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Executive Summary
It is estimated that there are 39 flood prone districts in India of which 15 are located in

Bihar (GoI, 2006). According to the Rashtriya Barh Ayog, 16.5% of the entire flood prone area
within the country is located in Bihar while 22.1 per cent of the total flood affected population
within the country resides in the flood plains of the state. It is also estimated that the flood
prone area of Bihar which was only 25 lakh hectares in 1954, the Second Irrigation
Commission of the Government of Bihar has reassessed the flood prone area within the state
at 68 lakh hectares in 1994 (Mishra, 1997). A Planning Commission special task force
(Planning Commission, 2008) concluded that almost 41% of the total cropped area in Bihar
was flood prone, and noted that there is not much scope for improvement in yield due to water
logging, poor drainage and water management, recommending urgent government
investment in measures like drainage and desilting of rivers.

Floods bring in their wake extensive damage of human lives and livelihoods. The 2008
Kosi floods in Bihar are estimated to have affected a population of 33.45 lakh people (GoB
2008). Various estimates put the financial implications of this damage as between Rs.500 crores
(GFDRR, 2010) to nearly Rs.2,000 crores (UNDP, 2008). Over 350,000 acres of paddy, 18,000
acres of maize and 240,000 acres of other crops were adversely affected, impacting close to
500,000 farmers. Approximately 10,000 milk animals, 3000 draught animals, and 2500 small
ruminants perished in the disaster . In addition to these sectors, major damages were caused to
the livelihoods, health, education, social, and environment sectors. 273,000 acres of arable
land has been rendered fallow due to sand-casting with long-term implications for agriculture
and livelihoods (GFDRR, 2010).

The traditional response to floods in Bihar have been to control them through
construction of embankments to contain rivers. However, despite the proliferation of
embankments, especially in the post-independence era, the flood-prone area has increased
manifold.

Related to floods is the problem of waterlogging. This occurs because of the rise of
underground water table close to the surface, and water collects in topographical depressions
due to insufficient drainage. As the Planning Commission's Mid-Term Appraisal of the 11
Five Year Plan (Planning Commission, 2010) states, the waterlogged area in the country,
estimated at 4.84 million hectares in 1972 rose to 11.6 million hectares or 8.3 percent of the
Net Sown Area in India by about 1994, with obvious consequences for agricultural
production and livelihoods of those depending on agriculture. Waterlogged lowlands,
traditionally known as chaurs in Bihar, are the saucer-shaped, topographically low- lying areas
where rainwater collects and accumulates due to inadequate drainage. Over time,
encroachment of the drainage channels or obstruction due to construction of roads, railway
lines and embankments have caused a near collapse of this drainage system, thus
compounding the problems created by floods. The traditional response mechanism of
growing water intensive crops such as sugarcane to bring down the groundwater table has been
given up because of the non-remunerative nature of such agriculture, especially in a situation
of low, uncertain and expensive power options for such irrigation.

th
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With the passage of the MGNREGA in 2005 by the Indian Parliament, an
unprecedented commitment has been made by the state to provide financial resources to
generate employment for rural families who demand such employment. Schedule I of the Act
lists flood control and protection as one of the top priorities for works to be undertaken under
MGNREGA. MGNREGA funds could thus potentially be leveraged to rehabilitate at the
very minimum, the drainage and chaur system of Bihar. Simultaneously such funds could be
leveraged for deepening and desilting of the main drainage channels where flooding occurs.
Such a strategy would mean a reorientation of flood-proofing strategy from an “one size fits
all” embankment-centric strategy to a more location-one where drainage systems are carefully
designed and undertaken as per local needs. This would require a complex and huge task of
social engineering across several panchayats which are mutually inter-connected, involving
Gram Panchayats, line departments and civil society organizations. While such a strategy
would generate employment in the construction phase, it would also raise the productivity of
agriculture and thereby create further opportunities for employment and livelihoods in rural
Bihar.

However, an examination of the MGNREGA performance in Bihar shows that this
potential is far from being realized. While expenditure and overall employment generation in
the state under MGNREGA has risen from between 2007 and 2011, the composition of this
expenditure reveals that flood control or management remains very low. While rural
connectivity has captured more than 50 percent of the expenditure on MGNREGA in the
state, flood control in comparison has remained a minuscule 2.53 percent. In flood prone
districts such as Khagaria and W. Champaran, the share of MGNREGA expenditure on flood
control has remained 1.2 percent and 0.8 percent respectively. A reorientation of such
expenditures towards flood control in such districts could represent a win-win situation for
the state.

In addition, strategies to cope with floods in order to minimize the quality of life
related impacts are also indicated. These would include investments in sanitation and safe
drinking water at the very least.

The understanding that MGNREGA can and must be leveraged for flood
management in Bihar is the foundation of this report. The report outlines the possibilities of
such a strategy worked by a collaborative civil society effort between Megh Pyne Abhiyan
(MPA) and Samaj Pragati Sahayog (SPS) in flood prone panchayats of Khagaria and W.
Champaran districts of Bihar. Based on intensive surveys and interactions with village
communities spread over two years, the study has come up with an action plan which suggests
that an outlay of Rs.4 crores in the selected panchayats could generate more than 2 lakh
person-days of employment and effectively help in controlling floods across nearly 9,000
hectares.

Through extending such measure across all flood prone districts of the state, it would
be possible to effectively protect about 1.5 crore people of the state from the ravages of floods.
As demonstrated in this report, the benefit in an outlay of Rs.4 crores in the selected
panchayats could effectively help in controlling floods across nearly 9,000 hectares. Average
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cost per hectare across the two districts comes to about Rs.5,582 per hectare (Rs.4,253 in
Khagaria and Rs. 13,454 in W. Champaran), mainly for drainage and channel deepening
works. this would mean that
there is a possibility of leveraging around Rs.3,795 crores of MGNREGA funds for drainage-
based flood control measures over two years, which would afford flood protection for the
entire 68 lakh hectares across the state. However, in reality, given work demand and the needs
for other types of work, we would expect that the outlay on flood protection per annum
would be less than the above. If it is planned to spread this amount over 5 years, about Rs.760
crores of MGNREGA funds would need to be spent to extend flood protection and drainage
works across the flood prone areas of the state. In contrast, the expenditure on flood control
under MGNREGA in Bihar in the year 2010-11 was only around Rs.140 crores (or about 18%
of that required).

Apart from flood proofing, the biggest beneficiary of such a strategy would be
agricultural production. Sowing of the rabi crop is delayed by about 2 to 3 months due to
waterlogging, which afffects agricultural production adversely. On the basis of our surveys in
Khagaria, we also estimate that about 10 percent of agricultural land remains uncultivated
because of waterlogging which can be reclaimed for agriculture. If we assume wheat to be the
main rabi crop, we expect that at current prices, the total productivity gains per hectare could
be around Rs.14,118.

As per data available with the Department of Disaster Management of the
Government of Bihar, between 1979 and 2009, on average 75 percent of the land affected by
floods has been agricultural land. Thus, we can assume that about 51 lakh hectares of the total
flood prone area of the state is agricultural land. Of this, about 38.25 lakh hectares or 75% can
be assumed to be irrigated. Extrapolating the yield gain over this area, we get an increase of
Rs.5,400 crores in the value of agricultural output, with a corresponding impact on net
incomes and livelihoods across the flood prone districts. Additional gains of Rs.30,000 per
hectare could also feasibly accrue through kitchen gardens and vegetable cultivations after the
flood waters recede, as also from the employment generated in agriculture through a more
vibrant agricultural economy

In addition, strategies for coping with floods are important. In floods, drinking water
sources such as handpumps are submerged. People are forced to use dirty flood water for
drinking, defecation, immersing dead people and animals and so on. The first priority
therefore needs to be safe drinking water. Harvesting rain water through low-cost measures
from the roof tops is a possible option which has been successfully piloted by MPA, whose
campaign in this regard has demonstrated that such rainwater harvesting measures had a
positive impact on health. Similarly filters, to safeguard against iron contamination and

(useful toilets) and toilets with raised floor areas are safeguards
against flood waters. MPA has also successfully demonstrated the possibilities of specially
designed drinking water wells, which have an outer brick wall guarding the well. The inner
wall around the stored water has a higher level than the outer one to further safeguard against
rising flood waters.

Spread over the 68 lakh hectares of flood prone area in the state

matka
phaydemand shauchalayas
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It is recommended that a special flood areas programme is set up in the state to be rolled
out in mission mode. Such a programme would emphasise location-specific watershed based
approaches to create adequate drainage and reclaim waterlogged areas for agriculture. Adding
components for creation of livelihoods avenues to further build on top of the drainage
infrastructure created as also strategies for coping with floods, we would recommend that an
allocation of Rs.10,000 per hectare is made for such a flood areas programme. Resources could
be generated from MGNREGA (about 40 to 50 percent) and BRGF among others for this
purpose. Such a programme could also show the way forward for other parts of Bihar to adopt
a location-specific strategy based on employment-generation with positive consequences for
the agricultural economy of the state and would mean an effective leverage of funds available
under programmes such as the employment guarantee.
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1. The Context: Floods in Bihar
“Six feet of water is flowing in Darbhanga, Madhubani, Sitamarhi, Katihar and

Jhanjharpur towns with people living on rooftops. A hundred villages have been washed away
in Jhanjarpur, Katihar and other districts. People in a thousand villages are marooned. The
vast area from Champaran to Purnea gives the look of an ocean dotted by submerged villages.
Lakhs of people have been taking shelter on railway lines, national highways and
embankments. In Darbhanga, no place is to be found even to airdrop food packets.” ---
Jagannath Mishra to Rajiv Gandhi during the devastating floods of 1987. (CSE 1991)

THE furies of nature that the former Chief Minister of Bihar was describing to the
then Prime Minister would come to haunt the state again and again, most notably in 2004, and
then in 2008 when the mighty Kosi breached its banks forcing millions from their homes.

The 1987 floods, considered the worst in the century, engulfed 33 of the state's 39
districts, and the losses were estimated at Rs 1,200 crore (CSE 1991). The embankments
suffered 125 breaches and out of 3.4 mha of net cultivated area in north Bihar, floods
submerged 1.7 mha.

According to the Rashtriya Barh Ayog (National Commission on Floods, established
in 1976, report of 1980) 16.5% of the entire flood prone area within the country is located in
Bihar while 22.1 per cent of the total flood affected population within the country resides in
the flood plains of the state. This implies that the number of persons hit by flood per unit area
in Bihar is the highest as compared to the other flood prone states within the country. The
flood prone area of Bihar which was only 25 lakh hectares in 1954, the year of promulgation of
the First National Policy on floods, rose to 43.2 lakh hectares in 1971 and shot up to 64.51 lakh
hectares in 1982 (Mishra, 1997). The Second Irrigation Commission of the Government of
Bihar has reassessed the flood prone area within the state at 68 lakh hectares in 1994 (Mishra,
1997). A Planning Commission special task force (Planning Commission, 2008) concluded
that almost 41% of the total cropped area in Bihar was flood prone, and noted that there is not
much scope for improvement in yield due to water logging, poor drainage and water
management, recommending urgent government investment in measures like drainage and
desilting of rivers.

The State of Bihar with a geographical area of 94.2 thousand square km is divided by
river Ganges into two parts—north Bihar with an area of 53.3 thousand sq km, and the south
with an area of 40.9 thousand sq km. Based on soil characterization, rainfall, temperature and
terrain, the state is divided into three main agro-climatic zones. These are:

Zone I: North west alluvial plain
Zone II: North east alluvial plain and
Zone III: South Bihar alluvial plain
Each of these zones has its own potential and prospects. All these zones have the

following kinds of land:
• (natural saucer-shaped depressions in which river water collects),
• (deep depressions left in alluvial plains by a river shifting course),

Chaur
Maund

5



• (a vast stretch of backwaters south of the natural levee of the Ganges River)
• and (tracts of silt-enriched land made available for habitat/cultivation when

flood waters recede), which are submerged during the rainy season.
The plains of Bihar, adjoining Nepal, are drained by a number of rivers that have their

catchments in the steep and geologically nascent Himalayas. The Kosi, Gandak, Burhi
Gandak, Bagmati, Kamla Balan, Mahananda and Adhwara group of rivers originates in Nepal,
carry high discharge and very high sediment load and drops it down in the plains of Bihar.
About 65% of the catchment areas of these rivers fall in Nepal/Tibet with the rest in Bihar.

The plains of North Bihar are prone to flooding because they form an integral part of a
complex river system, which itself is a part of the Ganga river basin. The region is part of what
is called the Himalayan “foredeep”. Hydro-meteorology, river morphology, neotectonics and
afforestation of the sources areas are the main factors influencing flooding in the region.
Rivers such as the Kosi, Gandak, Budhi Gandak and Bagmati run in spate almost each year and
inundate large regions in North Bihar, causing misery to millions and resulting in loss of life,
damage to infrastructure and displacement of communities. The flood rehabilitation mainly
includes construction of robust houses and the process of setting up a sustainable and safe
drinking water system in the villages of Bihar.

In such flood-prone regions, groundwater is commonly the only source of perennial
domestic water, especially for meeting drinking water needs of scattered habitations that dot
the flat landscapes. Most discussions on groundwater are linked to problems of dryland areas,
almost ignoring its relevance in flood-prone regions such as the Gangetic plains of large parts
of Northern India. The problem of drinking water during floods leads to difficulties in
established sources in a habitation. In summer, problems of access are uncommon, but issues
pertaining to are surfacing in the region, with evidence suggesting a strong nexus between
groundwater quality and related health problems. Clearly, in such areas, the quantity of
groundwater is of secondary importance as compared to accessing water. This is proving to be
a particular challenge in initiatives undertaken as part of the flood mitigation and
rehabilitation exercise, especially after the deluges by the Kosi and other rivers in North Bihar.

Most villages in the region of North Bihar depend upon groundwater for their
domestic supply, including drinking water. The proliferation of the locally designed hand-
pump assembly that fits into a shallow or deep 'augured' hole has meant easy access to water
in a village. There are chapakals for groups of households, or even more than one for a single
household. The dug well, which used to be the traditional water access mechanism, has gone
out of use. At the same time, dug wells remain unused but in place, in many villages. What
then is the status of groundwater under this scenario? It is a well known fact that groundwater
conditions tend to vary greatly, both spatially and over time, in any area. As a result, a good
understanding of local conditions becomes necessary to plan and manage groundwater in a
village. Data that feed into such planning are seldom available and groundwater management
remains largely constrained as the information domain in large parts of India, especially in
regions such as North Bihar, remains a blank.

Tal
Diara
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1.1. The Physical Setting of North Bihar Plains
The physical setting of the North Bihar plains is defined by clear cut boundaries - the northern
linear boundary of the Himalayan Siwalik foothills and the southern boundary of the
meandering Ganga. The North Bihar Plains cover an area of about 52500 km. These plains are
mainly characterised by what is currently called a “megafan”, or in more common terms, an
'inland delta'. The overall slope regime for the region changes from SE in the west to South in
the east. The (ox-bow lakes) and (abandoned river channels or palaeo-channels) are important
local-level features that influence water behaviour in the region. The North Ganga plains have
been further sub-divided into a number of units based on fluvial geomorphology. Of this
division, the particular areas of this study are located within the Gandak-Kosi-Mahananda
interfluves, regions subjected to frequent shifting of river channels and floods.

The plains of north Bihar have recorded the highest number of floods during the last
30 years, with the years 1978, 1987, 1998, 2004 and 2008 standing out in terms of the enormity
of the situation. The inundation of 2004 demonstrated the severity of the problem when the
floods of Bagmati, Kamla and Adhwara groups of rivers affected around 23,490 Sq Km even
when Ganga, the master drain, was flowing low.

The catchment of all these rivers receives more than 80 per cent of their annual
precipitation from June to September. Consequently the bulk of their annual run-off and high
sediment load (as high as 80 percent) is from June to October. All these rivers cause an
excessive sediment load. With the exception of Burhi Gandhak, they have a steep course in
their upper Himalayan reaches but face very abrupt flattening of the gradient on reaching
north Bihar plains. This considerably retards their sediment carrying capacity and results in
excessive siltation of their beds in the lower reaches. This lends the rivers an aggrading
character and consequently a reduced channel capacity. Practically, all the rivers except Burhi
Gandhak have an aggrading characteristic, the technical term for the tendency of a river to
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deposit detritus upon a valley floor (CSE, 1991 and Government of Bihar's Flood
Management Information System)

The aggrading character of these rivers, with their built-up riverbeds, obstructs the
natural drainage, and shift in courses is a recurring feature. Most rivers have a network of
abandoned courses that serve as spill drainage channels during floods. The Kosi, for example,
has moved westwards by 120 km in the past 250 years through more than 12 distinct channels.
The river, which used to flow near Purnea in the 18 century, now flows west of Saharsa.

The key characteristics of the principal river systems of North Bihar is shown in the
following table (Table 1).

The length to catchment area ratios for Gandak and Kosi are much smaller than those for the
remaining rivers, implying that greater fluxes of water and sediment loads are involved in case
of these two basins; this, in simple terms, implies that the risk from flooding by these two
rivers (including the stresses on structures like embankments) will be greater. This analysis
also points to the fact that the dynamics involved in deposition of sediments from these two
rivers is also quite complex; hence, various combinations of clay-sand-gravel sequences are
likely to be found in these two river basins.

While much of the regional architecture of the North Bihar flood plains is determined
by the main rivers, including the Kosi, numerous interconnected minor channels participate
in carving out features of the plains by reworking and redistributing sediments deposited by
the main rivers and their tributaries. The overall system of river alluvia in the region can only
be estimated to be of the order of thousands of metres thick, especially when one considers
that the Kosi alone carries a sediment load of 130 million cubic metres annually. Overbank
sedimentation is common to the region. This implies sediments deposited during and after the
flood episodes during which river banks overflow and there is progressive building up of the
banks. This is especially important in context to development of underground aquifer systems
in the region. As Mahadevan (2002) sums up in his narrative: “...the Gandak-Kosi interfluve
region exhibits a fining upward grain size distribution bottoming in sand or silt and
interleaved with beds of coarse silt and sand; sediments show post-pedogenic alterations
including decomposition of plant and shell material, carbonate dissolution and precipitation,

th

Table 1: Characteristics of Principal River Systems in North Bihar

River Length to CatchmentCatchmentLength (KM)

Gandak 625 45035 0.014

Kosi 736 59503 0.012

Burhi Gandak 431 13191 0.033

Baghmati 330 8439 0.039

Kamla-Balam 266 11347 0.023
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accumulation and illuviation of clays”. Such sediments usually constitute the host-regime for
groundwater accumulation and movement and aquifers are developed as a consequence of the
geometry of overbank deposits. An understanding of such deposits becomes important in
understanding groundwater accumulation, movement and quality, especially in context to the
small and large habitations located in the region.

A variety of factors affect the resilience and vulnerability of deep (unconsolidated)
sedimentary groundwater systems. The main ones are (see ACWADAM, 2009):

• the volume of water in storage within deep sedimentary basins generally is many
orders of magnitude larger than the annual volume of flow;

• the complex changes in water chemistry and flow patterns that generally occur with
natural and human-induced changes such as frequent floods, extraction patterns and
the overall development in the region;

• the large scale of such aquifers – most deep sedimentary basins underlie large areas and,
thus, are subject to a variety of uses and are affected by decisions occurring across
numerous administrative units (districts, states and even country boundaries);

• in many regions, the temporal scale on which recharge and discharge from such
aquifers occurs is unique and may involve orders of magnitude of years.
In general, deep sedimentary basins represent a myriad of physical and chemical

dynamics. Distinctions between individual “aquifers” are often unclear, and experts often
differ in the way they identify units for monitoring and analysis. It is now a well known fact
from well-studied deep alluvial aquifer systems that the physical ability of users to continue
pumping for long periods of time (often several decades) despite declines in water level and
water quality creates long-term irreversible changes to such systems; such changes often take
longer periods to to manifest themselves. In simple words, deep alluvial systems are not “self-
limiting”. Users can continue to pump long after aggregate extraction exceeds aggregate
recharge. Some of the changes that can occur as a result of this, such as land compaction and
quality declines, may be irreversible. Second, basin water balances are often poorly
understood. Major components in the basin water balance, such as evapotranspiration by
native vegetation and deep groundwater flow patterns, are difficult to measure with a degree of
accuracy. As these can be major components of the basin water balance, the lack of
information on them undermines the utility of water balance estimates, even in systems
where there is no pronounced use of groundwater resources.

Hence, most significantly, due to the complex nature of flow regimes within such
systems and the difficulties inherent in defining hydrological boundaries, it is often difficult to
attribute changes in groundwater conditions to changes in use within specific areas as a
consequence of natural and human induced fluxes. It is also difficult to understand specific
recharge mechanisms for a small area. While upper unconfined systems may receive direct
contributions through vertical recharge from precipitation or return flows from overlying
use, lateral flows from streams and other sources are usually significant, especially in
determining groundwater quality. In many situations, surface and groundwater systems are

1.2. Groundwater Occurrence in Deep Alluvial Systems

9



linked in complex ways with, for example, some sections of a stream either gaining or losing
water from and to groundwater respectively. Particularly in case of the deep confined and
semi-confined systems, groundwater is often released owing to compression of the aquifer
material. This has major implications for the viability of regional attempts to increase
recharge, such as those occurring as part of the water harvesting movement in India. Basic
questions on what a body of ponded water actually serves as – a percolation tank, an
evaporation pond or an irrigation tank – are seldom understood, their utility falling under the
general categories of “water harvesting” and “water conservation”. Finally, water quality
dynamics become complicated with changes occurring as different formations are tapped and
as flow patterns evolve with development.

Status of groundwater resources in North Bihar districts is given in the following table
(Table 2). This shows that the districts are in the “safe” category as far as quantitative
availability of water resources are concerned.

Studies validate the suggestion of strong correlations between Bihar's floods and the
state's poverty (IGC, 2010). South Bihar is largely flood-free while North Bihar, which has
56% of the total land area and 62% of the population is chronically flood-prone.

Further, predominant source of livelihood of the people of North Bihar is agriculture.
The percentage of population employed in agriculture in Bihar is estimated to be 81 per cent,
which is much higher than the national average. Nearly 42 per cent of GDP of the state (2004-
05) has been from agriculture sector (including forestry and fishing). High concentration of
population, largely dependent on agriculture coupled with low yields of the major cereal
crops, is widely seen as the main reason for high poverty ratio in the state. The International
Growth Centre (IGC) India-Bihar Programme concludes that the current economic returns
from agricultural sector in North Bihar constitute less than 10% of what is technically feasible

Table 2: Status of Groundwater Resources in North Bihar Districts

1.3 Water-logging and Floods in North Bihar

No. Description Unit Khagaria
West
Champaran

1

2

3

4

5

Annual Replenishable Groundwater
Resources

Annual Utilisable Groundwater
Resources

Gross Draft

Net Available for Future
Development of Irrigation

Level of Ground Water
Development

M.Ha.M

M.Ha.M

M.Ha.M

M.Ha.M

%

0.053

0.050

0.019

0.030

38%

0.189

0.179

0.041

0.135

23%
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(IGC, 2010). Also water is most amenable to human control and manipulation. There are also
observations on how floods waters which were once considered to be beneficial for agriculture
and hence livelihood and well-being have now turned into nightmares with the changes in the
pattern of flooding in Bihar.

The IGC report traces the occurrences of floods in North Bihar to physical factors
related to hydrology, topography, hydro-meteorology, and morphology. The reasons for
flooding of rivers in north Bihar are:

• Excessive rainfall and overbank flooding, simply called hydrological flood
• Breach of embankment and inundation
• Inundation due to avulsion (rapid abandonment of a river channel and the formation

of a new river channel) of hyper-dynamic rivers, and
• Unplanned releases from barrages /dams.

The consequences of modern climatic factors in the Ganga basin zone have also led to
complex spatial response of rivers and changes in the river's equilibrium.

A problem closely linked to floods is that of water-logging on account of poor
drainage. Waterlogging refers to the condition where the underground water table rises close
to the surface and water collects in topographical depressions due to insufficient drainage.
Waterlogging can occur due to: a) poor drainage on account of either natural factors or due to
disturbances in surface hydrology causing obstructions to flow of water; b) inundation by
river water due to high flood; and c) overirrigation leading to rise in water table in the canal
commands. Ministry of Water Resources (1991) has adopted the following norms for defining
an area as waterlogged (Table 3):

Estimates of waterlogged area in India are given in Table 4. The earliest estimate by the
Irrigation Commission in 1972 (4.84 million hectares) has been revised upwards by the
subsequent estimates. Recent estimates by the Ministry of Agriculture (1990) puts the figure at
8.5 million hectares while that of the National Bureau of Soil Survey and Land Use Planning
(NBSS-LUP) comes up with a figure as high as 11.6 million hectares (8.3% of the net sown area)
(NBSS-LUP, 1994). These figures could mean that the area affected by waterlogging has risen
between 1972 and 1990. West Bengal (2.18 Mha), UP (1.98 Mha), Punjab (1.10 Mha) and Bihar
(0.71 Mha) have huge stretches of permanently waterlogged land.

Table 3: Definition of Waterlogged Area adopted by the Ministry of Water Resources

Description Water Table Depth, bgl (m)

Waterlogged Area <2

Potentially Waterlogged area 2-3

Safe Area >3
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Table 4: Estimated Area under Waterlogging in India

1.4 Flood Protection and Embankments
Traditionally, the flood control and prevention measures that the successive

governments in Bihar have adopted are on the following lines:

Dams and Reservoirs
Detention Basins
Embankments
Channel improvement

Flood plain management such as flood plain zoning
Flood forecasting and warning
Disaster management
Flood fighting including public health measures
Flood insurance
Of these, the most favoured solution has been structural: construction of river

embankments.
Burhi-Gandak is embanked except in the upper reaches, Bagmati is embanked from

Dheng Bridge (Sitamarhi) to Runnisaidpur (Sitamarhi) and from Hayaghat (Darbhanga) to
Badalaghat (Khagaria). Khiroi, an important tributary of Bagmati, is also embanked.
Darbhanga-Bagmati is embanked on left bank in the vicinity of Darbhanga town while
Kamala is embanked up to Darjiya (Gaya). River Kosi is also embanked on both sides (FMIS,
Government of Bihar)

Structural Measures

Non-structural measures

Source Year
Estimated Area

(Mha)

Irrigation Commission

National Commission on Agriculture

Central Water Commission (CWC)

Ministry of Agriculture

NBSS-LUP

1972

1976

1990

1990

1994

4.84

5.98

6.00

8.52

11.61
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The idea of taming a river by embankment construction got mainstream acceptance in
the post Independence period, and more than 3,400 km of embankments have been built in
the last 30 years. But the concept of embankments is as old as floods. There is evidence, all the
world over, that the state has constructed embankments along the banks of the rivers to
prevent them from spilling. In China, the Hwang Ho, 'the sorrow of China' was embanked in
the 7th century BC, followed by another river Yangtze in the first century BC. The
embankments have stood between the river and Babylon town for centuries. The Nile, in
Egypt, was embanked in the 12th century and the Mississippi embankments, in the US, were
completed in 1727.

In India, the King Lakshman II embanked the Kosi in Bihar in the 12th century and
this embankment is popularly known as 'Bir Bandh'. The remains of this embankment are
still seen along the eastern bank of the Kosi, south of Bhimnagar, in the Supaul district. Francis
Buchanan (1810-11) considered this embankment as a fortification that ran along the western
bank of Daus up to its junction with Tiljuga while W W Hunter (1877) suggested that, “...by
far the greater part of the natives attribute its formation to a different cause. They differ,
however, considerably in their account. It is widely believed that this embankment was
constructed to prevent the westward movement of the Kosi and its construction was stopped
abruptly.” (Mishra, 1992). While the objective of embankments construction has been to ease
the water burden off North Bihar plains, the actual results have been far from those expected.
In the pre-1954 period, there were only 160 embankments, and the flood prone area was
assessed at 2.5m ha in North Bihar. Close to 3465 km of embankments have been built in the
post 1954 period, but with no dramatic results in flood-proofing. On the other hand, areas
assessed as flood-prone went up to 68.9 m ha in the post-1954 period (IGC 2010)

Embankments are capital-intensive structures but the cost of maintaining them is even
higher. The Planning Commission, in a study of the Kosi embankments in 1991 (IGC, 2010)
noted that in the flood protected areas of the Kosi, crop production had decreased, whereas in
un-protected areas, crop production had increased.

While floods are not a yearly phenomenon, waterlogging is a permanent reality in

The view from the Karachi-Badla
embankment shows the extent of
inundation of precious farm
property post monsoon rains
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Bihar affecting agriculture, health and livelihoods. Over several decades, natural drainage lines
known as chaurs have been disrupted, mostly due to man-made structures such as railway
lines, roads, irrigation channels and embankments. Large river embankments have distorted
volumes and speeds of flow, resulting in increased siltation in the riverbed and overflow or
breaches where maintenance or dredging is inadequate.

All these years, an overarching official mindset has kept the debate focussed on
engineering solutions, arguing for new embankments and strengthening of existing ones. But
the devastating floods of 2008 when the Kosi river breached its embankment came as a
watershed event, forcing policy makers to look beyond quick-fix solutions.

Today, there is a broad consensus in the state that there should be more focus on long-
term solutions, which apart from mitigating the threat of floods will also help increase
livelihood security. In other words, the argument has now shifted course from flood-proofing
to flood-management. Floodwaters cannot be wished away, but if the state can control at least
50% of the monsoon inflow from Nepal, Bihar can manage on its own.

On 18 August 2008, the Kosi River burst through its eastern embankment about 13 km upstream of the
Kosi Barrage in Nepal, 8 km north of the Indian border. At its peak, the intensity of water force went up to
166,000 cubic feet per second (cusec) compared with the regular 25,744 cusec, running straight down
south through a new course 15-20 km wide and 150 long north to south. This created major flooding in
Nepal and India - Bihar in particular. According to official sources, a total of 3.3 million people were
affected in Bihar alone. A total area of close to 3700 sq. km, 30 percent of the affected areas districts, was
inundated, affecting 412 Panchayats and 993 villages. Approximately 493 lives were lost and 3,500 were
reported missing after the disaster. At its peak, more than 440,000 people were living in the 350-odd relief
camps set up by the state government.

According to GoB figures, 236,632 houses were fully or partially destroyed across the districts of Supaul,
Madhepura, Saharsa, Araria, and Purnea. The estimated damage is Rs. 5,935 million. About 1800
kilometers of paved and unpaved roads and about 1100 bridges and culverts were destroyed in the floods.
Extensive structural damage was caused to irrigation and flood protection infrastructure, including the
Kosi barrage. More than 6 km of the main Eastern Kosi Canal was fully damaged, 3 km of the branch, and
1 km partially damaged. Over 150 km of the distributaries and sub-distributaries were fully damaged, as
well as 730 km of the water courses, 151 canal bridges, and 138 regulators. Over 350,000 acres of paddy,
18,000 acres of maize and 240,000 of other crops were adversely affected, impacting close to 500,000
farmers. Approximately 10,000 milk animals, 3000 draught animals, and 2500 small ruminants perished
in the disaster. In addition to these sectors, major damages were caused to the livelihoods, health,
education, social, and environment sectors. Over 90 percent of the flood affected population was
dependent on agricultural livelihoods which were severely affected. Educational infrastructure and
scholastic calendars were affected in all five districts, and regular curative and preventative health services
disrupted. In addition, 273,000 acres of arable land has been rendered fallow due to sand-casting with long-
term implications for the environment, agriculture, and livelihoods. (GoB, 2008)- 1
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2. Floods in Khagaria and W. Champaran Districts

2.1 Khagaria District: Brief Profile

Khagaria became a district in 1981, carved out from the old district of Munger. Old
gazettes classify the entire area that comes under the modern Khagaria district as 'Dahnal'
(flood-affected). Khagaria is also one of the poorest in the state, and its problems typify the
challenges facing policy-makers as they go about addressing Bihar's flood nightmare.

Table 5: Khagaria at a Glance

Sq.Km

000

%

%

Per’ 100

%

%

%

Sq.Km

%

1486

1277

29.3

46.9

46

21.1

15.1

4.14

810

64

No.

1

2

3

4

5

6

7

8

9

10

Description

Total geographical Area

Population (2001)

Decadal Growth Rate of Population

Literacy Rate

Infant Mortality Rate

Children under 3 years fully immunised

Institutional Deliveries

Households with a Toilet (2004-05)

Gross Irrigated Area (GIA)

GIA/GCA
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Table 6: Khagaria Administrative Sub-Divisions

Old gazettes note that the vast tract of present Khagaria district was flat alluvial plain and was
abound in marshy and swampy land. The characteristics of this part, north of the Ganga, has
been described as follows by a former collector of Munger, Mr. E. Lockwood in 'Natural
History, Sports and Travel': “The northern part is an extensive plain formed by the rich
alluvial soil brought down by the ever changing river. In the north, nine-tenths of the trees are
cultivated mangoes, whilst wheat, Indian corn, various kinds of millet peas, masur, rahar, oats,
indigo, mustard, linseed and castor oil, are the principal crops which the land holders find
profitable to grow…

“The southern portion (south of the Ganga) consists of vast rice tracts and forests,
which cover the metamorphic hills extending far away into central India from the town of
Monghyr. In the forest of the south are found the ebony tree, the sal and the mahua. The south
also yields vast quantities of rice, and a hundred and fifty tons of opium, grown on twenty five
thousand acres of land, whilst, after crossing the Ganges, little rice and not a single poppy will
be seen."

In fact, it must be this southern part that was once dense forests that prevented Akbar's
minister Todarmal from carrying out a land survey. He adopted a policy of “Farak Kiya',
consequent to which the area now falling under the modern Khagaria district came to be
known as 'Pharakiya Pargana'.

Khagaria is bereft of hills or minerals, and agriculture and fisheries are the main
sources of livelihood. Wheat is the prominent rabi crop, with the paddy crop often bearing the
brunt of the post-monsoon waterlogging. Other major crops in the area include maize, banana

11

12

Cropping Intensity (NSA/GCA) % 157

Land Productivity Rs/Ha 39959

Sub-division Block No. of Panchayats No.ofRevenueVillages

Khagaria Alauli

Khagaria

Chautham

Mansi

Gogari

Beldaur

Parbatta

Gogari

Total

21

26

13

7

24

16

22

129

45

51

27

14

71

29

69

306

16



and mango and litchi orchards. A chunk of the population is mahadalits or dalits and even
among other castes, most are classified as BPL:

Most of the district lies in the flood prone area of seven small and big rivers – Kosi,
Kamla, Balan Kareh, Bagmati, Burhi Gandak and Ganga – earning the district the deadly
epithet 'Saat Nadiyon Ka Sasural'. Khagaria is criss-crossed by seven embankments along the
Ganga, the Bagmati, the Burhi Gandak and the Kosi: the Karachi-Badlaghat embankment,
Badla- Nagarpara embankment, Burhi Gandak protection embankment and Gogri-
Narayanpur embankment.

That the district is flood-prone masks the serious and chronic shortage of drinking
water in this area, mainly sourced from rivers and handpumps. During floods the district also
suffers from water-borne diseases, ravaging families and pushing the already indebted into
deeper traps of debt.

Among the embankments, the 47.50-km long Karachi-Badla bund that covers Kamla,
Balan, Kareh, Kosi and Baghmati is the most prominent. The other embankment known as
Khagaria Protection bund, which is 3 km long, covers Ganga and Burhi Gandak. Locals call
this the “Collectorate Bandh” suggesting that the structure causes more harm than comfort,
and its only purpose is to insulate the District Collectorate from flooding.

During normal rains the area in between these two bunds, which is nearly 75 sq.km,
gets flooded due to lack of proper drainage submerging farmlands. Due to the plain
topography, absence of a well-defined drainage network, and a relatively high water table, the
area remains under water for nearly two to three months. This means that despite the fertility
of the land, farmers have to be content with just one crop.

Table 7: Cropping pattern in Khagaria (Avg.)

2.2 Floods in Khagaria

Total cultivable land (ha) 104000

Paddy (ha)

Maize (ha)

Wheat (ha)

Others (ha)

Total No. of Farmers

Total No. of Farmhands

30891

55800

87745

4122

1,22,666

2,57,338
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Table 8: Rivers and Affected Areas

The problem is exacerbated by the livelihood concerns of the fishermen living in that area that
has a stake in keeping the waterlogged areas submerged so that they can continue to fish. Most
of the roads constructed in the area have very few culverts, obstructing the free flow of water
across the road bunds.

The name Champaran is derived from Champaka Aranya, for legend is that this area
was once a dense forest famous for its champa (magnolia) flowers. West Champaran was
carved out of the old Champaran district in the year 1972; it was formerly a subdivision of
Saran district. Bettiah is the district headquarters, which in turn gets its name from Baint
(sugarcane), which grows abundantly in its vast marshes.

People living on the Karachi-Badla embankment during floods

2.3 West Champaran

Burhi Gandak Khagaria, Gogari, Mansi
Bagmati Alauli, Mansi, Chautham
Koshi Chautham, Gogari, Beldaur

Kareh Alauli, Chautham
Kamla Alauli Chautham

Ganga Khagaria (south), Gogari, Parbatta
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Table 9: W. Champaran District Profile

Table 10: W. Champaran Administrative Sub-Divisions

West Champaran is divided into three distinct tracts: the hills of Someswar and Dun range in
the north at the foothills of Himalayas. The soil even at the foot of the hills has no rocky
formation and wherever water can be harnessed, a rich crop is possible. The hilly streams,
however, play havoc by bringing down huge quantities of sand, destroying cultivable lands.
The hills also contain large stretches of forests.

Subdivisions

No. of Development Blocks

No. of Panchayats

No. of Villages

Bettiah

Narkatiyaganj

Bagha

18

315

1,483

Sq. Km. 5288

000 3043

%

Per '000 Live Births

%

%

Sq. Km.

%

Rs/Ha

30.4

45.5

48

7.6

28.6

17.06

1850

48

134

25038

%

%

%

No.

1

2

3

4

5

6

7

8

9

10

11

12

Description

Total Geographical Area

Population (2001)

Decadal Groeth Rate of Population

Literacy Rate

Infant Mortality Rate

Children under 3 years fully immunised

Institutional Deliveries

Households with a Toilet (2004-05)

Gross Irrigated Area (GIA)

GxIA/GCA

Cropping Intensity (NSA/GCA)

Land Productivity
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Next to the hilly area comes the Terai region, followed by the fertile plains occupying
the rest of the district. This plain itself is divided into two well-defined tracts by the little
Gandak and has markedly distinct characteristics. The northern portion is composed of old
alluvium and has a considerable area of low land. It is traversed by a number of streams flowing
southwards. The southern portion of the tract is characterised by stretches of upland varied in
places by large marshy depressions known as chaurs.

The Gandak or Narayani and Sikrahana or little Gandak are the two important rivers
of this district. Almost entirely dependent on agriculture, the plains takes mainly three types
of crops – Bhadai (autumn crop), Aghani (kharif) and Rabi (spring crop). Bhadai crops
comprise mainly Maize and Sugarcane; Aghani season paddy and potato: and Rabi is mainly
Wheat, Barley, and Arhar. The main crop of the low-lying land in northern region of the
district is paddy. Persistent waterlogging and consequent reduction in agricultural income has
made West Champaran a hot bed of distress migration.

The travails of this district bordering Nepal are akin to Khagaria but have its own peculiarities.
Known once for being the launch pad of Mahatma Gandhi's Satyagraha movement, this
district cradled by the Himalayan foothills today is a partially, yet almost permanently
waterlogged area.

Areas near the district headquarters Bettiah come under the Chandravati river bed.
Although around seven major and minor chaurs help drain excess water, most are lying wasted
thanks to lack of maintenance. These get breached during heavy rains, damaging crops and
houses. The sluice gate made on the tatbandh to release floodwaters into the Chandravati is
also in a bad shape due to lack of maintenance.

Table 11: Land use pattern in the District

Total Area 11,96,819 acre

Forest Land 2,26,790 acre

Agriculture Land 5,15,097 acre

Non Agriculture Land 68,283 acre

Land Under Water 1,73,078 acre

Homestead Land 1,84,764 acre
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Although most of the area lies in the command area of Chandravati diversion, due to
floods and absence of cross drainage mechanisms like aquaducts and siphons, the canal
network is badly damaged and unable to serve the area.

The main sluice gate of river Chandravati in a dilapidated state
due to lack of timely maintenance
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3. Leveraging MGNREGA for Flood Protection
This report takes as its starting point the possibilities of leveraging MGNREGA for

flood management in flood prone areas of Bihar. This is based on an evolving understanding
that the long-term solution to the ills of northern Bihar flood plains like Khagaria and West
Champaran may lie in a new flood-proofing approach in tune with traditional wisdom taking
inputs and co-operation from local communities.

A report by the Water Resource Department of Bihar suggests that floods affect 76 per
cent of total area of north Bihar. Also, around 87 per cent population of north Bihar makes its
living from agriculture (1991 census). Some six million people of north Bihar face the fury of
waterlogging on a permanent basis. The situation demands serious and urgent action. The
debate also has to go beyond the flood-relief economy of polythene sheets, ration, salt, candles
and match-boxes.

The passage of the National Rural Employment Guarantee Act (MGNREGA) in 2005
marks a new chapter in Indian history as well the history of decentralization in India.
Through this Act, the state is committed to providing employment (“not less than one
hundred days of such work in a financial year”, NREGA, 2005 Ch. II) to every rural family
which demands such work and whose adult members volunteer to do such work. Such work
will be provided at the minimum wage rate and, as far as possible, within a 5 km radius of the
village where the applicant resides. Failure to provide such wage employment within 15 days
of the receipt of the application will entitle the applicant to receive a daily unemployment
allowance. The Act moves towards ensuring the right to work and lays the basis for
development interventions, which do not depend on the wilful benevolence of the state but
legally bind the state to provide employment for any rural family that demands it. Since April
2008, the coverage of the Act was expanded to all districts of India, making it the largest
employment programme in the world.

The principal implementing agency under the Act is the Gram Panchayat (GP).
MGNREGA is also supported by unprecedented operational guidelines (MoRD, 2005),
which give central emphasis to community participation in quality planning,
implementation, social audit and transparency. A remarkable feature of MGNREGA through
which it makes a decisive break with the past is that it places a complete ban on the use of
contractors and also lays emphasis on labour-intensive work for water conservation, drought-
and flood-proofing as priority works under MGNREGA, underscoring water security as the
pre-requisite and foundation for rural transformation in India (NREGA, 2005, Schedule I).

The transformative potential of MGNREGA lies in creating sustainable livelihoods
through well targeted public investments in rural areas for creation of durable assets in
priority works as listed above, thus easing the resource constraints faced by the poor, rural
labour households, a very high proportion of whom are actually owners of land (Labour
Bureau, 2004). This acquires particular significance in the light of growing realization in
economic thinking about the synergies between equity and growth (see Bourguinon, 2004,
Shah, 2007, for a discussion of the issues involved). The reasons are for one, in an unequal
situation, the impact of growth on poverty would be muted (Datt and Ravaillion, 2002,
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Deaton and Dreze, 2002). And, through a reversal of the growth-poverty linkage argument,
on the other, by an understanding that the poor remain poor because of lack of access to
productive resources (say for instance due to imperfect credit markets or an unequal
distribution of wealth [Bourguinon, op.cit., 2004]), which in turn inhibits their productive
growth-oriented potential from being unlocked. Thus, the poor are not simply passive
receptors of growth but, as producers, are contributors to it, representing both a “slack” in the
system and an opportunity, which, with systematic and well-directed investments (such as the
priority activities listed in Schedule I of the MGNREGA), could actually begin to contribute
to the growth process itself. MGNREGA funds could be initially utilized to create the basic
water infrastructure in villages through proper grassroots planning. Over time this could
serve as the basis for a range of income-generating livelihoods interventions. Together, these
would ensure that the investments made are productive, put the economy on a sustainable
growth path and further that the number of dependents on a state-sponsored guarantee would
steadily decline. The recent amendment to allow MGNREGA work on lands of small and
marginal farmers (MoRD, 2009), has further deepened the possibilities of working on such
activities under MGNREGA. However, for such possibilities to be fully articulated, the
bottom-up architecture of MGNREGA would have to become a reality, the key to which in
turn, is a deepening of democratic decentralization. It is to an understanding of these issues
that we now turn.

When MGNREGA was launched in 2006 to address the livelihood of India's poorest
200 districts, Bihar had the unique distinction of having one of the highest number of NREGS
districts. The programme then covered 15 districts, but a sustained campaign by civil society
activists resulted in the state launching its own employment guarantee programme to cover
the remaining districts.

A look at the data thus far relating to MGNREGA in Bihar reveal that India's flagship
programme is looking up in the state in terms of broad aggregates. From about 8 person-days
on an average in 2006-07, the average person-days of employment provided has moved up
steadily to 34 in 2010-11 and 28 in 2011-12 (until November). However, this is still below the
national average. Overall expenditure too between 2009-10 and 2011-12 stands at around
Rs.4,928 crores and has risen steadily. A total of 38.5 crore person-days of work have been
generated in the state until 2011-12. Around 29 to 30 percent of this work has gone to women.
The share of SC/ST population in the total employment generation has been around 50% as
shown in Table 12.

3.1 MGNREGA in Bihar With Special Referance to Khagaria and West
Champaran

The share is around 50 percent in Rajasthan and Madhya Pradesh, 60 in
Orissa and Uttar Pradesh and over 70 in Chhattisgarh and Jharkhand. And if we focus on
Adivasis, the proportion shoots up to as high as 76-87 per cent in Chhattisgarh, Jharkhand and
Rajasthan (Labour Bureau).
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However, despite these aggregate achievements, the composition of expenditure
remains overwhelmingly in favour of rural connectivity, although its share has declined
significantly after 2008-09. Flood control and prevention does not command any significant
share of expenditure:

If we look at Khagaria and W. Champaran, a similar picture emerges. Both districts show a rise
in total MGNREGA expenditure since 2009-10 from Rs. 22.7 crores to Rs.41.31 crores in

Table 13: Composition of MGNREGA Expenditure in Bihar Across Major Heads
(Expenditure in Rs. lakhs)

Source: MoRD, MGNREGA website

*Figures for 2011-12 until 19 November 2011

( )http://nrega.nic.in
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109223.15

13975.74

29766.90
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20778.98

1011.83

3275.64

7998.22

2869.62

1530.07

1880.90

585.22

24.04

39954.53

2008-09 % Share 2009-10 % Share 2010-11 % Share 2011-12* CumulativeBihar

Rural Connectivity

Flood Control

Water Conservation

Drought Proofing

Micro-Irrigation &
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0.00
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0.00

370834.66

4.94
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13241.96

6173.16
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172250.39

45.70

7.28
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Cum HH working under MGNREGA

Av. days

HH completed 100 days

HH completed 100 days %

3822484

26

102597

27

4738464

34

284063

6.0

4127330

28

282797

6.9

435101

28

16378

3.8

13123379

29

685835

5.2

Person-days: women (cum lakhs)

Share of Women in Employment

297.77

30

456.66

28

341.48

30

33.79

28

1129.70

29

Person-days: SC/ST (cum lakhs)

Share of SC/ST %

522.85

53

761.79

48

539.62

47

33.22

27

1857.48

48

Head

Person-days (cum lakhs)

2008-09 2009-10 2010-11 2011-12

991.73 1602.591136.88 122.45

Cumulative

3853.65

Table 12: MGNREGA: Summary Performance in Bihar 2008-9 to 2011-12

Source: MoRD, MGNREGA website
*Figures for 2011-12 until 19 November 2011
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2010-11 in Khagaria and Rs. 42.5 crores to Rs.101 crores over the same time period for W.
Champaran. Share of women in total person-days of employment generated is higher in
Khagaria (steadily above 35%, higher than the state average) but lower in W. Champaran. In
terms of SC/ST share in total employment generated, however, W. Champaran seems to have
done better than Khagaria, as the table below shows

In terms of composition of expenditure however, in these two districts, which are flood-
prone, the trend of very low shares for flood management is shockingly evident, particularly
in Khagaria, where rural connectivity continues to dominate at nearly 90% of the total
expenditure. While the share of drought proofing in W. Champaran seems to be high in one
year.

Table 14: MGNREGA Performance in Khagaria and W. Champaran

Khagaria

Person-days (cum lakhs)

Person-days: women (cum lakhs)

Share of Women in Employment

Person-days: SC/ST (cum lakhs)

Share of SC/ST %

Cum HH working under MGNREGA

Av. Days

HH completed 100 days

HH completed 100 days %

W.Champaran

Person-days (cum lakhs)

Person-days: women (cum lakhs)

Share of women in Employment

Person_days: SC/ST (cum lakhs)

Share of SC/ST %

Cum HH working under MGNREGA

Av. Days

HH completed 100 days

HH completed 100 days %

2009-10

14.08

5.22

37

5.68

40

48577

29

407

0.838

30.20

9.08

30.00

21.51

71

166104

18

12365

7.44

2008-09

15.71

5.94

38

7.04

45

76020

21

406

0.005

20.87

4.81

23.00

9.82

47

237613

9

351

0.15

2010-11

23.95

8.38

35

8.75

37

43223

55

679

1.571

2011-12*

1.50

0.61

41

0.49

33

7015

21

11

0.157

Cumulative

55.24

20.15

36

21.96

40

174835

32

48.70

13.86

28.00

32.23

66

265472

18

17610

6.63

0.37

0.07

20.0

0.06

15

1291

29

96

5.89

100.14

27.82

28.00

63.62

64

670480

15

25



Table 15: Composition of MGNREGA Expenditure: Khagaria and W. Champaran

MGNREGA coupled with a paradigm shift in the debate on floods could be a game changing
combination. There is now near-unanimous view across policy-makers, academics and civil
society activists that playing with nature (read dams and embankments) is not a long-term
option. More local, labour-intensive engineering solutions to control the ravages of floods,
coupled with strategies to mitigate their impacts on human lives need to be actively
considered and worked out in detail. The role of MGNREGA in operationalizing both
prongs of the strategy also needs to be examined thoroughly.

Samaj Pragati Sahayog (www.samprag.org) and Megh Pyne Abhiyan (MPA) engaged
precisely with this issue in selected Gram Panchayats of Khagaria and W. Champaran districts.
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Flood Control 0 0.0 41.62 1.9 158.83 7.2 6.71 1.2

Water ConservationWH 0 0.0 21.43 1.0 10.18 0.5 8.59 1.5

Drought Proofing 109.04 4.9 11.95 0.5 12.46 0.6 0.1 0.0

Micro-Irrigation and
Provision of Irrigation
Facility to Land
Owned by SC/ST)

37.14 1.7 3.14 0.1 10.01 0.5 0 0.0

Renovation of TWB 0 0.0 4.99 0.2 83.65 3.8 4.89 0.9

Land Development 0 0.0 34.36 1.6 147.5 6.7 35.61 6.4

Other 2078.54 92.5 0 0.0 0 0.0 5.95 1.1

RGSK 0 0.0 0 0.0 0 0.0 0 0.0

Total 2246.47 100 2182.18 100 2207.5 100 555.44 100

W. Champaran

Rural Connectivity 164.78 4.1 2390.71 56.2 951.8 75.5 581.92 36.2

Flood Control 110.38 2.7 95.27 2.2 10.29 0.8 12.45 0.8

Water ConservationWH 168.77 4.2 113.88 2.7 21.11 1.7 12.09 0.8

Drought Proofing 187.57 4.6 1473 34.6 214 17.0 908.57 56.6

8.98 0.2 43.09 1.0 26.78 2.1 24.93 1.6

Renovation of TWB 0 0.0 114.67 2.7 4.15 0.3 5.4 0.3

Land Development 0 0.0 23.14 0.5 25.05 2.0 37.4 2.3

Other 3424.53 84.2 0 0.0 6.9 0.5 10.63 0.7

RGSK 0 0.0 0 0.0 0 0.0 12.29 0.8

Total 4065.01 100 4253.76 100 1260.08 100 1605.6771 100

Micro-Irr and Provision
of Irrigation Facilty to
Land Owned by(SC/ST)

Khagaria 2008-09 % Share 2009-10 % Share 2010-11 % Share 2011-12* Cumulative

Rural Connectivity 21.75 1.0 2064.69 94.6 1784.87 80.9 493.59 88.9



4. The Road Ahead: Towards Flood Protection and Coping
Strategies

4.1 Civil Society Effort: Samaj Pragati Sahayog and Megh Pyne Abhiyan in
Partnership

Megh Pyne Abhiyan (MPA) is a Civil Society Organization (CSO) and is also the name
of a network of CSOs working in the flood-affected districts of Bihar. Other CSO members
of the network are Samta, Kosi Sewa Sadan, Gramyasheel and Ghoghardiha Prakhand
Swarajya Vikas Sangh. Together the network works in Khagaria, Saharsa, Supaul, W.
Champaran and Madhubani districts of Bihar.

The MPA network has been working on strategies for mitigating the impact of floods
on the lives of village communities. This has involved creating awareness on issues of drinking
water and sanitation in the context of floods and discovery and dissemination of low-cost
methods and technologies for safe drinking water and sanitation in flood-prone villages. The
villages it works in either fall inside embanked areas or line the boundaries of an embankment,
making them all the more vulnerable to the vagaries of nature.

Over the last two decades, Samaj Pragati Sahayog (SPS) has grown to be one of India's
largest grass-roots initiatives for water and livelihood security, working with its partners on a
million acres of land across 72 of India's most backward districts, mainly in the central Indian
Adivasi belt. SPS is headquartered in a drought-prone, tribal area in the Dewas district of
Madhya Pradesh, which typifies the most difficult problems of the country. It concentrates its
direct interventions in about 220 villages and towns of this area where it works on watershed
development, dryland agriculture, nature based livelihoods, women's empowerment through
SHGs and creation of women-led people's institutions. This work is not so much a model as a
living laboratory of learning for others to adapt to their own areas. To facilitate this mutual
learning, in 1998 SPS set up the Baba Amte Centre for People's Empowerment in a tribal
village Neemkheda

The partnership between MPA and SPS begin in 2009 and has been facilitated by
Arghyam Trust, Bangalore. While MPA had been successfully working on flood-coping
strategies, its exposure to the National Consortium of Civl Society Organizations on
MGNREGA, being anchored by SPS opened it up to the possibilities of leveraging
MGNREGA for flood protection and livelihoods. It was in this context that the SPS-MPA
partnership was forged, with the understanding that MPA's core strength of working with
village communities in their area would synergize with SPS's strength of working as a
watershed development implementation and support organization to create a model of how
MGNREGA could be harnessed effectively for flood control and improved livelihoods for the
poorest in Bihar.

Extensive support by SPS to MPA took the form of training, capacity building and
field support to the MPA partners. The capacity building was carried out through in-house
training sessions at the Baba Amte Centre and then followed up by intensive field sessions in
the partner areas. Partners were given training on basic provisions of MGNREGA and its
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architecture. They were further trained on watershed principles and the possibilities of using
the watershed concept under MGNREGA for sustainable livelihoods.

Over a two year period, SPS teams made several visits to the MPA partner areas. It was
decided through this interaction that it would be best to concentrate on selected panchayats of
two districts – Khagaria and W. Champaran to create a model action plan for leveraging
MGNREGA for flood control and livelihoods augmentation. Thus, the SPS team conducted
intensive watershed based technical surveys along with intensive interactions with the village
communities in the selected panchayats in the two districts to understand the problems and
the possibilities.

While it is floods that attract the maximum attention, waterlogging is a clear and
present danger for the local inhabitants. Lands submerged for three months and more post-
monsoon means villagers lose their rabi crop hitting livelihoods of communities that live in
these depressions (who are often the most socially marginalised to begin with). This has
contributed to unabated distress migration out of Bihar over the years. Waterlogging is also an
annual health hazard for the villagers because of poor sanitary conditions and deteriorating
quality of drinking water. During these months, malaria, diarrhoea and kala azar stalk the
vulnerable.

An understanding of these issues helped at arriving at the possible road map ahead. It
became clear that the solutions would have to be based on the application of watershed
principles focused on people-centred protection and maintenance of drainages to find
innovative solutions to floods as also options for better coping with floods. The solutions
would be :
a. deepening and desilting of major and minor drainages to evacuate water and protection

of traditional chaurs
b. deepening and maintenance of traditional chaurs
c. flood as an opportunity: reclamation of waterlogged lands
d. coping with floods to mitigate their impact on the quality of life of affected people.

SPS team at a village meeting (left) and conducting a technical survey session with the MPA team at the
Madura Sluice Gate, Khagaria (right)
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Tapping the MGNREGA route, panchayats could potentially launch a slew of
earthworks, mainly deepening or revival of drainage lines and creation of water-bodies
(deepening of existing ponds and construction of new ones) that could cut waterlogging
drastically thus reclaiming precious agricultural land. Using provisions in the MGNREGA
allowing for works in private lands, an NRM campaign could then be launched in these
reclaimed areas, which will not only increase the cultivability of the land but also throw open
the employment window. They could also tap into MGNREGA resources to help villages
cope better with the distress caused to human life by floods.

All of these options are labour-intensive, with an emphasis on community
participation. MGNREGA could be leveraged effectively to carry out such flood control
measures. The key then is to devise a new Shelf of Projects (SoP) tailored for North Bihar and
its flood plains, a task to be carried out by Gram Panchayats with active support from civil
society organisations

A further element in this entire strategy was to ascertain the potential of MGNREGA
on the ground. With SPS support, MPA partners launched a survey. The results of the survey
clearly pointed to the need for a sustained awareness campaign among the potential
beneficiaries of this landmark Act. The survey brought some important issues to light, like:

• The number of job-card holders was much less than the combined number of
households

• Most of the wage-seekers were yet to open bank accounts
• People were largely unaware of the provisions of the Act, and thus rules laid down were

being violated with impunity
• Lack of transparency from the issuing of job-cards to the final pay outs
• Those without job cards being allowed to work on MGNREGA projects
• Corruption in distribution of wages, beginning with faulty measurements
• Middle-men charging commission for opening bank accounts, ensuring pay outs
• Disparities in wages issued to men and women wage-seekers

These findings were shared with PRI functionaries and government officials in order
to initiate the process of deciding the road map for the future.
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4.2 Engineering Solutions for Drainage and Waterlogging
4.2.1 Possible Interventions In Khagaria

Figure 1: PRA map of the layout of the panchayat

Detailed surveys were carried out by SPS in collaboration with the MPA teams in
Sannhouli, Bachhouta, Bhadas, Ranko, Bishanpur, Chatar, Dehmakhedi Khutha, South
Modar and North Modar Panchayats of Khagaria district. It was felt after these surveys that if
efforts were concentrated in the Dehmakhedi Khutha GP, it would benefit several GPs in the
upstream areas as well. Detailed technical surveys were therefore carried out in this GP to
identify possibilities which could work as proof-of-concept of the principle of leveraging
MGNREGA for flood control. An area of about 7,500 ha was thoroughly surveyed in order to
arrive at the interventions.

The surveyed villages lie to the north of Khagaria district headquarters. The railway
line connecting Khagaria to Patna and other parts of the state bound the area on the South and
the Baghmati river forms its Northern boundary. The river flows from the West to the East. A
7 km long drainage channel flowing from near Bisanpur village in the West is the major
drainage channel transporting water from the entire area to the Madura Sluice Gate, which is
the main sluice gate discharging water into Baghmati. The Santos Sluice Gate to the West is
largely non-operational. The Baghmati itself is sought to be contained through a long
tatbandh (embankment) at the northern end. On the western boundary a new embankment is
being constructed by the district administration, known as the Khagaria Bachao Tatbandh,
whose purpose is to obstruct the flow of water from the west towards Khagaria town, thus
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saving the town from flooding.
Fishermen have a vested interest in obstructing the opening of sluice gates so that they

can get a better catch from the water that collects thanks to delayed opening of sluice gates.
Further compounding the problem is that these fisherfolk are mostly labourers-on-hire to big
contractors who are powerful and influential.

It was found that excess siltation had raised the level of Baghmati, thus obstructing the
flow of excess water through the sluice gates into the river.

Most of the roads constructed in the area have very few culverts, thus obstructing the
free flow of water across the road bunds. For example, the main road connecting Khagaria
town to Sonman Ki Ghat on the banks of Baghmati has only two culverts. The road is 7 km
long and the sill level of all the culverts is above ground level or the bed level of the stream. This
obstructs the early release of water from the area. Farmers allege that the culverts have been
customised to provide extra benefits to the fishing contractors.

The community is of the view that if these culverts are made as per requirement and
sluice gates are operated on time, flood waters could be discharged at least one month earlier
than it is now. The major traditional floodwater drainage channel , which carries the flood
water towards the sluice gate is silted up and has been encroached by nearby farmers cutting
short its width considerably.

A nagging problem of the area is the breach of embankments, when due to heavy rains
in the catchments, extra water gets released in the rivers. Due to these breaches, the area gets
flooded to a depth of 10-20 feet, endangering human lives, property and livestock. This type of
flood occurs mostly every two to three years. In flood situations, most of the population takes
shelter on the embankments, roads and railway tracks.

Based on the combined SPS technical surveys of the project areas in Khagaria, the
following potential MGNREGA opportunities for flood-control were identified:

A culvert on the road from Khagaria station to Sonman Ki Ghat. The road is 7 km long, but
it has only two culverts, which only helps waterlogging post monsoon
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• Madura Sluice Gate: The sole sluice structure that drains excess water from chaurs and
other channels into Baghmati has 28sqm openings (7gates of 2mX2M), which is
insufficient to discharge the storm water of 75 sq km catchments. One more sluice gate
of at least the same dimension near the existing Madera sluice gate is essential for
speedy discharge of water.

• Detailed technical surveys of the main discharge channel by the SPS team over a length
of 7 kms found that the channel is badly silted up. Figure 2 shows the L-Section of the
main drainage channel from its starting point near Bisan village in the west upto the
Madura Sluice Gate at the north. As can be seen from the L-section, there is no
uniform and clear gradient in the channel and the present ground level (indicated by
the brown curve) shows clear siltation of the channel bed. The desired ground level
(indicated by the blue curve) can be achieved through a desilting operation which will
give the necessary gradient and also enable the channel to discharge water.

• More culverts need to be built on the roads in line with IRC guidelines that stipulate 5
cross-draining structures per 2 km. This will help the storm water to spread fast instead
of inundating one area.

• While making new culverts, the sill level of the culverts needs to be kept below the
ground level or at the bed level of streams. If possible, the sill level of existing culverts
should be lowered up to bed level of streams.

• To ensure that the livelihood opportunities of landless fishermen are not threatened in
a flood-controlled future, ponds beside the road to be deepened. Deepened and
properly designed dugout ponds may have potential for fisheries through out the year.
This will help the poor fishermen to get rid of the clutches of contractors and could
well avoid the possible conflict arising due to timely opening of sluice gates.

• Generating awareness among farmers to put up a united front and influence the local

Figure 2: Siltation in the Main Drainage Channel
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administration for timely operation of sluice gates. Farmer groups could decide the
timely opening of the gates as and when the ground situation demands.

• Renovation of the embankments, which are in very bad shape. These bunds are not
only used as a thoroughfare by local villagers, but also provide shelter during floods. A
wider embankment could serve the community better.

• The annual maintenance of the embankments, discharge channels and sluice gates is a
must without which any other endeavour would fail. The maintenance work has to be
done during January to April, so that it can be completed before the monsoon and
earthwork will get stabilized.

• Plantation on the embankments to check soil erosion

Table 16: Estimated Potential for MGNREGA Leverage in Selected Gram Panchayats

Table 17: Proposed Interventions, Costs and Potential MGNREGA Leverage, Gram
Panchayat Dahmakhedi, Khagaria

No. of gram panchayats 05

No. of job card holders in a GP 800 (average)

No. of persondays @ 80 per job card (average) per annum 3.1 3,20,000 persondays

Possible allotment for the 4.0 lakh persondays @ Rs 125 per
personday

Rs 4,00,00,000

Suggestions/ Possible
Interventions

Possible source of Funds Estimated Expenditure
(Rs. Lakhs)

Estimated Person-
Days Generated

1 Additional Sluice gate near
Madura gate

Govt. funds for flood protection
works, Water resources dept.
funds and NREGA funds.

50 8197

2 Deepening of Discharge
channel

NREGA Funds 42.34 31234

3 Provision of additional
culverts (at least 10 Nos. 1
mtr. RCC culverts)

PWD/ PMGSY funds 50 10246

4 To bring Down the Bed
level of existing culvert

PWD/ PMGSY funds 20 5738

5 Dug out ponds beside the
roads 50 ponds of 1000-2000
Cum each

NREGA Funds 46.44 34259

6 Repair and renovation of
Tatbandhs

NREGA Funds 33.21 24499

7 Repair and renovation of
Gates

Disaster reduction and relief
funds

24.85 6111

8 Awareness in community and
making of  farmer groups

20 0

9 Annual maintenance of
Tatbandh and Gates

Disaster reduction and relief
funds and NREGA funds

22.14 12703

10 Plantation over embankments
and road side bunds

Hor t iculture , Fores t and
NREGA funds

10 3279

Total Budget 318.98 136266
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In terms of demarcating a watershed, the surveyed Gram Panchayat had an area of 7,500 ha.
Given this, the cost per hectare of treatment comes to about Rs. 4,253.

The target panchayat where the SPS-MPA effort was focussed is the South Telwa
panchayat of Nautan Block, is nearly 30 Kms from the district headquarters. Most of the area
of South Telwa of Nautan Block, comes under flood prone area of Chanderavati River. The
panchayat has a population of about 15000 people and is spread over 1266.68 ha. One
Tatabandh has been made along the river to protect the area but due to lack of maintenance it is
in a bad shape and gets breached in case of heavy rains, damaging the crops and houses. One
sluice gate has also been made in the tatbandh to release the storm water of the area in to
Chandravati but this gate is also badly damaged and in very bad shape. Most of the area of
Gram Panchayat lies in the command area of Chandravati Diversion, but due to floods and
absence of cross drainage mechanism like aquaducts and syphons the canal network is badly
damaged and presently unable to serve the area. There are also low lands or Chours covering a
large area.

Suggested interventions in this panchayat are:
• The breached canal that forms a diversion of Chandravati needs to be repaired on a

priority basis. This will improve the irrigation scenario of the area.
• An aquaduct (20m) is needed in the canal near Barham Tola besides some small cross-

drainage structures at different points for releasing the storm water safely.
• The main sluice gate of Chandravati river need immediate attention.
• One small sluice gate is also required at Dabriya Chaur to release storm water safely
• Seven major chaurs covering nearly 30 acres criss-cross the panchayat area, and as per

villagers these could be converted into dug out ponds for enhancing the irrigation
potential of the area. These could be deepened through MGNREGA funds and the
mud dredged out could be used for making the bunds higher.

• Renovation of the embankments, which are in a very bad shape. These bunds are not
only used for movement by local villagers, but also become shelter points during
floods, so width of the bunds needs to be increased.

• The maintenance work on discharge channels and sluice gates need to be carried out in
the January-April period so that it can be completed before the monsoon and
earthwork will get stabilized.

• Plantation on the embankments to arrest erosion

4. 2. 2 Possible Interventions In W. Champaran

Table 18: Estimated Potential for MGNREGA Leverage in Selected Gram Panchayats

No. of gram panchayat 05

No. of jobcard holders in a GP Nearly 1000
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Table 19: Proposed Interventions, Costs and Potential MGNREGA Leverage, Gram
Panchayat South Telwa, W. Champaran

4.2.3 Benefits of Interventions

Seen on a watershed basis, the above watershed has an area of 1,267 ha. The cost per hectare
thus comes to Rs.13,454.

Through the measures outlined
above, it would be possible to effectively protect about 1.5 crore people of the state from the
ravages of floods. As demonstrated above, the benefit in an outlay of Rs.4 crores in the selected
panchayats could effectively help in controlling floods across nearly 9,000 hectares. Average
cost per hectare across the two districts comes to about Rs.5,582 per hectare (Rs.4,253 in
Khagaria and Rs. 13,454 in W. Champaran), mainly for drainage and channel deepening
works. this would mean that there is a possibility of leveraging around Rs.3,795 crores of
MGNREGA funds for drainage-based flood control measures over two years, which would
afford flood protection for the entire 68 lakh hectares across the state. However, in reality,
given work demand and the needs for other types of work, we would expect that the outlay on

Leverage MGNREGA for Flood Control and Protection:

No. of persondays @ 80 per jobcard
(average) per annum

80,000 persondays

Possible allotment for the 80,000
persondays @ Rs. 125 per person day

1,00,00,000 per annum
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Sr. S u g g e s t i o n s / P o s s i b l e
Interventions

Possible source of Funds Estimated Expenditure
(Rs. Lakhs)

Estimated Person-
Days Generated

1 Small Sluice gate near Debria
Chour

Govt. funds for flood protection
works, Water resources dept.
funds and NREGA funds.

15 2459

3 Provision of additional Cross
drainage structure (at least 20 Nos.
small syphons)

Water resources dept. funds and
NREGA funds.

8.16 1338

4 Dug out ponds in the seven
Chours covering 30 acres of land
Total digging 10 acre land by 3
mtr depth and rest of the land
can be used for dumping the mud
and embanking. (10 X 4000 X
3.00Mtr =120000 Cum)

NREGA Funds (in two years) 83.93 55036

5 Repair and renovat ion of
Tatbandhs and Gates

Disaster reduction and relief
funds

15.56 8928

6 Awareness in community and
making of farmer groups

10 0

7 Annual maintenance of Tatbandh
and Gates

Disaster reduction and relief
funds and NREGA funds

11.17 6409

9 Plantation over embankments and
road side bunds

Horticulture, Forest and
NREGA funds

10 3279

Total Budget (in two years) 170.42 89014

2 Repair of the canal network NREGA Funds 16.6 11566



flood protection per annum would be less than the above. If it is planned to spread this amount
over 5 years, about Rs.760 crores of MGNREGA funds would need to be spent to extend flood
protection and drainage works across the flood prone areas of the state. In contrast, the
expenditure on flood control under MGNREGA in Bihar in the year 2010-11 was only
around Rs.140 crores (or about 18% of that required).

The observed employment generation potential in the
selected panchayats is about 200,000 person-days with an expenditure of Rs.4 crores. Going by
this norm, we would expect that about 19 crore person-days of employment can be generated
with these priority interventions across the flood-prone areas of Bihar. If we spread the
interventions across 5 years, this would mean on an average an additional 4 crore-person days
of employment in the construction phase. At present, as per data provided by the MoRD's
MGNREGA website, 40 percent of job card holders (about 25 lakh households) in the flood
prone districts of Bihar are demanding work. This would mean an additional 15 days of work
for each of these households.

Apart from flood proofing, the
biggest beneficiary of such a strategy would be agricultural production. Sowing of the rabi
crop is delayed by about 2 to 3 months due to waterlogging, which afffects agricultural
production adversely. On the basis of our surveys in Khagaria, we also estimate that about 10
percent of agricultural land remains uncultivated because of waterlogging which can be
reclaimed for agriculture. If we assume wheat to be the main rabi crop, we expect that at
current prices, the total productivity gains per hectare could be around Rs.14,118. This can be
illustrated by a simple calculation as shown in the table below. Going by field experience, in
ideal conditions of rabi sowing, the yield per hectare of wheat should be around 40 quintals
per hectare. However, due to late sowing, the yield is expected to go down by about 8 quintals
per hectare. Due to the flood control and drainage measures adopted, in such areas, we could
reasonably expect an additional wheat yield of 8 quintals per hectare for land which is irrigated
(about 75 percent of agricultural land). It is further possible to reclaim an additional 10 percent
of land for rabi wheat through drainage measures, which would yield an additional 40 quintals
per hectare. At current prices of around Rs.1200 per quintal, gains in yield per hectare from
both such sources would come to Rs.14,118.

As per data available with the Department of Disaster Management of the
Government of Bihar, between 1979 and 2009, on average 75 percent of the land affected by
floods has been agricultural land. Thus, we can assume that about 51 lakh hectares of the total
flood prone area of the state is agricultural land. Of this, about 38.25 lakh hectares or 75% can
be assumed to be irrigated. Extrapolating the yield gain over this area, we get an increase of
Rs.5,400 crores in the value of agricultural output, with a corresponding impact on net
incomes and livelihoods across the flood prone districts. Additional gains of Rs.30,000 per
hectare could also feasibly accrue through kitchen gardens and vegetable cultivations after the
flood waters recede, as also from the employment generated in agriculture through a more
vibrant agricultural economy.

Employment Generation:

Reclamation of Waterlogged Areas for Agriculture:

36



Table 20: Estimated Gains in Agricultural Production through Reclamation of
Waterlogged Agricultural Land (Based on Surveys in Khagaria)

1 Area surveyed (ha) 7500

2 Rabi area loss (10%) 750

3 Expected yield of wheat if sowing is not delayed (qtls/ha) 40

4 Actual yields due to delayed sowing (qtls/ha) 32

5 Yield loss (qtls/ha) [3]-[4] 8

6 Irrigated Area @75% of agricultural area [1] * .75 5625

7 Gain in yield [5] x [6] 45000

8 Price / qtl (Rs) 1200

9 Gain (Rs.) [8] x [7] 54000000

10 Additional area reclaimed for cultivation (=[2]) 750

11 Expected yield wheat in reclaimed area (qtls/ha) 40

12 Total yield in reclaimed area [11] x [10] 30000

13 Price / qtl 1200

14 Expected yield gain in reclaimed area (Rs.) 12] x [13] 36000000

15 Total yield gain from timely sowing and reclamation [14] + [9]  (Rs) 90000000

16 Total yield gain per hectare (Rs) [15]/([6]+[10]) 14118

17 Flood affected area in Bihar 6800000

18 Of which agri area @75% 5100000

19 Of which rabi irrigated area @75% 3825000

20 Yield Gain (Rs.) [16] x [19] (Rs) 54000000000

21 Gain (Rs.Cr) 5400

22 Vegetable cultivation in non-flood period (ha) 200

23 Yield per ha (qtls) 15

24 Total output (qtls) 3000

25 Pricer per qtl (Rs) 2000

25 Value  (Rs.) 6000000

26 Value per ha (Rs) 30000
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Additional Employment Due to Rejuvenated Agriculture:

Reduction in Distress Induced Migration:

We estimate that the higher
level of agricultural operations due to flood control and drainage measures adopted under the
plan would lead to additional employment of 40 person-days per hectare. Over the 38 lakh
hectares of flood prone agricultural area, this would mean an additional 15.2 crore person-days
of employment generated in agriculture with additional income of Rs. 1500 crores for
agricultural labour families.

A common phenomenon due to the poverty
of Bihar is the migration of labour from rural areas in Bihar to states such as Punjab where they
work as agricultural labour. This is not surprising since the per capita income of the state
(Rs.6850, see GoB, 2010) is only about 40 percent of the national average and compared to the
national average of about 72 percent people living in rural areas, Bihar has nearly 90 percent
people living in villages. With interventions planned properly and carried out systematically,
a decisive dent can be made in poverty and distress-induced migration from Bihar's rural areas.

4.3 Towards Coping with Floods
Taking lessons from the horrific floods of 2008, and accepting the challenges involved,

MPA launched a campaign to ensure drinking water security to the people of Khagaria.
Pamphlets were distributed and volunteers discussed various methods of mitigating the wrath
of chronic floods with the people.

In the relief camps organised by the MPA, various methods of harnessing and
purifying rainwater were explained. Issues related to iron contamination of handpump water
and its impact on the body, clothes and utensils were discussed with the community.
Traditional methods of testing for iron contamination such as using jamun or guava leaves
were revived and disseminated with the community. In a 2007 survey of handpumps, MPA
found that between 55 to 89 percent of handpumps surveyed showed clear signs of iron
contamination in its districts of operation (Megh Pyne Abhiyan undated [a]).

Megh Pyne Abhiyan board displaying
levels of chemical contamination in
drinking water (left); Impacts of iron
contamination (right)
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An answer to this emerged from MPA's exposure to attempts in Supaul district to
design a water filter. MPA's design consists of 3 earthen pots made to fit on top of each other
with holes in the top two pots to allow the water to filter down. The inner diameter of each pot
is 10 inches, the height about 1 foot and the thickness of the wall 0.59 inches. These
potsaremade locally of carefully screened earth, sand and rice husk. The middle pot acts as a
filter with layers of wood coal, pebbles, nylon net and sand placed in sequence. The bottom
pot has a tapattached to it so that filtered water can be used without problems. The cost of one
such filter is only Rs.299, of which 74 percent is labour cost. Another lower cost variant comes
to about Rs.150 per unit (Megh Pyne Abhiyan undated [b])

MPA has also worked on rainwater harvesting and
initial efforts with collecting water in plastic gallons soon
gave way to more effective techniques. Jal Koti, or the
method of collecting rain water in containers made of mud,
bamboo, cement, sand and red oxide, evolved after
experiments with various materials. Typically a plastic
sheet mounted on bamboo poles is used to collect and
divert rain water into a container or jal koti. A typical jal
koti with a tap at the bottom of the pot can contain around
350 litres of water. It was found that rain water collected in
these containers had a long shelf life compared to the 5-10
days a plastic or earthen container can offer. The Kotis also
became a source of livelihood for the artisans traditionally
working with bamboo. The cost of one such unit comes to

around Rs.867 only (Megh Pyne Abhiyan undated [c]).
The efforts helped bring down the occurrence of water-borne diseases like diarrhoea

and other stomach-related ailments, fever and cough. This was particularly evident in the
Khatta Tola village of Sarsaba panchayat, where the predominantly mahadalait population
was able to take the sting out of kala azar and other diseases that used to haunt this area year
after year (Prasad, 2009).

While the jal kothi based rainwater harvesting campaign succeeded in giving people
safer drinking water during floods, their complaint was that after the flood months they have
to fall back on handpumps as a source of water. MPA then mounted a survey of wells as a safer
alternative. Comparative analyses of different contaminants in wells and handpumps brought
up the fact that the share of handpumps in all contaminants such as iron, ammonia, hardness
etc. was substantially higer than that of wells. MPA then decided to take up wells as a drinking
water source in their areas.

A new type of well was designed. The well had two platforms or chabutras above
ground level for bathing and washing clothes. The height of the steining wall (lehra) which is
traditionally kept at under 2 feet above the chabutra in such wells, was raised to 3 feet above.
An additional retention wall was provided around the well to safeguard against flood waters.

Matka filter

39



Care was taken that the site of the well was not near a soak pit or toilet in order to avoid
contamination. A pulley was provided on the well for pulling out water. Wells in North Bihar
are traditionally open dug wells. MPA designed wells provided a bamboo lid. Such wells
typically are made with 6 ft 11 inch internal diameter and 20 feet depth or with 2 metres
diameter and 15 metres depth. The costs per unit can range between Rs.26,000 and Rs.1.26
lakhs. (Megh Pyne Abhiyan undated [d])

Post the flood of 2008, the campaign focussed on the quality of drinking water and
found the levels of iron and arsenic much above desired limits. This led to a multi-pronged
approach of rejuvenating the traditional sources of water – wells – and introduction of filters
to bring down the iron content in potable water.

MGNREGA came as a shot in the arm for the campaign with the panchayats agreeing
to channel its resources towards rejuvenating existing wells and building new ones. The focus
was now on providing safe drinking water during the days of the flood and the days that
followed. Two villages were taken up for MGNREGA work and matka-filters and Jal Koti
were provided as part of the MPA campaign.

Works were initiated on the following lines:
• A survey of drinking water sources
• Identification of wage seekers
• Finding out status of job cards
• Survey of households
• Village meetings that ensured 100% participation of people in the campaign
• Selection of work and storage sites

Artisans of Kajichak village were given the task of manufacturing matka-filters to
ensure iron-free drinking water. In this area where agricultural labour was the only source of

New type of drinking water dugwell designed for flood prone areas
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livelihood, MGNREGA thus made its entry offering a fallback option for the first time. An
effort was made to make and distribute earthen matka filters to clear out the iron content, but
the plan got stuck since this activity could not be included in NREGA SoW as it was perceived
to be a skilled work.

Water-borne diseases like cholera and diarrhoea that ravage north Bihar during the
flood months have much to do with lack of proper sanitation facilities. MPA introduced the
concept of faydemand shauchalays (useful toilets) to prevent water contamination that follows
open defecation, and also to offer the flood-affected clean and cheap sanitation options. A
typical such shauchalay would be double-seated with separate tanks to collect urine and faeces.
The tanks are made above ground level to prevent water contamination. The user puts ash into
the tank that collects faeces, and the human waste thus treated is used as fertilizer.

The concept caught on despite initial public reluctance to adhere to the terms of usage:
That you can't defecate and urinate in the same pot, sprinkling ash on excreta, and cleaning
oneself not atop the pan but at a separate area. Yet, it worked mainly because faydemand
chauchalays were a clean, cheap alternative, because it came handy in pre-monsoon as well as
post-monsoon months, it prevents water contamination and keeps surroundings clean, and its
conversion of human waste as fertilizers. Such a toilet typicall costs around Rs.5,659 per unit.

MGNREGA could also come handy in constructing raised kitchen gardens that could
address the rampant issue of malnutrition among women and children in a big way. Every
interested household can get wage employment under the scheme to raise his homestead
protecting their life and property.

Khagaria town has two elevated platforms for a population counted in many
thousands where people rush in with their livestock during the floods. An elevated platform
per 30 families or so is needed to make life manageable during the floods (families tend to live
on these platforms or on top of the embankments for whole months), a task that can be
undertaken using MGNREGA funds.

Jal Koti and Matka filter on display at the Republic Day parade in Khagaria
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4.4 Flood Areas Programme
A major recommendation of this report is that a special flood areas programme is started

in mission mode in the state of Bihar which combines the goals of flood protection, livelihoods
augmentation for flood prone areas and strategies for coping with floods in flood affected villages.

As shown above, the drainage and flood control measures are labour intensive and
location-specific. The average cost norm emerging from this report for such interventions is
Rs.5,582 per hectare. If we add further livelihoods promotion components for the flood affected,
alternative livelihoods for communities such as fisherfolk (who may lose rights over traditional
water bodies and for whom special alternative livelihoods opportunities will have to be created)
and strategies for coping with floods to this average cost, along with human resource and capacity
building costs required for the task, a state average cost norm of Rs.10,000 per hectare for a
focussed development of flood prone areas would be recommended. About 40 to 50 percent of the
funds for this could be sourced from MGNREGA and the balance from BRGF and other
programmes. Over 68 lakh hectares of flood-affected area, this would mean an allocation of
Rs.6,800 crores for such a programme or about Rs.1,360 crores annually.

Such a programme would:
a. ensure flood protection and drainage works on a location-specific watershed based

principle
b. create employment opportunities within Bihar's rural areas and reduce migration from

the state
c. reclaim waterlogged areas for agriculture and make a permanent and sustainable increase

in agricultural incomes
d. create further livelihoods avenues for the rural poor
e. improve the quality of life of the rural poor in flood prone areas of Bihar through better

access to sanitation, drinking water and housing during flood periods.

Phaydemand Shauchalaya on display at the Republic Day parade in Khagaria
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4.5 Challenges
Needless to say, the challenges to such a strategy working out are numerous. Some are

outlined here:
1. For proper planning of such interventions in flood prone

areas of Bihar, a massive human resource base will have to be created which can
effectively plan and execute such interventions. These are not merely
engineering solutions but require very complex social engineering over large
areas and as such cannot be handled by conventional line departmental
mindsets. A special and dedicated team of professional talent will be needed to
handle the tall demands of the task of reconstruction of Bihar's flood-affected
areas. However, a strategy for capacity building and support for such human
resources personnel needs to be worked out in detail. Such a strategy should
aim at creating a pool of human resources available within the state which is
capable of carrying out such planning and execution. Help from civil society,
professional institutions in the form of training and support for micro-
planning (as illustrated by the SPS-MPA collaboration) will help in taking this
task further

2. Spread across several panchayats and villages spanning
several hectares of land, the traditional chaur-based drainage system of Bihar
needs to be revived if the flood problem has to be managed. However, this
would imply a very massive task of social mobilization across a very large area
to work out detailed agreements for planning these works. This would entail an
effort in which PRIs, government functionaries and people's representatives
will have to work hand in hand. Civil society will have a special role to play in
taking such efforts forward. The task will require an enormous political and
administrative will to be carried out.

3. As illustrated by the case of Khagaria,
fisherfolk have a vested interest in keeping the sluice gates closed so that flood
waters remain in the upstream and they can harvest fish to earn a livelihood.
Most of these fisherfolk are working for contractors who actually corner the
profits from fish harvests. A mechanism will need to be worked out at the state
level to ensure that sluice gates are opened and such fish contracts are relocated
to traditional pondages which have been desilted or fresh storages created as
part of the proposed interventions. This will yet again need requisite political
and administrative will to ensure that vested interests and lobbies do not work
against the larger goal of flood protection.

4. Very often pattas are allocated to
farmers of very poor families on the drainage lines, which have slowly silted up
over the years. Such a policy can be fatal to the goal of effective flood
protection, since these drainages are the lifelines which can protect the vast
majority of the population living in the flood prone districts. While there is no
doubt that the very poor landless families need land or other livelihoods
options, steps such as the above can only be self-defeating. Alternative
livelihoods options and strategies need to be worked out for such sections of the

Human Resources:

Social Engineering:

Problems of special communities:

Safeguarding against erroneous policies:
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population. Similarly, interventions such as the Khagaria Bachao Tatbandh are
a potential disaster. The purpose of this is to prevent water from the upstream
from flooding Khagaria town. However, this will further create waterlogging
in the upstream area. Over time, seepage from the tatbandhs (which is a
common phenomenon) will also create waterlogging problems downstream
and will also increase groundwater levels downstream which in turn will lead
to further aggravation of the waterlogging problems downstream. Clearly, the
established mindset of embankment/tatbandh creation will need to be
abandoned in favour of a more systemic and challenging alternative to flood
control.
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