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PREFACE -

An area is considered Lé be water logged when its crop
productivity is affected by high water -table, causing -adverse
effect in the root zone of the plant. Water logging or drainage
congestion 1is mainly caused by improper planning. of flood
manageméntjworké and other infrastructural development works like
road, caﬁal, "embankments etc. and faulty water, management .
practices. Construction of variocus structures impede the ‘natural
flow of the rivers/drains etc. and may cause drainage congestion
in the adjoining area. Over irrigation from canals in
agricultural land may cause excessive percolation and consequent
rise in ground water table, effecting thereby the root =zone of .

the plant. For the problems of water 1logging and drainage
congestion in an area lined canal, impervious obstructions,
impermeable soil strata, inadeqguate natural drainage and

irrecular or flat topography are also responsible.

Total flood prone area in the country.is estimated as
100 lac. hectares. Bihar state which covers one-nineteenth
‘territory and one-tenth of the total population of the country
itself constitutes 64.6 lac. hactare i.e. 16 % of total flood
prone area. The problem of drainage congestion and water logging
has been projected -as a very serious one by both the State
Government and expert. group of committee appointed by'-government
time to time. In the state nearlyv 9 lac hectares area is facing
the problem of water logging and drainage congestion out of which
8.00 lac hectare lie in North Bihar and 1.00 lac hectares in
Central Bihar. Area adjoining south of the river Ganga from Patna
to Lakhisarai in a length of 100 kms and width of 6 to 7 km,
consists of 7 Tals (low lying pockets). This area 1is popularly
‘known as Mokama Tal. During monsoon months almost all the Tal
gets filled up with water. This'hampers optimum utilisation of
land resources of Tal prrticularly during Kharif season. When the
Tal gets drained out by its natural drainage by mid October, a
bumper . rabi crop 1is ¢grown almost in the entire Tal area,
depending on the availability of residual moisture in the soil.

Study of water logging and drainage problems in Mokama
Tal area has been suggested by the Bihar State Irrigation
. Department. For . preparation of this report the
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- ABSTRACT

Water loéging refers to the condition qf an

agricultural land in which it can not be put to its normal use as

logging may occur due to stagnation of surface water as a result

of low infiltration rate of the soil as cdmpared to rainfall

flow and poor vertical as well as horizontal drainage.

_ problem- exist. in manifest mainly.in the dipect form of surface
water stagnation. The Mokama Tal area is . richly endowed with
abundant fertiie-scil. Its‘gréat potential of land reéourqe lis
remain underutilised'due‘té submergencé during monsoon. Contipued

- submergence. in mqst‘of‘the Tal hampers the. cultivation of -Khérif

iii

a reéult of either or both of high water table énd surface -
ponding. The water logging condition takes place due to surface’

flooding and rise in ground water table. The surface water

intensities and inadequaté surface draihage. The rise in ground
water table is on account of existing initially high ground water.
level, high‘ water flow into the soil through infiltration,.

exfiltration of ‘ground water as a result of stagnating_subsurface‘

In Bihar the drainage congestion and wgter logging.

crop in a vast area. If somehow drainage of the Tal delays the ~°
Rabi -crop.'also'sﬁfférsfdue to delayed sowing and loss of soil’

moisture when it approaches to the stage of maturity. There are



various  reasonsf;fof the long féitiﬁroblgh'of Tal éreg. In the |
‘present 'étgdy slﬁfief'déscripﬁidf . the‘Hpkama‘Tal ﬁrea, river:
systém, ggology and‘ianduée hasTbéen giyen. Thé report"exp}ainﬁ
in ldetaillthe na{gfé aﬁd*gxteﬁt 6f7wéter l&gginglpro§le§.in Tal
area, recqmaendationé of Qariqus eﬁﬁertgl 'cbmﬁittges aﬁdl the

status of reanedial measures adopted’ahd-achievéd.




1.0 INTRODUCTION

According . to Bureau of Indian Standard (BSI) Twa;er
logging (Is11493-1986) refers to the condition of land in which
it can not be put to its normal use as a resul; either or both of
 higﬁ- water table and surface-panding. In afable.lands degending
_upon the‘exfent and duration of water logging the crop ygeld ﬁay
reduce substantially or even become zero". The Central Board of
Irrigation and Power has défined water logging as "An area is
said_to'be water logged when the water -table riées, to an extent
‘that the soil pores in the root zone of a ciop,lbecome saturated,
resqlting  fn fgstriction ‘of;the normal circulation qf air,
decline in theé level of oxygen and increase in the :lével éf
cofbon-di@xide; Tﬁe' water table, thch ?s considered harmful,
would ﬁepend upon the type of-crop, type of soil and quantity of
water. The actual depthlof‘water taéle, when it étarts affecting
the vield of the crop édversely? may vary'ovér a wide range from
Zero - for  rice ‘to about 1.5 mts for other crops". " The most
damaging effect of wéter logging.is ﬁgnifest'in the 1loss of
agricultu;é‘.p¥§duction which‘ﬁay vary*from‘abc&i 50% fo 100% of
norhal p;oduction depending‘ﬁpon the type‘of”crop, nature and
sevefity of problem. |

Out of about 329 m.ha. geographical area of the country



about 140 m.ha (about 46%) is only under cultivation and further

jhﬁrizontal expanéion\is rather a remote possibility. Moreover, an
area of_aroupd.144'm.bgjis syffering frph water and wind erosion
and - about 29 m.ha from special problem' of water iogging,
excessive salt concentration etc. (Aggrawﬁl &lDihkar._1990). -in
India .thé first'sufvey qf water logged area was'doheiiﬁ i9%2 by
Irrigation. Commissiqn.'lNational Qommission on Agribul?ﬁfe}
Central - Groundwater Board,:MinisFry of Agricultﬁre etc., have

also given.figgfes about_total water logged argé in India- (Table
1.1). Figurgs_for Watgr }ogging in_differgnt Stgies #s given by
Irrigétion Commission, Nétional Commission'pn Agficulturé (19#6)
and Ministry of_Agr;cuthre_(iQQOJ_aré‘preséﬁied'ih Table 1;2. It
is seen from the.Tablell:l and Table 1.2 that differént‘ agencies
havé given different figures of water ;ogged area in India. The.

data (Tgblg }.2) show that the problem of water loggjng.is more

proqounced»nin West.Bengal,.Uttar Pradgsh, Punjab, Bihar etc. In
Bihar, draipagthas received much less attention than it should
-have.r,Maiqr‘ projects Spch as Kosi and Gandak ~ were formulated

' apparently ‘withoﬁt adequate consideration. of ' drainage problems
(Sinha, 1992}., Thé‘river:Ganga flows from west to east in. the

central part of Bihar._Moét of the riveré originating from south

Biharljdin the river Ganga. These rivers have steep slope in the




Table 1.1 Water logged area in India according to different

" studies
S. .Yeaf . Agenc& ﬁndertakihg Water iogged ’ Wat?r logged
No. = study ) area in area as % of
million ha ‘ irrigated arsa
1. 1972 Irrigation Commission - 4.840. - S 12,2
2 19786 National Commission on 5.986 13.2
" Agriculture . ‘
3. 1982 Central Ground Water 3.423 . Bl
1. 1984 Administrative Staff 10.000 . 16.9
' © College of India ~ - S ':
R.Bowander and C.Ravi '
‘5. 1989 World Watch.Paper No. 3 120;000“‘ o 28.9 -
6. 1990, Ministry of Agriculture 8.526 - L. 12.3



Table 1.2 Extent of Water logged area as estimated by
various agencies

sl. State As per National . As per National As estimated
No. - Commission for Commission on by Min. of
Irrigation | Agriculture Agriculture
{1972) (1976} ‘ {1990)

1. .Andhra Pradesh N.R. 3.39 3.39

2. Assam N.R. N.R. 4.50

3. Bihar . N.R. 1.17 7.07

4. Gujarat N.R. 4.84 | 4,84

5 Haryana 6.5 6.20 6.20

6. Jammu & Kashmir N.R. 0.10 0.10

7 Karnataka 0,07 0.10 0.10

8. Kerala N.R. 0.61 0.61

9. Madhya Pradesh - 0.57 0.57 0.57

10. Maharashtra .28 1.11 1.11

il. Orissa N.R. 0.60 0.80

12. Punjab 10.90 10,90 10.90

13. Rajasthan 3.48 3.48 ©3.48

14. Tamil Nadu N.R. . 0.18 0.18

15. Uttar Pradesh 8.10 : 8.10 19.80

'16. West Bengal 18.50 - ~ 18.50 .21.80

17. Delhi N.R. ‘ - 0.01 0.01
Total 18.40 59.86 85.26




upper reach and very mild in the lower reach. The relief map of
the state (Fig 1.1) gives a general idea about £he téﬁographyr of
the .region. On the right bank of the river ‘Ganga there are
extenéive Tal lands which require effective drainége.to raise the
Cproductivity. Tal land is a low lying water iogged area of about
1062 sq.km. Thisr area 'is popularly known- as yokama Tal. It
comprises of Seven Tals. Break up of the Tal area is shown in Fig
1.2, The Mokama Tal femain water logged for thef whbie‘rofA the
monsoon pericd. This Hampers the‘cuitivation of Kharifbéroﬁk" The
area needs timgly d}ainage afterAthe_monsoon flboding‘ﬁo ensure

efficient .cultivation. When the Tal water is drained out timely

it leads toc bumper Rabi cfop. Efforts_havé been made by varicus

iqdividuals and committees constituted by the Go§ernment to
identify the major cause of water logging problem in Tél area and
its possible'solqtionsl Some schemes, as proposed in ldifferent
'étudies, were also éxecuted by the Government to combat this
problem,

In- the - present study an attempt has been made to

describe the Tal area, nature and extent of problem, findings/

suggestions of various studies and status of various efforts made

so far.

toeg
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2.0 PHYSICAL DESCRIPTION'OF THE STUDY AREA

2.1 Topography and Physical Features

The study area popularly known as Mokama Tal is an area
~of fertile andrlbd lying land on the right bank of the river
Gangé and south of eastern railway line running parallel in a

length of 104.6 km and width varying from 6.4 km to 17 ” um. The

area remains water logged for the whole of the monsocon period} It

has "been divided into several subareas by south north
embankments, rails, roads or other natural divides. The 1land -
between the. railway line and Ganga is rather high and

conseéquently natural drainage across this land is not possible.

On the south of the Tal area, the terrain is very flat. The
tragedy of the area is its topography which renders drainage

difficult for the area,

2.2 River System

Various rivers that rise from South Bihar aﬂd flow in
‘northward dipebtién enfef the Tal from the éouth énd form one
chan;el named thwa and later Harohar, flowing from wést to east
in the middle of the Tal (Fig.2.1). The Tal a;eé acts as a delta

for right bank tributaries of river Ganga in between Mohane and

Nata wvallevs. Lilajan and Mohane rivers rise from the hills of
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Haza:ibagh district. which is in the south west corner of the
basin: The river Mohane rises at an altitude of 915 m above
MISXL., At 'a distance of about 12 kms south of Gaya these two
rivers join toéether and known as Falgu. The river Falgu again
bifurcates into Mohane and Falgu after traversing a distance of
about 40 kms. The river Falgu further splits inte two channels
namely main Falgu channel and Lok;in channel. The maih Falgu
cbannel has a new name Dhowa when it enters into FatﬁhalTal. fhis
river thgn turns east and flows parallel to the Ganga. The Lokain
channél meets DHowa near Khusrupﬁf. The river Mohane also
bifurcates- intq two channels. The western channel of bifurcated
Mohané‘river has the ﬁriginal name of Mohane. It meets Dhowa near
Bakhtiarpur. The comgined channel thereéfter .is also~ called
Mohaﬁ?lwﬁich{ in later reach, is known -as Harohar. All the rivers
of Mohan;;‘Eénchane,‘Sakri and Néta‘yalleys flowing‘usually frdﬁ
‘.soutﬁ‘fto ngrth ente; tﬁerTal at different points. The main
|  centr%i ‘ri;ér flowing through the Tal area from west to east is
‘éalledg b& 'séveral names such as Dhowa, Mohaﬁe and Harochar in
differgnt  séctions of the Tal area. Finally the'river Harohar,
‘which Tié thé main outlet. channel for the entire'Tal area, flows
éastyé?du—for.ZS kms after crossing Railway line and P.W.D. road

' “and drains “into the river Kiul near Rahuaghat. From this




|
confluence- - the .combined Kiul-Harohar flows in- the qorth ,easp
direction and ultimately falls in the riger Ganga near Sura,jgarh.
Thé Tall and all these r;vers lies inz,Kiﬁlfﬂgrqhar :baéin.‘ The
total drainage area.of the river Harohar above its confluence
with rivgf Kiul which.directly feed these Tals.is " about 13,340

-sq.km. Out of this the .drainage area of few rivers is given  in

thagrablé (Table 2.1} below:

te

Tagi; ZlI:'.Ca£qhﬁéﬁt‘érea of séme of the rivefé contributing tq
Ce Mpkgma-group of‘Tals

o, Neme of River . T catehment Area
No. _ : . in sgq. kms.
Lo ranem 1100
2, : - Dhadhar o ‘  240.00

3. ' ‘Lilagan - | 646.00

1. Mohane = - 990.00

5. 1 Job v : - 42.50

6 Morhar  256.00

2.3 Mokama Groué of Talsi:

Mokamé groﬁp of Tals éxteﬁds over‘Fatuha,‘ Bakhtiarpur,;
Barh, Pandarak and Mokama ploqks qf Patna district,'Harnautl and
Sarmgr;i af Nalaﬁda district,. énd Barahiya and Lakhisarai of

Munger district. Tt has a total area of about 10862 Sg Km.,‘ lying

11



between latifudé 25° 10'N to 25° 35'N and:loﬁgitude 85° 5'E to
86° 8'E. Mokama Tal lies in Kiul-Hafohaf river.basin gnd having a
saucef shaped depression extending from Fatuha in the west ‘té‘
Lakhisgrai in the east. Thé length ;f‘the depréssioh is ébauf 100
Km and itélwidth varies froﬁ 8 Km to 177Km. It spreads. over an
area of aBout.lOSZ Sq Km, ruﬁning close and almost parallel tp
the right bank Qf, ri?er Ganga, from Fatuha to Lakhisaréi.
e .
Drainage slope éfrthe Tal area is mainly from west to east. The
area has got croés slope also from south to north up to Harohar.
The strip of Tal cross-drains from north to south on the north of

the Harohar. The topography of the area clearly indicates that

the river Harohar is the master drain of the Tais(Fig 2.1).

Though the Mokama group of Tals is continuous from
Fatuha to Lakhisarai, it is diffeyently named in its different
reaches. These are namely Fatuha Tal, Bakhtiarpur Tal, Barh - Tal,

More Tal, Mckama Tal Bdrahiya Tal and Singhaul Tal.

2.3.1 Area and Capacity éf Tal;

The area, —capééity, ground elevation and range' of
highést water level of Tals are presented in table 2.2. The‘
Mokama .Tal spreads over a very large area of about 200 Sq Km,

while Fatuha Tal has a total area of about 52 Sq Km. The total




_ i
comb-ned capacity of the variocus Tals at HFL is apprcximately

: ‘ o
4,37 Lkam. It varies from RL &0.80 m in Fetuha Tal to RL 43.10 m

in Barahiya Tel. From west to east the differen¢es in the lowest

anc highest grcund levels are 8.54 m and 7.3 m respecpively. The

difference in highest'water level =g 7.70 m. This indicates that

' |
water surface in Tal is nearly parallel tc the land surface.

Table 2.2. Area, ground elevation and highest water level of the

Tals i
or vame ot Tl Copaeits area in  Ground | Highest water
No. at HFL Sq Km. Elevation level 1971-91
in ham ) in m ! inm
| Fatuha Tal 5,562 ;;T;Z."'ZQT;;'L;'%}T;;""_“;E,T;E'"
2 - Bakhtiarpur Tal 7,968  188.00 43.58 to 47.24  48.67
3. Barh Tal | 22,030 132.06 42.06 to 46.02  47.30
4. More Tal 85,717 215,00  39.32 to 44.20 45.07
5. Mokama Tal 1,04,994 200.00 38.40 to {1.75 '44.13
ST'Bérahiya Tal i,;2,025 171.00 38,70 to ﬁ1;65 43.10.
7. Singhaul Tal 97,495 124,00  38.40 to 3|‘9;62 | '43.-10
T leear | ilss,est 1os2.00 T

Z 4,37 Lham

2.3.2 River System of Tals '

Line diagram of various rivers joining the Tal area is
shown in Fig.2.2. River svsiem for each Tal is described below:

13 |
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FIG 2.2 LINE DIAGRA\& OF RIVERS. JOINING THE TAL AREA
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2.3.2.1Fatuh; Tal

The Fatuha Tal is 1in the eastern'mostxpart of Tal area
and is ismalleét in‘arga.‘River Dhowé; an important branch of
riQérl Falgu flowing iﬁ serpéntine courserenters the Fatuha Tal
area aﬁd fidwing:centraliy'iﬁ norﬁh‘east direction makes én exit

through a railway culvert 4.8 km south. of the Fatuha railway

‘station on the Fatuha-Islampur railway embankment,and enters. the

Bakhtiérpur Tal. River Mahatmain, another branch of river Falgu,
enters the Fatuha Tal, travels some distance and enters the

Bakhtiarpur Tal through another railway culvept.
2.3.2.2 Bakhtiarpur Tal

Ri?er :Mahatmain flowing down joins river Dhowa which
flows eastwards almost cgnt:ally:of Bakhtiarpur Tal. ‘A é?ili
éhénnel Kathautia, taking off'ffom riﬁef Mahatmain':and .fISWihg‘
almost_ parallel ko Dhowa ié joined by aﬁother,branch. of lriver
Falgu and finally;ﬁéets tﬁgf:ivéf Dhowagt.Lahdib.Dhowa.:flowing
dd?n froh:He£etp§ééspwafé:is'JS;ﬁed-by:£wo”§therJb;anchés of
rivér Fang  nameiy r£§ér ﬁéﬁéiﬁaﬁd.rivérl&hiraiyé coﬁing from

south. It finally meets river Mohane combined with river Paimar

“at the end of the Bakhtiarpur. Tal {just before entry in the Tal).

Now the combined "river ‘Dhowa ‘'as river Mohane after their
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¢ o
cunfluence, make. =xn exit frow the Bakhtiarpur Tal through a
culvaert ana entcrs Jarh Tal. The Bakhtlarpur Tal is bounas= .

wegt-east and. neich by railway embankments.

2.3.2;3.Barh‘Tal

River Mohane passing through a railwaylculvert briﬁgs
water from Bakhtiarpur Tal and travels eastward. River Panchane
meeté river Mohane flowing from the south in thg Tal. The 'river
Mchane crasses the Barh Tal and enters Moré Tal. Barh Ta. ,ié
beunded by railway embankment on the west and north and bv road

emheinkment on the east:;

2.3.2.4 More Tal

River ﬁohane f]owing in serpentine course 1n the
southern half part of More Tal. crosses this Tal énd ernters
Mr kamah Tal. More Tal is bpunded‘by a road on the west, - re.ivay
embankment on the north and the left bank of the riveg. Bari }h‘

the south.

2.3.2.5 Mokamah Tal
River Mohane carrying water from More Tal -enta2r ' intn
Mokama Tal from northern boundary and travels almost"soufhward{

- Then it is joined by river Bari and further down by _.Triver

Dhanayan. It flows downward and known as river Harohar which




enters the Bardhiya‘Tal. Mokamah Tal is bounded on the north by
the railway embankment and most-of its southern boundary by a

read.
2.3.2.6 Singhaul Tal

The central river flowing in Mokéma Tal and Barahiya Tal
makes northern and eastern bounaary of Singhaul Tal. Some small
tributéfies of river Harohar enter this Tal from the soﬁth. Riyer
Tati flows through the south eastern part of the Tal and joins
fivéf Harohar in the Barahiya Tal. Most of the northern bbundafy
of Singhual Tal is formed by the course of the river Harohar
whileu road embankment bound part of the Tal on the west as ‘Qell

as-eaét.
2.3.2.7 Barahiya Tal

River Harohar, _entef&ng from Mokamah Tal, trea.erse
.long the western. boundary of Barahiya Tal. The river Tati,
origihating near Morui, east of Sakri valley, traverses a

Ly

distance of about 50 kms and meets the river Harohar in Barahaiya
Tal ‘area. After meeting with river Tati, its course turns
eastward. Two more rivers Kaurihari and Some entering the Tal

from the séuth meet river Harohér at two differeht points.

Harohar, which is the outlet channel from the entire Tal area,
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flowé eastward more than 16 Kkms aftér exit ffom the Tal boundary
and is joined by river Kiul from the south..ﬁrom this ‘conflgence
it continues to fiow in the north eastern direpticn towards i;s
ultimate destination of the confluence with fiver_Ganga about 16
km ‘downstream,‘ The western side of -Bgragiya Tal forms the
Boundéry of Mokéméh Tal in the north and Singhual Tal in the
Scuth. Eastern  -boundary of this Tal ié formed by the embankment

of eastern railway southern boundary by rcad embankment.

2.4 G;olbgy and éoils

The fal area is a saucer shaped shallow‘depression and
it hés sémi undulation Qith micro-rélief. The maximum and minimum
.ﬁeight of the Fatuhé~Mokama—Barahiya Tal areé varies frdm 36 m'to:
45 m f?om east to west above MSL andinortheriy slope is moderate.
The slope ofrthe;Tal varies frpm 0.057 ﬁ)km to 0.085 'm/km. from
‘west to east. The underlying soil for Tal afga is im#ervioué cléy
and silt having léﬁ moisture yielding capaci£y; The core of the
Tal area has a surfaég coveg of deﬁse, poorly dréined, unoxidised
and humus fiéﬁ cléyey soil., It is grading into progregsiveiy
lightér soii togérds feriphérgl. par£ Qith progressive inéféase

in silt‘fraction. The sub-surface characferistics_of the Tal area.

give an indication that nearly 50 per cent of the area underlain

by an over-lapping alternation of grey, to dark grey semi-sticky
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to sticky ¢lay and silt with lenticular layers of fine . sand at
places: While approaching .towards the'leveewafea lateral faces;:
variation from.clay to sil# and to silty clay is common.. The .Tal .
area is essentially built up by the major contribution from the
upland drainage system originating frém South Chofanagpur_
highland . which transported silty ‘or fine sand. infoml this
bééksw;mp. Sedimen£ brought by flood wa£e£ for thé' épill over
watéf 5f thé Gangé has also contributed to‘it.r The neg-tectonic
m;vemeﬁt éloqé ‘the Giriyak—Sheikhﬁura and the éone- liﬁ;amenté“

explains the formation of the upland drainage system.

Geomorphqlog}cally, theuentire Tal area .is divided into
three substratas:‘ alluvial wuplands; older flood plain gnd;
present flood plain of the Ganga on the northern side‘qf .Patpaf.t
Mokama road‘and.the'Gangé. The Alluvial lapd-fofm unifs of ﬁhe
Tal area‘incluae: the natural levee runniné eas£;west_along the
down st#éam of Ganga; backswamp'and; aggraded chahnels draining

down into backswamp

There are three physiggréphic zones in the Kiul-Harohar
basin which govern the creopping sequence widely. The southern
part of the basin has old alluvium grey to greyisﬁ yeiléw soils

with heavy texture. The middle zone comprises the famous Tal
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lands which remain under water for two and four months during
Khérif but are intensively cropped during rabi. The extreme
northern part of the basin consists of alluvial zone up to  the

river 'Ganga.

2.5 Land usé

The aféa-under:forest in the Kiul-Harchar river system
is abéut 7 percent while thé qrbﬁped areé is«SO percent'.of the
’ tota; area., fhe.érea under irriggtion‘is about SQ percent of the
‘crobped area.

In the Tal area_land use'pracﬁices_of different  lénd
form‘ﬂnits have different land usefpracﬁices; Thése'are'preéented
in table 2.3.

Table 2.3. Land use prabtices in Tal_area

ke e ——— . A e Al e LA AL e o W= T T W W= Y W TEE T Ty = =N A e = e =

1. Natural levee ) Multiple or double cropping
) ‘ mainly Wheat during Kharif and
Gram during Rabi season '

. 2. "Backswamps : Single cropping
‘ ‘ ' mainly Gram and Mustered oil
seeds. : :

S i e e T ——————————————— " | O - ——— P R ———— -

2.5.1 Cfopping Pattern‘ih the Tal Area . ;

The geographical area of the Mckama group of . Tals is

1062 sq. kms. Out of this éréa, an appfoximate_estimate of high_

.20




iand, Rabi land and paddy and double crop area is given inr tabie
2.4. It is clear from table 2.4 that about three-fourth of the
total Tal area is Rabi land and only 16.76% area is paddy ‘and
double ‘crop 1land, ;heycas in other part of Patn; and ‘Muhger

districts, Kharif intensity is much more than Rabi.

Table 2.4. Broad Land Classification in Tal Area

sl Name of Tal Area in sq. km Total % of

No. = eeememmmmeer——mm——— e —————- Area Total |
High Rabi Paddy & in ) Area

Land Land Double crop sq.km. of |

Area Tals |

1. Fatuha Tal 5.12 32.80 14.08 52 . 4,88 ;
2. Bakhtiarpur Tal 23.04 91.20 53.76 168 . 15.85
3. Barh Tal 15.36 93.60 23,04 132 12.44
4. More Tal 23.04 145.88 46.08 215 20.24
5. Mokama Tal 7.68 161.60  30.72 " 200 18.79

6. Barahaiya Tal 17.92 153.08 - 171 11.70 !
7. Singhaul Tal - 113.76 10.24 124 16.10

Total 92,16 791.92 177.92 1062 100.00 !

Various crops presently grown in the Talsarea areA broadly
classified under Kharif, Rabi and Hot weather. The main crops
grown in the area are pulses, oilseeds and wheat. Péddy and Maiz
are grown‘ in - the fringe areas of Tals. Qropping p;tterns in
Fatuha Tal, Bakhtiarpu; Tal, Barh Tgl, MorerTal, Mokama Tal anl

Barahiva Tal from year 1977 to 1991 are presented iﬂ Figure§ ‘2.3

to Figure 2.8. For Singhaul Tal cropping pattérn from 1978 to

21
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1983 is presented in Figure 2.9. Table 2.5 shows the variation
in cropping pattern in variols Tals. . Average  percentages of
‘Kharif, Rabi and Hot Weather crops are given in Table 2.6,

.

TS L S e T R R R A e R ML e s e A e e mm e e A M e e e M e e e A ER MR AR e e o E EE e RS Ak A -

s1 Name of Tal Year Percentage variation in
‘No R e T O
Kharif.. Rabi Hot Weather
1. Fatuha Tal - 1977-91  22.00-60.00 50.00-83.00 1.92-5,44
2. Bakhtiarpur Tal 1977-91 16.00-47.00 43.00-74.00 3.,00-42.0
3. Barh Tal ' 1977-91 17.91-28.17 39.92-46.70 1.,00-3.02
4, More Tal ‘ 19%7-91  13.00-45.00 39.00-66,00 2.13-5.40
5., Mokama Tal 1977-91 13.00-55.00 64.00-95.00 2.13-5.20
6. Barahiya Tal 1977-91 14.00-60.00 70.00~84.00 1.68-4.30
7. Singhaul Tal 1977-83 21.00-51.00 62,00-87.00 1.88-3.69

51 Name of Tal Area Averége %¥ of Kharif, Rabi
No. in. and Hot Weather crops
sq.km. = 0 @ —eeeecmoo-. e ——— e
‘ Kharif Rabi Hot Weather
1. Fatuha Tal L0520 42.91 57.35 _ 4.04
2. Bakhtiarpur Tal 168 . N 38.52 - 61.06 - 9.51
3. Barh Tal 132 24,31 . 42.49 . 1.89
"~ 4. More Tal | 215 33.21, . 59.36.  3.49
5. Mokama Tal . 200 - 23,67  77.66 . . 3.95
6. Barahiya Tal 171 22,00 S 77.21 " .3.05
7. Singhaul Tal 124  37.50 ‘74.67, 2.45
Total 1062 Average 30.30 66.54 v 4.186

e e T R A e U s e e ek e e A e = R A S i e e R TE R W MR ER M e e e e e G e e
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2.5.2 Irrigation Facilities in the Tal Area

The Tal area is irrigated by a number of tubewells both
State and private, irrigation wells and river pumping set. The

state tubewells have 12" open boring. While the private tubewells

‘have 4" open boring. Irrigation capacity of state and private

tubewells are 200 acre/tubewell and 2.5 acre/tubewell

respecfively. The figure of existing state and private tubewells
iSr inen in Table 2;7 ‘and Table 2.8, Total number of exisfing
river pumping set and irrigation #ells in the Tal érea (as given
in the report Mokama Tal Technical Cum—beyelppment committee) is

Ca e

presented in Table 2.9,

Table 2.7 Irrigation Capacity of State Tubewells

S1. Name of Tal No. of = No. of =~ No. of Total
No. . State Tubewells Tubewells Irrigation

Tubewells not under under Capacity
‘ ‘Operation Operation in Acre

1. Fatuha Tal 28
2. Bakhtiarpur Tal 3
3. Barh Tal 42
4. More Tai‘ 32
5. Mokama Tal 28
%. Barahiya Tal 43
Y. 3inghaul Tal 21




Table 2.8 Irrigatiaﬁ“Caﬁacityfof Private Tubewells

S1. Name of Tal No. of No. of No. thﬁ Total
No State Tubewells Tubewells Irrigation
Tubewells not under under Capacity

Operation Operation in Acre

1. Fatuha Tal 567

0 567 1417
2. Bakhtiarpur Tal 477 0 4717 1192
3. Barh Tal ‘ 814 22 792 1980
4. More Tal 80 0 80 200
5. Mokama Tal 2050 0 2050 5125
6. Barahiya Tal 3238 0 31238 8095
7. Singhaul Tal 402 0 402 1065
Total 8348 22 7206 19074

' §1. Name of Tal River ﬁuﬁﬁing Set Other sources like
No - ' _ - wells ete,
_____________________________ B e
1. Fatuha Tal N _ " 609
2. ‘}Bakhtiarpur Tal - =
3. ~Barh Tal - : . -

4., More Tal 426 -
5.. Mokama Tal : 298 _ -
6. Barahiya Tal 12 -
7. Singhaul Tal . 4 . -
Total 740 609

,2;6 Ground Water

The -

5§.60 m.

moderate

diameter

-

static water level in the area varies from 3.25 m to

1

In thewTal‘area potentiality of sub-surface water is

« to moderately lhigh. Depth of 60 m to 90 m and 0.3

degp tubewells are feasible in the area. Tubewells A can
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yield sub-surface water at the rate of 1,60,000 lifre/hr to 7

2{00;000 litre/hr.

2.7 Hydrologi of the le Area

About‘ Sﬁ-percept of the annuél rainfall occurs during
the monsoon mﬁnths from Junﬁ to Septe@ber; In the Tal ‘aréa
averagé- :ainfﬂl] velus is about 101'c@ while that in the 'ﬁpper
éone of the basin ?.e. in the hills_éf Hazaribagh district is
abpﬂt, 125.7 cm épproximately.lEighty fifg per cent of the .tdtal
rainfall ocCUf dufing the nonsoon-months, i.e. from June to
September{_ The tQtal runofr, from phé catchment areas of .the
river entering the Hoctama group of Taié, has beén\worked out on
the basis of sixfeen_yéar’;ainfaiildata of 65 b;ocks falling in
the Kiul-Harohar basin from the year 1974 to 1989'(.Secoi‘nd - Bihar
State Irrigation Commission, 1994). The maximum"and‘ minimum
monsoon rainfqll in the basin during the period from 1974 to
1989? has been recorded as 1541.7 mm_and 783.3 mﬁ in the year
1987 and 1982 yieldrng.total surface monsoon runcoff from ‘thel
catchmgnt as 10.57 Lham and 2.88.Lham respectivély.

" 2.7.1 Raiﬁfall patterh

Mokama group of lesliying,in part of ‘Patna, Nalanda

apd Hungér distri;t. Honthlx‘valueé of avér#ge annual rdinfail

“{1980-1985) of these districts are presented in Table 2.10. It is
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sten trom.the table that about 85% of total annual rainfall occur
“in just four months from June to September. ThérTal area is . very
much | prone fo flood.‘Fredqency of_flogd'in variéug blocks  is -
giveniin Table_?.ll.

Table 2.10. Average normal rainfall (in cm) in Tal area 1980-85.

—————— . R . i o o = e = n o o ek Ak R LA e S S ) M T el o e M L W i o S

Patna . 14.7 20.0 7.0 7.0 23.0 117.2 251.9.296.2 198.3 46.6 8.4 3.5
Nalanda 13.7 19.3 8.4 9.0 21,0 120.9 266.8 287.4 185.1 41,5 11.1 3.5

Munger 14.8 22,0 12,3 15.6 48.1 181.2 295.5 312.7 218.4 72.3 10.3 3.5

e e - R AN L R U AL S U T e o e o e b 8 Ak T R i o e A A M P S ke S b e o

s1. Block  : Years of Flood : Frequency
No. . R ‘ N " during
S | 1970 to 1986

1 Fatuha 1971,73,76,78,80,82,84,85,86 ' 9
2 Bakhtiarpur 1971,73,74,75,76,78,80,82,83,86 10
3. Barh . 1971,73,74,756,76,78,80,82,83,85,86 11
4;  Pandarak 1971,73,74,75,76,78,80,82,84,86 10
5. . Mokama 1971,73,74,75,76,78,80,82,84,85,86 11
6. Harnaut 1971,73,76,78,80,81,84,86° o 8
7. | Sarmera  1971,73,76,78,80,81,84,886 o 8
8. - Barahiya . 1971,73,75,76,78,80,82,83,84 9
9 Lakhisarai 1971,73,75,76,78,80,82,83,84,85 .10

e . = e = A A n = i o e it L . R A e N M N et M MR R e A wh A S M e e e SN SN R e e e o SRS S en e e
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2,7.2 Stream flow
The maximum observed discharge,at.différent gauge sites

in the Kiul-Harohar river system is given in Table 2.12.

Table 2.12. Maximum observed discharge of the Kiul-Harohar river

Systéﬁ
SL. River  Gauge Site  Mavimum observed - vomr
No, ‘ o _ discharge in M?/Sec
Lo Kl . Labhisarms  a1zeoes O rees
2. Haroharr .!?Mankatha 1840.00 o 1971
3. “ Sakari Kadergan 1998.30 1965
4. Falgu ' Ga,\;;' | A2488.13 1976

2.7.3 Inflow inte Tal arean

'Yeurly inflow ftrom the Kiul-Harohér basin has been
calculated on the basis of rdinfali‘data of . 65 blocks falling ‘in
the catchmeht.apd tabulated in Table 2;13 {Report of the sécond

o,

irrigét;on édﬁmissionh 1972). A time series plot of the rainfall-
funoff {Figure 2,10}'aﬁd maximum cépacity(4.37bham} df‘Tal indi-
‘cates that the total monsoon runoff is generally equal to or more

than the capacity of Tals. When considering the upstream

utilisation of wmonsoon runoff in‘the tune of 1.04' Lham for

irrigation ﬁurpose the balance inflow (Table 2.13) is worked out,

3%4
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Table 2.13. Rainfall-runoff and Inflow data

Year Monsoon Runoff % Tal Inflow entering % Tal
Rainfall in in ‘filled up the Tal (after filled
in cm cm Lham with total deducting 1.04 up with

' : monsoon Lham from inflow
runcoff monscon runoff)
' in Lham

1974 95.47 33.25 4.49 100 3.45 79

1975 83.29 24.46 3.30 75 2.26 52

1976 93,12 31.42 4.24 97 . 3.20 73

1977  93.30  30.81 4.16 95 3.12 71

1978 1r1.894 47.09 4,36 100 3.32 76

1979  86.41  26.67 3.60 82 ~2.586 59

1980 .109.66 45.06 6.08 100 5.04 100

1981 90.94 29.82 4.03 92 2.99 68

1982 78.33 21.34 .2.88 66 1.84 42

1983 ‘95h38 33,17 4,48 100 3.44 79

1984 133.99 865.02 8.76 100 S 7.72 100

1985 123.44  56.69 7.66 100 6.62 100

1986 - 116.40 31.33 6.93 100 5.89 100

1987 154,17 78.28 10.57 100 . 9.53 100

1988  96.86 @ 34.34 4.64 *100 3.60 82

1989 93.47 31.67 4.28 100 3.24 74

2.8 Agroclimatic Classification
The state 'is divided into four - agroélimatit' zohes:

north-west alluvial plain zoné; east alluvial plain zone;  south-

. west as: alluvial plains and; south plateau.

In-the'north—wesf allﬁviél p;éiﬁ.zona;.nearLy oné third
of 'th;  ;ofal cﬁLtivatedﬂa?eé in. thé.'disﬁfiét of Dafbangﬁa,
.Sitaﬁéfﬁi, Sémagtipuf, Muéaffarpur and East ‘Cﬂamparan remain
floodéq_'during Kharif‘seaSons.-Inrthe'eaét alluvial plain zone,

Saharsa and Kosi area face the‘problem_Of flopdé.‘Diara'land-iin

36




“this zone constitute the worst flood affected area.of the State.

Inrlthe south-west alluvial plains zone the-diaré lands in Egtna
and Bhojpur districté‘,aré affecﬁed_ by .ipvasion \pf. flood.
‘Hazaribagh;‘ Giridih, Santha13 Rargana, Dhanbad,r Paiamu,.kRanqhi
and Singbhum districts are in south plateau. LI

" The Mokama’group'of Tals lies in eést alluvial élains
and south—west élluﬁial‘plains.'Most‘of the catchment :of Tals
lies in southerﬁ plateéu. I R S i
2.9 Gauging sites in tﬁe.area -
Both | stgte -governménti .éndru Centrél éévernmgnt

. . . ‘I i N
organisations  have Rainfall and gauge/discharge ustptlons-.atl
.

' . n Lo

various sites in tﬁe Tal area and its catchment.
2.9;1 R;ing;ugé‘stations

| Fér measurement of f;inféll in the Kiui;ﬁérohar -basin
both IMD and Water Resourées Department, Bihaf have set up
gauging stations. WRD) Bihar has 1? numbeps of raingauge
stations. These raingauges are installed at Jaﬁuna? Qeghatfi,
Khunla, Gawan, Bendrew, Bhini Jhilari, Ulai‘Dam siteaKiajori,
Barhchﬁtti; ,Kailan,‘Tungéh, Chapara{ Karﬁatahar,_ Ganpur, Bagra

more and Katam Sandi. -

"2.9.2 Géugé-dischargé;sitesj

In - Kigl—Harohar"riﬁen  System ,both‘!Central‘ Water 3  

'-'-"h ! . ' . t'.'“'}




Commission and Water Resources Department héve gauge/discharge

measuring stations. In Table 2.14 and Table 2:15 givé the detail

about gauge/discharge sites of CWC and WRD, Bihar respectively.
Water Resources Department, Bihar has 43 gaugefdischarge sites

aﬁd 23 gauge-sites (WaterIYear Book . 19%92).

Table 2.14. Gauge, discharge, and water quality aobservation sites
in Kiul-Harohar basin maintained by CWC.

S1. River Site Longitude Latitude Catchment Type of site
No ' ' ‘ Area  ———--—=-——=—-
sq. km -G D WwWQ
1. Harohar Mankatha 8604°'0Q"° 25°010°33"" 14,177 yes yes no
2. Kiul Lakhisarai-86°6° 4" 25210°33"" 2,619 yes yes yes
3. Kiul - Sono §5020° 25018 440 vyes no no
4. Kiul Garhi 8500’ 2505’ 260 yes no no
5. Kiul Jamui . 87230’ 25°14° 1,810 . yes no no
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'Table 2.15. Gauge and discharge sites in: Kiul-Harohar basin
‘ maintained by WRD, Bihar. :
S$1.No. River Site Method
1. Lilajan ‘Kaithkan Fh.
2. LEilajan Bhuiadih M
3. Lilajan Weir site FM
4. Falgu Udrasthan | FM
5. Falgu Manui - FM
6. Bhaitamain Jeevanchak FM
7. Mohane Armecasg EM
8. Mohane Bhaluachatti- FM
3. Mohane Bardih FM
195 Mohane Islampur - FM
11, Daha Ekangalsarai FM
12, Paimar _Weir site FM
13. " Tilaiya Aamghat FM
i4, Tila’va Jalalpur FM
iA L Dhanar,ji Siur : FM
16, Dhanarji Padmaaul (Weir) M
7. ‘Pabri ' Rahimpur (Weir) FM
8. Rabri - Nawada FM
i9, Panchane Giriyak FM
20 Tilaiya Baribali FM
21 Goithawa Weir site FM
2 - ¥huri Rahimpur, FM
23 Chiraiya Gath . " GS
24 Mohane Chandi FM
25 Faimar - Bihar-Barbigha Road FM
26 Panchane Bihar-Barbigha Road FM
27 Fanchane Phamauli ‘GS
28. Khunti Panchane Weir 1&2 FM
29, Sakari Khunta FM
30. Sakari Bask..i’ FM
31 Fahuara Goharnagar- FM
32 Jirain Bihaer-Barbigha FM .
33 Sakari Aangachi GS
34 Kumhari ' Bihar-Baarbigha GS
35 Kata Nata Weir ' FM
36, Kanahari Weir site " FM
Tati Sheikhpura Sarbigha FM
Eanbani Dan site (Kashoia) ' FM

Contd....



39, Kundghat
40. o Kanhari
41, ' Saru

42, : Ulai

43, . " Harihar

44, Kiul
45, _ Haohar

46, Dhoba(Tal)

47. ‘Ganga

48. Ganga
- 49. _ Ganga

50. Ganga
.51, Ganga

52. ‘ ~ Ganga

53. ' Ganga

54, . Ganga Tal

. B3, 'Ganga
56, .~ Harohar
57. Kiul
58, '~ Ganga
.. 59. -Kiul
60 - Harohar
i. _ Harohar ‘

62. Ganga-Harohar
B63. Ganga '

64. ~  Dhadhar.
85, L Mohane

T R R S W e S A ———— -

Dam site 7
‘Sheikhpura-Lakhisari
‘Sheikhpura-Kiul
Dam site _
Kari-Hari Harihar Complex'
Lakhisarai-Munger
Barahia-Lakhisarai
Fatuha-Daniyawa
Khusrupur
Bidhipur .
Bakhtiarpur
Pipariya.
Barh
Siunar
Mahendrapur
Heme ja ' -
Heme ja
'Railway Crossing
Sarma |
Piparia -
Kiul Harohar Bridge
Suryagarha : ‘
Hevarghat
Sudarpur
"Munger
Lehra
Ratukha
Hafua
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3.0 WATER LOGGING PROBLEM IN TAL AREA
3.1 Nature and Magnitude'éf prblém |

In general, the flooﬂ problem in the_Kiul—ﬁafﬁhar river
system ié limite& to‘the problem‘of thg.Mok#mah  fa1: area. ;n
addition to discharge froﬁ fhe étreﬁms draiﬁipg'into phé Tal,
this .area‘also gets spilis from the Punﬁun in the West and- the
spill from the Ganga -which finds its way into thé fal by
dertopping the'Patna;ﬁonghyr road-rﬁhning;p;rallél to the ‘Ganga
.at some places'and also thrguéh some gulverfs._Fiopding is also
cgused 'by the entry of backwaterlbf'the rivér Gaﬁga thféugh“the
river Harohar. The only drainége outlet for'fhe Tal‘lié through
the river Harohar-Kiul, which haanot gof‘adequate éapagity to
draiﬁ out the total Tal,area; ansequéntly, fthe',lgnd femains
submerged practically up td the middle ﬁf Np?ember.ﬁ'

The upper region of the KiuI&Harohér'cafqhment has
steep slppe aﬁd the floodlpeaks:caused by heav?-réinsfwhiCh  pass
off quickly éﬁd accumulates in tHe iowér région where %he.ierrain
is’ fiat.r Due ' to the peéqliarcoﬁfiguf&tion; phe. flqod~‘watef
- continues to accumulate and{vast tracf-pf‘low' lyihg land is
subjeéted_ to flooding. The longitﬁdinal ;ection of.méiﬁ :¢hannel

of Mokama  Tal is presenfed in Fig-s.l. AThe“flooding 'iST more
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acute particularly when the level in the Ganga remains above

danger leyel for long duration.

There are some internal drainage channels which connect
the Mckama group of Tals to £he Dhqwé and the Harohar rivers.
These channels helﬁ in draining the Tals bﬁt also lead the winter
flows into the low pockets and submerge the _Rabi crops.

The river ‘Kiul spills over its bénks in the _lower
reaches near Lakhisarai. Flooding was severe in‘the years 1971,
1976 and 1%27. The rivers Sakri an@ Falgu create problem due to

occurrence of - flash floods in the riversf Heavy flood damages
. were causeﬁ in the -river system in the vear 19767 In,recgnt past,
thé‘ maximum depth of submergence was recordéd in the year 1987
which varied from 3.86 in Fatuha Tél to 5.76 in:More and Mokama
Tal: Submergence frequéncy of various Tals frﬁm 1972 to 1991 1is
presentéd' in Figure 3.2 to Figure 3.8.‘ Fatuha,Tél: 'Bakhtiarpur‘
Tal, Barh Tal aﬁa More Tal.has submergence frequency (Fig 3.2 tc'
Fig 3.5} of apove VSD%_and gpto 75% only in 5 to 8 vyears.
Similarly tbe frequency‘for the.same sﬁbmergence is very high for
Mokama Tal, Ba?ahiya Tal and Singhaﬁl Tal (ll,lé and 15 years

respectively) as shown in Fig 3.6 to Fig 3.8.
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3.2 Major Causes of Water Logging in Tal Area
" The fo%lowing are the long feltnmajor causes ofl water
ioéging in the Tal area.

11 Total catchmen£_§reg of various-riQeré dfaining into the Tal
is- 13,340 sq.kms against the total-éubmergenée area of 1062
sq.km. This ind;cate tha£ e;en @f ﬁﬁe Tal is dry the ‘incoming
water from the éatchment canxéppreciably submerge fhe fal area
e?en ‘with-a moderate runoff say‘lsicm (Mékama Téchnicai cuﬁ—
Develgpmeqt Coﬁmittee, 1988) from the caﬁchmént. Inundation
during _monsaocn period 1in thé,Tal area is caused by‘ these
rivers as'tse runoff éf this large‘catéhméntJentgrsl-the Tal

area.

]

The -~ entry of back water of the river ‘Gangé by back flow

through the river Punpun. causes water jogging in the‘Tai area.

3. The topography of the area does not have any proviéion to
ensure drainage until Ganga water level itself start receding.
Thus often the drainage is delayed and some times goes ' upto

middle of -the November. The only “'rainage of the Tal is
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through the river Harohar and a few cuiverts provided in

Patna-Munger P.W.D. road and eastern railway embankments.

4. There 'is no regulating'arrangements in Harchar which could
prevent the entry of back water of Ganga through Harohar and:
also -there is no provision to check the entry of back water

through P.W.D. road and railway culverts.
| ’ . !

5. Inundaticon’ is also caused by back flow through valléyﬁ-lihes

aiong%the Fatuha-Lakhisarai road.

Besides this there are some other reasons e.g. road, bridge,

improper land and water management etc. which exaggerate the

A

problem.




4.0 DPAST APPROACHES AND ACHIEVEMENTS

Some efforts have bégnxﬁade in the past'féf identifying
the malady of water iogging in:Mﬁkama "Tal and its possiﬁle
éblutions. An accounf-:éf - the chrondlogical deyelopmeﬁt
'highlighting and discussing these approaches and achievements -is

presentedlin following subsections. -
4.1 Recommendation of Dr. K.L.Rao (1970 & 1972) .

Dr.. K.L. Rao, fhe then Unioﬂ .Miniéter,_ Irrigation,
visited £he Mokaha Tal -on Auguét 22, 1970;7-He suggéstéd the
followiﬁg_measurés: | )}

i DPraining out the Qater from‘the Tal quicklyAso that the
‘area is available fbf culti#ation; Presently land ié
availabie for seéon; crop only.

ii. To provide water for irrigation by Tubewells and pumping
from the river Ganga.
4.1.1 Comprehénsive Scheme
.i To prevgnt Punpun water coming .into the Tal by

constructing embankment on the right side of Punpun.

ii Investigéﬁioﬁ' of dam site on the upper reach of the
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' various fiﬁers tﬂat flow into the Tal to retain water.
‘iii Congtrugtion;‘of‘ another 2 or 3.outlets‘to Ganga for
'dfaiﬁiﬁg‘thenéreg.
_iv Preventingi entry of lGanga wgtef' infd Tal argé ?y

constructing Anti-Flood Sluice in Harohar river.

-

v To confine flooding within embankment by constructing.

‘embankﬁent | along the both: banks of - the river -if
R i N . . :

\"neceLsary.

1

wvi To prevent‘flow from various streams into thé Tal by
cons#ructing parailel;drain'on the upper reach so . that
LI . - . . }
S A . ' ;
the !water of these streams may be trapped . there  and

diverted.

e

Dr. F,L. Rao visited the Tal area agéin on 12th July,

. - i . ‘ S ! . - . .
1972 and suggested the solutions to the problems which are _as

follow:

i

4.1.2 Prbblems in Tal area

i Water in the Tal must be drainéd'éut by".15£ﬁ‘:Oétbbér
- every yeaf. o ‘ k _ 5 o
S iis Irriéap}on ‘water must be availablé after 15th .OctOber
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to end- June.~

iii“-Water‘ from South side must be'pfeventedw from entering

Tal low areas.
iv_ Ragi culti?ation gets_ dglayed dueh to ih;dequate
‘a¥ainage outle£ for infflood.ffom75150 sq. miles.
4'1f3 Sﬁégesﬁions
_H% 3ugges£eé‘the'fdllqyiég schemes.
i Construction  of storage resefvoir and émbankﬁent on
right side of Pﬁnpun river to check flbw iﬁgb”Tal.
ii Construction of Anti-Flood Sluice onjrivef'Harohar.
iii° Construction  0% émbankmeﬁts on botﬁ banks of Harchar
river . with Toutlet 'slUiéé for ltaking water fof
irrigation. |
For the sblutién of yater,logging‘problem "in mokapa
gfbuph of Tal-he,furthef strgsséq for‘fhe‘addptiﬁn of foliowing
techniques: .. . e
- Adoption. of Mathematical modeling fapd svstem

_analvsis technigue for getting a proper sdlption

:df,Mokama,Tal problém,
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b, Setting up of Hydraulic model from Patna to Munger

for studying flood control measures of'Tal'area.

4.2 Recomhehdatioﬁ of Sri. C.C.‘Patel, Secretary, GOI (1976)

studying

A high level technical  committee was set -up: for

the water Logging problem of Mokama Tal. The cqmmittee

waé headed by -Sri C.C. Patel, the then Secretary Government of

India. On February- 5, 1976, the committee inspected the site and

suggeSted the.folipwi:g measures.

4.2.1 Long Term measures

i

ii

iii

Construction of reserveir in the upper catchment in the

river which enters the Tal area préposed to intercept

'

25 percent of the total catchment area.

TQ colleét all the inflow of rivers; coming into the
Tal and to drain them into the river Gangg. It is
proposed to construct a drainage channel for this at
hiéher dontoup 6h fhe southern periphery of-Tallﬁrea.

To  reduce inflow 1into the Tal it is proposed to adopt

'80il conservation measures and céntour bounding in the

hills on thé‘soﬁth of Tal area.
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4.2,2 Short-Term Measures

il

To stdp,inflow of Punpun river into Tal areas.

Following measures suggested to stop entry .of Ganga

i

water in the Tal area and early depletion of Tal water.

Construction of Dowel Bundh between Barh and
Bariyarpur 1in the Patﬁa-Munger road‘ where Ganga

waler overtops the road. .

To stop the flow of Ganga water +through the

bridges and culverts in Patna- Munger road ahdh
construction of the sluices therein.
Construction of marginal bundh from Indupur

village to the confluence of Kiul—HaroharﬂGanga,

- Construction of anti-flood sluice in ‘the river

Harohar along-with éqnétruction 6faff1gx.bundh,
Sill level of this sluice should be such that some
water can ‘Bg. retained in  the fal area for
irriggtion inrthe_Rabi seéséﬁ.

an;truction. of 13.00 km. long embankﬁéﬁiﬂon-‘theu

right sidé of the Punpun river to stop back water

“of Ganga'from‘entering Tal through Punpun river..
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f. Construction of a channel on the up stream of the
. Kuil-Harohav confluqnce for dischargépg ~the

flow of Harohar into Ganga direétly.

g. s lqdp between Balgudarghat should be: made
" straight.
h.  For allround development of the Tal area Tal

Development Committee should be formed.

4.3 Recommendation of Mokama Tal Technical-Cum-Development
+4' Committee (1988) ' o

The.  Mockama Tai Technical Committee was cdnstituted by
Government of Bihar on November 29, 1982, The terms of reference
of Technical committee were as under:
fal, Toirecommend‘on the pqssiblerschemes to hitigate the water

- logging problem§_ig tbe.Mpkama Tal area.
(b),-.TO recommend apout“irrigatioq‘sqhemes go_provide irriéation
facili;igs inythglMokama_Tal_area.

Th?, committeeléubmitted ?n‘interi@ rgport on 18th Mavy
1983, in which the neeq§ for fupthen_sfudies 9nd ;ollection of
ﬁgrthep datq wer?‘strgssedi

On June 28, 1984, the Mokama Tal Technical Committee

e
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i)

was reconsiituted by Irrigation .department ag Mokama Tal
Technical-Cum-Development Committee headed by Shri N.%anyal. The

committee recommended the following measures.

4.3.1. Possible échemes to mitigate the water logging;prdblehs

4.3.1;1 Construction of.embankment,aiong the fight bank éf Punpun
. Embankment along the right bank of the river Punpup and
the Fiver Horhar can prevent inuﬁdatioh caused by the Ganga by
back flow thfough the Punpuﬂ. Iﬁ is propased tb construgt an

embankment from the rail bridge approach embankment near Fatnha

to some few kilometers upstream up to‘the_reach influenced by 'the

"back water of the Ganga. This righf bank embankment of the Punpun

and Morhar is a sanctioned projéct and is.under execution. The
project should be expeditiously completed. Itlwill ceasé .back

water inundatiocn.

4.3.1.2 Road side dowel/embankment

The committee has noted that Road construction

NDepartment has some reservation aboﬁt the deéirability "aof road

side dowel. In case road dowel which should be cheaper fthah a

‘separate embankment, -is not found acceptable - to the’ Road
. ) /‘", ' ‘

Construction Department embankments in‘?isolated lengths ' to

57



Prevent eﬁtr} of.thé G#nga spill‘iﬁ the Tal area through the lOWv
l&ing ﬁf tﬂé Rééd could_be constructed,
4.3.1.3 Anti. flood sluice

- By. éo’n-stllru(-:tinlg" a s;xitable én‘ti-fl.ood "gluigg the
inundation.éaﬁsed by {he‘éapga‘back flow tﬁraugh the Balgudgrghat
bridge gver the Hdrohar cah.be eliminated. :Asrthe drginagg_ of
the Tal occurs eﬁtirely through the Harohar, caution is needed in
finalising ‘the diménsionSnof the water way of the anfi—flo&d
sluice, sq.that theré-is nLo verticgl or horizontal construction
of .the available water way. This sluice could be loc;ted

immédiately up stream of the road bridge as the river Hatohar has

some ' length of depended bed immediately downstream of the road

‘bridge. The sluice should be a barrage like structure with a

crest almost flush with the river bed and on account of hééd the

gate may have td-be two tiered or radial.

4.3.1.4 Excavation of channel
. Ingress of water of north flowing rivers could be
prevented by haViﬁg a west-east excavated channel, that is an

értificial, or man made river which shall interceét all these
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north flowing -rivers before they énter-thé Tal and carry the
water of thesé-intercépted rivers directly to the river 5iul at a
higher”level wﬁere the Kiul shall not be:flood-locked By the Back
water of Ganga. Such a channel.shall be cdstiy but the benefits
wiil aiso be enormous. Once the dug channel.is completed the Tal
area itseif which at times ma& be more than the requirement of
Kharif‘ cultivation. This would mean that almost the entire Tal
area of more than one lakh ha can be avgilable for Kharif
cultivation as weily-where as the'present Kharif cultiv;tion is
rather a dhanca crqp.3Thus, the qu area developed as a Kharif
growing area may be a major break through in the effort of the

State to expand the Kharif production.

4.3.1.5 Tal as flood detention Shsin

| Cqmmittee reviewed the possibility of usinglthe Tdl as
a flood detention basin to moderate the peak flow of‘the Ganga.
Thé cutting off of t%e flood plain storage accgntuateé the_ peak
flow in the Gapga wﬁich needs to be remedied by suitably located
‘flgod moderation detentibn- basips.. Mokama Tal already a
chronically inundated area can be effectively used as a fi;od

moderation detentics basin. In case the scheme materialise, the
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”é&ltivators in the Tal area shéll havé to Ee‘givén pribr warning
laof. a dependable nature before such deiiberate_ inqndation,“and
“they _.shall have.toc be paid coméensation..for the damage ‘dué to
the deliberaté,inundation. The modalitylof such compepsatipn that '
is whether it will be paid by the centrelor the state and'ﬁeather
‘£his can bg covered by crop insurance scheme is an issue “which

"has not gone into detail by the committee,

"4.3.1.8 Cuts for draining Mokama group of Tals

' The issue- of ekﬁeditihg the drainage of.Mokama group of
‘Tals .by havihg cuts at various possible alternative sites ‘he
reviewéd after the data of dependable nature be collected for
seme 7 to 10 vyears, to adjudge thg- technical and :economic
yiabiiity of eacb of the possible cut sites.
4.3.1.7 Cropping pattern

Th; committeé noted the availability of'é.fairly large
-?gﬁge o% wateg.resistanc vafiéties of Kharif crdp and the. rapid

pace in which new varieties are being introduced and?'felt that

o
5

the Tal area - should be classified in different ' Zones with

relative degree of proneness and'magnifude of inundation so that
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the specifié'variéﬁy”which would be most suited to the specific

' characteristic: of a particular zone could be introduced thére

through demonstration plots and other extension services.-

4.3.2 1Irrigation Schemes to Provide Irrigation Facilities in th-
Mokama Tal area h

4.3.2.1 State tubewells

State tubewells are considerably under-utilised

PN

possibly due to the reason, that most of these tubewells ~ are

unenergised or are idle due to theft of transformers or

inadequate power supply. However few tubewells show significantly

gocd results having encouraging figures of irrigation during

'

- . . r . N R ' o . ! . ) )
different crop season to indicate the .existence of suitable

aqﬁifer underneath, pointing the pgssibility of formulation, of .
further programme of irrigation in ﬁhé area. ch .solye. the
difficulties of unsatiéfactofy functioniﬁgﬂof these tubewells),
grgater at;ention to méintenancé and proQision of dedicated power

line seem to be necessary.

4.3.2.2 Private tubewells
So far as private tubewells are concerned their

availability will depend on the socio-economic condition of the
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farmers and ‘their perfopmancg will vary w;th respecp Ato its
capacity etc. Theif use will depend on the 1ikelyrreturn ffbm the‘
crop besiaes the_operaping costs etc. HOWever,:pri§ate tubewells
are laréely in:vogué.ip‘thiS'area. The few private tubewellsAthat
were surveyed gnd data put'up to'thg committee show that they
have ggt a very encburaging performance’in the area and hence, it

must form a part of future plarning. Other sources of irrigation

like river pumps, it may not be of much significance for the

p;anning for the whole area.
4,3.2.3 Lift irrigation‘séhﬁmes

The .area of the Tal nortﬁ of the Harohar can also be
irrigated by lift irrigation from the Ganga, andr such 1ift
irrigation.sghemes could irrigate.the high land between therGagga
and the Tal in the fi?st reach and then the low lands of the .Tal
sloping down‘ to the Harohar'in the lower reaches. The channel
systém in the Tal for suéh Ganga lift irrigation schemes shall
have to be jgdiciously planned so és to cause least surface
drainage obétruction during the wet season; The west-east dug
channel; if it ever materialises can also be e#pléited in a

similar manner for irrigatiig the land south of Harohar.
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4.3.2.4 Power and infrastructures

The,committee} after careful'consideratjon, came to the
conclusion that with ground water and Gdﬁga watér being available
for irrigation,‘wate; wéuid'not be a constraint in develoﬁment of
irrigated agricultﬁre‘in the Tal area. Tﬁé need of power and the.
cost of the erection of the.infraétructure would howevef be
considerable, and depending on availability of staté resources,
irrigatioq in Tal can Be developed in étages over a reasonably
spread out period.
,4.3,2;5 Sluice'across the Harohar

_Keepihg in vieow all these factors the éommittee diq not
favour any éluice acCross tﬁé Harohar for irrigation purpose and
felt that the‘recommended anti-flé?d‘slﬁicei near uBalguéarghat'
should ﬁot be‘misused for reﬁaining wapep in ﬁal, whicﬁ may bring
in- conflicting interest of cultivafops oﬂ lower land and
cultivators of uprer laand aﬁd‘adversely affecé the regime of the

_ _ ‘ .

) |
river Harochar.

\ | o
4.3.3 Development Aspects in Mokama Tal Area
4.3.3.1 Prevention of ingress. of the Ganga spill
A doubt, w&s_raised as to whether prévention of ingress
\
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of the Banga spill would not reduce the fertility cf the Talﬂ as

it would be deprived of ihe’silt brought. by the Genga. I thig

“EEEF¢X£ the éommittee~ngzed thatuafter cegtgr%es cf ingress _of
'theuGaqga'water and.sg‘calleq dgprit;of silﬁ oﬁ the“i9yiLand of
Tal, the.Tal still-ééntinues:to-bé a depressed ;and}J indicatiqs
_that‘ the deposition &f fertiiising silt must be microscopic in

nature as otherwise the Tal should have been filled up as & level

land by now. Pessibly the effect of sil: deposit is confined to

the fringe arez where the :ncoming silt gets Eépoéited, The

fertilising benefit of this small quantity o7 silt that might be

there shall have to be compensated by natural and artificial

y e . -
- a

fertilizer, lizz any other inunda£ed area which :is mader flood
freé for better agriculture,
4.3.3.2 Effect of Reduced inundatioﬁ

S&m;. ééprehension was expressed bsfsre -tge éo;miftee
—that peduced inuﬁda?ion ﬁay enhancg the‘probiems of inseﬁts and
pests- in ‘the‘-Rabi seasé? édversely affect;ng. the ;crop. fhis

aspect needs Tfurther exoert study to evaluate the,'falidity ot

such apprehension but it was felt tha- this ' problem can “be

suitably tackled‘iwith judicious agricultdral praétice. proper

. Lo T
\ .
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i

selection of type of crop and use lof appropfiate doses of

‘inseéﬁicidés'ana pésficiaes; : ' ‘

4.3.3.3 Distribution of Land |
’ |

If the‘d;veldpment of intensive‘irrigatedlﬁabi and Hot

Weather agriculture is +to be achieved  after the engineering
measures provide the necessary infrastructure, it will - be

necessary to bring in equitable'distribution'of land by {a)

strict imposition of land ceiling rules and (ﬁ)- by vacating

unauthorised encroachment of Government land by'phe influential

|
peqple and {c) distributing the surplus land thus available to

landless labourers-in economically viable plot gizes.’

4.3.3.4 Communication syétem

Better communication system in_the Tal ' area should be

developed, bu# at the same time care, should be taken that nei

- roads ‘are provided with adequate waterways to perﬁff free passage

.

of Tal water during wet season.

The mobility of the local officefs “and their

- functiening can be improved upon by suitable,télecommunication or
Fast vehicles so that social and economic exploitation of the
weaker section of the people is effectively guarded against.
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4.3.3.5  Planning for disaster prone area

As- these villages are likely to be marooned almqst

every vyear, suitablé deep tubewell |, drinking . arréngementr
. - .'1, L . -

permanent. grain storage arrangement and stock of  essential

medicines have to be planncd, as in disaster prone areas. The Tal

.
v

administration should have .low draft stable poﬁer boats for
patrolling and relief during inundation period. In case the Tal
is%to be developed as a flood detégtion basin, the villages musf
have dependable fl;od warniﬁé fééility.
4.3.3.6 'Need for Tal Develcpment Authority

gs thg agriculture development‘iﬁ the Tal would ‘depend
,on extension se?vices,”marketing and storage facility and: growth

of agrb*bdsed‘industries, a Tal development authority has to be

{
RS

dgvéloped‘ to “do the function of the Command Aréa Development
_ Aﬁthdritiés in a‘more'meaningful manner.
4.3.3.7 Impositjon cif levy
As  the meaé@fesNSuggested for thé Tal would bring in
basic improvehént'in the'pfoducfivity of land and‘guality of life
and:.would ‘be‘:qeeding ccnsiderablé {nvespment, some sort of

betterment levy «can be imposed in the Tal apart from ‘the
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irrigation charge, so that some part‘of'thé invgétmént' may be
realised.frgm'the beneficiaries.
4.3.3.8 ‘Vertical drainage of Tal

ffl fﬁfhfe.stﬁdies indiéate‘thét'vértical draining of
the ‘151 to the loﬁer aQuifer'shall benefit tﬁel neighboUring
équifer in a tangible‘manner,-than this could be taken as a
" programme - of charging ﬁhe.aquifer, for subsequen% ground water
éxploitationﬁ_ahd any benefit that thus éould be oCcurring to Fhe
" Mokama fal being of a secondary nature.
4.4 Suggestions by Second Irrigatian Commission

-Though‘cultivatiqn is done in a}mbst entire area of fhe
Tal,.but for waﬁt of water,fscientifically irrigated cultivétion
is not lbeing pracpiced. It is an irony that though fhg _Tél  13
fuli of  water during the monsoon :season, the same 'isi not
availablé at the time ;f Rabi cultivation. It is‘therefofe, felt
that the Govt may like toiconsider‘the following suggestionsr to
meet these exigencieg:
4.4.1 Cohstruction of antifflood sluices

-Out of five ‘pfopdsed cuts on 'PatpﬁéMunger _rogd. at

Rukunpura, Rewaih, Ralley, Kanhaipur and Hemza 1it’ is suggested
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that if any cut has to be taken up for tfial_ basis, then itH
apbears‘ to‘ be Hemza. There'are seven bridges in 'Baraﬁiya-
 Lakﬁisarai road between ihé‘proposed Hgmza.cut'and' Balguderéhat
b?idgé on the Harohar river;  THe draingge éfficiency of the
approach'qhanngls frbm the Talrto these‘gridges and'exit éhannels
" from théée bfidges torthe Ganga héve-hgén reduced t; a large
_e;tent ' dué,'to encroachment, Thereforei by ,clegring ﬁhese
encroachments and makiné tHe bridges func?iqnal:early -clearance
" of the Tal drea méy Sé achievgd-aé soon as the "Ganga level .g;.
dowﬁ at difféfent,outfall points.
34‘4f2 Ra}siﬂé and Strengthening of Zamédari Embankments

3M¢mbers of the commissidﬂ‘hadivisited the‘Ta} area énd
observed - that . the ‘Zamindari bundhs[embankments) have‘ been
cbnstrué?ed to proteét the Kha;if g;owing areas in the friﬂgé of
Tal -f?om deep spbmergence. For réis;ng and strengtheniné of T4
nos df_embankmenfs the Govt méy provide neéessarytechnical and
f;nancial gssistance. '
-4.4;3 Reqovating'Pynes

‘Some'  of the commission'Hembers yisitedW.one of the

channels renovated by cuttihg eiisting channqls connéctingA local
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depression in the Tal with main outlet channel,.i.éf the Harchar.

They observed that regulator on.thiS\channel-as well as others
like this would not be able to fulfill the objective of storing

any water for Rabi. View of the_commission is against all 63 nos.

of Pynes"(16 nes. renovéted in Phase 1 of Scheme and 47

remaining}.

4.4.4 Closure of CulvertsAand Construction on Anti-Flood Sluice
It is suggested to ciose 13 nos. of culverts on Patna=
‘Munger road and to provide anti-flood sluice in 2 nos. of culvert

only.

4.4.5 Construction of tanks/ponds in Tal area .

.Feasibility of constructing adequate number. of _large

 si;ed tanks/ponds on higher patches in the Tal, to hold back as

much water of the Tal as possible for use in Rabi and Hot Weather
irrigation should be examined and schemes found feasible be taken

up .

4.4.6 Construction of high level land on scuthern periphery
From west to east on the southern periphéfy of the Tal

area the possibility of constructing a'high level rbad‘ may ‘be
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inveséigated_and its execution be taken up‘if'found‘ economically
aﬁd,L£echniqgll? ;éiable. This road will cross ‘all' the streanms
igﬁﬁening thé-fal. Gated‘regulators-cu@—bfidge may be constructed
"é£ the cfossing ofnﬁhe streams to hold béck_lWater behihd tﬁg
; regulators forming ahars on the south/wgst ofi ihi? foad. This

water could be utilised for irrigation during.'Rabi/hot weatherp

)

season,
Thé Commission does'npt however fqel optimistic‘jabout
the uSefulness of a high lével west-east drainégeicanal, proposed
‘in some.reports to draiﬁ all tﬁé mohsoon_waters of rivers qdming
in the Tal frdm south to the river Kiul at a higher level to
prevent their entry into the Tals. It is aép#ehehded that this-
mﬁy amount to.crgation'of another‘Tal‘above the present one, at a
huge cost, waSting lot of cultivablg.land.
4.477 Constructioh of Barrage across the Punpun
Possibility of_'constructing a barrage across ‘the
Punpun, may be goé examined, with canal taking‘off ffom its right

bank %o provide irrigation iﬁ the Fatuha, Bakhtiarpur and Barﬁ

Tal.
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4.4.8 Development of private tubewells
For the development of private tubewells all possible

incentives may be given to the cultivators.

4.4.91 Poipts to ponder

To provide:irrigation in the Tal area either Fhrough' a
-liftj pump canal .from the Ganga or through a string-‘of State
tubewells bn the periphery of the Tal,. the following points
should receive serioﬁs consideration éf the Govt before taking é.
final deéisiqn:
i. VIn both the cases large phunk of elgctrical_energy iéAneeded

in both cases.

ii.l‘targe amount of subsidy’involved in both thg cases if thgf

are owned  and operated by the State Govt.

-
'

iii.” Problem ofrtheir maintenance on operation andAefficieﬂcy of
performance in light 6f the experience-in maintenance -and
opefation of existing Sfa;e tubewells.

iv. Suiﬁably or otherwise of open Quffacel‘irrigation chﬁnhe%s‘

T vVersus, qnderg?ound ifrigation channels in view qf

"submergence of the Tal area during monsoon seasan.
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The ‘Eﬁmmifteg feels that it is desirable to' draw- the
at£entioéloftheGoVernment towards the fact that Df‘KﬂL.Rao, the
 tHeﬁl‘Union: I?rigatioﬁ Minister, in- the year 1972 suégééted
Vadbptibn ;f mathématical mOdelling and systém analysis ﬁechniques
fof‘ggtfing a pfpper solution of Mgkéma'Tai problemé and setting
‘up.,;f hydraﬁlic méﬁei from Pétna to Mﬁnger for studying flqod
.'codtrol méagurég of'Tal area. But if is sad tolqote that so many
:yeafé:have.passéd-ﬁﬁfrthe above mode ] fésfé could not be held as
'fefl_Haa thesé been.dong, it would bave been kno#ﬁ ﬁorelprecisély
-whefhefthe!fife propésed éuts on the Patna-Munger roadicauld“ be

éffecfive or‘an.
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5.0 REMEDIAL MEASURES ADOPTED SO FAR

Govt of Bihar accepted some of the recommendations
‘fertaining to'devélopment of the land and water resources of .the
Mokama .Tal -areas. Watér,rosources depaftment, Govt of Blhar had -

prepared the schemés for tackling the problem in phased manner.

5;1 Phase I.of Scﬁeme

Phase I .of the schemes was prepared to execufe the
following work;.
{i} ExoaVationrand renovation of drainagé chgnnels cornnecting loiL
lying pockets with trunk rlver Harohar, Mohano and Dhowa.
{ii) Constructlon of bed bar cum regulator at the outfall'of‘eoch -
-érainage channel into ‘Harohar ih order ;o prevent to
retroérossioo and also to rogplaté flood water. |

The‘ scheme is prépared to achieve two oojectives' (1)
accelerating draioage oufing-the_kharif season and‘(ii)‘ stofing
watef especially during'winter réihS'in'Deceobér and January for
Robi irrigation. These .works for cﬁtting and ?eno§ating 16

numbers of existing channels connecting local depressiohs in the .
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Tal with the main outlet channel, i.e. the Harohar were taken up
for executioﬁ in 1967 and were coﬁpleted\in 1969, Howgver; “the
wooden karries were subsequently losthénd at.présént‘&‘sqhemé_has
beén taken up to provide mapually 6peratea vertical lift‘shgtters
6f steel. Some of the-members of the .CQQmission' visited "the
regulator site and found that thelsteel shutters were lowered in

the process of installation. They observed that this regulator as

well as others 1like this would not be able to fulfill the -

objJective of storing any water for use in Rabi.

5.2“Phase I of Scheﬁé

.‘For the development of Tal area many schemes’ were
prepared.  Construction of-‘Punpqn right bank embankment in a
length of 14 km was approved‘by the Govt. It ié réported thét.-SO
percént have been completed. The remaining work is reported tq-be
held up dﬁe to public'objecfions.in the eaplier yegrs‘aﬁd perhaps
due .to pagqity of funds in the recent past. The embankment is-
expected to prevent the‘spil} ;f,thé Punpun rivér and the back

water nf the Ganga through the Punpun from entering”the Tal areas

from the Fatuha end. This embankment may certainly provide much

relief "to TFatuha and Bakhtiarpur Tals.
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© §,3 Phase II1 of Scheme

The third phase of the scheme include provision of

' storage dams in the hilly catchment of the north‘flowing rivers

into the Tals. Harohar which flows from west to east in" the
middle of the Tal receives water from various rivers origiqating
from South Bihar hills. The Tal areas get filled wup primarily

due to inflow of these rivers., For providing real relief from

‘ extent and duration of submergence in the Tal area the importance

of reservoirs, weirs,; ahars, tanks, pynes and canals etc. 1n the

catchment above the Tal in the south is visualised: . Various

storage dams (Table 5.1) sﬁggested in the hilly .catchments of the

.rivers flowing into the Tal.

Table 5.1 Storage Dams Suggested on the Rivers Flowing into the

Tal
$1.No. 'Name of the Reservoir River
1 Fulwaria reservoir SR Tilaiya
2 Dhadhar reservoir ' Dhadhar
3, Lilajan reservoir . Lilajan
4, Mohane reservoir Mohane
5 Sakri reservoir . Sakri
6 Job reservoir ' ’ ' i Job
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5.4 Priorities for future works

The State Govt is planning to execute further works to
reduce the submergence and facilitate agricultural operation .in

the tal areas: These works are explained below. - :

i.‘It is decided to construct five cuts with anti-flood
Sluiceé at Rukunpura, Rawaich, Ralley, Kanhiapur and Hemza
on Patna-Hunger road with antiflood sluiceg to drain the

Tal water into_Ganga.

2. Raising and strengthening of 17 nos. of Zamidari
embankments located at different places in the Tal
areas.

3. fhefe is a plan to'renovate 63 nos. of Pynes.

74 Closure of i3‘ noé of culverts on _Patna—Mdngér‘ road to
stop éntrance of therGanga wafer-into the Tal.l

PrﬁQiding anti-flood sluices in two culverté on Patna-
Munger _road to expedite drainége of Tal as soon as .the
Ganga water - level permits it with antiflooa‘ sluiées on

them,
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'6.0.CQNCLUSION

The. Mokama group ‘of Tals is fed by .several. nprth
flowing riversqu South.Bihar draining into iﬁ.-The only drainage
of the Tal ié tﬁrough river Harohar. During Monsoqn'period_inflow
from north flowing river_and back water of - rive? ngga. often
del;ys the drainage. Most of the fal; get submerged alﬁost in 80
to 30% of the vear with degree of submergence of.SO% and more of
the.Tal'area. This is a very uniqug ;ituétion. Due-ﬁé submergence
of the Tal area, during monsoon optimum utiiisation of its land
resoﬁrces is hgmpered particularly dﬁring Kha;if_seaspnh The.Rébi
cTrop also.suffers if ;omehow the dpainage of the‘Tal is de;ayed
bevond -the‘lith of-Qctober.,There are various possible reasons
perceived {Fige.1) for the long felt problem of the Tal area. The
ultimate sqlutidn can be obtained by hitting- fhe prgblém at’

different angies. 'These can be categorized as:

(a) Restricting catchment runoff entering into the Tals
{i) Diversion of water of North flowing rivers of South
Rihar through guided channels into the River Ganga

directly and. through the river Kiul.

i
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Subsystem Contributing factor Causes oz-w.ﬁrer .Iog' ging

- - ] . Due to low carrying capaciry of—|
Carring capacity ,[charmels waler gpills in Tal area |

— 7 Inundation by the Ganga by
Spilling of back flow} ®|back flow through the Punpun

f‘*[Natural Channel - By Ganga by back flow throngh
' Valley lines I_—’ the valley lines joining the Tal

- ] - l,Modmbédalopeofﬁvmin
B.ed slope -t Tal area reduces the flow

Topography iLow lying pockets in Tal area
Lan | - —— -
YT : High gradient in upper
Relief catchment of Tal area

!Low withadrawal of ground

Water logging

in Yokama Tal

Water M.'magemmt[ Em' in the Tal area

—’{Sroppme pattern

Cropping pattemn }—ﬁUﬂm’ﬂﬂble cropping pauern |

__J 8% of average annual rainfall |
ioccm‘ m 34 months

/-—»lwmmom»mm :
H¥droloosy
ot v

Percolation {Low percolation from Ta! soils :

Land deve]opmeﬂ_’ mr:j'v :n dge eic. actoss

Under wilisarion of ground
—"Levelopmemal activities IImgatxon system l——' water in the Tal mam

Dratnage ChamlHay be inadequate in number |

'FIG.6.1 : POSSIBLE CAUSES OF WATER LOGGING IN

MOKAMA GROUP OF TALS

78




{1ii) Construction of storage reservoirs on these rivers.

{b) Prevénting Ganga Back Floﬁfinﬁo the Tals

Coﬁétruction -of"embénkment, anti~flood sluices  and
Dowels-ﬁn road.
(é) Providipg additionél draihagelchannels"

To wonk,oﬁt for the.additional drainage channels with

aﬁti—flood sluice on them.

{d.} Channel Improvement
“Drainage capacity  of the channel can be improved by

cleaning, widening and deepéning them. Effect of .the channel

improvement should be carefully examined,

(e) Improving the Irrigatién'Facilities
Providing distributicn canal system in the storage

reservoirs mentioned in (a) and pump canals from Ganga and

“Harohar rivers, Increasing the irrigation during Rabi and Hot

~weather by more nuuver of tubewells.

Committees constitutéd by the Govt. and various
individuals have suggested severél measures for the Tal area. The

avallable material on the watérlogging problem‘,in Mokama Tal

79



indicates that a Qery few suggested schemes are adopted/cqmﬁleted
so far. It is felt that more detailed studies)should be carried

out on some of the '~ important aspects responsible ‘for the

waterlogging prdblem.
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7.0 RECOMMENDATIONS

Fecllowing studies are recommended in the Tal area,

-

For computation( of extent, duration and frequency  of

r

-submergence field data and remote sensing data shodld be

in;egrated through a geogﬁgphic information syétem.

In most of the study it is suggested to construct reservoirs
in _some Qf‘ the river contributing in the Tals. It is
suggested to‘cérry out a study for optimum 'utilisation of
water.in pfopose& reseryoirs and igs éverail effect in water-
1oggéd area.

The effect of various_SChemés-'implemented ﬁartiallylfully.

éhbuld be evaluated.

- 81.



[%)1

o O

REFERENCES

., 1990, Water logging, salinity Cand
eminar on Water Logging and Drainage,

Aggrawal J.R.,Dinkzr V.
plant growth, All I-dia
Dec [T-8, Roorkee.

tn n

Comgrehensivé Plar of F®»od Control for The Ganda. Sub  Basin
Part' 1,1986, Vol I. Ganega Flood Control Commission, Patna.

tal K.N., 1976, Prc:lems of Mokama Tal. , Proceeding of an all
India Symposium g;ril 15,16 and 17, Bihar . College of
Fngineering, Patns. ‘

Prasad R.K.,1981,  Zimulation of the hydraulic behaviour of a
river in a floade: plairn by mathematical model, Unpublished
M.S5c. Ehgineering' nyd:aulics) Thesis, Department of Civil
Engineering, Biha- College of Engineering, Patna University,
Patna. :

Prasad- T., 1976, Applivation of mathematicai modelling
technique to Mokan: Tal problems, Proceeding of an all India
Symposium April 17.16 ard 17, Bihar College of Engineering,
Patna. : '

Report of Mokama:> Tal Technibl—cum—Development Committee,

1988, Water Resour:=s Decartment, Government of Bihar.

Report . of The S:::nd Sihar Irrigatioh Commission, 1994,
Government of Biha-. '

Sinha I.N., 1997. Water logging and drainage problem in
Bihar-An approach. ‘Proceedings of State 'Level Seminar -on-
Drainage Congesti:z in Yorth Bihar, Vol [&II, Water and . Land
Management Institu:-=, Pa:ﬁa-A :

Water Year Book, 1992, Water Resources Department, State
Hydrology cell, Gecv:rnment of Bihar, Patna.

82




DIRECTOR: DR. S.M.SETH

HEAD: DRKKS.BHATIA

STUDY GRGUP

§

SCIENTIST & SCIENTIFIC STAFF: A.K.LOH’ANI
| R.K.JAISWAL




	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065
	00000066
	00000067
	00000068
	00000069
	00000070
	00000071
	00000072
	00000073
	00000074
	00000075
	00000076
	00000077
	00000078
	00000079
	00000080
	00000081
	00000082
	00000083
	00000084
	00000085
	00000086
	2018-06-26 (12).pdf
	00000001
	00000002
	00000003
	00000004

	2018-06-26 (13).pdf
	00000001
	00000002

	2018-06-26 (15).pdf
	00000001
	00000002
	00000003
	00000004

	2018-06-26 (16).pdf
	00000001
	00000002
	00000003
	00000004

	2018-06-26 (17).pdf
	00000001
	00000002
	00000003
	00000004

	2018-06-26 (18).pdf
	00000001
	00000002
	00000003
	00000004




