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Moreover, if the four Greater Dhaka East projects are combined together_ and treated as
one entity (the Greater Dhaka East Project), which is reasonable because of their
geographical, economic and social connections and interrelations, then the project has
the EIRR of 15.8, NPV of Tk. 1,501 million, B/C of 1.31 and NPVR (2) of 0.228.

These values are the highest among the three projects. Vif_:wed in this way, the
implementation of the DC-2 Project is justified.

Sensitivity Analysis

Sensitivity analysis was conducted to see whether the projécts can maintain their
viability and robustness, when placed under unfavorable circumstances during and after

implementation.
In conducting sensitivity analysis, the "Guidelines” was referred to.

In Case A the 15% increase of capital'costs compared with the base césé was assumed.
In Case B the 100% increase of O&M costs was assumed, In Cases C a_n__d D _thc 15%
reduction of benefits and one and a half year delays in achicving bencfits were

respectively assumed.

The sensitivity analysis on the reduction of incremented net value of agricultural and
fisheries production was not done because this is essentially not an agricultural
development project and the sensitivity to such a variable is minimal.

In Case E the switching values of capital cost increase were estimated. Likewise, in

Case F the switching values of benefit reduction were estimated.

The results of sensitivity analysis are shown below. The decision criterion em_pldyed is
EIRRE. '

' ‘ (Unit : %)

Case Greater Dhaka East Narayanganj

DC-1 DC2 DC3 DC4  Combined DND West
Base Case 14.8 8.0 139 18.9 15.8 145 143
Case A 12.9 6.6 12.5 16.6 ~ 139 - 12.8 12.4
Case B 14.2 6.7 134 182 . 15.1 13.9 136
Case C 12.5 6.1 12.2 16.1 13.5 12.4 12,1
Case D 12.7 6.9 125 162 . 137 126 12.4
Case E 22,7 -280  20.0 58.6 335 22.1 18.7
Case F 17.7 -35.0 159 354 22.8 17.4 15.1




As the table shows, in all the cases of A, B, C and D all the five above OCC projects
mainfain their viability.

When the four Greater Dhaka East projects are combined together and treated as one
entity, then this project stay viable in all the cases of A, B, Cand D.

In Case E the switching value of the DC-4 Project is calculated at 58.6%, that is to say,
it may still stay viable, supposing the capital cost overrun reaches 58.6%. Likewise, the
switéhing values of the DC-1, Narayanganj DND, DC-3 and Narayanganj West
Projects are calculated at 22.7%, 22.1%, 20.0% and 18.7%, respectively.

'I'n Case F the switching value of the DC-4 Projéct works out at 35.4%, that is, it may
still remain viable, supposing'the benefits turn out to be less by 35.4%. Similarly, the
switching values of the DC-1, Narayanganj DND, DC-3 and Narayanganj West
Projects work out at 17.7%, 17.4%, 15.9% and 15.1%, respectively.

The switching value of the combined Greater Dhaka East Project is 33.5% in Case E
and 22.8% in Case F. '

It follows from the above that the five above-OCC projects will all stay robust under
'any conceivable adverse circumstances. - Also, the combined Greater Dhaka FEast
Project will maintain its viability under any conceivable unfavorablc condilions.

As regard the DC-2 Project, the 28% reduction of costs or the 35% addition of benefits
will be necessary if it is to be feasible. It was found out also as a result of simulation
that the implementation of the project should be started in 2015 (10 year postponement)
if we are to make it feasible.

Socio-Economic Impact Assessment

As negative soc1a1 impacts of the project, one can cite people to be dlsplaced from
locations they have inhibited by the construction of flood protection facilities, people
earning a livelihood by inland water fisheries and transportation to be affected by the
depletion of flood water aﬁd_farr_ncrs whose agricultural land will be acquired by the
ngefnﬁieﬁt for ih_c sake of the project or be purchased by developers, thus their
 traditional form of earning being threatened.
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On the other hand, as positive social impacts, one can quote the vast population and
area to be saved from inundation, creation of employment and jobs during and after
project implementation, reduction of water-borne diseases which are 'apt to break out
especially accompanying a big and protracted flood, the removal of psychological
burden people are habitually forced ro bear and its beneficial effects on their attitude to
life, and elevation of the use of flood protected Iahd, thus accelerating its urbanization.

Negative Impacts

Displacement of People

It is estimated that the number of people to be displaced by the construction of
embankments and khal improvement will reach 7,053, It is broken down to 1,337 for
DC-1, 734 for DC-2, 433 for DC-3, 1,127 for DC-4, 1,783 for NarayangathND and
1,639 for Narayanganj West. Also, compensation for building demolition
accompanying displacement is estimated to amount to Tk. 328.1 million. It is broken
down to 34.4, 21.7, 13.6, 31.2, 61.7 and 165.5 in millioﬁs of Taka for the areas in the
above order, respectively. (For detailed information on compensation refer to Table
1.4).

The JICA Stody Team conducted the sampling questionnaire survey to grasp socio-
economic aspects of the people to be displaced. The survey was done in December,
1991 towards people to be affected by the construction of the embankments along the

Balu River. The number of samples was 61 houses. (Refer to Table 1.5).

The profile of the sampled subjects is that the average number of household members is
8.3; 62.3% are engaged in agriculture more or less, 11.5% in boating and 4.9% in
fisheries; average monthly income is Tk. 6,266; 72.1% got either primary schooling or

no schooling whatsoever.

As the results of the survey it was revealed that the average price of a house on demand
basis is Tk. 210 thousand, the average area of land possessed by a house is .776 ha
and the average price of land possessed by a house is Tk. 1,202 thousand.

It was also revealed that 70.5% of the respondents'ag‘ree to bé'diSplaé:cd énd‘rf_imo_\'re to
other locations. The average compensation demanded per house is Tk. 882 thousand
for land, Tk. 245 thousand for the house building, Tk. 39 thousand for removing and
Tk. 39 thousand for life support and training, 'totalling Tk. 1‘.,2.05 thou;sand.'Coﬁceming
mental attitude toward displacement, 34.4% replied that resettlement was a good chance
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to start a new life with compensation, topping other replies. Secondly placed was "If I
get sufficient compensation, 1 agree to displacement.” with 27.9%. But, the third with

- 21.3% was a negative reply saying that "It is difficult to change my occupation as.a

farmer", The aititude of resignation was expressed by 9.8% voicing "I cannot resist
government order”. There was none who appealed to difficulty in changing the present
occupation as a fisherman/boatman,

As an overall assessment it can be said that the people concerned have on the whole
positive mental attitudes towards reseitlement, that proper amount of compensation is
the central and crucial issu€, and that proper job retraining/ reorientation is a "must".
According to the surveys conducted on the people already displaced in such
circumstances, the living standard of most of them deteriorated after the displacement.
Systematic, dc'taiied and long-term approach to this problem is, therefore, the most
important and essential.

Adverse Effects on Boating and Fishing People

There are many people who are earning theu‘ livelihood by mland water fishing and
boating in the Greater Dhaka East area. When embankments are constructed along the
Balu River and other protective measures are taken, the vast areas which are now under
water in the rainy season will be saved from inundation. Then, those people who are
making their living by transportation and fisheries will be threatened to lose their trade.

“The JICA Study Team carried out the interview survey towards boating people to know

the extent and scale of this age-old, traditional occupation and the effects of the
embankment on them. '

The eleven (11) centers that are bazars, haats (weekly markets) or transshipment points
were selected for the survey as shown under :

Tongi, Rampura Ghat, Médarfck, Khilkhet, Shahjadpur, Mainertek, Kaskura,
Kaetpara, Patira, Bora Beraid and Meradia.

The locations of the above terminals are shown in Fig. L1, It was revealed as a result
of the survey that the Greater Dhaka East area could be d1v1ded into three navigational
zones as described below.



(1) ‘Tongi and Balu River Zone

This area incorporates six (6) terminals, namely Tongi, Mainertek, Kaskura,
Patira, Bora Beraid and Kaetpara. Navigational activities in this area will be little

affected by the construction of the embankment.
(2) Begunbari and Madartek Zone

This area covers three (3) terminals of Rampura, Meradia and Madartek. This area
will be most affected by the construction of embankment since it acts as a major
transshipment point and both rural and urban produce are exchan ged there. The
Begunbari Khal along with the Naral River and the Naral Khal represents the only
all season accessible waterway in the Greater Dhaka East area.

(3) Central Zone

‘This zone will be totally affected by the flood protection embankment. It includes
Khilkhet and Shahjadpur. Once the embankment is put up, they will be
completely isolated from the rest of the navigation network.

The total number of boats operating around the 11 terminals comes to 1,050. Since a
boat is estimated to be owned/operated on average by 2.5 persons, the total number of
people engaged in boating business works out at 2,625. The total sales earned by those
boats and people are estimated at Tk. 53.3 million per year. (Refer to Table L.6).

The total number of people yearly transporied by boats is calculated at 2.8 million.
Also, the total value of the commodities transported by this navigational means would
reach Tk. 573.7 million per annum. (Refer to Tables 1.7 and 1.8).

The total employment and household income in the Greater Dhaka East area in 1990 are
estimated at 193,925 and Tk. 4,274.6 million, respectively. Therefore, the people and
their earnings to be more or less affected by the construction of the embankment
account for 1.4% and 1.2% of the total labor force and their earmngs in the Greater

Dhaka East area, respccuvely

Actually, as mentioned above, only 5 terminals are directly affected by the
embankment. The boating people and their earnings connected with those terrninafs ai‘e
calculated at 573 and Tk. 18.1 million, respectively. They occupy (0.3% and 0.4% of
the total labour force and their earnings in the Greater Dhaka East area, rcspccttvely
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It can be said from the above that the socio-economic impacts of the construction of the
eastern embankment along the Balu River on the boating trade are not so much in

comparative terms,

‘Moreover, although the boating business is an age-old, traditional occupation that has

given employment to a substantial number of people and has benefited millions of
customers, it is not an efficient service both for the suppliers and the customers
compared with land transport. Although utmost care and measures should be taken so

that the péopie to be directly affected can redirect their occupation or find a new

locations for their irade, the transfer of the transport mode from inland water navigation
to land transport is the demand of the modern times. Land transport is bound to be
developed where boating was the sole transport means, which is more economic and

more contributory to the socio-economic development of the Greater Dhaka East area in

long terms.

It is said that over 756 households are involved with different intensity in fishing
activities in the Study Area. More than 90% of them are occasional fishermen, the
balance being constituted essentially by part-time fishermen. Full-time fishermen have

~ proved to be scarce. Under these circumstances the impacts of the project on fishing

people should not be exaggerated.
Loss of Farm Land and Occupation as Farmers

To make way for embankments many people living on the left bank of the Balu River
will have to part with their farm land and be evacuated. Or, after the construction of the
embankments farm land inside the embankments will be gradually bought up by the
developers for residential and other uses. All this means that farmers will 'gradually lose
their ancestral farm land and along with it they will lose their own traditional way of

earning,.

As Table C.1 shows, agricultural area in the Greater Dhaka East, Narayanganj DND
and Narayanganj West was in 1990 8,814 ha, 3,173 ha and 464 ha, respectively. It is
forecast that in 2010 agricultural area in the 3 project areas will be reduced to 1,310 ha,

:532 ha and 8 ha in the above order, respectively.

. The money _théy will get in return for their farm land will not necessarily make their

new life easier. Rather past examples tend to depict the opposite picture. Farmers
whose land is lost will usually fail to reorient their occupation to a higher plane, ending

I-11



4.2

1y

2)

3)

up as squatters and so forth. Systematic, long-term approach and programs by the
government are sought for to avoid or alleviate such a situation. One such approach is
the provision of alternative farmlands, that remain unaffected in the surrounding flood

plains of the priority area.
Positive Impacts
Population to be Saved from Inundation

In the "with" situation people living in the flood prone areas will be no longer affected

by inundations.

It is estimated in the "without" situation that supposing the 1988-scale flood hit the
Study Area in 2010, population to be affected would be 665,996 for DC-1, 261,.856
for DC-2, 847,139 for DC-3, 1,218,397 for DC-4, 2,993,388 for Narayanganj DND
and 981,873 for Narayanganj West, totaling 5,326,040. In the "with" situation the
same number of people would be saved from inundation.

Ares to be Saved from Inundation

In the "with" case areas which are habitually or in time of big‘ floods inundated will be

free from such natural influences.

It is estimated in the "without” case that supposing the 1988-scale flood hit the Study
area in 2010, built-up area to be affected would be 3,036 ha for DC-1, 1,146 ha for
DC-2, 2,977 ha for DCQS, 2,635 ha for DC-4, 4,270 ha for Narayanganj DND and
1,720 ha for Narayanganj West, totaling 15,784 ha. In the "with" case the same area

would be saved from inundation.
Creation of Employment

The implementation of the project will accompany the recruitment of a great number of

labour force,

The project will provide employment during gonst;uctibn works to 10,693 people for
DC-1, 8,616 people for DC-2, 5968 people for DC-3, 13,637 people for DC-4, 19,974

people for Narayanganj DND and 7,625 people for Narayanganj West, totaling 66,513 -

people on man-year basis.
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After project implementation permanent jobs will be created for the operation and
maintenance of equipment/facilities.

Reduction of Water-Borne Diseases

Water-borne epidemics such as dysentery, diarrhoea, malaria, typhoid and cholera tend
to break out following the visits of floods, especially, big and protracted ones.
According to Statistical Yearbook of Bangladesh 1990, 144,521 more cases of
dysentery, 8,930 more cases of diarrhoea and 25,533 more cases of malaria were
recorded in 1988 compared with 1987 in the Region of Dhaka. Connection with the
1988 flood is suspected for this unusval happening,

The J ICA S'tud_y Team conducted the field survey to know about the incidence of water-
borne diseases as well as medical costs of those diseases in the Study Area.

According to the survay results the incidence of water-borme diseases in the Study Area
abruptly wentup in the two flood years of 1987 and 1988: in normal years the annual
number of cases works out at 17,789 on average, while it was 31,955 and 41,607 in
1987 and 1988, respectively. Ii means that one witnessed 14,166 more cases in 1987
and 23,818 more cases in 1988. Such cases of water-bome diseases will increase with
increasing population in fuiure. |

Medical costs of such diseases are calculated at Tk. 3,178 per case on average. It means
the additional loss of Tk. 45.0. million and Tk. 75.7 million in 1987 and 1988
respectively to the economy of the Study Area. (Such a loss will increase with
increasing population). These amoullfs correspond to 0.3% and 0.5% of the estimated
GDP of the Study Area in 1987 and 1988, respectively. -

Supposing the higher incidence of water-borne diseases in 1987 and 1988 was
primarily due to floods, such economic losses as estimated above are likely to be

avoided in the "with” situation.
Removal of Psychological Burden

People of Bangladesh more or less suffer from psychological burden associated with
the threats of floods. Once the flood protection and 'drainage'project is realized in the
Study Area, pedplc there will be virtually freed from the inner load they are now forced
to bear. It will surely affect their attitude toward life. They may get more positive and

more active in their socio-economic activities.
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Elevation of Land Use

After the project the existing low Jand mainly used for agriculture will be gradually
developed and urbanized. Tt will be gradually converied into-built-up areas. That is to
say, houses, shops, factories and institutions will make their appearance, grow in

number and finally get congested.

In the process more capital will be invested in the land for a higher us:e of it, It means
that the value of the land will gradually go up, which will be reflected in a higher land
price. This impact on the value of land can be enormous.

Environmental Impact Assessment

The project is aimed at protecting from flooding the existing and future urban arca of
Dhaka and Narayanganj. The pdpulation’in the Study Area is project_e_d to i_nére’ase by
2.2 times from 3,068,927 in 1990 to 6,710,661 in'2010. Tt means a massive amount of
wastewater, solid waste, etc. more than doubling the present level will be generaied in
future. (For more details refer to 3.3 of Supporting Report C)..Unless proper vigilance
and measures are taken most of the water courses cri_sscroséing the Study Area are
going to be polluted as happened in so many other countries. In order that such things
may not happen, fegular monitoring of water quality in major water courses is
recommended. (Refer to 4. of Supporting Report C).

Possible environmental impacts taken up and described hereunder except I"po‘ssibie
change of river courses” and "possible breach of embankments" pertain to agriculture

- and related fields. As mentioned already,' agricultural land in the Study Artea is bound 1o

be greatly reduced after the construction of e_mbahk_mcnts. Therefore, possible negative
impacts on agriculture should be viewed against this background. In other words, such

impacts should not be inordinately exaggerated.

Environmental factors to be considered for possible negative impacts on them by a

~ flood protection and drainage project include quality of surface water, fauna and flora

related to surface water , overall ecological balance, quality of soil, courses of rivers

and possible breach of embankment.
Adverse Effect on Water Quality and Its Far—Reach_ing Implications

Water in canals and ponds will be depieted and its freé intercourse with river water
outside the embankment will be obstructed after the project. This may lead to the
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stagnation of surface water. Besides, farmers will be enconraged to grow HYV more as
there will be no floodings any more. But, HYV are more prone to pests and farmers
will resort to more use of pesticide.

These things along with a more concentration of population are likely to pollute the

‘water of canals and ponds and adversely affect fish and plant concerned. This can cause

chain reactions in the overall ecological system in the Study Area.
Adverse Effects on Soil Quality

Annual floodings in the rainy season in the low land areas bring with them fertile soil
made up of organic matters and crops in the dry season are benefited by them. This
weiybf_ things has continuéd from the time immemorial. but, once the circumstances are
created where there are no more such floodings crops may not grow as before unless

farmers take remedial steps.

Farmers will be encouraged to grow HYV beciause there will be no ﬂoodings in the

“farm land any:rriore. It will lead to a more use of chemical fertilizer as the growing of

HYV and the use of fertilizer are inseparable. This situation may contribute to the
deterioration of soil quality.

Possible Change of River Courses
Environmentalists argue about the possible change of river courses as a result of the
empoldering of a certain area and its possible adverse effects on the natural and social

environments concerned.

Possible Breach of Embankmenis

 Should an embankment fail and the bulged water surge into the erstwhile protected

area, the resultant da'mages to prOpertics, human life and farm land would be

enormous. This is a man-made disaster that is not allowed to happen.
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Financial Analysis
General

The implementation of the flood protection and drainage projcét will save the vast Study

Area from inundations by floods.

Those lands which are now flood plains will be no longer inundated and majority of
them will be developed for urban uses. That is 'to"say, they will be raised with
additional soil and infrastructures such as roads, bi‘idges, electric lines,
telecommunication lines, water supply, gas and sewerage pipes will be constructed
there so that they can be used for residential, commercial, industrial and institutional
purposes. This land development will be basically public undertakings. The costs of

land development will reach an enormous amount.
Those areas which are already built up will also be no longer inundated.

The total capital costs of the flood protection and drainage project are c's_tim ated at
Tk. 26,987 million. In addition, to maintain and operate the flood protection and
drainage facilities recurrent costs amounting to Tk. 177 million will be annually

required.

Through flood protection, drainage and land development majority of lands in the
Study Area will turn into urban areas. In paralle! with it the value, that is, price of land

will go up to a great extent.

It follows from the above that land owners in the Study Area will be a majof béneﬁcia'ry :
of the project. However, the degree of beneﬁts they will get will be different between
those who now own flood plains and those who own alrcady built-up areas. Also, it
will be different between those who own commercial areas with high population

density and those who own residential areas with low population density.

The JICA Study Team proposes that the authoritiés impose Land Development

Tax on landowners to recover O&M costs.
Land Development Tax

As Table 1.9 shows, the built—up. area in Greater Dhaka East is estimated to increase ]
from 6,675 ha in 1990 by 98.4% to 13,245 ha in the target year of 2010. Likewise, the
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built-up area in Narayanganj is estimated to increase from 3,487 ha in 1990 by 71.8%
to 5,990 ha in 2010, In total, the built-up area in the Study Area will go up from
10,162 ha in 1990 by 89.3% to 19,235 ha in 2010.

It is assumed that Dhaka and Narayangan] have their own, separate jurisdictions for the
collection of Land Development Tax rates. It implies that the tariff will be different
between the two areas.

- As mentioned above, the built-up area in Greater Dhaka East and Narayanganj is
estimated in 2010 to reach 13,245 ha and 5,990 ha, respectively, while annual O&M
costs of the project for the two areas in the same years are estimated at Tk. 128 million
and Tk. 49 million, respectively. That is to say, to recover O&M costs annual rates of
Tk. 9,664 and Tk. 8,180 per ha will be levied on landowners in Greater Dhaka East
and Narayanganyj, respectively. Supposing collection efficiency is 70%, their respective
annual rates will be Tk. 13,806 and Tk. 11,686 per ha.

' Using the local measure, Tk. 39 and Tk. 33 per decimal will be annually levied in
Greater Dhaka East and Narayanganj', respectively, Supposing collection efficiency is
70%, their respective annual rates will be Tk. 56 and Tk. 47 per decimal.

Table 1.10 shows the amount of Land Development'Tax:, O&M costs, cash flow and
cumulative cash flow by year and by project area. As it presents, cumulative cash flow
is mosily negative in DC-1 and DC-2, but mostly positive in DC-3 and DC-4,
combinedly showing a certain positiveness in the long run. Also, cumulative cash flow
is positive in Narayanganj DND, but negative in Narayanganj West, combinedly
showing a certain positiveness. '

As alréady mentioned, actually the tariff should be struciured in such a way that rates
will be different depending on various factors. For instance, they will be different
between the land which is now agricultural and the land which is now already urban,
and also between the highly built-up area and the built-up arca with low population
density, Rates will be determined partly in accordance with the level/intensity of
infrastructural investments per unit area of land and partly in accordance with the
: .convcnicnéc/uti!ity of locations. They will all be reflected in the price of land.

If a uniform tariff is applied in both Greater Dhaka East and Narayanganj, average

annual rates work out at Tk. 9,202 per ha or Tk. 37 per decimal. Supposing collection
efficiency is 70%, the rates come to Tk. 13,146 per ha or Tk. 53 per decimal.
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Conclusions

As already mentioned, the DC-4, DC-1, Narayanganj DND, Narayanganj West-and
DC-3 Projects with their respective EIRR's of 18.9%, 14.8%, 14.5%, 14.3% and

13.9% can be judged to be economically feasible .

Regarding this kind of project with a strong social nature, the EIRR's of over 7% have
proved to be on the high side. In this light the DC-2 Project with the EIRR of 8.0% can
also be judged to be feasible. Moreover, the 4 compartments of the Greater Dhaka East
area are geographically, socially and economically interdependent and inseparable. In
this meaning the EIRR of 15.8% for the 4 Dhaka projects combined justifies the
implementation of the DC-2 Project. |

Values of other decision criteria and results of sensitivity analysis support the above

evaluation.

In terms of socio-economic impacts of the projeCt's; supposing the 1988-scale flood hit
the Study Area in 2010, 5,660,700 people or 84.4% of the total population and 15,784
ha or 82.1% of the total built-up area would be saved from inundation. The projects
will provide employmcnf opportunities reaching 66,513 man-years. (Refer to Table
I.11).

They will surely reduce the breakout of water-borne diseases by tens of thousands of
cases, saving the economic losses rimni'ng into Tk. fifty to one hundred million. They
will remove psychological burden and stresses from people's mind, nurturing positive
attitude to life. Most importantly, the enormous and vast area of land will be set free
from inundation, enabling it to be developed and used for human habitation and

economic activity.

The resettlement and boating trade issues must be treated with the utmost care as the
livelihood of people is involved. However, they are transitory in nature and an
inescapable friction from the standpoint of overall economic development. -

Regarding environmental issues, it is indispensable and essential to concentrate all the.
human efforts to prevent, stop and lessen the negative environmental impacts of the
project. The prime targels are living environment improvement and water pollution

control measures as illustrated in Supporting Report C.
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Supplementary Study

Economic Analysis of Integrated Narayangan] Project

Economic analysis was performed on the assumptions that the Narayanganj DND
Project and the Narayanganj West Project are integrated into one entity. In this case the
two projects will start simultaneously and also, the rehabilitation costs of flood walls in

the Narayanganj DND Project will become unnecessary.

Subsequently, the results of economic analysis was compared between this integrated
case and the separated case. ' '

Implementation Schedule

The implementation schedule of this case is as follows:

fiem 1996 1097 1998 1999 2000 2001 2001

1. Narayanganj DND

A. Project Preparation
B. Storm Water Drainage

2. Narayanganj West

A. Project Preparation
B. Flood Mitigation
C. Storm Water Drainage

Item . 2003 2004 2005 2006 2007 2008 2009

1. Narayanganj DND

A. Project 'Preparation
B. Storm Water Drainage

2. Narayanganj West
A. Project Preparation

B. Flood Mitigation
C. Storm Water Drainage
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Results of Economic Analysis
(1) Cost Benefit Streams

Based on the implementa’tién schedule the cost benefit streams were pxepﬁred as
shown in Table 1.12.

(2) Calculation of Decision Criteria

Based on the cost benefit streams economic analysis was performed. The
results are shown and compared with the separated case below.

Case EIRR NPV B/C NPVR(2)

(%)  (Tk.Mln.)
Combined Case 14.0 473 1.16  0.109
Separated Case | '
1. Narayanganj DND 14.5 371 1.21 - 0.151
2. Narayanganj West 14.3 152 1.18  0.110

It is apparent from the above that the separated case is better in economic
viability than the combined case.

SCF Based Economic Analysis

Additional economic analysis including sensitivity analysis was performed,‘applying
the standard conversien factor (SCF) of 0.87 to the benefits excluding those related to
agriculture.

The SCF value of 0.87 is based on the final raport of "Estimation of Ebon(ifllic Prices
of Selected Commodities for Use in FAP Planning Studies” by Q. Shahabuddin and K.

Mustahidur Rahman dated April 15, 1992.

Agricultural benefits have already been converted in economic terms in accordance with
the "Guidelines". -
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1) Project Benefits

Annual, 1987 - scale and 1988 - scale external flood damages and annual and worst
internal damages were recalculated for each of the 6 areas and for both 1990 and 2010
conforming the SCF as above. The results are shown in Table 1.13,

Based on Table 1.13 avefage annual flood damages were calculated as presented in
Table 1.14. The below table summarises Table 1.14. |

Proiect Benefits
(Unit: Tk. Million)

Project . . 1990 2010
DC-1 39.8. 564.3
DC2 : 25.1 1544
DC3 . : i71.2 546.8
DC-4 260.2 - 688.4
Gréater Dhaka East 496.3 1,953.9 |
Narayanganj DND 135.0 556.8
Narayanganj West 992 343.8
Total 730.5 2,854.5

2) Calculation of EIRR and Other Decision Criteria

Employing the project benefits in Table 1.14, economic analysis was newly conducted.
The Tesults are tabulated below. '

Project EIRR NPV B/C NPVR(2)
- (%)  (Tk. Min.) |
DC-1 12.8 74 1.06 0.044
DC2 | 6.4 134 0.65 0212
DC-3 12.5 55  1.04 0.031
DC4 16.6 660 1.35 0.266
 Greater Dhaka East 13.8 685 1.14 0.104
Narayanganj DND 127 9% 1.05 0.039
Narayanganj West 12.4 21 1.02 0.015 .
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As the above table shows, the DC-4 Project has the highéSt EIRR of 16.6%. The
EIRR's of the DC-1, Narayanganj DND, DC-3 and Narayanganj West Projects are
almost the same, being 12.8%, 12.7%, 12.5% and 12.4%, respectively. All these five
projects have the EIRR's exceeding the OCC of 12.0%

The EIRR of the DC-2 Project is 6.4%, which is 10\}’&.r compared with OCC,

With regard to NPV, the DC-4 Project has the biggest value of Tk. 660 million. The
second place goes to the Narajanganj DND Project with Tk. 96 million, followed by
the DC-1, DC-3 and Narayanganj West Projects with Tk. 74 million, Tk. 55 million
and Tk. 21 million, respectively. The DC-2 Project has the negative NPV of Tk. -134

million.

In terms of B/C, the DC-4 Project leads others with 1.35. The B/C's of the DC-1,
Narayanganj DND, DC-3 and Narayanganj West Projects are not much different, being
1.06,1.05,104 and 1.02, respectively. The B/C of the DC-2 Project is 0.65, which is -

less than one (1).

Turning to NPVR (2), the DC-4 Project has the highest value of 0.266. The DC-1,
Narayanganj DND and DC-3 Projects have similar values of 0.044, 0.039 and 0.031,
respectively. The Nai‘ayanganj West Project is placed fifth with 0.015. The DC-2
Project has the negative NPVR (2) of -0.212. :

It is to be noted that regarding priority order the DC-4 Project is piaced.first in all the
decision criteria. The DC-1 Project is placed second except in NPV where it is the
third. The Narayanganj DND Project is placed third except in NPV where it is the
second. The DC-3 Project is placed fourth. The Narayanganj West Project is placed
fifth and the DC-2 Project is placed sixth.

As seen in the above, the five projects, namely the DC-4, DC-1, Narayangahj DND,
DC-3 and Narayanganj West Projects are judged to be economically feasible, while the

DC-2 Project appears problematic so far as economic evaluation is concerned.

However, one thing to be noted and remembered is that in a projct:t with a strongly
social nature such as this one the EIRR of 7% has proved to be on a high side.
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3)

Furthermore, the DC-2 Project is an integral part of the Greater Dhaka East Project
combining the four compartiments, which has the EIRR of 13.8%, NPV of Tk. 685
million, B/C of 1.14 and NPVR (2) of 0.104. These values are the highest among the
three projects. Because of these reasons the implementation of the DC-2 Project is
justified. '

Sensitivity Analysis

Sensitivity analysis was conducted to sce whether the projects can maintain their
viability, when placed under unfavorable circumstances: during and after
implementation. Tn conducting sensitivity analysis, GPA was referred to.

In case A the 15% increase of capital costs compared with the base case was assumed.
In Case B the 100% increase of Q&M costs was assumed. In Cases C and D the 15%
reduction ' of benefits and one and a half year delays in achieving benefits were
respectively assumed.

'The sensitivity analysis on the reduction of incremented net value of agricultural and
fisheries production was not done because this is not an agricultural development
project and the sensitivity to such a variable is minimal.

In Case E the switching values of capital cost increase were estimated. Likewise, in
Case F the switching values of benefit reduction were estimated.-

The resuits of sensitivity analysis are shown below, The decision criteria employed is
EIRR. |

Case _ Greater Dhaka East _ : Narayanganj
DC-1 DC2 DC3 DC4 Combined DND  West

Base Case 128 64 125 166 13.8 127 124
Case A 1.1 50 11.1 144 12.0 1.1 10.7
Case B 121 50 119 158 13.1 121 117
Case C 107 46 108 140 11.6 10.7 10.3
Case D 11.0 54 112 143 12.0 11.0 10.8
Case B 6.1 -385 42 375 15.7 5.7 2.6
55 -55.0 3.8 260 11.6 5.2 2.4

Case F
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As the table shows, in Case A out of the five above-OCC projects only the DC-4
Project stays viable. In Case B the DC-4, DC-1 and Narayanganj DND Projects stay
viable. In cases C and D only the DC-4 Project stays viable as in Case A.

When the four Greater Dhaka East projects are combined together and treated as one
entity, then this project maintain its viability in case A, B and D.

In case E the switching value of the DC-4 Project is calculated at 37.5%, that is to say,
it may stay viable, supposing the capital cost overrun reaches 37.5%. Likewise, the
switching values of the DC-1, Narayanganj DND, DC-3 and Narayanganj West
Projects are calculated at 0.1%, 5.7%, 4.2% and 2.6%, respectively.

In Case F the switching value of the DC-4 Project works out at 26.0%, that is to say, it
may remain viable, supposing the benefits turn out to be less by 26%. Similarly, the
switching values of the DC-1, Narayanganj DND, DC-3 and Narayanganj West
Projects work out at 5.5%, 5.2%,3.8% and 2.4%.

The switching value of the combined Greater Dhaka East Project is 15.7% in Case E
and 11.6% in Case E.

It follows from the above that the DC-4 Project will keep its robustness under any
conceivable adverse circumstances, that the other four above-OCC projects will be
vulnerable to unfavorable circumstances in one way or another and also that the:
combined Greater Dhaka East Project will virtually stay viable under any adverse

-circumstances.

As regard the DC-2 Project, the 38.5% reduction of costs or the 55% 'additi_on of.
benefits will be required if it is to be feasible.

It might be added that the EIRR's of all the five above-OCC projects stay above the
10% line in ali the cases of A, B, Cand D.
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Table L1 Average Annual Flood Damages by Area by Year

(Unit : Tk. Million)

. Average Annual Flood Damages
Area External Internal Total
Flood Flocd
1. 1990
Dhaka Bast - 1 407 25| 432
Dhaka East - 2 254 1.0 26.4
Dhaka East - 3 121.0 741 195.1
Dhaka East - 4 195.5 97.5 2930
Dhaka Bast (Sub-Towal) |~ 3826 751 5510
Narayanganj DND 116.0 37.4 153.4|
Narayanganj West 88.5 249 1134
Total : 587.1 . 2374 824.5
2, 2010

Dhaka East - 1 634.5 139 648.4
Dhaka East -2 169.3 7.4 176.7
Dhaka East - 3 _ 480.4 148.1 628.5
Dhaka East - 4 631.9 159.4 791.3
Dhaka Fast (Sub-Total) | . Lotel) .. o — 2,244.9
Narayanganj DND 4838 156.1 639.9
Narayanganj West 318.8 76.5 395.3
Total 2,718.7 5614 3,280.1

Source : JICA
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Table 1.2 (1) Economic Costs by Project

1. Capital Cost

(Unit : Tk, Million)

Greater Dhaka East

Narayanganj

Item Total
DC-1 § DC-2 | DC-3 | DC-4 | Sub-Total| DND | West
A. Project Preparation
1} Administration 85 59 57 67 268 66 51 385
2) Enginecring 326] 226/ 220 258 1,030 250 194 1474
3) Compensation 34 22 14 31 101 62 166 320
Sub-Total 445 307 291 356 1,399 378 411 2,188
B, Flood Mitigation
1) Embankment 2,101 213 835 910 4659 0 616 5,275
2) Flood Wall 19 20 14 25 78 43 180 301
3) Sluice Gate - 160 89 78 79 406 60 157 623
4} Related Struc.etc. 0 0 0 0 0 3 1 4
Sub-Total 2280 922}  927] 1,014f 5143 108] 954 6,203
C. Storm Water Drainage
1) Pump Station 1,156 553 1,077 1,066 3,852) 1,296 _510 5,658
2) Khal inprovement 246 183 150 426 1,005 932] 1386 2,323
3) Bridge etc. 14 0 0 8 2 1 16 139
Sub-Total 1416|  736] 1227) 15000 4,879 2329] o912 8,120
D. Physical Contingency 425F 294 285 337 1,341 326f 253 1,920
E. Replacement 389 732 727 713 2,561 949 328 3,838
Total 4955 2,991} 3457 3,920 15323} 4,088 2,858 22,269
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Table 1.2 (2) Economic Costs by Project

2. Annual Net Benefits of Production Foregone

{Unit : Tk. Million)

Greater Dhaka East Narayanganj
Item . S 1 Total
- DC-1| DC-2 | DC-3 | DC-4 | Sub-Total| DND | West
Land Acquisition (ha) 1979 | 962 |} 831 [ 1463 523.5 107.1 1 121.2 751.8
Annual Net Benefits of 2.28 1.1t 0.96 1.68 6.02 123 1.39 8.65
Production Foregone
3. Annuai Operating and Maintenance Cost
(Unit : Tk. Million)
Greater Dhaka East Narayangaﬁj
{tem : _ ' ' Total
DC-t | DC-2 | DC-3 | DC-4 | Sub-Total| DND | West
O & M Cost 37 30 29 32 128 28 21 177
Source : JICA
‘5}
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Table 1.9 Built-up Area by Year and by Project Area

_ (Unit: ha)
- Greater.Dhaka East ' Narayanganj

Year DC-1 DC-2 DC-3 DC-4 Combined DND West
1990 - 1,253 341 3,164 1,917 6,675 2,175 1,312
1991 1,339 380 13,197 1979 6,894 2,288 1,348
1992 1,430 423 3,229 2,043 7.125 2,407 1,385
1993 1,528 470 3,263 2,100 7,370 2,533 1,423
1994 1,632 524 3,296 2,177 7,630 2,665 1,462
1995 1,744 583 3,330 2,248 7,905 2,804 1,502
1996 1,863 649 3,364 2,321 8,197 2,950 1,543
1997 1,990 723 3,399 2,396 8,508 3,103 1,586
1998 2,126 804 3,434 2,473 8,838 3,265 1,629
1999 2,272 896 3,469 2,553 9,190 3,435 1,674
2000 2,427 997 3,505 2,636 9,565 3,614 - 1,720
2001 2,558 1,042 3,553 2,717 9,870 3,675 1,720
2002 2,697 1,089 3.602 2,801 10,188 3,737 1,720
2003 2,843 1,139 3,651 2,887 10,518 3,799 1,720
2004 2,996 1,190 3,701 2,975 10,862 3,863 1,720
2005 3,158 1,244 3,751 3,067 11,220 3,928 1,720
2006 3,329 1,300 3,803 3,161 11,593 3,994 1,720
2007 3,509 1,359 3,855 3,258 11,981 4,062 1,720
2008 3,699 1,421 3,907 3,358 12,385 4,130 - 1,720
2009 3,899 1,485 3961 3,462 12,806 4,199 1,720
2010 4,110 1,552 4,015 3,568 13,245 4,270 1,720
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Table 1.10(1) O&M Cost Recovery Cash Flow

1. DC-1
- (Unit; Tk. Million)
Year Land Development  O&M Costs — Cash Flow Cumidative
Tax ' Cash Flow -
1998 0.0 0.0 0.0 0.0
1999 0.0 0.0 0.0 0.0
2000 0.0 0.0 0.0 00
2001 0.0 0.0 0.0 0.0
2002 0.0 0.0 0.0 0.0
2003 ' 0.0 0.0 0.0 0.0
2004 29.0 36.0 -1.0 7.0
2005 305 36.0 -5.5 -12.5
2006 322 36.0 -3.8 ©o-163
2007 339 .36.0 -2.1 -184
2008 357 36.0 03 -18.7
2009 37.7 36.0 1.7 -17.0
2010 - 397 37.0 27 -14.3
2011 39.7 37.0 : 2.7 -11.6 -
2012 39.7 37.0 2.7 -8.8
2013 39.7 37.0 2.7 -6.1
2014 39.7 37.0 2.7 34
2015 39.7 37.0 2.7 0.7
2016 39.7 37.0 2.7 2.0
2017 39.7 37.0 2.7 4.7

Table 1.10(2) O&M Cost Recovery Cash Flow

2. DC-2

3 (Unit: Tk. Million)
Year Land Development O&M Costs | Cash Flow  Cumulative

Tax Cash Flow
1998 0.0 0.0 0.0 0.0
1999 _ 0.0 0.0 0.0 0.0
2000 0.0 0.0 0.0 0.0
2001 0.0 0.0 0.0 0.0
2002 0.0 0.0 0.0 0.0
2003 0.0 0.0 0.0 0.0
2004 0.0 0.0 0.0 0.0
2005 0.0 0.0 0.0 00
2006 (R 0.0 0.0 0.0
2007 13.1 13.0 0.1 0.1
2008 13.7 15.0 : -1.3 -1.1
2009 143 250 -10.7 - -118
2010 i5.0 25.0 -10.0 21.8
2011 15.0 30.0 -15.0 -36.8
2012 15.0 300 -15.0 -51.8
2013 15.0 30.0 -15.0 -66.8
2014 150 30.0 -15.0 -81.8
2015 15.0 30.0 -15.0 968
2016 15.0 300 -15.0 -111.8
2017 15.0 300 -150 -126.8
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Table 1.10(3) O&M Cost Recovery Cash Flow

3. BC3

' . (Unit: Tk, Million)

Year Land Development O&M Costs Cash Flow  Cumulative
Tax Cash Flow

1998 0.0 (.0 0.0 0.0
1999 0.0 0.0 0.0 0.0
2000 0.0 0.0 0.0 0.0
2001 0.0 0.0 0.0 0.0
2002 0.0 0.0 0.0 0.0
2003 0.0 0.0 0.0 0.0
2004 0.0 0.0 0.0 .00
2005 0.0 0.0 0.0 0.0
2006 36.7 13.0 237 237
2007 373 13.0 243 48.0
2008 "37.8 250 - 12.8 60.8
2009 383 25.0 13.3 74.0
2010 38.8 29.0 9.8 833
2011 38.8 29.0 9.8 93.6
2012 388 29.0 9.8 103.4
2013 388 29.0 9.8 113.2
2014" 38.8 29.0 9.8 . 1230
2015 38.8 29.0 9.8 132.8
2016 38.8 29.0 9.8 142.6
2017 388 29.0 9.8 1524

Table .10{4) O&M Cost Recovery Cash Flow

4, DC-4

o o _ : _ (Unit: Tk. Million)

Year Land Development  O&M Costs — Cash Flow Cumulative

Tax Cash Flow
1998 23.9 17.0 6.9 6.9
1999 24.7 29.0 43 2.6
2000 255 29.0 3.5 -0.9
2001 26.3 28.0 -1.7 -2.7
2002 27,1 28.0 -0.9 -36
2003 279 28.0 0.1 -3.7
2004 28.8 28.0 8 -3.0
2005 29.6 . 28.0 1.6 -13
2006 30.5 28.06- 2.5 1.2
2007 315 28.0 3.5 4.7
2008 32.5 28.0 4.5 9.2
2009 335 32,0 1.5 1.6
2010 34.5 32.0 2.5 13.1
2011 34.5 320 2.5 15.6
2012 345 32.0 2.5 18.1
2013 45 320 25 20.5
2014 . 34.5 32.0 25 23.0
2015 34,5 320 25 25.5
2016 34.5 320 2.5 28.0
© 2017 34.5 32.0 30.5
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Table 1.10(5) O&M Cost Recovery Cash Flow

5. Narayanganj DND _
(Unit: Tk. Million)

Year Land Development  O&M Costs Cash Flow Cumulative
Tax Cash Flow

1998 26.7 14.0 12,7 12.7
1999 28.1 250 3.1 15.8
2000 296 25.0 4.6 204
2001 301 25.0 5.1 25.4
2002 30.6 25.0 5.6 31.0
2003 311 25.0 6.1 37.1
2004 316 25.0 6.6 437
2005 32.1 250 7.1 -50.8
2006 327 24.0 8.7 59.5
2007 33.2 24.0 9.2 68.7
2008 338 24.0 .98 78.5
2009 34.4 28.0 6.4 84.9
2010 349 28.0 69 91.8
2011 349 28.0 6.9 - 987
2012 349 28.0 6.9 105.6
2013 349 280 6.9 112.6
2014 349 8.0 6.9 119.5
2015 34.9 28.0 6.9 126.4
2016 34.9 28.0 6.9 1334
2017 - : 34.9 28.0 6.9 1140.3

Table 1.10(6) O&M Cost Recovery Cash Flow

6. Narayanganj West .
{Unit: Tk. Million)

Year Land Development  O&M Costs Cash Flow Cumulative
Tax ' Cash Flow

1998 0.0 0.0 0.0 0.0
1999 0.0 S 0.0 0.0 0.0
2000 0.0 0.0 0.0 0.0
2001 14.1 16.0 -1.9 -1.9
2002 14,1 16.0 -1.9 -39
2003 - 1401 2.0 6.9 -10.8
2004 i4.1 21.0 -6.9 -17.7
2005 4.1 21.0 -0.9 . 246
2006 14.1 21.0 -6.9 -31.6
2007 14.1 21.0 -6.9 -38.5
2008 14.1 210 -6.9 : -454
2009 141 214 -6.9 -52.4
2010 14.1 : 21.0 -6.9 - =503
2011 14.1 210 69 - . 662
2012 14.1 21.0 -0.9 -13.2
2013 141 21.0 -6.9 -80.1
2014 140 210 - 69 o 87140
2015 14.1 21.0 6.9 -93.9
2016 14,1 21.0 -6.9 -100.9
2017 : 14.1 2L0 -6,9 S -107.8
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Table L10(7) O&M Cost Recovery Cash Flow

7. Greater Dhaka East Combincd o
(Unit: Tk. Miilion)

Year Land Development  O&M Costs  Cash Flow Cumulative
Tax Cash Flow

1998 239 170 6.9 6.9
1999 : 24.7 29.0 43 2.6
2000 25.5 29.0 -3.5 0.9
2001 26.3 28.0 -1.7 2.7
2002 27.1 28.0 09 -3.6
2003 279 28.0 -0 -3.7
2004 57.1 64.0 C 0.3 -10.0
2005 60.2 64.0 -3.8 -139
2006 99.5 71.0 22.5 8.6
2007 115.8 90.0 25.8 344
2008 119.7 104.0 15.7 50.1
2609 123.8 118.0 5.8 55.8
2010 ~128.0- 123.0 5.0 60.8
2011 128.0 i28.0 6.0 60.8
2012 128.0 128.0 0.0 60.8
2013 128.0 128.0 0.0 60.8
2014 - : 128.0 1280 0.0 0.8
2015 128.0 128.0 0.0 60.8
2016 _ 128.0 128.0 0.0 60.8
2017 128.0 128.0 0.0 60.8

Table L.10(8) O&M Cost Recovery Cash Flow

8. Narayanganj Combined
: (Unit; Tk. Million)

Year Land Development O&M Costs Cash Flow Cumulative
Tax Cash Flow
1998 26.7 140 12.7 12.7
1999 28.1 25.0 31 15.8
-2000 J29.6 250 4.6 204
2001 441 41.0 3.1 235
2002 44.6 41.0 3.6 27.1
2003 452 46.0 0.8 20.3
2004 45.7 460 -03 20.0
2005 _ 46.2 46.0 0.2 262
2006 - : C 467 450 1.7 219
2007 47.3 45.0 23 30.2
2008 41,9 45.0 2.9 331
- 2009 : 48.4 49.0 0.6 325
2010 49.0 49.0 0.0 325
2011 49.0 49.0 0.0 32.5
2012 49.0 49.0 0.0 32.5
2013 _ 49.0 49.0 0.0 32.5
2014 490 49.0 0.0 32.5
2015 49.0 49.0 0.0 325
2016 49.0 49.0 0.0 32.5
2017 49.0 40.0 0.0 32.5
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Table 1. 11 Project Evaluation

Greater Dhaka East Narayanganj
Item Remarks
DC-1 D{-2 - -3 DC-4 Combined DND West
1. Economic Evaluation
1) EIRR (%) 14.8 8.0 13.9 18.9 15.8 14.5 143
2} NPV (Tk. mitlion) 274 98 263 1,032 1,501 N 152
3) B/C 1.22 074 1.19 1.55 1.31 1.21 1.18
4} NPVR {2) 0.162 ~(L155 0.147 _ 0.416 0.228 0.151 0.110
2. Socio - Economic
Impacts
1) Population to be Saved
from Inuridation by - 665,996 261,856 847,139| 1,218,397| 2,993,388| 1,685,439] 981,873
1988 - Scale Flood
in 2010
2} Area to be Saved from )
Inundation by 1988-Scale 3,036 1,146 2,977 2,635 9,794 4,270 1,720
Elood in 2010 ¢ha)
3} Labour Force to be .
Employed during 10,693 8,616 5,968 13,637 38914 19,974 7,625
Construction (man-years)
4) Resettlement
{1) No. of People to be 1,337 134 433 1,127 3,631 1,783 1,639
Displaced '
(2) Compensation (Tk. 34.4 2179 13.6 31.2 100.9 61.7 165.5
million) '
5) Boating Trade to be
Affected
(1) No. of Boatmen to be 853 415 1,207 150 2,625 - -
Affected 118 - 305 150 - 573 - - -..Seriously
(2) Annual Sales to be 30,675,7501  4,727,800] 12,513,100] 5,355,000] 53,268,650 )
Affected (Tk.) 3,701,250 - 9,061,150| 5,355,000] 18,117,400 - - . Seriously

Source : JICA
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Table 1.12 Cost Benefit Streams of Integrated Narayanganj DND
and West Projects

CC=Capital Costs; OM=0/M Costs; CS=Costs
BF=Benefits; CF=Cash Flow (=BF - CS)

(Unit: Tk Million)

NO. YEAR CC OM CS BF CFE

1 1992 234 0 234 0 234
2 1993 0 0 0 0 0
31994 0 0 0 0 0
4 1995 0 0 0 0 0
5 1996 698 0 698 0 -698
6 1997 1220 0 1220 144 -1075
7 1998 1447 0 1447 334 -1113
8 1999 1457 14 1471 548 -922
9 2000 288 41 329 616 288
10 2001 207 41 338 689 352
11 2002 3 46 49 728 679
12 2003 3 46 49 766 718
13 2004 3 46 49 805 756
i4 2005 3 46 49 843 794
15 2006 3 46 49 - 882 833
16 2007 3 45 48 920 872
17 2008 7 45 52 958 907
18 2009 173 45 218 . 997 779
19 2010 3 49 52 1035 984
20 2011 3 49 52 1074 1022
21 2012 3 49 - 52 1112 1060
22 2013 3 49 52 1150 1099
23 2014 3 49 52 1189 1137
24 2015 773 49 822 1227 406
25 2016 331 49 380 1266 886
26 2017 3 49 52 1304 1253
27 2018 3 49 52 1343 1291
28 2019 3 49 52 1381 1329
29 2020 3 49 52 1419 1368
30 2021 3 49 52 1458 1406
31 2022 3 49 52 1496 1445
32 2023 3 49 52 1535 1483
33 2024 182 49 231 1573 1342
34 2025 3 49, 52 1612 1560
35 2026 3 49 52 2120 2068
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Table .13 Summary of Flood Damages with SCF Applied

(Unit: Tk, Million)

~ - Internal Flood

External Flood
Area Annual 1987-Scale ~ 1988-Scale Annual Worst
1. 1990 '
DC-1 2.4 84.2 262.8 1.6 58
DC-2 1.2 52.1 209.6 0.6 2.4
DC-3 18.5 194.8 1,103.6 519 145.3
DC-4 18.1 3243 2,071.2 77.7 186.7
Dhaka East 40.2 655.4 3,647.2 137.8 3402
Narayanganj DND 13 1624 1,862.2 3306 61.1
Narayanganj West 53 1139 1,441.3 19.1 49.9
Total 46.8 931.7 6,950.7 190.5 451.2
2.2010
DC-1 65.9 1,232.2 3,060.0 87 33.5
DC-2 29.4 282.7 1,242.1 4.4 18.3
DC-3 87.0 750.9 4,129.4 112.1 300.6
DC-4 97.9 9734 6,079.6 1234 316.0
Dhaka East 280.2 32392 14,5111 248.6 663.4
Narayanganj DND 13.1 601.0 8,473.4 139.7 255.3
Narayanganj West 22.5 344.3 6,011.2 59.6 150.3
Total 315.8 4,184.5 29,000.7 4479 1,074.0

Note: SCF of 0.87 was applied to the flood damages excluding agriculltural damages.
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Table .14 Average Aﬁnual Flood Damages .with SCF Applied

(Unit: Tk. Million)

Average Annual Flood Damages

. Area | . External Flood Internal Flood Total
1. 1990
DC-1 37.7 2.1 39.8
DC-2 24.2 0.9 25.1
DC—3 106.7 64.5 171.2
DC-4 | . 175.4 84.8 260.2
Dhaka East _ 344.0 152.3 496.3
Narayangani DND 102.4 326 135.0
Narayanganj West 77.6 21.6 ' 99.2
Total : _ 5240 206.5 730.5
2. 2010
DC-1 552.2 12.1 5643
DC-2 148.0 6.4 1544
DC-3 4180 128.8 546.8
DC-4 . 549.7 138.7 688.4
Dhaka East | 1,667.9 2860 11,9539
Narayanganj DND 4210 135.8 556.8
Narayanganj West 2713 66.5 343.8

Total : 2,366.2 488.3 2,854.5
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SUPPORTING REPORT J : SUPPLEMENTARY SURVEY
AND WATER LEVEL GAUGE INSTALLATION

General

Supplementary surveys and investigations have been carried out for the identified
priority areas. The surveys for Greater Dhaka and DND were conducted from May
1991, and but for Narayanganj West from September 1991. They are explained as
follows : -

(1) Ground survey'on the existing embankment, the proposed flood mitigation and
stormwater drainage improvement facilities

(2)  Soil investigation on the proposed facilities

{3)  Environmental survey

(4 Installation of two water-level gauges

Ground Survey

Greater Dhaka

Longitudinal and Cross Sectional Survey

The survey was conducted for the following flood mitigation and stormwater drainage
improvement facilities :

(1)  Embankment and Flood Wall
- Existing west embankment and flood wall : L =38.5 km.

- Existing road-cum-embankment : L= 21.0km

- Proposéd east embankment : L= 300km
- Pioposed sub-embankment ' : L= 10.0km

Total: L= 99.5km



2)

2.2

(2) River and Khal

- Dhaleswari River ;L= 130km
- Buriganga River : L= 30km
- Turag River ' : L= 120km
- Lakhya River : L= 7.0km
- Balu River © L= 1.0km
- Khal : L=1035km

Total: L =139.5km
Topographic Survey
Topographic surveys were conducted at the proposed pumping stations
Each survey location is shown in Fig, 3.1

DND

Longitudinal and cross sectional surveys, and topographical surveys were conducted
for the following flood mitigation and stormwater drainage improvement facilities:

- Existing DND embankment : L=31L0Km
- Khal - : L= 37.5Km
- Topographic survey at the proposed pumping stations

Each survey location is shown in Fig, 3.2



2.3

3.1

Narayanganj West

Longitudinal and cross sectional surveys, and topographical surveys were conducted
for the following flood mitigation and stormwater drainage improvement facilities ;

- ! Proposed embankment and road—'cﬁm embankment : L=13.0'km
- Proposed concrete flood wall ¢ L=14.0 km
- Proposed Khal improvement ¢ L=7.5km

Each survey location is shown in Fig. 3.2.

Soil Investigation

* Greater Dhaka

Soil investigations were catried out for the existing embankment of Greatér Dhaka

‘West, the proposed east embankment and flood wall of Greater Dhaka East. The main

items of the work are as follows :

(1) Machine boring

- Existing west embankment : 4 sites
- Proposed east embankment : 4 sites

- Proposed pumping station : 3 sites

(2) Standard penetration test with spril-barrel sampling in order to obtain N-values
of all foundations and for soil classification, laboratory test and unconfined

compression test.

" (3) ' Thin walled tube sampling ( undisturbed core sampling for foundation sub-soil)

(4 Sampling for embankment material test.

Ea_ch location is shown in Fig. 3.3.
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3.2

Narayanganj

The soil investigation was carried out for the proposed embankment, flood wall and
pumping stations of Narayanganj DND and West. '

(1)

()

&)

@

Machine boring at six sites, in order to get subsoil conditions for proposed
facilities, '

Standard penetration test with split-barrel sampling in order to obtain N-values
of sub-soil and split-barrel sampling for soil classification, laboratory test and

unconfined compression test.

Thin-walled tube sampling ( undisturbed core sampling ) for foundation sub-

soil, and

Sampling for embankment material test.

The locations of soil investigation are shown in Figs. 3.4.

Environmental Survey

The survey is consisting of the followings :

(1)

@

Comprehensive ecological survey

A comprehensive ecological survey is carried out aiming at facilitating
comprehensive environmental assessment by the implementation of flood
control and drainage works and 'subsequ'e_nt urbanization on the ecological
elements of fauna and flora, and agricultural and aquacultural resources.

Water Quality Surﬁey

Water quality sarnpl'irig and analysis at fifteen (15) sites specified in the
proposed retarding areas of .the F/S area was carried out in flood season
(September to October, 1921) and will be done in dry season ( January to
February to February, 1991).



(3) | Supplementary Liiring Environmental Survey

The survey. consists of a_d&itional data collection of living environmental
parameters at water supply, seWcragefsanitation and solid waste management.
In addition determination of resettlement population due to embankment / Khal
construction/ improvement and the survey to determine necessity of navigational
provision be carried out. _ '

| Inst_aﬂation of Water Level Gauges

iAutoniatié walter Ie\}el gauges are 'installcd'_at Demra (BWDB St. 179) of the Lakhya
River and Kalagachia (BWDB St. 71) near the confluence of the Meghna River to the
Dhaleswari River, shown in Fig. 3.5. The gauges are designed to obtain data through
year. - ' '



LE T A b stesd M £
3 ERRRirat] s

T By

LY b {13
‘e AL 8 Hy

w24
NG s

Aunes Durpesed
“\—‘ N e

. N s A

e W

e 5 s trerjipan . . - A

3 z o, - B ] .

i --%i,,ff-‘-—‘/,- K 7 .
Sak

L S
=

{Longiludinal & Cross Section)

WM ; Easl Embankment (W=200m)

 © West Embankment {W=40~150m)
: Inner Embankmant (W=100m)

: Temporary Embankment {(W=40m})
: River (W=300m} o

SCALE WM : Khal (W=60m ; each2s0m) -
marnn : Khal (W=60m ; each500m})
FIG 1.1 LOCATION OF GROUND SURVEY (Topographic & Cross Section)
’ ' - : GREATER DHAKA _ (O : Pump Station (200m x:200M)

GREATER DHAKA PROTECTION PROJECT (STUDY IN DHAKA METROPOLITAN AREA) OF
BANGLADESH FLOOD ACTION PLAN NO,8A IN THE PEQPLE'S REPUBLIC OF BANGLADESH

I-6

NN



g

~Hiofinent Rrg o

B". [T )

GoHu:..h\l;
1 8,
sl

2, fo 1
N %%p‘l 1 [3ckelitt

L,
i

I k h':~ : E;J;- o )
// 1": 2 o N \‘
f’!‘“‘{-‘“-@ 7 urﬁupmﬁ ‘4

ndjur M

_: '-. ) X 1"‘; .-‘ d .' - - / 2
Y IS ey Yaaealnty
4 = i, =R " .. .‘l'-., ‘.“"-..

I SSSNS
S
S T
'y

(Longltudinél & Cross Saciion)

smim ;. Embankment (W=150m)
mmum : DND Embankment {(W=40mn)
Fo¥F; . Flood Wall

jvoom : River (W=300m)

e : Khal (W=60m ; each 250m)
ey ;. Khal (W=60m ; each 500m)

mf

Molvdpusr "5 -
Lo fh ik | RE
‘ n:

A LI
B 1 PR '
R I BN R
\\{“ pembunen © 4], PR
o "géfdmr!u'i Yotitye
v

@ sobiid

(Topographic & Cross Section) -

() : Pump Station (200m x 200m)

o

gfais GMV:R' I,

'FI6. 12 | LOCATION OF GROUND SURVEY : NARAYANGANJ

GREATER DHAKA PROTECTION PROJECT (STUDY IN DHAKA METROPOLITAN AREA) OF

" BANGLADESH FLOOD ACTION PLAN NO.8A IN THE PEOPLE'S REPUBLIC OF BANGLADESH

1-1 B/ [CRN



0 : Machine Boaring

A : Sampli'ng' for Embankment Matarial Test

SCALE
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1. INTRODUCTION

in response to the reguest of the Government of Uhe People’s Republic of
Bangladesh (hereinalfter referred to as “the Government of Bangiadesh”)
the Government of Japan decided to conduct the Study on Greater Dhaka Prolection
oroject for Dhaka Hetropolitan Area in the People’s Republic of Bangladesh of
Flood Action Plan No.8A (hereinafter referred to as “the Study”). in accordance
with the relevant laws and regulations in force in Japanm.

Acoordingly. the Japan fnlernalional Cooperation_ﬂgency'(hereinafter
referred to as "JICA"). the official agency responsible for the implementation
of Uhe technical cooperation programmes of the Government of Japan, wil
undertake the Study in close cooperalion wilh the authorities concerned of the
Governmenl of Bangladesh. '

The present documenl sets forth the Scope of Work with regard to the Study.

1. DBJECTIVES OF THE STUDY

The objectives of the Study are as follows;
1.to formulate a Hasler Plan on 8 comprehensive flood control and slprmwater

drainage for Dhaka Metropo!litan Area,

2 1o conduct a feasibility study on a [lood control and stormwaler drainage for
the priority area identified in the Haster Plan.

. STUDY AREA

The Study area wiil cover Ohaka He{rouolilan_area (approximately 850 knl').
consisting of Greater Ohaka area {apporximately 260kaf ), Tongi. Savar,

Keraniyonj and Narayanganj.

>
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{V. OUILINE OF THE Siuoy

1.Study framesork - _
The Study Comprises of the following three {3) phases
Phase 1: Preliminary Review
Phase 2: Masler Plan Study on a comprehensive {lood conltrol and stormwaler
drainage in Lhe Dhaka Hetropolitan area
Phase 3: Feasibility sludy for priority area identified in Lhe Haster Plan

2. Study flems
2-1 Phase 1: Preliminary Review

2-i-1 Collection, collation and updating of available data and informalions
§§r as described below: '
. topographic map. éerial'photograph and retated drawings,

=¥}

b. soil, geological and geographical data.

¢. population, Jand use and regional developmenl pians,
J. existing road network,

e hydrologitai and hydravlic conditions,

f. existing flood control and stormwaler drainage iacilities,
¢. pasl floods and flood damages,

h. refated iastitutions, and

i. other related data and information.

2-1-2 Review of the relevanl previous studies, reports and plans including
.0Nngoing grojects

2-1-3 . Carrying out of the following field Surveys and investigalions:
a. field reconnaissance, :
b. suppiemenial topographic survey for preparation of accurale base map.

[l

fongitudinal and cross sectional survey for drainage channels and rivers.

[~

. supplemental geo-technical survey for proposed major [lood control and
- draindge :facilities.

[4-]

(lood and flood damage survey, and

—

. water quality test,



L

2-1-4 Review Qf existing urban development pians and projections of

d.

[#R

population distribution and land use pattern/distribution, in order
to assess the iuture [lood control and stormwaler drainage

reguiremant.

Phase 2: A Haster Plan Study on a combrehensive flood controlland
stormwater drainage in the Dhaka Hetropolitan area
or this purpose, the foliowing studies and analysis shall be
conducted:
assessment of the present conditions for the existing flood contrel and
stormwaler draiange works,
target year, design rainfall and flood waler level,
hydravlic simulation with mathematical medelling using Hlke i1 of the
Surface Water Hodelling Centre for the 850 kn? area with a view o
formelate and optimise planning and design aspects at ULhe Haster Plan
and itspriority projects comsidering various options for fiood control
and drainage, |
alternative studies for external fiood protection and interpal drainage
improvement plans, and recommendation of oplimum plan in consideration
to capital cost, operation/maintenance, environmental and financial
aspects, and
preparation of phased implementation programme and identification of

priorily projects,

Phase 3: A feasibilily study for the priority projects identified in'the
Master Plan Study
A feasibility study for the identified priorily. projects shal
incorporate, lhe following aspecls;
Lhe necessary supplementary data collection, field surveys and analysis
alternalive project concepls and selection of the oplimum ones
considering lechnical, economic and’ npéralsonal aspecls,
preliminary designs of the proposed facilities, with due attentlcn to
appropriale technology and laking into account prevaallng conditions in
Bangladesh. : _ L
Lime schedules for subsequent delailed design, tundering and
construction, with estimated dates for putling the proposed facilities

inlo service,

AT,
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V.

e. approximate land acguisition plans, _

f. cost estimates for construction, operation and mainlenance of the
proposed projecis

g. economic and iinancial evaluation of Lhe proposed projects, including
their social and environmental impacts

h. proposais for institutional arrangements for operé[ion and maintenance,

SCHEDULE OF THE STUDY

The Study will be performed in accordance wilh the lentative study

schedyle shown in the appendix.

vi.

REPORTS

JIcA will pfepare and submit -the following reporis in English to the

Governmenl of Bangiadesh.

G

inteption:Repdrt.(SO copies)

This report is lo be subgitied at the commencement of the first field
survey in Bangladesh and to describe the overall approach and implementation
programme of Uhe Study

Pretiminary Review Report (50 copies)
“This reportl is lo be submitted at the end of the Preliminary Review. phase.
it shall present a compilation and analysis of all collected relevant data
on the basis of which a precise description of the required Haster Plan
Study and of the related details of study programme
It will include a proposal for the development of the projecl area that
will form lﬁe basis for the desired master plan. the Goveramenl of
Bangladesh will offer his decision on this proposal within 1 monlh after
submission of the Report; agreed development plan will be the basis of the
Haster Plan to be orepared.

inlétim‘Reuqu (50 .copies).
CThis report is to be subszilted four (4) months alter the coamencement of
the Haster Plan Study. _

[f shatl present all findings in field survey, preliminary resuits of
analysis énd confirmation of basic idea, criteria and standard for

'rormulalibn of the Haslter Plan.

vy
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4 praft Haster Plan Report (50 copies)
This report is to be submitled seven {7} months after the cemmencement of
the Hasler plan Study. _
It shall review all options assessed and prepose the ureterred Haster Plan

ior flood control and dralnage for the Dhaka Hetropolitan Area.
The report shall make firm recommendalion for the prierity DFDJ&C[(S) to

Le laken up for the subsequent {feasibilily study. Final proposals for
detailed terms of reference for the feasibility study will be submitted

separately.
The Government of Bangladesh will of fer his decision and give its comments:

on this report within one {1) monlh after submission of the Report.

5 Haster Plan Report (100 copies)
Ihis report is lo be submttted within two (2) wmonths after receipt of the
comments from the Government of Banuladesh on the Draft Haster Plan Report.

6. Dbraft Final Reporl {50 coples)
This report s to be suhmllled six (6) months after the commencement of

the Feasibility Study.
[t will confirm viabilily of priorily projects.
The Government of Bangladesh shall provide JICA with ils commenls within

one (1) month after the receipl of the Draft Final Report

7. Tinal Report (100 copies)
This report is lo be submitied within one {1) month after receipt of the

comments from Uhe Governmenl of Bangladesh on the Urafl Fipal Reporl.

Vi. UHDERTAKINGS OF THE GOVERHHERT OF BANGLADESH

1. To facilitate smooth conducl of the Study, the'Governmenl of Bangladesh

shall take necessary measures;

(1)} to securc Lhe safely of the Japanese Study Team for {he Study

(hereinafter referred Lo as “lhe Team™) ,

K-6



(2i to permit the members of the Teaw to enter, leave and siay in Bangladesh
for the duration of their assignment therein, and exempt them from alien
registralion requiremenls and consular fees,

{3) to exempt the members of the Team from taxes, duties and other charges
on equipment. machinery and other materials brought into and out of
pangladesh for the implementation of the Study,

(4) to exempt the members of the Team from income tax and other charges.of
any kihd'imuosed on or in connection with any emoluments or allowances
paid to the members of the Team for Uieir services in connection with
the impiemeniation of the Study,

(5) to provide necessary facilities to the Team for the remittance as well
as the ulilization of the funds introduced into Bangladesh from Japan
in connection with the iaplementation of the Study,

(G) lo secure permission. for enlry into urivalé properties or restricted
areas for the conducl of the Study,

(7) to provide and to secure permission for the Team (o take all data and
documenls (including photographs and maps) related to the Study to Japan,

{8} 1o provide medical services as néeded, [ts expenses will be chargeable
on members of the Team, '

2. The Government of Bangladesh shall bear claims, if any arises against the
members of the Team resulting from. occuring in Lhe course of, or otherwise
connecled with the discharge of their dulies in the implementation of the
Study, excepl when such claims arise (rom gross negtigence or willful
mi;cdnducl on the part of the members of the fean.

3. flood Plan Coordination Organization {hereinafter referred to as "FPCO”),
Hinfs[ry.ol'lrrigaiion. Haier Development ard flood Centrol, shail be the
execuiing agency of the Study and also as coordinaling body in refation with
other governmental and non-governmental organizations concerned for the

ISmooth implementation of Uhe Study. FPCO will review and monilor the Study.

NT.



4. [PCO shall. at ils own expense, provide the Team with the followings,
in cooperalion wilh other relevant organizalions concerned :

(1) couterpart personnel necessary for the Study,

(2) credentials or identification cards.

VE._UNDERTAKIHGS OF JICA

For the implementation of the Study, JICA shall take the followiﬁg

measures:
1. to dispatch, at its own expense, the Team U0 Bangladesh,

2. to perforn technotogy transfer to . lhe Bangladesh counterpart personnel
in the course of the Study.

1X. CORSULTATIOH

JicA and £PCO shall consult each other in respect of any matter that may'
arise [rom or in connection with the Study.

X. VALIDITY OF THIS SCOPE Of HORK

This Scope of Hork comes into effect as of the date when a formal réqua§t
with Technical Assistance Project Proposal would be made through the diplomatic

channei.

v
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A Preliminary Survey Team (the Team] of Japan Internalional Cooperalion
Ayency (JICA). headed by Mr.Tadahiko. Rakao visjted Bangladesh from June 1y to
June 27, 1990 to discuss the Scobe of Hork for the study on Grealeér Dhaka
Protection Projecl for bhaka Hetropolilan Arca in the People’s Republic of
Bangladesh ol Flood Action Plan Ro.8A (the Study).

The lean carricd out field surveys of Lhe study arca amd held serics of
discussions with nff|c1n!s of Flood Plan Coordination Oiganiznlton (FPCH} and
the authorities concerned of the Goveinmenl of Bangladesh (GOB). A lisl of Lhose
who altended Che meetings is shown in Lhe attached sheet. _

A Cinal meeting was held on June 21, 1990 at the Conlerence Room of Frco,

Cin Dhaka. Ne ACH.H. Nurul llug, Ch|ef Engineer of FPCO, presided over Lhe
neeting on behalr of FPCO Hain issues discussed o Lhe Scope of Work are as
(ol lows:

1. 1L was confirmed that the Terms of Referrence (T/R} for the Study was
“appreved by the Technical Committee for EAP and GOB will request technical
cuuuerallon nh e above Study to the Government of Japan Lhrough diplomatic
channel, as soon ‘as the lechnical Assistance Project Proposal (TAPP) lie
approved. for the formality.

2. GOB underslood that the responsibility of consultants as specified in
Section 9 of I/R was primarily to JICA, therefore, provisions under section 9
were hot aupi:cable to Ue S(udy to be carried oul under the Technical
Cooperation Scheme of JICA,

3. In reference o 0., 00.. andlV. in S/M, it was confirmed that further
delails and clarification should be rc{clted Lo relevanl section in Lhe saiy

[/R as guideline of the Study.

4. In reference Lo V. SCHIDULE OF THE SIUDY in $/W, although it was ayrecd
Cthat part of work is done in Japan in accordance with normal procedure under
JICA, GOB rcauested (he Team o consider further thal work be done in

Banyladesh as much as possible, for keeping conlinuous consultalion and
cordination wilh FPCO. Pancl of Experls and olher FAP aclivilies.

4w
w7
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5. in reference to VI. of REPORT in $/W, il was confirmed Lhal nrbgrcss
report will be prepared and submitted quaterly to GOB.

6. In reference Lo VI. of URDERTAKIHG OF Tt GOVERRNENT OF BANGLADESH in S/,
the following poinls were raised and confirmed:
1) Implementation arrangement for the study-should be the same as for the
Dhaka Integrated Flood Protection Project of FAP Ho.8B, othersise agreed
in §/W

2) GOB agreed lo assign Bangladesh-counterpart personnel as -project director

(full time), cngineers [rom BHDB, DHC, RUD, DWASA, RAJUK, DOE, SOB and
other organizations concerned, for the smooth execution of the Study.

7. In referrence Lo VE. of UNDERFAKING OF JICA in S/H, GOB requested the Jeam:
1) to respect the policy of GOB to utilize avaiiability of local consultant

as much as uaséible for Lhe Study. .
2) Lo provide survey cyuipment and vehicles for the Study and donale them
with custioms and olher duties borne by FPCO, after the completion of the

Sluily.
3} to accepl Bangladesh counterpart personnet for technical (raining in

Japan.
4} lo secure intimale communication among Uhe -Study team and organizations

concerned. o _
5) lo provide gl fice with equipment borne by JICA, due ;o the budgelary

constraint of FPCO.

8. for the .shooth and effective implementation of. the Study, it was agreed;
1) GOB should provide all data and information required in the initial

stage of the Sludy. _
2) G0B should make decision and give iU's commenls on provisional.
preliminary Review Report and Draft Haster Plan Reporl on schedule

in accordance wilh Ue work scheduie,

K-12
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Additional Chief Engineer, DMC
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Minutes of the Meeting for Greater Dhaka Protection Project
{Study in Dhaka Metropolitan Area) of Bangladesh Flood Action
Plan No. 8A. between JICA and FPCO on 25th October, 1990.

An Advisory Committe of Japan International Cooperation Agency
headed by Dr. Hirovoshi Shiigai and the members of the Study Team
on Greater Dhaka Protection Project : FAP 8A discussed with the
officials of Flood Plan. Coordination Organization, (FPCO) BWDB,
DMC, RAJUK, DOE, DWASA, LGEB on the draft Inception Report of the
study from 23rd Oct. 90 to 25th Oct. 90 in Dhaka, Bangladesh. A
list of the personnel attended the discussions are shown in
annexure I. During discussions, the following points were raised
and confirmed. '

1) Agreed comments on the draft Inception report for
incorporating chandes at places are shown in Annexure II. The
revised Inception Report will be prepared by JICA Study Team
before 31st Oct. 1990 in the light of the discussion.

2) FPCO requested JICA to modify the tentative study schedule
{shown in Fig. 3) to accommodate the important activities to
be performed in Bangladesh in the spirit of sl. 4 of the
minutes of the meeting on 21st June between FPCO & JICA.JICA
agreed to consider the issue.

3) FPCO agreed to provide GOB personnel as per TAPP at the
7 shortest possible time.

4) FPCO recalled the article 7 (1) of the minutes of meeting of
21st June'90 between FPCO and JICA and requested JICA study
team to engage local Consultant. JICA agreed to engage local
consultants and the consolidated assignment schedule will be

- submitted to FPCO at the earliest.

5) FPCO requested JICA to initiate the process of procurement of
vehicles and equipment (as per list shown in TOR) under
temporary importation policy through Project Pass Book (as per
clause 7/2 of Zist June, 1990 minutes of the study) and keep
FPCO informed. At the end of the Study JICA will donate the
vehicles and equipments and GOB will make necessary
arrangement of payment of Custom duty and Sales-Tax. JICA will
inform on the procurement of vehicles and equipment after
discussion with JICA headquater.

6) FPCO & JICA jointly reconfirmed to abide by the clauses of
Scope -of Works and Minutes of Meeting signed on 21st June,
1990 of the study.

FPCO _ JICA

L
. /0.7



APPENDIX ~ I

MEMBERS ATTENDED IN THE MEETING:

GOB TEAM

Name Designation

1. M. N. Huda

2. Prof. Ainun Nishat

3. K. B. M. Shafiuddin

4. Abdul: Quader Choudhury
5. Md. Mehedi Ali Khan

6. Emaduddin Ahmad

7. Emdadul Islam

8. A.K.M. Halimur Rahman
9. Md. Moksed Alam

10. Abu Taleb Khandaker
JICA TEAM

1. pr. Hiroyoshi Shiigai

2. Ttsu Adachi

3. Atsushi Suzuki

4. Takeshi Naruse

5. Hajime Tanaké

6. Toshiaki Tokumasu
7. Isac Misono

8. fakashi Furukawa
7. J. R. Jones

'

.

Chairman _
Local Specialist
Panel

Member PoE

SE

SE

SE

EE

bD

Chairman _
Advisory Committee

Hember
Member
Deputy Rep.

Team Leader

Deputy Team Leader
Member
Member

Member
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Organization

FPCO

FPCO
FPCO
DWASA
DMC
FPCO
RAJUK
BWDB
LGEB

DOE

JICA

JICA
JICA
JICA Dhaka

JICA Study
team

o
-do=
do-

~do-
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Page 1

Page 2

Page 2

Pape 2

Page 3

Page 7
$1.(1)

ANNEXURE I1

Comments on the Draft Inception Report of Greater

Dhaka Protection Project, FAP-8A.
2nd line from bottom
Insert "in general" after "area"
3rd para, 2nd line
May be rephrased as "several plans were prepared until

1987"

1ast para 4th 1line.
Add after 'disaster'

Government of Bangladesh established a "Committee for

. Flood Control and Drdinage of Greater Dhaka' and approved

a major flood protection scheme in March 1989. Pending
assistance from donors and in view of the urgent need for
flood protection, .the Government has undertaken some
flood protection works in the western part of the
metropolis (some 155 sq. km) involving construction of
embankment /flood wall, regulators road.ralslng'etc from
internal resources.

last para 4th 1line after ‘'studies” add "of the
International agencies"

5th line from top
add after 'January 1990°

The ADR financed "Dhaka City Integrated Flood Protection
Project™ (FAP- 8B) includes 260 sgkm area covering current
DMA area .and .the area in its immediate wvicinity
undergoing fast urbanization. It involves in the
preparation of a feasibility for priority investments not
covered under ongoing flood protection program comprising
embankment roads, pumplngstatlon/slu1ces and improvement
of drainage, slum areas, solid waste management and

sanitation. ADB study will take into account the

recommendations and conclusions of JICA master planning

for flood control and drainage as well as pilot

investment projects. -

It is. thus necessary that JICA assisted study will
maintain close contact with ADB study and vice versa and
the two teams will keep access for each other in their
findings through FPCO.

2.2 1st line _
add 'available' after 'All'

'Aerial, photographs in 1:50,000'

_;;%k/ ¢LL;7



Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

8

10

11

11

13

13

20

20
24

25

26
34

36

bottom
Add sl (10) Any other relevant studies
Add above the last three lines

long term effect of the flood damage both
guantifiable and unquantifiable :

(3) preparation of Topo Maps, 8th - line delete the

. remaining after '"carried out"

4th para delete

(5) Survey for Environmental Aspects EIA based on mainly
secondary data
Add after environmental aspects "including slums"

(1) Target year
target vear will be 2020

4th & 3rd line from bottom rephrase as
"peak level of 1988 or storm with 100 year return perlod
or any other appropriate return period.

S51.(3) delete 'living' and insert 'impact' after
'Environmental’ '

End o©of Economic evaluation Para
Add "The study team will also consider the proposed
special Economic Evaluation guide lines if ‘available.™

concerned agency may be replaced by '"GOB Study Team' w1th
note on the compesitions.

last para 2nd line delete 'together’

3rd and 4th line _

delete and replace by "The GOB counterpart team will
supervise, review, monitor and coordinate the study while
the JICA expatriate and local consultants will implement
the study as per agreed documents of scope of work and
TOR. The schedule of GOB input is shown in Fig.5.

Final prlntlng of Feasibility Report will be done in
May'92 in Japan.

List of data to be collected (Add as may be available)

S1.(8) |
Add after "(0&M)" "flood protection and” delete "of"

:9(//” PPN
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Hinutes of the Meeting
for
Greater Dhaka Protection Project
. {Study in Dhaka Metropolitan Area)
of Bangladesh Flood Action Plan No. 8A
between ~-JICA and FPCO on 20th December, 1990

The Advisory Committee cof Japan International Cooperation Agency
headed hy Dr. Hireyosghi’ &hiigai and the member= of the Study Team
on Greater Dhaka Protection Project: FAP 8A, discussed with the
cfficials of Elood Plan Coordination Organlzatlon(FPCO), BWDB, DMC,

FAJUIE, DOE, DWASA, LGEB and SOB on a Draft Copy of Preliminary
Review Report of the study from 19th Dec. 1990 to 20th Dec. 1990 in
Phaka, Bangladesh. A list of the perscnnel attended the discussion,
are shown in Annez I.

Praft copy of Preliminary Review Report was submitted by the JICA
Study Team to the meeting. Mr. H. TANAKA, the Team leader of JICA
study Team, <xplained the outline of the report and stressed the
importance on timely selection of master plan study area.

Afbtar discus=ziome and comments, the draft report was received by
FPCO, It was agreed by GOB counterpart team to furnish comments on
"the repcrt by 22,1290, :

JICA will submit'the final copy which will be made shortly with
zome changes incorporating the comments.

7pr0 will send comments con this repeort to JICA collecting opinions
.of varicus Ministries and Agencies of GOB by the end of January,
1921, '

This wminutes of meeting has been signed on 20th December,1990

CXoml | et

20,12 -Ho
AM.M. HURUL:HbQ S Dr HIROYOSHI SHIIGAI
“hief Engineer Chairman
Flond Plan Advisory Committee

roordinatien Organis 3klon Japan International
. Cooperation Agency



MEMBERS ATTENDED IN THE MEETING

GOB TEAM
Name
1. M.N.Huda
2. Prof. M.A.Hannan.
3. Prof. Ainun Nishat
4. Mr. A.M.M.Nurul Hug
5. Mr. K.B.M.Shafiuddin
6. Mr. Farhad‘Hussain.
7. Mr. Emaduddin Ahmad
8. Mr. Emdadul Tslam
9. Mr. A.K.M.Halimur Rahman.
10. Md. Barun
-11.,Mr. Abu Taleb Khandaker
JICA TEAM : |
1. Dr. Hiroyoshi Shiigai
2. Mr. Hidetomi Ol
3. Hiroshi Enomoto
4. Mr. Hitoshi Baba
5. Takeshi Naruse
6., Mr. Hajime Tanaka
7. Toshiaki Tokumasu
8. TIsao Misono
9.

J.R.Jones &

L2

-
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APPENDIX -

1

Designation . Organization.

Chairman, FPCO

Local Specialist

Panel.

Member, PoE FPCO

Member POE FPCO

Chief Engineer. FPCO

S.E. FPCO

Executive EBngineer. RHD

Executive Ehgineer  FPCO

Executive Engiheer - RAJUK

Executive Enginéef. BWDB.

Executive Enéineer. BWDB

Dy. Director. DOE

Chairman JiCA

Advispry Committee

Panei of Expeft.

Coordinator JITA.

Embassy of Japan. :

Deputy Rep. JICA Dhaka.

Team Leader JICA Study Team

Deputy Team Leader -dohl

Member ~do-

Member .udo_
20.12,iff9
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Minutes of the meeting for Greater Dhaka Protection
Project of Bangladesh Flood Action Plan No.8A between
JICA and FPCO on 21lst March, 1991.

The Advisory Team of Japan International Co-operation Agency
headed by Mr.HIDETOMI OI and the members of the Study Team on
Greater Dhaka Protectlon PrOJect FAP-8A, discussed with the officia
of Flood Plan Co-ordination Organisation (FPCO) PoE(L&E) , BNbB RAJUK,
uDD, DoE,RHD, HSD and consultants of FAP-8B on the Interim Report
(summary and main report) of the study on 20th March and 2lst Maéch,
1991 in_Dhaka;'Bangladesh. A list of personnel attended the

discussion meeting are shown in Annex-1.

Interim Report was presented by Mr.Naohito.MURATA, the Team

‘Leader of JICA Study Team. He explained the main part of the report

and pbinted out the basic idea, standard and criteria for formula-

tion of the Master Plan of the study area.

Durlng dlSCUSSlODS various p01nta were raised on Interim
report from representatlves of varlous organlsatlons PoE(L&E) and
consultants of FAP~BB. Finally it was &dgreed that comments from
differént Ministries & Agencies will be collected very soon,JICA
Stuay Team will submit'thé final copy within a short time dincorpor-

ting the comments received from GOB 51de.

GOB side pointed out .that sonme of. the members  of. the JICA Stuc
Team should work in Bangladesh during April & May,9l JICA Advisory
Team informed that they will take up the matter with Head office in Tok:

This minutes of the meeting has been signed on. 21st March, 199

sy

( A.M.M-faral i?ﬁé'?‘q\' ( 'N. MURATA )

Chief Engineer Team Leader
Flood Plan Co-ordination JICA Study Team
Organisation. - Greater Dhaka Protection Project-

Witness ; (A.K.M. Hallmur Rahman) Witness : (HIDETOMI OI )
Superintending Engineer, Member
Flood Plan Co- ordination JICA Advisory Tean.
Organlsatlon '

K-21



MEMBERS ATTENDED IN THE MEETING

Name

1. M.N,.Huda

A.M.M.Nurul Hug

A.K.M.Halimur Rahman

Md.Abdury Rahman

2

3

4

5. Md.forhad Hussain
6. Md.Emdadul Islam
-

Joynul Abedin Khan

M.aAnwarul Islam
3, Alauddin Ahmed
10. J.Dempster

11. Van Ellen

12. Dr.Ainun Nishat
13. Dr.M.S;Zaman
14. Mr.BEmdad Ali
15. Nurul Absar

16. Md.Badiuzzaman

17. Dr.Asad Ali Shah
18. R.D.Berlin

19. Max Williams
20. Shaheedul Islam

JICA TEAM

HIDETOMI . OI
HTROSHI ENOMOTO
TAKESHI NARUSE
N.MURATA

.

T.Tokumasu
I.MISONO
N.Ishibashi

I3

.

W o~ Oy U s W N

Dr.S.Jayamohan

Designation

Chairman,lLocal
Specialist Panel

Chief Engineer
Superintending Engineer
Superintending Engineer
Executive Engineer
Executive Engineer

Executive Engineer

Deputy Director

Deputy Director

Chairman,Panel of
Experts{expatriate)

Panel of Experts(E}
Panel of Experts{(L)

institutionad Specialist

Local Consultant
Local Consultant

Morphological Engineer
Local Consultant

Sr.Urban Dev.Specialist
Team Leader, FAP-8B

Hydraulic Engineer,FAP-8B

Flood Control;Plahning
Engineexr FAP-8B.

Advisory Team
Coordinator

Deputy Representative
Team Leader

deputy Team Leader
Flood Prevention Engr.
Socio-Economist

EnvPronmental Engineer
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Minutes of the Heeting
L .. forx .
Greater Dhaka Protection Project
(Study in Dhaka Metropolitan Area)
0f Bangladesh Flood Action Plan No. 8A
Botween JICA and FPCO on 28th July, 1991.

’

The Advisory Committee of Japan International Cooperation Agency,
headed by DPr. Hiroyoshi Shiigai and the members of the study team
on Greater Dhaka Protection Project, FAP 8A, discussed with the
officials of - Flood Plan Co-ordination Organization (FPCO),
POE(L),BWDB, RAJUK, DCC, DOE, HSD,_RHD,'LGEB, WORLD BANK AND
Consultants of FAP-8B, Dhaka Integrated Flood Protection Project,
the copy of Draft Master Plan {(summary, main report and supporting
report) of the study on 28th July 1991 in FPCO office, Dhaka,
Bangladesh. A 1list of the personnel attended the discussion are
shown in Annex I. ' ' ' ' -

A draft copy of the draft Master Plan Report was submitted by the
JICA study team to the meeting. Mr. Hajime Tanaka, the team leader
of the JICA study team, explained the outline of the Master Plan
and priority areas for the Feasibility Study. buring the discussion
some observation were made by theé participants. The JICA study team
will submit the braft Master Plan, by the 1st week of August, 1991
after incorporating the comments made during the discussion.

FPCO will collect the additional comments of various ministries and

agencies of GOB and send them to JICA by the end of August, 1991.

puring the discussion GOB expressed its satisfaction to Draft

Master Plan in principle and the following points. were raised:

i.. The JICA study team have proposed the priority areas as
follows:

ist Priority Area:

- Greater Dhaka West
- Greater Dhaka East
- Narayanganj DND

- Narayanganj Hest.
2nd Priority Area:

- Tongi
- Keranigon]

3xd Priority Aiea;

- Narayangonj East
- Savar



The JICA study team recommended Greater Dhaka East and DND for the
F/8 areas, as the priority area of Dhaka West has been taken by ADB
financed consultants, FAP 8B. : :

GOB, however, requested the inclusion of Narayanganj West and
Kamrangir Char for the F/S areas inzstead of DND.

The JICA study team expressed their opinion that Kamrangir Char
belongs to the side of Greater Dhaka West area, and that
appropriate data on both Narayanganj West and. Kamrangir Char are
not fully available for feasibility study. The JICA study team
still recommends DND instead of Narayanganj West and Kamrangix Char
for the F/S area. However this will be finalised after August,
1991, : o

2. Although DOE reguested a full scale EIA in the F/8, the JICA
study team expressed its difficulties to prepare a full scale
EIA for the F/S, because it is beyond the scope of works
agreed upon between GOB and JICA, and alse not planned in the
Inception Report (FAP 8A). '

The JICA study team, however, expressed- that the F/S will
cover assessment of environmental impacts based on the
secondary data. ' o

3. The necessity of more detailed information supplied from FAP
8B to FAP 8A was confirmed. The Plan proposed by FAP 8B in its
Interim Report No.-I is confirmed in the'draft Master Planmn.

4, Importance of continuous presence of the JICA study team 1in
Dhaka was stressed by GOB side. o o

5. Possibility of more intensive use of local consultants was
also stressed by GOB sidse. ' : :

The minutes of the meeting was_signed'on 29th July, 1991.

L )
[ 2.7 Al | A i%“'/z;““““£;~
( A. M7 M. Nurul Hugq } ( Hajime TANAKA )
Chief Engineer, Team Leader,
Flood Plan Coordination JICA Study Team
Organization. Greater Dhaka Protection Project

Witness . i§%%;;25’= o
. ,/ﬁ;" /%’;’-
imur Rahman) D

( A. K. M. Ha r. Hiroyofhi SHIIGAI )

Superintending Engineer _ Chairman .
Flood Plan Coordination Advisory Committee
Organization _ - Japan International

Cooperation Agency.



. ANNEX - 1
MEMBERS ATTENDED IN THE MEETING

81, Name Designation Organisation
No.
1. M. N, Huda Chairman, Local FPCO
: Specialist Panel
2. A M. M Nurul Hug Chief Engineer FPCO
3. A. K. M. Halimur Rahman. Superintending Engineer FPCO
4, Md. Masud Ahmed Sub-Divisional Engineer FPCO
5. Md. Abdur Rahman Superintending Engineer BWDB
6. Md. Yusuf Harun Executive Engineer BWDB
7. Md. Mehdi Ali Khan Superintending Enginesr D.C.C
‘8. Emdadul Islam Executive Engineer RAJUK
9. Md. Forhad Hussain Executive Engineer RHD
10. M. Anwarul Islam Deputy Director DOE
11. Joynul Abedin Khan . Exzecutive Engineer HSD
12. Abdullah ' Sub-Divisional Engineer HSD
13. Ross Wallace Co-ordinator . World
Bank
14. Max Williams _ Acting Project Louis Berger
' ' Manager FAP-8B International Inc.
JICA TEAM
1. Dr. Hiroyoshi Shiigai Chairman, JICA,
' : Advisory Committee Tokeyo
2. Hotohauce Sekizawa Advisory Committee JICA,
; : Tokyo
3. Hiroshi Enomoto Co-ordinator JICA,
Tokyo
4. Hajime Tanaka : Team Leader JICA
- StudyTeam
5. Toshiaki. Tokamasu Deputy Team Leader JICA
N StudyTeam
6. N. Ishibashi Socio-Econemist 2 JICA
. StudyTeam
7. 1. Misonc Fiood Prevention _ JICA
: Engineer Study Team
‘8. J.R. Jones Urban Planner JICA
StudyTeam
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