.7 Privatization

The largest weakness of the railway organization has been in main-
tenance and the ready supply of manufactured components.

The introduction of private capital into particular areas
of railway activities, and the use of professional management to provide
the necessary productivity is not a new concept. However the railways
function is transportation and the removal of ancillary areas of in-
adequate pertormance will add to the probabilities of improved perfor-

mance .,

The obvious non-transportation activities suitable for privatisa-
tion ave in:

- Workshop overiauls tor vehicles and locomotives
- Permancent way compotient manulacture

~ Communication equipment workshops

- Manutfacture rolling stock

- Steclwork fabrication

- Ballast supply

In order to attract the right type of companies and capital the
railway must be prepared to sanction activities outside exclusive



Subject to safeguards of Bangladesh Rail-
he introduction of private
ple in Bangladesh who

Bangladesh Rallway business.
way lnterests and a reliable payment system t
ventures has much to of fer the railvays and the peo

would gain economically.
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CHAPTER 9 ROAD AND ROAD TRANSPORT

9.1 Road and Road Transport Institutional Organisati~n

Roads and Road Transport Division, Ministry of Communication is
responsible for overall construction and maintenance of all arterial
roads and natlonal highways. Besides, it supplements transportation
services to big cities and most of the district headquarters. The
Division does not directly involve with the above stated functions
rather it delincates policies to ity three funetionaries Viz, (i) Roads
and Highway Department (ii) Bangladesh Road Transport Corpuoration (BRTC)
and (iii) Directorate of Road Transport Maintenance for necessary action,

9.1.1 Roads and Highway Department

The Department upkeeps the existing roads fit for traffic movement,
In each financial vear the Department takes up improvement and upgrada-
t fon works of various existing roads on the basis of its resource allo-
catiors. Censtruction of new roads including the bridges and culverts
is done by RHD. Improement of ferry services also lie with it. Con-
struction of feeder roads has temporarily been vested with RHD cill the
Upazilla parishads are fully equipped with manpower and facilities.

The existing organizational framework of the RID is shown in Fig.
9.1.1.

9.1.2 Bangladesh Road Transport Corporation (BRIC)

BRTC was primarily created to help mitigate the transportatlion
problems of the major cities of the country. Publie transportation needs
are, by and large, met by vehleles owned by other than Government orga-
nisations. To mitigate the sufferings of Lhe passengers, BRTC brought
many vehicles on the road to meet the growing demand of public transport.
BRTC's ef fort was to supplement the transport nevds, in the one hand,
and to ensure minimum standard of comfort and safety of passengers on
the other. Its fleet interconnect most of the district headquarters.
BRTC has a Bus and a Truek Division.

It has a pood number of depots, sub-depots and station located
in suitable places of the country to cover the important district
rout ss. Its central workshop takes care of major repair of BRTC buses
and trucks. BRTIC's training centre conducts frequent sraining for
privers and Mechanies. Construct ion of city bus terminals and passen=
gershades has q1s0 been entrusted to BRTC. [t occasionally arranges
procurement of vehicles for replacement and expansion purposces.

9.1.3 Directorate of Road Transport waintenance
plrectora. Road tralspot: o2

The Directorate is more or less a technical directorate to advise
the Government on the technical aspeets of Motor Vehicles. It advises
the Government on the framing of Motor vehicles ordinance, its amand-
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9.2 Road Traffic

9.2, 1 Trafific survey

Geveral tralfic surveys have been conducted under road improvement
projects since the BIS's survey in 1971, while RHD has been carrving
out traffic counts throughout the country Yor several yoears. After
review of these trartic data, the Consultants found that no suitable
origin-destination ma Fix for the analvsis of goods and passenger
movements Lor the whole country {s available in the previous studies.

The Consultants, thereiore, decided to carry out supplementdry
surveys in order to meet the requivements ol this stwdy and to update
and crosscheck the existiuy trartic data.

The scope of Lrallic survey wWas Pimited due to budgetary constraints.
However, maximum etffort s been done Tor the selection of survey methods
and utilization of the existiog data collected.

The following supplementary surveys were conducted in January and
February 1985.

- Traffic count surverss

- Coods (Trucks) movemen® surveys
o Axle load surveys
o Commodity surveys
o Origin-destination (0-D) interviews surveys
o Interview surveys for Truck loading

-~ © Passengel movement surveys
° 0-D survey

- Travel speed surveys.

(1) Details of traftic surveys conducted

a) Location

12 stations were selected for the traffic counts and 0-D
surveys in the arterial road network of the whole country,
while a total of 6 key stations was selected for the axile
load surveys. The locations of survey stations are shown
in Fig. 9.2.1.

b) Date and periods
Table 9.2.1 shows the date and time of surveys. 24 hour
SUrvVevs Were conducted at ecach station.

¢) Types of vehicle classified
The veliicular traffic was classified as follows according to
the survey purposes
- Tralfic count survey

(n Truck /Tanker/Tractor, (2) Bus, (3) Minibus.
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(4) Jeep/Station wagoen, (5) Car/Taxi,
(6) Auto Rickshaw (3 wheel) (7) Motor Cycle,
(8) Non-motor Vebhic le.

- 0-D Survev fur Gouds Movement

(1) Truck, () Tanker, (3) Tractor, (4) Trailer.

- 0-D Survey tor passcnpel Movement
(1) Bus, (2) Minibus, (3) Jeep/Station wagon,
(4) Cav/laxi.
d) Classification of commodities
The commoditics carricd by Lrucks are classified by inter
viewers as tollows;

(1) Foodgrain, (2) Jute and jute goods, (3) Fertilizer,
() Cement, ) Coal, (6) shingle, Bouldevs, (7) Petroleum,
(8) lron and steel, (9) Others, (10) Lmpty.

e) Survey form

The survey form used for the freight and passenger movement
survey is shown in APPENDIX 9.1.

Table 9.2.1 Dbate and Time of Traffic Survey

Station No. Location survey pate & Time
1 Chittagong C.AL.OD 15 Jan (11:00) - 16 Jar {11:00)
2 Sylhet C.0D 19 Jan (11:000 - 20 Jan (11:00)
3 Kachpur C.AL.OD 9 Jan (11:00) - 10 Jan (11:00)
4 Joydevpul C.AL.OD 7 Jan (11:00) -~ 8 Jan (11:00)
5 Aricha C.0D 12 Jap (11:00) =~ 13 Jan (11:00)
6 Mymensingh C.0D 22 Jan (11:00, - 23 Jan {11:00)
7 Khulna C.AL.OD g Feb (10:00) -~ 10 Feb (10:00)
8 Jessore Cc.0oD 10 Feb (14:00) - 11 Feb (14:00)
9 Faridpur C.AL.OD 12 Feb (10:00) - 13 reb (10:00)
10 Nagarbari C.0D 6 Feb (14:00) -~ 7 Feb (14:00)
11 Kashinathpur C.AL.OD 5 Feb (10:00) - O Feb (10:00)
12 Rangpur Cc.oD 3 Feb (10:00) - 3 Feb (10:00)

Remarks : C : Count survey
AL : Axle - Load survey

oD : Origin - Destination sSurvey.
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TABLE 2.2 SUMMARY GCF OAlLY TRAFFIC VOLUME (ALL STATIONS)
i
t : TRAFFI" VOLUME {VEH / DAY ) 1SEASOHAUTY1
~ i r——— 1 - —— Ty -— "~——~—'*7————-—————"‘F_‘ ————————— B G ———— _—
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o o CTRACTOR ' o WAGON i (3WHEEL] | TOTAL ___Ferry Record { VEH)
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wls
REMARKS :T Seasonality factors are token from Fig 9.2.3,
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survey Trafiic

Table 9.2.3 Night Traffic Ratio (22:00 - bgﬁp

* *) *}

Trucks Buses Cars Total
#h

Night

Traffic

station volume Ratio ()
0 (2) ) (2) () (2) (n @
1 2,441 25,3 661 6.7 1,481 7.2 4,589 10.8
2 345 15,1 8 828 4,0 1,226 3.0 2,399 Haol
3 1,836 20.0 1,695 5.0 8573 8.2 4,384 14,4
4 1,234 25,0 1,519 2.6 738 1.4 3,491 10,5
5 569 RIVIA 632 15.7 131 13.0 1,332 19.7
b 168 15.2 3517 0.0 87 Aoh 812 7.5
(Last 6,799 (20, 00) 5,642 (5.37) 4,510 (5.47)17,007 (13.0%)
Bang ladesh
Average)
IR
Survey Trattic Night

station vo

(West 3
Bang ladesh
Avuerage)

(National

Average) 10

Refat ks

Source?

Trarfic

hane ) .
Ratio (i)

o ) (1) (2) (1) (2) N (2)
984 14,2 494 7.3 240 4,6 1,714 10.9
812 10,1 440 18.2 134 5.3 1,386 17.0
294 14.3 260 7.5 117 5.1 677 10.0
299 12.5 2601 17.6 50 8.0 606 13.5
460 0.7 268 23.9 67 7.5 795 20.6
530 25.8 192 3.6 71 4,2 793 18.5

LJT70 22.14) 7,613 (7.372) 5,195 (5.4%)22,978 (14.5%)

RS S e

%1  Trucks include Tankers aad Tractors

%2 Ruses include minibuses

%3 Cars include Jdeep, Station Wapon, Taxi and Auto-rickshaw
%4 Night Trarfic Ratie : 7oof 24/hr. traffic.

its survey in Jan/Feb 1985
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a)

The AADT valuces shown werd st Ltbed using the new data Lrom
the traftic count surveys conducted in January and Februany,
1985, and topether with the gelectod RED's old count data
(total or oo Suints) .

The RUHD data wore updated Clern by the avelndge annual prowth
Fatus ot terry vesond during pasl tive veals F9/9-84% shown

in Fip. 9.2.0.

The Consiltants ttomptet to Ciml 4 oerew ftopattern et tratlivc
from the wHD Fecord, Howevey o) Lealiatic y,l'«‘hlll Pt Lern ol
Cearf i was tound duc te frrepuiar chseryat fons, Merelore,
L was decBdod touse e el dpe ot ot horate (AAGR)
o the major terry Crattic record ae the updat ing actor

for the proeparation ol TOs0 and LIRS tran pie adps.

The following prowtic pabes were aapplivd tor the updating

cateulation,

Ared Estimated AAGR (2)
Dhaka - Chittagong 8.0
Dhaka - Sylhet 6.0
Dhaka - Aricha 8.0
Phaulatdia ~ Khulnd 6.0
Nagavbari - Dinajpur 8.0
Urban Arva {Dhaka & Chittagong) 12.0

while, the scasonal variation ractors shown in Fig. 9.2.3
were omploved Tor the AADT estpimation. ’

The details of the cstimated AADT in 1985 are shown in
APPENDIX Y.5.

Growth of trattic

Compared with the est imated AADT of the major arterial road
network between 1yt and 1985, the overall average growth
rate in the country during past five vears indicates about

8.1, per annual as shown in Table 9.2.5.

on
! oNetwork

Table 9.2.5 Growth of Tvafti

Fxlsting RUD 3

AADT AADT Average annual
avea_ oo M98 1980
Fast Bangladesh 730 1,070
West Bangladesh 4YOu b0
National Average 570 850

Source: UGensultants Calculations



SEASONAL VARIATION FACTOR

FIG 9.2.3 SEASONAL VARIATION FACTOR OF ROAD TRAFFIC

JUDGED BY MONTHLY FERRY TRAFFIC RECORD
BETWEEN 1979-84
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(3) Travel speced surveys

The travel speed surveys were conducted for the BRTC's trucks
and buses within their routes in March 1985,

This 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 the Bus and Truck
Owners Association (few distance recorders work) for use in vehicle
cuLring,

Table 9.0.6 and 0.2.7 show the summary of travel speed surveys for
trucks and Luses, The travel speeds indicated in the tables were caleul
calculated considering driver's normal rest time but not including the
waiting time for ferry. While running speed were calculated based on
the actual driving time. The running speed depends on the road condi-
tion. 1t 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 (0D) pairs and ferry crossing. Out of the all interdistrict
Ob pairs (190 pairs), there are 165 0D pairs for which vehicles have to
cross rivers by ferry at least once.

In the major interdistrict movement in Bangladesh today, 8 OD pairs
are the only pairs without any ferry crossings out of 24 major OD pairs.
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Table 9.2.6

Summary of Travel Speced Suvvey (Trucks)

Smaple From - To running Travel Remark
No. Speed(Km/hr)fpeed(Km/hr)
Irucks
1 Dhaka - Dinajpur 24,67 24.067 Delay at Arichaget = 111 hrs.
Ferry Journey time = 3 hrs.
2 Dinajpur - Dhaka 29,08 29.08 Delay at Nagarbarighat= 11 hrs.
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 timec = 4 hrs.
5 Dhaka - Rajshahi 35.0 35.0 Delay Arichaghat = 66-30 hrs
Ferry journey times = 4 hrs.
6. Rajshahi -  Faridpur 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. Chittagoung - Dhaka 23 22 = 0.3
11. Dhaka = Chittagong 29.4 25.2 = 1.5
12. Chittagong - Dhaka 24 21.2 = 1.5
13. Bogra - bDhaka 31.5 31.5 Deiay at Nagarbarighat= 112 hrs.
Ferry journey times = 6 hrs.
14. Dhaka - Bogra 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 1985
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Table 9.2.7  Summary of Travel Speed Survey (Buses)

Sample [7 From To [ Running I Travel

_No. .. e ____JSpecd(km/hr | Speed(Km/hr

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. binajpur - 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 in Harch 1985
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Fig. 9.2.6 shous the annual traffic growth at wajor crossings in
the avterial network which included the Jamuna, Meghna and Daudkand i
crossings, The current sumuna (at Aricha) crossing traffic is about
800 and the others 1,400 vebicles per dav,

Recent trattic increases Lave resulted in creating trarfic bottle-
necks.  Especially at Januna crossing at Aricha, the banks of the Jamuna
river are vearly croded Byofloods and the river course changes frequent-
Py, prechuding the conatruction of permanent terminal facilities.

Inaddition, e te the poor arrangenent ol queseing areas, Che
ticket sales svatom, and the shortage of rerrvboats, the waiting time
of brsoes and light vehicles averapos between 1.9 Lo 2 Lours. Heavy
vehicles have to wait at least ' hours, sometimes 2 davs or more as
indicated in Table Y.2.6. 1t is ovbious that tie present ferrvy
capacity is well below turrent requivement.

BIWIC hus been opoerating ferry services for Jamuna river crossing
between the follewing road paps.

Aricha Sccetion Aricha - Nagarbari
Aricha - Dualatdia
Aricha - Kazirhat

Dhuapur - Si1 .jgonj section Dhuapur - Sirajgonj:

The total ot 17 Yervies (15 ordinary and 2 roll-on roll-off ferrics)
are being operated for the above services,

Out of rhe 17 Nos. of ferries, 13 ferries ace deployed at Aricha
section and the rewzining 4 ferries are operated in Dhuapur - Sirajgonji
section. The existing fervry capacity at Aricha is about 190 thousand
vehicles per year (Total expected capacity by the end of the SFYP
period will be estimated at approximately 290 thousand vehicles per
vear by the addition of 2 ro-ro-ferries) against the estimated traffic
of 290 thousand vehicles in 1984/85,
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(5)  Axle loading

For the purpose of estimating goods movemenis (ton-km) carvied by
road, the axle load surveys for mainly trucks were conducted in January
and February, 1985, Six stalions in the east and west Bangladesh were
covered and appresimately, 1300 trucks were weighed,  Accuracy of the

RHD's porta Feadometer wied i this survey was choecked by the Road
Researet, 1. Seryodnring the survey. The survey results are presented
in Fig. 9. ad Table 9,2.8,

Compured with the various survey results which were conduct eu

since BTS in 1973, shown o Table 9.2.9 the following points can be

noted;

= BTS estimates which were adopted by the Bangladesh Road Maintenance
Lmprovenent ind Rehabilitation Project, 1979 (Rof, 0) gives the
lowest standard axle vatues,

= ATS vesults are a Titvle higher than BHD's values which wore obtained
in 1982, however the tyvpical patteras of the axle load distribut ion
are very similar as shown in Fig, 9.2.7.

= The value of the sugeested nuaber of standard axles for trucks
(2.20) by the Road Rebabititation and Maintenance project in 1984
(Ref. 7) is much higher than the other surveys,

Since the past survey results vary a great deal, the standard axle

load to be used for future pavement desipgns should be carefully decided
taking into consideration arca.
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YZ-6

IDTOTRL NUM-

STAN-

STANDARD MBER OF DDARD

AXYLE A¥LE (all AXLE

station 1) »

SARm) 79 1 Gl A3 (L)wg3) (4 tr) ()
0.147% 1 3 1 (C.5) 0.7n125 [ (2.%) 0,146
Z2.61 i6 36 &0 132 (14.3) 1 393 (15.1) 3.3:Z
18.48 61 91 132 284 (36.7) 11.36 746 {28.8)09,84
10.96 37 38 2e 103 {11.1; 2.24 40T (2.2) 13.20

6.20 5 6 8 17 (2.1 3.80 50 1.9} 10.0

20.40 3 12 28 43 (4.6) 12.90 111 (4.3) 33.3
140.70 18 23 71 112 (12.1) 78.40 313 (12.1)219.1
270.00 31 39 38 108 (11.7) 129.4#0 333 (12.8)399.%
195.70 25 28 13 a6 {7.1) 125,40 182 (5.5) 321.1
237.00 27 15 5 47 (5.1) 141.09 126 (4.3} 278.0
153.00 3 1 2 (0.5 27.00 40 (1.%) 180.0
592.40 1 - - 1 (0.1) 5.60 10 (0.4) 6e.0
9.50 - - - - - 1 (- ¢.=

(B)

1124.10 228 292 406 226(100.0) 545.63 2596 (100.0)1469.73

Table 9.2.5
__________________________________ EAST BANGLADESH (Surv
AXLE LOAD STANDARD AYLE TONBLE
PANGE (ton) EQUIPMENT FACTOR - S
. Survey station
(1) 1 3 B (2) (%)
1 -2 0.0025 5 23 31 5% (2.5}
2 -3 0.01 63 75 1”3 261 (15.6)
3 -4 0.04 1318 27 237 462 (27.7)
4 - 35 0.c8 32 33 72 137 (8.2}
5 -6 0.2 7 9 15 31 (1.9)
6 - 7 0.3 286 12 28 58 (4.1)
7 -8 0.7 89 28 84 201 (12.0)
8 -9 1.2 44 39 142 225 (13.%)
9 - 10 1.9 17 25 61 103  (6.2)
10 - 11 3.0 28 13 38 79 (4.7)
11 - 12 4.5 11 8 15 34 (2.0)
12 - 13 6.6 - 4 5 9 (0.%)
13 - 14 9.5 - 1 - 1 {0.1)
(A)
Total 462 357 851 1.670(100.0)
ITANDARD AXLE LOAD 0.65 0.66 0.69 (B) (A)
Source : ITS Survey in Jan/Feb., 1785,
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WEST BANGLADESH

NwW

Sw

0%,

EAST

BANGLADESH

0

Traffic Movement Passenger / Day Percentage

intra- District Troffic 192,890 63.2
Eost Bangladesh (144,160) 47.2)
West Bangladesh (48,730) (16.0)

Inter - District Troffic 112,350 36.8
Eost Bangladesh (70,050) (22.9)
West Bongladesh (16,120) (5.3}
East-West Traffic (26,180} (8.6)
Total 305,240 100.0

FIG. 9.2.9 PROPORTION OF THE PASSENGER MOVEMENT

IN BANGLADESH

Source: ITS OD Surveyin Jan/Feb, 1985
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The major nassenger movements are almost all to and from Dhaka
having its origin/destination (607 of the total passenger traffic) in
connection with "H" shaped trunk road network as shown in Fig., 9.5,2

Fig. 9.2.10 shows the passenger desire lines at Lhe Cime of
survey and Table 9.2.11 shows the list of major OD pairs for the pas-
senger traffic. Passenger movement between Dhaka and Mywensingh
ranks first, occupying 5% of the total passenger movement , 245% ot the
inter-district movement. This is can be accounted tor by the taet
that district Mvmensingh is one of the most populous areas in Bangradesh
following Dhaka and Comilla and road transport became more convenient
than before due to the crossing of the Dhaka-Mymensingh road directly.
In addition this route has no river.

(3)  Bus passengers

The OD interview survey indicated that more than 95% of all road
transport passengers in Bangladesh are carried by buses including
mini buses.

One bus carrics 53 passengers and one mini buses carrics 26
passengers per trip on natlonal average. These loading factors were
nearly 1.0, the same as the result of PCI survey which was conducted
in 1984 under the Meghna, Meghna-Gumt i Bridge Construction Project
(Ref. 5).

(4) Trip length ond load factor

The average trip length of passengers was estimated at as 113 kms
for buses, 85.9 kms for mini buses, 91./ kms for cars/jeep and the
overall average of 90 kms. The survey results of trip length and
loading factor at each survey station are summarised in Table 9.2.12
and Table 9.2.13.
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Table 9.2.11 List of Major OD Pair for the Passenger Traffic

Location of Road in
"H" Shaped Trunk Road

Ranking  0-D Pair Pass/day District Network (Ref.Fip.9.5.2)
1 6-9 15,410 Dhaka - Mymensingh —L—l
2 4-6 9,430 Noakhali - Dhaka ﬁ-J
3 1-4 9,320 Chittagong - Noakhali )»-—J
4 6-10 9,160 Dhaka - Tangall —L'
5 6-7 8,550 Dhaka - Faridpur r—-’
6 3-6 7,530 Comilla - Dhaka --:i
7 1-6 6,240 Chittagong - Dhaka ——‘
8 5-6 4,760 Sylhet - Dhaka —4
9 1-3 3,960 Chittagong - Comilla H

10 6~14 3,360 Dhaka - Kushtia +-{
11 6-12 2,600 Dhaka - Jessore F‘
12 6-13 2,460 Dhaka - Khulna H
13 12-14 2,440 Jessore - Kushtia H
14 6-18 1,930 Dhaka - Pabna H
15 16-20 1,910 Bogra - Rangpur F—‘{
16 3-5 1,860 Comilla - Sylhet H
17 7-12 1,760 Faridpur - Jessore H
18 6-19 1,750 Dhaka - Rajshahi H
19 6-8 1,640 Dhaka - Jamalpur l——l—{
20 6~20 1,500 Dhaka - Rangpur Fl

9-31



-6

Table 9.2.12 Average Number of Passengers and Trip Length

BUSES_ T T T HIRTBGSES T TT T OTHERS

Survey Nos. of Veh. Ave. Nos. or Ave. Trip Hos. of  Ave. Nos. Ave. Trip Nos, of Ave. Nos, Ave, Trip
Station pass per veh.  length per Veh. uf pass tength per Veh. 0! pass length per

sta. per veh, sta. pur veh, sta.

~ i R 3 1 2 R R S R 3

1 564 62,2 121.7 97 15.0 127.1 £15 2.8 91.0
2 379 45.0 83.6 449 20,7 51.9 150 3.5 86.4
3 1204 50.2 109.5 491 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 6l.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 -0t 3.8 88.4
8 378 50.1 160.7 62 22,5 115.7 125 3.1 115.7
g 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
12 157 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

Source : ITS Survey in Jan/Feb., 1985
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FIG.9.2.12 PROPORTION OF THE GOODS ( TRUCK)
MOVEMENT IN BANGLADESH

SOURCE. ITS OD Surveyin Jan/Feb, 1985
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Table 9.2.14

List ol Major OD Pairs for the Truck

(Goods) Movement

Ranking O0-D Pair Truck/day
1 L-6 730
2 1-3 582
3 1-4 434
4 12-13 389
5 6-9 335
0 6-10 282
7 6-8 193
8 13-14 176
9 3-6 172

10 4-6 164
11 3-5 150
12 7-13 104
13 18-19 99
14 6-20 94
15 5-b 84
16 13-18 74
17 13-19 71
18 18-20 70
19 6-12 60
20 6-13 48

Chittagong

Chittagong

Chittagong

Khulna -
Dhaka -
Dhaka -
Dhaka -

Khulna -

Comilla -

Noakhali -

Comilla -

Faridpur -

Pabna -

Dhaka -

Sylhet -

Khulna -

Khulna -

Pabna -

Dhaka -

Dhaka -
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Table 92015 Truek Weight

AVERAGE_VFH, WEIGHT - LOADED (11,7 T tons)

Survey Nos. of Veh, Total Veh, Weight Average Veh,
Station __Surveyed cenoftons) 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 VEH. WEIGHT - EMPTY (5.0 tons)

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 ©.2.16 Truck Loading Factor (fl)

(Mile)
sample No. Typical 0-D Pair Trucks/day To;zig’f;;i;m ll(l)ll;ful :(:LKLI:w?
Length n(f])
1 Dhaka-Chittagong 730 324 324 1.00
2 Dhaka-Mymensingh 335 232 116 0.50
3 Chittagong-Comilla 582 324 265 0.82
4 Chittagong-Noakhali 434 192 96 0.50
5 Khulna-Jessore 389 76 38 0.50
6 Khulna-Kushtia 176 192 192 1.00
7 Dhaka-Tangail 282 112 56 0.50
8 Dhaka-Rangpur 259 420 420 1.00
9 Khulna=-Faridpur 104 232 116 0.50
10 Pabna-Rangpur 70 306 153 0.50
11 Dhaka-Jamalpur 193 228 114 0.50
12 Dhaka-Comilla 172 118 59 0.50
13 Dhaka-Sylhet 84 650 384 0.59
14 Dhaka-Jecsore 165 374 336 0.90
15 Dhaka-Noakhali 164 384 288 0.75
Average Loaded Factor (fl) 0.71
Empty Factor (l—fl) : 0.29 (Say 0.30)
Source: ITS Survey
Remarks: *Loaded factor means as follows;
fl = 1.00; Return Loaded
fl = 0.50; Return Empty
0.50 <« fl 1.00; Loaded in other place
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9.2.4 Development since 1973

The various historical growth rates which are linked to road truns-
port cre shown in Fig. 9.5.15. GDP growth rate indicated 3.5 - 4.0%
during 1973-1983.  The vehicle {lect on read grew at an average ol 9,27
per annum during 1975-1981 and the road traffic grew at an average 8.3/
per annum which are alwost two times of the GDP growth. However the
arterial road net work length increased only 0,47 per annuam during 1975
to 1981, It should be noted that the mechanize! road trausport grew
faster than the other transport mode such as railway inspite of the
poorly developed hipghway network,  The read sector is becoming increas
it ly important in Bangladesh.

Table 9.2.17 shows comparison of AADT on the arterial road network

bewween LY80 and 1985, Approximately 500 kms length of the arterial
road graded up to AADT level more rhan 500.

Table 9.2.17 Comparison of Road Length by Level of
AADT between 1980 and 1985,

*1980 *r__1985

AADT Range Length (%) Length 7)) Increase %)
0 - 150 809 (24.7) 533 (15.2) - 9.5
250-500 1025 (31.3) 792 (22.06) - 8.7
500-1,000 1030 (31.5) 380 (39.3) + 7.8
1,000-3,000 393 (12.0) 670 (19.1) + 7.1
3,000 and above 14 ( 0.5) 133 ( 3.8) 4 3.3
Total : 3271 (100.0) 3508 (100)

Source : Consultants Estimates

* Refer to Fig. 9.2.4A
#%  Refer to Fig. 9.2.4B

Compared with the passenger movement betwveen BTS(1973) and ITS
(L985) survey, it is noted that number of passenger moved on the main
and inter-district road in 1985 grew at an average four times of the
year 1973, 1t is also noted that the passenger movement linked to
Dhaka having its origin/destination indicates biggest growth rate among
others following the population growth in urban areas (the growth rate
of Dhaka during 1981-85 indicated at average 4.37 per aanum whlch is
the highest growth rate among urban arcas as siown in Table 2,2.,5,
Volume I, Chapter 2) as shown in Table 9,2.18.
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Table 9.2.18 Cémparison of Passenger Movement between 1973 and 1985

BTS 1973 ITS SURVEY, 1985
Ranking 0-D Pair District (zizséiiy Pass/day Ratio
rection)
1 1-4 Chittagong-Noakhali 1,658 4,660 2.8
2 1-2 Chittagong~C.H.T. 1,480 n.a. n.a.
3 12-13 Jessore-Khulna 928 710 0.6
4 6-10 Dhaka-Tangail 737 4,580 6.2
5 12-14 Jessore~Kushtia 585 1,220 2.1
6 9-10 Mymensingh~Tangail 529 n.a, n.a.
7 16-20 Bogra-Rangpur ‘ 459 955 2.1
8 3-6 Comilla-Dhaka 301 3,765 12,5
9 16-18 Bogra-Pabna 291 520 1.8
10 18-19 Pabna-Rajshahi 190 295 1.6
11 7-11 Faridpur-Barisal 154 305 2,0
12 1-6 Chittagong=~Dhaka 144 3,120 21,7
13 3-5 Comilla=-Sylhet 125 930 7.4
L4 17-20 Dinajpur-Rangpur 119 210 1.8
L5 1-3 Chittagong-Comilla 109 1,980 18.2

Source : BTS/ITS
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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 pattern of the good
movement must be reasonable. Since the growth rate of goods movement
has been twice of the agricuitural 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 Physical achicvements of the road transport operating agencies

The SFYP allocated Taka 6,900 million which was utilized for the RHD
normal schemes. Upazila road schemes and road schemes in CHT region.

In the middle of the SFYP the government decentralized the admivis-
tration to bring it close to people and accordingly upgraded the old
thanas (police stations) into Upazilas., To make this local administra-
tion effective 4 programme to link the Upazila centres with the nearest
metalled roads was taken up from 1982/83.

The major development in the road sector over the SFYP was the con-
struction of Khulna-Mongta Roar and upgrading the Dhaka-Chittagong and
Dhaka-aricha Road. The other roads and bridpes completed during the SFYP

riod were Bogra-Natore Road, Chiringa-Alikadam Road, Dhaka-Sylhet Road
(Nurshingdi-Surail—Sthct Section), Panchagar bridge, Surma bridge and
Lamakazi bridgsc, cte. Besides, feasibility studies for Buriganga bridge
(Postogala point), Meghna bridge and Meghna-Gumti bridge and Gorai
bridge on Jessore-Faridpur Road have been completed.  Out of 19 war
damaged bridges at the beginning of the SFYP 11 were rehabilitated leav-
ing another 8 to be taken up during the Third Five Year Plan.

Physical tarpets and achicvements in detail of RHD during the first
four years of SFYP and physical targets for the final year of the plan
period are shown in Table Y.3.1l. The expected performance of RHUD in
achievement of physical targets during the whole plan period can also be
seen from the same table.

While Yo physical achievement made by BRTC in the SFYP period is
shown in Table 9.3.2, The plan allocated Taka 350 million which was
mainly utilized for construction of lategrated Central Workshop for BRTC
bus and truck division and acquisition of buses.

The BRTC's data shows that BRTC carried 6.5 million passengers
and 19 thousand tons of poods in 1984 which is almost twice of the same in
1979.  However, these performance indicate only 3.87 of the total passen-
gers and less than 17 of the total goods carried by mechanized rcad
vehicles which is negligible.
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Pass.km

Study Year (million)
1. Intermodal Study 1985 15,460
2. World Bank Sector Memorandum 1979 14,362
3. BTS Review and update 1979 15,720
4. Bangladesh Energy Planning Project 1981 10,267
1982 11,130

Sources 2 and 3 teok only buses into account.  All except 17§
derived estimites rrom vehicle fleet including ouses operating inside
cities, whercas the Concaltants' estimate is for traffic outside of
cities.  Source 4's estimate was  ased on the average bus occupancy of
41 persons, which is 237 lower than the Consultants' survey result.

When the average occupancy is 53 persons per bus and the annual
utilization is 72,000 km as claimed by private aperators, the total bus
passenger=cm of 12,550 million implics that a total of 3,300 busces are
being operated tor inter~city sorvices, teaving 5,600 buses to city
services, leaving 5,600 bu es to city services, primarily in bhaka and
Chittagong. Hourly capacity of 5,600 buses with average occupancy of
80 persons per bus and the average trip of 20 minutes can accommodate
Le3 million passengers during a rush hour.

Tu  above estimate for the total passcenger-km on inter-city routes
therefore, appears reasonable.

(3) Total ton-—-km

A toral of 2,460 million ton-km was obtained by the procedure
described above. A comparison with previous estimates is shown below:

Ton-km

Study Year (million)
L. Intermodal Transport Study 1985 2,460
2. World Bank Sector Memorandum 1979 768
3. Banpladesh Encrgy Planning Projeet 1982 1,479

Svurce 3 estimate was based on the average load of 3.4 tons per
truck, which is 287 lower than the Consultants' finding by the traffic
survey. Considering the subsequent growth, two estimates are com-
parable.

9.3.3 Historical chanpges in road mode purformance

The method utitized in this repore estimate the existing ton-km
and passenger-km was divectly based on existing traffic volumes rather
than the indirect method of estimating from flect size as in previous
studies.  Estimates given in previous studies, therefore, arc not
direetly comparable to estimates of road mode performance developed in




9.4 Service Quality, Fares, Rates and Costs

9.4.1 Service quality

1 Passenger services
8

A survey of road transport passenger users was condueted to ascer-
tain why they had preferred voad to other Modes of transport, assuming
an alternative existed,  Travellers on some 22 routes were questioned,
and the results are given in Table 9.4.1 for bus and microbus separate~
ly. None cited the cost as the reason for selecting this Mode. Con-
venience scems to dominate passengers decision on choosing this Mode
as shown in Table 9.4.2 and Table 9.4,3,

(2) Freight services

A survey of freight shippers was conducted, covering major shippers
of Petroleum products, jute products, tertilizer, cereals, iron and
cement. The reason for the choice of road as opposed to alternative
modes was requested.  The vesults for shippers who used road for certain
routes in preference to otner todes are given in Table 9.4.4.

The predominant reason for choosing road (637) was the saving of
time.  However, a significant number noted that the absence of a compet-
ing Mode (247) was the reason for choosing road.

9.4.2 Fares and rates and teading-unloading charges

A survey of passenger faves, freight rotes and charges for loading
and unltoading were carried out.  Actur! Lwounts paid as opposed to offi-
cial rates were asked and answers recorded.

Table 9,905 sommarizes road passenger fares by route, and they are
fllustrated in Fig. 9.1.1. For distances over 100 km fares per km are
fairly constant. But there is a clear distinction between routes includ—
ing the Jamuna crossing and other routes.

Table 9,400 summavizes the results of freight rates survey by route.
They are plotted in Fig. 9.4.2 tor their per toun-km rate and hauling
distance. Considerable variations exi ¢ depending on routes.  These dif-
fercnces are probably vetlection or the route conditions and the degrec
of availability of backhanl carpo.  Ezeept for a fow extreme cases,
however, the general relaticaship between the per ton-km rate and the
hauling distance tellow the relationship between the cost and the
distance.

Table 9.4.7 shows the results of the survey on loading and unloading
charges.  Apparently actual charpes vary a great deal even for the same
commodity, indicating the matter is not a simple one including the effect
of the availability of labor at a particular time and place,










Table 9.4.

1 Continued

dote 3 = ; <M o=

.

HMizlropus.,

Maod= Moderate,

4
resp= responses.

No. origin Distination Distance Time Speed Comfort Adventage Other
Km. hours K.p.h

23. chaka sangour 3044 10.5 29 B, Sood save time
thaka fangpur 304 10.53 29 3. Mod save time ( Jd resp.)
thaka Rangpur 304 10.5 29 B. Mod Easier

7. chaka <handpur 156 4. 39 M. Mod Comfort” ( 2 resp.)
Zhaka chancgpur 156 4. 39 M. Mod. Safey { 6 resp.)
ohaka Chandépur 1596 4.0 39 M. Bad Comfore”

28. Shaka Jayuka 84 1.5 56 M. Sood Easler
Shaxa Vavuka 84 . 56 B. Good Near house

9. chaka Sherpur 194 6.5 30 B, Mod No other node( 3 resp.)
chaka Jamalpur 173 5.5 31 B. Mod No cther moie ( 2 resp.:
chaka Jamhilpur 173 5.3 31 B. Mod Save time
Zhaka Jamalpur 173 5.5 31 B. Mod Near house

3L “haxa Tangaxl 93 2.5 37 B. Good Hear house
Zhaka Jangayl 93 2.5 37 B. Good No other mode
chaka Tangayil 93 2.5 37 B. Good Save time

2. Chaka Trisal 102 1.5 68 B, Good tiear house

33. Dhaka Medupur 128 4.5 28 B. Good Near house

34, Dhaka Barisal 229 8.0 29 B. Geod Save time Z resp.)
“haka 3arisal 229 8.0 29 B. Mod Save time 4 resp.)
chaka Barisal 229 8.0 29 B. Mod Near home

335, Chaka rarrdpur 105 3.5 30 B. Good Save time
Chaka aridpur 105 3.5 30 B. Mod Save time 5 resp.)
Chaka Faridpur 105 3.5 30 B. Mod Fasier
Chaka Faridpur 105 3.5 30 B. Mod tear house
Dhaka Faridpur 108 3.5 30 B. Mod Safer
dhaxa Faridpur 105 3.5 30 B. Bad tear house.

36. chaka sealanda 78 2.3 31 B. Good Jave time

37. Dhaka Benapole 256 7.0 37 B. Mod Safer
Lhaka Zanapole 286 7.0 27 B. Mod 3ave time

Zource J.nsultant

5Comr‘crt= other modes too crowded.




Table 9.4.2 Analysis of Road Passenger Uscrs Survey

slvant e wver

Less crowded
Save time
dear House
Zasier

Safer

No other Mcde

Source : Consultants

Table 9.4 .3 Percentage Distribution of Road Passenger Users Survey

Bus comfert Microbus comfort
Advantage overy  seseeedSZooISooTTo L e e R e e e -
othur Muaus [FIVIVSS Muacste Lad __TEEE&_--EEQQ---&?SSEEES__E:d.A__Tffﬂf__-
Less crowded [2£ 181 0% 14% 33% 21 1004 29%
Save time 543 40% 67% 163 224 29% 01 25%
Near iHouse 27% 15% 33% 19% 0% 0% 03 0%
Easier 8% 7% 0% 7% 45% 74 0% 21%
Satfer 0% 11% 0% 7% 04 43% 0% 25%
Yo other mode 3% 9% 0% 71 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

oo-of road . N e Y
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

9. JOrizin - beafivagion | Microbus M km. P
1 Dhaka Chittagong B 240 43 0,18
] Dhaka Comilla B 90 18 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 M 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
8 - Dhaka Valuka M 84 16 0.19
29 Dhaka Sherpur B 194 35 0.18
30 Dhaka Jamalpur B 173 30 0,17
3l Dhaka Tangail B 93 15 0.16
32 Dhaka Trisal B 102 17 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 Goalonda 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

Route Nistance BUF? Sate
No. Origin ~ Destination __El_?lll{l(_)ﬂ_isz ________ EmL_ _;:;;itf «%{Il<£‘£.
1 Uhaka Chittagong Pecroleum 240 338 boal
1 Dhaka Chittaong Jute 240 352 1,47
! Dhaka Chittagong Cement 240 290 1.21
! Dhaka Chittagong Wheat 240 708 2.95
| Dhaka Chictagong Rice 240 708 2.95
| Dhaka Chictagong Lron 240 424 1.79
9 Dhaka Mymensingh Jute 124 32) 2.59
9 Dhaka Mymensingh Rice 124 340 2,74
15 Dhaka Khulna Jute 278 351 1,26
22 Dhaka Dinajpur Juce 385 827 2,15
23 Dhaka Rangpur Jute 304 788 2.59
31 Dhaka Tangail Wheat 93 215 2.31
31 Dhaka Tangail Rice 93 220 2.37
35 Dhaka Faridpur Rice 105 220 2,10
38 Dhaka Pabna Jute 161 589 3.%6
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 Juce 32 354 11.06°
45 Chictagong Sylhet Wheat 426 675 1.58
4s Chitcagong Sy lhet Rice 426 675 1.58
47 Chicttagong Feni Fertilizer 82 198 2.41
48 Chittagong Cox's Bazar Fertilizer 159 249 1.57
49 hittazong Comilla “Fertilizer 150 258 1.72
50 Chitragong- Hymensingh Wheat 364 798 2,19
50 Chittagong Mymensingh Rice 364 798 2,19
51 Chitragong Tejgaon Rice 230 775 3.37
57 shulna Jessore Fertvilizer N 105 1,75
57 Khulna Jessore Rice 60 180 3,00
58 Khulna RKushtia Fertilizer 146 180 1,23
59 RKhulna faridpur Wha. . 200 400 2,00
59 Khulna Faridpur Rice 200 400 2,00
61l Narayanganj Hymens ingh Rice 135 345 2.56
62 Narayanganj Tejgaon Rice 20 70 3.50
63 Narayanganj Ghorasal Fertilizer 50 3 0.66
66 Ashuganj Brahmanbaria Fortilizer 23 88 3.83

Source ; Consultants 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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ROAD PASSENGER RATES

(1985 Prices)
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9.4.3 Road transport costs

Operating Characteristics of trucks and busces in Bangladesh have
been determined by means of the results of the Consultant's traffic sur—
vevs and the analvsis of existing data as shown in the preceeding seetions.
Detailed data on recent cost perfermance of trucks and buses were obtained
from BRTC, Bangladesh Bus Truck Owners Association, and Inter-District Bus
Owners Association.

Considerable difterences exist between data supplicd by BRTC and
private sector associations.  Costs provided by the private scector asso-
ciations tended to be higher than those by BRTC in general. It is of
course understandable that the private sector tries to elaim high costs
in every opportunity.  For example, private bus owners listed every con=
cefvable routine and periodic maintenance and repair items and claimed
the maintenanee and repair cost three times as hiph as that by BRTC.
Overall non-capital cost per vehicle-km in 1983-84 reported by BRTC was
Tk. 7.8, whereas by the private sceetor Tk, 1'.9 for trucks. For inter-
district buses comparable figures were Tk, 9.7. for BRTC and Tk, 10,9
for the private sector.  The above two cost data were conpared with cach
other as well as with data presented in previous studies and the most
appropriste cost figures were determined item by item,  The results are
shown in Tables 9.4.8 and 9.4.9 for trucks and buses respectively.

Amortization costs tfor the iife of 10 years at an interest rate of
15% with 5% scrap value at the end of life were taken for the capital
cost for both trucks and buses in the calculations.

Conversion factors tor cconomic costs from financial costs as shown
in the ADB Road Rehabilitation and Maintenance Project Report were adopted
considering tex components, real cost of foreign exchange, and labour
shadow price.

Table 9.54.10 and 9,411 show ton-km costs and passenger—-km costs at
different hauling and travel distances for trucks and buses respectively
together with performance characteristics of them used in arriving at

these costs.

Comparison was made with the vehicle operating cost data shown in
the Road Rehabilitation and Maintenance Project Report prepared with the
assistance of ADB in June 1984, Becauses of higber unit cost data sup-
plicd by BRTC and the private scetor and generally lower performance
characteristics determined by the results of tratfic survevs, unit costs
developed by this stoady are somewhat higher than thhse in the previous
studies as shown in Table 9.4,12.

For other tvpes of vehictes, namely pickups, minibuses, jeeps and
cars, actual pertormance and cost data comparable to trucks and buses
were not available. Becanse of the relative insipgniticance of these
types o vehicle, tthv combined shave of these tour vehicle types in the
trattfic was tonnd to be 267) 0 vehicle operating coste of them were derived
hy means ot tactoring the unit costs developed in the ADB Road Rehabilita-
tion and Maintenance Project as shown in Table 9,4.12.

The relationship between the wnit road transport cost and the
distance are fllustrated in Fig. 9505 and Fig. 9.4.4. for passcengers and
for treight respectively,
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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

‘Total 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 68,81C
Total : 237,853 165,520
Variable Costs Per km (Ta&il
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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Tuble 9.4.10 Truck Ton-km Costs by Distance

Average trips length 170 km
Cverall average load (both ways) 4.7 tons
Average travel speed 28.0 km/hr.
Mo, of work:ing lays 300 days
Wworking hours per day 12 hours
annual utilization (frem BTS Review) 44,800 km
Average nen-running hours per trip (12 X 300-44,800/28)/263 7.60 hours
Financial Economic
Fivest cost per working hour (Tk.) 54.0 38.6
Yariab!e cost per km 6,25 4.31

Per Vehicle and Per Ton-km Costs

Distance Running Hours Financial Cost (Tk.) (Economic Cost (Tk.)
__km Hours /Trip Variable Fixed Total Ton-km Variable Fixed Total Ton-km
25 0.39 3,50 156 459 615 5.23 108 328 436 3.71
50 1.79 9.39 313 507 820 3.49 216 362 578 2.46
100 3.57 11.2 625 605 1270 2.62 431 432 863 1.84
150 5.36 13.0 938 7u2 1640 2.33 647 502 1149 1.63
200 7.14 14.7 1250 794 2044 2.17 862 567 1429 1.52
250 8.93 16.5 1563 891 2454 2.09 1078 637 1715 1.46
300 10. 7 18.3 1875 288 2863 2.03 1293 706 1999 1.42
350 12. 5 20.1 2188 1085 3273 1.99 1509 776 2285 1.39
400 14. 3 21.9 2500 1683 3683 1.96 1724 845 2565 1.36
Source : The Consultants, Table 9.4.8.
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Table 9.4.11 Bus Pass.-Ku 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 days 300 days
Working hours per day 24 hours/day
Annual utilication (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 8,51 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.) Economic Cost (Tk.)

km hours /Trip  Variable Fixed Total Pass-km Variable Fixed Total Pass-km

25 1.06 9.0 206 316 522 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
150 6.30 14.9 1238 491 1729 0.21¢ 936 343z 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 53€ 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 - Vehicle Operating Costs

ADB RRM Study  ITS Traffic Composition

Vehicle Running Costs (Tk./km) (k. /km) (%)
Trucks 4,34 4,31 19
Buses 4,38 6.25 25
Pickups 2.62 (2.60) 1
Minibus 2,64 (3.77) 12
Jeeps 2.39 (2.37) 4
Cars 3.55 (3.53) 9
Average - 4.62 100
Vehicle Time Costs (Tk./year) (Tk./year)
Trucks 116580 138810 49
Buses 149200 165520 25
Pickups 82100 (106090) 1
Minibuses 113160 (125540) 12
Jeeps 50280 { 59870)
Cars 57660 { 60970) 9
Average - 133400 100

Average Per Hour Tk. 18.5/hr.

For 7200 hours per year.

Source : The Consultnats.
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ROAD TRANSPORT PASSENGER COSTS-TAKA /PASS. KM
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ROAD TRANSPORT FREIGHT COSTS -TAKA/ TONNE KM.
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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. 1In both cases actual fares and rates are lower than
the financial cost at any distance. This means that road transport opera-
tors in Rangladesh are not earning sufficient revenue to replace thelr
vehicle every 10 ycars 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.9.4.6 COMPARISON OF ROAD FREIGHT COSTS AND RATES

(1985 Prices)
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9.4.5 Expenditures on road sector

The annual expenditure on main and inter-district road during past
four years from 80/81 to 83/84 in shown in Table 9.4.14,

The average annual expenditure is approximately Tk, 1,460 milllon
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%
Miscellancous works = 12,2%
Total = 1007

Accordinoe tn WUN racords in January 1985, the percentage of foreign
aid t ure on new construction work was 29% and on upgrad~
ing weon wuo un as illustrated in Tible 9.4.13.

Table 9.4.13 Share of Foreign Aid on National Road Construction
and Improvement (Million Taka 1984/85 Price)

Financial

Year Local Forgigg Lecal Foreign
1981/81 126.9 23.1 442,4 78.2
1982/82 179.3 67.1 232.0 3.4
1982/83 189.4 68.6 304.6 81.5
1983/84 237.6 141.3 236.9 25.8
Total : 733.2 305.1 1215.9 188.9

(11 7) (297) (87%) (132)

Source : RHD

9.4.6 Construction costs and maintenance costs

The construction and maintenance costs for the main and interdis~
trict roads such as national and regional highway are calculated based
on the typical RHD ongoing s-hemes as follows:

(1) New road construction cost (National highway category-A)

a. Khulna-Mongla Road

Total road length ¢ 36,1 km (12.2 m crest width)
Pavement ¢ 7.3 m width, 45 cm thick
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TABLE 9.4.14 ANNUAL EXPENDITURE ON
MAIN AND INTER-DISTRICT ROAD

( MILLION TAKA )

R NGTH (km XPENDITUR 84/85 PRIC
EINANCIAL OAD LENG { ) EXPENDITURE ( 5 E) _ AVERAGE
YEAR EXPENDITURE
NATIONAL | REGIONAL | oo ) (2) [3) (4) (s) TOTAL PER km
HIGHWAY | HIGHWAY N Uaw Ma B&C Mi
80/81 2,758 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 118l 0- 30
82/83 2,771 1.221 3,992 380 470 350 1z 304 1.616 0-40
83/84 2774 1,221 3,995 443 349 38l 1o 218 1,502 0-38
AVERAGE 3982 374 422 384 97 178 1,455 0-37
REMARKS (1) N ¢ FOR NEW CONSTRUCTION
(2) veaw : FOR MAJOR UP-GRADING & WIDENING
(3) Ma . MAINTENANCE
() B&C : BRIDGE & CULVERT
(5) Mi ¢ MISCELLANEOQUS (INFRA-STRUCTURE PROJECT,
ROAD RESEARCH ,TESTING
FERRY ETC)
~
b SOURCE *RHi) PERCENTAGE BY WORKS

(AVERAGE PAST 4 YEARS)






9.5 Infrastructure

9.5.1 Road network, bridges and ferries

(1) Road network

Lt has been a difficult task to develop the road network in
Sangladesh duc to various inherent geographical, technical and other
constraints.  The road transport is a comparatively new transport mode
for the nation. Although railways and waterways have always been
important for inter-district transport, the development of paved roads
starzed only in 1950 and was limited to inter-city routes and to those
surrounding major population centres. However, the late sixtices, most
of the existing network was completed.

For the svstematic development of the road network, the roads and
highwavs of Bangladesh have been classified into 4 categorices, namely
national highwavs, regional highwayvs, feeder roads and upazilla roads,
National highwavs connect Dhaka to divisional headquarters and impor-
tant regional centres, and regional highway connect to district head-
quarters to industrial and commercial centres. Thus the main and
Inter-district roads are represented by national and regional highways,

ALL of the kev centres such as divisional and district headquarters
are now connected by national and repjonal highwavs, but most of
arterial roads are substandard, having narrow and weak pavements, and
narrow bridges or inefficient ferrv services.

Table 9.5.1 shows the position of road length as on 30 June, 1985
under the administration of the RHD, and Fig. 9.5.1 shows the existing
main and inter-district road network (erterial reoad) which totals some
4,000 kms.

Table 9.5.1 Length of Roads Under RHD by Catepories
and Type of Construction (as on 30 June 1984)

Length as per present pavement condition
Total e
‘ ] road THBB or | ! |
Catepory of Roads length| Paved 1 partly |Gravel : Earthern| Tracks
(km) road | paved | road | road 1 only
i road I !
VL WU N
! l ] |
I
National Highwavs 2,780 2,():')la| 31 : - : 95 : -
! ]
- —— - —
Regional Highways 1,216 990 , 172 ,’ 11 I 43 : -
L._, t t | e )
! 1
Feeder Roads 2,833] 1,128 : 550 : 231 891 ! 33
1 t 1 )
| [
Upazila Roads 3,621 8831 951 E 33 :’ 1,491 263
BB T R S ) Y o .
| I [l
Total 10,450 15,0551 1,704 1275 1 2,520 ' 290
! i L

Source : lnventory of Roads under RiD as on 30 June 1984
(RHD)
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As can be seen in Flg. 9.5.2 the arterlal road network has been
developed in the shape of alphabet capital "H" following the North-
South traffic connecting from Chittagong to Sylhet or Mymensingh
through Dhaka in East Bangladesh and from Khulna to Rangpur in West
Bangladesh. And the route for East-West traffic is cut by the two
big vivers beiug the Jamuna and Meghna. Both are unbridged gaps
requiring ferry services. This "H'" shape route forms a part of the
Asian Highway and is the major frame of road transport network
Bangladesh.

Deseriptions 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 RHD headquarters and no
accurate up-to-date inventory of bridge conditions is avail-
able. Moreover little maintenance work has been done
thereon.

Existing bridges are divided into the following two groups
for the maintenance or inspectlon 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 exlsting bridges belong to YGroup 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 requived. A data bank should be estab-
lished.

Table 9.5.3 shows the position of bridges and culverts since
1972, while Table 9.5.4 shows the bridge classification
aceording to the bridge Inventory of the updated BTS in
1978-79.
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Table 9.5.2 Major Route Description

Hame of
Foute

Length

I ifavement Width I

{¥Km) I less than I rmore than X
X L5
X

5.5m 1 5.5m I

one lane)® 1 (twe lanes) )

Ave. Traffic Poute Description
volume in
route

1285 (Veh/day)

Dhaka
fJatrabari)

f

Chittagong

fne of the heaviest trafficked highways

in Bangladesh. There are two river gaps.
Chandina-Comilla and feni by pass projects
are now under construction.

Dhaka
{ Demra)

f

Sylhet

There 2re ? river Por twoe of thenm,
bridge preijscts ar g s, The section
between Uararl oane cthet 15 very narrow
extens

Dhaka
(Mirpur)

§

Aricha

75 o] 100

This is ¢ representative route for East-
West traffic, lhe read condition of this
2,110 route 15 fairly grod,

Daulatdia

§

Khulna

2290 48.8 51.2

Fart of thaka-Fhulna road,. The section
between .Je
1,120 lane (.1
projoect

sore and Jhenida is of rne
tandard) 4 wi-dening/upgrading

Nagarbari

§

Dinajpur

290 53.6 46.4

Imprrtant road for North-w

This road is in a very p

:st traffic.
condition.
8€0 A maintenance and rehabilitation project

is now being planned by 1DA.




Table 9.5.3 Bridge and Culvert Position

Year 72173 78/79 S.F.Y.P. (79/80-84/85)
Bridge Number 1,000 1,868
Length (Rft) 95,865 152,071 Target 61,042 Rft

Achievement 45,204 Rftc
(Expected)

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.H.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 66.97%
¢ Steel bridges (conzrete deck) 8.8%

Steel bridges (timber deck) 3.1%

Timber bridges 8.5%

Brick and other types 12.7%

%4 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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Tadle 9.5.5 Number of Ferry Crossings

Category 1980 1981 1982 1983
National Highways 16 16 18 20
Regional Highways 10 11 13 12
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-scrvice; 55% being
ade of steel, cach with twin engines having a ecapacity of

4 to 18 cars or 3 to 9 trueks; 45% are wooden, with single
engines having a capacity 6 passenger cars or less, and many
of existing fervies were are more than 10 years old,

There are two authorities operating ferry servieces in this
country, The R.H.D. is opervating ferry services at short
road gaps, and the BIWTC 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
1,400 vehicles per day.

9.5.2 Read standards

As the read 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 the design new road is expected to follow those
standards.
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Table 9.5.6 Standard Cross Sectional Widths by Type ot Roads
Type of Road Category Traffic Crest Pavement Shoulder
Volume Width Width Width
(in PCE) (m) (m) (ecaeh side'm)
National Righway A More than 12,20 6.70 2.75
500
B 200 - 500 12.2C  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 : RHD
Remarks: = P

H
A

C
M
M

B

The RHD
tion and this
Case 1.
Case 2.
Case 3.
Case 4.

With new
fied.

Subgrade:

Sub-basc:

CE Factors in Bangladesh suggested by ESCAP are

eavy Trucks, Busses, Commercial Vehicles,
nimal Drawn or Push Carts ..uuieveveessnareoeseeane 3.0

ars, Jeeps, Pick-ups, Station Wagons,
icrobuses, Auto Rickshaws ...vviienivnnrnennnnenes 1.0

otoreycles, Rickshaws ..ottt eiiiincinenes UH

e P | TN

has standardised design for new construction and rehabilita-
varies with each of the following classification.

Upgrading/widening scction when the cement concrete (cC) is
in good condition and no crack has developed in CT.
Upgrading/widening section where the CC is damaged condition.

Upgrading/widening section where the pavement is flexible and
has no underlying CC pavement.

New construction.

construction, the following pavement structures are speci-

C.B.R. 8
(Compacted sand layer must be used for improved sub-grande)

LOOmm 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

. Cos . National Regional Upazila|Rural
Road Classification Highwav Highwav Road Road
Ruling
Plain design speced 80 65 50 30
Tervain
Desien Minimum
o design speed 65 50 40 25
speed
(km/hr.) . Kuling
R°111?5 design speed 65 50 40 25
Terrain
Minimum
design speed 50 40 35 20
Ruling
ini 2 )
dins Plain Minimum 230 155 0 40
inimum .
Horizontal Terrain | Absulute
Curve Minimum 155 90 60 30
Radii
(mm) Ruling
Rolling minimum 155 90 60 30
Terrain
Absolute
minimum 90 60 45 25
Mimm. grade change (%) not.
Vertical requiring a vertical curve 0.6 0.8 1.0 2.0
Curves
Minimum length of
vertical curve (m) 50 40 30 10
Superelevation Rate. Mimm., (32) € 6 6 4
Cross Fall of carriageway (7) 2.0 2.5 3.0 4.0
Passing sight Distance, Minm. (m) 470 340 235 120
Stopping sight Distance, Min. () 120 90 60 30

Source : Roads & Highways Deparcment
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Base ¢ 75mm semi-grout with stone chips & bitumen (CBR 80)

Surfacing 50mm asphaltic concrete with specified stone chlps biltumen
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 [ :- 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 :- O0ld standard onc lanc roads from Pakistan days represent-
ed by roads between Benapole and Jessore or Jhenida and
Faridpur in Western Bangladesh. This type of road scems
to be casy 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 difficult and cost-
ly because of material needs for high embankment and
its compaction.

It was found that more than 407 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. ‘Tnese 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 RHD's road inventory date.

The FFYP launched in 1973 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 inerease its total length substan-
tially and the rchabilitation and restoration programme did not complete
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during the FFYP. Following 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 commensurate with increaslng
productive activities in the cconomy, and

(b)  Development of a netwovk of rural transport system through imple-~
mentation of a feeder road programme connecting growth centres of
the country including thanas, hats and bazars and introduction of
new technology in rural transport mode.

As shown in Fig. 9.5.5 the total length of feeder and upazila roads
greatly increased following the objective above. The paved national and
regional highways grew at an average rate of 5,47 p.ia. but the arterial
road network itself did not grow in length during SFYP.

The river paps using ferry services in dhaka-Aricha read and Dhaka-
Comilla roads which are the most important trunk road in Bangladesh, have
been reduced and greatly improved traffic flow by the construction of
three major briuges, namely Mirpur, Mayerhat and Taraghat bridge in Dhaka-
Comilla road and two major bridges, namely Fuldi and Katchpur bridge during
the past decade.

However, the present condition of the road network is less than satls-
factory due to various constraints such as the inadequate allocation of
fund, construction materials and equipment, limited workable days, ete.

The poor condition of the road network is reflected mainly in three ways
namely narrvow pavement width, deteriorating surface conditions and unstable
shoulders.  Table 9.5.8 shows the length of paved roads of national and
regional highway as per their carriageway width as in June 1984. It is
observed that more than half of the arterial roads have not enough car-
riageway width for two lane road even in 1984.

Table 9.5.8 Carriageway Wideh of Arterial Roads

Category of Roads Length of paved roads as per carriageway width
be low 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 761 741 121 1,408 582 35 3,648

Source : Inventory of Road under RHD as on 30 Jupe 1984,
(RHD)
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9.6 Vehicle Fleet

9.6.1 Fleet by type

There are two series of official statistics concerning the vehicle
fleet produced by the Ministry of Communications.

1)  The statistics for registered vehicles are based on the initial
registration of the vehicles before they are used.

ii) The statistics for "on-:oad" vehicles are based on road taxes pald
by the vehicle owner.
The statistics f r registered -chicle are however, does not show
the number of vehicles in use due to the existing registration
practice by tae relevant authorities allowing the vehicle owner's
laxity in not recording abandonment or scrapping of old vehicles
for deregiscration.

Table 9.6.1 shows the relation between number of registored vehicles
and "on-road" vehicles.  The number of dis-used or scrapped vehicles is

unrecorded,

Table 9.p.1 Differences between Registered and "On-Road" Vehicles in 1981

. Registered -Roe

Vehicle Type ﬁgl? el?( on Sojd pifferences (%)

____________________________ vehicles ____ vehicles ~__ ~~ ~“"°" "7 .

Trucks 23 846 13 496 10 350 43,4
Buses 9 819 7 183 2 636 26,6
Cars/Jeeps/Station 49 324 34 379 14 945 30,1
Wagons

Taxis 1 896 1112 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

ewr ks | Peses Mimibusos | carsieeps ot oW M
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 42,95 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

gigxiﬁ 6.1 5.5 14.4 11.3 9.2 9.2
Rate (%)

Source = BB 1983/84

Remarks : * Inclucdes figures for station wagons. Seating capacity is less than
15 seats.

Table 9.6.2 shows the number of on-road vehicles in Bangladesh after
the war from 1975 to 1981. 1In 1981 there were approximately 32,000 car/
jeeps 13,500 trucks, 7,200 big buses and 3,500 minibuses including sta-
tion wagons,

5.6.2 Changes in the past decade

Fig. 9.6.1 shows the growth of the number of on-road vehicles during
the 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 the number of all types of vehicles due to the war. Afterwards the
number of trucks and buses increcased and reached pre-war level in 1974
but the number of cars and jeeps could reach the pre-war level in 1978.
From the 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 cach vehicle were as follows: 6.1% for trucks, 5.5% for
big buses, 14.47 for minibuscs and 11.37 for cars and jeeps.,

The growth rates. of cars and minibuses indicates high growth in the
fleet following the growch of urban arecas 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, Meghna: 8.27%, 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 99.2 180.0
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 znergy 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 classified 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

S1. Name of District * 1981 "t 1985
N Busese_____. Trucks ____ Buses_______ Trucks ___
1. Chittagong 2 155 4 068 2 670 5 155
2. Chittagong H.T. 63 681 78 863
3. Comilla 167 238 207 302
4, Noakhali 345 473 427 599
S. 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 Mymensingn 107 224 133 284
10. Tangail 87 188 108 238
11. Barisal 152 97 188 123
12. Jessore 677 830 839 1 052
13. Khulna 465 846 576 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. Rajshahi 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 construction method

Road embankment are built, compacted by hand in Bangladesh, There-
fore, roads vary in quality. The material for base is loeally-burnt
crushed brick, or stone from riverbeds in Sylhet and northern districts,
picked up in baskets, and transported to site by boat, rail and rvad,
(average haul is often more than 200 km) and crashed by hand on site,
This manual construction method may help the employment of labour,
but it docs not result in properly graded aggregate. This manual
construction method is slow, and uneconomic in terms of its gestation
period and there is no effective quallty control.

(2) Problem area
There ave many problems in implementation of road schemes during
SFYP. The RHD report noted that the problems encountered are of re-

gular nature and continue to impede rapid progress of works under the
department. Some of the outstanding problems are listed as follows:

(a) 1Inadequate 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),

(¢) Scarcity of construction materials and cquipment of building
roads and bridges,

(d) Limited number of financially sound contracting firms in the
road subscctor,

(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 problem areas as follows:

(a) RHD'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 which as construction.

(b) The general lack of site supervision in Bangladesh is probably
the single most important factor against good quallty construc-
tion;

(¢) A lack of heavy equipment at thlie disposal of individual con-
struction firm is a hindrance. Construction equipment are
hired from RHD, moved to site, and operated by RHD personnel.
Absence of adequate maintenance, and dependence on RHD for
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of the existing road remaias with deteriorating surface condition
and unstable shoulders. 1t scems that inadequate maintenance is due
to lock of finance, management, techonical skills and cquipment,

Judging from visual inspection, it was obscerved that half of
existing roads have to be ungraded and a quarter to be resurtfaced.
The average present Serviceability Index (PST) of this count ry may
be as low as about 1.5 to 2,0, lower limits of PST 2.5 ror overlay
and 1.5 for resurfacing applicd in AASHU standard.

It is clear that the raising of PSI by rehabilitation works and
proper maintenance is closely related to the reduction of vehicle
operation cost, lack of maintenance means loss of benefid.

The RHD has cquipment problems for the mainteniance works.  This
is not only the number of necessary construction equipment but also
the procurement of spare parts probloems.

Spare parts/stock control is oxtremely complicated and difficult
because of the very large variety of manufacturing countries, yedrs
of manufacture and equipment obsoloscence.  For example from the 1979
RHD inventory, it appears that road roflers then in use wore manufiac—
tured between 1942 and 1979 in the U.5.5.R., UK, USA, Poland, Germany,
Japan, Denmark, whilst one manufacturer was unknown.

(2) Administration of maintenance

Highway maintenance is defined as the preserving and kecping of
cach roadway, structure, and facility as nearly as possible in its
original condition as constructed or as subsequently improved and
such additional work as is necessary to keep traffic moving safety,

The most critical responsibilities in performing maintenance
procedures ties in the maintenance and repair of pavement and structure.
v S0 that
pected

The road transport agency must maintain and repair a
it is tree of danger for all who use it in a way normal by ex
them.

Repair, whether to the travelway, structures, appurtenances, or
other iighway components may be classified into two general catego-
rise; i) Urpently nceded repairs or if) programecd repairs, i.e.,
those to be performed sometime later.

From visual faspection it was estimated that one third of the
existing roads and bridges belong to "category i) giving risce to a
serious problem,  Thercefore, the establishment of maintenance proce~
dure is urgent necessitv in addition to road rehabilitation programmes,

(a) Maintenance management

1) Toventry: RHD need information to formulate and evalu-
ate policiesy to plan and design highways;
and to administer the construction, main-
tenance, and operation of the highway faci-
lities under their control. The roadway
inventry shoutd be o part of the broad in-
formation system and should be prepared so
that those physical elements of a highway
which require maintenance are located and
quantified.
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ii) Selecting components:

The histor + of expenditures by the mainte-
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 thon be identified.

1ii) Units of measure:

The units of measure used tor the field data
collection shonld be based on case of meas-
urement by personnel conducting the inventry.
Field measurement can be converted to more
suitable unit using data processing proce-
dures at some fater time.

iv) Updating inventry:

When an initias inventry has been established
for a RHD, it is jmperavive that fermal pro-
cedures be Jevised to ensure that the inven-
tory is kept up to date. A highway is a
dynamic system and changes will occur conti-
nually. Routes will be relocated, pavements
will be rebuilt, signing and service facili-
ties will be altered, added to and deleted
for various purposes, 1t will be necessary
to update the inventory data tu reflect these
changes.

v) Performance standards:

Performance standards establish the basic
criteria for indivisual maintenance activi-
ties. A performance standard includes 2z
description of the work methods to be used
in performing the activity, the optimum
crew configuration interms of the numbers
and classifiecations 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 the units commonly usecd.

vi) Inspection:

Maintinance can not be undertaken from an
offic -, and the district maintenance engi-
deer an be expected to inspecr all his roads
wenthly. Morcover all potholes should be
repaired between these monthly inspections.
One  mportant aspect of maintenance is the
record-keeping, particularly that of the

rate of a road's deterioration.
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In Bangladesh where the RHD is short of
vehicles, it would be difficult for the
maintenance engineer to make his monthly
inspection by car. However, it is suggest-
ed tnat one vehicle be allocated tu each
such engincer 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 mailntenance may represent 30% or more
the total maintenance and repair budget. The budget allocation
for highway maintenance is proposed as shown in Fig., 9.7.1.

Pavement (30%)
Roadside/ (257)

slope protection
r— Maintenance (30%) Structure (20%)

—Traffic safety (20%)

Others
Maintenance Pavement (70%)
Budget (100%) — Repair— (407%) Structure (25%)
Others ( 5%)
— Traffic Safety
Devices (257)
— 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. 1n case of Bangladesh high-
way, it is suggested that the minimum of 0,36 million Taka per
Km should be allocated for the highway maintenance which is
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9.8 Road Transport Operational Issues

9.8.1 Road worthiness and maintenance

The Directorate of Road Transport Maintenance is responsible for the
implementation of motor vehicles rules and regulations and for the inspec-
tion of motor vehicles in both Governme nt and private sector.  The Direc—
torate is an attached Divectorate of Roads and Road Transport Division
under the Ministry of Communications, There are, at present, 19 zonal
offices of the Directorate of Road Transport Mainvenance and cach zonal
of fice is headed by an Tospector of Motor Vehicles.,  The primary function
of this Divectorate is the inspection of motor vehicles to coertify their
continued road vorthiness,

The organisation lacks facilities tor adequate checking of vehicles
at present. Due to lack of permanent accommodation and proper facilities
for the testing of motor vehicles, roads are being uscd as testing ficlds.
The present system of inspection is based on the visual and physical per-
formance »f an Inspector.  As a result, a large number of buses, trucks
and other motor vehicles are found travelling without lights, proper
brakes, window pane, window screen, and many other engine and mechanical
defects, Such ervors and mistakes which mav leave serious detect unnoticed
and may result in dangerous road accideuts can be remedicd by the estab-
lishment of Mechanical Vehicles laspection Stations in different zones
which will be more scientific and accurate using scientific equipment.

The Dircetorate of Road Transport Maintenance has submitted a pilot
project for inclusion in TFYP bv the name "Scheme for the cstablishme: t
of mechanical vehicles inspection station with associated facilities™,
The proposal further considers establishment of two stations in the first
phasc to be tollowed by another two stations in the second phase.  In
recent vears the BRTC was cquipped with excellent workshops through tnter-
naticnal (Japan) funding, They are presently under-utilized, raising
costs of the BRTC operations.  Even if the four proposed mechanical
vehicle inspection stations are established still those will fall short
of total requirement in the country. Under such a situation the well
equipped BRTC parages may be usced for checking vehicle road-vorthiness.
IT the above proposals are implemented there will be substantial reduc-
tion in the accidents, raise the standard by enabling more defect-free
vehicles on road and at the same time it would reduce the losses of BRTC.
There should also be a system of periodic checking of all vehicles in the
country. Traffic police scction should also have the authority to send
suspect vehicles for checking.

Road vehicle maintenance is an important aspect of road traffic oper-
ation.  Both in private scector as well as in public sector poor standard
of maintenance and shortage of spare parcs cause many of the vehicles
inoperative rfor many usctul hours in a year. BRIC has created so far 12
depots, 4 sub-depots, 2 workshops, one training institute and other aneil-
lary tacilitics.  Moreover, there are innumerable privately owned workshops
spread all over the country,  An integrated central workshop of BRTC at
Jovdevpur has been constructed under Japancse grant and was commissioned
for scervice in 1982, This is in fact the biggest and most sophisticated
modern automobile workshop in Bangladesh.  BRTC's standard of maintenance
lias improved as betore but due to shortapge of spare parts and materials,
inspite ot having vnough manpower, the target of workshop could not bo
achleved ond monthly output/production varies trom 22-40 percent.
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Overall BRTC is suffering from poor standard of maiuntenance of the
fleet of huses and trucks and there is absence of adequate workshop
faciiities. In addition, there is a lack of system in procurement of
spares resulting in over-procurcaent as well as under-procurcment,
Moreover, there is an absonce of preventive system for oasuring scrvicing
of vehicles.  There is no periodical inspection for all BRTC vehicles
which should be done at least twice in a year. It is reported that due to
establishment of Integrated Central Workshop at Joydevpur the percentage
of on road BRTC vehicles has vegistered an increase from 417 in 1979 to
777 In 1984, Wich the existing physical facilities BRTC is fully capable
of maintaining and operating a fleet of 1,000 buses and 500 trucks which
demand expansion of BRTC scrvices. The existing Depots and sub-depots
which were created long ago are not in very good condition and need renova-
tion and major repairs.  Some of them even wil! require improvement to bear
any addition to existing vehicle tfleet.

In order to ensure better performance, ancillary facilitivs needed
to be previded to the essential personncl of the operating units. Training
facilities to transport workers, drivers and personnel of private and
public sector will have to be provided in order to improve their skill
and reduce damage to vehicles,

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 ard also by public sector through BRTC. The 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 1981 as shown in
Table 9.6.2 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 truck fleet growth is turning towards a more stable growth
riate situation in Bangladesh,

A truck fleet forecest upto 1985 was made assuming a v.iZ% annual
growth rate and is shown in Table 9.6.4 as no official Figure upto 1985
was published.

In the commercial trucking operation in Bangladesh private sector
plays a very significant role with its predominant share over public sec-
tor transport in the no. of vehicle fleet and tonnage har ed. Before
independence the share of public sector truck ownership was very much
limited.

In 1971 a truck division was created under BRTC to provide truck
service in the public sector. At the end ¢f 1984 the total active truck
fleet of BRTC was 168 ol which 155 nos. were reported to be road worthy.
BRTC h. s been playing the role of a controlling agency in the trucking
operations of Bangladesh by keeping the freight rates of private operators
at a competitive tevel refraining them from charging exorbitant rates.

BRTC truck fleet mainly carries food grain, fertilizer, jute and jute
goods ete. of government, autonomous and nationalized organisations on a
ronte-wise tariff. The operation and maintenance of BRTC truck fleet is
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(a) Beggars, disabled, blind, and destitutes travel free by BRTC buscs.

(b) Armed ferces personnel, BDR, Ansar, students travel at concessional
fave,

(c) Low fare rate fixed by Govt. compared to operatirg cost, consider-
ing the public interestc.

(d)  Damage of Transport vehicles during civil strike and political
disturbances, thus effecting the revenue income.

(e)  No subsidy s given by the Covt. for any damape/less incored in case
of BRTC's operation.  On the otherhand it mav be noted that bearing,
all the above constraints and overcoming the problems and barries
BRTC is making net surplus in its truck operation.  In most of the
months, operation it carns operational surplus in its bus operation.
Lt is due to application of improved and eftficient administrative
principles and management systems that it has reduced the expenses
and wastage and ecarned more revenue compared the number of vehicles.
Morcover, credit should go to BRTC since it renders an ideal and
effective service to the people with very limited resources.

In the transport of passengers by road with 947 share in total fleet of
buses private scetor plavs a dominant role in the overall performance of
passenger service.  Individual owners of buses having only one or few
vehicles cach form operational grouping by forming bus owners' association.
Such associations are prevalent in all the districts and are generally
formed according to routes. O inter-district routes often more than one
association exists.  Bus associations are quite organized and more sound
organizationallv. Bus associations frame their own service scheduling
and fare structures.  Individual buses are required to operate on an
agreed time table and any breach is subject to be fined. Like truck owners'
association bus owners' association also provides a protective negotiating
front against government agencies and road transport employees' unions.

9.8.4 Regulations

In order te ensure a national and efficient voad transport system in
Bargladesh it is necessavy to establish proper ground roles. 1n the road
transport system of Bangladesh a measure of order and discipline is required
to promote the existing transport system to fulfill the transport need of
to-day and of to-morrow.

Road transport regulations in Bangladesh originates mainly from the
Motor Vehicle Act 1939 followed by the Bengal Motor Vehicle Rules 1940
and several other arendments in 1961 and 1967,

The regulations are quite comprehensive but outdated.  The enforece-
ment of reyulations are very weak. The azle load regulations are outdated
and rather wnentorceable regalations in force. It is every difficult to
check on compliance with these and ne applicable fine could be enforeed
for infringement.  The existing regulation in practice should be modified
and should be more clearly,

Customs regulations affeccing road vehicles are ¢ mplex,  They shoenld
be replaced by two main rates, one for imported and ene for locally
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assembled vehicles and with a simple progressive tax rate based solely
on C.1.F. value. Similarly the tax rate on spare parts should be
rationalised.

In case ot road accident on rural roads the police station of the
arva investigates the case and records the accident.  But there is no
repgular system of collecting road accidents data in the country and R.H.D.
is not reported tor the identification of accident blackspots for a remedy.
Many of the road accidents, if no fatal, are not reported at all due to
trouble of police and court.

A regular svstem of rural highway patrol by tratfic police to control
vehicle speed and traftic behaviour on highwavs and at small towns be
establishoed.  Proper rural driving behaviour should be enforced,

Many disassociated authoritics are involved in road sector and many
regulations have remained unchanged for many decades which are outdated.
Horeover, when statistics are published they are often in-applicable and
become historic records.  As a result of this no official seems to be
able to take the initiative for enforcement and it appears that most
vehicles on the road fail to comply with road-worthiness regulations or
to comply with traffic regulations. Each organisations should be clearly
assigned duties and a coordinated body should oversee the activity of each
individual organisation.

Ordinary vehicle registration and licensing is carried out by district
authorities wvhich are notified to the Commissioner of Traffic Police in
due course.  After 2-3 vears records of vehicle registered are published.
Often list submitted by the local authorivies do not agree with the totals
published. To be of any value informations should be monitored to a
Central Vehicle Registry Office at the end of each month and recorded on
1 computer, so that vehicles can be located for legal purposes, and checked
for payvment of licences the following month when needed.

Until one controlling authority has been appointed and regulations
rationalised the maximum utilisation of the road network cannot be achieved,
and minimum road transport cost will remain illusory.,
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10.2 INLAND WATERWAY TRAFFIC

10.2.1 Freight traific

The IWI ricet is operated by private companies and the Government
owned BIWIC, with the latter shewing a rapid decline in importance to
only 230 of the freivht carrvied in 1982/83, There is some difficulty
in ascertaining the tetal volume of freight carried by IWT vessels as
it is belicved there is under-reporting by tie private sector, partly
because of inaccurate or incomplete records and partly because of
desire to reduce tax or other pavment liabilities. Alsoy the actual
number of vessels that are operational is not certain, as sometines
vessels latd up or scerapped are not taken oft the register.

Estimetes have been made of the total tonnage and tonne kilometres
for the period 1976777 to 1984/85.  The tonnage handled by Uhe private
sector in 1Y76/77 is given as 2,70/ million tonnes in the Review and
Update o BIS. On the basis of a static DWT for the flecet of 201,441
tonnes (see Section o), an annual tonnage ol F30A% tonnes per DWT
were carried.

Without any other data, it has been assumed that this has remiined
at the same level ror the private sector throughout the period.  The
resulting estimates for the private sector tonnage handled for the
period 1977/78 to 1Y84/85 are given in Table 10.2.1. ‘“he average annual
growth rate for the period 1976/77 to 1980/81 is 5,18/ p.a and ror 1980/
8l to 1984/85 is 9.037 p.a., reflecting the cncouragement of the private
sector through more Liberal policies during the SFYP.

As the tonnages for BIWIC as well as the static DWT are given by
BIWTA the resulting value of tonaes per DNT has been caleulated over
the period 1976/77 to 1982/83, and the results given in “able 10.2.1.

It can be seen that alt.cugh there was some improvement in BIWTC
performance in 1977/78 to 1979/80, therce was a sudden decline to the
1976/77 level thereafter. In order to estimate the tonnage handled by
BIWTC in 1983/84 and 1994/85, the tonnes per DWT in 1Y82/83 have been
assumed to apply.

lt is clear that the public sector is less efficient than the
private sector, partly because of the ageing {lecet and partls because
of operaticnal inefficiencies leading to long turn-round times,

Annual records of IWE freight flows arce not provided. Provisionai
figures issued by BIW'A for 1982/83 are just available, whilst the pre-
vious data were for 1978/79. Although it is general ly accoepted that
the recorded tonnages are under stated, the data tor *LYBL/8 ., has been
analysed in order to present an indication of the relative importance
of different commodity g:oups and divferent routes.

The total ronnage and tonne-kilometres have been calceulated and
are given in Table 10.2.1. It has been ascumed that the average lead
of 241 km, quoted in the Review and Update of BTS, for 1976/77, has
remained the same usto 1984/83. Although it has been necessary to
make a number of assumptions, based on very little data, the total
tonnage for 1982/83, although higher than the recorded volume by BIWTA,
is oaly 47 hipher than BIWIA's estimate. For comparison purposes, the
provisional recorded total tonnage by TWE in 1982/83 is 3.81 million
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tonnes, whereas the BIWTA estimate in the report for the TYFP is 5.25
million tons,

Because BIWTC has shown a signitficant decline in tonunage handled,
particularly in the period LS80/81 te 1984785, (some 9,87 p.a), the
overall increase in IWT freight has been around 47 p.a., despite the
rapid growth of the peivate scector,

The dnter district flows and intra-dicorict movements for cight
commod ity groups are given (o Appendix 10, the district total W
freight flows are In Table 10.2.2 and a summary is given in Table
102,73 for the wvhole of Bangladesh.

There dis quite a larye volume of intra=district flows (2005 of Lhe
total) but 805 of this is in Khulna district, and is predemingnt Ly
Chalna Port tratffic moving by river to and rrom Khulna.

The seven main commodity groups acconnt for aboui 907 of the total
tonnage, with food (23%) ard petroleuam products (277) being the main
commoditics carried. The distriburion of the major commod ity novements
are shown in Appendix 10 and tota! in Figure 10.2.1.
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Table 10.2.2 1WT Freight Flows - Total ALl Commod i tivs 1982/83

TOTAL ALL COMMODITIES '
Inter-Districe Intra-District '

Districe No.

; Qut ‘ L but ‘ Tonmes

onnes lonnes
Chittagong 1 1844587 j 57,80 40151
CHT i 2 12573 k 58510 -
Comilla i 3 50804 [ 121639 7989
Noakhal .o ! 4 2173 i 3628 -
Svlhet 5 179141 ! 14780 11174
Dhaka 6 446617 1 1464876 64497
Faridpur 7 26493 j 33540 196
Jamalpur 8 , - - -
Mvmens ingh 9 | 3001 ! 37200 -
Tangail 10 - - -
Barisal 11 28883 ’ 193110 13267
Jessore 12 - 2229 -
Khulna 13 © 2206446 080325 839477
Kusitia L4 - 2887 -
Patuakhal i 15 9599 51093 720
Bogra , 16 - - -
Dinajpur i 17 - i - -
Pabna Coas 4269 | 114288 200
Rajshahi i 19 - ‘ - -
Rangpur 20 903 | - -

| |

Bangladesh 2835485 I 2835485 977¢71

Source: BIWTA

Table 10.2.3 Summary IWT

Freight Flows 1982/83

Inter-Districe Intra-Disctrict Total
COMMOD1TY

Ton 7 Total Ton 7 Total Ton 7
Food 477290 55, 396921 45 874210 100
Fertilizer | 213294 64 | 1185-3 36 I 333877 100
Jute cte. | 234767 | 521 218316 48 1453083 100
Cement | 347999 ! 82 84947 | 18 f 482946 ] 100
Stone cte. 172348 | 100 | - ! 0 172348 deo
Iron/steel 51042 98 g 1024 | 2 i 52066 1 100
PLO.L. 1033664 | 99 | 12881 | 1 roaeses T oToo
Sundrics 253081 64 144999 16 [ 398080 | 100

| r |
TOTAL 2835485 74 l 977671 26 L 4813156 I 100

Source: BIWTA and Consultants calculations,
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10.2.2 Passenger traffic

(1) General

The IWT passenger carrying fleet is mainly under private control,
mostly in small independent companies, The Governments involvement
is restricted to a few launches cperated by BIWIC, including the well
known Dhaki @ Khulna "Rocket. " Althouph BINTA s responsible for |i-
censing th civate operators, it is difficalt to be certain as to
the number U opassengers they carry, It is generally believed thac
the private operators do not keep aecurate records and that overload-
ing is extensive. As there are no vreliable records, estimates have
been made by varions studies or the operating characteristics of the
fleet. BIWFA have made their own estimates, based orn the avoerase
load per vessel, the number orf vesaols and the number of trips per
year. Unfortunatels, it appears that a mistake has been made in the
computation, as the numbev of trips used was based on 2 way trips,
rather than on one wav trips and henee the estimated number of pas-—
sengers vould necd to be doubled.,

(2)  Survoews

Because of the confusion surrounding the statisties, surveys
were carriad out on passenger load tactors and data wias collected on
the number of launches and steamers cperating with an estimate of
the number of trips being made dailv. The route of cach vessel
enabled the distance travelled to be caleulated,

Random sample passenger counts were made from the passenger ghat
at Dhaka, Barisal, Savavangani, and Khalna. The counts were then com-
pared with the rated capacity to pel a measure of the load factor.

In the BTS report, 1974, the results of a survey of load factors
based on the average taken at several points taken along the route
were given.  This showed Lhat the average load factor at that time
was a very high 1.98. From the results of the survey conducted by
this study it would scem that there has been lLitcle improvement as
the average toad Tactor was found to be 1.90, although this is only
based on arriva’ or departure load factors.

The distribution of passenpger launches and steamers by district
for 1984785 arc given in Table 10.2.4. Of the total 1494 passenger
vessels, records were available for 1203, from the districts indicat-
ed in Table 9.2.4.  From these, detailed analysis ol the operating
characteristics was made ang an estimate of the annual number of
passcenger-kilometres made for cach vessel, by assuming 320 operational
days per vear, with %07 operationa’ effectiveness, the actual dis-
tance travelled per one way trip and the estimated load at a load
factor of 1.9 of theoretical capacity. This gave an estimated 4995
miliion passcenger-kilometres, Assuming that the vessels for whieh
records were not obtained exhibit the same capacity and operating
characteristics, these 291 vessels would give a further 1208 million
passenger-kilometres,  From the caleulations, the average number of
passenger-kilometres per vessel per vear is 4.15 million, Using
this fipure, and the number of 1WT passvnger vessels registered in
the years 1978/79-1982/83, an estimate is made of the past passenger
kilometres. 1In Table 10.2.5 the nunber of vessels and passenger
kilometres are shown. The update of the BTS report, the average load
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chofce or improved hand Ling cquipment Tor inereased pro-
ductivity has te be made on . port to port basis,  Produc-
tivity gains with simple new handl iy cquipment would have
to be carcrullv weasured apainst present head=Toad handling,

d)  Productivitv: ey crfect on vessel and pore costs

Any increa: i ocoroo throughput ot the vessel berths will
reduce vessel vovage turn around Cime and provide increased
utilization ot vessels, reducing capital costs pro rata.

Not only can capital investment in new veseels be reduced, but
also investment s pontoons and jetties,

10.3.4 Quality ot service

(1) Freight

Aosurvey of freight shiippers was cenducted, sovering major ship-
pers of petroleum prodects, jute products, fertilizer, cerals, iron
and cement.  The reason for the choice of LWT s opposed to alternative
modes was requested. The results ror shippers who used IWT Tor
certaln rontes in proference Lo other sodes are siiven in Table 10,3,5,
Although the sample in smoill, iU an bae ceen thot the predominant
reason for choosing INWE for freivit 10 o saving ol costs over other
modes,

Table 100305 IWT Users Freipht Survey

_ L I Survev Results
Preference ror use 1_"‘m‘mww_Hmtﬁ__wﬁ—m__mrﬁﬂw__
of INT ‘ No. [ B
Save time 0 r 0
Save Cost L4 ] 77
Not available on others 1 O
Sater 0 0
Convenient 1 O
Noorail wapons 2 g

Total 18 | 100

Source:  fonsultants

(2) Passenger

A survey of IWT passenger users was conducted to ascertaln why
they had prefered INWT to other modes of transport, assuming an alter-
native existed. The survey was limited by the available resources to
only 4 routes, and thus is only a small sample apd s such shonld be
used with caution, Nevertheless, cortain charweteristics stand oar,
The survey results are given in Table 10,306 and an analvsis of the
reasons for the travellers, proference jor jwr arvogiven in Table
10.3.7. Though the sample is small first class passenpers predominant-
Iy found the journey comfortable and third class only moderately sa,
Whilst there are scveral reasons why first class passeneers prefered
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10.4 Costs, Rates and Fares

10.4.1 Freipght cost

The private operators offered quite detailed costs, but without per-
formance data, there is limited use for the information.

The vessels examined were operating between Chittagong and Narayanganj,
a jetty to jettr distance of 380 km.  These are given n Table 10.4.1.

BIWIC keeps separate accounts for coaster operation and tanker
operatior.  Table 10.4,0 and 10.5.% show summary of these two kinds of
operations tor the Discal vear [983,/845,

As in tte BTS, 29 of repair snd waintenance cost was assumed to be
variable and the rest fixed.  Crew wages and allowances were assumed Co
be constant irrespective of vessel usape.  Instead o book values of
depreciation and interest, capital costs were caleulated as the amortisa-
tion ol vessels at the replacement value. 1t should be noted that the
price of new vessels in recent vears has not increascd.  Economic cosls
were calentated from financial costs by means of conversion factors shown
in Table 10043, Resulting annual costs for coster md o tanker are
shown in Table 10.4.3 and lou.d.e,

The BIWTC fleet performance data, average ve ssel pertormance indi-
cators estimated for coasters and tankers and stown in Tables 10.3.2 and
10.3.3. Current vesscl utilization is low, as malvzel in section 10.3.
For the current performance level coaster and Canker costs per ton-km
were calculated tor various hauling distances and the results are shown
in Tables 10.4.7 and 10.4.8, Basic assumption: for the above calceulations
are : 1) Vessels return empty, and therefore the entive round trip cost
should be borne by the subject cargo. 2) The verage number of non-
steaming days, whether under repair or in port, per round trip applied to
cach round trip regardless trip distance.

Table 104,101 Vessel Operator Cost (Private Sector)

[tem Caravan Redrose Nila
1) Fuel Cost per trip 1K. 25,000 25,000 33,500
2) Cost of vessel new TK. 6,000,000 6,000,000 7,500,000
3) annual cost repair/ 200,000 200,000 250,000
Maint 1K,
4) Monthlvy crew pay roll T, 20,000 20,000 24,000
Dirvceet Expenses office 30,000 30,000 30,000
mandgement TX,
6) Indirect Lxpense TK. 10,000 10,000 10,000
7) [nsurance annualy TK. 125,000 125,000 150,000
8) Interest on loan TK, 187 18% 187%
9) Replacement Value TR, 4,000,000 4,000,000 4,000,000
10) Age of vessel 17 17 18
11) Cargo cap tunnes 850 750 1,122
No of trips per year 28 28 30
Kilometres per month 1,900 1,900 2,660
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Table 10.4,2 Coaster Operation Summary 1983/84

Fleet Summary

Total No. of vessels in operation 19

Average Age of vessels 19

Financial jorformance 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.
Tnterest 1.4 million Tk.
Indirect Expenses 10.2 million Tk.
Source : BIWIC.
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Table 10.4.3 BIWrC Tanker Operation Summary 1983-84

Fleet Summaly

No. of Vessels in operetion 12

Average Age 16.5 years

Average SWT 1019 tor.s

Tons carried 261 thousand tons
Total ton - km 8l.8 million

Financial Performance

Barnings 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-Economlc 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 orxder
of 12%, which should be excluded from the economic costs. The remaining is
largely labour.

10-34



Table 10.4.5 Estimated Coaster Coests 1985

Fixed Cost Per Year (Taka 000Q) Financial Economic
Crew Wages and Allowances 295 235
Standing Maintenance 169 169
Indirect costs 591 389
Amortization (at 15% for 25 years, 0.1545) 3576 4611
Total fixed cost per year 4€31 5404

Variable Cost Per Year (Taka 000)

Fuel 1200 1440
Running Maintenance 69 69
Other Direct Costs 41 31
Total variable costs per year 1310 1540
Total cost, per year, per vesc:l 5941 6944
Source : The Consultants.,

Note: 1. 1983/84 recorded costs were increased by 16% except

for amortization and fuel.

2. Variable 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 (Taka 000) Financial Economic
Crew Wages and Allowances 303 242
Standing Maintenance 137 137
Indirect Costs 605 399
Amortization (at 15% 20 years, 0.1543) 6282 7538
Total fixed cost per year 7327 8316

Variable Cost Per Year (Taka 000)

Fuel 1417 1700
Running Maintenance 56 56
Other direct Costs 55 41
Total variable cost per year 1528 1797
Total cost per year per vessel 8855 10113

Note : 1, Financial replacement cost 38,700 Taka/DWT X 1019 tons.
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Table 10.4.7 Coaster Tonne-km Cost 1985
Financial Economic
Fixed cost per day (Tk.000) 12.7 14.8
Variable cost per km. Tk. 7.6 91.6
Variable ! Round  trag Turn Lound Fixed r Total !V Ton - km.
Dlstance COSt | Steamning days o aavs Cost ' Cost/Vessel | cost
i
(km) (Th 000) (dave) ! (diry's) ! (Tk 000} !I (Tk 000) ‘ (Tk)
fl N T
| | ! !
Financial! Cost " ‘ !
. | | |
o5 3.9 0.20 10.5 {o133.9 ! 137.2 ; 6.71
| :
50 7.8 0.40 10.7 I 135.9 f 143.7 : 3.51
100 13,5 0.80 i 11.1 } 141.0 l 156.5 J 1.91
150 23.3 1.20 ! 11.5 146,01 1‘ 169.4 ( 1.38
! '
00 31.0 1.60 1.} 1511 | 2.1 ¢ 111
! ! !
250 36.8 2.00 12,3 156.2 | 195.0 0.95
300 46.6 I 2.40 12.7 161.3 i 207.9 0.85
350 54.3 l 2.80 13.1 166.4 ’ 220.7 0.77
40C €21 ; 3.20 13.5 4 171.5 ‘ 233.6 0.71
Economic Cost ( I ‘
!
|
25 4.6 0.20 10.5 141.8 { 146.3 ! 7.16
50 e.2 ‘l 0.40 10.7 158.4 | 167.6 | 4,10
100 18, : i 0.80 11.1 164.3 182.6 ‘ 2.23
150 27.5 1.20 11.5 170.2 | 197.7 ; 1.61
200 36.6 1.G60 11.9 176.1 ! 212.7 ] 1.30
25¢ 45.8 2.00 12.3 182.0 " 227.8 : 1.11
300 5.0 2,40 12.7 188.0 243.0 0.99
350 64.1 2.80 13.1 ' 193.9 258.0 0.90
400 73.3 3.20 13.5 ‘ 199.7 273.1 0.83
l
Source The Consultant,
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In sub-section 10.3.1 the lost time Tor four vessels over a
three month period was piven., The first two vessels represent general
cargo traffic. The thivd is a tuy and the fourth is a saln carrier
loading and discharging rrom si1los,

The total time over Y0 davs for the first two vessels amounts to:
walting Waiting Stand Pilot Enpine Navigation tor Lerth for Orders bv
Debavs Repairs Dbelavs

Tote' Time 1-17 42-17 MR 2-10 34=42 NR
pA L4 46,97 - 2047 18,50 -

The signiricant delay is in “Walting ror orders'". Ingine repairs
are considered to be a constant factor and so in considering improved
purtformance are iynored.

The condition considered capable of improvement is in the administra-
tion or the ships and a 33% improvement in performance is possible.
This would give an improvement of 15/ 1n non-steaming davs.

Tome-im costs Tor the case with the nen=sailing Lime per trip reduced
by 15% were caleulated tor coasters and tankers and are shown in Table
10.4.9 and 10.45.10,

The above results are illustrated in Fiyures 10,401 through 10.4.4,

Table 10.4.9  Jmproved IWT Codster Transport Costs
(1985 Prices)

Distance Variable cost | Turnround | Fixed Cost Total Cost Ton-km

(km) (TK. "0uw) Davs (TR, '00v) (TK. '000) cost (TK)
(1) Financial Costs

25 3.88 8.9 113.35 117,23 5.73
50 7.76 9.1 115.51 123,27 3.01
100 15,52 9.4 119.82 135,34 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 10.5 132,78 171.58 0.84%
300 46.56 10.8 137.10 183.66 0.75
350 54,732 11.1 141.41 195.73 0.68
400 062,08 11.5 145,73 207.81 0.64
(2) Eeonomic Costs

25 4,58 8.9 132,09 136.67 6.68
50 9.16 9.1 134.61 143,77 3.52
100 18,32 9.4 139,64 157.96 1.93
150 27.48 9.8 144,67 172,15 1.40
200 36.64 10,1 149,70 186. 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
400 73.28 11.5 169.83 243,11 0.74

Source: Consultants
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Table 10.4,

10

lmproved IWT

lanker

lransport Costs

(1985 I'rices)

Distance Variable cost Turnround | Fixed Cost Total Cost Ton-km

(km) (TK. '"00p) Davs (ITK. '000) (TK. "000) cost (TK)
(1) Financial Costs !

25 5.19 S 20 4 230 9. 94
50 10.39 11.% 224 239 5.16
100 20.77 x 1.7 235 256 2.76
150 31.16 12,1 242 273 }.97
200 41,55 12,4 249 291 1.57
250 51.94 12.8 256 308 1.33
300 62.32 13.1 263 325 1.17
350 72.71 13,4 270 342 i.05
400 83.10 13.8 276 159 0,97
(2) Economic Costs

25 6.10 1.2 256 262 11.29
50 12,22 11.4 259 272 5.86
100 24,43 1.7 267 292 3,000
150 36,65 12.1 275 312 2,24
200 48,86 12.4 283 332 1.79
250 61,08 12.8 290 352 1.52
300 73.29 13.1 298 371 .34
350 85.51 13.4 306 391 1..21]
400 97.72 13.8 314 411 1.11
Source: Consultants,
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10.4.2 Passenger cost

No [leet wide information comparable to coasters and tankers were
available. Informaticn oo certain passenger launches, however were
made available. Table 10.4.11 and 10.4.12 show actual performance data
for a typical BIWIC passenper launch operation during 1983-84. Private
Launch operators supplied the information in Table 10.4,1%,  BIWEC's
record shows the averape load factor of 26/, However the Consultants
survey indicated load factor of in the order of 1907 which apreed with
the result of BTS survevs. A load tactor of 1907 was adopted. Table
Lo 4. 14 shows tinancial and economic costs of passenger lonuceh service
by this particular vessels based on the figures shown in Table 104,15,
Because or higher local currceney content of launch vessels the coonomic
cost of anertization was assumed to be 1,14 times the finanvial cost.

Casts per passenger-km at various distance are shown in Table
Lo A0 15,

It wis assumed that the number of hours spent in landing stations
per trip is o function of sailing time, taking a minimum of 30 minutes
up to the sailing period of o hours and o maximum of 6 hours for the
sailing period bevond 1 day. 1t was also assumed that all vessel
departures are done within the dav-Light period of 6 am. to 6 pm.
hours between the arrival after dark and 6 am. next morning are divided
by the number of trips per day and are ateributed to each trip.

The passenger kmocosts shown in Table 1004015 were derived for the
Toad factor of 190 as stated bervore. 10 1007 joad Facter is taken, the
figures should be increased by 902,

Relationship between the travel distance and limit cost is
illustrated in Figures 10.4.5 and 10.4.6.  Because of the discereteness
of the number of vovapes to rit departure times within daylight hours,
the cost curve shows some bumps.

Table 10.4.11 BIWIC Passenger Launch Performance

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 26% load factor total

pass=km/gr 2,19 million
Estimated non-operating days 17.8%
Operating days sav: 300
Non-steaming hours/steaming hours 0.217
Actual load (actor 1.9
Actual passcngers/vessels 342

Source: BIWTC
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Table 10.4.12

BIWIC Passenger Launch Costs 1983-84
(80 ft Prototype Vessel)

Fuel cost 469 Thousand Tk.
Repalr and Maintenance 12 Thousand Tk,
Pay and Allowance 75 Thousand Tk.

0.5 Thousand Tk,

Direct expenses

Indirect expenses 143 Thousand Tk,
Source: BIWLC
Table 10.4.13  Vesscls Costs (Private Scctor)
Vessel Hena Express MUYV Mita M.VL Sheema Shakil Ahmed
l.[ rual consumed/trip
oneway 24 Gal 34 Gal 84 Gal -x
2. Cost of vessel new 300,000 350,000 300,000 3,300,000
[ in Taka ! wooden hull wooden twull | wooden hell steel hull
3.[ Annual cost for ‘
! Repair/maintenance | '
| Taka {80,000 90, 000 {90,000 75,000
. Pay rell monthly
| Taka 15,000 15,000 15,000 22,500
5.1 Direct cost of
T manaerent 7,000 9,000 9,000 15,000
i
. Indirect cost i.e.
Rent, Hlect. Gas 10,000 Tk 25,000 25,000 40,000
7.] Insurance annual
Taka 0 0 0 0
8.¢ Interest on loan 0 187% 187% 167
9.} Amount of loan 0 300,000 300,000 240,000
10.| Vessel Replacement
cost Taka Not glven - - -
11.] Age of vessel 30 years 20 years 22 vears 5 years
12, Number of puas-—
sengers monthly 6,000 15,360 13,500 12,000
13.| Distance travelled
per month kilo-
metres 1965 7020 7020 7380
14,1 Number of trips
per month 30 30 30 -
Source: Owners

The owners estimated 45 days of down time per year due to surveys
repairs and waiting for spare parts not available 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

(B0 _ft Prototype)

Fixed Cost Per Year (Tk 000).

Crew Wages & Allowances
Standing Maintenance
Indirect Cost

Amortization (at 15% for 25 yrs)

Total fixed cost per year

Variable Cost Per Year (Tk. 000)
Fuel
Running Maintecnance

Other Direct Cost

Total variable cost per year

Total cost per year

Financial
——alictal

82.4

157.3

386.3

635.2

1107.7

Economic
=Loromc

1185.7

Note : 1) 1983/84 rccorded costs were inflated by 10% except for fuel and

amortization.

2) Vvariable maintenance cost was taken at 2

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 14.75
Variable Steaming Total Total Total Pass-km Pass-km
Distance Cost Time Time Fixed cost cost cost cost
. , (TK) (TK)
(km) (km) (Days) (Df)s) (TK) (TK) (at overload) (at capacity)
(min.1.0)

Financial Cost

25 308 0.09 304 529 837 0.098 0.186

50 615 0.18 406 706 1,321 0.077 0.146
100 1,230 0.37 609 1,060 2,290 0.067 0.127
150 1,845 0.55 1,217 2,118 3,963 0.077 0.146
200 2,460 0.37 1,217 2,118 4,578 0.067 0.127
250 3,075 0.91 1,912 3,327 6,402 0.075 0.143
300 3,690 1.10 1,957 3,405 7,095 0.069 0.131
350 4,315 1.28 2,150 3,741 8,046 0.067 0.127
400 4,920 1.46 2,262 3,935 8,855 0.065 0.124
Economic Cost

25 369 0.09 304 517 886 0.604 0.198
50 338 0.18 406 690 1,428 0.084 0.160
100 1,475 0.37 609 1,035 2,510 0.273 0.139
150 2,213 0.53 1,217 2,069 4,282 0.083 0.158
200 2,750 0.73 1.217 2,069 5,012 0.073 0.139
250 1,088 0.91 1,912 3,250 6,938 0.081 0.154
300 4,425 1.10 1,957 3,327 7,752 0.076 0.144
350 5,163 1.28 2,150 3,635 8,818 0.074 0.641
400 5,700 1.45 2,262 3,845 9,745 0.071 u.135
Source: The Consultant




Table 10.4.16

IWT I'reipht Users Rates

Survey

Rate

Rgz.te i Origin Destination Commodi ty Distanee | qp oy, 'Xlglil;'?‘.km.
i
1 Dhaka Chittagong, Petroleum 352 594 1,69
1 bhaka Chittapong Jute 352 - 5601 1.59
1 : Dhaka Chittagong Cement 352 i 206 i 0,59
1 I Dhaka Chittapong Wheat 352 ? 240 : 0.68
1 " Dhaka Chitragong Rice 35. ; 240 0.68
12 Dhaka Sy lhet Cement 420 | 120 ' 0.29
15 . Dhaka Khulng Jute 33 | 563(7) 1.55
39 " Dhaka Bopra Jute 29, | 563 i 1.93
54 | Chitragong Dalutpur betroleum | 418 VA ' 0.41
55 - Chittapong = Comilla Fertilizer| 425 " 203 | 0.48
56 Chittagong  Narayangan] Wheat 342 230 | 0.67
St - Chittagong - Naravanganj Rice 342 )‘ 230 ‘V 0.67
5 Khulna Faridpur Wheat 172 - 218 I 1,27
59 ' Khulna Faridpur Rice 172 : 218 } 1.27
60 - Khulna Barisal Wheat 185 169 ‘ 0,91
60 ¢ Khulna | Barisal Ri ce . 185 ! 169 ' 0.91
hY ‘ Gherasal 3 Barisal Fcrtilizcré 193 } 85 { 0.44
i i |
| | : f ‘
Source Consultants Survey,
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FI1G.10.4.5 EXISTING WT PASSENGER FINANCIAL COSTS.

(19883 prices)
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F1G.10.4.6 EXISTING IWT PASSENGER ECONOMIC COSTS.
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10.4.3 Fares and rates

Actual freight rates pald by shippers were surveyed by the Consul-
tants. The results are summavized in Table 10.4.16 and illustrated in
Figure 10.4.7.

Similarlv actual tares paid by passenpers were surveved,  The results
are summarized in Table 10,417 and illustrated in Fipure 10.4.8,

10.4.4  Loading and unloading

Loading and unloading costs were obtained during the survey, although
the number of samples was quite limited, Table 10.4.18 summarizes the
results.,

10.4.5 Comparison of costs and fares and rates

Figure 10.4.9 compares the rreight cost as developed in sub-section
10.9.1 and the actual freipght rates. Apparently coaster operations
cannot charge enough to replace their mostly old, already depreciaced
vessels,

Whilst the costs used are based on BIWTC, the private operators
have to be at least 507 more efficient than BIWEC ot published rates to
break even.  As their rates are less than BIWEC, in order to obtain
tratfic this efficiency maryin has to be even higher,

On the other hand passenger launch operator have a small profit
margin,
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Table 10.4.17 INT Passcnpger Fares Survevs

Route | Origin Destination Class Di{;;‘”mt ;:;;“‘ ' Fare

No. : Tk/Pass k.
15 Dhaka Khulna 1 363 200 0.55
15 Dhaka Khulna 111 363 65 0.18
a7 Dhaka Chandpur I - 66 o5 0.39
27 Dhaka Chandpur 11 66 ;15 0,23
27 Dhaka Chandpur 11 66 ; 15 ‘: 0.23
34 Dhaka Barisal 1 169 ‘ 152 l 0.90
24 Dhaka Barisal 111 169 ‘ 25 ! 0.15
35 Dhaka  Paridpur I 136 25 EERY
35 Dhaka Faridpur I11 134 18 ' 0.13

Source ; Consultants Survey,

Table 10.4.18 IWT Fright lLoading and Unloading Costs Survey

Loading Cost Upn- i o
g L Un oading Cos J Comments

Commodity Tk /Tonne Tk /Tonne

Jute 0-20 6=14 Higher figure towards Dhaka
lower, from Dhaka

Fertilizer g 4~10

Wheat t-10 6-9

Ri e 6&=10 -9

Cenment 40-4E 12

Source : Consultants Survey.
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FIG.10.4.7 IWT FREIGHT TARIFFS-1985 RATES

(1985 Prices)
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PASSENGER TARIFFS-1985 RATES

(1985 Prices)
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(3) Observations

Visits to all of the major inland ports reveated many similarities
in inland infrastructural design, operation, equipment and management,
but no two are indentical. For example, the old port of Dhaka and the
new port of Bagabari both have cssentially the same tvpe of pontoons
and jetcicn, aad their freight handling wethods are similar. However
they are not fully comparable in that Dhaka is hemmed in by the city
while Bagabari isw located in a large, remote and open space with case
of movement for access and carypo handling,.

ln every case the ports are limited by one or wore elements,
cither location, design, cquipment, manning, management, and in most
instances congestion caused by the encroachment of the citics. A
number of these deticiencies have been notued by BIWTA and project schemes
proposals in TEYP are aimed at rectinving these deticicencios.

There appeared o be an imbalance ab cortain ports between the
numbur of vessels jetties or loading unloading arces and the podown
capacitivs. In some ports there are suificient jetties and a lack of
storage capacityy in other ports the situation apoears to be the
oppesites Future studics on the inland ports should review this

situation carceiully,

10.5.2 Waterwvays
(1)  Iatroduction
The river systems of Bangladesh originates in the Himalaya moun=-
tains flowing south to form on of the largest deltas in the wvorld,
berore entering the Sca of Beunal. The principal rivers are the

Ganges, Mepghna and Brahmaputra,

The rivers flow through largely level countryside with little

natural restrictions on their flow, As a result the rivers under
annual 1looding condition tend to change course and often destroy or
crode embankments, cither natural or man made This unchanncled {low

over alluvial lands along with the heavy suspended sediment from the
mount.iins create a siltacion problem reported to be as high as 2,400
million tons annually., Eifforts to control the siltation problem and
retain river channels by wan made embankment and river training works
are helptul but have not proven to be answers to the siltation and
shifting channels problem.  The only practical method, to date, to
maintain river navigation at required depths is by dredging channels
and limited channel 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
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The ready citing of watervavs and locations is another indica-

tion of the serious need for increased maintenance dredging

capacity. Additional areas are given in the Project Proposals
for improvement to navigation channels for che passenger

launches and other

e) Dredging capacity

The estimated annual dredying capacity of BIWTA is 4 million
shifts and 6 millica cubic metres

That of BWDB is 6.5 million cubic metres,
approximately 10,5 million cubice

cubic me tres gt

wvorking 3 shifts.

working

or an average total ol

melres.,

A review or BIWTA drediine tor both maintenance and develop-
St o~ years shows the fleet operating at 1.3

ment over the pa

)

trafiic.

million cubic metres below their operational capacity,
This reducticn in operating capacity is attributed to budgetry

restraints.  Reports troa both the pilots and private sector
rhat present

vessel operators
problems are aom

fdicate

oSl serious

conaera,

river

siltation
This budget restriction

on the dredging flect capacity appears to be ill-timed in

view of the reported heavy siltation problems in both major

and minor watorw

Past

AV

and Present Dire..

vod Volumes

Year

1979-80
1984-85

The TFYP for dredging calls for a large effort to be made on
While this is important, it is
imperative that the major river commercial channels and the

dredging secondary waterways.,

Vo lume
cubic metres

(000)

2,669
2,676

port berthing arcas be maintained at official depths.
These chaneels serve the ports of Dhaka, Narayanganj, Chandpur,
Borisal, Khu'na and Chittagong.
not be applicd to cither of these two important tasks.

1 emphasis in the TFYP is placed on dredging secondary water

Budget restrietions should

ways and the budgeted expenditure has not been increased

it is logical to expect continued high rates of siltation in

the major channe

Table 10,5.2

1s,

Dredging Budget 1980 to 1985

In lacs Taka

Yea. 1979-80 | 1980-81 | 1981-82 | 1982-83 | 1983-84 |1984-85
Expenditurce
Dredging Income 405.5 431 731 599 675 725
Hydrography 43.3 50 53 64 67 125
Mai ‘N L ~ode i y
Maintenanee Dredging 95 .7 20 150 150 150 150
Budget

Note: The budget over the past 4 years for maintenance dredging
has remained the same.
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The budget for hydrography in 1984-85 1is 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 1985-80. It is not clear how dredging
charges and income are derived. towever, the budget income
as piven would appear to amply justify increases in budget
expenditure. In view of infistionary factors over the past
4 years, the budget alloecation 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 jn collecting geophysical,
hydrological and topographic data. They are:

(1) Hydrographic Dept. of BIWIA  Hydrographic 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 Hydrometereological 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 agency functions and their interrvelation-
ships indicate that none are self-sufficient and therefore

must depend on inputs from the other agencies. The 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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10.6 Fleet, Shipyards and Ferries

10.6.1 Fleet
(1) Commercial vessels

In Table 10,6.1 the number of vessels for the prlvate sector and
BIWTC are given, with the static carrying capacity and the average
per vessel.  The data is taken from the BEPP Transport analvsis and
updated using the BIWTA and BIWIC figurces.  For 1984/85, the number of
BIWTC vessels is piven as 297, Assuming the average static capacity
per vessel has continued to decline at the same rate as the period
19761979 o estimiate 1or 1985785 of 396 tonnes is calealated, This
then gives the estimate tor the BIWTC fleet static capacity. From
BIWTA veport on Third FYP, the total IWD fleet is given as 1739
veosels with o static carrving capacity of 466 000 tonnes,  Thas,
using the BIWIC fivures, the estimile ror the private sector has been
obtained for 1924/85. ke tigures tor 1982/83 and L1UBS /35 hhave been
obtained by interpolation,

FC can be ween from tie table that whilst there has been con-

siderable increas in the <ize of the private sector, particularly in
the period 1980/81 to 1950755, there ha. been o sipgniticant decrease
fn the size or the public rlect. Twe oy rs have combined Lo causce

these effects,  Firstle, the chcouragement o the private sector and
secondly the aging and non-replacement ot the public sector tleet have
ment that freight has been attracted to the private fleer.

(2) Dredgers
a) Vercsels

A review of the characteristics of both the BIWTA and the
BWOB dredying fleets shows that a wide vange of Jdredgers

are employed.  However, a large portion of buth fleets have
similar characteristics. BIWTA has 8 large dredgers of recent
desipgn; two were built in 1972, five in 1975 and one in 1962,
These dredgers are similar in desipn and capacity with eleven
of the dredgers of BWDB aquired between 1977 and 1982, The
remaining twentv-one BWDB dredgers are smaller units required
for irrigation works or could be used for limited areas such
as at jetty berths. In addition Lo dredgers, cach ageney
employs o large {leet of ausiliary craft, such as, survey
boats, inspection launches, eranes, tug boats and in the case
of BIWTA salvage boats, and bouy tenders.  Table 10.6.2 con-
tains a review of the present fleet capacity, size, and con-
ditions. Analvsis of these tables indicates a large dupli-
cation of dredges and auxiliary cquipment.

Frou an operational and economic view point it would appear
that the management, organization and fleet could be inte—
grated to ensure a more efficient operation and an optimal,
coordinated annual dredging programmes. This would provide
for master planning of maintenance, development of channels
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Table 10.6.1 IWT Freight Private and Public Vessels
1975 to 1984

Private Sector BIWIC (Public sector)
No. Static capacity Average No. Static Average
Year . ; . . :
vessels (Tonnes) per vessels capacity | per
vessel (Tonnes) vessels
(Tonnes) (Tonnes)
1975/76 8268 2041478 247
1976/77 8578 2014418 235 4058 1796438 YA
1977778 8648 1925438 223 3948 1692348 430
1978779 9048 2049408 227 3938 1687448 429
1979/80 9438 2184408 232 3958 1683588 426
1980/81 | 10198 2464848 242 391E 164220 420E
1981/82 | 11368 2997778 264 359E 148626E 414E
1982/83 | 1229E 315853E 257E 35785 137472E 408E
1983/84 | 1329E 330921E 249k 313E 127155E 406E
1984/85 | 1438C 348388C 242C 297D 117612E 396E
Growth
rate 4,297 3,84 -0.9%p.a |-2.22%p.a
1975- .2 . L9%p. .227%p.
1980
Growth
rate 8.997 9,049 6.64%p.a| -8. 00
1980 997p.a 9.04%p.a =-6.647%p.a| -8.00%p.a
1984
Notes: B = Taken from BEPP Transport unalysis
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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As a result the number of trained personal for cach type unit
in each government apency is in short supply,

10.6.2 Shipyards

(1) Overview

Six ship yvards were examined, two in Narayanganj, one in
Chittayong under BIWIC, one in Barisal under BIWTA, one private build-
ing vard and the Chittagong Dryv Dock under Bangladesh Steel and
Engineceriang Corporation.

The vards visited appeared to be staffed, if not overstaffed,
with trained personnel but are limpered by the continued use of
antiquated machinery, methods cmploved and tools,  Matevials handling
equipment is inadequate and should be increased.  The use of hand
Labour instead of machiner - is costly in terms of delays,  For example,
clectric motor coils are hand wound instead or machine=wound, the baking
ef motor insulation i+ pertormed in ! ime consuming makeshitft uncon-
Crodled oveno o Stecl plate cucting is often pertormed by manual
Labour, using bammer and chisel, as opposed tocatting by buring or

shears.

Further delavs are expericn-od in weitieg For spare parts or in
tabrication ot parts in antiquated forgoing and blacksmith shops,
These inadequacities are time consuming and a major cause of extended
vessel repair delavs,  in addition to the delays associated with
vessels under repair there are the additional delays to other vessels
waiting tor available vard facilities.

to

(2) Narayangead BIWIC ship vards
There are tour separate BIWIC ship repair yard facilities In
Narayanganj,

They perform the following:

Yard [ Repair of tanker and passenger vessels.,
Il Repalr of coastal vessels,
LI Repair of flats and barges
v Repair ol tug boats and barges

In addition to the repair yards there is one floating dry dock
and 3 slip wavs.

a) Fiacilities

Theve repair facilities were built at the turn of the century
and are equipped to handle steap engine repairs and basle
wooden hull repairs, Although additional machines and equip-
ment have been added to the vards over the years they retain
much of their varly design and equipment. In those days all
vessel propulsion and auxillary equipment was by steam
reciprocating engines and associated boilers. The engines,
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(6) Private ship building yard, Narayanganj

A brief visit was paid to a private shipyard engaged in the econ-
struction of two tankers 600 tons each., The yard consists of an open
field, brick keel blocks, one or two burning torches, 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 is the vessels are taking shape and no doubt
will be launched and operated in the future. This vard is a tribute
to the ingenuity of the Bangladesh ship builder.

Unfortunately, the Consultants were not aware, until late in the
study, of the activities of the Highspeed Group of Companies in ship
building and repairv in Bangladesh, This Jjoint venture group is led
by Mitsui Engineering and Shipbuilding Co. Ltd., of Japan with parti-
cipation of the International Finance Corp., Highspeed Group of Com-
panivs and Banpladesh Shilpa Bank.

They have developed o complex in Dhaka for building river and
coastal vessels upto 1,200 DWT.  There facilities are being equiped
with modern machinery. In addition to ship building, steel fabri-
cations and machinery could be laudled for industrial and civil
engincering wvorks.

(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 phyvsical facilities and the lack of adequate and proper
spare parts, much of the work performed is of a temporary nature,

This results in repetitive siort term emergency repairs that, had the
facilities and equipment been available should have been avoided. The
frequency of wvessels 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
casualities.

(8) Previous study of ship repair yards
y ! y

In 1978 a study was done by the Norwegian Ageney for International
Development (NORAD) and carried out by Shipping Research Services,
The aim of that study was the modernization of the BIWTC ship revair
facilities. Recommendations 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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(1

Ferry vesscls

a)

b)

c)

Flcet

Seventeen ferry vessels are listed by BIWIC of which thirteen
operate on the Aricha to Nagarbari Daulatdia, and Kazirhat
services, four serving between Sirajgonj and Bhuapur. These
are listed in Table 10.v.5

Ferry capacity

[t is noted, in Chapter 9, that the dry scason traffle flow
is some 127 higher than the average.,  However during the dry
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 pruesent annual ferry vehicle capacity
certain allowance must be made for vessel annual downtime
for maintenance, repair, annual inspection, surveys and
reduced round trips due to flood conditions during certain
periods of the vear. For estimating purposes it is assumed
that each vessel annually operates the equivalent of 290
days at full capacity and that f{lood scason utilization
applies.

The demand for transport is such that trucks, buses, cars and
passengers are kept waiting for available ferry space; trucks
having the lowest priority wait up to three days., To

alleviate this condition BIWTC has abandoned all schedules,
operating the ferries as frequently as pessible on most routes.
This has provided on average one additional round trip per
ferry per day, and traffie 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

Future requirements

The daily ferry boat vehicle capacity is 1,212 vpd. Service
capacity to and from Arlcha exceeds 800 vehicles per day

(of which 85% are heavy vehicles) and to and f{rom Sirajgonj
and Bhuapur, 350 daily.

The 1984-85 estimated Aricha 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 87 applies; allowing this annual

growth in vehiele carrying requivements the approximate number
of vehieles requiring cransport will rise to 585 thousand by
1989/90.
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Table 10.6,5

Details of Ferries

Year Year of Design capacity | No. of Design total
Name of of accep- Ve- | pass single carrying
Ltem | ferry Type build- | tance in hi- ) trips capacity per
ing service . that can|day
cles
be made |7
Ve- Pass
‘ normally |
i in da hi-
1| Amamat Shah| Ra-Ro | 1980 1980-81 ' 27 333 4 108 1,340
< | Shah Jalal " | 1980 1980-31 27 ' 335 ’ 4 108 1,340
3 ! Kopoti ' Large | 1975 ! 1975-76 13 100 I 4 52 400
41 Kishori | T 1974 1974-75 13 100 i 4 ! 52 400
5| Karabi ! Y1972 1 1972-73 13 100 i 4 52 400
6, Kamini I lore 1974-73 13 100 [ 52 400
7 | Sumari T TE BTy R 13 100 f 4 52 400
3| Kasturi ! "o 1972 - 1972-73 13 100 ‘ 4 52 400
9‘ Kakali ; " 1974 1974-75 13 100 ‘ 4 | 352 400
10| Keroki b 1973 - 3 100 ;e .52 400
11| Flat Tan - 1933 - 14 30 P3 [ 42 00
12| Gumei | Small . 1963 - 3 [ N 90
L3} Gorai " 1963 - 3 30 1 3 ' 9 90
14| Comilla i " | 1963 - 6 100 ! 4 i 24 400
15| Dhaka i 11963 - ) 100 4 24 400
1o | Faridpur | " 1964 | -, 6§ 100 4 24 400
17| Jessore | " ’ 1963 | - 6 | 100 4 24 | 400
Total daily design capacity for the fleecr ... 788 8,470
Source: BIWTC
Table 10.6.6 Present Ferry Boat Capacity
Ferry Ferry capacity Ferry round Total Annual capa-
vessels (Trucks) and trips/day daily city at 290
cype capacity [ days
2 ways (thousand)
2 27 Ro-Ro 3 324 94
3 13 Side loading 3 624 181
1 14 towed 3 84 24
2 3 Side loading 3 36 10
4 6 Side loading 3 144 42
17 1,212 351
Source: BIWTC

Consultants Calculations
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trained personnel and cquipment. This could lead to consolidation and a
separate organization for this purposc,

10.7.3 Financial assistance to privite vessel owners

The third serious complaint of the private operators is the ditficul-
ty in obtaining banlk {inancial biacking ror vessels replacement. They would
Like to replace older wooden hull vessels with new steel hallb types. The
financial problems of toreipn exchange associated with acquiring vessel
replacement loans shoutd be studied with the aim of developing a method by
which international auencies could dssist o srarantee loads to the private

sector,

Should such pinancial assistance be made available it would be well for
the apency to deal divectls with tie Owners Association for the purpose of
standardizing the tlect. This would ease (e present problem of having to
aequire spare parts trom omany countries and companies.  PFurther, through

the Association, multi-replacenent order could be arvanged with cost saving
to the individual members ot the Associac ion.,

107,40 Future projects

(1) Administration

a)  Computers introduced into waterway administration and training
in use and application.

b) Introduce fraud waste and abusc programme to protect government
interests,

@) Marine survevs, inspections, safety regulation programmes under-
taken with suitable training programmes started.

d)  Statistical data procedural reform initiated to make it com-
puter based and more reliable,

e)  River pilotage standards fmproved through training programmes
and in formation svstems,

(2) Waterways

a)  Missive dredying and waterway improvement programmes under-—
taken.

b) New techiniques for river training and vank protection studied
and works undertaken,

¢)  Studies undertaken for consolidation of dredging activities
and benefits to be obtained.

(3) Infrastructure

a) Inland ports to o studied for upgrading of facilities and
possible relocation.
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11.2 Port of Chittagong

11,21 Port traffic

Chittagong port handles approximately 75 percent of the Bangladesh
impores and 25 percent of the exports.  lmports for 1984/85 are distrib-
uted approximately 15 percent by rail 54 percent by road and 31 percent by
Water transport.

During 1978/79 Chittagony Port handled 4.535 million tonnes of cargo
and 846 vessels.  Average turn round of vessels was 6.92 days. This traf-
fic has grown to 6,07 million tonnes in 1983/84. Cargo handled in 1985/86
is expected to exceed to 7 million ctonnes with over 1000 snips calling at
the port.  Table 11.2.1 shows cargo handled at che Port since 1979/80 and
shows container tratfic through the Port.

11.2.2 Port performance

(L) General

The total amount of cargo flowing through a port is influenced by
many factors.  The main influence on recent port design, productivity
and hence capacity has been the trend in one form or another to unitize
cargo,  Manhandling and head loading of individual boxes, bags, and
barrels as individual units is time consuming, which at least from the
view point of ocean going ships, must be avoided.

There are a number of reasons for present low throughput. Port
statistics for October, November and December 1984 and again in July,
August, and Seprember 1984 list the identical problem.

(a)  "Since mechanical equipment for handling cargo could no: be
made available as per requisition, the percentage of equip-
ment available was below target",  FEquipment availablility was
listed at 397 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 detentlon of
ves:els,

(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

=TT

(1983/84)
(In Tons 'C00)

S1. Commodity _ Quantity Despatched
No. - By rail | Per cent | By Road| Per cent| By River |Per cent| Total | Per r t |
1 Foodgrains 357 26 529 39 483 35 1.369 34
2. Cement 45 8 276 50 227 42 349 14
3 Coal 8 15 33 i 66 10 19 50 0ol
4. Fertilizer 55 20 138 | 6b 16 8 | 200 05
5. POLs 73 100 - 0 - O . 73 02
6. Others 64 i 4 1258 73 407 23 ‘ 1.728 44

Total 601 1142 i 3.977

Per cent of Total 15 56 29 100

July 1984 - Jan. 1985 - (6 months)

1. Food grain 254 | 21 443 | 37 ! 493 42 1.169 g 42
2. Cement 9 3 162 51 149 46 320 5 11
3. Coal 10 | 32 4 13 17 55 310 01
4. Fertilizer 63 1 37 105 60 5 3 173 06
5. POLs 43 100 - - 43 02
0. Others 48 4 850 78 195 18 1.094 38

Total 427 | 1564 a5y 2.850

Per cent of Total | 15 54 31 100

Source: Chittagong Port Authority



S-TT

Table 11.2.2

Cargo Handled ot

Chittagony Port

IMPORTS In Metric Tons ( coo )
" . T T
P““"l{’al 1979 / 80 | 1930/ 81 | 1981 ; 82 ’ 1982 / 83 ' 1983 ; 84 1984 ; 85
Commodies ! ! ; ¢ | /
! !
1) Food Grains 2.076 j 1,047 998 1.254% ‘ 1.572 2060
2)  Sugar 64 ' 25 42 5 5 351
3)  Cement 316 251 331 550 614 735
4)  Fertilizer Lb6 240 309 208 2792 : 430
5) Coal 129 1573 197 973 32 ; 1
6) POLs  (Bulk) 1755 1795 1578 1535 : 1392 ; 1605
7) Others 1212 1484 1512 1317 1837 ‘ 1646
TOTAL 5.999 5.015 5147 4,963 5.680 | 6828
S _— I
EXPORTS
] .
| !
1) Jute 17 13 25 f 18 ; 12 6
2) Jute Products 156 172 189 194 : 181 150
3) Tea 31 37 34 32 ; 31 25
4) Hide 6 i4 13 ! 9 2 3
5) Napha/Molasses 82 255 151 i 100 ; 60 18
Banker i i
6) Others 38 56 93 : 106 : 128
TOTAL 334 548 ! 503 454 393 ; 330
B | N
| |
Total Imports & 6.343 5.563 [ 5450 5.417 6.074 7158
Exports i

Source

Chattagong Port Authority







For planning purposes it is estimaced that the general cargo handled
in the port is averaping approximately 50 cubic feet to the tonne.
Calculation of total storage space indicates there is 158 thousand square
metres of space available in the transit sheds and godowns,

Under the present handling methods of hand trucks and hand stack-
ing, the height of cach cargo stack is from 1.2 Lo 2.4 metres.  On
average the stack heipht is 1.8 metres.

Assuming that pallets and forklift trucks or stacking convevors were
cmploved in the storage building, pallets or loose bags could be stacked
to a toral height of about 4.5 me.res.  Ablowving tor shot stacks and
broken lots, the average height would be about 3.6 metres. 1t is readily
seen that the preseat handling methods are reducing storage capacity by
50 percent.

Over a3 month period of July, Aup., Sept., 1984 the dwell time of
general cargo within the port average 19 davs,  (An improvement over the
same period in 1983 when dwell time averaged 23 davs).  This indicated a
turn over of space 19 times a vear. A target of 15 days for clearing
cargo would provide a turn over of space 24 times per vear. Excluding
coal and POl the 1984 tonnage handied at the port was 3,48 million at 19
davs dwell time would acquire 183 thousand tonne of capacity whilst a
turn over of 135 days weuld only require a storage capacity requirement of
145 thousand tonnes. 1t is readily seen that elosed storage space and
transit shed space, if properly used, would be sufficient at its present
capacity, (this caleulation does not include open storage space).,

(3)  Habour

The tonnes of cargo handled per stevedore gang hour falls consider-
ably pelow prevailing rates in world ports.

The port's statistical records provide actual records of tonnes per
gang hour and ship average discharge of tonne per day. Taking the re-
cords, for July, August and September, 1984 the tonnes per gang hour

were averaged in Table 11.2.4,

Table 11.2.4 Comparison of Handling Rates

Type of Cargo Present Average Average tonne / hr.
! Tonnes per gang / hr. world ports
General Carpo 4.9 10 + 12
Bagged Cargo 10.7 16 - 20
Fertilizer 8.24 16 - 20
Food Grains 16.96 20 = 22
*Containers (Ships gear) 1 4
[ron & Steel 8.5 est. 16

Source :  Chattagong Port Authority
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Table 11.3.1

Import Cargo

Handled at Chalna

(Figure in tonnes)

i T } |
Si: Commodity - 1975/76 !l976/77! 1977775 :1975/79 1979780 1ys0 /51 1951/32 ; 1982/83 | 1983/84
1. Foodgrain 545464 225160 584082 370992 847822 L0446 409190 6934 1Y 605568
2. Coal. 77920 - 28011 45000 18479 - 24126 20178 -
3. Cement . 110442 115013 230657 3U26L5 299719 264228 252104 226441 276537
4. Fertilizer. 116740 15930 D617 222574 257116 165362 157359 120735 131700
5. Wood Pulp - - 3276 35739 3477 4104 1058 1507 1910
6. Machinery. C187L 4u7 1611 3554 3185 2489 14533 3141 1217
7. Salt. - sel0 47461 1702 - - 15842 - 10011
8. | R/sced. | 6080 - 9607 | - - - - - -
9. Cottun 5 1928 - - - - - - - -
10. Steel Pipes. | 448 1384 | 1130? 2507 - 970 970 - 905
11. S/0i1. | 4897 4450 E 4262 j 3874 319 - - -
12. R.Seed 0il. - 2776 7089 1509 | - 748 2820 - -
13. C.I. Sheet. 5165 2045 15315 ; 16354 ! 4409 1 3821 6127 - -
14 Pig Iron. - - - - 710 - - - 4927
15. Tobacco. 381 - - E - 3 - | - - - 1100
1. - Bitumen. 7415 | 12415 10509 | 10509 . 22371 . 12666 - - -
17. Milk Powder 2141 1319 242 242 f 285 451 - - -
18. | Palm 0il. - - - - f - L 4739 - -
19. G. Cargo. 19197 16504 15329 15329 1 28553 : 26970 34326 33154 45571
Total:- 900089 | 404013 | 1122398 | 1026291 }1470000 1885596 | 920078 1098535 | 1086726

Source:

P.C.A.







Table 11.3.3

lmport and Export Traffic Handled

(Figure in Tonnes)

Year lmport ; Export ,J Total

1975/76 900, 08Y 626,816 1,526,905
1976/77 404,011 £80,936 © 1,084,949
1977 /78 1,122,398 654,307 1,776,701
LY78/79 1,026,291 676,809 i 1,703,100
1979/80 1,970,000 675,666 f 2,145,666
195G /81 885, 550 741,440 1,627,036
1981/82 920,078 707,993 1,628,071

1982 /334
1983 /84

1,098,515
1,086,726

802,527
H89,4

1,901,062
1,776,192

Source:

PCA

Table 11.!

.5

Operating Ratio

(Figure in T-ka)

Year Revenue ' . Rcvcx'me OpcraFing
Income Expenditure | latio
1975/76 21,629,995.55 14,558,000, 00 ! 1.49
1976/77 17,678,447.38 © 14,028,955.,00 | 1.24
1977/78 30,004, 744,017 1 24,9064,317.29 1.20
1978/79 37,094,736.77 1 28,951, 137.45 1.30
1979/80  © 47,939,549.27 | 32,046,999.85 1.49
1980/ 81 f 59,712,571, 15 | 43,588,690.22 1.37
1981/82 | 79,928,571.15 | 50,451,333,08 1.58
1982/ 83 100,251,881.65 63,093,141.,60 1.59
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In April 1985 it wos announced that a4 new study, would be under-
taken on the feasibility of censtructing a rail and road bridge from
Xhulna to Chalna. Such a direet connection would eliminatoe the pre-
scent double handling and facilitate the potential growtl of contajaer
movement inland by vail or road.

(3)  Cargo handling

The Chalna Pore berthing racilities are, at precent, isolated
from a rail or roau interface. As a result the port onlv serves ag
a double handling Ereight transtor point from ship to inland water
vessel. o practice the berth operations represent a double hand ling
of goods that must be nandled {rom ship to port to harge, Fifty per=-
cent of the import tredphit is avain handled in RKhulna and transferred
to rajil or truck.

Extraces rrom the Port records shows low productivity which is
shown iu Table L1, 3,0,

Table 11.3.6 Tons ilandled Por Hoteh

V] e 4 -

R . . , ! Nature or Llh%“JI%kh [7Numbcr of hooks Tius
ITEM | Name of the ship Caryo Podur ing last —— per
l P Dav Night o

| hours : hour

1 WORLD AGRONAUT l Wheat (Bulk) ; 200,431 | | 1 5.0

2 ARMONTA Wheat (B”lk)i 1079,125 ! 2 3 11.0
30 canory ‘ Wheat (Bulk) 612,00 - 2 15.3
4] DINos ' Wheat (Bulk) 1120.983 1 4 11.2

5] MINIXING Rice  (Bulk) 202,191 - 2 5.0
8] BENGAL STAR ’ Rice  (Bulk) 183,863 1 1 9.6
7 SUN STAR T.5.P. (Bulk) L035,55 4 3 7.4

(Fertilizer)
8 SULONLCHONGRSK " 605,00 2 2 7.6
9 DORY FORUS " 1507,20 5 5 7.5
10 MOGESFLAM BOYAN Cement (Bulk)l 1016.25 4 3 7.3
11 MORAN BONG Cement (Bulk) 668.95 2 3 6.7
12 LASH BARGE General Cargc 31.00 1 - 4,1
(7.5 hours)

Source: PCA

Low productivity is the result of manual cargo handling bv head
loads and bayging cargo in the ships hold. As 2 result the tons per
gang per hatch, with the exception of the ship CANOPY, is about half
of that which would normally be expected.,

Damage to the Rooscvelt Jetty in Khulna has placed a heavy bur-
den on BLIWIA port transfer points. Largely due to the loss of this
facility there is a backup of river vessels at the BIWIA availat le
vessel berths.  This is causing considerable delav in vessel unload-
ing, piving risc to a shortage of available baryes for servicing the
sea goling vessels at Chalna, with resulting sea going vessels uaload-
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 inoperable. Cargo handling of bapged goods is being done by
head load.

The use of Yerk trucks and pallets for the movement [rom jetty
to transport or godown should double the presert nandling rate. How-
ever, the usc, or mis-use and lack of spare ports and maintenance
based on present carge handling cquipment, is such that additional
mechanical equipment and its cost may be difficult to justify,

It is therefore recommended that the Port supply hand trucks to
the stevedore as is the practice in Chittagong Port,

(5) Containers

At present, empty containers are off-loaded at the Chalna Port
for the wtufTing of export jute. 40 foot containers are used for
rolls of carpet backing and cannot be moved inland. The 20 foot
units are filied with jite bales and jute products. As there is no
rail or road access to Chalna most cargos other than Jute arrvive at
the port by harge after transier Trom the rail and road connection
at Khulna. Jute and jure goods arrive at the »ort directly by water
transport and account for Y3 percent of che total export cargo of
64 thousand tors in 1983/84,

The question of using inland rail or road traffic for containers
of jute with off loading and transfer of the centainers in Khulna or
other inland ports appears to be remote. At present jute arriving
in Chalna is almost exclusively handled by inlanl water vessele.

Jute factories are located on the inland waters and usce their own
private handling facilities direct to water transport, seldom 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 water alongside. These berths have com-
pletion of decking for two additional ocean going vessels
above existing piles would also assist, and should take
preference to construction ¢f more sheds at this time.

The Roosevelt Jett,'s modern structure was almost totally
damaged by river bank ervsion and is now largely restricted
in its use. Prior te the collapse of this facility it pro-
vided approximately 490 metres of jetty length with an annual
throughput capacity of 550,000 toune and closed storage for
12,000 tonnes.
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(2) cargo handling equipment

a) Mobile equipment

A varicety of small mobile equipment is held and s 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 Bulgaria in 1978 and has not been used. Re-
corded tractor time in use since 1978-150 hours, 126
hours, 92 hours.

[A*]

Electric fork trucks purchased in 1979 from Bulgaria
arrived in port with broken batteries and have never been
repaired or used.,

12 Fork trucks pu-chased from Bulgaria. Nine are not in use
due to worn rear tyres. Tyres are not standard size and
replacements ordered previously 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
new 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

There are 19 anchorages within 6.5 kms of the Port for over-
the side working of dry cargo.

Water depths vary and are between 13.7 m and 5.79 m.

(5) Lighter jettices

Observation of the preseat wharf operations at the port indicates
a shortage of wharf areca for handling barges. Barges are occupying
scarce ship berthing space.  The sourth arca of the present wharf is
unusable Tor barge becching due to in-place conerote piles. However,
the north end of the whart is adjacent to unimproved river bank, If
a barge channel is dredged for 60 metres along the side the wharf ad-
jacent to berth 9 additional barges could be handled in this area.
This could possibly be accomplished when the present berth areas are

dredyged.

(6) Dredging

A number of studies of siltation have been made over the past
20 years. The most recent was completed In July 1984 by D.R.P,
Farleigh, entitled "Pore of Chalna Authority-Pussur River Study,
Phase [T Final Report". This srudy concludes that there is a solu-
tion to the siltation problem in the port area oy dredging of the
port reach and it leaves in question ' e problem of the outer bar.
There are only two satisfactory schemes which can be implemented to
obtain and maintain the required improvement in depths alongside the
aew berths at Chalna, and the choice must be made on the basis of
the cost of either recurring annual maintenance dredging of some 0.4
mi.lion yd or building construction works plus compensatory capital
dredging in the port reach.

With regard to dredging it chould be moted that:-

1) The annual maintenance dredging requirement in the port
reach is considered modest,

i1) Dredging operations would be more efficient with a modern
self-propelled traiter dredper.

iii) Dredging on the outer bar would only be acceptable provi-
ded that the alignment of the navigable channel could be
changed to take advanctage of the best prevailing depths.

Discussions with Chalna Port engineers revealed that they would
prefer to have some other organization i.e (BIWTA) 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)

Khulna Port

a)

b)

Function

At present the Khulna Port, in addition to handling its own
flew of goods and those to and from other ports by water,
rail, or road, is also the rail and road forwarding station
for distvibution of soods arriving by barge from Chalna Port
with the almost complete destruetion of the Roosevelt Jetty,
its remaining port handling facilities are now taxed bevond
their Limit,  TImmediote additional froeight landing faciliti-
vs either by the Chalna Port Authority or BIWTA are required,
even if ol o temporary nature.,

If the Chalna Port rail and road conncetion are not completed
the port of Khulna will centinue to play a mrjor role in han-
dling import/export carage from Chalna.  With the corpletion
of the road connection with a rerry erossing the role of
Chalna will increase and the fmprtance of Khuina docline.

The Rooscvelt Jetey

A cursory inspection or the damaged jetty indicates that
tome 50 percent of the standing structures could be salvaged,
provided no further deterioration takes place.  The remain-
ing portions appear to require clearing of rubble and com-
plete rebuilding.

Water depths at the former berth are reported to be appro-
ximately 15 m indicating the need for pile supports being
driven to about 26 m, a very costly undertaking.  Any such
attempt to repliace or restore this structure should only be
done after the river bank crosion problem s resolved.

In the absence of reconstruction of the Jetty, alternative
berthing facilitics will be required to handle the present
and foreseeable Chalna rail and road port traffic.
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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 some
20,000 TEUs may be imported empty.  The empty containers will be stuff-
ed in the godowns at Lhe sca ports,

Some goods will arrive in containers, particularly "General Cargo"
at Chittagony, though the number cannot be aceurately forecast, and
should justify onwavd movement to the Dhaka area by rail. It thus fol-
lows that considerable planning to ensure minimom wasted juurneys and
minimum delay to the boxes will be required, particularly as the hire
charge for cach box is considerable. This will involve planning prob-
Lems, as individual shipping agents are responsible for internal move-
nents.

Actual container flow is presently indoterminate as it will be
dependant on outside Tactors, as well as on the management of the to-
tal movement within Bangladesh.  However, there is a case for movement
of many boxes for stulfing with jute to Dhaka, although the majority
are expected to continue to be handled at Chalna.  Under present move-
ment patterns 87, of jute goes to Chalna, and, of that, 857 was by in-
land boat and °0 by rail. Of the 137 shipped at Chittagong, 557 went
by rail, 28. by boat, and 177 by road.

11.4.5 The ecast-vest and transit movement of containers

Lt is pustulated that an inland container terminal will be built,
in the Dhaka area, Juring the TFYP. Before the FFYP is formulated the
movement pattern will have to be clarified, and the need for others
can then be estimated with accuracy.  Through the Narayanganj/Dhaka
arca 60 of the jute moves and jute is the major, almost the only, ex-
port material suited for containerisation. Of this 957 is shipped by
water, mostly to Chalna, the remaining 37 going on by rail to Chittagong
(BTS survey). The unknown factor at this stage is whether most of this
will move to seaports in bales as at present, or whether it will be
stuffed in the Dhaka area resulting in a decline of such movements in
Chalna.

It can be expected that loaded containers for Nepal and for Bhutan
will travel from Chittagong by rail, crossing the Jamuna on the Metre
gauge rail wagon ferrv at Bahadurabad Ghat, which has the capacity
(though physical obstructions must be raiscd for cleatance). Return-
ing containers ave expected to be empty, and should be routed back
through the Dhaka arca for stuffing there.
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11.56 Operational Issues

11.5.1 Comparison of Chittagong and Chalna Port Vessel Productivity

The mix of carpgoes handled at each port is not the same, and neither
is the design layout of the facilities. Thus, an equal comparison of cargo
handling productivity may be biased. However, the use of hand trucks and
limited use of fork trucks in Chittagony Port scems to result in a higher

level of productivity as shown in tonnes per hour handled.

Commod i tv Chittagong Chalna
’ - Tonnes/per/hour Tonnes/per/hour
General Cargo 4.9 4.1
Food Grains 16.9 10.6 (avg.)
Fertiliser 8.24 7.5

Source : Port Authorities.

In both ports the tonnes of cargo handled could be increased with a
modest investment in carwo handling equipment.

11.5.2 Chalna Port cceutainer operations

Should more containers be handled at Chalna Port, as expected, it will
be essential to achicve a better ship and inland water tranfer turnround
from the wharfs than is managed at present.

Additional analysis is required of potential ijuture coutainer growth,
At this time much of the present vessel berthing area is being used for
barge operations and the handling from ships of bagged food grain and
fertilizer. [f container movements should rapidly increase, the space
these barges and ships now occupy will be needed for container ships.,
This will require additional wharf construction for the handling of
bagged goods or containers. At this time grain and fertilizer vessel
occupancy at the wharf is high due to bagging of bulk shipments in the
ships holds. .is type of operation can be redaced if new bulk handling
and automatic bagging facilities are constructed.

An example would be the bulk handling facility at Mcherhar Pasha
Central Storage Depot in Khulna now nearing completion.  However. new
bulk handling facilitics should be designed for ocean poing vessels,

It is understood that a detailed analysis is planned to be made on
the expansion and operation of the port by consultants,
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in order to produce a 1:1 ratio common on railways many qualified
mechanic=1 engincers must be recruited.  This situation continues.

Mainiennce must be performed by competent skilled artisans and again
the same reference shows up to 277 shortage of artisans at Saidpur
depot. Any target based on a theorctical manning caunot achieve the
ovvjective when there is an acute shortage of manpower in essential
artisan skills,

To achiceve adequate maintenance the correct resources must be made
available to the using department,  Money must be made available for
the withdrawal of spares and stock from stores to keep services in
operation and trained emplovees available 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 staff or
superannuated employees should run skill enhancement programmes to
hand on their knowledge to small employee groups during working hours
in an organized programme.  Mony railway tasks are considerced to be
labouring tasks onlv. This is no longer correct and whilst many tasks
do not required skitl chey do require technique to raise productivity
levels. These techiniques are as important as kills,

A8.1.4 Effective marketing

The businessman no longer turns always to the railway system for
his transportation needs. Whilsn 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 orgenized to sell
this product. 1t is cssential that the Department operates with the
General Managers to seeck out new business and to ensure that the
transportation service 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. The shipper is only marginally
interested with the operating procedures of the rajlway. 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 se:vice (regardless of the shipper
or commodity ov 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, scttle claims, and prepare quotations and
negotiate the contract. Marketing requirements must have the leading
voice jn designing the product being sold and therefore the Operating
Department must respond positively to the requirements for schedules and
vehicle requirements., This ev-ordination must be at General Manager level,



The decline of railways in the USA and in Britain in the 50's & 60's
was due to the inflexibility of the Operating Departments 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 neceds to be invoked.
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AB8.3 Track Rehabilitation Works

Figure A.8.3.1 is a schematic diagram of the CIDA review of track-
work rehabilitation.

Figure A.7.3.2 represents the CIDA evaluation of future trackwork
priorities.

Before any new rail is installed, a ballast programme should be
undertaken and kept ahead of the rail laving, otherwise the new rail
will be crippled. The Chhatack Bazaar ballast source of is inadequate
to supply this project ifn tie West zone.  lhererore, it is proposed
that the bsllast is obtained tfrom neighbouring Indian sources where an
adequate supply is available.

(1) Priority 1
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
stand.rd rail length) with wood sleepers through station
yards also at N + 3 density. The ballast is erushed 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 rchabilitation

It is proposed to rehabilitate this line using Canadian 75
Ib. "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.D.A, (Swedish Aid Program) is proposing installation of
electric interlocking systems, would be laid on wood sleep-
ers.

A-10
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¢)

It is proposed to apgrade these 34 shore and two long span
bridges would probably have to be rehabilitated by a Canadian
contractor. The short span bridges could be erected by

BR pridge crews but some of these spans would no doubt require
fabrication in Canada,

Recommendation

This line is an jmportant link on the Chittagony, to Nepal
route having the potential for considerably increased freight
traffic, It is also an fmportant link tor passenper trafiic
between the cast and west zones which are presently connected
by a ferry service across the Jamuma River,

(2) Priority 2

Kaunia to Lalmanirhac (15,7 kms)

The highest trafrice density in 1983/84 wich 18.0 passenger and
and 1.87 freight.

a)

b)

c)

Existing condition

The section from Kaunia Juuetion (km 433,7) to Lalmanirhat
Junction (km 449.4) consists of 60 1L, "R rail of which a
portion was rolled in 1918 and tie balance in 1931, All
sections show a wear weight loss of about 87 and 4.4 ks of
tracks are on wood slecpers 207 of which are unserviceable,
The remalning 11.3 kms of tracks are on steel trough sleepers
of which 207 to 252 are unserviceable due to clongated holes,
All sleepers are N + 2 or N + 3 density. Ballast is crushed
rock with an avecage depth of 5 inches,

There are four short span and one long span bridpes on this
line,

Proposed rehabilitation

It is propesed to rehabilitate this line with additional
ballast, new Canadian 75 1b, rail and rehabilitated steel
sleepers at N + 5 densit; fitred with Pandrol clips.

Funding is required for purchase of ballast from Tndia and
supply of rail and Yastenings., It is proposed that the

steel trough sleepers be rehabilitated and fitted with Pandrol
clips by Bangladesh Railways with assistance [rom the Uu.K,

These bridges all require upprading with the actual amount of
steel replacement to be determined by detailed inspection

and assessment to be carvied out ar the early stages of the
proposed program,

Recommendation

There is an unrecorded amount of freight traffic from Kaunia

- through Lalmanirhat to the Iudian border. This traffic is

A-13















A8.5 Comparative Custs of Concrete and Stew Sieepers

(1Y Introduection

No study in Buneludesh was undertaken on parmanent way activities,
and the data used in this examination is based on observations from
other railway Administrations.

(2) Concrete sloepers

There are approximately 8 sleepers to the tonne for metre gauge
& 6 for broad gauge., This makes each sleeper 125 kg and 167 kp res-
pectively.

In Japan the standard pre-cast concrete sleeper costs USS§45-50
for 1,007 gauge and in Thailand USS40-45 for metre gauge without
fasteners. Using the latter figure for Bangladesh manufacture and
extrapolating for broad gauge a cost of USS852-58 is obtained.

JNR Tactors for sleeper rewcwals by hand are 166 sleepers per
00 m per 2 hours by 13 men or 1 kilometre equals 260 manhours,

The estimated lite of concrete sleepers in the FRG is 50 years
with no scrap 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 USS40 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 107 added to allow for the differences with the
steel.

JNR is 160 sleepers per 100 m in 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, sce figure
AB.5.1.
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(5) Summary

Table A8.5.1 depicts the advantages of steel over concrete
sleepers:

Table A8.5.1

Factor Concrete | Steel | % adv.
Ll.] Weight (Metre gauge) 125 kg | 50 kg | 60%
2,| Cost (Metre gauge) $40-45 $30 257
3. | Manpower per km (manhrs, 260 110 58%
4.1 Life 50 60 20%
5.1 Ballast savings/m.width 0.209 0.137 | 347
6.1 Scrap value Nil 10% -
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A9.2 Survey Form
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Table A9.4.1 Details of the Estimated AADT in 1985 Dhaka — Comilla - Chittagong - Taknaf

Link HNo. Hage OF Prad/ Length RiD Survey | Seasenal |Sessonality | Annual  (1LL7LS. Estimated(1485)
(Ref. Fig. A9.3.1)| #Head Section (ki) Date Value “arratien|idjusted i “vOGru- survey RALT (veh;
factor ALT | wrhorave! luas
' (9 :

6-36 Dhaka/Fachpur 14 1.04 4215 - 4384 4220
36-52 Kachpur/Chandina 28  May/83 1817 1.04 1747 8.0 2040
52-3 Chandina/Comilla 52 Apr/83 1250 1.05 1190 " 1390
3 -31 Comilla/Feni 60 Apr/84 1634 1.04 1571 " 1700
31-4 Feni/Noakhali 48 Apr/84 1C95 1.G65 1043 " 1130
3-43 Comilla/Chandpur 75 May/84 355 1.04 341 " 370
3-43 Ho khali/Chandpur 85 Apr/84 184 1.05 175 " 190
31-71 Feni/Mirshuarai 47 May/84 2445 1.05 2329 i 2520
71-1 Mirsharai/Chittagong €0 1.04 4413 - 4589 4410
11-42 Hazirhat/Hathaezare 18 Mar/84 828 1.05 789 8.0 850
41-70 Hazirhat/Khazirchare 68 Mar /84 828 1.05 789 " 850
1-1 Chittagong/Cty.H.T. 76 Felb /84 154 1.05 432 12.0 480
1-44 Chittaony/Keranirhat 53 Jan/84 1G65 1.04 1024 12.0 1150
44-40 Keranirhat/Bandarban 23 Feb/84 215 1.05 205 8.0 220
44-39 Keranirhat/Coux's

Bazar 98 Feb/84 862 1.05 821 " 890

39-30 Cox's Bazar/Teknaf 80 Feb/84 372 1.65 359 " 380

6-79 bhaka/Harayangonj 14 Mar/84 4556 1.05 4625 " 5000

G861 u! 1aVYV paiewnsy syl josiesg  ¢ev
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Table A9.4.2 Details of the Estimated AADT in 1985 Dhaka - Tangail - Jamalpur - Mymensingh

DHAKA - TANGAIL - JAMALPUR — MYMENSINGH

. - e RHD Survey Scuasonal Seasonality Annunal Av, L.T.s. Estimared
(Ref Llpn: Nc;\.g 3.1) ::‘“'“Ll gf“[{(.)ad/ l'(;}b;‘h - TTTrTTTTTT T Variation Adjusted Grouth ruate Survey 1985

. 3. .3. vad Section m Date [ Volume Factor ADT i 1985 | AADT (Vel)

6 - 37 Dhaka/Joydevpur 34 1,04 3357 - 3491 3360

37 - 48 Joydevpur/valuka 47 Mar/82 456 .12 407 8.0 510

48 - 9 Valuka/Mynensingh 40 1.04 781 - 812 780

37 - 10 Joydevpur/Tangail 61 Jan/84 706 1.07 660 8.0 710

10 - 76 Tangail/Bhuanpur 23 Jan/84 262 1.07 245 8.0 260

10 - 38 Tangail/Modbupur 51 Jan/84 500 1.07 467 8.0 500

38 - 8 Modhupur/Jamalpur 42 Peb /84 239 1.10 217 8.0 230

8 - 77 Janmalpur/Sherpur 1 Feb/84 213 1,10 194 8.0 210

8- 9 Modhupur/Myacnsingh 45 Mar/34 25] 1,12 224 8.0 250

9 - 49 Hymensingh/Kishorganj 62 Mar/84 225 Fo12 201 8.0 220

9 - 75 Mymensingh/Netrokona 38 Mar/84 70 1,12 63 8.0 70

DHAKA — ARICHA
6 - 78 Dhaka/Mirpur 11 Apr/B4 5147 1,12 4596 120 5150
78 - 50 Mirpur/Manikgan j 55 May /84 1915 1,12 1710 8.0 1850

50 - 25 Manikganj/Aricha 22 1.08 1233 - 1332 1230



Table A9.4.3 Detaiis of the Estimated AADT in 1985 Comilla - Brahmanbaria - Svylhet

Dhaka - Narsingdi - Sarail

COMILLA = BRAHMANBARIA - SYLHET

DHAKA

= NARSINGDI

— SARAIL

Link No. Hame of Road/ Length kIt Survey Seazsanal Scasonality Aunual Av. L.T.S. Estimated
(Ref. Fig. A9.3.1) Road Section (kwm) ) Variation Adjusted Growth rate Survey 1985
B Date Vo late Factor ADT e 1985 AADT (Veh)
32 ~ 45 Hainanoti/Brahmanbaria 64 Mar/83 607 1.08 562 6.0 630
45 ~ 33 Bralimanbaria/Sarail 10 Jan/82 316 1.07 295 6.0 350
>
' 33 - 46 Sarail/Maulavibazar 127 Feb /83 645 i1.08 597 6.0 670
N
@ 46 = 5  Maulavibazar/Sylhet 61 1.07 2242 - 2399 2240
5~ 34 Sylhet/Jainctapur 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/Harsingdi 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




































Table Al0.1.2 IWT freight flows - fertilizer, 1982/83

COMMODITY - FERTILLZER
“ Inter District THNTRA DISTRICT
District No U7 T
TON [ON TON

Chittagung 1 65718 10625

CHT 2
Ccmilla M 21723 7478 ‘989
Noakhali 4 1946
Sylhet 5 220
Dhaka 6 110171 50127 62246
Faridpur 7 7551
Janalpur 8
Mymensingh 9 7380
Tangail 10
Barisal 11 48533
Cessore 12
xhulna 13 17682 74947 37723
Xushtia 14
Patuakhali 15 5823
Bogra 16
Dinajpur 17
Pabna 18 11289
Rajshahi 19 .
Rangpur 20

215294 215294 118583

Source : BIWTA
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Table ALO.1.3 INWT freight flows - jute and products, 1982/83

- JUT FAND PRODUCTS

Inter UTEA DISTRICT
Distraict No. NG
TOon TCN

Chittagong 1 305 38070

CHT 2
Ceomilla 3 11854 1805
Noakhali q
Sylhet 5 313
Dhaka [ 207629 5064 1375
Faridpur 7 1141 350
Jamalpur 3
Mymensingh 9 2490 408
Tangail 10
Barisal 11 713 1
Jjessore 12
Khulna 13 6314 188506 216941
Xushtia 14
Patuakhali 15
Bogra 16
Dinajpur 17
Pabna 18 3418 250
Rajshahi 19
Rangpur 20 903
Bangladesh 234767 234767 218316

Source : BIWTA
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Table AlO.Ll.4

IWT freight flows - cement,

1982/83

_________________________ T e e e e e e e v e - —————

COMMODITY - CEMENT
INTER-DISTRICT | s A LLISTREDTT
District No. =T T : -
j TON ron TON

_______________ A e et et e
Chittagong 1 328488 1861 1550

CHT z = = -
Comilla 3 2645 3449 -
Noakhali “ - - -
Sylhet 5 30373 - 137
Dhaka 6 3433 342791 -
Faridpur 7 - - -
Jamalpur 8 = - -
Mymensingh 9 - 1550 -
Tangail 10 - - -
Barisal 11 60 13601 -
Jessore 12 = - -
rhulna 13 33000 18949 83260
Kushtia 14 - - -
Patuaxnali 15 - 4762 =
Begra 16 - - -
Dinajpur 17 - - -
Pabna 18 - 11036 -
Rajshahi 19 - - -
Rangpur 20 - - -
Bangladesh 397999 397999 84947
Source BIWTA
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FIG.A10.1.4 IWT MAJOR INTERDISTRICT MOVEMENTS OF
CEMENT 1982/83
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Table Al1Q0.1.5 IWNT freight flows - stone, sand and shingle, 1982/83

COMMCTITY - STONL, SANL. SHINGLE
e v
Intey  Driourrioe I DIATRICT

Districe No 0T %
TON fon Tow
Chittagong 1 - 1749 -
CHT 2 - - -
Ccmilla 3 165 33723 -
Noakhali % - - -

Sylhet 5 143513 -
Dbhuka [ 5150 105495 -
Faridpur 7 23520 1489 -
Jamalpur 8 - - -
Mymensingh 9 - 536 -
Tangail 10 - - -
Barisal 11 - 8194 -
Jessore 12 - 329 -
Khulna 13 - 16242 -
Kushtia 14 - - -
Patuakhali 15 - 1467 -
Bogra 16 - - -
Dinajpur 17 - - -
Pabna 18 - 3124 -
Rajshahi 1y - - -
Rangpur 20 - - -
Bangladesh 172348 172348 -

Source : BIWT:
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FIG. A10.1.5 IWT MAJOR INTERDISTRICT MOVEMENTS OF
SAND, STONE & SHINGLES 1982/83
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Table Al10.1.6

IWT freipght flows - ircn and steel, 1982/83

""""""""""""""""" T entay - row awp szesL
: Inter Distract ‘ INTRA DISTRICT

District No. T T

_________________________ e VS

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 - - -
Bogrea 16 - - -
Dinajpur 17 - - -
Pabna 18 - - -
Rajshahi 19 - - -
Rangpur 20 - - -
Bangladesh 51042 51042 1024
Source : BIWTA
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Table Al0.1.7

IWT freight flows - P.0.L., 1982/83

Chittagong
CHT
Comilla
Noakhali
Sylhet
Dhaka
Faridpur
Jamalpur
Mymensingh
Tangail
Barisal
Jessore
Khulna
Kushtia
Patuakhali
Bogra
Dinajpur
Pabna
Rajshahi

Rangpur

Inter District INTRA DISTRICT
Ne. Ut In
TON TON TON
1 929084 - 12881
2 - 43787
3 - 33924
4 - -
5 - -
6 104580 45191
7 - -
8 - -
9 - 25583
10 - -
11 - 20989
12 - -
13 - 353778
14 - 2887
15 - -
16 - -
17 - -
18 - 80525
19 - -
20 - -
__________ 1033664 1033664 1881

Bangladesh :

Soarce : BIWTA
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FIG.AIOL.7 IWT MAJOR INTERDISTRICT MOVEMENTS OF
POL 1982/83
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Table AlO.1.8

IWNT freight flows- sundries, 1982/83

SCHMUDITY - SUNDRIES

Inter Districe INTRA DISIRICT
District No TR ™
Tox TON TON
Chittagong 1 154490 15166 8422
CHT 2 12573 14723 -
Comilla 3 7955 38871 -
Noakhali 4 1784 1682 -
Sylhet 5 4467 12035 , 11037
bDhaka 5 13160 127230 751
Faridpur 7 1244 511 196
Jamalpur 8 - - -
Mymensingh 9 329 1351 -
Tangail 10 - - -
Barisal 11 8406 100s8 4026
Jessore 12 - - -
Khulna - 13 42552 18540 120222
Rushtia 14 - - -
Patuakhali 15 5270 5002 145
Bogra 16 - - -
Dinajpur 17 - - -
Pabna 18 851 7912 200
Rajshahi 19 - - -
Rangpur 20 - = -
Bangladesh 253081 253081 144999

Source : BIWTA
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