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GLOSSARY OF TERMS

A process based on intervention to improve the well-being of a definad
group of people.

Relationship between outputs and objectives (in a project or program, for
example).

Ratio of outputs to inputs.

Distribution of costs and benefits to societal subgroups.

A qualitative statement of a development outcome to be achieved, often
within a set time frame. Example: reduce unemployment significantly
in city x by year y. See also objective.

An interventionist action designed to meet development objectives. An
initiative can be a policy, program, project, or action, and can be
implemented by public, private, parastatal, or NGOs agencies, or by
local communities or groups.

An area of contention or debate among informed parties.

Quantification of a goal making it operational in a planning context
Example: reduce unemployment in city x by the year y to z%.

An event or situation through which goals could be achieved. Opposite
of threat.

A statement of intent.
A set of interventions at numerous locations based on replication,
typically of a successful project, for example, a school curriculum

replicated in many schools.

An organized intervention to meet development objectives, with a
specific geographic location.

A set of interventions to achieve desired objective(s) in an efficient
manner.
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Strategic Planning

Strength

Sustainable

Development

Threat

Weakness

Related Terms

Age Cohort

Formal Sector

Informal Sector

(iv)

A process to create a strategy, characterized by:

. focus on selected issues,

. explicit consideration of resource availability,

. explicit consideration of major changes occurring in the external
environment, outside the immediate system of concern, and

. action-oriented, emphasis on results.

An existing condition conducive to goals achievement; often defined in
relation to comparable regions or entities elsewhere. Sometimes called
a “plus”™ or a “pro”. Opposite of weakness.

Development that meets the needs of the present generation without
compromising the ability of future generations to meet their own needs.

An event or situation (real or potential) which could inhibit or prevent
goals achievement. Opposite of opportuniry.

An existing condition detrimental to goals achievement, often defined in
relation to comparable regions or entities elsewhere. Sometimes called
a “minus™ or “con”. Opposite of strength.

All persons in an area or system falling within a given age range.
Usually five year cohorts are used, but other cohorts can be used for
specific planning purposes. Example: an elementary school age cohort
might be all persons aged 6 to 12.

Component of the economy characterized by:

. paid (wage) employment

. payment of taxes

. permanent structures to undertake business
. inclusion in official data

Component of the economy characterized by:

. non-wage employment (subsistence, famiiy labour sharing)
. not taxed, non-payment of taxes

. lack of permanent structures to undertake business

. not included in formal data
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NERP DOCUMENTS

The Northeast Regional Water Management Plan is comprised of various documents prepared by
the NERP study team including specialist studies, the outcome of a series of public seminars held
in the region, and prefeasibility studies of the various initiatives. A complete set of the Northeast
Regional Water Management Plan Documents consists of the following:

Northeast Regional Water Management Plan

Main Report
Appendix: Initial Environmental Evaluation

Specialist Studies

Participatory Development and the Role of
NGOs

Population Characteristics and the State of
Human Development

Fisheries Specialist Study

Wetland Resources Specialist Study

Agriculture in the Northeast Region

Ground Water Resources of the Northeast
Region

Nutrition Study in the Northeast Region

Public Participation Documentation

Proceedings of the Moulvibazar Seminar
Proceedings of the Sylhet Seminar
Proceedings of the Sunamganj Seminar
Proceedings of the Sherpur Seminar
Proceedings of the Kishorganj Seminar

Pre-feasibility Studies

Jadukata/Rakti River Improvement Project

Baulai River Improvement Project

Mrigi River Drainage Improvement Project

Kalni-KushiyaraRiver Improvement Project .

Fisheries Management Programme

Fisheries Engineering Measures

Northeast Region Environment
Management, Research, and Education
Project (NEMREP)

Habiganj-Khowai Area Development

Development of Rural Settlements

Pond Aquaculture

Manu River Improvement Project

Surface Water Resources of the Northeast
Region

Regional Water Resources Development
Status

River Sedimentation and Morphology

Study on Urbanization in the Northeast
Region

Local Initiatives and People’s Participation
in the Management of Water Resources

Water Transport Study

Proceedings of the Narsingdi Seminar
Proceedings of the Habiganj Seminar
Proceedings of the Netrokona Seminar
Proceedings of the Sylhet Fisheries Seminar

Applied Research for Improved Farming
Systems

Narayanganj-Narsingdi Project «

Narsingdi District Development Project

Upper Kangsha River Basin Development

Upper Surma-Kushiyara Project

Surma Right Bank Project

Surma-Kushiyara-Baulai Basin Project

Kushiyara-Bijna Inter-Basin Development
Project

Dharmapasha-Rui Beel Project

Updakhali River Project

Sarigoyain-Piyain Basin Development
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EXECUTIVE SUMMARY

The Northeast Regional Water Management Plan was prepared under the auspices of the Flood
Action Plan to assist the Government of Bangladesh in planning and guiding the development of
the project region with particular emphasis on water management. A strategic planning method
was used, in which the planning problem is defined in terms of internal and external
environments. The internal environment is the water system within the region while the external
environment consists of regional systems other than water, plus relevant national and international
systems. The strategic planning method also stresses action focused on key points of
intervention. Public consultation was an important element of plan development.

THE PRESENT

The Northeast Region has area of 24,200 km® which is '17.5% of the total area of Bangladesh
(Figure 1). Rice, pulses, and fish are the main food items for the 17.1 million people of the
region. The diet is dominated by rice, which is generally consumed at every meal, though with
increasing poverty and landlessness, wheat has replaced rice at one or more meals in many
households. Cereals account for more than 80% of energy intake, more than 70% of protein,
intake and more than 70% of fat intake.

The overall health situation is poor. Relevant indicators include the region’s Crude Death Rate
which is more than 11 per 1000 population and the Infant Mortality Rate (below one year of age)
which is 106 to 138 per 1000 live births. Nationally, government expenditures for social services
account for less than 20% of the development budget, of which one-quarter is for health and
family planning. Private health services and facilities in the region are at least as important as
those provided by government.

Literacy in the region is low. Most districts in the region report literacy rates of less than 20%
for all age cohorts. This reflects low school enrolment rates; lower for girls than for boys at all
levels (girls constitute 45% of the total number of students at primary levels, 36% at secondary
levels, and 26% at the higher secondary level). Government aims to achieve a gross enrolment
rate of 85% by 1995 and 95% by the year 2000.

The region’s economy is based mainly on agriculture and fisheries. Together they account for
70% of employment but their productivity is below the national average and they produce less
than 40% of the gross regional product. Agriculture (crops and livestock) contributes Tk 35,186
million annually to the gross regional product and fisheries contributes Tk 2400 million.

Agriculture production has been increasing by 1% annually during the past decade, but it has not
kept pace with regional population growth which was 1.9% during this period. Average farm
sizes have decreased, from 1.5 ha in 1977 to 0.6 ha at present.

Fish catch and biodiversity appear to be declining, mainly as a result of resource access and
tenure regimes which emphasize short-term returns at the expense of long-term sustainability, and
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containment of the aquatic environment by infrastructure designed to increase agriculture
production or to facilitate road transport.

Industry is predominantly small-scale, notably hand loom textiles and rice milling. There are,
however, large-scale industries in the Sylhet region associated with tea, sand and quarrying, oil
and gas, and textiles. There are two cement plants and a bleach Kraft pulp mill at Chhatak,
private sector fish processing and export plants at Ajmiriganj, Kuliachar, and Sunamganj, a
Bangladesh Fisheries Development Corporation (public sector) facility at Dabor, and a garment
industry in the area adjacent to Dhaka in which women dominate employment. Construction and
industry each account for about 6% of gross regional product.

The region experiences some of the most severe hydrological conditions in the country. Annual
rainfall ranges from 2200 mm along the western boundary to 5800 mm in its northeast corner and
as high as 12,000 mm in the headwaters of some catchments extending into India. The region
receives copious river water from catchments on the slopes of the Shillong Plateau across the
border in India to the north and the Tripura Hills in India to the southeast. Interventions in these
external catchments, which total 47,300 km® in area are beyond the control of Bangladesh
authorities. Run-off from these catchments discharge into a large central depression in the
region, the haor area or Central Basin, much of which remains flooded for more than six months
each year. In the wettest year (1993), peak flooding affected an estimated 20,000 km?.

Principal rivers of the region include the Surma and Kushiyara which drain the eastern side of
the region, the Kangsha which drains the western side, and the Kalni and Baulai which drain the
Central Basin. These rivers all discharge into the Meghna a short distance upstream of Bhairab
Bazar. The Old Brahmaputra River and its distributary channel, the Lakhya form the western
boundary of the region and discharge into the Meghna downstream of Bhairab Bazar. The
downstream reach of the Old Brahmaputra below the Lakhya offtake is virtually abandoned and
only carries flow during the flood season. The main source of flow into the Old Brahmaputra-
Lakhya is spill from Jamuna-Brahmaputra just upstream of Bahadurabad.

The physical setting and hydrology have produced a unique hydraulic regime, which creates a
variety of difficulties for inhabitants. Flash floods are generated in the steep, upland catchments
adjacent to the region in India. These flash floods spill onto low-lying floodplain lands in the
region, inundating crops, damaging infrastructure by erosion and channel shifting, and often
causing loss of life. Channel shifts and avulsions during flash floods often result in substantial
quantities of coarse sand being deposited on agricultural land or in drainage channels. The main
lowland rivers such as the Surma-Baulai, Kalni-Kushiyara and Kangsha are currently adjusting
their channel morphology in response to natural large-scale channel changes and the effects of
past engineering works; embankment construction, distributary channel closures, and loop cutting.
Many reaches on these rivers exhibit non-stationary trends in discharges and water levels. Past
morphologic developments have often caused low-lying distributary channels in the deeply
flooded Central Basin to be abandoned or obstructed, accompanied by gradual sediment infilling
and obstruction of drainage.

Water transport is essential to the region’s transport needs. Mechanized boats are more than
twice as fuel-efficient as trucks and yield high rates of return on capital at prevailing freight rates.
Thirteen of the 91 thana centres depend solely on waterway communication, and many of the
rural market places in the region have ‘grown up along waterways. The region’s navigation
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network is deteriorating due to sedimentation which has reduced the navigability of the
Baulai/Surma, Kalni/Kushiyara, and Kangsha Rivers.

Past water resources management efforts in the region include a total of 66 major surface water
projects constructed during the past two decades. Project types include full flood control, partial
flood control, drainage improvement, and major surface water irrigation. The potential net
benefitted area is an estimated 395,000 ha. A review of these projects reveals that most (80%)
have had some positive impact, though not always in the intended manner, and some (45%) have
had negative impacts including river confinement, loss of land to infrastructure, and destruction
of fisheries habitat.

There are strong forces driving change in the region: relatively rapid population growth, the end
of the potential to absorb significant numbers as rural landowning cultivators or as agricultural
labourers, urbanization which is just entering its strongest growth period, and industrialization
and economic restructuring away from land-based activities. Steadily improving communications
will continue to strengthen these forces.

Population growth relative to land availability is almost certain to force restructuring of the
region’s economy, and urbanization. To be effective in supporting development objectives in the
region, water management and planning will need to focus on areas of high economic value and
new income-generating activities, both agricultural and non-agricultural.

THE FUTURE

The Northeast Region in 2015 will contain approximately 26 4 million people, of which about
10.1 million will be farming families on plots larger than 0.2 ha. The remainder of the
population will be rural landless or urban, with the breakdown between these latter two categories
dependent on the health of the industrial and service sectors. It is expected that the rural landless
population will comprise about 7.3 million people and the urhan population about 9.0 million.

The amount of land in agricultural use will decline slightly because of increased use of land for
urbanization, and infrastructure. However, production per unit of agricultural land will increase
significantly. The proportion of the increase in population that can be absorbed into agriculture
will be partially determined by the development of market opportunities for agricultural outputs,
which will be heavily influenced by non-agriculture sector expansion. While population density
will increase through the Plan period, it is important to understand that population density per
se is not the issue; rather, it is how the land and other resources are used.

The overall economy of the region will become considerably more diversified. In particular, the
relative importance of agriculture in gross regional product terms will decline dramatically while
the secondary (industry) and service sectors will increase in relative importance. By 2015, it is
expected that the mainly urban-based non-agricultural sectors (services, construction. and
industry) will account for 80% of the region’s economy, as compared with 67% in 1991. Within
the non-agricultural sectors group, the service sector will be characterised by growth in
education, business and professional services, and possibly tourism and hospitality services.
Within manufacturing, growth is likely to occur in the heavy industries, mass production. and
resource-based subsectors; of these, the mass production sub-sector is likely to show the largest
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relative gains. It is expected that manufacturing will become somewhat more export oriented
over the course of the planning period.

The human resource base of the region is likely to change significantly during the planning
period. The most significant change will be in improved literacy and education. For example,
41% of adults are likely to be literate in 2015 compared with 29% in 1991. In relative terms,
girls and women are likely to make the biggest gains because of their relatively low current
literacy and education levels. The population of the region is also likely to be healthier and live
longer as a result of improved nutrition, smaller families, improved immunization programmes,
and improved health services.

One of the biggest changes in the region during the planning period will be that national and
international news and entertainment programs will become available, on a daily basis, to
virtually all of the region’s residents. This will contribute to social change, increased economic
efficiency, urbanization, and modernisation.

Water transportation is, and will likely continue to be, the most important transportation mode
in the region, particularly for agricultural and other bulky commodities. The major road
transportation corridors, from Dhaka to the Indian border via Sylhet, and from Dhaka to the
Indian border via Sherpur will be improved. The rail share of freight transport will continue to
decline but passenger rail transportation will continue to play a role within the Dhaka-Sylhet
corridor.

The region’s biophysical environment will undergo significant changes during the period 1991
to 2015. These changes will mainly result from changes in rainfall patterns and trends,
morphological changes in the major rivers, and developments in upstream catchments.

Future rainfall and rainfall variability cannot be predicted. Rainfall and flooding influence
regional morphology through their influence on the sediment supply. The most sensitive
subregions are the Meghalaya fans in the north and the Tripura piedmont areas in the south. The
main lowland rivers such as the Upper Kushiyara (upstream of the Manu), the Upper Surma
(upstream of Sylhet), and the Meghna, are less sensitive. If rainfall and rainfall variability stay
at present levels, then conditions such as those experienced in the late 1980s and 1990s would
prevail. If rainfall continues to increase, then existing structures throughout the region will be
overwhelmed with increasing frequency, though wetter winter seasons could also directly benefit
the boro crop, crop diversification, fisheries and wetlands. If rainfall decreases, then the flooding
situation would improve, structural failures would be less frequent, and the drier winter seasons
would adversely affect crop production and diversification, and fisheries and wetlands.

Aggradation of the lower Kalni-Kushiyara River, described previously, is expected to continue.
This will increase spills into the Baulai River, and eventually lead to a partial avulsion from the
Kalni River near Ajmiriganj towards the Baulai River. Pre-monsoon flood levels between Madna
and Sherpur will increase, affecting 5000 km® of the Central Basin, including 14 existing
submersible embankment projects. Sediment deposition in the channel and adjacent floodplain
will adversely affect fisheries and navigation. Similar changes, but of lesser magnitude, are also
expected on the Baulai.

India proposes to construct a dam at Tipaimukh and a barrage at Fulerthal on the Barak River.
This project, during operation, would moderate flows along the Kushiyara River and Upper
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Surma River, decreasing monsoon flood levels and substantially increasing dry season flows.
During reservoir filling, these effects could be even more pronounced. Ramifications for
biophysical and socioeconomic environments include changes in monsoon cropping, reduced
infrastructure and homestead flood damage, slower post-monsoon drainage, increased dry season
in-channel fisheries habitat and improved pre- and post-monsoon fish migration access. System
operation will be outside the control of Bangladesh authorities.

Unless preventative action is taken, the quality of the environment in the region is likely to
deteriorate as a result of a variety of pressures ranging from deforestation, encroachment on
natural wetlands, over-harvesting of wetland resources, degradation of the various wetland
habitats, and deteriorating water quality resulting in damage to public health, fisheries, and bio-
diversity.

A STRATEGY FOR CHANGE

The water resources management strategy proposed here resolves to manage water resources on
an environmentally sound basis that is compatible with sustainable management of water-linked
renewable resource systems such as soil, fisheries, and forests. It further resolves to identify
development initiatives contributing to food self-sufficiency, increased human well-being, and
improved protection for life and property, and to stimulate overall rural and urban employment
and economic prosperity.

The strategy is based on three key tenets: a mix of structural and non-structural measures is
required since there are limits to which nature can be controlled; a development-oriented stance
is sought since it promises higher benefits than a defensive stance; and, recognizing that most of
the people of the region are poor, the strategy should impact a large number of these people.

Forty-four initiatives were identified which enable the strategy. It is expected that over the
planning period, these initiatives can be refined or other and possibly more effective initiatives
may be identified to better comply with the principles underlying the strategic thrusts which
follow. Initiatives should be acted upon with caution. No amount of diligence in analysis and
planning can change the innate unpredictability of many biophysical and social processes.
Furthermore, financially efficient technical solutions may not exist to solve all identified
problems.

I. Protect Urban Centres and Infrastructure from Flood and Improve the Urban
Environment.
It is expected that most of the region’s economic output by 2015 will be produced in urban
centres and that these centres will contain about nine million people (34% of the region’s
population). This shift in economic and demographic structures within the region should be
facilitated by:
- Encouraging improved urban land use planning and siting of future development on
higher ground to reduce flood risks.
+  Promoting urban flood preparedness. Recommendations in this regard were prepared
through Flood Action Plan components 14 and 23.
+  Providing full flood protection or raise existing embankments where technically feasible
and where there are large numbers of people and significant economic output. This
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would be combined with erosion control and afforestation emphasizing multiple use of
embankments.

«  Using river diversions to re-route flood water away from urban centres.

. Implementing erosion protection for Bhairab Bazar as proposed by Flood Action Plan
component 9B.

. Developing waste water systems using appropriate technologies.

. Enforcing regulations pertaining to industrial pollution.

The expected benefits would include protected and drained land for secondary and tertiary sector
uses. This would include land for housing development required by the fast-growing urban
populace of the region, and protected bases from which to mount emergency response measures
in rural areas in case of natural disasters. It would also result in less disruption of key
communication, electrical and transportation services during flood periods, and so mitigate human
and economic losses.

The urban environment would become more attractive with better amenities such as domestic
water supply and improved security from natural hazards. This would result in healthier and
longer-living urban populations. It would further provide benefits to urban industries dependent
on clean water such as electronic, biotechnology, beverage, and food industries. It could lead
to an increase in the range of locally manufactured goods, and this in turn would lead to higher
export earnings.

Initiatives which enable this strategic thrust are Urban Potable Water, Urban Sanitation, Regional
Water Quality Characterization, Pollution Abatement at Smaller Industrial Facilities, Duckweed-
Based Wastewater Treatment, Habiganj-Khowai Area Development, Manu River Improvement
Project, and Bhairab Bazar Erosion Protection.

2. Intensive Agriculture for Urban Consumption.

Middle-class, mostly urban, markets are developing in Bangladesh for higher value agricultural
produce such as fruits, vegetables, poultry, and fish. High market prices for such produce
indicate they are in short supply. The potential exists for some rural households to significantly
increase their standard of living by catering to the demands of these markets.

Intensive agriculture for urban consumption will be promoted by providing flood protection and
drainage to seasonally flooded areas adjacent to large urban markets. This is of particular
relevance to the area around Dhaka since by 2015 it is expected to contain approximately 20 to
25 million people and an intensive agricultural belt extending from Dhaka to the north of
Narsingdi. This thrust will result in more productive high value agriculture and improve nutrition
in urban centres leading to more balanced diets.

The initiatives enabling this strategic thrust are Narayanganj-Narsingdi Project and Narsingdi
District Development.

3. Enhanced Production Systems on Seasonally Flooded Areas

Continued increases in rice production are desirable and likely. Improvements in monsoon season
rice production will facilitate shifts in dry season production on seasonally flooded land to more
intensive higher value agricultural crops. Increased agricultural productivity would further result
from more intensive use of irrigated land and increases in irrigated area. Both private and public
investment in agriculture is desirable and the primary focus should be on the eastern and western
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