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K'Fcr'éwor'd :

It has been decaded Uj)OII Ihat the Agmcullure E xtr;nsion Caontre, esiablished
Cin the, ?tate of Bxhqr{ as 4 link in the chain of lhe Indio-Japancse Technical Co-

operaLLon, sshould cxp'md its actlwtleG iaking a rocent opportumty of extendmg
the co- operatmn tm‘m . ;

_ The main purpose of tln% pro)cct is the wide ‘;pl‘ ead of meroved Tar ming
-techmque‘s into people through the rationalizafion of sub-centre facilities,
espemally of irrigahon ones;

In closc co- opcratlon \Vlth experts in Indla the Japanese Team surveyed:

. the exxsting ir ngatlon fracititles from a-farmer's point of view lo make clear

* thein voopcration with those undel' couaxdcration for eifective development of the
“whole pr‘ogramme

S As is w:dely known, India {3 one o[‘ the olclest and most advancéd countrics
in the world in irrigqtion engineermg an(i its unique method and philosophical
_conceptmn of 1r1'1gatlon have been attractmg the. admiratmn of the world,

Thc.question her_e 1;; Whether: the _only.ﬁﬂy. days.ofl mvostlgatmn (time. for
the actual field survey Becomes shorter than that) 15 enough or not for the' :
Japanese engineers fo girasp. the cgsense of the tradilional: agmcullu: e supported o
'by its ‘own techmcat qocial and economlcal bacl grounde : SRR

But we believe {hat the team could ‘at least make the best use of the given
time t¢ girasp it thanks to the ready cos operation of engmeers in India. :

You! rmay fmd gome: or our opmmns, and 1deas in this report far {rom the truth, '
and others rather. ‘hard to reatize, bul we do hope that they will be taken into your.
flexible (.onfaideratxons on the ])rmmplc of "'teehnical’ co-oper ation”,

In conclusio_ﬁ, we wisgh to express our heart-felt thanks to the authorities
concerned in both countries for their warm assisiance io our mission.

June, 1072

_ -Hitoshi Fukuda
i Lieader of the Japanese
S Survey Team
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~Phe purpose of lhe e.urvey was {0 examine thc survoy ‘was (o cxamjm the poslblility of
sequiing. constant and:énough supply ‘of jry 1gatmn water to-the six sub-centres (have heen’
called 8o, but characteristically should rather b ealled I3 ixtension Areas) seattored i the:
'Shahabad Districi-of Biliar, India,. which havé been developed by the Agmcultural Extension +
Centre since 1968, and then to study how to siblimate the past actwltles into an impulse (0

organize the farmers in’the community toward stabillzed high productwuy throigh gcnmah-' _
zation of the techniques introduced ihrough the Centre ‘

All of these six sub-cenifres are located in the huge a.llu\nal area l)otwem the Gauga and
the Sone; and are n'mg,ated from itie river Sone through old I‘acihlies constructed in the latter '
~half of the 19th century aric &’ new modernistlc barrage sevcral mxlcs up thc rlver Sone bullf

recently, : O : : :

“The main pomt of thc survey, - therefor'e was the reeoqrch into the pombility of developing
irrigative efficiency of thé exsisting facilities aftér grasping the pfesent situation with thé ‘
assistance of. mgmeevs in India, - The idea of supplymg subter ranean waler t6 thoge areas in
which the orthodox way of ir rigatién is’ difficult, : for .example, was one of the results of. the . '

" synthelie: approaehes adopted in order to geck for et‘fective connection of the old wmgatlon
Eacihtxes Wlth new ones. ) S : i AT . R
_ P his kind of approach to be applled to the business of the. qub contres under the: Agt 1cul-. .

. tural Bxtension Centre, wé beheve, could also suggest the du‘ectlon of’ tha, fulure pr o;ect by f
- India itself for 1mpr0v1ng the irr igative l‘acllities in the area; '




Chapter i The Hlstory of the Survey

The plan of' the survey started when M, Uyama, the then J apanese AmbaSSador lo ln(ha,

: talked with:the chigf.minigter of the State Government of Bih'u' dbout the: necessity for. conqqi-
idating the irrlgative facilitieq as mrt ‘of activities of the Agmcultur‘al l“xtcnsnon Centre in. " -

Juno,-1970;. 'l‘hc main point of this talk wag how to.remove ‘natural,: social and. techmc'xl

- barriers o actwltles of the sub centreq for a bettcr farming life, and especially how to secure

réliable: supply or water winch is an nnhspenaable key to: effective populamzahon of the C‘entre 5
' activihes BT . DR o : RS
. 0ctoher, 1970 O'I CA (hapatchcd Mr, ’I"adaéhfsaknmom' imd Mx' ’l‘étéiid T'ukutomi 'to '

{he State Govevnment And the report of this. conference, aiso polnted oul the necesqity of
utllizmg subterranean water tmder the leadcrslup of the sub- centre‘; as:a re‘;ult of the f:eld
: sut*vey car r1ed out then ' . . : . .

Ta March, 19?2, the Japanese Govemmcnt rcceived an: ol‘hcml lctter rcque‘:ting the )

s dispatch of experte in this field form the Indnan Government

“Thus, cries for the ut;li?ation of s‘ubterranean water had been heard befoife this field o

. survey ‘Slarted.” As referred to ‘Chapter 1, the Agricultural Extension Ccntle ‘and the six
-sub-centres’in the Shahabad District are all irritated from a. barrage constructed b_y {he loan ‘
‘froim the World Bank thr-ough 4 large irrigation’ sy%tem We, itaking thig. into considcration
¢laggified. the area into several sub-areas according o the gource of water, and then’ studied -
how to improve the present situaiion in answer to. requesi we recelved fr-om Mr S, M Shama, -
the Agricultural Secretar y of the State (.rovernmem of Blhar

On the other hand, we ‘miade Suvvey into the poasxbility of tube well to three sub- cerntres,
Kulbaria (Koilwar Block), Garhani {Charpokhari Block), and Katar (Piro Block} where we had-
to rely upon subterrancan water because the exsisting irrigalive. facllitxes were of no practiecal
use or inable to fill up immediate needs, ~ The Japansés enginears in the Centre had also. ™
regarded these three sub-centres as the key positions of their future activities. '

' Resides the Central Government we exchanged opinions: with and colleeted data from the _
following authorities. o C :

Mr, 5. Hakim Dircc_tor of Agricutture Ministry of Food & Agiteulture
Mr, S. K. Jain ' © Chairman, Ceniral Watér & Power Commission,
. Irrigation & Power Dept, :
Mr. J. K. Jain Joint Commissioner of Minor Irp,
S - Agrienliure Dept:
My, LK, WIahaJarl Secretary, International Commlssmn on Irngatlon and
Drainage

In the State of Bibhar, survey started with an éxchange of views aunecng the following Indian
aunthoritics and our resident experts, Mr. Chuji M1yasaka {Chief Adviser) and Mr, Shlgetoslu
.Akita (Agricultural Extension).

Mr. 8. N, Sharma’ : Agmcullure Secretary
Dr, C. Thakur Director of Extension
Mr, M, Prasad ' Chief 1o ngmeer Minor Irmgatlon Dept

As a result of general survey into the relative facilities of the Agrlcultural thenSLon
Centre and the six sub-centres since Marr'h 23 and the enguing digscussion, the basic line fo
the survey was decided (sce Chapler I}, and presented to the State Govemment and the
Central Govet-nment on March 30 just before our team leader. left India



Chapter III The Basm Lme of the Survey

. I4 rom ancient limes the Ganga basin, czc;pcmally the hllly d1rtr1ct3 on the mght bank o
spreading fiito the genth slope of cultivated area, has been offering the nnportant source.of -
Arrigative'water froni its: abundant subtérrancan water) ‘The Shahabad Distirict is one of thesc O
~ hlessed dietricts, and 1t ig very likely that the ides of pumplng up such affluent’ groundwater
may solve thé problem of nuugation.' However, the territory covered by the Agr 1cultur‘a1 '
- Exterision Cenlze liay more than 100 yéars of expemence ify frrigation,’ dnd its’ facilities, were’ .
'improved in 1968 by the loan from:the World Bank. ~On thé other hand, some argas qt;ll
" remiin unirrigated for some topographical l'oasons or othér, or due 16 lhc lack or proper
_ management of water supplying facihtles o

In due consideration of th1s and as a result of thc general mvcstagatnon, we decndcd the
baelc line of the’ surbey ag followe : : .

_' ' 1) In case add:tmnal wrigatwe f‘lcililles are necessgary, we should make an oxhauc,'tive L
' Investigation into the existing’ facilities and try to improve them or inake thern more . L
efficient before. mtr'odut,ing new. ones so as not to d;m:msh tolal efhciency by leavmg the e
old ones ummproved A ; : o . .

2)" Irngation should be managed !{eeping in cloqe connechon and ¢o-operation with not . o
oonly. dramage but also other techmcal -soeial, and e¢onomical factors: relating to the . . -
improvement of qgmculture, ‘

- 3) indxan experts and engineer'q should play the lmdmg part to make the agmcultural
. extension movement fruitful. ' . . . .

4) ~ Proposcd ar eaa for utih&lng subtrranoan water should be clasgified mto"Canal Area
and "Flooded Apea” according to éach irrigative characteristic before entering into an
"~ actual 1mprovement pian, The. study of the basic condition of subsidiary irrigation-by .
subterranean water, therefore should be madc on the spot. {Details to he t'\ken_ up h_er_e'-.;-_ L
mai‘ter) . : ‘ : :

" B) ’l‘he 1dea of uhhzmg undergroundwater by tube well should be applied to both "C‘anal _
Area (as a supplemenlal step to perfection) and "Flooded Area'. .

8) Flooded Area: The possiblhty of Closing "Ahar System shoutd be studied w1th a
_view to the effective utlhzatiou of tube wells and the protection of the whole area against
f‘loods by an low embankment E

7) Canal Al‘ea- Some measures Should be taken to fmprove the existing irrigative
"faciht:es er:.pemally villpge- channéls, or-fo ira ke them more efficient, - whie looking for :
“the hest way to link tube wells for: effective irrigation.

~8) Indian experts, the staff membem of the Agr icultiural Extension Centre, ancl we

Japanese survey Team have déliberated and agreed upon that we should give pmomty to
“the sub-centre near Koilwar (Flooded Area) and those in the Vicmity of Charpo Kuhar
s and of Piro {Canal Area) bel‘orc the rest under consideration.




Chapter lV Emstmg State of Shahabad Dlstr:ct

4.1 Genexal Corndition ol‘ Agricultur‘c E ) ' '
A -shown i1 I“ng 4-1, Shahabad % a digtmct c;Huated in the northwestcrn p'wt of the ‘Slate
of Bihdl Gemral condxtlon i thiq distmct 1S a8 shown in 'I‘able 4 1 g :

4 1 i. Ramfall and Tempelature S
'Climograph o!‘ Shahabad district js. qlwwn m Fig. 4- 2, X e -
The climalic’ condition: ini’ thic ‘Bihar State dlvldeq the year ‘info the followmg i‘our scasons;- :

1) Southwest Monsoon® Seasan' June 1] | +September 30 .
2} - Norllieast Motisoon 9_easonf Octuber . Decemher 31
3} Winter Perfod: © ~ ~ . January I - February 28

4)- - [lot Weather Peraod - Marehl = May 31

: “Monthly r'nnrall and monthly number of riiny days arc c;hownl in Table 4- 2

" Table 4- 1 Outlme of Shahabad l)xstmct

N S _I't'e'm IR Desc: 1pt10n - '_ :' Remarks_[‘z
'"f'i;f"'¥5t§EE§;Bﬁ{céi area by villagc papers 72,810,880 acres . | 1963'1969
2,, Net avea under ciltivation | 1,818,400 sérés | 1968-1989.
3, Au,a irr 1gated ot cen i 0'33:,:"('300.écr_es _; E 1968 1989
| ST sy
' 4."Area under pl"ln(:lp"ll crops - - B e 1968—’i96’9' '
1) RLCO R - . . _ 1,240, OOO_écrés_‘ k o :
. ‘.,.:2) Wheat . e S 655, 0000.0:“(:5 o
3)- Barley T C b 38,000 é.cét'é:é",”
o) Maie © ] 55,000 acres
8. ‘Popukauon _ _ : R ‘ h SN N
) Male o o 5,014,564 | 1om
2) Female | sz -
3) Total R | 3,038,266 .
4 Variation .. o 22,4 % . 1961- 1971
: 5) Densuy SR o 897.fmlle "1971 :
8) Total workers - | Lasaoen T aen
) Tiller . | 281,000 e
8) Farm labor o R oo
Remarks:

{1: Ratio of area irrigaled to net area vnder cultivation
[ 2: Periods avatlable for slatistics,

Source: 'Ihha: 'I‘hrough Flgure% ]969”. Blhar State



Table 4-2° RAINFATT, (1901 - 1950) o
o e PATNA -

Season . . Rainfall Nqimi.)er' of .
o . S _ Rainy Days
: ‘30uth west momcon 1 - ~ {mm) T T T
June o ' 126, 4 '
July ST [ PO 13
‘August ‘ : . 341.4
September : ©. . 215.8 :
Potal s L n 938.8 soArT
North-east monsoon 1 IR ' '
: Octobm 49, 7
Novernber -2
. Degcember - 5.5
: 'H'l.‘_Q{_""Ll_. ' 64.4 _§~i
Wiiici - _
January - 194 S
CTebewary 24,4 -
Total ' : 44, 2 - 8.5
lIot weather pemod T '
March, : 9.5
April 8.8
May- 14,17 ‘
Total ' ' 30.8 2.1
Gvand Total S A 129,90 : . 52, 2 -

gource "Bihar- 'I‘hr-ough Figures 1969 Bihar State "Annual -
- Season -and Crop Report Blhal‘ State. o
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4.1.2  Crops and Cropping Pomods :
" The eropping periods and major erops in this district are as slmwn below

1) Kharif Period (mid-June to end of October): Paddy (Ing.,h ymlding var 1ety)

2} Rabi Period (mid-October. to end of Margh): Wheal

3}  Summer Period (nid-March to cnd of Juneé): qudy ) ' '

The period blessed with the southwes! monsoon rainfall lasis from the end of the Ssumier
period to lhe middle of Karil period. Durmg the xemammg pfzrt of the year, artmmal
frrigation is required for grwoing crops, ‘

4,1,3 Farmland Arca, Imngatlcn Area and: Plantcd Crops. . : :
Table 4-3 shows the acreage of farmland area, and 'l‘ablc 4 4 shows the irrigation area

by crop,



'I'able d 3 Acrcage of I‘armland Area : .
: . N . . Unit: 1, 000 acres

1.7 Total area by ‘v:liag'c pil'p'cré _ - ol e s
| 2. . T.and ot available. for cultivahon _ ' S 828
8. Culturadble waste land - ° ' : _ .
.1} Misceliancous tFeés and gr‘oves‘ - -1
T2} Permancnt p'xstur-o and other grazing land - S B
- 3)  Cullurable waste other than fallow land ' 14
4} Other fallow 1sind T C 24
T 5y Current fallow - . : - 116
: S Total : C 164
4, ;. Avea sown . . . ' :
_ 1) Net areasown - 1,818
2) Arca sown more than once . C044 0
Lo ‘ ’i‘ohlﬁ.r'ea Sown - . o : Se, w82
Source: . Blhar thz'ou{,h Pigurcs ]969

'lahlt: 4-4 ACRI IAGHE IRRIGALT' () (1965 - 1988)

Acrcqge Remarks '
: L : {acres)
1. “Canals = . : S 712,894
1) - Govermmeént canal SR T712, 894
2)  Private canal ! IR ) I
2. ‘Vanks. - 100, 094
3 " Tube wells 56, 143
4. ° Other wells : 34, 069
5. Olher smirces ' 281,305
.:EQJEL 1,164, 505
Crops Acreage TE‘?E@}I‘;
o {acres)
10 Avtumn rice. 3, 189
2. Winter rice’ 1,121,272
3; S Summer rice : 928 -
4, Maize- 163 .
5. Wheat’ 254, 958"
6. - DBailey 14, 166~
T Others '
S ’[‘th}l 1,493,815
Or the above
Food crops 1,493,875
Non-food crops ' 2,840

~Source; 'Annial Soason and (‘rop Ropor t'" of Bihar State

4,1, 4 I‘wmland [Ioldmg ' :
s Farinland holding per farm househokd is s,hown iti Table 4-5, Average holding per farm
household il Slnhabad distrief is 7. 17 aeres (2.9 ha), and lhir-, figme is largor than the avemge B

o _m B:hai Slai \Vhl(:h st-mds al 4,85 aeres (1 76 ha)



Table 4-5 Ratio of Farn%l'a.nd.lToldi;ng,l_Jy' Clasg
B R | Slmhahad dist .iet & Bﬂi%\f.étate ._‘—Nr.
Tunder 1, 0 acre 5, L2151 % .
1°0- 2,4 TR
2.6- 4,9 a3.34
5.0- 1.4 12,20
75 9.0 5,10
100 - 12,4 3,70
12.5- 14,9 1,80 .
15,0 - 299 . 46 a2l
30.0.- 49,9 2,21 . 1.01
50. 0 - 0. 73 U o480
' Average 7. 17 ac ' 4853(; o

~ (Source:

'71 Census, )

4. 1.5 Adrmmslratwe Orgam?alion and Agmcultural Admmistratwe Orgamzauon

Agricultural administrative orgamzatlon is shown in Tables 4-6 to 4-8,

Table'd-s Admm:stmtwe'BLocks

Shahabad district consists of fhe following sub-divisions and blocks,

DO IS W

10,
11,
12.

+ ——

a

Arrah -
Sub-division
Ud;i;;{tnagar

1

2
Koilwar 3.
Sandesh 4,
5

8

?

Barhara
Shahpur
‘Behea
Jagdispur
Charpokhrri
_Piro '
Tarvari .
Sahar

" Noles:

Underlined blocks are towns,

10.

b o

Buxar Bikramganj

Sub-divigion . Sub-diviston
Buxar . . Bikramganj L.
Ranjpur 2, Karkat 2/
Ftarhi 3. Dinara 3.
Simri 4, Dawath 4,
Dumraon, 5. Kargahar §,
Nawanagar 8, WNokha 6.
Barhampur 7. Sagaram’ .
: 8, Sheosagar 8.
9, Rohtas 9,

Nawahatta

11, Chenari

12,

Number of police stations ig 39,

Number of Panchayats is 813,

Dehri
13, yﬂsrigaj

_ o
_Mohania -
Sub-division-

'-Mdhania'
Ramgarh
- Durgawati

~ Kudra

Bhabua -
‘Bhagwanpur
Chainpur
Adhaura
-Chand

]
2. '
3. Number of villages is 6,006, of which 4,757 are lnh’lblted
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’l‘able 4- 8 IRR]GATION ADMINIS’I‘RA I‘[VF ORGANIZA’I‘ION L

- Mini sm‘y of

Construction cost:

above Rs. 160,000,000

@

Costruction cost:
Rs. 16,000 000

—Rs, 160,000,000 :

@

'H,ih:isti‘y: of

‘— Irrlgatlon . | ‘ “Agricultore |
Rlvov Valloy . S Irrig Liow : :
T Projucb Dopt. © Dept. -
o _'Chm,f' Chief " - Irrigation .
o Englneor F‘ngmeer ' Divectorale:
U R Ghief
© Superintending Supgr;ntendmg' . Yuginger .
Engincer : - Bagisneer : = _
S (8B (s.8.} CLift . _Minex
: o TIrrigation - Yrrigation
.’Exeuutlvo lmginner i ercutwe anlneer Dept; . Dept
(B3, ) BB '*(SIE_)_.~ T (SiE)
. b N A ; o
;\s.slstgnt Engincer © Assisbant anmoer- ‘ _(E E, ). (E.E.)
(A.B.) T (AR ) S 1
O : N o ALED) (AR
Seotional Officer Seational Offiecr -~ .. |~ T
- ('SI'O') ' (s.lo.) (slo ) -.(_s.lo.), -
. Work Sarkar P¢ l:'ll“_ol _ Pebrol: : Wbrln.Sanknr
Mato - Operater - : Mate

Consttuction cosb: - -
“ below Rs 15 000,000

Source: Memorandom of M!yasaka Project Managar. A, E.C.. Shahabad -

Fig, 4.3 SIIA[I‘ABAD DISTRICT

LFtooDﬁ'o AREA

- Scale: -1 Inch to 16 miles

@ ‘Extenslon ¢entrs
* b cantre
e ¢ Mein canal
vrreen’ g vdo- (undgr comlruoﬂon)
-m-w- ; Boundary ot dislrlof,




4.2 I'l‘t"i:g;zﬁion' C.(')h('fifion‘é”
4.2, 1 [rmcl Classﬂ'matmn
As flusirated 1o Fig, 4. ‘3, Shah'xb'id (“‘:U‘l(‘.t is divided into the following three areas,

1) Diava Apca (lfloode d area of {he Ganga and the. Sone)
2) - Canal Area (IBehefited area of Soné Canal System)
3) ity Area (lhlly area m the southern part of the cli‘;!mci)

4, 2 2 Rclatlons.htp betwe(,n R'\mf‘lll 'md Ire 1{1'&10“ Water -Regitirement :

U Wig. 4-4. 1llu-strale<, the i‘('l'\hon'shxp belween n‘rlg,ation waler reqguirement an(l mlnlall by
" cropping secason. ~ As will be clear from this (igare, rainfall disiribulion is subject to substan-
tial annual Tuctuation which makes. it impossible to’ h‘anspldnt Kharif er ops dnd nnpoded% their
: growth soriously. - As for waler supply for eultivation of Rabi and suminer.crops,. no desirable
amount can be oblained as alr (_'uly mentloncd lnless ar tlhual irrigation is con(luctod

_ 1' Ig A 4(1) RI' LAT ]ON BET W]"IUN (xROWIN(; ("O\‘I)I'l IOY
- —_ANI) AMOU\"F o IRHIGATIO\! WJ\ ]‘l"R No. |

Cht.. wos, GROP: KHARIF RICF S m

N VARWTY! IR8 ‘ S

Lol sed (I!IGII YIELD VARIETY) |- 202

; : . . l/{/o.war ) _‘-/M-

90| a8k ige3-1970 it S 1R

YK : KPR

,goﬁ.‘g AR H ./5.o_v
“3 : : <o

~ 70 %’\ 4 ; 3 Lt : o af Tflify?s "lh’
N Il Y 5= S §

S ~ 9 N . - Lee-
' 3 X /S Mo i N.0F FPANICLES \l
T 1| = - pron Y

S50 R 10 I’ - RE QUIRED WATER 00, s

T e : - : 3
o S } : ' . . _ 3

X . 7 :

W L. 7

T o504 2 5 ; RAIN FALL ey

s : 7 o
20 4+ K - 46
i c b . _ - 20

) , '/" VVVVVV \“__“_/—"\_\ ]
.oﬁc)iaf, Dl 3rd »’«{el ?mt|3rd [ Fa21 Zady 3rd| /A v 2 3!'5{' I feL § 2nd) -?mi sae 1 2nd) rd I

MONTH &

SOWING

%

? . . & q 0 i
' } e i R
' 2SN meiom MATURING
TRENSDLAN -+ /3T )32 § - fr#{)/ G MG
TING. 18/, 7op ORESSIHG . & N STAGE STHGE
g 4 o
Yy - E %9 5 28/ . "
) .
by BN
oo\"‘g.ﬁ - &




HEIGHT. 85 HILL

Iig. 4 4(‘2) HFI;.'\'J ION BFTWI' RN GROWING C‘O\!DITION
: AND AMOUNT or lRRIGA'l 1ON WATER No 2

oM T
rapn CROP: Klmturmch _ M
: " VARIETY: MALINJA i
/70 ‘ (IMFROVED) Lsgp
00 N 1963-1970 R L
: 3 L
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I* 1g 4 4(3) Rl"I,A'J‘]ON }!F’I‘WI‘J“N (-ROWIN(J C‘OND[ I'ON
TAND AMOUN’I‘ OF TRRIGA'FION WA'! ER No, 3

o _ CROP: SUMMER mcp.
oo w\mP'i“.' FADMA

T ORAMNFRLL

PN (llIGII vnem) wxmm‘v)
¥ : ,
s0- 19621970 -
| é 1363 '9'70_
T Py e, D
yolg
T o N E /20
SR RN _
$ % : PEQLIIRED WATER _
g0l T 47 ot . - o0
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Y e 76 -~ o
(\9 .
¥ 90 R mt TR ~ 60
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vl - "2
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]
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§ " '
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Fig, 4 5(1) RFLA'[‘ION BT‘TW}"I' N ANNUAI RAINFJ\I:I; ANI)
: AMOUNT OI' IRRIGATION WATT‘R RFQUIRT‘D N'o,

. (/%3!»/%5)
" SHAHABAD A.EC.
o 1963
o ;5964 '
o 1 0
o0 days  © T8
60 - . - s ﬁ
- . 7 . 11
QUANTITY OF WATLR _ . ’
REQUIRED ) | QUANTI’I‘Y OF WATFR itEQUlRI-.I)
IN SUMMER SEASON IN KHARIF PERION)
(hased on st_a_ltd_ards s_hown in Table 1_0)'
|
. .sa'_ B . - . B .
QUANTITY OF WATER REQUIRED
QUANTITY OF WA [‘bR . . INRABI PERIOD
mggg{ [;‘[I;RIOD : . ' (based on standards shown in Table 11)
| ] £

12302 35234234 230 238232357237 231237 323
L JAN- FEB. WAR. APR. MAY. © JUN. S0l aug. . Sepr. OCT, NOV.  pEC,

e



Fig, 4-5f2.) Rl‘ LATION BETWI‘I N ANNUAL RAINI‘ALL AND
o AMOUN’I‘ OI' IRRIGATIO\T WATI"R R[',QUIRPD No. 2

NN (196¢ - 7968 )
_ N SHAIABAD A.E.C.
o 1ss
) o 9-'-;_‘ /?.6',;7:‘.':
mmf10 days| - . [ B AR
' DR BN I 77 SR
1oy
'50—

Ollllllll[‘l _ ‘l'_l-ilflli!'l_flllili_l'

123!?3f23123123f23123!23!23!23/23/23
J’Ah’ f£8 MAR.  AFR. Hrhr JUN. SO, AUG.  SEPF. OCT. NBY.  DEC.

ERESE 1 IR



Fig, 4 5(3) RT' JA'I‘IOV BF"'IW](]',N ANNUAL RAIN!"AF;I: AVD o
’ AMOUN’i OF IRRIGATION WAT]'va RT'QUIR]“D No 3

(1969 - 7970 )

SHAHABAH ARG,
nfmﬁﬂ days - -
o
50_
¢
0 !

AN G R e = ety -
F 23t 231323 23Fe3L 2302487 23!?3/23/?3

WNC FLE. BAR. - APR. . NAY.  JUN. . JUL. AUG. JEPr. OCF NGV, | DEC,.

Water balance c¢alculaled from the annual painfall is shown in Fig, 4-5, Of the years
coverced by this figure, 1966 xvﬁs a drought year during which both rainfall an'd its distribution
were both unfavourable, '

‘Table 4-9 shows the comparative (!ah cover‘ing the total waler reqguirement, ei‘fectwe
rainkall, irvigation water requirement and maximum availability of irrigation water by cropping
season. -

4, 2,3 [frrigation Water Requirement

" According o "Trrigation 15 nginewing" by V. B, Pnyam {published in 1955) the genez al
irrigation water requirement in India is'as shown in Table 10. TFigures in this lable are
slightly larger than those shown in Table 11 which were given by D, M, M. Paady of Rajendra
Agriculturat UHIVOl sity in reply to the mission's inquiry on the water’ requirement iin the Statle
of Bihar,

Watcer requirement in depth for paddy is generalky consniercd under three categories
i.¢,, evaporalion, transpiration and percolation. Since water requlremont data based on
this classification are nol available at presenl ‘;tudles made in this 1'eport are based on the .
data shown in Table 16,

Table 1-12 shows the deqlgn discharge including conveyanue loss for mch c'nni in Sone
Canal System. The waler regquirement in depth obtainable from thls table is subslantlally
smaller than the standard values shown in Tables 4-10 and 4- 11, The mission was unable
to oblain the delails of the calculation worked onl for obtaining the f:gures in 'l’ablc 4-12;
These ligures will be examined in Paragraph 5,3, Chapter V.

It is also to be added that no thhlc mcaf;urement dah are waxlahlc o the c'lnal
permeability. L



’I‘thc fl 9(1) CALC‘ULAT[ON Ol' IRRIGA’FION WATI“R RT‘QUIR]

MENT

T’lble 4- 9(‘2) CA LGULATION OF IRRIGATTION WATER RFQUIR}"MI GNT

(Khamf rice: LR-8) o
.i\fI{?rltll_Par*_‘t :'Eiréi__:__e_ Dut{:; ?tfe;'[';ler' . Ramf;ﬁl_i ?g?:f:;;e (‘:Tﬁi‘(::lmlc‘%i—t Remarks
. C T T mm) [ (mm) (mm) . mm) |
Jhin, 186 [Sowing: Jun: 2171 1 BRI RN
- 2nd] . 26,8 18 -
- srd|. S _ .2 67 :
Jul.t - Ist |Pransplanting Jul, 1570 i30.0 | ens | 81 49
- Znd o : 133.0 1128 102 31
C o srd] _ ; 00,0 | 125,9 | 115 0
Aug. 1si |isi top dressing; . '
o Aug. 484 90. 0. 116.9 108 0
2nd| - 90.0 72,1 82 28
3rd Max tlllozmg, - g - g
o “Aug. 26/1 20. 0 $2.8 72 18 ..
Sept, . ist Young panicig mitatl(m ' o '
: _ Sept 2! . 90,0 87,8 s7. | . 33 .
2nd’ 90.0 86,7 16 14
3rd H‘eading slage;_ o : o
: Sept. 2871 90. 0 48, 5 38 52 -
Oet. - 1st ' I 90,0 36, ¥ 33 (57} Max, . o
- 2nd S 2,2 0 < [{matured
; ~3rd o 2.5 o in earlier|
|Nov, Ist |[Maluring stage; stege than
? . Nov; 1{1 3.7 thal of .
2nd : 8,5 Malinja)
3rd : o _ 0.6 .
Sovrce: Basod op the average data of observation conducted duri ing the period of 196‘3-- _
' 1970, and the technieal standard preparcd by Shahabad A, E. C. '
el Based on the standard shown in Table 4-10
72 Obtained by Subtractmg raiay days x 3mm/day.

SR

o ‘ ‘-17...‘1:.‘. .' :; .

(Khdl"lf Rice: Malinga)
Month:Par.t ' l"vent ' D.uti (:Iregté;xmr Rainfall ]:‘zll‘?r?f?z't‘lile :{]‘:ﬁteeln;e;t E?m?ﬂ(f_
[ 7= T (mm) fam) " (mm) [ Y {mm]} |
JJun, - Ist {1 | osr.z 2 e
. 2nd o ' 28.8 18
o 3rd Sowmg. Fui. 21{-- .2 67
Jul. . - 1t ilo. o 21, 6 81 49
" 2nd Transpkuﬂlng,Juh 16£L 133.0 - 112.2 | 102 31
1 - 3rd |- . 90, O 125, 8 115 Q
Aug, lst P n'qt top drcssmg.
. Aug 4ﬂ- : 90,0 116.9 | 106 0
2nd 90,0 72. 7 62 28 .
S %rd 90, 0 83,8 | .72 18
Sept, .. lst Maw, tiller ing, . : N : :
: . Sopt. 81"+ , 90. 0 67,67 - 87 33
2nd |Young panicle mltauation, h o
. Sept 17Lﬂ : 90,0 86,1 716 14
o R 3rd ' N 90. 0 48,5 38 52
1 Oct, fsl’ Lo 90,00 36, 7 33 57
.+ 2nd Headlng bmge Oct 14[1“:'. 90,0 32 o . [98]  [max
o -3pd 9000 254 o | [0}
Nov,  1st lMaturmg etdge Nov 18[1 . : - 3.7 0.
S oemd ] ' 8.5
CLsrdif 9 0.5
e Soutce I{efer to'Fqble 4 9(1) ol adom
L Cedo-




'l‘abio 4 9(3) C‘AI.CUI..ATION Oli IRRIGATION WA'I DR RI'QUIRI"‘MFN’I‘

(rab: Wwheat:; RR:21)

Mont_h‘l‘“‘:'apt “;Ev’eiit L D_“:f; gil\;{ﬁter Ramfall I;_Eafif;;ne ;‘:ﬂ:‘;‘;n:;t .Remi}f‘_!f? v
T T T Aiim) (mm) iy | (mm) |
Nov, ,-"l_sfl Sowmg, Nov 20[1 S 1. 3.7 [2_,‘. o ' |
' “2nd Germinatlon NOV 29[1,:_' ' 8.5
Co 3ed | o : 0.5 -0
Pec; - Ist Nee, 10 N O D TR A
: R 62, 5 0.5 0 62.5 [ Max.
“2nd T 0. 0 - i
Bad Dee, 31 . - o
62,5 0.9 0, | 62,8
Jan, " Ist| Jan, 20 N DR I
S 62,8 6.9 3.9 -
2nd | _ ] I, 2 0| 58,6
3rd |[Max, tillering: B S
. . Jan. 31/t o 4, 4 1,41
Feb. 1st [Young panicie nitation; | Feb, 1o S A
reb, 2{1- ' 62,5 0" 0 | 811
2nd o 8.6 3.6 -
3rd ' o 0.6 0
Mar, < 1st Mar, 2 _ n PR
AR . S 82,5 5.0 2.0 58.9
" 2nd [Maturing stage; . '
s Mar, 31/L C N O N N
© ' 3rd. : 4,9 1.9
Apr, st | 1,5 :
' 2nd 0
3rd o g . an 3.3
Source: Reler to Table 4-9(1) . . L
Al ~do-
i -do-

~Padma)

Tablc 4-5{4}) CAI;CULI\TION OF IRRICATION WATLR REQUIREMENT :
(Summer rice;

Month Part|- Bvent Duty of watex 'Hainfalt El’l’egt1ve We:ter' re= Remarks |
: in depth - rainfall [guirement |
””” : S IR T o) | {mm)| - - (mm): -~ {mm)
Mar, Ist [Sowing; Mar, I?& {1 K R N 2,0
2nd 3.7 . 0.7 .
) 3rd 4,9 R R
Apr, Ist o _ 59,0 1.5 0 NS R
2nd (Transplanting; Apr, -2l[1_ . 155.0.- 0 0. [155] . |Max.-
. 3rd . B 100,90 3.3 0 100 :
May Isi [Max, tillering; | . » .
May 10/L 100, 0 16.1 | - 13.0 | : 87
2ud o _ . 100, 0 12,7 9.0 |. 91
3rd [Young panicle initation; o o IR R :
- May 22/1 ' | 100,0 19.5 | 16,0:[ 84 |-
Jun,  1st : o : 100,90 S8 | 200 | 73
204 [Top dressing; May 30/1 100. 9 .28.8.| 8082
3ed Heading; Jun, 17/1 100.0 . 7.2 §7.0 | - 33
Jul,  1st ‘ ‘91,8 81,0 e
2nd [Maturing stage; Jul. 20fL 112, 88 02,00
3rd 126:9: 1115, 0.
Source: Refer to Table 4~ 9(1)' PR A
A ~<do- '
o ~do~

e



le)le 4 10 WA’I‘LR RI‘QUIR!"MLNT IN Dl';’PI‘lI No 1

: . ' : Avcrcﬁgo Water T
_ T . atoii
3 - equ ‘1 S Hegd of Main Canét'i‘
' . (nmhow’lzo days) (days) . - {acres/cusec)
1 mce/l B T 10 - 12 4D - 45
2 ougarcanc '_ a8 .
3. Lucern. 38
4, Tobacco: 30 0
5, Garden fruits 24
6. Cotton 90
1, "Vegctableb 18 o L
8. Wheat 12 20 - 30 120 - 150
9. Maize 10
10, l=odder Crops: e
_ {green oat) ) 9.
Remal ks: [1 Refer to Table 4= 12 . .
Source Irrigatlon I‘ngmeermg by V 1, Priqu 1955
Itor r'cforence B
1, The I‘ollowing d'tta ar‘c apphcd for the estlmatlon R
: .:,.;,,,,,ﬁf ' Water for puddlang 1 Irrigation Water Remarks -
_ B (mm) {mm) mm]
ist stage 100 | 30 130
© 2nd slage 50 (for 5 days) 35 mm (for 5 days) 133
- _ 4 ' 45 mm {for 5 days) _
3rd  12th stage | . O 10 x 90 10,% 90
Total 150 1,013 1,163

2, As for-summer ¢ wops, 150 mmn of waler for pudcllmg and 10 mm of daily water
requirement in-depth are applied.

‘3. -Waler requirement in depth in the puddling pei 10(1 is nccessary oniy for a small
) 'arca, Ther efor'c, detalled descx 1ption is ommited, -

T ahle d-11 DU'l‘Y OF WATER IN DI TPTHI No. 2-

Crop

l)uty ot‘ Water in Depth

i, Khamf R).CO

1) Sowing to tr‘ansplantmg

" 2} Puddling

3) Transplanting to Sept,
15'to Oct.

4) Sept,
" Patal
: -Pez'lk

2. Summer RlCC _

15
15

) Sowmg to tr ans;pl'mtmg

2) ‘Puddling :

L 3) “Fransplanting to Jun. 30

G Total
: : Pef\k

1 3 wueat

1) Sowing to tast watermg

Total

.16 inches /4 weeks

.. 8 inches

1, 5 inches/week

.8 inches!SO days
48 Inches.

: o 6 10 0, 6 inch/day
“(puddting}

10 jnchosfd weckcs
“6.inches

: ,3 inches /weelk

.. 85 Inches”

' 0 4t00 6 mcﬁ/day

o 12 inches " .
0 1 to 0 12 mchfday

:5_: S0

(8. 9 mmfd.ay)
{150 mm) :
(5. 4 mm/day)
(5. 0 mm/day)

(10 1o 15 mm/day)

8.9 mm/day)
(150 mm)
{10, mmlday)

(10 to 15 mmf(hy)_

‘ ,_2_ 5 iniches/20-25 days (2 5103, 1 mmlday)

(2. 5_ to,3;_0_mm/day:) -




4, Wmict Mc.lz,

1)} Sowing o last wqtermg sl 2 m‘oh'cs!% weeks (2 4 mmiday)
Total .- . - Coe c 12 inehes /159 days
Peak - . S 2 mchcslfi woeks (2 '1 mmfday)-

5. Swmmér Maizd _ R '
1) 15 days after sowing - 00| 2 inchos S o
2) up fo last watering - - g 12 inchcblweck © (7. L vam fday)
“Total = - o . 30 inches/ 140 days: '

Peak 0 o . _ 2 ltl('hes'lweck (7. lmmfday)_'

Sowrec: Explanation 'by'Dr.__.lI. N, Pandey. Rajendra Agricultural Umvm"snly, _p‘\[l'l'l,
' Bxhat State. ‘ :

“Table 1-12- ]'X.’\ WPI;T‘S OF DESIGN DISCHARGE BY CANI\I;
: {Arrah Division)

Commanding : Dés’i'gn_- . D_uty_ of .
Area i Discharge | - Water
T T T {acres) {cusec) - - (acreelcueer)
A, Duiinradn branch cdanal 5, 84% Mo 780,
' L ' 4, 440 o 65 | 81
1, Mahuary Dis. 2,850 : 3t Co 92
2, ‘Kesalh Dis, _ 5,005 | 89 - | a3
3, Waina Dis. I C 884 [ T sR 66
"4, Jesary Dis, : 2,217 | Coeg | 79
5. TLathan Dis. . 18,677 ' o233 - | . 80
{ 8. Baraull Dis, - SR TR T DU Y 1 81y
{ 7. Jamorhi Dis, : 1. 2,651 = D 33- e 80}
{ 8. Dhanupara Dis, . = 1,450 0 | 18 81)
{ 9, Itmah Dis, - . © 260 .3 : ey
10, Karath Dis,’ _ 5,815 [ a3 T80
(11, Kesath 3 & 4 L S 2,184 CL 84 82}
12. Sikria Dis. co 4, 514 A 56 81
13, 1Baraon bis ) 820 i0 T .82
- 14, Raghunathpur Dis. 1 . 5,450 | 68 - 80
(15. Chaugain S Dis, ' 725 S : 80)
(16, Bagen Dis, o Lo2,635 _ 33 _.80)
17. Ariaon Dis. - 1,038 B & TR TR 1t
(18. Salsala Minor B 5 S I U/ B S B4)
Aotal 61,365 S A (R 1
B.  Behea branch canal 13; 143 SR - I - 82
19, Kurmurhi Dis, 8,629 © 120 69
(20, Pritampur S Dis, ' S 841 AR o)
21, Sikrauwl Dis. . 2, 745 : 43 - 64
22, DBihia Dis, 1,800 ' T IR g
23, Gaharua Dis, _ ' 800 1o | . 80,
24, ar Dis, - - 2; 043 "~ 30 © 7 B8
25, Kesary Dis. o 1, 700 ©.. 25 .. B8
26, fletampur Dis. - ‘3,810 . 58 : 68
{(27. Chakwath Dis. - 100 2 | Tube
{28, Garhani Dig.’ T -0 8,830 ’ SOBQ . i3,
29. Kaieya Dis, C 15,990 : 222' _ e
{30. Guayaripur Dis, - 1,445 _ 22 s 68
{31. Kakila 8§ Dis, . o t,420 L 22 U P 1% N
{32, Narainpur Dis. ‘ 12, 040 SUU33 ey
(33. Kateya Factory _ .6'_?5 R & B RER SO I
(34. Baraon Dis. _ B L S [ RO T L I
{35. Udandih. Minor R .95 SRS 1 R N () R
Total ' ' 60,860 - BN 11 BRI ISR, S
¢ Avrah canal ‘ o S B P A
S 4L Ragpere-Dis. - 0 ¢ 5,886 NUPRIEE ;5 R
(12, Besaini Dis, . b L8 L fo. o 3L

CoTiwen



[ s,

S\!imig.t‘au_l'fé‘aj' Dis.

61

44, P, Chabngl, 1,2,3,8,9, 10, 627 158, 67
N "& I, (h'mncl La, B B :
45, Nasriganj Dis; - 898 B 60
46, BRarihat Dis, - 469 L - 52
(47, . Darikal éhannel 400. 7 -J?)
48, Arrah Canal 6 mile lo 16 3, 258 X Y RS
-7 - mile and 268 mile (o 48 mile , . . R
49, P, Chaoncl A, 13, C, & 1,2 10, 734 134 . 80
ko . fl‘om I)umr'lon braich canal] . T :
50, I,Channel A & B (rom . 3,623 45 BN 1) IR
. Behea hranch’ caml ' o S B
51, Amaund g, 2,200 45 49
52, Jajiwanpur Dis, 500 12 42
53, Panmary Dis, 3,578 5 - 18
‘54, " Jaitpur Dis, e 9,161 124 T4
‘55, Barauli minoer from Behea _ 1,000 16 63
braneh canal : ; . :
56. P Channel 4 8 l{] & C 8, 400 ci2d 69
57. Railthy Dis. 4,328 - 82 52
58, Arrah Canal 17 mlle to 26 ! 1,372 17 8
© . mile ' o :
(59, Deo Dis. 3,200 45 71}
60, Mauna dig, 6, 198 -84 74
81, Kollwar Dis, 4,687 74 86 :
(62, lkwary Dis, 3,028 33 92)
{63, Maranpur Dis. 600 1! 55)
(64, Afzalpur Dig. 325 . 5d)
65, Dilla Narainpur Dis. 8, 699 155 . 56
(66." Pawar Dis, E 2, 500 40 63) .
67, Sakla Dis, . 9, 523 172 55
68. P, Channel A, B,C, & 5,17, 12, 645 157 81
69, P, Channel C. from Behea 3,370 45 15
Branch Canal : ‘
70, P.Channel-D, B, F from 5, 725 3 78
Dumraon Branch Canat ) i
. 71, Koilwar -Dig. 9 mile to end 5, 845 73 80
{72, Tansi Deliri Dist, 400 7 -57)
(73, Kori Dist, 2, 027 30 16)
{74, - Banghi Minor Dist, - 600 - (3 .86}
73,7 Belaur Dis, 2,626 38 69
6. Bechiaon [Rist, 4, 0600 55 3
77, Asani Dist 4, 500 60 75
18, - Chorain 8,° Dist, 1, 400 22 64
- 19, Dhanupra Dist, 1, 000 16 63
(80. Bhusahula Dist, 500 8. - 63)
81, - Chandwa Disl, 500 8 63
82, Arrah Canal - 500 8 63
- {Length: 48 to 52 miles) .
(83, iSarathua ! Ink C‘haune_l : 200 3 87
Total - | 139,261 2,012 68
(‘.:RAND POTAL 251,946 3,497 12
Remarks?s _' 1‘-’arenthes:zed number‘ is conser‘V'liivcly esllnulecl :
' Notesi " 1, .12 acres/cusce is equivalent to 8.4 mm/day, or a not duty of 6. 4 mm/day
LU0 U conveyanice loss is assumed to e 30%. In other. words, an’irrigation
" capacily of 6.4 mmfday ean be- asemcd i actual dlSCh:\l‘gC conforms 1o the
. (quign value,
.20 Liseations of camls apre shown in I‘ ig 4 6. :
‘ ‘)‘bu'r'o'e' T Data collcctcd by C‘anal Dcmrtmenl Arr‘ah Divis'ion

At pret;ent, c}a!a on irr;gaf:on water rcquuemcnt l’or Rab; wheal .s[u(hed wilh. nespcol 1o

lhc change of ‘;011 moiqiure as: well qs thc chﬁnge of umt vlcld hy the ammm( of 1rmg’1[10n



"atér are not available, 'i‘he mission's 'fstﬁ.('l)li‘on'\';vhé‘at w..nll be Iizisédbh Tables 4- -l'ﬁ'au'd'tl' 11?
‘because values. shown in these tables are considercd to havc been empr‘mially confirmod l)y
| many yeats aof pasgt cultwqtion pracf.lce‘s : : M ‘ :

Studies on summer pqddy will llkewi'se hc bas(’d on the v’llueb shown iy Table 4 10

4, 2 4 Irrig'\imn Condition:ia Canal Arca

(1) Sohe Tanal Sy‘atcm wag constructed in 18a3 - 18’(4 by Tt Dleken, an army ongmeer
Due to the Huperannuation: of the headworks: congtructod at that t:mc, the existing Sone Bdrr‘age :
- ivasg constructed in 1962 - 1968 with' the necessary fund offered by IRBD, Sonie Bfu‘r-mge is '
located 6 iiles upstream of the old héadworks.  Sone Canal Systcm hag 4 total canal length
of 1,757 miles, of which 28 miles is covered by the main canals,” 329 miles- iy bianch canals
and 1,216 miles by dlcstnbui-wms._ It commands an arca of 17 l'\kh acres (6, 8 lakh ha)
stretcchmg over the distriets of l’atna, (na_ya dnd Shahalnd :xcept in _arcgas cm_bl.‘_‘lcmg_

Table 4- 13 SONPIHVERIHSCHARGE o

stchqlge in Sonc ' Obscnvcd . =_Bepernclablc Rxhaud
: - F dwring prrathqnd - dis¢harge at. | release 1nd1c1tcd
Month period at Dehri * | Dehri in post | in CiW.& PiC's ©
(75 per ¢ent . - i :Rihand Bam - [ .veport Bansagar .
dependability) . ertod < .
T oo | 475 pei cont
S o dependable) S
-| Jamuary ° 1~10 4 29? cusoc ) Q;GS& cusge . 3 926 cusee
1120 ) 4,199 - 5,807 . C3,9840
- S 213 ' 4,112 . TL5,638 205
Februniy 1-10° L4076 CB,49T 5,100
' 11-20 . 0 4,051 5,573 5,022
. 21-28 3,008 - 4,532 : 4,375
March . 1-100 3,885 5,446 - 53262 0
. 11220 3,045 5,158 S i5,000
2131 C 2,947 - 4,590 73,633
Aprilt. - 1-10 1,984 ° . 3,742 3,842
11-20 1,831 4,595 _ 5,313
- 21-30 LT 4,989 4,893
May 1-10 1,317 4,192 L 4,408
11-20 1,226 4,969 5,488 .
, 2031 . 3,191 5,230 16,991 .
June “1-10 1,007 - 6,088 T 5,026
11-20 . 1,095 - 7,184 4y 684
} . 21--30 1,801 © 8,700 i ),321
July 1-10 18,452 12,820 4,817
: 1120 - 26,132 12,7323 © 3,575
C 2131 66,477 29,350 S 4'473:'
Auvgust, 1-10 63,249 ' 30,158 4,708
_ 11-20 1,18,579 32,913 - 3,162
21-31 - 95,0600 : 33,868 : 2 _430 iy
Seplember  1-10 ' 69,717 16,245 o 3,319 T
: 11-20 1,18,579 - 185640 - R 2,948 -
21-30 - 31,940 . 16,351 352520
Oclober 1-10 8,555 . - 10,614 - 4,036
11-20 3,482 9,743 - 3,060
21-31 8,360 8,510 . 03,138
Novembox 1-10 _ 7,296 . . 0700 308
1120 S 5,531 0 6,872 3,103
- 21-30 : 4,748 _ ’ 4,571' LT 3,504
Decenber - 1-10 S 24% 0T 5 meae U 50979
11-20 L0060 - L By227 LT a623
2131 4,09 - - 5,,827-._- e33R

: (Snlxi-c'c, "Ave:age offeci. of' the pmcessed B'msag;u l’nogoct
Son in Madhya ¥r adosh “on irrigation schemes in Smw
Valley, Blhaf " Govermncnt of Bth, 1971)

22



- _ ' "l‘abl.e 4 14 WATI' Rl‘QUIRFMLNT I‘OR IRRIGATION I"ROM SON]" RIVT‘R

S ]?.x_isl-ipg ' _Song:,_lligh - No'i'_’(_,h Ksol ‘I‘ot'xl of‘ . Total .

. Monith | Sone Canal} Level Canal < Canal . | Sere Canal | requiremept

e ' S | systiam o {2 473+ 4)
JEey |

S cilscd" “cuhsec ¢ . eusecs - cusee - ‘eusee
Jalinary . 5,560, 1,479 964 7,039 8,003
Bobruary  5,560¢ 1;479 964 7,039 8,003
March - 4,817 . 1,284 . 789 - 6,101 - . 6,890
GpEEL L A390 0 U 15163 213 §,553 . 5,766
May 4,390 L 1,163 21300 5,593 5,766
Juno 4,875 1,592 387 5 6,427 6,804
Ty L 16,7000 2,810 3,050 513,540 © 16,590
1 Avgest 10,000 2,660 2,800 12,660 15,460

Septepbor 10,000 2,660 2,800 12,660 15,460
Detober 10,700 2,886 3,006 - 13,586 " 16,682
)*ovqmbm_ Sody5500 .y, aed 788 . - 5,814 ' 6;602 .
‘December 5,560 1,479 964 7,039 8,003

. Tota]. in: - : S :
acre~feet. 4,94,970 13,33,530° 10,24,500
' say 4,95 say 1.33 say 1.02

_ (Soun;ce'; Upverage effect of the in‘océesed BANSAGAR
' Proaect in Madh_ya, Pradesh on ir ngatmn
schemes. in Sone Valley, Blhar
' Government of Bihar, -River valley project .
Bopt. 1971)

etrctmes like drops, ote, , all canals. are carthern, As for the management of facilities,

River Valley Pro‘}ect Departmcnt takes care of Sone Barrage, and Canal Depariment is in

charge of the main canals and distribuiaries, whereas the management of village channels
: hranchmg off: rmm dxstributarcs is lel‘t 10 the hand of farmers. :

{2) By the constructmn of Rihand Dam in the State of Uttar Pradesh on the upsiream of the
Sone river: (1960 - "1964),- the total Sone basin area-of 28, 500 square miles was cul down by

L 20%, 1, e, 8, 300 square miles, and the discharge of the Sone river declined, Table 4-13 _

"i-shows the commmson ol‘ 'werage dischat ges of the rivor bol‘ore and after the dam conbtruct;on.

U The dnscharge iq eaumated to decrease futrher after 'completion of Bansagar Dam now
o under playining 1n the State of Mandhya. Pradesh, For the abeyance of. the Bansagar Dam .

" consiruction plan,” Bihar State is: currently carrying ncgotiations with Madhya Pradeah State,
S l"stimated discharg‘c after- completion of thls dam 18 shown inlable 4- 13

(3) Whjle the lrrigatmn acreage currently covercd by Sone Canal S‘ystem is as indicated .
__already, water. rcquiroment Wilk he angmented. 16 a large extent 'lfter tho planned conslruchon
ol Sone High Level Canal and North Keel Capal. 'Of thesc {wo néw c'mals, the former has

- heen nder construction since.1969. . Water requirement for irrigation from the Sonc after

: Ceompletion of the two new c*\nals is as shown in Tablo 44 14 and locationq of the canals fn*
X Shown In Pig, 4- 6‘ o : : \ ,




“Table 4-15{1). SHOR!A(;}" Ol" D[SC"ARCF" IN WJ\TT’ R 'SOURC}
(N'SONP‘CANA[JNO 1 L
~fexisiing canal only)

R | Required dis-
Discharge in - chatge in
- Sone river VSdne cangl

- Slipl_‘_ bag'o' :
‘(exlstlngcana]) B '

EMont.h-

1-10 6,654 cusce o e o 0 cusee
Jan. - 11-20 - - 5,807 © | 5,560 cusee | 0 .
2131 . 5638 L C0

| 1-10 s,497 | 63
¥eb, 1220 5,573 . . | 8,560 1o 0
Coaees | a3z | o8

110 o symae . ol o e
Mar,  11-20 5,158 o4t | o
231 | 4,590 . | N Y
Apr, 11-20 © 4,595 - 4,390
| 21-30 - 4,989 - :

o
Fa
pv il

1410 4,792 R
21-31 5,230 . S

' 1-10 6,088 :
Jun, 11-20 : T,184 Y C 4,875
21-30 | - 8,700 S
1-10 12,820 : '
Jul. - 11-20 12,323 10,700
21-31 - 29,331 | R

1-10 | 30,158 R R
Aug, 11-20 32,713 - | = 10,000
21-31 38,868 Y
1-1¢ - 16,245 ' 1 _
Sopt., 11-20 18,640 © : 10,000
21-30 - 16,351 ' - _ S
: 1-10 10,614 : | o 86 _
Oct, 11-20 L 9,748 ] 10,700 o _9s2
21-31 8,510, . | R [2,190]MAX
1-10 _ 7,970 . . . e
Nov. 11-20 - 6,872 . . | 4,890 o | 0l
‘ 21-30 : SASTL T e
: . . 1.__10 : . : .),)82‘.:'. : B : b o
bee. 11-20 ‘ 8,227 .. 5,560
c21-3y | ),827- R

D00 00C 000 OO0 00O OO0

.ooo"

(Sourco\; "Average effect o[’ the prooossod Bfmsmgm Pro,]cct ‘f'.=;< A
in Madhya Pradesh on Jdrrigalkion c;chomes An Sone
leley, Blhm " Government of Blhm, 1971)




“Table 4- 15(2) SITORTAGF" OT‘ DISC[[AR(‘P IN W!\'l IR SOURCFS
OF SONE CANAL No, 2 - :
B¢ Xl‘ifll'lg canal and ‘3‘01‘\0 lhgh Level Canai)

' o 'D;:'h::_ . Réqﬁired dis-.
‘ _ : ©o ischarge in - chptge in Sone " e
. ﬂ?nth - 1 'j‘S?"G river : canal (ex1st1ng | Shortage
' | +highlevel ca- L
o ral) : ' _
R 1-10 . 6,6)4 ousec : cuset 385 cusec
“Jan, 0 11-20 S 5,807 o 1,039 S 1,232
' - 21-31 5,638 S PR _ 1,401
o C1-10 5,497 | _ 1,542
‘Feb, - 11-20 oo 5,573 CT,020 0 | 1,466
- 2128 | 4,532 S . | 2,507
S 110 5,446 . o 655
‘Mar, - 1120 | 5,158 6,101 1 o943
L 21-31 4,590 N ‘ 1,511
R P 103 a4 e o 1,811
Apr. .. 11-20 ' 4,595 1. 5,353 ' 958
: - 21-30 4,989 o ' . 564 -
S 5 o B 4,792 3 B : 761
) I § 5,230 . A 273
' - 110 . 6,088 : ' L 339
‘Jun. .. 11-20 7,184 6,427 0
21-30 . 8,700 B , 0
S - 1-10 12,800 \ : : 740 -
Jul. . 11-20 . 12,323 13,540 1,217
21-31 29,331 o o 0
- 1-10 . 30,158 ' . ' 0
Aug. .. 11-20 32,71 ‘ ' - 12,660 0
C21-31 © . 38,868 0
o © 0 1-10 16,245 _ ' )
Sept . 11s20 18,640 12,660 0
S 21-30 16,35 o - . 0
_ 1-10° .| 10,614 e | 2,972
| 0et. - 12120 9,748 13,586 3,838
: L 21=3F - 8,510 . ‘ _ - |5 0':] MAX
S 10 | 1,970 :
‘Nov. . M-20 | 6,872 ] 5,814 0
S 21300 | 4,57 . B R 1 1,243
SRR 5 To R P 5,582 - 1,457
Dec.. orl=200 |0 8,227 7,039 S0
S ~- _21=315 A eesyser T : 1,212

‘.(Souloe, “Averago effect of the processed Bansagar Project :
Tlen lrrlgatlon schemes in Sono_V&lley5 Bilgr." '
© Government of Blhar, 1971 ) '




able 4 15(3) .SHORTAGY‘ OF DISCIIAR(_:E, IN WA [‘I"R SOURC‘FS

OF SONE CANAL Neo, - 3.

(inslmg canal, '30n0 IHg!i Izevci C‘anal and Nor th Koel Canal) S

Month .

Dlscharge in

;Roqulred dig-:

charge in Sone:

 '§39r£age_‘1,f.s

canal (existing
SoneIhver +Sone highlevel-
e - | +Novth Koel). -
m"‘7 1-1O 6 654 guses -  ; .. cusec : 349 enset
Jan, T 11-20 ),807 L 8,003 --2 196
2133 5,638 ' . 2,365
o 1-10 5,497 S 2,506
Feb, 131-20 5,573 8,003 2,430
21-28 4,532 . 3,411
1-10 5,446 RS 1,444
Mar. 11-20 5,158 6,890 L1732
: L21-31 4,590 o 24300
1-10 3,742 : : 2,024
Apr. 1120 4,595 5,766 1,371
| 110 4,792 s - 974
May = . 11-20 4,969 5,766 797
21-31 5,230 : 536
1-10 6,088 o 16
Jun, o 11-20 7,184 5,804 0.
- 21-30 8,700 . .0
110 12,820 B 3,770
Jul. 11-20 12,323 16,590 4,267
21-31 29,331 - : : 0
1-10 30,158 o 0
Aug. 11-20 32,713 15,460 0
21-31 38,868 o 0
: 1-10 116,245 e 0
Sept, 11-20 18,640 15,460 0
21-20 16,351 0
: 1-10 10,614 . 6,068
Qct. 11-20 9,748 16,682 63934
. 21-31 8,510 : [8,172] MAX-
: 1-10 . 7,970 e ISR R
Nov' 11--20 6,872 6,602 ST e
21-30 4,571 2,033 -
- 110 5,582 o 2,421
Dec. 11-20 8,227 . - 8,003 0
21-31 5,827 ' 2,176
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As a measure 10 imeel this ewpeutod me; eaqc of water tequlrcmcnt a.nd also cover thc
shorlage ot discharge meitioied in Tteim (2) above, a new dam ealled Kutku Dam s planned Lo
be construrted on the North Keel river, a triilary.of the Sone. Complelion of his dain,
whose construcilon site is shown in Fig. 4-6,. will bring dolution £or waler shorhge and: '11
the game time make i posrﬂhle {o construet '\Jm'lh Koel Canal. ' : .

Shortage of dlseharge in waier source Wwhich w1li he ohsorvc.d when' the ir mgatlon ar*m :
presently eomimanded by Sone L.ow Level Canal is ‘expinded by. the construction of Sane: [igh
Level Canal is Shown in Table 4-15 assuwining that the discharge of the Sone river will m’unhin
the present level,  Sone High Level Can is cwpeclcd to be completed around (974, white the
complotmn of Kutku Dam and North Koel High Level C‘anal is eoho(luled for around 1977

(4) Sone Canal System has 4 consistent order in wlnch main caml hmncheb mto qmatlor

canals as 1llustmimt below. N
“ Main Canal. ~-- Branch Canal --- Dlstrlbutary - Sub dls(t 1butar r or Minor Channcl =

Village Channel . .
Canal dlstmhutmn in Avrah Sub-division ig shown i 1g. 4-8,

_ Yor diversion of waler from the main lo branch caml the t‘ollowmg mothod is! ufmally
adopte(t . .

Firstly, the water lovel is kcpt ata I“ixcd level by nicans ol‘ ihc conlt ol gate 1!15[9110(1 in
ihe main canal, -‘Fhen, the water gate in the branch canal installed about 100 m- upstiream of
ihe control gate is operated for fine adjustmcnt of its opening while watchmg the water level-
movement indicated by thé water gauge; (A dwer‘cslon rate of S 1n'3,<;ec pe: gate can be
applied for operation of waler gatea) AR , : .

As will be descived later, however,  dischar ge in the main canal does not uqually satlefy
the design value due (o consxderable Sedimentation ‘of sand which is algo fousd in hranch canals,
The migsion .ofter noted that- water gauges are installed at curved placod havmg an abnormal
section by faxmg poles on the ‘eanal bod with conerete blocks, se that elevatmn ig nol clear,”
Further. thers are some wator gauges whloh are left wzlhout scqle plaie

Diversion from the branch canal to the (lietributnry is: conductcd i much tho same, way
as described above. In other words, wator level in the branch canal is ansed it first,
then water is taken in by oponing the. water gate, Waler g gate operation in this case js
facilitated by the water gauge in the distribulary (which-is notl instalied ik cevtain cases) and
by the above- mentioned siandard diversion rate per gate, . Diversion into sub=disbularies -
and village channels is carried out in almost the same way Dlsoharge 1‘ecords are ava:lablc
but their accuracy ls highly doublful ‘

' Water diversion to vilhgo channels Is conduclcd only by fulty oponmg the water gate
withoui raising the water level in the sub-bistributary,” Petrol (Ref. Tablc 4- ) who occupios
himselfl with the gate operation 15 tnformed of the desxgn dlscharge in the, canals, Howevor,
the struclure of the existing gates and canals is not anything that permits aocuratc dxgchqrge
measurement or adequate daily regulation of discharge rate, ' S

trrigation waler is charged. Undor a system called Salla, Tarmers apply for. wwicr
distribution with the charge paid in advaunce, Therefore; the command area changes by year
and by the number of applying farmers, The walor charge varies by cropping season and is
Rs 18 per acre in case of Rabi paddy and Rs 12 par acre in case of Rabi wheat, As shown In
. Table 18, the chacge is stighily than 1 per cent of Rs 1, 600 which is: the gross teturn oblain«
able per acre from complete irrigation farming of improvod highyieldmg Kharif paddy stch .
as IR-8, Malinja and others (production ¢cost 18 nppmximwtely R3;) per ccnt or gros;: retum)

In spite of this established lrrigation syatem, farmera entortain a strong sucspiclon that
water may not be supplied at the right time, Reconnaissanced and interviews made clear that
there actually are some areas where waler aupply is elther deflcient o ‘complolely tacking,
This is asslgable to various causes such as; un(‘alr diair'ibution I ups;trcam arcas, decline of
water conveyance capwcity, ahortage of disch'wge of-the Song rivor, ete,” At prosont, thdre
exisl no farmers' irrigation associations for managemoent of lertiary canals, Henee, Pelrol _
is allowed {0 cxercise polico power fn pmventlon of !llegal aet Ukc wator sei?'. ra hy far merg
in upsircam-arcas, : . S

PR IR
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. {8} Ag seen in Yahles 4-10 and 4-11, Irmgatmn is conduclcd al - inteevals of 10 - 1? days in
-cage of paddy and 20 - 25 dayfé' it cage of wheal, -Water-distribution to rcspoct!vo distribu-

: taries is carvied out eontinious for 10 ciay% for each 14 days as aiready described,” Water is
'distributcd under a rotation programme. in whlch the walering date to-cach, disteibulary s
shifted suitably, Thi's ar rangomenl is neccss:tatcd cluel‘ly by the incr c'mm{r demand for water
and is mlcnded to cope with the l‘ollowmg pr-ol)lvms : :

a) Candal section 1 iequired to be eilarged by a mininum of 14/10 as compared with
ihe case of continvous’ watering, :

b}  Ifa fixed: total amount of Wdl(_‘l ig lo be passcd e’mh cach to & numm,r of disiribu-
taries which ave selecled from among numecrous distributarics for smoath rofation
distiibutjon: (10 days! supply followed. by 4 days’ suspcne:on) tien the waler mnageinent
will be made mcwtably complicated (Amount of water rcquirod for each distributary
varies by year and by tho numbm of applymg hrmcﬁs and thia will add to the complex-
ity of water m'anagnmcnt) » :

‘c) Whon Lhe (hschat{,c of main C'lﬂdlS dx opf;, dlstmbut'u ies Lo which water is to be
aupphod at that timc mufsl suffer cllsadvanhgc. : :

Actual water Supply oondllaon is’ not clcar bccansc water is usually lackmg in sone areﬂs,
whereéas il is generally or 000'1510{1'111:/ 'i\-'{llldbl(} in sorng other areas.

© Ordinarity, water managemcnt within a vlllage c¢hannel is earried out by farmex 8; Hénc‘e

one rnay imagine that water i supplicd systemalically o ‘each village on the predetermmecl day
day.. ‘Fhis, however, is_inade impossible because the actial canal section has no. such a

- capacity as will atlow the supply of water for 10 to 12 days all at a tune, From the mterviews
held with the farmers, the mission recewed the impresgion that each village: channel is. opened
to reccive 10 days' supply when water is available in the distributary and that water thus
received is distributed to ros;:ective pacldy fields in the predetermme(l order, Bul this im-
pression cannot be substantiated by reason of the’ diversity of farmers' answers, It will be
neccssary to ohserve the 'wiual wwtm' managemcnt condmon for collgelion of accurate data.

(6) The C'mal Depﬂrtment and r'u merg ‘;harc the ros;mnsﬂnhty for the opcration and
management of canals, - Government 5ubs1dy is not provided for l"lmners' operation and
managemeat of canals excepl in: drought years or othcr Spco:al cages,

‘Water diversion from the canal‘; under the control of the Canal Department has bcon totally
suspended since April 2, 1972 for repair ol facilities, The vepair work was delayed because
‘water demand kept on rising 8ince the dmught in 1966 what with the expansion of eropping
acreage which was accelerated by the introducilon of high yiéld varieties like IR-8 for summer
cropping and what with the inerease of irrigation area for Rabi whéat. By the breakage of
facilitics caused by the flood in 1972 and heavy silting. however, it beécame imperative to
give up the 1972 summer ctropping and cffect the repair work. ‘I'he mxsslon's actual -investiga-
tion revealed that a maximum of 0.5 to 1 m of silt is deposited in main canals, suggesting that
sedimentation Is in a serious state throughout the sysiem, Purther, lhe sectional view of
canals prepared 100 years ago is now missing and it is doubtful whether this original section

. view can he reproduced or the section now required.can be preparved, All the repair works ar
are conducted by manual labour. . The mission was informed that the management.of village
channels is conducted by farmers just before the Kharif cropping geason, - Judging from the
lack of uniformity'in the heighl of canal wall.and many broken parts noticed during the survey,

' village channels do not seemn to be under good management, At turnouts and. intersections of

canal aad’ raad, canal water levels with the adjacent wol land so that a_considerable loss is

",_inourred It is deﬁwable that the water way:be protccted by mgld canal walls,

oy Some state and private tube wells ave found in the Caiial Area, However, irrigation in
this area depcnds hasxcat[y on canals, and state tubc wells are not fully utilized for reasons

g gwen in Pmagraph 3. 5

'4 2 5 Irmgatmn m Plooded Al ca

1) ‘\/lajor water goauces in thls aread are the shtc tube wells, prlmtc lubc wells and flood

' ?water " The shtc tube wells wre ms»talled by the Lift- [rmgqtlon Department of the State

.+ Government and most of thei hive a pipe diameter of: 9", There are some cages.where water
s pumped up I‘rom Tvers, . In most cases, statc tube wells are qnnexod o hmck made or
. _ooncrete lmed mam eandls . : . .




Wit regard to privale tibe wells, many of them-are 4" h‘:‘b'c walks i\;iloée' ingtallation
work Is. carried out either by Hie Minor Irmgation Dep'arlment or entrustcd in a lump dc'xl to
‘prviate contractors ‘I‘her‘e also are.some: opon wclls

Mumber of tubc ‘welld and commandmg acre age are shown in ’[‘al)lo 802, ami vamou‘;
struc{ural factob s oF tibie wells are 'shown in 1* 1g 4 7 o

T‘lg 4 'i‘ BXA M P[;] 35 .0F ’l‘UT?J' WF‘I L UTIEJ/’.ATION P[:AN

1, KHARH- Cnops . e ¢ 4108w
e Vel area (A) _ 14 4 h’\ E I"ﬁ"—' 380m '____ o Cchtriﬁ;ga[ pulnp,
- S B 35,6 acres | b Q 0,9 13/ min. >
§ 1'?0 : ‘
] \Iaxlmum d'uly w'uct . m—f TR Opci atm;r hours. 20 hrs/day

réguirement: 7,5 mm - . A

14 ' Prowsmnally cquipped pme for ‘

Ve - RN 1 water.conveying -
‘ ‘D\('I)"_{.' N /L (rul)bemacd flexible pnpo)

5
Q
]

_ P;ovnsu)nally establxshed tank _
l‘or outlet (Dl‘um can is. uhllzed}

2. RABI CROPS
S Net area (Al

36 0ha 0 feii il g ]
90 0acvés T T e 340m e R
% Gross area (A} o R
at pl'mimg r-ate SN . B b_lqck :

"60% e e i o

60 0ha g ‘
150 agres 0 | - ! .

* Maximumn daily C bloek | . A block -
water require- | A,,gqsmw‘._ U ce -
ment: - e A y o g

3.0 mm Ol 0 e
fi 1 ¥ block |
N
D block
3. SUMMER CROPS 308

* Netarca (A): 9.4 ha o o]

T " .23.6 acres 14‘%'“

¥ Maximum daily water ; S B

i ™ ; O - .
requlrem:enl,. 11 . min ¢ 0m j N
- v\ £

2 R0 = BT g :

Tyt &

(2} Tlood odeurs-in the southwest monsoon season wiuch lasls from Junc 1o September

Depth of flood waler vavies by avea, but. is usually about 1 n, “and the ‘current speed i slow

1t is said that damage of paddy and properlms and casmlt:cs dae 6 ficod’ are not sermus in
orcimary years However, sht:sllcal daia cnve: mg such damage or casualties are not




availahle I‘lood comet; from both thc Ganga 'md the Sone. e

J van in fhe l*‘looded A:‘ea, ‘there are some 1ands where Tlosd water doos’ nut :cach in
ofdinary years, Such lands are found in the southern part whm e glate ube wells areé drilled:
_conce'ntmc'ally Ini- -ueas nol l)onehte(l by fubic wells, \Qatcr is obtaincd only fmm r-'nnfall or:.

 froimrainfall and flood, TFlogd occurs often during. the period from Augu«st lo tha hHeginning -

of. Septemher' ‘In this’ pemo(l piddy has a height of 110 - 120 e (in cage of improved -
variely) and is ther cfore liltle subject to submer sfon, but suffers damage of fall and wq:.hmg—
“away, Occaqmnqily Lransplantmg is- (lelaycd dué to clccomposilmn of secdlings causcd hy
the flood during the nursing period {Iine). 1971 recorded an exceptionally serlous flood which
“hieurred a loss amountmg lo ag much as appl oxmlately Rb g4, 000 000 in Shahabad dlstl ict .
alone . : : o :

]n areas whm‘e i‘lood ig tho onl_y wqter ‘:our‘c(‘ n*mgmuon W‘llei c'mnot hc ol)lamed unlil

~the.cid of Qelober after the Mood season is over, and i years of little rain, waler fov yii s:e:y

" and 80l puddling often falls short of demandi: chplle the prevalence of such ithigtable irriga-

tion condition, Kharif paddy is cultwatc(l in alniost the enlire Flooded Area, In this avea;

'_qllox‘t—shtumd varicties like JR-8 are not mtrodum d, Flowever, since 1mp1‘0ve(l varictics
like Mahnja and Masurl are alreac!y _grown pecnl var fety hke fl(ntmg p'lddy need not he
mlroduced o : o . . o o .

- (3) Agin thc case of canalq larmel g are not S‘l[lsfled w1lh watea dmtr‘ibuhon ft‘OtTh tubc E
~wellg and slate that- "water is not supplmd at the right time", . This is a ttmbuhble m'unly to
“the delay ol‘ gperalion, commencement and machine trouble caused by frcqueni power Stop;)ag(‘

 delay of busmese procedurt; and’ nmufﬁclent commumeallon :

Tube wclls cover the res-pectwe deszgn (-omm-mdmg‘ areas, and l‘armerfs who occupy par ts.
_of the commanding aiea respectively’ apply. for irrigation waler in the beginning of cropping -
- geason, Water charge is paid i advaiice, Water is supplied three times for Rs! 18/acre
pald for Kharif crops, two times for Rs, 12/acre paid for Rabi erops and {wo times also for .
Rs. 12facre paid for summer crops.. Bven though waler is not supplied timely, watetr charge
ig not repaid. Staté tube well drilling woik is not based on farmers' requests, but is (,an'led
“ont in accordance with a schedule prepared by the Lift irrigation Dep'wtment

In the case of Wetl No, ‘10 in Kulharia Sub-centre, depth of tube well is appvoxxmatelv
32 m and. groundwater level is approximately 3 m as shown in-Table 8-2. Ag for the pump,
theré are many kinds such as bore hole pump, -cenlrifygal pump, ete, in addition to ¢ 12"
-submerged water pump (300 mm in diameter), Machines are ordinarily domestic-made,
Elecirie power is 3 phased, 440 volts and alternalmg current, Duc to the low daytime voltage,
machine operation is often carried out at aight.. HEven though any trouble happens the operator
belonging to the Lifl Ireigation Department only reports it and does nol repair it himself.
For this reagon, oparation is oftén suspended for a long time once a fault develops. How
machines are actually pul in operation, : )

i: Telephone nelwork for conveying oper atlon orders is not established, nor is vehicle
gervice for maintaining clos¢ and constant communication available is not koown due to tack
of correct data.. 'In order. to grasp the actual condition, there will be no choice but to resort to
the abservalion and data collection by some ¢ompetent persons like resident Japanose experis.
In this area, water lg drawt not only from tube wells buf also pumped up from rivers. A tube
well with 6" ¢ (300 inm) is capable of pumping up 0. 03-0, 95 m3/sce of water which can cover,
as shown in Table 8-8, a cultivation acreage of 60-150 acres for Kharif crops, 100-175 acres

- for, Rabi crops, and 10-50 acres for summer crops.

- (4) Pr wate tube well drlllmg 19 caryied out by the Minor Irrlgqhon Depar lment as works

- based on. f'wmer Crequests, Jusl as:in the case of e,tate ‘tube wells; operation of privale tube

‘wells is 1mpedcd by power qtoppage Ma;or troubles ard. the clogging of filier due to sill,

.- deposit of 1ime," ete.’,: and: overheatmg of inducijon cml in motor due to immoderate operation

L., at lime of volhge drop The misslon learued that rep‘ur is effected quickly in case of wells
- owned by. farmers, 'l’hough pmvatc tube wellg scem 1o be- less subject to operation suspension

than state tube welle. ‘no details are known about their operation condition. Surplus waler. is

' 'supplied to’ othor t‘armets 5 land in th(, surroundmg '11* ea '1gamst collectmn of chm-gc

P _ aiky operation hour iy 1pprox1mately 3-4-hoirs. in cases of Kharif and Rabi crops. Due
- p'u*tly 0 power stoppage, pt‘ivate tube wells cannoi; be said to be operatcd al full capacity. -

ol the Floodod area, .. deplh of tube well is approximately 50 '?0 m and gr-oundwaer tevil is

apprommately 3 m bclow the ground surface m many cases. Pumps are mostly centrifugai




type with ¢ i (O(IUW‘UON‘. 100 mm} Thotgh there are sonie 6péh wells équipped with g~
centrifugal pump, . most of them are opcl ated mtcrmilf,cntly bccquqe w'ﬂer ce'\goe to flow oul o
after some lime o! oporanon.. : : S C : S

Reference

The lulm woll dm!lmg cost is c;hown in Rel‘cz cnco D'lta 2 Govet ment f;ubsa(ly is provndud
to covcr 25 pei cent of: the cost so that the: remainder must e borne by farmers themselves, .
To cover this 75% portion of the cost, loans are advanced by the Land Morigage: B_ank atap -
annual interest pate of 9 per cenl, . A pa’u‘l ol ihe Tund oblainable from .tiii's_ han_k‘éshould he -
cleposatcd at timeg of ‘application, o - : o A

According to the author ify's cexplanation, period 1equ1rod for l‘uncl apphc'at:on to operat[on
commenceinent is approxiimately 4 monllis on an average. I'rom the interviews wilh farmers;
however; ilis thought thal much longer period is required: The m1Ssion considers it neces-:
sary to cshmwtc the pel iod al appmxnnately 12 months : Dur-mgf tlus pemod, adv-mc*ed l‘unds-

rare l‘rown . : : . : PR P

Assummg that ainount of water pumpcd is '1ppm>.1matcly 0. 007 0 015 lfoec 11"r1gat|on
acreage is 10-20 acres in case of Kharif crops‘ 10 12 acres in casc of Rabi ca'opq fmd ?
acres in case of summm' crops. . !

There is an unpubllshod regulatzon that a new tube: well. shoul(l he dmllo(! ata place 1,000
feet {1,500 feet if its diametér is larger than ") apart frotn the e:uslmg libe ‘wells and ¢anals
mciudmg village channelq, Dmlhng aof a slate wube well is not.alléwed un[css thls condltion
is eﬂllsl‘led wells and ihe pm‘tmeni conﬁtructmn |)el migsion if:. gl anted :

Clwm



Chapter V Agncuitural Water. Utlhzatron
2 in Respectlve Sub oentres

Snr 'Sub oenims are locstod 4 to 74 mites l‘rom Art "1h in the aréea thcndmg along the main
road conncctm;, Arratk and Sasaram via Patna. As stated already, shahabad district is divided. -
Inio three arcas by the p"r.ttmn of agricultural Water wtilizalion, namely; "lilly Arvea’’, "Canal =
Area' and "Flooded Arvea". | OF the gik Sub-Cenlres, five are in the canal area, and the remain-
ing one ig located riear-fo hoindary of the cahal arca and flocded area, ‘The-common problem
of all the ‘six-Sub-cenlres is that water supply cain be hardly expected from the canal sy‘stun
.d(,bpltc the faci that they | 'no locdled in ke eatmi area or near its boundary. This suggesls
that irre 1g‘\tmn fnvolves many various difficult problems even in the canal arca, Same tube
wells were already drilled in the arcas of vespeciive suli-centres, It is understood hat
far mers arc hoping for alable water supply rom tube wells, Iuc-.pocially, the misston felt
the I"lrmm 5/ «tron;, (leqir'e for gn'iv'lte tube wells which can be manage(i by farmers themsclves.

Prcsent conditian-of agricultural waler utilization in respective Sub-centres is as }n}ol‘c{l
below (See TWig 1-3),

5.1 Saura (Dehm mock)

T hlb bub centre is locatcd in the arca extendmg on' the southern sncla of the Gaya- Benales

) road and along the leit bank side of the Sonc River, and is 74 miles from Arvah, Canals are
- distributed on thé nor ithern side of ‘the abové said road and fapr [rom the Sub-centre,  Furlher;,

tho Sub-centre has a larger elevatlon thau the canal Bed. Therefore, unless water is pumped:
up firom the canals of a few kilometers in lengih are constrycted, - irrigation is not feasible,
Amount of waier (lrawn from the Sone is not cnough for irrigation of the whole commandmg
aren, Boa‘ these reasons, 1:‘mgat1r_m b_y canal system cannot be expected,  Pre sently one
slale tube well and 27 px‘wate fube wells arc available, and these are said to supply irriga-
tion water’ to 95 per cent of the whole arca for Khn if cropq 80 per for of Rabi er op's and
80 per cent for summer erops. :

For connectlon of helds with lhe qtate tube wcll.s bricik-made canals called Bakka chatmel
are constructed ‘Water is conveyed dirceily Lo fields or carth canals through respective
turnouts. :Private tube wells obscrved by the mission are also provided with brick-made
canalg, - Privaie lube wells belong to individual farmers. . Since individual farm fields arc
not cloqed ina group, water must be conveyed to respective farim fields, PFurther, carth’
canal or Bakka channel will be required for el“fcctwo uuhzauon of pumped wqter

This area is blthted in the middle apex of the alluvml fan of the Sonc River and Ganga
River, 'l‘lmrel‘orc, flictuation of shallow groundwater level is consldered to be fairly-larges.
In !aking groundwater t‘rom shallow wol!s it must be borne in mind that the amount of water,.
intakep MNuctuates largely through the year. It is said thal some of lhe private tube well
owWners: r-_:ell sm‘plu«s water at s, 12 per day, 1. ‘Fotal length of Bakka channel is not clearly
known, As for carth-eapal it'is considered that theve is much for improvement. In this area,
pumpecl wawr is uot pumped up agam nor is Ahar found, Lo

Ju(lge(! from maps of 1 inch {o 1 male ln scale, this area is 1c|_]accnt to the areas where
many Ahat* s are distmhuted Considering the natural and social conditions of the area,
howevcr po*;sxbilily for newly caiablighing Ahar Is small. Local farmers rather expect
that 5-8 tube wells will'be drilled and cover the whole arca with tube well network,  1: Rs.
1, 8/ hour; daily operation: 8 hours C‘ondltions pemmtting, aach tube wells shold be installed
at & highep place, within it Qommanding are’n 80 ag lo assure water Supply to all f:elc!s and
save- the loss of double pumpmg. -

5.2 Bnkmmg,anj {Bikramg’lm ‘BlOCk)

In reply to Ehe Bloclc Ofﬁce 5 l‘equesl this Sub centrc is planned to be inoved Lo 'mothcr
- place within this year so that 1t was nol taken as ong of the subject arcas.  The Sub-centre is
-in e c-anal ares; andis 4,5 mlles in the dir ection of Sasavarm from Arrah, According to
i the g;wvcy, ivrlgation nllo is 10 pcr cent m cage of Kharil‘ erops and 50 por cent for Rabi
. Cl‘Op%'.:j,;:.__ . :

Coeme




’l‘hough the proposed new 9ub ceutre at‘ea 1&. mcluded iu thc canal dre a, clmllmg of a ' fow
-tube wells is planned g asgure elable 'supply of -water and therehy make. it possible 1o carry
out extension activitics in a ‘mtxst‘qctmy mamiér, The’ new arca is (n the upstréam avea ol
‘the 'iono Rivor ‘and is blesscd with good water use COlldlf.lOI‘l. - ’l‘hcml‘orc, lmprovcmcnt and 3"
_consohdthn of {ho emstmg canal sy‘slcm ehould mlumlly bc carmcd out [ERI S

53 Kahr (l"n*o Block)

_ ‘lhlé ma is located 30 1]’1!1(‘5 rrom nrrah, and bclong,s to lhc c'nnl aica. I‘urthcr
1r'r15,qtion in‘this area is said to bo complelcly dependent on the canal’ systcm ab prescnt; .
Water {aken at Sone Barrage flows to Avrah Canal through main canals, andis oonveyed io o
distributarics and villagd chaiinels, | The' village channels. run inlo the arda after passing
lhrough a number of v:lhges ‘Where they eross the arteirial road connectmg Arrah and Sarasom,
The Siub-centre is loo'ltcd in the middlestrdam’ ar a of ‘the Sone” Rlver- I)'asm, In other Words;
“this area is locited around the tail end of the n‘mgalmn syslem whichis composed of main
canals, lateral canals, distr ibutaries, ete. 'l‘herefom -amount of water.is qc-u*ce anl the

head is small

'The mission was mformcd that there used 1o be anothetr c:h'umol entemng thls area,  Use
of this old chamel was dn‘;coniumcd due to the lick of waler, and it canno longei bc found in
the area, There are various reasons why the amount of water Jdeoreagsed in this area, 'ie,
mcreased of intaké of waier at Soie Barpage;. sedzmentatlon ih main and branch canals]

: superannuatmn of irrigation facilities, poor operiition and maintenance of facilities, hicreased
intake of walcy nece%llatod by the expansion ol" eultwqtod ar oa m v1llagea loc_ated.upsteam
of this area. =

. As monlioned Lr'eady, exmtmg canals run through lower parts of the area and thercfore
water carinot be econveyed to feld ditches connedted to village channols unless head: is sub-
stantially increased by augmented waler disc’ harge,  However, since head iicreases only
‘when waler is'not drawn in apsireain dreas durmg lainfallq ater supply in thm. area is'in
an extremely unstable state. :

The area embraces some paddy fickds whose elevﬂion is s0 hngh that water cannol be
distributed cven when the water level of ¥ ivers and canals is vcry high, Waler supply to
such paddy fields calls for pumping aperation by some meéans or olher.  All these paddy
fields can be' readily irrigated if waler is drawa.from other village channels, “but this involves
_problems like traditional water right, purchasoe of land fér channcl hed, - canal constr‘uctlon :
cost, cte, Asa conscquonce the area is obliged lo rcsort to tube wells I‘or w'xter supply

At present, tho .sul) canire area has only two prwate tube wells and the irr'lg-ltton ratio
stands al 85 per cent for I(h’u‘nf crops, 40 per cenl for Rabi erops and § pér cent for summer..
crops.. Though there are §" dnmoter tube wells hesides the two pr'wat(‘ tube wells ihey are
not used for agricultural purposes bocauge they aré owied by the Public Service l)cp'lrtmenl
The existing private tube wells have a small diameter (3") and their- comimand area is no
larger than 10 acres for Kharif crops, 8 to 10 acres for Rabi crops and 5 acres for summcr
crops, The area has no perfectly paved canal system, bit o%r‘th canals constmcted 'nlong
borders of paddy ficlds and waterways excavated in paddy fields by makmg use of bordeors
may be said 1o be fairly well arranged if the question of quality is set aside.; ‘I'nese earih
canals and waterways are a good evidence to C;how the amte demand for' water ancl high
water-consciousness of farmers in the arvea. o

Insofar as was dmcovcrcd by The survey, pmctlcally all paddy he'ld‘s ::re cmmocted P
waterways. I is therefore probable thal when suitable number of tubo wcllc; are drilled at
suitable plaoes in tuture, they witl be cmmccted to the exls Ling chnals 'md ma effectwc
Irrigation a reality.  Abar {s found outside this area, but its atitization in'this dica is not
conceivable eithes for the pregent ov for the future, No drainage ¢andls are found as in other

~areas, and it appears that larmers' atlention is I‘ocussccl on thc supp[y of n*mgahon water




5, 4. Garhani (Chargokhari Block)™ |

s This sub-cenire 1s situated midway. betivéen Arrah and piro about 20 miles from Arrah’
and is in the lower part of the Sonc river basin: " Though it is in Canal Zone, the gub-ceéntre

aréa‘is devoid of any village channgl from the Sone and resoris solely ‘Lo rain water and

s R T A e T o

A small river flows along one side of the ared biit its dischdrge is not slabilized, A 10
[P piimp 15 installed at a siic providing a 26 foet head, but this pump is not in operation due

to elecirical failure and other reasons, A welr is constructed:on the downstrcam side of the .
pump site upstream of the light railway track, providing a washing place for the villagers, '
The pwmp 18 conpected to a waterway: Il is considered thal a substantially wide area ¢an be
irrigated by drawing water from this waterway, bul this will call for construction of a weir
immediatcly downstream: of the purap site lo ereate a reservoir, Without such a reservoir,
the pump operation will becorne impossible in no time.  From the iniformation oblidined
through interviews with farmers;’ thi:river does wot scém to serve as stablé water souree,
though [his cannot be said for ccertain due to the absence of past hydrological ddta,  Further,
even if lhe said pump-and waterway are put in etfective use, it will be topographically ‘
impossible to cover the area exlending on the opposite side of the road running through the
arca, There are {hree privale fube wells at presents The mission examined one of thern and

“discoveved that its diameter is as small as'3". The mission was also infomred that the - .
pumping operalion cduses large fluctuation of groundwater level. “The area is.gituated 4t the.

. edge of the alluvian fap and is thercfore considred to abound in.growndwater sources.. ..

] Whilc the said private tube wells ave shatlow wellg, both shallow-and deep- seated ground-
water is utilized in ithe area. Besides these private tube wells, -there is onc 12" state lube - .
well constructed by the Public iTealth Bogineering Departinent. "This well, however, s notl | .

“fn service condition at prosent because, its wires arc cut by rats, The discharge side pipe of .

“this pump, which was laid by the said department,  is connecied to earth canals leading lo -
neighbouring ficlds, . Earth canals dre also conitected to private tubt wells, but their length.
is rather small.- o - SR o ‘ o

Flevation in this area varics considerably by place. Therefore, if the area is divided .
into a number of blocks and ground water irrigation is planned with the lube well sites '
selocted in high places, not only the carth volume for canal construction wilt be reduced but
also gravity irrigation will become possible.. The irrigation rallo stands at 85 per cent for

Kharif crops, 40 per cent for Rabi crops and 10 per cent for summer crops at present. If
the above~mentioned state tube well is put in effective use, irrigation of about 200 acres will
be possible, ERIEE e T SRR : R
_ Fairmers. in'lhe arca are reportedly coordinative with each other and eager aboul improv-
ing farm managément, ‘The mission therefore considers that extension service will prove: .
quite fruitful il aided by the addilional installation of privaie tube wells and effective utilliza-
tion of the state tube well, : ' : AR .

5.5 . Fkauna (Udwanagar ‘Block)

This sub-centre fs located at a point 4 miles from Arrah in the direction of Sasara, and
is closer Lo Arraha Agricultural C'éntre than all the other sub-centes, - Since it is in the.
lower basin of the Sone, the sub-centre area is estimaled to abound in groandwaicer., Al
present, however, groundwaier utilization can be hardly observed. :
 ‘Fhe subscenlre hag been operated at the present site slice the 1969 Kharif scason. . .
Starling from the 1972 :Kharif season, howeyer, the sub-cantre will carry out ils activitles
al'anocther place in the aréa to inect the'strong request. of the block office. Irrigation ratio is -
85 per- cent Tor Kharif ¢rops, 40 per ¢ent for Rabi crops and 5 per cent for swmmer crops.
. The. area is"ppess.ed‘hm?d fok:-',it,lc_f_(';'asqd watér gupply In recent yoars consequent upon
* farmers' growning enthuslasm towards agricultural development, .. However, dae to the' .
" fnadequale water distribution practice, the avea is placcd under disadvantageous condition

L relative to the villages in upstream areas,

" phe suivey disclosed that the canals connecled to village channels are superanuated. .

‘What must be dofic al présent to.cope with the Inércasing demand for waler would be 1o stiidy,
for one thing, how wide an apea ¢an be'commanded by. the.existing Irrigation facilities when

e




thcy have been fully improved 'md io socm‘e for anolhor, new walor sou rccs {o cover the
increment of demand, . ‘ ‘ : : . A T

_ New ostablishment ol Ahgi near the. sub contre Area cnt'lil-’; exlreme dil“flculties by reason-
of convertidd land; conglriclion cost, ctc._ Dcvelopment of the rich groxmdwalcr gources =
would fherefore he ‘thé only solution of the. premllmg waler shor‘tage. S Tube_well drilling ;
currently planmed by sub-céonire will contribute largely 1o the area's dcvelopment opog:aphy
of the area is rather flal, but is not. conmdered to mako irrig'\tlon 50, dimcult i

Dmimge canalc; arc nol foun(l al prcﬂxent Draimgo ‘lppcam, to be ono ol‘ lhe pl*oblems. {0
he: tdckled 1n l‘ul,ur : : : :

5.6 Iiulhama (I(onlwar Block)

o ’[‘hx' s,ub ccnlrc is located at a pomt 10 lnllCS r om Armh in- the dirootlon of Pat'l and, is

close to the boundary of Canal Area and Flooded Area:  Sinee.the, sub centre arca extends
over the merged land of atluvial fan, it 19 rich- in groundwater source% ‘md pdrt of lhc area ,_:
sustains (hmage whén flood cgccurs, : : : : :

A pr oblem common to all sub-centres, is ihat thc dcnsity ot‘ (hslmbutames and sub—

disiriburicg is so'low: that the dl‘;t'}!’l(‘.(. to Lanals Ty guite-loig: In Koilwar’ block, ioo, no _
canals can be scen w1i]un lhc mng,o of Vlsnoh Gi‘oundwatcr and l‘lood watlépr ave the mnin o7

" sources of n‘rigatlon water in thcarea, I lcdvee doubt,” hoivéver, jif flood water 'cqn he

. considercd as-wiler source because artificial flood conlrol is nol an Pacsy task 'lhe orea's’
maib watei source is ther efor-c gvoundwater : caern ;

‘l‘hc areca h'ns one stato tube well ancl three pmvate lubc weile at present Ir-mgatmn ratio-
is 85 per caont for Kharif (:I‘O])S §9 per ccnt for Rabi ¢rops and 10 per cent for summer Crops;
Farmers in the arca show greal ¢agerness for 1ncre'1*3mg the production of summeér crops.
lopog:aphy of the area is gcnerally fht, _ and consulcrable moulclmg is obser\fed ln the canals _
cohnected with {ube wells) : :

As seen in the mqp, there are nnny be. wcllf; mshllecl in the neighbourhoad ol lhe area,
indicating that wmght is attached to tubé well 1rmgat10n moludmg utilization of groundwater
rechargcrl by irrigation. "'his is because the arca is n the lowermost p'lr'l of the Sone basin
ancl cannot thcrefr:n‘r= he coverad by surface srmgatnon .

) The mlqsion noted Lhat fhe pump houbc ol‘ the exlstmg slate tube well is mclined to one
side by the last year's flood. The mission also learned that the existing state tube welt was -
construcled 2 to 3 years ago because the old one became inoperative after 4«5 years' :
operation. A brick-made mortar linished Bakka chatmel connected to the stale tube well
branches into a.number of roules, and then conneeléd to earth canals leading to the fields,
In the miidele part of the Bakka channel, soine turnouts aré inslalled to introduce water mlo
earih canals or directly inte rields for plot-to- plot irrigation,  The Bakka chanhel. is about

48 ¢m In width and 30 cm in depth near the oull(-l of the tube well, ‘The private tube wells, on
the other hand, have a bare diamelér of 3 - 4 and command an arca of 20 acrec; fon K]nrl[‘
erops, 11 - 12 acres for Rabi crops and-4 - § acres for summey_crops. . ' ‘ :

The mission was informed (hat in cagse water is supplied ag'unst payment 40 paisa per.
KWII is collected and this includes the maintenance and other costs, ‘Private’ lube wells are
managed by farmers lheinselves and congequently seem to he putin effectwe uge over a
faivly long period retlalive to lhe tube- wells operalod by v-a rious agcncms

l’rxvate tube wells are anncxtecl to eax'l.h C"]l’laln and. their scchon is. not nccessat 1ly
narrowed towards ihe lail end. . It was noted that cons1der-al)ly many fields ai'c lmked w1lh
cach olher hy such pi‘walc lube wells, ' .

From the r-econnals‘.ancc aurvey of, llu. can'lls annexccl to ihese threo pr-ivatc lulm wolls o
the mission discovered thal their tail ends are’ connected with c':sh other, conslnluting a sort
of irrigation network {Sce’ Figs. 8-%, '8:5 and 8-9), : This attracted. lhe tmséion g, allontlou F
lhough tlie actual irv lgation mcthod could not be lnveshgated ' : - D _

In the absence of no othier water sources hut grounclwatcr,- addltion'll mshllatlon ol‘ tube ": ,
wells is a musl in this area. It is also I‘olt that con«at; uchon ol‘ dxainag,e r-anals wlll hocomc L
nnpemtive ia- the commg yc.-ars. IR . ‘ % .
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- -C-'h'apt.e'r:: ve Recommendations on' Irrigation ~ Improvement: -
E 6 : Introducnon i

Flg 4 3. cshows the map ol‘ S‘hahabad (lmtt'lct

“In this ch’tptm', recommendatwns on n‘myltlon and flood control in I‘looded Arba as well '.
s ir 1‘1gallon in Canal Aica arc presented in comphanoe wnlh the lequest nf MI. Shm‘m'l
a vice- minister of Ag‘rioulture of Bthar state ' : - :

Gonemlly s;peakmg, reglonal devclopmcnt in thecsc two areas. is impedcd by the dehycd
consohdalmn of tertiary fac ilitics and poor organizing c'lpablllly on the part of farmers who
are to undcrtake the manqgomcnt of cmch facilities,- :

6 2 I‘looded Area :

6. d 1 Improvoment Target

_ Improvcment targot shouicl be studmd under two categorieq, 1. e. , long- tcl m target and
ghort- term target which nccd to be qmckly attained, L :

1) ’l‘he followmg 1tem*3 are to be mcluded in the lohg term tat‘get
':-a) ' slablishment of a well consohdatcd wmgatlon and dr‘amage sy stem.

Itis désirable that the whole area be covered by an 1r'mgatiou system in which tube
. wells are suitably combined with the canal system as described later, * Establishment of
: w;such a system should he accompamed by the creahou of a network of dramage canaLs

_ Natural dramage is cxpccted lo be made occasioually imposmble by the rise of water .
level of the Ganga in the. flood season mrtmularly after flood conirol becomes possible
by lhe completlon of river banks and other. facilitieés, In planning the conslruction of
drainage canals, thcrcfors, including thig problem should be given due considcl'ation in.
order to eqtabhsh a ch ainage system whmh is pex*fectly halanced with the Irrigation’

‘system, : : .

b) Modem f:cld consohdallon, '

F‘qtabhqhment of an’ 1rmgat10n and dramage system should be promoted concurrently
'wlth a S'ystematlc ficld consolidation work in the whole area Involving plot. rearrangment,,
land exchange and consolldation, and l"arm raud, 'lrmngoment If construction of main
" canal fdéxlitics gods ahead leavmg ‘the irnprovement of fertiary facillties behind, there
will arise problems similar to those now encourtered In Canal Area. Creation ofa’
modera irrigation and drainage syslem should always be accompante(l by modern field

. consolidation work,

- a) C'onsohdation of agmcultural produotion i‘acilities and introduction of mechamz.ed
ffn‘ming ' : :

©After field consolldatmn qhould oome the conaolldatmn of a system for agricultural '
' ',production facilifies such as rice mills and repalr centres as well as full-scale introduc~
" tlon of farm’ machmezy and ‘equipment.. The fmportance of such meagsures within the
framewovk of .the. long- term agrioulturai improvement plan should be made clear togethcr
with tha th‘ne of 1mtiatmg thcm. .

_ d). Integrated development of r-uml communities.

o Ttoms a) to x.) above relate to the incrcase of ":grmulluml ])r-oduction, alone Hence,
s 'master plan for: integrated reglonal: development Incorporating impirovement of lving
" .environments and industrial development 'should be worked out from the long-ferm:
_ .fvlewpomt Various agricultural 1mprovcmcnt plans should be' mcluded and given clear
ooposition.in this master plan. Note must be’ hkcn of the danger involved in qttachmg too ..
' much 1mportance to agrmuliural productlon partlcularly productlon increasc

. 2) ,'.'It ls desirable that the following items be lncluded in the shortter larget
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a_)_: Al.levr\hon of flood chmago,

As will bc cte‘scrihcd latcr,' construction of fl,ood bankb ﬂlong the Gangﬂ. and the Son()

s thc most economlcal ancl radlcwl nreasure for rmlizmg flood control buf thls calls, f
for a conslderably long conslruchon period, IIence in areas. whex C produchvc agricul-
tuke iz carried out by virtué of wmmtlon facnhtles like tube . wellg and Tarmers! I‘m'mcnal L
capability is high, itjs desirable that rieasures be taken for partml flood control ¢ven .°
if such mcasures incuv a lugh cost por tnit arca, ; proviued howevet' that thc lecovcry :
o!‘ the construchon cosl 1a. [,uaranteed . . o

f‘urther, LffOl"f.‘; should be m'xde foz rnm:mimng Flood damage infhclod on rccspectwe
Vlllagc&. Alpresent, "fariers are obliged t6 evacuate tieir. -.nll'lgc o lake prefagee l‘rom.
a flood, Rcmedy should be brought lo thls mtu'ltiun as <;ocn S poss:b[e : ‘

) b) Maxnmum utlhzalmn of exmtmg ivmgatlon facihtleq

As deser 1!)0(! later cﬁlstmg 1rmgat10n hc:hllet; w!nch compncsc chmfly iuho wolls
are nottilized to the fullest extent, It is to be nofed that promotlon of prodactive
agriculiire ihrolgh efféciive utitization of existing facilities is very meaningful-in that it
gwcq jncentive {0 the mtroduatlon ot‘ wmgqhon facihtzes in non—lrrigated qmaq,

c) Addttmmk mst-ﬂlation of tube wells,

“In B loodcd Area. mrlgatwn hcmtxecs are dnstmbutod only iit- the southcrn par't whcre
the elevation is relatively high, It is desifable that the presgent distribution of irrigation
: fac:hues be cxp'm(led to ¢over tha uortherh part of the areéa whlle ta]cing suchflood conwol :
measures as closmg dyke construction ‘ . .

d) - Commencement ol‘ sm veyc; for bacnc data collccticm

: A.s doscnbod 1atei* obqorvatlon should be, oarmed ouit unmterruptedly over.a ‘consi-
der ably long time. in order to obtain accurale data on the availability ‘of groundwater and
(hschal‘ge of surface water from Canal Arca, 1Uis dest1~able that such’ 1ong ter-m obsex'va-

' tLon actwuy w111 ho commenccd at fm early data : :

6,2, 2 I=.mluahon of Fxlstang C‘ondltion _
6.2.2, 1. I‘xzstmg C'anhuon of Flood Contml

The mission received thc impression that aurlculture in Flooded Area ics such th'lt
"attempt at :mm*ovement which is fully realizable is abondoned ¢imply becauge of the
anticipated Mood, ! It scems quitc possible to extend systematic mrigatmn farmmg from south
to north even before perfect flood conirol is ‘Pealined only if such an attempt is’ ‘hacked up by
the enforcement of active improvement plane T'he mission i‘elt that the’ people s roluctanco
in fighting flobd is as‘cmbable to the fact that rood in this aiea is not go destruotive and
brmgs (LhOUf c;iaabh, ‘benefif besides ¢auging (tamage :

6.2.2,2 Utilization Ratio of Jxisting Irr:gation l*acihtles _ :

In general, irrigation facilliles do nol seem to be utilized to capacnty. “‘They are lefl idle
for many hours and days. In.particular; the prescot Operating hours of tube wells ig far from
sufficient.” Since facilities like tube wells can be put in autematic operation for substantmuy
long time once set at a fixed servieeé condition, exiension of their .operating hours should not
be too difficult. "The benefit of perfect ir rigation is not only very large but can also be readily
en_]oyed in this area by small Invesiment and some contrivance. Lack cf w;ll to Miry an im-.
provement {fecononically feasible' 1s ‘Ohserved in hoth: table No.: 2) and. 4), ‘It is to be
regretted that many valuable fncilitxos mcluding thoee fot‘ pump irrigatmn are lei‘t 1dle for
many hours, S

6.2.2.3 In.siallatLon of Additional- [r‘x'igdtion Facililies

“As mentioned Ln table No, 3}, the benefit of irrigatiOn is vevy largo in, thiq 'u*ca and can
be oblained by very small investment.  Tube wells; in ‘parileular, provide a waler source.
which can be obiained with eas¢ and at a low cost, B rom the existing dxstribution of tube
wells, however‘, 1t czm hat'dly ba said that advantage is fully laken of the arca's favourab[e
condktlon ‘ N :

6.2.3 Concrete Plans for Improvemont ol' Floocl Contr'ol and Irrlgatlon

Impr’ovement plans are. proposcd below by comhming the data qhown in the followmg table




Sketch Map oo o Explanation

f‘lood contn ol systom SRR : Complete river dxkcs giould- ho oonstructed
'(A - 1) ' Lk .along the Ganga and the Sone. : -

(A -3) _‘ S " ' Conshuotlon of clocsing dl](e‘:- should b(, '

for food control is macle by farmers, and
1. s-hould be ¢ontinugd as long as posmble

B IrrigatIOn syblem AR T : Canal system should be established by
(B-- 1) S SR AR : dvawing water from the G’mga or the Sone. .

CWater should be pumped from the Ganga and

wew |
sl b S ; . 5 th(.a SQYLG :

-commencod in lhe arca whare the requested | -

. Water should hé conveyod from sinall and
o _‘medium rivérs which omgnmte in Canal
"‘-area_..-:«. :




© Sketch Map

' ﬂxblzihatioh i

B« 4)

_ tha wholo area,

'l‘ube wells s‘houl(t bc- wndely ostahllshed m' _ -

The fonowlng alternative plans wm‘e prcpared hy combmmg
the data shown in the proceding table for. oompm'mlve qtudy. :

C‘hm‘acteriatica and Prohluma

valudation

Dlsch‘wge of the Sone dro;:as to alinost

720G in the drought scason and thovofore
year-round-Intake of a large amount of
water will not be'possiblo,.

Fupiher,
gince the Ganga bas a very mild bed
slope, wator convoyanco hy gravity
method s nol considerad feagible, In
addition, the Ganga's unstable course .
would make the intake of watar diffioult’
unigss an intake welr 18 constructed, - -
but construction of such an Intako 18

not justified due to the abaence of a° =
wide. bencfiicd area, ‘

Qx'nmn_e tho relationr
ship between the diss
charge and river hed
slability of the Ganga
and the elovation of -~ -
cultivated araa, Plan |

- 13) 18 consldorod more

advanhgoous,

No. |  Sketeh Map
1) (A-1) + (B-1)
+(B-4)
T | -0+ -2
+ (13-4)
o | we-en+@en
+ (13-4)

Inatallation of largo capuclty pumpa
for drawing walor from the Sone will

‘not bo praciicable due to the shorlago

of discharge. As for-the Ganga, it is
advisable to provide not_many. amall _
sizod pumps at places cloiam‘ fo ups
stream sido, It 1s to be noted, how-’
aver, that the operation cost pf theao
pumps is lable to beeonio high due to
unstable river courco and powor
supply.

It 1s advisable {0
and river bod stabllity
of thae Ganga and tha
posaibility of stable -
powoer suppty.. Plan
3) 18 conaiderod mory
advantng@ouﬂ. '

If amall rivers rlowing 'out from .
Canal Avea have alahltized dnd -
copious dischage, than this; plan 13
better for aecuring the aoureds of -
surface waler than P_lans B-2 and
B-3. Iiis advisable to utilize such
water sources toithe utmost, while. " -
systematically ¢overing the water: " o

l)eaawos studies and
rveylows aa.one of -

» long=term improve-
N menl plans. ’

shortage with the groundwator aoumc-; R

recharged by irrig’ltlon watep in.
Canal Area, Iiig necessary, how-

ever, to makeé a survey on.tho. .
_maximum avmlability of hoth ﬂur'i’aoo

oxamine tho dischiarge|




Cwater and groundwater, Thig plan is a
advantqgeous in that headwor‘k will a
| vot be: mfluenced by flood, R

- 4) Fe A1) n-4) - “If the abovomentlone(! disch'\i‘ge' ig
bt e o not sulficlent for devigation of a -
fair‘ly W ide: area, then Itmay & as well.
ha 9uggested to- l'csort to gr-oamdwﬁtcr‘
alone. In (his casc, amount of
ground\v'lter wailable is an important

- - factor.. b C b e e

5y | (he2y e e o Conslruction of such & fall-scale irr {- | Not advisable asa’ '/«
‘ ¥ (B 4) | gation system hefore compiction of - long-térm improvc-' :
©o L thie flood control works is niot JU‘:“- : ment plan. N

~fiable partleularly because it will
' make Kharif [ erops unetai;le

:6):' (A- 2) + (B 2)

¥ (B- 4) -~ do o
o )+ (Be 3) .
o Bed). s |
8) (A=2) 4 (B;_4§:. : De'serves uonsidemtion as a provl- Deserves to Be pro— '
' e e sion_al ‘mmsm_‘c, _but.not_sati_sfactor‘y moted as.a, tentahve .
Caga long-tebmn plan,. Additional & " D measure. oo i

+installation of tube wells should bo
| carried: out for l‘uture applxcahon of
: Phn J

‘ "'I‘he alternatwe plan'-‘. Smdmd 3bovc can be summarued ad l‘ollows

A, L.orig ter-m improvement %llould be promptecl on thd)asns of Plans 3) and 4) with :
. ‘deta:led sludics made on the: followmg 1tcms. ' :

_a) F‘xtensive study on the availabihty of groundwatcr
b) . Discharge measuremeént of smaller vivers
¢) Surface grade.in Flooded Arca,
'd) ‘Stability of longitudinal and cross sectlons of the Ganga g river channel
@) ‘Annual discharge of the Ganga,

It is. poesible that the outcome of these detailed studies will neceseltate further
1ev1e‘val of Plans 1) and 2}, . ‘ ‘

B. For improvement in the tmmediale future, it is donsidered advisabie td im'pl'e~'
ment Plan 7) fn'areas where the flood damage is relatwely small and farmers
exhibit high vohtmn for improveinent and organized activities, - The plan should bc
1mplcmented in the following order..

.C'reation of irrigation aswciatmn - mstallation or tube wells - construction of
closing, dykes. . . _

. Inthe course of. the plan ] executlon due attention should be paid to the batance
- petween the irtigation By small rivers envisaged by Plan 3)'and that by tube wells,
© U maximum. availablity of groundwatex ., .as.well'as the (h‘;ch'n‘ge of smaller rivers and
B iﬁndingq of the extcnsxve Br oundwater f;ur'vey : : '

_ T‘or permanent and pm fect flood conlrol river dikes should be c'on's.tmicied

. alpng the G-mg-i and the Sone, Dl (his. plan calls for a prudent sludy of the smaller
cipivers! flowing doiviz from Canal- At'ea If“a: slulce 1s constructed at the estuary.of .

- -these rivers, the length of dike can be nnde smaller but’ the low-lying parts of thc

'_.area will be submer‘ged when the (‘anga 8 water lével is high unless fload water of -

__-'theqe rivers is.drained by pamps. - If,: again. these smaller rivers are cohnected to.

.. the Ganga, and dykes arc extended’ towards their upstream ‘the length of dike will be

. ,‘.,made go much the la rger.. Fven m this casé, drain water will retain in'the area .
“when the Ganga's wiater level is high. -~ ‘Fig. 4-6'shows the length of dike envisaged |
’ -f_by these two plans (lenglh per untt area and toial extcnsion} Smcc the dlke need nof -




: lmvc a l'n‘ge height the lqtter plan appe'n‘s a httl\, morc ac!vantapeous but detfuled
. comparison’ of the livo plans should awall the complot!on of tho burvey now belng
' _cmlductcd by thc slate gove:nment = A . :

Constl‘uction ol‘ 'x m,twovk of imll lype clocsing dlkes usually requires a. long .
dike- length per wnil avea and s neither ceonoinical nor siited for systematic érea RO
_lion of a diainage network Ilenco, 1t is not rccommcnded ag thc long teirim 1m— R

‘- provement targot D R T Gl s ‘

' ”6 2 4. Sludlcs and liccommcndatlons on Closmg Dike '

o vy olosmg dike is cont;tructu:! to mect varios put po‘;cq sueh as. 1) ﬁood control for' the
farml'md area thhm the dike, 2) slomgc of water for irrigation of t‘armland areq. 0ut51d0 the a
dike, and 3) flood’ contrél in {\gr‘icullui’“ll clusters,. T also serves fo 1nlroduce ihe desired -
aimount of flood waler in the flood season for supply of. s:liy soil.. When the ouiside Flood wqter
Lilevelis. hlgh and natural dmmage is ‘not feasible,” rain water retaing within the dike, but
mslallahon of dr ‘ainage pumps isnot usually requwed unlcss the d1Fl‘cz enece between the outsu!e :
_'md msule nlev’zhons is cxcc%wcly lal‘g o - S

: I a closmg dllcc is used l‘or‘ stt‘oqgc of i rig'xtlon watm* to bc «;upplled to other areas
l‘opplng within the dike during the storage period is gwen up - Kharif crops cannot be Lotally
: 'given up sinee they are main erops, - For cullivation of summer: cr‘ops,. however, it may as
well be c;uggestcd to use a closing chke as reservow 1t‘ wator can be madlly drawn from
'ndjacent rwm s or, tube wolls b s . S : S

C‘losmg dlkee used as reser voir are not consldered very eff|c1ent because of the srmll )
waler depth and iar‘ge permoatmn and. cvaporation loss. Cultivation. oi‘ summetr and Rabi crops f --
resorting (o the high waier wtilization lechiques deseribed later is thci el‘orc rccommonde(l 3[‘

a c;miable waler som'ce ig avallable inthie nelghbourhood : :

: ("onsuuotlon of closmg d)kes Fo: flood protectlon of agl 1cultura1 clusters should he gwen :
'.closer atténtion as part of public works. Al .present, farmers are obllged 10 evacuato their
‘hoine gach lime flood attacks their wllagc and thig pra(,hce rataing their hvmg environments
on a.low level. 'In.the abgence, of ‘accurale and lohg- term shtistlcal data, not]nng definite: ig B '
kinown aboul the flood damage suﬂered by fariners. ‘The damige, ‘however, -is helieved io.
amount 1o a considerably large amount in some areas .Constraction of closing dikes for . _

flood control does not incur o very lavge’ cosl as descmbecl later, and is- lhu'ef‘ore recom - - .

- mended to be prompied together with the construction of-dikes for farmland irrigation, in. i
areas where the inhabitants express concerted desire for thelr m‘;tallahon and it‘ the river. chke
costruction ';long the-Ganga arnd the S(me is delayed RS '

r

6.2.5 Intensive. ULlleatmn of 'l‘ube Wells = -.
‘o

_ I tube weills arc to be inslalled, il is desirable that they be utilwerl to Cd])dClﬁy F
this purpose, .the following improvements should be effectéd. ' : :

. A} Intake of water 1o (he lutl capacity of pumps and tube wells
T AY: 1 BExtension of daily operation hours, : : CmaT e
A)-2 Careful inspection and prolecnon of strainers and pump 1mpellers. S

©13)  IBffective-utilization of pumped water. S e _ L o
B3Y-1 Miniinization of conveyance 1085 (e. g mstallatlon of temporary p1pc lines for
_water distribution and other means), :
) B} 2 Creatlon of o farmers' irmgatlon ‘15‘3001&“011 for expan mn o_f_ben_ef;tgd .are_a _and I
' : ‘mammum utlhzalmn of water. : S o S e T

To malerialize these lmprovements parucularly Itcms A) 1 and B)— "-"‘t_lj_é:i'dl‘li_):iv'itig".

mMeasyres arg proposed

“Wirst ol all, the command area shoulcl be enlarged by incremmg the daily operatmn
hours, and this ‘in turn will call for an emergency power source with which to provide agamst
service mlcrr‘uplnon and voltagn. dr'op of commercial power,: A dlcscl engine has a life span-
of aboul 5, 000 hours and can therefore be iged for 2 to 3 year‘s A putinyears r'ound operatlon
- at a vate of 10 hours a day,”’ Nécdless to my, “diesel engim.s can 3 '
powcr souce unul commercml power supply becomes stabiimed

In lhc seconcl place itis dcsnable tor prowde a rcservmr I‘or temporar‘y qtorﬂ.ge of

waicr pumped up at night and to install tempm ary water pipes for dlstmbutlon ol‘ n-rlgatmn _ §




" waler in the expanded command area. Il is 'xlso <Ec‘;1mble 1o e.stth.sh 2 complete dmtrihuhon

_ 'éys,'tem' by consliruction néw Small carth canals. If converted land and construction pemod
‘hecome limifing factors in:the establishiment of -auoh a. syster, H. may as well be recom-

: ‘mended to consiriict tempox‘al‘y wqtcrwqys (..)ther on lhe gt‘ound sur f'lco or un(lergvounc[

‘ -whlchevor'm'ly hc cxpodiem AP AR -

‘enlmfugal-| l'mp has a camcny of about (} 6:) - ] Zo m",’m. "l*o: safety 8 qakc, o
0,9 m3hmn' 0. 015 r_n3/sec is acloptcd in calculatmn and the d‘u!y operahon houw; 1s
: asqumed '1l 20 hour : :

_ t\ssuming llnt the amount of Waler: supply is G 5 mfdrxy X 1 15 = ?5 nimlday l‘z om
CTables 4-10 and 4r l? tho oommand aran for cultwauon of . l(hamf cropq eanibe caloul'\t('d a‘is

follows, -
0.9, mUmm x Gl} min x 20 hourafday 15 m3!ha =1, 080 2 5 = 14,4 ha = 36 6 acres’

. rl‘]m commzmd arca. of R':ln cropf; can he (-alculdted as l‘ollcws ﬁs;‘mming that the z‘unount S
“of wqter supply is 2.5 min' % 1200 3,0 mm/(!(ly froin (¢ standard valuc shown in ‘J‘dble 4 11
1,080’ msfday £3,0 3 /ha’ = 36,0 ha = 90,0 acrés g :

IR th(, cropping mtlo 08, 60 %, - the gross comm’am! arca . will be 60 ha {150 acres).

© The ¢ommand ar (,a ‘of smmer cropq can he likewise be calculated as follows by ‘l%ummg o
that the water supply is 10 mm/day x 1, 15 = ll 5 mm/day from 'l‘dbleq 4- ]0 and 4-11; ~
i, 080 m3/day + s m3f'ha = 9,4 ha = 23,5 acres . - JUTIEE

CIf a tube well 13 Al tho cenjre: of this comm‘md '\re'\ watcr_ conveyance cah be CE\I‘I_“ié_(l s
out as de%nbed below o . ‘

l(}mnl‘ crops' No tempo: ary reservoir: t;hould in prm(‘lpl(, 1)<, provldcd b(vc-mso the whole
area’ will be eulifvated; - and water will be conveyed directly front the tube well through
small canalg or pipes to the maxitium possible extent, - Amount of nighttime waten supply
g 540 m3llf) hotirs, -which can cover 0. 6 ha'land. because per ha water.supply armouits
cach lime t6 7,5 mum/day x-12 days = 290 mm = 900 m3/ha and irrigation interval is 12.
. days; If small canals.are arranged and set inadvance for 1mpartml water distribution,
changcover of canals atl night will'not be pecessary, Il the command areaig far [rom
thetube well, i is adwsable to employ the methed shown in Fig, 4-8.  In other:words,
Arrigation should prefet ably be condpcted consceutively.in the order of Block A--» Blogk
E mth a tlme hg of . days pr*owded m the mtatzon programme o

Rabl crops Unplanted paddy helds are {0 be watet sealcd and pr ov1d0d wnth hlgh bordms
‘46 38 Lo be able to 'storc water (o a- (lepth ‘of - 3{) =40 ¢m,  Waier pumped up dumng 10 hours
at night-is to be. stored in bllch paddy ficlds, If 340° m-3 ol‘ waler pumpod dp-at nighl is to
 he stored 1o a depth of 30 em, i arca of 0, 18 ha'will he requwcd Since. both storage
1088 ding conveyafnce 1059 are mevntable, it ig better to disll‘ihutc watcz !hrough the night-
by flxing small eanals, . Amount of ¢ach watcr- eupply is 3.0x 2, 575 mm = 750 m3/ha .
" in_case thé irrigation Intervil s 25 days, Accordmgly, 5406 in3 of water suffices lor
1m~1g>ahon of 1 72 ha Smce the area’is not very wide, changeovm of samall canals at
: night wnll nok’ be strongly requlred If water is stored in ihc fcmporary regervoir at night,
it;can be distributed duiring the daylime’ of the following day. - Ior: preventmn ol permea-
- tdon loss, usg of polyeth(,nc shaets is commendable, A polyethylenc. sheet moagurmg
'_45 mx 4.) m_ig. large cnough to. cover the abovementmned resepvoir,. .

s Assummg that the: croppmg tatlo is 60 pet “eent,’ “the totab acr e'\ge ‘of commnnd area

_. tuens out to he 60 ha,. which is equivalent {0150 acres. - The five block water distribu-

. ion system is appImable in-thig aied.as 111ustmted n 1' ig 4 6 In_th;s system, rotation,
o i"can be plmmed at‘a rate of & (Iays per btock L : R o

. Summer crop 1 ‘Installation 01‘ tempurary 1cserv01r and plpelines can bc phnncd in much
i the gatic; manner ag.cording to the dmtributmn of paddy E1elds becanse the only dxrf(, rence
13 that the command area becomes smallcr than m the case of Khar;l‘ Crops. . .

[ “Tn order ta <‘tudy the ecmxomtc 1dvantage ol‘ Ihis system, lmal calculation was workod
. out on the a«;qumptmn that perfect lrrigation i‘at*mmg will'biring about a pr om incirease of Rs :
‘_'-.440facz*e (Rs 1,100/ha)’ E‘m- Kharif crops, Rs 200/acre (Rs 500/ha) for Rabi. m‘op‘% and'Rs ™ -
“960/acve’ (Rs'2, 400/ha) for summer crops. © Mhe ¢aleuldtion distlosed: that the system would .'

'yielcl the following mcre’tse in the yearly return from 1espectl\re crops

»Kharif erops. “R$ 1,100/ ha ¥ 144 Ha = Reg 16,8007
- R_abn_(;x_-_opq_: o . s 5.{_10_!_‘ha x"36.0.ha = Rs 18, 000 - -




Suminer crops - -lis 2-, 4007ha x 9.4 ha # Rs 23,000

"Total e T Co i R8s 86,800 < _ :

Orgauizatious fot' agmcul!urﬂ water uhlmatlon ehouid bc esiabli%hud fm‘ smoolh m'mage-_
ment of the irrig’ition system, The inission consideis it mof—;i appt‘opmate to embark in the .
creation of such oxganmallons in key places 1ike sub- centr ¢ aveas; I these or‘ganizahons‘ argi
expanded in scale. in future’ to cover a whole arczy extension wotk will be undoubtedly fa011~ L
liated to a l'\rge extent. o S SRS : : : ‘

: ln ordet' to mect {he water demand during about 50 days from the end of the monsoon
rainfall #eason’ up. to the cund of (he lrrigation: period it is adv:sqblc {0 store wet season. .
waier up to-the limit phis[ologlcally allpwable for the growth of paddy,” Durmg !.ho said 50. day
periad, - paddy -grows {o a height of 110 to 120 cm and the %tomgc limit of water g considered
to be about 250 mun. ~ Assuming that the daily water: requirement in depth ig appr‘oximatoly
9 mm, thig 250 mm of waler is (:quw'ulent to the ir igalion water Peqmrement for 2% days.

I arcas provided with wall. clevelopcd irrigation facilitics, such’ storage of waler-is not an
abgolute ieed. Nevcrtheless, it 15 adeabte in that it serves lo cut down the pump operation
cost, : . .

6.3 Ca’nal Area ‘
8,3.1 Impl ovement rl arget

1} The !'ollowmg 1tem=; are to be included in the long torm t'll'get

a} '[mprovement of the exmt mg ‘Sone Canal system into'a modem u'-mgatmn system
" complete with qati@factmy tertiary canals. . '
b} -_-F‘nlargement of beneflted area of systemallzed irp 1gatmn thr‘ough unprovemcnt ol‘
"+ the Sone. Canal system
¢} . Modern Tield ¢onsolidation mcludmg land 'ldjustmcnt excllange a'nd co’ns’ohdatl_on,
- o farm road arrangement, and consolidation of irrigation and drainage cahals.
~d) - Consolidation of agmcuuui‘al prcductwe facxlmes and acceleration of agl 1<.u1tum1
. mechanization: : : -
© ey Inegrated development of l‘m‘al communities iuvolving etwn*onmental 1mprovoment
©and industrial development in the whole area

2) It is desriable that the Foltowmg items be mcludcd in the .shortter ta:‘get

a) . Ingpection of water lacking parts in the- commami area; aund prowsaon of a supple-
meniary water source, if necessary.

b} ‘Increase of village channels, and establishment and exlension of a l‘an* aucl rational

.. waler. management system by farmers! own efforts. . e

()] _T‘xecuhon of surveys for collection of basic chta necessary for m'lppmg out 2 long-
term improvement plan and general v eview of. the exigling Canal system {e. g, arca-
wise survey of grovndwaler, measurement of waler requirerent in depth and . '
oonveyance loss in canals, and dlscharge measur ement at 1espectwe points m canalq)

" As for-the long-term targel, itis recoinmended that the Bihar. state government maké :
enideavours for its malerializalion from a macromatic viewpoing while malnhimng halance wi
with the development in other paris of the state. General improvement plan is introdiced in
quagmph 6. 3. 3. and a detailed explanahon of the short term. 1mpmvement plan s givén in
Palaglaphs 6,3 4 and 6,3, 5 .

6,3, 2 hvaluahon of Existing Conditmn

Irrigation nnprovcmenf. ¢annot be brought to an encl merely b_y the completlon of head-
works and main canal&.» Unicss mtchated consolidatlon of the entire ['amlxtles includmg _
terminal ones is complctcd and most cffective use of irmgation water. ig guaranleed irr 1ga—
lion facuihes) do not demonslrate thelr mtrmsm value One of the prebsing needs in thls arca-
is to brmg Solution for the pl oblems in 10m‘nlnal areasy ' e :

Elowevet many of <auch pr oblem‘; c‘mnot be rcadaly solved bemuse they call l‘or the
improvement of l‘armerq’ terme: 5! techmcal level a8, well as their m‘gamzed aellvitms

iass




Iiom wise: l* ’llLl'\EN)n of l‘.xns!mg Condition

R [ TR R {1111 R S I'.v‘uluaixon
1 _ Main water som'cc e G : L
141 s l}m chechargo Ql‘ the,‘_' Nb, The disclmrge fails to meet the dem’md from ‘
: Sone, c;ull‘lcient" C L the emalmg Sonc Canal in cerlaan years and seasons;

“The shorlage will become acuter when Sone Ehg,h
Level Canal and Kol High Level Canal'are com:
pleted; but thig is plaimied to he' coped with by the

.. construction of Kulku dam, It is thepefore hoped
ihat Kutku dam will be compleled at an carty date
and the Bansagur Dam Projcet in M, P, state will:
be coor-(hmlod with Kuidu dam con‘;tructmn

-2 is. the management and - Yes “Sone barrange is.a modern struclur m‘ld both' L
: Lo operation of Sone barrage: 1ts mamgemont and opct'atlon arc ‘mil‘;f’lctor‘y "
‘..-satisfactoxy" T R T ‘ e
2T ' Main éanal (down to ' ' R
A "distnbutmy) : o e o S
_2_—'1. © 18 e managcmcnt T No. Cérisi(léi‘a!)le silt 'Sedimenlgtion was: 'Qbsi;c‘i.-.'v'é:d‘_

satisfactory 7 i April 1972 Though il ig Undevstandable that -
L - . Ahere have been no chances for repairing the f-aml

since 1966, it is to be pointed out that:the planting...

of Rabi and summer crops will keep on. Inereasing:
in the coming years. 6 years is loo long 2 tnne
lo operate any larg {.,c carml wuhuui a s,mglc l‘epa ir

seivice,
£ A ‘A re the watcr (liversion leschargc me’ncsurement cannol” bc consndered
. ‘apd-digchapge measure-  salisfactory, Fonsndermg the scale of the gaml
ment conducted - . - - the.measurement should be conducted in a more
accuralely? _ dceurate manner. The poor discharge management

.method cur-r'ently employed presents an awkward |
"contr-a%t to ‘rhe modermzed m’magement of Sone

_ B o _ o barrage, ‘
2-3 Are 'the'ru'lcs' for water  Under the existing ru[es Water’ supply fo disiribu~
‘conveyance easy to laries s contipued for 1).days and then suspended

understand and rational? for 4 days, - The mission does nol condider that
; . this sysicm is the. beg[ Detailed explanation wiil
~be given in Tem (3), : - . o

“2-4 ' Is the design canal The (Io‘-ngu value is asasumed lo be adequate though
. * discharge adeqguate © itg caleulation eriteria were nol made known to
relative to the irriga-. the misgion, . The mission wighes to know how

tion water requiremeni? drought year and maximum annual canal discharge .
ST TR : . ‘were {reated n planning the design value, '
3 ;';‘.;'—-': '_,l‘crmina'l_' cﬁnais _ L ' B
3.1 Are the canals dis- - Coniidering the farniers' present management -
tiibuted approprialely? - capacity, ‘the length of village channels which are’
R PPE R v left to their care seems lo be tod long.  Further,

. Mit ig congidered that the length of Vlllagc channel
| per umt area t;hould be cxtended

3.2 Is _thg; :'ﬁanagéhié_nt:?;' "~ There is much room for further improvement
- satisfactory? . " Conveyance loss séems to be very large,

'-")upplementfn y waler L

‘ Are 1ube wells el‘fect- No, g

_-{we.ly utllmed"

‘hough nothing def:mte can be .s.md \vlthoui a- . BN
etailed survey on the. water distribution in thc whole i
:ai ea, tube well (Ievolopment will be indiqpenf;ablc S

7*._ls it ncceseqzy I:o .
»_‘devciop new supplemen
:"Eary waler s;ourccs"




' for .Jolving w’nler cshorhge iu arcas nol ire Jg-ﬂ)le hy
canals. . -Ulilization of‘C;mz_iller_tf_iycl s should Lo -
o given con'sidcrahbh besides tube well devclopm’ent
S It s rccommencled to check how far wmgaiion wator :
_-rcachc.s in tho oxlqtmg command a: ea, el

6. 3. 3 Conm ete I’lans for Improvemcnt of ‘Sone Canal Sy%tem S o
2} Soné bare 1ge ;md rlvcr dlscharge :

T s hopcd that the water sour'go (ievelopmont pl'm ccnlermg on the Klltk'\ d'tm eonstrue-.. '
tion will be m’itcriahzud at.anearly (iate. S Al : S

b) Ovexall qm'vcy of comm'md *u ea,

The- i:oundmy of Sone can'll's command 'n'c'l should be plotled on the mllagc map, l'urther, '
Lol place’ sid acreage of those parts which are con-;t'mtly in want of witer:should be made
clear, with the cause of waler shortage exphmtly indicated {e. g, undulation is heavy, or
plot- to plol irrigation necessnaled by lack of village channel is. made 1mposslble by waler
consumption in upstrca are as} Por lhis purpose, it is desxmhle that contour Hnes be cimwn
on ‘the vnlldge map ‘11 mt(,.r-vals of 3 to4ft,. . S . -

e) Mnntemnce and maplr of mam canal

_ - It is not conmdered es,s;.entml to’ dram water rrom all. the canals and glvc up. croppmg i‘or
- a whole, season. !Iowevor mamtenanue and l‘epall‘ scrvacc should be perl‘ormecl qt Least ;
evelylwoyeals I N :

- Rules for, watcr conveyance

It is recommendable to abollc;h the exlstmg rule under whlch waler Suppl_y to dlbtl 1butames
s contmu"d l‘or 10 days and then suspended for 4 days, and ¢mploy.in.its pla¢e a new aiid -
s:mple conlmuous dally irrigation system; Detan[q of thm nmv svstem w:ll he oxplamed later

) Acmu acy 1mprovemenl of water- dwersma work

At each dwcrsaon point accurate’ dl&.chargc measurement and checkmg of waler
convcy‘mce capacxly should be conducled with a water gauge and a staff guage graduatod in
percent installed. 'Fhe diversion work should be’ made simplé are n‘nproved in aecuracy by:
4} and 5). Turther, a parshali I'lume also gvaudated in per cent should be mstalled '1t the
gate of vnllage channels. e : s = -

} Increaqed pl"OVlSLOI] of vmage chamels,

In areas where the- deficiency of village channelq is dLsc0vered by the survey menhoned
in 2), provision of additional village channcls should be prompted. tnder the guidance of
irrigation engineers., Thisg will ¢all for the - enfon_.ement of measures mentioned later in 7}
and 8) - S : L

g) Development of supplomentary waler sourdds o

In water lacking arcas outside the hendfited area as’ wcll ag in tho%c parts of the benfited
area which are far from the village channel and had better seek a new water source rather
than to construct a village channel through other villages, development of supplementary -
water sources should be accelerated by chggmg tube wclls or drpwing w'iter fi om smaller
rivers, : . . : : St :

h}. 'l'.stablishment of: Far-mer-s' wmgalion assomatmn

A farmers' irrigation assocmhon should be or'ganized for estabhshment and m-m*u;e«
ment of siew village ch'mnels ay well as: for l'alr and rahoml management 0(' tel‘minal
irrigation factlitics, S ; DR

i) Chcckmg of’ desngn canal dlschax ge

Since the present survey wasg conductcd dulmg ihe pcmod when the cwnals were dry, the -
rmission wasg nof able to gragp the cxzstmg water distmbulmn conditlon Tt appears ‘however,
that heavy conveyance lossis sustained especlaliy in torminal canalq. : The design dlscharge
showii in Table 422 ig rather small though it was obiamed by adding the -cohveyanee 1ags m the B
existmg canals to the standard water requirement ini| dopth, “Hiis probdhle that this is tho
reasou why irrigatmn wq[cr doeb not reach every place in the command area. S e o




} 1"ull utihzation of existing \-.-atcr soarces R

L As alvcacly anthllcd in Parag'u*aph 3 5 Chapter V it is desn‘able that aii the existing -
watet‘ sources: Including tubc wells be I'ully utilized and lh'i,t the doep 1rngatlon method bo
applied for‘ effecnve utiliz'ltion oi‘ wet season; wqter‘ SR : . Sl

T 6 3 4 Rule9 for Water C‘oiwcyance _‘V -: -

"[‘hrough mlorvu,ws-. he[(l durmg thc pro‘senl survcy, it wae rcvealcd um water is conveyc(!

¢ach day to main and hranch cahals, whebead water suppiy o distributaries and village

m‘channcl‘; 18 conductcd by a-eyeloof: 14 days composed of 10 days of coniinuous sypply and 4

chy-e of mlsl)ension ’I‘ins;. water dlatmbutlon systcm m\rolve% the i‘oiiowmg pt obicms

* a). The section of d]qtmbutm’ie% an(l vxlhge channels necd to be enlarged by a mnmmum of
14}’ 10, Noi" :oxmtence ‘of such enlargod seciion [eftde (lwcotly to water‘. .shot tage :

b} Canal opevation is made qmto compllmled unclu‘ the picvatilmg sys,lem Aqsummg that
there are a number of branch canals with 100 cuscc of eapacity and dlstr ibutaries having a.

' :;capamiy of 15,.30,:20,718, 127.and 30 cuseg, Lhe x'ot'ition should he so.planned that the total

. digchar ge will be eongtantly maintained at 100 cusoc and waler will be. Supplicd to cach "~
distributary by the. ai‘oromentioned cycie ‘of 14 days (10 da_ys suppiy followed b_y 4 (iay«,'

'_'_fsuspcnc;lon) 'l‘his s in no wwy ai easy hsk : _

el When the mflow mto branch canala cicclmeq duc to tho dischat‘go clrop of thc Sono AR
.“‘distributaries to which’ water is supplied at thal time: mewtdbly sui‘fer dlsadvaniagc 1; urther, S
© eontrol of canal discharge accordmg to x'amfall and growth of er ops isimddé dil‘ﬁcult i

sy Conveyancc g’ iencis to- become smallor wu.h the clet,re'u)e in thc numl)ei- oi‘ canals. but
-this does not constltute E demalvc advantage of the exxstmg system beeause greater loss is -
_mcum'ed at the s‘tart and ehd oi‘ water convey'mce operation due to the evapomtlon 01 water
ieft m the canals o S S .

'-.;o) Undor ihe gcncral irmgatmn method qiiown iri '[‘ablra 4-11 atex is to be supplled at
3inter\mis of 20 1o 25 days for~ Ram wheal cultivation.: Considering the present densily of village
channels and smaller-canals, it is not- ilkoly that their operation will make it [’)OS‘:lhle o o
_'convert the safd “general method fo the - rotation system “The only . plausible way to apply the..

. rotation system at present: would be to div1de the whole area 1nto 21 blocks and supply water
“to 14 of ‘thein contmuously for 16 days per cach 14 clayq for: plot-to- -plot irrigation at mtervals
- of 21 days, “This’ method, however, is not only c\omphgated but also demands that plot-to-

plot irrigation be applied in the greater part of the area bccause blocks not covered by Setta
are mixed with those covemd by 1t :

- The mission: conslciers thal the continyous walering imethod is more ad\mntageous than
:the ‘rotation method if soiuuon ig to be brought for these pr ohlems.

: Under the conlmuous, watermg method, all water gates will be fixed to maintain design
digcharge in all canals and their ffee: operation must be stricily prohibiied, - H discharge

" hetween eertalu two dates is set in advance at 80.per cent af .the desngn value by means of the

. staff- -gauge mentloned in Paiagraph 5.2. 3,5, il should become possible lo cope with the
discharge drop of the Sane and even to control the canal discharge by cropping scason and
growth ¢ondition of crops, The mission is of the opinion that the applicalion of the rotation

- system ‘should be avoided excepl whén the canal discharge drops to excess {e. g., bélow 50
.per.cent of design value);  For paddy riclds to which water dées not reach, it is desirable

- to enforce a rulg for suppiymg water contmuou‘sly until water reaches their end so that the

necessnty fot' watcmng (.an bc Judged 31mpty by, checking each paddy ficld :

L F‘or reasons descr‘lbed ‘lbOVG thc eimple and contmuous 1r'rlgahon is cons:dered smhblo
~for thid arca, - With t‘(,g'lrcl to Kharif paddy, it is ‘lclwswble Eh'lt all paddy ficlds in the arca be
Cincluded benei‘ited area on the premise that a new system ‘will be established under-which
,r‘suppiy of neceseary amount of water at the 1ight time can be guaranteed Istablishment of
ostieh & system is made an Imperative by the. impractivabilily of ‘supplying water for plot-to-
plot u‘rlgation only to thoge fields: which'are covered by Salta.' However, final decigion on

- thig system .should nai,uraily be que w:th due ‘\CCOUIit taken of the farmci s' . opinions and
'hope!, . S . R .




' 6 3 5 Addilmml Prov:smn of V:llagc Channols and 'I‘hcir Management by l'armers' Im-iga--"
‘ non Assocmtlon o : : : ERE .

In the. l‘? la]-:h acve w;dc comm’md are a, canals larger th-m dish’ibutaries have a total
length of I, 575 mlles and an average (icnsuy of 0. 92 inilcs pcr'l 000 acres (3 3% km}'kmz)
Densily of village cliannels is not’ known duc fo the '1})90:100 of datal M‘magement of termmal

canals.including vxllagc,channels is left to farmers al’ pt*cscnt Judgmg From thé abovemens i«
* tioned density of main-canals, i.'e., 0.92:mileg/1, 000 acres (3,7 m/ha), it Is congidered .

essential fo cstabhsh an iy ngauon assoclatxon w!nch woulcl undex‘t’lke the mmagement ol‘
terminal cam]s : : : :

Plot-to- plot wrigation does not I‘ully oxhlbit its l‘unction in thls az'ea duc to 1ls mlld slopc '
~and as a conaequoncc, cousu]er‘lble amount of water is seued in upstream blocke Walcl in
village chamnels is also sei4ed in upstream blocks bcmuse intake of water in downstream :
blocks.is made dll‘l‘lcull by the low chamiel bed o_lev'ation. Ti is imposs;ble to bring. remedy
{o such, unfaiv! pri acticn by administrative” power ﬁi.one. If thi state’ gover nment. is to exermse
- ils power for direct confrol over waler distribniticn, then fhe services of 'a l'lrge number of
officials wﬂl be: lequn‘ed and cach ‘of such offmnals will he demamlocl 1o have high’ Il‘l()l"dl bthbe :

One can r eachly pomt out that tho. most promment drawhack of Sone C"mal Syf;tem 15 the
poor network of lu'mhm! canals sraaller than vuhge channels and want of organmad
activities of farmers by whom the network is: managed What 'must be done in future ahcvo all
other thmgs is:to estabtish a syslemalic 1erminal eanal hetwork as par't of public’ warks
lmplcmcmed undor the direct control-of the stale goverament and to ‘antiust ilg mamgemcm

‘to andrrigation associaiion o:gamzed by farmers themselves, G this 15 not practicable; "
model congtruction work should be andertaken by hrmors with the: tcchmcal guidance of the -
state govemmeut it ordar to.set an exampie which ¢an be cxlcnded and modclled afterin .
other aréas, -‘omce no land 1ead3ustment tias yet, beon ininated m ‘thig area, iermmal canals’
congtructed by Tarmers will be required to have a large densily.  Hence, “it’ is desirable. that’
the construdtion work bie succesgively l‘ollowed by other: lmprovemeut works so as to atfain the

stage of land consolidation in a shorl time, If such rapxd development ig not feasible, a steady _ |

s step fo; ward: ehould be, n’nde while allowmg plot: lo~ plot ll"i 1gahon Eo somge: cxtent

If a qmall canal Ls' fo. be arrangcd on hoth cndef; of blocks each measm mg 20 X. 30 m for
plot-io-plot u'ngatnon over five plots, then' the densﬁy of canals w111 have to be about 100 m_ '
per 3 ba prov;dcd that the interval between canals is set af 300 m., In J'lpan, the. standard o
block area with no plot-lo- plot irr 1gqtmn is 0,3 ha if lhe l!'lt(!!‘\’d]. 1{-7 200 m -md about 2 hq if
the interval’ xs 100 m, : : :

b




.c_ﬁapter' _’vz‘l ';P'r“eSent'.fCOhditio'n';' of Groundwater Development -
7 | anqtmg &»latc of Gl oundwater Uulimlmn

Gt*oundwmer lltlllZ’lthﬂ fot‘ agricultural pm pofscs has a. Fmrly long hlslory in Tndia,
According 16 the shtistical dah collwtcd during the survey (Ref, Bﬂnliogmphy) ‘the _
country's tohl well ir‘rigatlon area regna!ea cd 40, 5 lakh ha in 1900/1901; which increascd o
the. valiie. shown in, ‘I‘ablc 7.1 in 1962!1963 Agiwill be clear (rom ihis lf:blc,_ tho arca (1oublcd
‘.durmg ihe’ last §0 years or 50, occupymg at pre‘scnt as much as 30 por cent of ln(ha s. lolal
Cir 1‘lg'1t\0n ai ca, . . . - :

: : 'I‘hc il I‘acts clc'u ly pomt to the 1mpm tance dnd advauhge of groundwater ire sgalxon 'md

- to the contmuecl onundwatcr development in fulere, Especially in areas exiending along lhc :
Gaiiga are found huge alluvial and diluvial l‘ormqtlon% providing ample ground watér sourees;
In these areas; copious: ground: waler souprces present a qharpt coitrast 1o river walgr” which
is casily ml‘luenced by rainfall and eabnot therofore, become. giahle W‘llel" source unlcss ' '
-slon age (acililies like. dams and reservon%src conqtructed ' .

Irmgalion aroed 'md itg rﬁtis by w'lter eourco m Sh’llnbad dlblmct al‘e shown in 'l abile ( 2
(Ref Blhlmgraphy 2) . : . .

Table 7 1 IRRIGATIO'\! AR]"A AND I’lS RA'I‘IO BY WA’[‘}‘ R SOURCI‘

.W'atcr_Smu‘ce_ l;\rc;f;:;oen s " I:?j:glg_t?orn R'em;'.\rlf;t;'- '
I e o) [ @
"Governmcnt canal o - 690 1 S ¥ A '
| vaate caml ol oare o 6
Tank: ol amse | s
Cwew . [ ee0 30,0
“'Ot‘hé.‘rs. R . :' : L N 2,390 ° o 9,} -
et o | . 2mpa0 | s00

’l‘ahle 7 2 IRRIGA‘! ION ARICA AND s RATIO BY WATLR SOURCI“

o IN ?![AHABAD I)]‘S'l‘RIC‘l" BI(]AR STATL .
- ‘ (Unit: 103 ha)
. “Dlstict |- _. Areah - Buxar _ Sasaoom Bhabua | Shahabad | Shahabad 3 ' Ra'n'a_r_k_i N
Cultivationarea . . | ' N _m:_i____ _ | 28 o I
helgalionares -~ ) 1129 85.4 202.2 SMS 475.0 4153 ]nci%isc’_of
e e T RS TIT 684 800 [145.7 72.0] 324 43514270 689) 2535 582
. : Tank 10090 [ 04 0S| 77 38[ 182 244 364 76[ 1336 307
‘_"*‘;“.". s Thbe well C93 82|89 104 ] 247 123) 113 152 542 114 0 O
N SQ.“'F? Well 0 | 49 43 | 24 28| 49 24| 69 93| 190 401170 39
_ Oihcrs S B Ry _=__i 3 62| 192 93| 57 76| 383 B 312 72}
Rnlnool'nngatln|1ar¢a (%) N e : . 6%
Rcmarks- i S o

11 Data fn. 1069170 S -
[24 Data m 1965157 for rcfemnce: .




Fpom " able«s 7 { and 7-2, charactcmstics oI' Shahahad_ dis'tjri'ct as 'o‘.mnpar'e'd with m;me S
India ean be %ummarmecl as l‘ollowe . . - BRI ' ‘ B R
(1) lhtio of the canal ire fgation drea lo tho tot-ll im lgdt]On aiea, is a8 l'u gc as approxnnatcly
10 per cenl, equivalent to'3,27 lakh- ha This hlgh ratio g aumbutdblo chiefly to the com= 0
pletion of Sono: b'u‘rage on tho Bone’ u|)=stl cam and inta,ke of waler at tln.s bar rage Fox' supply lo - L
'Arlahcanal : s Sl b

{2) - Ratios or wmg'xtmn Areds tcson tmg, 1o olher \‘."'1(:01’ ‘somces> arg made bmall hy tho 1mpr0v0(| :
canal system, In: particuhv the’ mtlo of areae dcpenclmg on. well‘; amci tubecs fox‘ m 1gation is :
cag gimall as 15 per cent : : ; e . S : _ . .

3y Comparison of flgurcs, l‘or 1965/19‘37 'lild 19691'1970 mveals that in the httct period the :
canal irp xg’atlon area expanded by about-10 per cent wh!l(, the tank (platc shaped stor age [mnd)
: 1t'r1gat10n arca decreasct! by 75 g)er cent, e _ : .

(4) Wcll (s)h'\llow apen’ woll) 11‘1'1?'111011 avea: and 1ts, r'atm h'we mamhmed the same kevel
whereas tlie tube well irpigation area inlroduied since 1065 increasod Japldly by 11,4 pcr
cent o 5.42 lakh ha. 'l‘in‘; is considered agsignable mainly to the syqtem-luc gr oundwatcr:
exploration COlldll(‘lod by thc l'lxploratory Tube Well Or‘g,amzahon sirice 1955, :

(5) Armh cllv:smn wher Armh Cenlre and 1ts‘ sub e+ ccnn es8 arg conccntrate(l is hvoured
_wilh wafer sources near 1y equivalent in. ralio’to the average of Shahabad ch%tru,t However
“lhe eanal irrigation area in (hé division ig about 2. 4 per cenl wider than the diatr |(,t wide.

total and the tube well 1m'1g'mon arca is 3.2 pet‘ cent Smallet ' I ‘

i6) Irvigation is pl’mncd for 60 pcr cent of the cultwated arca in Bhah'nbaci dxstmct A' large. - .
.porllon of the cullivated area i lrrlgatod l>y the canals i . . :

" In Shahabad ciistl‘lcl wells for- ag,mcltural uc.e arc on thc mcrcase as descr'Lbed below.

-Actual number of wells cqulmg, i the. dxsh ict could not be- conhrmnd during the present
survey. {lowever, data of Arrah sub-division, shown in Table 7- 3; weve provided to the
.mission by the Minor I¥rigation Department. The table: cshowf; the number of wells drilled
under the control of the said depariment during the poriod from 1900/1951 to 19?{)!19?1 As
is clear in thé ldbkc, atotal of 1, 903 wells were drilled; ‘of which iube wells numbered only il
since 1961/1962. " As compared with this, open boring with straincr {abbreviated O B. 8.)
numbered 713 cases and registeved a remarkable increase from 1966/1967 to 1967/1968 a5 s
seen in Ifig, 7-1. TFurlher, open boring without strainer marked thc largesl number of 1, 179
cases (opon boring withoul strainer is abbreviated to O, B, Both O.1B,S, and O, B, are
similar in stiucture to Type 1 showb in Fig. 9-1. 'l‘he two differ frém éach otlier in that the
former has strainers installed in the tube whlle the latler has no strainer-—:)

"Numbers of v._'cll«s drilled in Shahabd d:atmct dumng the period from 1960/1961 to 1971/
1992 arc showh in Table 7-4," As shown in this table, aboiit 6, 060 new welle came into
existence during the said period bul most were drilled by O.B. or O, B. 8. , with tube wells
“counting only 35, {lowever, the number of wells per sub-division is maintained constlant,




ig, 71 lNCRl*‘ASIN(‘ CURV]"‘ Ol' WI"LLS IN ARRAII SUB DlVISION
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able ?- ‘} INCRI"AS}' OF 'I‘UBI' Wl' A IN SIIA!IAR.‘\D DIS']‘RTC“I‘

(1960/1961 - 1970/1971)

Item 2 Arrah 1. Bu_xar;__ Saswnm Bhabua Shahabad
"'"f'ubc wcn | RS IR T UREET 20 e .“. a5
Open bor ing with ettainers 1 L 726 1 882 | 638 - B0 25 lﬂﬁi
Open bormg wnhout rslrame: 52 _ o 529 : 1, 134 871 :. 1, 303 ._ _3, 837 _17
Total: | 1072 | 1ese | st | 1,363 [[osove |
Remarks IR A : |
S fr and Q, : 'Refe'r' to the l"ollowing [')a'ge'

Calculfllmn worked out Ft oifi lhe dala’ .shown in 'I‘ables, 7. 3 amt 7-4 shows that the. numbcl‘ of

private tubevells drilled in the disirict during the period of 195011%1 1o 1971/1972is about © -
4 however, represents’ only thos¢ wells which are- .
eslinmted lo have been drilled under the control of the Minoy Irmg'ition Departmcni {her 0—_
) and its pr edecess-or, Agl‘ioultutal Department, :
hegides thesc, prwately dnllcd wells 'md staté tube wells drilled wnder the control of ‘thic mft- .
Ir mg’lhon Dcpartmcnt {hereafier calléd.
“In Arrah-sub-division algne,
s about 1; 000) In addition,
of T ko 3 m and wallq built by .pliing, - -Manual tabdur or animal power is cmployed for.. pumpmg o
Sup watcr fr'om thesc opcn f;hallow wclle. : A

9,200 (= 190’3;’12?2 X 5978).

after called ”M 8 Y

* This figure..

Lstimatcd 1otil of glate lube: wvlls in whole Simhabaci district

‘Phere dre found

'L, T, D21} (About 270 slate tube wells were drilled -

lhcre ard disiributed many open shallow wells havmg | (lnmeter"

Numbel of these wells is not kiown,

Durmg the dr'ought perlod of 1965!1966 to 1JGG/1967, ‘waler shortage was go acule that
o even drinking water was not sufficienily available,
tube wells by the Publm Health. F‘ngmeet ing Department (hereafter called P H. B. D, ")

CfPable 7~

‘I'his gave rise (o the dv l.l!.mg or_vm iogs -

show=, the ‘power consumptlon for thcsc tube wells,

In the total poweér -

-consumptwn rccorded in 1969/1970, irrigation accounted for 11, 7% (23, 200, 000 KWI), ,
puring the. period from 1967/ 1068 to 1969, power consumption for 1r-rigat10n rose to 126 pcr' :
cont, mazkmg the second l'ngcst inc1caso after-publi¢ lghting, ~The increase is quite -
conspicuous hecausc the country's total power consumption’ declined to 96"/: during thce same

period;
was 113 per cead. .

H may as well be added thal the increase ratio:of all tube wells durmg this period
I‘hus, the increase ratio of power coneumptxon is slightly larger than that

of tube wells suggesimg that tho pump operation hourq wasg ext(,ndcd 1o some extent.

'labl""o

POWER CONSUMP'EIQN BY PURPOSE

198 a2 o

Purpose 7| @ 1907/08] 9 1968/69]@ 1969170 @gf'-’er‘(’%‘t' o0 | Po/0
[Pomestic and commereiat| - 8,69 | 8,84 9, 14 46 | noez | o5
Tndustedal (ap t0'650) 12,59 12,48 | 13,04 6.6 1,00 1,04 -
Industrial (2hobe: 650) 165,85 | 180,19 [ 151,89 76,4 0.97 0. 92
Public lighting 0,28 | 0.35 0,38 0.2 1,35 1. 46
Irrlgation ., 18,48 (. -22,07 123,20 11,7 C 120 1,26
. Public watet- worke dnd BN i [ - ' ‘o1 1o "
Sewago pumping - 1" 05 . 109 : 107 ‘0, 5 1,03 101
' 208,91 | 208, 02,' 0,99

Remarkﬂ. Quoted fL om refu*enae d'lt'l No

~7 2 Organiz,ations for Agvlcultuml Gvoundwater DeveIopmcnt

Agpiculuual gr‘oundwatcr devolopmmt i'% undertakeu l}y M I D ‘and LT D, ()r-g,ani/a:--' '

:_”_ : tlon and actjvlties of t]lOSO govemmont o['fices in Bihar statc "u‘e as outlined bekow

3-). _ :':_':.




7.2.1 ML D - ; . : R
' When wcll ch‘{llmg is appllcd fol by f'xr-mer and neceqsm‘y func! is waﬂablc (ﬂ‘ funcl is
~¢overed by collateral loan, the security offered is cvauhtcd_ by Tand Mortgage Baiik), (lmll»
Ing and (uhe inqertmn work. is conducied dir cctly by M. LD, N\ bough the driilifig. dimater- .
" panges from .3 to'6", most wells bave a diamter of 4", - Tubc wells with o diameter fo 6 havc

como 1o be drilied vecently though limited in nwmber.: A 60IIP rotary. mavlnne (truck mounted T

dzggmg maching} is cmployed for dmlliug tubo wells lnvmg a c!mmeh,r of 6" ag well as: tube
wellg with 4" diameter which ave to have 4. (iopth of- 200 ft or lﬂ‘gcr SUibe wellg' with 4"
“dlameter, which are to have a clcpth of less than. 200 {t'are. dmllod by human hbour usmg a
percussion’type: h'md m'nchme. Dr illmg work is commissioned to a pvwate ageney when its .
J-execution ig heyond the M, 1, D, s cap'm)ty l)m‘llmg dost myablc to sueh private. qgency o
is stipulated by the stale govermnent I’mnpmg test s condueled by the applying faviners,”
When clectricity is uséd as motive power, wiring work is cavried out by the Electric Bodrd,
Cosl of wiring work, electric faic.and other expenses: are shown:in Reference Data i When
a dieael engine is'to be used as power source, M: I D.:makes necessary:arrangements for
its provision, Pump ['m_us_e conS'truc’ti_an..an(:l‘pi_ping ‘—wqu are l,mdcrt_z'_x_kéh_ by :farfmers': $

" themselves, R TR B : : :

. When the b(‘nehtod arca is smallcr thfm -‘3 a res, ‘3ub*51dy i provided to covcr ?5 per
cent of the cost of dmllmg and fube, . Farther,; 25 per ‘eent of total costis submdmcd

ir u,spectwe of the sizé.of benefited-aves if pumps with a' diggel éiging are to bc installoc!

In case fund is. 'wailabie, it takes about two. months from;the time of application to the com- '

pletion of well, and this pemod becomes: longer fo aboiit three months il the drilling work ig

eonducted on secumty. 3 a rule; wells are: dug at mtervals of | more than I 000 ft xf thmr

' diamcter ig 4" and- mor'e than I 500 ft if the diameter is°6', " 0 U0 o

7.2.2 L.LD,

In prmc:ple I.,, I D carricy out dmllmg work outsxclc the area. l)cncflted b_y canals in
accordance with ihe plan m'ippcd ‘oiit by, the stale government. It 15 often the case,, thercfore,
that the woll site is selected near the:canal tail end, When the drilling work is completed

L D, carries out pumping anct watex‘ distribution by the. request of the neighbouring farmex*s.
N(,edlefs‘; io say.. tube wells dug by I.. I n. are the property of the state government, .and ‘
water is rhqtrlbuted -on chavges w}u_('h are. detm mmc(l by the kmd of cor opc'. and 1rmgation
. _froqucncy as shown in Table 4-186. . N :

Pumping and water distribution work is controlied by govcr‘nment opm ator‘x, and pl ep'iy«'.
ment system 1‘5 appilcd for. (‘ollecllon of waler: charges, - 1. 1. DD)'s wells Hava o drilling - '
diameter of 6" or l(xrgcr 8" or ,largor' for _wr-llq drilled in and after 1967} and their depth

ranges from 200 to 300 ft for the most part. Actual drilling work is conducted hy private
companies having public natire like Ingra undel a conlracl concluded with L, [ Standaid |
cosl required for tube well drilling and: pump mstallatmn is shown- in Rci‘m'enco Data 2T hc
mission learned thal the state government has thc mlentlon lo gwc high pmomty 10 mcre sed
installation of prwatn tube wells in future. ' . :

1.3 thlems of Groum!water Ulili?ﬁaiiori =

Tcchnical as well as ma!ntendncr* 'md oper"!tion ]’)l oblems mvolvod in groundwdtei
utilization are enumerated below,

(1) At present, systematic and cffocuvc pimp oper'ltlon is madc dn‘f]cult by tho lmstablc pwer‘
supply condition.: "Ffforts are therefore heing made for assuring stable and che'zp powcr supply
to meet the demand in agmcultural as woll ag non agl‘loultur‘al cn,ctor EH TR

In arcas whore cornmmcml power supply is: st'\bih/cd and available at 1ow cost various
motor -driven pumps are inslalled, Pumping. hour-s; varics partly hy Ahe size of I)Lnefltcd
arca, In casc of some of private tibe wellg found the daily pumpmg ‘hours . Fanges Trom: 3 to
4 hours on the average. 1l is-known thal the daxly pumping hourf-; or some of stato tuho wclls -
is aboul 3 fo @ hours (Sce Fig. 7-2), O :

In areas whcre commcrcml powcz suppty ts not «;tabin?ed dLCS:Cl cngme dmven pumps -
are employed and in many eascs, . they prove move _effieient t* x the motor-driven: pumps. oL

~About 20 per cent of altl tuhc well:panps Are equlpped Wlth a dws,el engine and the rcm‘lmmg H .1;' - o

80 per cent are drwcn by oommerctal pownn -




i (2) All pmvate tuhc wells 'mcl ‘some of s'tqle tuho wolls a: e Cq1|lpp(,d w:th a contrl!‘ngal pump.
-Slncc ccnta*ifugfll pump‘s bécome. moporatlve whon {he suctlon head oxcecds 7 107, 5 m, they
are often ingtalled at a _deptii of 2 to4:m beneath thc ground suvhoe g0 a8 to decreage the
- suetion head, Pumps are set in opcn wells only in exceptional cases. Ordimmly, ‘thcy ard .
p installed in an un(lerground pump house and éonredied to the .apen well with the suction pipo,
“The undel‘ground pimp licuse has concrete wallsg to prurenl grodiidwater. intrision,. Nccdlcss
to say, tho pump sile is cmlectcd after @ careful survey so that groundwqtcr may. not fntrade
. -¢ven when it has a high loével, - In I‘loodcd Avea,  maintenanice seryice.is made very. lroublo—_f v
- ‘sdme becauee the motor atd. parl of the pump must be r‘cmovod I‘rom thc pump housc in lhe o
‘ 'r"uny scasan when l‘lood watev inn'udes from above, ™ : . : Ll

: Centr‘lfugal pump‘s aro d:r-octly couplcd thh lhc tul)o well pxpo, and tlns make.s 1L nnpos— =
sible {o detect the groundwqtev level and its l‘lucuntnon. - . . T S

(3)- Mosl of Blatg tube wclls: are cqulpped wuh a hove’ holo pump and some with & centmfugral
"pump, aind electric’ powct‘ 1s used for iheir Opm‘almn Due. to power qhortagc zmd vesultant
gservice mtci‘ruptmn “these prmps are not used L.anmently for qupplymg water at the: mghl .
time; Anolhcr factor hampéring their timely operaiion is the fact {hat they are run by govern-
~ment operators and noét by far'mcr It is thercfore hopéd thal elforts will he direcled towards '
. agsuring stable power: gupply and l}nt the opcralor 5. w111 put lhemqelvca in thc p!aoe ol‘ f'wmers;. )
‘in perfor mmg their duhes. : - : )
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Chapter VIII Agrrcultural Water Use and Hydro geoioglcal
' Condmon in Sub centre Areas

8.1 Natural C‘nndlhon in Sh'lh’lh?l(l Dxalricl

: Ae qhown in Iug 4-3, thc gix 9ub cenu o8 are dmtrll)ute(l along the ‘%nc with Suara e
Sub~centre {No. | 1 located -in the area cloge o the skirts of hilly darea and. Kulharia “Sub-
cenlre {Né. 6) I‘ound near the Ganga Of these six subcentres, Sub- centre No.- 2 is not yci
cstablistied though U {5 planved lo be located in.Sagaram Sub-division, Katar Sub- centre
{No. 3), Garhani Sub-céntre (No, 4), Ekauna ‘Sub ccntre (No o) and Kulharia Sub-cenire.

(No: 6)arc all locatecl in Am*ah Sub division, . L

_ The alluvial fan in which these six sub- centres are di.s.tmbuted h’xs 'm elevm ion, of 50 io
150 m and a inild surface slope’ (1pprox1mately (Yol ?00) This mild qurface slope, -however,’
nay be con'aldered fairly steéep when compared with the Ganga s rivei’ slope which is -xhout S
1/13, 000 between Airrah and estuary. The arca oxtenclmg on the left bank side of the Sone’ L
il the' southern hilly area is geologlcally composed of and glone of the Cambrian and Ure-
cambrian pcrhods for the most part, so that wheén bor mg i condueted in the pledmont
district, the lop often reaches the bed-tock.. ‘In the area . streteliing on the l‘ight bank 81dc of
the river, on the other hand, gneiss and ‘granite of the, Pre cambn*an era pl'evnl

. In this southern area which is calied "Milly Area" o "Crony Ir ought F l‘t‘ected Area,'
: agmcultural developmenl is bemg puqhed forward at pregsent, An-cxtengive allivial fan
. alretehes on both sides of the Ganga. On the right bank §ide, the fan éxtends over & width of
aboul 120 km, whereas the distance from the left bank of the river to Silwalik Range is as
long as about 140 km. Hencc.., the fan constitutes a wide plain havmg a totai widih of about :
260 km, : : o

The area extending along the banks oE thé Ganga is the so- callt,d "T‘looded Area" which
is subjected to isundation and ‘submergence in each flood season.  Fig, -4-3 showing-the
houndary of Flooded Area was preapred just for convenience's sake because its clear delinea-
lion is not pogsible hy reason of the fact that river terraces can be har‘dly found thotigh the

surface of the alluvial fan is eroded 10 to 15 m by the existing river 3urche of the Ganga and- .

theit river bed (Topographic difference of 1 fo 2 m is observed anly locally and eonsidered
assignable to the flank erosion ensued from lhe flooding of the Ganga) :

Kuharla Sub-centre is sitvated in Flooded Avea. In this area, the surface of alluvial
fan is eroded about § m by all the small rivers, Therefore, water distribution from rivers
o paddy fields is difficult unless canals or a network of a barrage and canals are constructed.
For this reason acreage of natural rwcr water 1rrlg&tion area ls nol calcula ted (See Tables
7-1 and 7-2), .

Alluvial fan not includmg Flooded Arca is called "Canal Area.'' Canal Aréa is a flat plain
with a gradient of about 1/1, 700 and embraces no hilly areas, Arrah canal and its branch
canals and distributaries were consiructed in the mid-nineteenth century when India was
wnder the British rule, Il {5 because of the wido distribution of thes¢ ¢anals that the area is
called Canal Area, In 1085, improvemeni of Arrali canal was effected togethei with the
consiruction of its lhtake barrage, Sone barrage, with the necessary fund provided by IBRD,
At present, drilling of wells Is being promoted in Canal Aryea to meet the growing demand -
for water (Sec Table 7-3) in parallel with the construction of High Level Canal which'is.
intended chicfly for irrigation of the peidmont area in Bhabhua Sub-division, lfowever, =
development of new water sources for Ifigh Level Canal {throgh dam construgtion, ele.)is -
not yet undertaken. It leaves litle doubt that the water shortage in ihe paddy field ared
commandéd by Arrah canal will become acuter thain at present when [Ingh Level Canal’ is
completed, -Establishment of an overall and distrigl-wide water souree development is :
thercfore urgently called for, Locations of gub-centres are shown in Fig, 4-3 and the existing
state of water sources and outline ‘of the pr oposed water souree development areas are shown .
in Table 8-1, . : S
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8 2 'Siu'at'si (NO- 1)

ﬁufn'a Sub- contt e has‘ Been cngagcd, sfnee 19.)5 “fn the: éxténsion of intensive "a;g'riciul'tl‘it‘ e
Lovcr‘ing entire Surara. vxllagc “Phough the sub-cetitre ares: is close to the hilly area, itis
‘favoured with relatively rich groundwater sources because the Sone river flows nearby, ~In"-.

his area, oiie cach of private tube woll for firigaiion (herealter abbreviated to NPT, WL - © 0

© and state tabe well for frrigation (horeaftér abbreviated to 'S, T, W, L") are cmploycd fdv ol
praciical purpo.sc. Distmbutlon of tubc wells and thclr sme dre. shown in Flg 4 'md 'L‘ablc LR
8-1 x*espectively ‘ _ ) T ,:- - o _
L Surhce w'\tcv 1rhgatwn entqile difchultles in th{s arca becc\uso the elcvahon of the aroa",' L

s h1ghoi‘ thain l!lgh Level Canal which draws water from th(, Sonc‘ UPhough water is pumped -
up from as many as 28 tube wells at present -Some parts 1 tho dapea still suffer water shortage

. Al private tube wells have an umle rground. puinp house; and their depth ranges [rom 1716

20-m and diameter from 3-to 4" Watcr is pumped up by cenh*lfugaL pumps "[‘he pump

capacﬂy, ‘Though hol measured ﬁclually, is estimated at 0, 005 {0 0,:0l'm i't;ec. A stanchr(t

Clube wcll cotitibands ‘an arca of 10 to {2 acres. f‘or-Rabi crops, about 5 acrcs for summcr :
rops 'md about {0 acres for Kharif crops S ‘ ! :

" The onLy 8. T, W. L. found i the area has a depth of 16 5 m, dmmetcr of 12 'md 12. 5 HP
.bore hole pump is used !‘01 pumping ip 0; 056 'm3/sce. of wa(ea Drawdown is ahout 2.7 m and

gpecific yleld is 1, 800 m2/day {4,840 mslday £.20 7. 1,990 /day) ‘Past récords.

indicate that thc average 1rr1gauon aiea covered by this tubc well over the five year pemod
from 1961 to 1985 was 228 acves for Rabi crops 87 agres for summer crops and-212; '\crcs

- fov Kharif ergps. -Thie clmlling record of the same lube: well-shows that a clayey layer 1*eaohes
to a depth of 2 to’ 3 m-from the’ ground surface overlymg a qand layer of fine and medmm o
grain:size whlch extends to a depth'of 6 m.' The. sandy’ layor ig nderlain by a gravcl ].ayer R
extendmg down.to a depth of 18, 5.m below fhie grovad: s'-urface, (See Fig. ‘8-2) This! consplcuous
development of gravel layer is considered %signablo to the fact that the well site’ig in the -

* picdoment disthict upstreaim of the Sone,. .In no other sub-cenire greas can be observed so V-
romarkably developed gravel layers,  Aracunt of water pumped and waler quality were
measured-only at the said 5. T. W. I, (Se¢ Table 8-2). Thé water. temperature was’ 28 '?"C and '

conductimty 2. 95fufcm (equw'xlent to 0 0024 molfl when COnverted to KCI) :

ng -2 SUARA S‘UB CFNTRP‘

STMWE.

I\o] o . . - . .
q . I = T 54m . Legend (common {04l the shown ln the following pages)
”?-!_v_ MWL 81m . ;[m]]] : 'Chv"' B
¢ 4. 8401\13{(5 . o B

Sy 4800 T iR I IRt
’ . . IE:HD _Cl_ayonlain_ing gravels and s,_and‘ :

| ' Fine_sén.d '
. [J . Mediura sand--

© Coarse sand "

g

T - I . i
4

: Fine to medium gravel

+
L]

do e

No. of we!l‘ﬁl’_@ehgh@g!zied mb_ans, siate tube well:s own:num'lier_.' o

8.3 Katar (Nd 3)

Sincc 1971, -Katar Sub-cenire has been pushing forward exlensmn of mtenqive agt‘multur
in an area of 65 acies and it'is planned that this area will he oxpanded to 100 acres in’ the Tanl
near Future, - As shown in Fig, 8-3, village channels are distributed to the southern partof
the area, with fairty well developed village channels: conngcted with- them[ However the
area quffcrrs water shortage due fo the lmuied difscharge f:-om upstr-eam. ¥ S

 There is installed one P WL (No 43 wlnch has a dcpth ‘of 52 5 m and dlameter of BRI
0. 10 v and is c‘quippcd with a 5 HP centrnfugal P by ‘which 0. 0085 m?'/sec (880 m3lday) of .
water is. pumped q;y _'I‘ube well No, 2 loc-lted 1n the sout”\ outs:de the area 1s intended for B




public drinking water supply, - It has'a depth of 143 nand diameter_of 0,457 m, and Is equip
‘equipced with a 22,5 HP bore holé pump which is operated abowt 4 hours & day for pumping - -
up 0. 05 m3/s¢c of water, Natural water’ level and pumping water level of thig tube wellare ™ )
8,30 m and 7,9 m respectively, (All the othier wells aro shallow wells buving an average

- 'deptl"‘i‘qf:fl:tq_ﬁ, 3 m, . Of these shatlow wells, No, ‘5.and No, ‘6. arg for agricullural uge, but ' s
“seem to be put iin use only in an eniergency bLocause. they have neither power. equipment nor

LA pumip, G

- . Fig, 8-4 whows the boring log and data of clectric resistivity survey (conducled at two .
o _p_c;i'rits.)' of 8, T, W, 1. (No,- 2},. (Refer to Referénce Nala' 3 for ji - a curve) _—

_ o PoH B, D, 's boring log indicales that sand layers are inserled hetween depths of 36~ ° .
- 40'tn,. 54 - 66.m, 88 - 92 m and 107 - 127 m below the ground surface, forming good aquifers,
Of these sand layevs; the one strétehing hetween 107 and 126 m helow the ground surface '
ranges from medium fo coarsé in grain sizo and therefore constitules a particularly good =

Caguidfer, o o : oo S

- Layeis othér than these sand layers are composed of brown clay and are believed fo = . -

‘form pressured layers, Clay layers are known to occupy a greater ratio fu this area than in ..

- he proximity of Kulbarla Sub-centre,  According'to the pumping test conducted upon comple- -
" tion of the well, the amount of water pumped is 5,680 m3/day ata drawdown of 5, 5 mi; so'th .-

that the specific yield is as large as-1, 060 m2/day. P, W, . (No, 4) is suid to havea o

" depth of 5.5 m, It is posaible that water is pumped up from the gecond aquifer at this well, -

" but this is not ascertatned due to the lack of delailed informalion, ' . T
. The record of clectric resistivity survey. indicatds that the specific resistance ranges .

from 45 to-50°Q - m ahove the depth-of 70 -’80 m and from 10 to 10 ‘a - m below it, '

Some difference in water tempepature 1s observed belween deep wells and shallow wellg, -~
the former {30 1 deep) showing a temperature range of 27 - 29°C and the latter 32 - 25°C,-

Well Mo, 3, however, shows the same water temperature as déep wells though it depth is

*only 5,9, Tt is probable thai this well is.of O.B. 5, or O, B, type. As for eleciric .

eonduétivily, there can be observed litile difference between the two types of wells, Ahougli
deep wells show slightly lower values than shallow wells as shown in Table 8-2, ' e

. Since surface water availabilily is limited in the terminal parts far from the branch
~¢anal, il is advisable that-endeavours be madé for development of groundwater sources,

It is nol considered that any knotty problemes will arise from the new groundwater ulilization
becauge ihe area is not:developed in deep well construction,

The norghern half of the area is somewhat higher in elevation than the remaining parts 80
that its irrigation by fleld channels is made difficult. ' o ‘
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Nofcs fo ’I‘ahlc 8 2-'. S

I, No, Parenthesized numbers are, thc serial numher ot‘ wclls belongine to l’a T D -
: _(I.iff It*mg‘ltlon Dep’u‘tment) : - S . ST

2, Abbrevidtion of ownership class-:fw'\tlon

S)TVWLUL State Tibe Well for Irrlgation . -
CPUPWL, 0 Private Tubé Well foir [rrigation (mcl O B S ,and O i"-} )
PO, Wi U Private Open Well for Irrigation . . ‘ :
CSOTVW, D, T Sfate Tube Well for Drinkmg Watcr
S Pu O.W . Publie Operi Well =+
Pu O, W, 0. - Publi¢ Open. Woll l‘or Other Use(s

"f__3.‘ .'Dt‘zllmg diameter" Tube diametez g au c shown m mctel fot all wcllq excludmg P 0
“--'.WIaudPuOW ’ S :

CUE Deptis Th case of 1P w [ whose (l'rill_ing.:d’_é'pih'diffébs:'f'rom”tuhe"_irt.;;é'l"iibﬁ depth,
a .~:theformerlf'adopted ' R C B S

b, Abbi eviation of Lhe kind of pump

8 : - Bubmergible pump '
I S Centl*lfugal puinp . :
T i Turbine -punip (boro hole pump)

6, : Amounl ol water pumped' “‘Amount of water pumpod is ‘;hown only for those tube wetls -
Y. using poweér for pumpmg opcratlon. Parenthesrmd values 1ndm‘1ted ebtlmated amounl ;
of water, IR o : :

g R He:ght from the bcnch mark for water lovel measurement
NWL: Natuml water level (depth: below the- ground surface).
CPWL Pumpmg water level (depth helow lhe gr‘ound surl‘ace)

10,  Temperature: Par enthes:ved values indmate temperatures measut'ed while pumpmg
© operalion is suSpendod " ‘ . s

1'1._ Flectric conductivity: Parenthesized values' are the conducuwty measured wlule the
" pumping operation is quspendod {Not converted to values at 18°L‘) :

12. Fleclric meter: Readings of the mtcgratmg watimeter are shown with the date of
measurement indicated bétween parentheses, All dates Ql‘ measurement coincide
with those of water level measurement R ERSRR '

13,  Benefited area: TFigures involve substantially large errox- because they Were obtamed
-~ - through mterwews with the exception of Suwara No.‘ T ‘

8.4 Garhani No. 4

(larhani Sub-centre has been engaged in the extenslon of intensive agriculture since 1989
in'an area of 53 acres. ‘This area is planned to be expanded to 100 acres after 1972.. As seen
in Tig., 8-5, Abhar is established in the southern part.of the aroca, with the terminals of
distributaries found in the surrcunding area, However, since walep, supply ig not sufﬁcient
the area has.4 P. 1, W. 1. s, These wells were drilled in the 1967 drought year. in the: already
existing shallow wells, so thalthe upper part of each well ¢nnstilutes a: shallow well having
a diameter of 1. 9 - 3. 0'm and a deplhof 7.8 - 8,6 Boring wag conducted down oA, depth of -

30 - 50 m betow the bollom of the shaltlow well, but ihe tubes were sot only to a depih of. about o

5'm below the botiom, Ilence thcs,o wclts' pr esent’ a typical example of 0. B, Tubes with
strainer are not installed fo the drilled depth, The reasgon is thai the brass stmlner foi’ sand
layer is costly and that pumpmg up a’ 1ar'gc amotint of walér w11h the; expensive stramer s not.
required because the' well owner doces nol hold.a hrge cultlvated land, The 3' ¢ ube of. l;hese
wells is not directly cobuected with the .pump sueLion: pipé, bul has the’ structure shown in s
Fig, 8-8 (ALl P. ‘T, W.1, ¢ in other ares have their tubes connected directly with the pump .
suction plpe) At pumps are‘the 5 1P centrifugal pumpb m&.talled in an undergrmmd pnmp
houso am)roximmtely 2°m below the ground surface T B

‘When waLer is pumped up from suoh tuhe wells the Water Leve -declmcs ahout 3 5 in i
about an houpr (See Fig. 8-7) so that pumping opcratlon must be’ suspended “Incase of Well: .
No. .4, which is’a P '1‘ W, I (O B S ), pumpmg ig- cax r-md out nof. by a pump but hy bullook B




Well No. 5 1s'a 5. F. W, L located just outside the ‘area.” It-was drilied in 1987 in order

o to-meet tie shortage of drinking watey caused by the heavy drought n. 1966/ 1967 and was used
Cfor-two years for supplying drinking water under the control of P B, D, Al present, the:

“well ts owned by L, LD, bul seems to be hardiy utilized,. Il is estimated that about 0. 064 m3/

- ac of water can b pumped up from this well within 4 m of drawdown, It this well is put fn
full operaiion, therefdre;” 1t will be possible to supply irrigation waier to one-third of the ‘
Csub-eontrerarea, o L L 1 T

ST Agfor the geological conditlon al BT W, L (No, 3), itis kinown thal a coarse sand layer
“‘les betweoen the depths of 11~ 14.m and 40+ 48 m below ihe grovind surface.  According to

the.¢lectric delection conducted on one sample taken at thig spot, gpeeific resistance above

and bolow the dopth of 80 m is 10 - 18 - - m and 4 . mi-respectively, It canbe eslimaied

fror this fact that the lower part Is composed chicily of clayey soil, Al S.T.W. 1. {No, 5)

* which has & depth of 106.m, however, 5,340 m3/day of water can be pumped up with a

draw down of 3,46 m,- though' this is an estimated value not confirmed by aclual measuremont,
The specific yicld of this well therefore: tiirns oul ta be a fairty laige value of 1, 540 m2/day."

" From thig estimate, it can be reasoncd that the deeper pari showing a lower specific resistance
embodies artesian groundwater veing with a large flowing.capacity, . o

© Wig 85 T.OCATION MAP OF SURVEY SPOT
o (GARHANI SUB-CENTRIE)
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Groundwaler temperature is 26, 5.2 27,7 °C and electric conductivity 560 - 643 - Ufem.
It ¢an therel‘ol e be said thatl water is lak«,n from the same qqmrer at all Ehe welks : '

“The mission was in[‘ormed thai puniping opcratlon At 5.1 W, 1. (NO 5) causes mterference
with P, T, W. T, located at the periphery of the area, ThlS is corisidered ascribable lo the:
pwitiping: up of water from the 40 - 48 m-dcep aquifer, - ’I‘hough pumping test was: conductcd al .
this well in order 1o clear up the cause of. mter-ference, no accurate dah ‘were, olptamed due to.
power stoppage, ' - SRR s :

It was noted that water is pumped up from qmall rivers flowing in the adjacent area by
means of 10 P pwmps. - For fulure irrigation ifnprovement, -howeéver, the mission considcrs
it advisable {o draiv up a groundwater development plan rather than to-resort to river water L
irrigation isnce it calls for ncgotntmns and arrangcmenle with the it‘rlgatlon assocmhon,
confirmation of annual availabnhty of i‘lowmg watep, and carly construction of 1m-1gai10n
facilities, : ‘

8.5 Fkauna (No. 5)

stahllshment of this sub- ccntre was nccess:tqte(l becauae Lhe ne'n*by Kasap Sub centre
is.no longer able to continue its. acllvmcs, It is’ planned that the actwitles of thiq Sul)«eenlr
will be started in the 1972 Kh‘ll"lf qeason in an area of 100 aores : - _ ‘

The sub-cenlrg area ‘is neéar the canal tail. end hut sun‘ers water sh()rage Just 28’ in other
‘avcas, There are.only. fwo 12,1, W, [, s.which are-30 m in depth and 2. 56' In diameiér, In .
mapping out a pl'\n for future w'\ter resources dwelopment in the. area, it will be necessary
to. make a compara }wc ‘stidy.on’ the gr oundwaten Ailization ‘and surface water titization,
- Boving logs in the adjwcent farmland area are shown in Fig, 8-8.- Juclgmg from the qquil‘er
~ distribution and the lodation or the quh centre : 1t 19 cone:dercd possﬂ:le to obtain a. fairly
L large amount ol‘ groundwqter in the ar ea. Loy
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8.6 Kulharia (No. 6)

‘Thig sub-cenlre was cstablished in 19689, Iis 50 a'créa area is plahned to be expanded to
100 acres after the 1962 Kharif seadon. Since no canals are found in or around the sub-centiia,
the avea's water sources are vain waler, groundwater and flood water of the Ganga. - Quite ~
naturally,” however, groundwaler is the only water soyrce available in the aréa for culiivation
of Rabi crops and summer crops. There are instalied three PT. W, L's ranging from 5410
76 m in depth and 3 to 4" in diameter and equipped with a & [IP cenirifugal pump (See Figs, .
8-9 and 8-10), Amount of waler pumped is 0, 007 - 0, 015 lita'sec, and the daily pumyp 0|)era—
{ion hours is about 3 hours, Bencfited area per lube well is said to be 10 - 12 acres in case
of Rabi crops, 2 - 5 acres.in case of swnmer crops and 10 220 acres {n case of Khavif crops
{Benefiied acreage for cullivation of respective crops is approxhnately the same m other sub—
. cenh ¢ arecas), :

In caso the lubc well owner holdb a far'mland arca smalter than the command avrea, he
gupplies surplus water to the neighbouring farmers at a charge of 40 palsalKWII {50 paisa in
Kalar SBub-cenire arca),  This water charge i3 determined on the basis of the currént electric
rate of 20 paisa/KWH, To be more precisc,. it is set at twice the prevailing electrnc rate io :
cover the deprecialion expense of the well and: pirmp as wall ag miscellaneous cxpensec;

Thus, the charge is hased on the eleciric rate rather than the amoiint of water supplied, :
Accordingly, in case of Well No, 3 which conswimes 1 KWII of power to pump up 15 m3 of water, « -
surplus water is distribuied at a charge of 2.7 paisa/m3,  In case of Well No, 8, 1 KWH of
power is required lo pump 21 m3 of W'llu, so that lhe waler chargc 1s gel af . 9 paisalm3

S5.T. W, [ Ne, (L LD, No. 10) is loca{ed aboul ?00 I apait l‘: om the westem |}0L1(|aly
- of the area, 'lemmml canal routes connected: wzth this S T, WiL" ‘are, shown In’ Fig. .8-9,
This well has a depth of 6% m and a diameter of 6' ,_and is cquxpped ‘with-a 12,5 - 15 [P
submergible pump by which 0; 048 m3/sece of waler is pumped up, Standard 'unount of wator
obtained from this well ig reported-lo:-be 35,900 G; P, [1, (3, 800 m3/day) which can cover an
area of 100 acres for l{abl crops, 75 acres for sumimer crops and 125 acres for Khavif ¢rops,:
Dospilc of the prevailing water shortage in the area, -farmers' appllcatlon for water supply
from lhis well is rather limited for r'e-u:ons chCI‘lbOd in Paragraph 7.3, (“hapter VII, The
well is notl therefore utilized to. capacily al present, The water ch'lrge was r'aised to nhout
twice the rate. shown 1n Table 4-16 as Trom l"ehruary 1972, :

The arca is nod irrigated by caml waler because . 1{ is in Plooded Area and for lhis reason
Boil -8, ', W. 1. s and 12,1, W, I. & are disiributed in bubstantially hrge nambers, Tt is kuown R
that thcve are. at lcasl fou}S T W T s in lhe circular arca oxtcndmg w:lhm a r'\dme, of l 40(} m

- _74
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e om Well No (Sec T '1ble 3 2 'md I tg. 8- 10) ; S
: P hose S IR I $arg approﬂmately 76 83 Wiy dcpf.h and 6 in (hametcr,- an(l‘_aii‘e' :
equipped with a centrifugal,: bore liole or subemersible water pump all having 12, --15 HP-.
_j-power for pumping up 0, 02570, 0399 m3/soc of walei: Driawdown atall the well% is-as L
.mallas 2 - 3 m, 80 thal Sl)O(‘iflC ylc!d P achee a mlatwely large value o[‘ I 200 2 '300 m2! cE
'1(‘8)" ‘ S SN . : e
Both §; L W I $ and PP, WL (i\'o' 5). =;how a lié‘li“ly Consmnf Lémpm ature"mnge o’f
7. d =27, 7% and a 1ehtlvely low conductivity of 43,5 .~:54. 2 M. case of P OSW. gland.
P W 'T 8 exc-luctmg Well No, '3, on the other hand, iemperature is 1owor rangmg fr om )
20,6 1o ?fl 3°C aid aver‘age value: of eleciric conductwny is ahove 500. AL This conspncuous S
. 10mporaturc difference between deep-seated groundwater: and shallow groundwater is a” _
coOmmon phénomenon i all ‘sub-centre arcas with “few: exceptions.: ‘Groundwater tevel of PLO; 7
" W.s can be !0'1(‘1!1}' ohsgerved and ranges from. 4.5 to B, 7 below the ground surface {Well e
L No, 6 shows a siiialler value of 2.2 m),  In-case of P, T W, Ls, water level of .the upper open L
well poitfon can be observed with easc and shows a valie: of l 68 22,2, These P, T /W, Ls
are connected with the pumip suction pipe, . 8o that thelr open well por‘tkon is separated from:

- the deep-seated gr‘oundwater as cxemphfied by Wcll No. 7 whose open. well porhon gshows no
water level flugtuation at time of pumping pcration._ Pumpmg waleér 16vel of thig well could
not therefore be ‘dbserved, All P,T, W, T g have a’ § HP contrifugal pump installed ln an’ L
underground pump -house 2 to' 2,5 beldw’ the ground surface,  Observation of ‘natural water o
level of 5, T/W, [, 8 was posmhle only at: Well Nos. 1 and 2, and pumping water: level, could pe i
observed only at Well No: 12, The drilling record in(licatcs thal the naturdl growndwater °
- level. ranges’ Tirom 4 {o 5, G m bhelow tho gr olmd surface at thc énd of Apml and drawdown from, 0
2 io 3 m, so thal the pumping water lovel can be calculated to be 6 - 8 m.. . This is.why the - .
pump house of 9 'l‘ W.I, 8 'md T, '1‘ W I.s cqluppcd w1£h @ eentrii‘ugal pump 18 bullt under;,round

‘Boring ledgeis of Well Nos, 1 and 10 (S. T. W. 110 and 17) show the sea:-.onal ftuotuatmn

- of groundwaler level, though {118 not kown whéther the valies' pt*csented were obtainéd by

' 'mtual measurement, The ledgers indicate that the water level al these {wo wells'is 4.8 - -
5.4 ¢16 - 18") in winter, 6 m.{20') in sumimer and 3.4 =4, 5w (14 15‘) in mon‘soon season, -

Honoe the drawdown is the largost in aummer when it r‘egiaters a- value 1 5 - 1 6 m’ L‘n'ger R

“than in the monaoon season, R i - S . : S

Boring log and dat'l of clectmc dotcciion at lhc exlsting S WL s and P T W Ls avo
shown in Flg, 8-11, As seen in the !‘igure, Ahe gurface. layex‘ reachmg down: ioa clepth of: 10~
to 15 m consists of clay and sandy clay, which ia wnderlain by a sandy layer: eatendmg furihcr
downwards io a depth of about 80 m, ~-Down lo a depth of 50 ~ 60 m,  this san(ly layer is -
composed of fine sand,” with coarse sand grains pravalhng in its lower pari,  Clayer layez 5
confirmed by {he survey are limited to the 40 - 45 deep layer al Wetl No, 11 and the oné lylng:
velow the depth of 80 m at;Well No. 10, -l is. possible however: thal ‘other- qquicludes w;ll be
found by eleciric delcction, . Considerlng the' above+ menuoned differences in well depth,
groundwaler temperature and electrie conduclivity, it 1s 1ikely that the aquifm* 1n tlus 'xr-eq 15
divided info two al z depth ol‘ about’ 50 - 80 m hélow the ground surhcc, .

Data of electmo detection (conducted ‘at thr'eo pointa) lndicaie hat the specific rcsi«;hnoe'
is as low as 30 - m £n tlm 1o‘ver layor exueodlng 80 - 110 nm in depth helow the ground
_surface. ' . _ .

_ Sand layez'f; form good aquifcre. chcvet' “#ince sand particlefs Intrude into the tube
together with groundwater, ‘water.is usually- taken f rom layers ranging from modium to Sonsr
in grain size, - The slot number of stralner is detormined by thie grain size disivlbutionof

sand layer.: NI LD -adopts 40 per.cent of tha s[zo obtalned from: the #rain si%e accumulation . . .

curve in detcrmimng the slot number- {40~ B0 pay et ig appliod in: Japan) I"tgs 8-12shows. .

the grain size accumuhtion curvee oblained from the existiﬂg dala as woll as those premrecl .
by M.L D, :As scen in the figure,’ the curves of 8., Wi T, 10 (No, -10) waré propared from four
_samples, . of which ‘Sample 4 may bo considered gr-avol r&ther than sand, wharsng S'lmples 1,

3 and 4 corfcspond: ot 1o medlum hut to ;,ranulc 4, gravel.in gr-ain size, At BT, W, 1, (No. 13)— =

which was put to an analysis during the survey, {wo klnds of materials wero collected, i, e,, " -
coarse sand (Sample A) and granule {Sample B): . The mission noted that the terms used fi the . ..
~ above analytical vesults of M, I, .. and the horing log are not-unified. It is hoped- that effortS e
will be dirécied-towards standardizing the terms, 1t is aldo to be polnied out that e grain
- size analysis is conducted within a vez*y Wmlited gcope,.”. Permeahihty coefficlont at a wator.
_ temperatm ¢ of 27 °C-as calculatecl hy the applicat[on of Ifazen formula’ using the. uniformxty
cnel‘flcient and effeclive gra 1n si'/e obtqinthe t‘rom the gr'lin qme accumulatxon curve‘s is:

R
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X 1072 406 x 10 ) -1 cmisec in Sample A and 2x: 10- 1N5 x.10 0 cm/sce in Samplc B, This '
Suggcsts ihal hoth s'n'nples have 3 .suhs:t-mtnlly iugh [)Qt‘t‘n()'lbl[lf,v. ' .
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’l‘he only 8. 1. W. 1, whose pumping waler lwvel can be measured iz Well No. 12 (9,
F'lg, 8-13 shows ihe data of pumping test conducted at this well,- Due.to service mterruptlon,
Thowever, waler éould be puniped only for two houbrs, and furthcr -gince there counld be found
no observation wells, recovery formula was apphed for tentative claculation of the permeability
cocfficient which turned out to be 3 % 10-1 em/sec, This is smaller than the value obtained
from the grain size accumulation curve, but indicates that the. tube well site is permeahle aln
the game, :

Iiy(h*aulnc data so far rmade puhhc are showa in Rc[‘erenm. Data 4 (Refer also to :
[31b1:ography 3). Since all those data are based on the observation conducted aLong ihe Ganga
more than 90 km far from this area, they were not used in the analysis, In Shahabad district,
hydrulic coefficients have heen obtained from pumping tesis only on very few. occasions.
BEfforts should therefore he made for collectmg a good deal of accurate hydrauhc daia in the '
commg years, 2 L LT
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Chapter IX Preliminary De3|gn of Tube Well

P o he prelumnat*y clesign W‘ll‘o pvcp'u Lci Only foril(ulhnrm Gdt‘h'\nl.dnd I(alar Sul) ccnlx o8, :
lhc migsion, wishes:fo note herc (hat due tothe shorl surve_y pcmod ll:e G,IbJCCt area h‘ul {o
:be limited (o lhese three s.ub cehlrd areas where the farmers évinced: slrong cnthumqm for

L “'éundet standmg, abosor l)mg and 1pplymg advnnccd lcclmiques for practical purposes

e As mentlono(l already, pumpmg wacr level could not.be ohservul al most of the cmaimg
l-“lube welle tn1he ihree sub-cenlres and surrounding arcfua, mor, was It poasible to fird aiy’ .
-;ohsor'vation wells ~This made 1mposq1hlo for the: mission lo (‘onduct a compleie: immpmg tesl
&t any well or {p obtam hydrauhc coelficienis Such as pravping water level and percorlation' -

~.coefl‘101ent as well as stor-age coeflicimit which aie !ndlbpen‘;’ll)lc for. workmg onl a walér’
-~ rgource dovo[opment plan:on the basis of lh(:omhcal Speculgllmn For this réason, thc !
prchmmmy clomgn presontcd in this chapter' involves érrord which should be corrccted l‘rom o
' :‘tlme to_time 1n futl.u when new dala ar-e obtained by dr 1l1mg wm‘k - :

I‘hc pn'elimina:y doqlgn was. prepm-ml by ml‘em-mg to the pumping. condition at ihc exlcsl
ihg wells which-is shown in Table:9-1.7 Asg is clear from this table, small type P, T. W, L's : -
: ¢:havn a dcpth of 30 =80 miand a diameter of 3 - 4' and are equlpped with a 8 HI? ceplrifugal ; pum-:ll

pump by which 0, 009 -_O _0.12 m3/sec of walér is pumped ap; “The tube wells i, Garhani area; "

: _';llo\vever are smatler in both deplh -md fluwmg cap’a(‘:ly so that they are nol cwpahlc of
-'continuous pumping operatlon . : . -

: O the othier h-md 5.7, W [ s range From 76 to 143 m it depih and 6o 8" i dmmotcr

_ ‘and are equlpped with a 12,5 - 15 1P boi'e hole pump by which 0,037 - 0. 064 m3/sec ol walor

S I pumped up. . Some of these wells are provaded with a submersible pumps, though lnmted
JAn nurlrgl)f;r (’I‘he upper part of’; S 'I‘ W, I s is of lhe housmg slructure whlch has a dlamcter or

9 2 Slud_y or Vamous ¥ actors of '[‘ube Well Dcsngn

8. 2 I Depth of lube Well

b cr(ler to determine the depth of pmposed tube wells, bormg logs of cxisting tubc wells
were collected and eleclmc delection was cafried out,

. Ty l(ullmma area, Well No i has the largcst (lpplh of 83 m as’ f;hown in Fig, 8-1 1 ]n lh(.
; vicmlty of thig well) lhe uppcr clfayey laym‘ stretehing hetween deplhf; of I5 and 25 m !)clow _
the gr-ouncl surl‘ace ovellxes the s,andy laycr compoqed of fine sand in the upper. pall In many

o cases; br'aSb 5tramcrs W1th a hori?ontal f;lot are mstcllled in lhe medmm to ‘coarse ‘sand laym S

' ,Stramers with a vertical slot cut.in’ the stee’ tube aie also used, Record of cle_ctmc deleclion
. indicates. that laycrs lymg below a dcpth of 100 m show low resistance values. Thercfore, . lhe
de‘ﬂgn clepth 1s set at 100 m in order to, mlmmiac mterference from ihe existing wells

In Garnam area and Kalar area low rosmldnce vqlues are obser ved in layeirs below a
(lepth of 60 m and 75 M tcspechvcly, Accovdmg to the boring logs shown in Tables 8-4 and
8.6, however, predominont aquifers-can be obberved in such low resistance layers,
;-Accomimgly,. the design depth-is set ai 100 my; “but this vaiud is.not lo be adopled uniformly
s  m the actual dr illing wotlk, . Rathgp, ¢ hallowcr “and decper wolis inving an-average deplh of
. day, 80 moand 120w respeclively, ghould be arranged altm*mlely Purther, strainers of -

i {fad}olnmg wells should not be EnSfﬂUG’d ata sanie. depth i

.:9 2. 2 'I‘ube Well Slruclure Pump and Power 1 qmpmenl '

o I-:g 9 1 shows He repz*efsentatwc tube wcll stt'uotures and their operation condllmn
: charactemstncs caant'uctmn c¢ost in India ctc ~In case of 'l‘ypes 1to3 which will employ a

- ‘centt'ifuga} pump it-is absolutely necessmy that lhe suetion Higad is smallet than 7 - 8 m,.
I so'that the pimp® ‘mist be installed undez-ground or i the well, Fypes 1, and 2 dilfer from =

" each other in that the latter is beli-driven by power eqmpment set up on the ground surhce an

”"‘*and its tube wh:ch ‘eXiends’ beneath the pump house,: is two staged In casec of Type 2, the

:_:_ centmfugal pamp zan be v epkaced by & bore hdle pump ir the apnual quctuaimn of pumping
“water lovel and gr‘oundwater levetl is unknown or the gr oundwater ig lable to drop due to.

(R mterel’erencc Convet*smn lo Type 2 t‘: therefore con-s;dcred iecommendnhle for sub r(‘ntrc‘s




able 951 PUM PING CONDITION OF GROUNDWATPR
0 I PREF JMINARY DI'SIC'N AREA -

B A IS S ',j_Am'ount'o'l'_ Averagc OF SERER N FENCORRIP RS
“Contre © -}, Depth . .| Didmeter | water _._""mmmt °ff EHP of Pamp. iDrmdowh_.-
o bs T po e | pumped S water | ot
) 0 o pumped S |
| B () po (m3fsec) (m3!scc) I (m)
P.T W YU 7 EN [ S LN 1) 0067 R 0012 I T Unknown
No; 5, No, 7 R gl rooons2 35 B s
and.No, 8 T, B R RN ; S R
Isowsw - e 83 b s e lesoest | o037 cla2isio1s | 2,940
Nol, Nooo, | b el 00d88f o [T Only No 12|
No, 10, No. 11 TR T I TR &
‘and No, 12
C'u'ham SR S R FREE EEUEIE T ' ' -
P W p 30 3200 3 .l oosr @ C‘qlculation [ S S Unknown
"Neo. 1, No,2 | (deilling) ] - R SER 011_2 is impossible . (2 5 +)
‘and No, 8- 1 012 .14 - DR . due toconti=} L
e ) o lnueug flowmg‘ _ s
SoT.w | 108 1z fo.ogd - 0, 064 | . 15 3,54
{No. 6) SRR - (estimated) | S SR
prTw .| 525 4 10,0085 0,009 . 5. 1" Unknowa: |
S.T.W. . T 143 18 [0.055 0,044 22,5 1.6 %
(No.2) : {estimated) | 1
: : h 0, 044
(when newly
'drilled)r

where 1 ype 1 c;trunhn*c alone is adopied, It may ag well be added that the power equlpment
instolled on the growid can be used for farming work such as threqhmg Type 3is eluted only o
when the groundwater level is high, and can be hardly found because ol‘the dlfﬁ,culty in select-
ing its site, Types 4, -5 and 8 are provided with a bore hole_pump and ean.be gr*ouped into

two kinds, namely, the housing strocture type {Types 4 and 6) and the other type (Type .))

The former lwo types allow for the installation of a large ca;ncity pump ‘and theirefore- promise
to pump up a large amount of water, and in addition, their powep eqmpmenl can be insldlled”

at an elevated place to avoid flood damage Bore hole pumps are lower in cfhciency 1han T
centrifugal pumips. . _ ‘ : _

India cmbar ked in the production of submers;blc pun1p=; in I‘PCQI]‘L years but. they cannot
be utilized to capacity at present since their operation at the desired time ig not guaranteed :
due to unstable power supply. In.addition, - these cogily home-made pumps are liable to run;
into faulty. operation due to feeguentl voltage drop and sand intrusion from- the sandy aquifor..
When power supply condifion becomes stable, however,  drilling work will be much facilitated _
by the use of 1mproved of submersible pumps (Use of Japanefse made pumps is commendable. e
by reason of their slable quality) _ - ; A o

.




" Fig. 9-1 COMPARISON OF TUBE WELL TYPRS
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!tem Typ{:

V‘I)nllmg dlameter o .
'"VWell dlamcter o _
: Constructmn cost of e[.mdard wcll

’ -Kmd !l[‘ and dlameter ofsuctlor. S

pipe of pump

- Cost Qf pump ¥ -

Cost of diesel engine

- Cosl of generator -

- 8um of costs of we]l pump and

power eqmpment (2+4+5 or. 6)

- Standard amount of water pumpcd

lrngallon acreage (in case of IO

‘howrs a ¢ tay}

Conslruction cast of wa(cr source pcr -

10 acres

el cost for 10 hours of pumping

. Fucl cost per 10 acres pcr 10 hours _

a'day of pumpmg

Irrigation acreage (m case of 6
hours a day}

Construction c_os! of water source

per 10 acres
Fuel cost for 6 hours of pumpmg

Fuel cosl per 10 acres perof 6
hours a day of pumpmg

31‘:‘ 'l Ylw 4

U Type 6

E _Rcmanks '

8”

" 2" at ihe uppcr pﬂrt) o

- 12” L
(12" ‘at Ilie upper part)

o

|g" i

- 'opemtcd by conmmc;al
: powcr

_ | 0" at the upper pait‘ 1
. -6 al the lower part - [

Rs n 000

I ".'R"s.'m 000 R |

10" at thc uppey part -
6" at lhe Iower pa;[

R TR

I'Z"""I‘i" al tllé‘lipper pait
L 3" af lhc lowcr part '

4” .

_Rs. 15500

woo

'Rs. 2.4,000'

© Rs.N1000

1 5 HP-centnfugal pump.

10 llP—ccntnfugal pump,;-

4”‘

10'__171 Pieontriugal pumb;'
|-+ (bore holé pump) =

'7 S HP tllrbmc pump, :
e (borc holc pump)

lS IIP lnrbme punip, '_
(bore ho]c pump)

"5 MP-centiifugal pump

CRe1S25T

T Rsig,5400

"_.fﬁs.éﬁéol

CRs. 4200 - |

(Rg3900)

:1k;s@¢p1114 =

(Rs.6,500)

‘:qastdol

.(5' HP-écntrifugal pump) .

Rs. 385

(R, 14,400)

- Rs 1200
(5 HP-inpidr)

_: R _‘22 100

Rsi22,100

“Rs. 28,750 .

S Re 15585

 oRedsds

Rs 23 940

. Rs. 30,330

" Rs. 44,540

Rs. 12,585

0,01 S:mafsec "'_

0.028 m? fsee :

00w m%c@;; s

00136 m fsee

: 0_'.04.].’3 inja.'se&: .

. _. 0_0]44'1.“3';300

lj.jﬂl'acr'e'sf. ‘

250 a¢res

Rs. 1630

S Rsi01700 0 o]

'-29 s‘héiés' _.7 N

12,1 neres

37.2 aa‘:rcs-__

1'3 acres

Rs 1I200

Rs.2800

Rs. 12,000

" Rs. 9,680.

mier

cReR2T

" Rs 243 -

'_Rs.S.Q' '

Rs. 6.04

Rs 648

Rs. 10.08

Rs. 653

Rs. 4.54

e lS Oacres

; ‘15 5 'acfés 2

U 43 acres

¥2.3 acres

7.7 acres

2.0 acres

Rs.19,480 .

S Rs'.j I6,95,0.',-- -

_ Rs |8 650

" Rs. 41,600

- Rs:20,000

Rs. 16,340

. RsS?

Rs97

ks-?-ﬂ R

Rs; 14:6

Rs. 3.5

Rs 608

- "._'."‘Rs:i'fi-?sf,‘, ‘

o Rs;_b.S}_:[

“Rs.4.54

T Reimarks: - 1

s J‘arenlhesned unmhers arc lhe esllmalcd cosl based on thc costs in Japan LA :
3.7 1tis sald that 25 per (*ent of cost wull be subs:chzed m ca.»c ofdu,sel engme l]owevcr lhls subsndy was dlsrcgarded in caiculshng lhc eos(s shown

“ m!hlslabc :

Bracketed hgures mdlcale the pump cost obtamed by nmlhplymg lhe cosl of pump and pnwu equpmcnl by 1[3 o
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g 5.3 Daily Pump Operation Hours [~ .~

. At present, water-1s pumped vp by motor for 2 to 3 hours from P, T, W, 1.8, “Atorc of
8, T W L attended'by a full-time operator, the pump operation hours is 3 16'8 hours. o day
+ {See Fig: -7-2), " This short purip operation hours ig assignable (o the unstable power: supply
- and the small size of irrigation drea-which does not.call for any long operation hours,

07 Efficlency of pump engines generally rises with.the increase of daily opevation hours, -

S Juding Trom the pregent pumping conditfon and working hours, however, it dogs not seem. .
justifiable’ to éffect any drastic Increase of daily ‘operation hours under the present improve~ -
St ment plan, Tt may as well be proposcd, however, to double or treble the current ‘Gperation

. ~-hours 1o 6 to 10 hours a day. As for new wells which will be opefated jointly by a number of -
- farriers, ' b reasonable’and practicable to et tho daily operation hours at.
6 hours.: SR e T e e T KIS

it is.considered bot

L When farmers gain skill in'the pump operation and become cager to cut down the operd- -
""" tion and mainfenance cost as well as depreciation expenses, thén it will be possible 1o operate
7. thé pumps for longer hours (say; 110 hours & day) and ‘supply surpiug water for irrigation of

9,24 Design Head -

Lo ] ‘ _ _ég'.s;:_u_i;éd}l)y; t‘ﬁé-';ini.s_s_iqif:jw.ga'.é"‘,cl.'os'e:_ the towest waler tevel b_é_céu"se,
the survey was-conducted in the drought season (April), Natural water level varies by the
im value is about 6. m (See Tablé 8-2).

-4 Nataral water level i

“well stideture (depth) and location and its minim

' Exlsting geologlcal logs indicate thal the lowest value of 20' (6, fm) Is recorded in summer
“and the highest of 11 = [6* (3.4 -4, 8 m) in monsoon sedson (See Table:9-3)." Head of

.. centrifugal.a

f {ﬁe_flég';!%St'.‘n.a:{ﬁif;i'l".;-ga_itéi‘;lie‘\;'etl s iB‘-i-m;:éﬁd th‘i's.: level decines. further by p:urri.bikng-_opéx;a—

nd bore hole pumps was obtained on the bt sis of these values, -

" Centrighal Pump:’ "

2 'f _tiqii,;;f":_thgi;f,itf-is'_"r_ié’cég:s’éx‘y:.td built an undérground. pump house, If-the pump house is built at - -
7 d:depth of 4 m with some margin proyided for gafety's sake,. groundwater level will.rise above
rthe bed helght of pump house in thé monsoon season, The pump house should:therefore: be
“protected with watertight conterete walls, If, again, the highest suction head is 7 m, static

“discharge 3 m ahove the ground syrface and friction loss head 1 m, the total head turns out -

79,2,4:2  Bore Hole Pump.:

71 A showi ih Tables 8+2 and 951,,3, 000 -4 55¢
4 bore holg pimp from ‘tube wells -having a dlameter of 6 28w

-4, 500'm3/see of water can he pumped up with
B ) within 22 3 m-of drawdown,
“ " Thepéfors, -If the lowest water level is assumed at'6°'m and drawdown at’4 m with some margin,
" "the purnplig waler level conies out to be-10-m. If the friction loss 1s getat 1 m and statié’ -
" giseharge head above the. ground ‘surface at 4 m for futurc piping planning since bore hole. .- -
' ¢ fo provide a large amount of water and cover & wide irrigation area, -then
redchas 15 m, . “hole pumps have given place to-submersible. R




I'ig, 9 2 HI‘AD D]"SIGN 5::;7,;‘,,_;‘_

In case o! hore hoie pump T L "i ln caseol’centritugal pump
L
N/ /o .
ﬂjré'*-f
' - Approx. 6.0 it swmmery
. : . o G Al " ::A::' ST
2 i e \_.:_E:---. v : .;‘.-‘, T 1/0.‘.‘0":”_' IR i
. -1 l—"“”“’*“ Approx 110m RPN ' TR
I;oss‘lm Losslm'f
P talhcad lbm I e Tolalhead 15m

9, 2 5 Deszgn Amount of Water Pumped o

!Ior‘se powcr of the pump to'be mstalled and the amount of water that ofm be pumped up
can be caleulated when the drilling diamoter and tofal head are dctermined AB - 10 HPog
-cenlx‘xfug'al pump can he installed for Types 1 ami 2 and:a 7:5 - 15 [P turhme pump I‘or Types
4, 5 and 6, Standar‘d amount of water pumped is 0,015 m3!sec it ¢ase of Type 1 an(l :
0. 0417 m3fsec in case of Type 8, These’ figures were- obtﬂmed by’ the tests conducted 'I' .
chicfiy with Indian- made pumps, - Type 3 i excluded i‘rom 'I‘able 8- 2 because nts apphcqhon is
not considered commendable, . ! S L o

Design. amownt of watei that can be pumped up by the above mentloned pumps is ncar‘ky
equivalent to or slightly larger. than that oblaingble at the emstmg wells (Sos Tahle% 8-2 and S
9-1), However, since the depth of the proposcd wells and the dlameter of aomé of them are
largcr_ than those of the exts_t_mg_wcl_l -1t can be, expccted that the amount of water‘—will surpass B
the standard 'Val'ue g'i'ven above. S N

9.2.6 Unit Duly of Water

Unit duly of water for crop cultiva’uon vanes by qcason and growmg stage The valuec;
calculated by Dr, 11, Pandy are shown in Table 4-11, Peak duty of water, which rangcé from .
10 to 15 imm/day, ‘ocears hi'the pncldllng period for Kharlf and summgr crops,.: Kharif season s
is blegsed with much rainfall; but summer s not and. demands that 10 mm!day of water be:
%upplemented Accordingly, water source, development is- studied &n.the:basis “of the anit duty i
of .10-mm which is equivalent to 404 m3}’dayllﬂ acres or () 0187 m3lsec by 6 hours of pump~ PR
ing operaticm 3 day SR : Ent . . SRR e

9,2, '? 'l‘ube Well Irmgahon Acreage -

"Tube well irngation aci'eage ¢arn- be obtained by dividmg lhe design amount of. water _ D
pumped by the pnii duly of water (See. Item 9, 13 Table’ 9-2), If water is pumped up. for 6 hours 1
a day,. 3, minimum of 8 acres (Type 1) a,nd a maximum of 22; 3 acres (Type 6) can be covered kN

' Type 1is r-ecommended 1o ba exeluded from the water source development plan because
_pumpmg operatnon is liable to become impossible in this type due to tha mcrease oi‘ suction
head. i RER ‘ : : : R, 3

Judgmg from the tube well irrigation acreage and the present o 1 xonal hold:ng of-
farmers, . newly established wells will. Have to be; used Jointly by & Ninka) 0[‘ farmers, and
this will call for the creation of irngation assocxations. Since no such déoperation organi~ :
.zations have been in existcnce in rural areas ol‘ India, 1t iq expected that various problems




U]l bc oncounstoi ed i’ thc course of their establiehment and m'm'mgement It is to he noted;
" “however, thal reailng of such coopemtivo orgamzahons is one of the prime ‘objectives of

,extension activitios, - It is also to be laken inlo considet “lion that each irr igmon afssor‘iflticm

* ghould he'so orgmuzcd as will be composed éf a Hmiled rumber of farmm 5 and cover & &mall
area;. Thig is. Qne of thc pz*achcal nced% to be fulhned l‘m smooth operahon of I: rigatlon N
assocmhon‘ i T : L ‘ o

- 9. be Dlstribution of Wens |

_ lt s qdvisablc that tm)e wells I)e g0 chstl Hmte(l s will not cause mutual interi‘orcnee or
decline of-waicr level.. For Lhis purpose, well dlstml)ulmn plan should be ‘worked out 'li'tei :
-delinieation the influenccd ‘sircle by 'wtml suitvey or.caleulation baged on hydrauhc cool‘fncwnis o
- While siich siirvey ot calculation was not made durmg the. present qmlt'vcy, wcll intor\r'\l is- N
cstablished as follows under the bylaw of L, LD, and M T. D,
1) “Tube wells ‘with Léss. than: 4" diameter should be eetabhahed at mtmvals of. i, 000' or
© L mére:(300 m ot more);
-2y “Tube well with more’ than 6 diametér sho’_uld bc éstalalishnd-at into'rv:ils' o_l‘ i, 500' or
- '-‘more (450mor- mor‘e) ' : . L Do

: 'l ]nq hyl'tw, however, prowdeq only for tho prmcnpl{. and it is Imown that lhme are many R
exceptions to this general rale.” In '1df}1t10r1, thé hylaw ig not qpphed to the case where a well -

is drilled by an individual. with his own fund, The" mnssmn was not thereforc able to aqcer ain e

on whal bagiy tho bylaw was enforced,

o Dlgtmbut ion o[' tube wells c;hould be planned not ;|ust by thc intm \ml but account must I)e
taken of the depth and’ amount of wated. pumped as well and in cerlam cases, minor intorfcr-
‘ence should be- allowed Af- unavoulable.. S : ‘ . L RN

ALl sub- centze arcas must resort af least for the pi eaent to groundwalez for supply ol‘

wngauon water (See Table 8-1),- In- each sub- centre area, therel‘ore, benefit of drilling™. -
‘many small size wells (about 4' diameter) shotld be compared with that derivable from drilling
a few large size wells (abOut 6' diametez) “Table 9-4 shows the frrigation acreage,  number:
‘of tube well rcqmred cote, as calculated on the basis of 10 hours and & hours of daily pumping
operation with Types 2 and. B taken as respresenting small and largo size well respeclively,
{Refer also. to Pﬂ‘agraph 9.2, 1, 1) ‘Ag . seen:in this table,- ‘Plan A demands-that the largest
" number of wells, i.e,, 20, be dnllcd al intervals of 276 m, whereas Plan B3 calls for drilling

of the le'vst number, i, e., 9 wells, at. intervals of 436 m. Under other plans, well interval
averages ahout 350 m whlch 15 much qmallcr‘ than is set by the: ahove meéntioned bylaw

_ If aceriai in fixed. amount of water is to be pumpcd up within a limited area and no limit
is set on the construction cost, then it would be most commendable to. pump up water from

©-many small wells because any trouble in groundwater source such as abnormal.drawdown and

‘ground setilement will ‘affect hot a ‘part-but the whole of the area,- Henee, water-source
(lcvclopment ‘and well dislribution should be’ planncd in 'm mtegrated manner after anminatlon
of various E‘actovs incluclmg the con«;tr‘uctmn cost :

_ Inlroduced bélow is the. comment on the wcll interval contamed in Reference Data 4, though
lhns commont is not based on the stud_y of hydro geologu:al data, . S

The (:ommeni states that high yield tube wells should be mslallccl al intervals of 0.9 m and
small fube wells with a diameter-of 4% - 8" at intervals of 0, 2 km, and burther states that in
the- southern part of Shahabad district 1 2 km interval i required between state tube wells
L 'md 0,4 km between smaller- tube welke. In the arda extending along the Ganga and the. Sone;

- the comment slates, wells can be’ installed-at {ptervals of less than 0,4 km, This means that

o 'smaller tube well‘s in the prellminary dos;g,n area can be arrang,ed at mtervqls of 0.2 km or

'even smallol v ‘ ; S . o
. o goes w;thout saymg, however, thal the woll intervql 'should be cteterminod on. tho bagis
'.;_-of rehable datq. N R S
: -'9 2. 9 I'c:onomic Compamson ot‘ Water‘ Souroe l*amhtleb

!“stimaled umt consl: uctmn ccst of water source facilities pcr 10 acres of irrigation avea

" ig shown in ‘t'able 9-2 (Items 10 and 14}, I'his was obtained by dividing the total cost of tube

wclls, pump‘?. aitd diesel engines (ltem 6, Table 9-2) by the wmgation area (Items 9. and 13,

e Table 9-2), - 'l‘he caleulation indicates that Type 215 the _cheapest-and Type 5incurs the largest :

: 'c_ds(.{ 'l_"yp_e 5 s planned for pumpmg up watcx hy a tul‘bm(, pump, but since the well dmmeter :




(l o 9uction pipe diametcr) is '-small, amount Of water pumpcd will bo too t;mall relative ol
- the high cof;i of tube woll anel cngtne Fcoﬂomzeal]y, therofore, Type 2 19 most prefol'able

Costof fuol ((liesel 011) 1<, almocst the gare. with the exception of Type (Sce Item 16 I‘ IR
- Table 9:2). If daily pumping hours is rmaintained constant,’ theret‘ore, 'l‘ype 2 cin be : :
. ‘conqidered most advantagcous ‘and 'I ypes 4 and: G may be propo‘;ed as alternativcs

Diesol 011 costs about 1. 3 t:mcq the curt‘ent electx*ic rate but offors the great meml of o

3m1kmg it posblble for favmors to pump up walér at anly deswod time. . Further, notonly the o

fuel cost bul also the con@trno{lon cosl C'm be 10[)‘11(1 without d1l‘f1c:uity in case chesol o1l is
; uscd : - oo L _ _ :

B Y:clclf, of lugh yleldmg vametxes ol‘ paddy, whc‘xt and other crop-s culuvated with sufficient
C o gupply of irr 1gatioh w'ltcx' and application of fcrmmer sare desoribcd m Blbxlography "

9 2 10 ther l)Lstmbution Method

I*.xlesmon oi‘ intensive qgmcultuxe should ossentmlly mclude I‘arm consohdatxon wor'k i'or o
ll'lfl qslruotural xmprovement lowever, the cur rént extenstion programme is planned to be
complcted by the enid of March’ 1973, Turther, farmeis do not cmploy agricultuml cqulpment
~worthy. of the haine: by reason of abundant labour force’and tend o shy away [rom the. convel'smn
~and- exchange ‘of land involved in. the Tarmland consotidation woik. - As pointed. oul by the -1

,experts stationad at :Arrah Centire, what must La done at’ present for assuring splll =gt effect
frarm eontinged; extensmn agthties is toithake farmers: iry andinderstand for themselws the
'posqibilzty of year Lound cultwatlon {three crops a year) in thoir respechve helds

l' 51 thiq xeason 1t is” planned that w’ater will be supphod by lhe cxwtmg field channels
and lemporary earth canals or for plot-to- -plot 1rngatxon dumng the eurrent extension pemod
K ending in March. 1975 wnthout cffectmg any canal CO(‘!SOhd’\thl‘l, though watcr' sourceq l‘or cmch )
) waler supply w111 of com se: bc secur ed " : - - - :

At the slagc of pl ehminary dealgn or constructnon woirk howcver imtmduction of IR
;)1peline ir‘r:gahon will have to. be studied as far ag pr-mticable asa water distribullon method '
" not entailing conversion and exchange of land, ~Since all- sub-centres have approx:mately ‘the’

" same gradient, greater part of sub-cenlre areas will becomie wrigable by nataral land gétile-
mient,. but it is considered th'lt watet‘ d[stm,huhon by plpehnes or'other means w1ll bc requlred
in cet*tam 11m1ted parts : : . :

9, 2 11 I‘qctors of Wdtex Som ce Developmonl Plan

“In the foregomg pa.ges. ccmparatwe study was made on a number of water source develop-'
ment plans and relevani basgic data (See Table 9-2), ‘ S R :

T'he. misslon holdq the view that the final plan ahould be such th'nt al’l‘ords ample allowance
for ensuring smoo!h pumping operation and has economic advantage as well. . If. comparatwe
study is made from this ‘viewpoint on the. plans shown in Table 9-4, preference can be given to
Plan A' (8 hours pumping a day by Type2) and Plan B (10 hours pumnping a day hy Type 6) over
other plang as already stated in Paragraph 9. 2.8, ‘l‘able 9 shows the rcsult‘; of fur*thet'
comparative stidy of these two selected plans, . S : : :

Ipom. the companson made in ‘Pable 9-5, prefen ence. can b given ) Plan A' over Plan
B except in the construclion cost and tube well intervals.: Though economic advantange {eost)...
can never be 16ft out of consideration because the prespnt project aims’ pmmarily at agx*i(:ullural
extension activities,  it.does not have to be’ consldered a binding factor as inor dmar'y private - .
undertakings;  As lor the qforementmned bylaw of well interval, thé¢ mission considers that: =

it is not based on a-prudent’ study and should Hierefore’ be revised inthe conrse of the calcula- RO

tion of groundwater balance, In this preliminarvy. design therei‘ore Plan &' is recommended
as being mosl desirable and Plan B as {he second best) l*actors oE Plan A' 'ue summavmed
below. ‘These factors apply to all prellminary de31gn areaq :




s-j-"rable 9- 4 Wi, lNTPRVAI, AND

,S'I‘IMA'I‘PD

(,OCS‘F BY. WATI l{ bOUR(‘I'

Numb

or of :r-:s_t'msa{ed

Water' Source : C‘omm'mdmg ‘f‘Wél_L"]j' I Newly: k S
Y Al ea In’tér‘v:‘xl’-* . Drilled C"“’fg??‘f‘i“'?_ ' Bc_mgi I_cs e
. o R |welt J st
| ERRRE S ‘acws?- T fm) Lo me | R Mo
Plaan | S O Ca s L 8 gquibvalent ]
(I‘ype 2 pumping 125.0(10.0) - _,_(350) 20 366, 000 . Cype 2

[ 0 hours a day)
CPlan At i

NI T T e e e ey Lo

AType: 2; pumpmg C{1ss0.08.0) 1 (276) 0 | 2000 609, 000 6 eq\(l(:;‘-’a-l;]‘zt_’2o}'

R E hours a day) ol ) TR B ' SR jyp ,.5.’

| iPlan B a2 e 8% equivalent

{Type. 8; pumpmg 37,214, 9) | (438) g - 498,000 | . {Type 8; 6)

10 hours a day) | | ' EET - (Type. 2; 3)
:PlanB' e e R S Cqu“’ale”t-.ﬁ .
"(Type 6; pumping" . '22, 3‘( 8.’_9)‘ 3 (336)_ Mo 7_0'15 00_0‘ : (.lypc B8; 1)

6 hours'a day) o “‘ ypg 2 )

Remarks P

Ly
(2}
(3

o
(5}

(8}

oy

-(8)
(9)
(10}
. (11)

-(12)

)

,W.ei-l' n‘l.ter\'!a:l:' s

wells

2 20 per cent of the cost ther‘s obtamed is added as overhead costs

-Average clepth

Woll structurer 0 & 5

Drilling diameter: -0 < 4 W
B T I SOm
S 30.< 100m

Type of pump

Power! - :
Diareter of suctxon pipc

Diameter of outlet -

Total head:.:

Amount of water pumpod'

zuly operation hom's [‘or pumpmg' )
Irmgatlon ared: ‘
Water distmbuhon method

F‘stlmqted comtruction coet is oblamed by the followmg pr ocedures :
S 10 Unit cost shown in ’l‘able 10 ig multlplied hy t‘espectlve numbers of tube

: womiason
Type 2 (refer to Flg 9 1)
S~ 2 m :

(8"} -

]()ll
6" .

278m
'centrifugal pump ‘
_ 10 HP diesel engine’

- (6")
4|| - (sil)
15m
0. 028 m3/sec

6 hours

15 acres. {6 ha}’
plot “to- plot irrigation by ficld clnnnel

par tly by pipe line
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Chapter X Prehmlnary Desagn

_ Study on thc pvelimm'n-y (lesign is madc m the followmg pages on the bqsis of tho l‘actor
prcscntod in the precedmg chapter ‘ :

"'10 1 Kulhdria

: In I(ulhar-m Sub ccnh‘e, thcre ai‘e 3 P ’I‘ W I 5 as .shown in Mg 8-9 and Table 8-2,

Outmdc the wcs'tei‘n houndary of the arca. ls S T, W, l No, 1 whose conerete-lined eanals dve

' conqiructed Wwithin this sijhe centrc arad, If water' source development. plan is mappcd out for
utllmmg tha three’ P T, W L s just ag at prcs-cnt namcly, by pumping, water from them:- for ‘

'3 hours‘ a day, 9; 6 ﬁcrcs of areq can. l)o irmgated e

U8 T W, L ‘No. I (1m c-mnot sci ve as 4. stdble waler sburce in thm a:ca duo io unstable
power supply l‘hcrefore, an'arca of.90. 4 acres must.be covered by new tubw wells {See
“Taple 10-1) Smcc one standard tubé well can command &h drea'of 15 deres. (bee !tem i3,

.~ Table 9-2), 6 now {ube wells will have be drilled, 15 acre area ifs cfuivatent to-a efrcilar
.area h'wmg a.vadius of 138" m, “and this Means. lhat the new, tubc wellc; should be arye angcd al
. iatervals-of 276 m s shown 1n ’I‘f\blo 9 4 Thiq well arr‘angement is plottod on thc map qhown

I Figs lo=1. _

‘l‘hc above tubc well chsh 1bution is baqxcaily 1)l'nmed to satlsfy the follo-.vmg reqmrcmcm‘s.

1) Intch'\ls should be set at 2‘?6 m between new tube wells as well ag hetween now and
cxmtmg wells, . RET : _

1_2).' Dx.stmbulmn of: tube woll‘s at highcr places shou].d be made easy R ‘

3y Maxunum uhhmhon of exmting welks s:.hould be made possiblc

10/ 2 Galh‘zni

’l‘here are 4 P.T W, [ 5 id thlS suh contre area as s.hown in l'ig 8-5 ancl ‘l‘able 9 1
Since the size {depth) of thase welle is’ small amount of-flowing water ig so limited that water®™
- ¢annot be pumped up contmuéusly If these weélls are’io be put in’ use ‘continiously in futurc, .

il will be impossible to dril) now wells even at mtervalq oE 276 . For this reason, thesc
existing wclls wlll be alnandoned in ot der to c!nll new oncs. -

. Ag wilt be clear t‘rom ’l‘able 10-1 and ) 1g 10 2, 7 tube wolls are required per 100 acres
: ,in this are ea wthe I‘icld channels and Ahar are qvallable for water distribution,

xnstm;, Wcll Nn. is :i‘S. '1‘, W, -I. _ 'l‘hough this well 13 locatecl in the northern part ol‘ the
“area, il is pracucally ih no use.at present and is.nol lkely to he put in use In future due to the

absence of distributaries and unstable power supply -All the water source in lhe arca will
',thm efore be [)l ovldeci to new tube wells difircgqrdmg Well No, 5.
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U Rig 10-1 LOCATION PLAN OF NEW TUBEWCLL .
el (KalandacSub-Center v

tubewell -
Field channel of
farin household

—— Canal aphexed Lo state
] Private tﬁhéwel'l_ ‘
® Openwell _

(/7@ New tubewell and No. - .

_ Mo.r . Existing tubewell No.

S Iﬂt.; .

ey

e e et — —

t {rarelsy
e,




o '1"1ble IO l SUMMAHY Ol' WA I‘]‘ R SOURC‘P DI“VT‘LOPMI‘ N']‘ I’LAN s

S ‘Sub:cenire

‘Acreage

B :Irrigation acreage:

by Existing’ Prlvate
-:Tube Wellg 00
; (pumping : _3_ houw; a

It*mgation

“Acreage
by New' |
'l‘ubo Wells

Numhm 'S ol‘

_qu Tube -
| Wels (ype.

1.2) Reqlurcc!

lufstimated '

Conqwuclion B

Cost

i Kallama

: Gar‘ham

- Kator

Ob&.(,rv'itl(m :
fwells in .
: rc‘spoctwe

: sulrcentres y

acres)

: -,.10'0_ S
oo -

300,

fonly now tubg wclls
Llare to he uhlrz,c-d

1007 )

:dwv)

(3)

[be abandoned, aud

D

(acrcs) __(_No ) B

I‘xlsting tube wellb 0"

(acrcf;) Por

soﬁ _
1100, 0 f

604 ,
67 ‘7 :

s, IR A

.. Observatlcm :
Clwell - 3

a_\;o)'

: (R% )
183,000
213,000
213, 000 -

- 43, 000

| 652,000,

';,609;060ﬁ _

. Remarks:

ﬁ1

PL'm A

’l‘ype 2

"'m c'is;e of ])umpmg‘ i'or 6 hom‘s a day -
Br'acketed Eigures mdu’:ate the numbers of tube wells and then' nonstruc~

onn cost includmg those of observatlon welle

‘ .:ﬁ ‘ Flg.'j

108

LOCATION PLAN OF NI"W TUBEW]'I I,
(GAR[IANI SUB CFN'I‘F‘R)

T

"' Field chavnel of © . .
- farm household ST
'STWI

. :@
'O(Il_ '

wo 4

Puvea!e lubeweil

New !ubewell and No.

: Fxlsgllig lube\acl_l No.'

e ;-9_5 L




10 3 LOCATION Pr,AN or N]«‘w TUBFWFLL ST
(KA mn 5UB- (‘]"NT]"R) B R

- "’.4}? N
’f’?f G Ay
'/ ’?.’; - @(
= : 73

@ e Lo P e
/ oz | ¢8 /az?._

O ¥

LN

g feg
"y ;

1+ realrres
rezg 1 :

P

I;‘ielgi'chénﬁcl.Of S
F———_ farm houschold

Private tubewell

{

O .
P Open well

@) New tubewell and No.
Existing tubewell No.




X arca of only 4, 8 acres

: i'lo 3 Katar

= In Katar Sub centrc, there are 2 P it Wi s L he averagc amount of water- pumpe:l is ‘_
0 Q09 m3/=scc ag shown in Fig B 3 and ’f‘ahle 9-1, Acco‘vdingly, those two wella 6omm1nd an:

i Proposed n*mgqtlon qrea by new, tube wclls ie 9 o2 acrcs, 50 lhat a total ol‘ 7" new wclls
.- should bé drilled as shown in-Fig. 10-1,7:Fhe future digtribution of tuhe wells shown in I‘ng
‘ 10-3 1s consldeied réasonable, It is helleved thal w&ter can be smoothly conveyed through
- field charmels except in the eastcrn hilly pfn* i R :

' '10 4 Briefmg ol Prellminar‘y Deslgn

o Under thc water sourcé development plan mtr'oduced abovt_z for m&-pectwe sub - conhef,
_ -_5:20 fihe welss of 'I‘ype 2 will heidrilled 28 shown. iii ‘Table 10-1,. In addilion, at least one™
ohservation well will be newly dmllcd in (-ach sub ccntre arch for medsuremcnt oi' ground~-'- -

' | wator level and giound settlement

Consequontly, A, to[al of 23 new wcllq w111 bo drillod

' _10 5 Annu,al Drzllmg Plan s :

f As shown in Fig, 10 4, comtruction pemod pe:‘ tube wekl i&. set at 15 days Watcr for
mud water required for dm].ling wnrk shiould be provided by thé time: when the clrilling o e
_'m'lchmes are delivered to the site. Though the’ drilling work 1tself ‘can be completed: in'about ;:-3-'
- 15 days, a. period of al least l month’ wiLL be required for "ettmg up tho prmp r'oom pump

L house and pump set, -

. operation:

Ag’ already described 20 new tube wells are pl'mned to be drillcd for pumping purpose
n addxtlon at-least one observatmn woll (272 3" In dlameter, 109 m in depth construction
_pemod =15, days) will be clrﬂled in cach sub- centre. : o S

I"ig 10 4 STANDARD DRn,r,NG S(‘(ILDULF‘ FOR om«J TUBE WELL-
2 e ,,{100 M DEPTH, Typn 2) ' :
i e

B ol S '*“‘_“—i-

' _Cg{;ii‘y_ihgfi&j: - ‘Remarks |

Setting of -
. machine; tesl qo : - T g
ion. -Dafl working hours:+-8 hours; Actual workihg hiours: ™
1 hours Avereage drilling speed: 8 m/hour; days A
_ requirc(l 160 mf('? hours x 8 m) 106 mi/42 ni-

'
)
f
]
1
1
| |
- Bormg mclu-'—- ]
; ; 2] 5 days checkmg days t*equimd 0, 5 days ,
:
[]
]
]
1
]
f
]

ing checkmg

(,aqmg NS T, qcrccn ]S to be ugsed, p'istl_y usmg compl es-.

CYsor.

8 Sw,opmg P st e
118t d.:-iy' pre'paﬁatibn '(prelimlmby pumping’ Le.ét)

.. 2nd day: pumping test by stage; 3rd chy to ﬁth day
' pumpmg test fora fixed amount

 Pamping test .

" Rearrangement | -

CavryingZout” [ @

'.’;",;‘ L

_'Re'aﬁarrl_‘(_fs_ 1 Water for bormg (muddy waier) 1$ to be provxded hofore tlw
SRR -*machine is car-mcd IR . ;

Approxlmateiy one monih 13 :equlm.d aflcr (-omplehon q dnll-" '

mg work for” construchon of pump room with' CONC i ete walls' ‘_ .

T parily coated with water- txght materials and, brlck made |)um|)-
o -'-1ng house, and for setllng up of: pump and engme '




10, 6 l'ulure Survey Plan -

O Fulure suy vey pl'm and relevant pr‘oblems broughl to lxght by the present survoy are UL
 br mfed below, : ‘ . SR . i

" (1) Stb-centres of- I{ulharla, Cnrhani and Katar whi_é_]i \'l{'(}l'*.é cové'r.dd_jb'y:-tlie' rﬁréséht;'ém‘ii@éy:.;” e

must resort 1o’ groun(lwqter for the supply of irrigation water. “Though the mission. Icé'om'- e
mended Plan A as the best plausible plan‘beecause it promises eary management-and: qlso

i proposcd Plan B as the second bast. in view of its economlc advanlage, {hese two plans "ln(l o
other altevrnalive plans have their own mérits and chnmctemstms. Final’ cholce bolween atll-
these plang ES therefore a mattcr that is left io the Indrm govcmment and’ farm(n s Inyolved:

In hoth Plans A’ and B, itis necessary {hat, the tibe well he provided with watcr tlght under
ground walls, and in a(ldltion, belt-driven’ cqulpmcnl must be used 'I‘hus bolh plans pr‘cqent

- cer lam mamgement and opei at:on problems._ S : :

Whichevor plan may bc fmally adopted, it ig to bc bornc ln mind thal; no hydro geograph\cal
sludlcs. have been made to date to glarify how interference takes place and cause the decline of
- watei level, Al the stage of frplementing construction work,: therelore, ‘Hydraulic coeffmmnls
" and hydro-geological data should he collected in order to be able. to forecagt the, water lvvcl
“Thictuation by groundwater b’nlance calculation and o eheck such I‘luctuation by doteal
observatxon : ’I‘hxs is a musl for erl‘cctmg necessary and suitable revns:on 1o the! enlirc phn

2 As qlmady mentloned compar‘ative study should be madc between groundwater and sUr face
. waler for the lon;r “term. water source developmenl in Shahabad district, 'I'c be imere pmcxse

s g:oundwaler balancs in’ the vast gr sundwalér valley 9hould lm analy?ed fm‘ pm.parat)on of ¢ a

waler iniake plan and. l*ough cal' ulation of construction €ost.” Itesulis obtained from such
analysts should then b(, compa) ed with the sur l‘ace walel‘ utlllzation plan which ls to he '
c.epamlely prepared : : L

10, % l‘a*'bb'léms 'i‘ﬁ‘-Pﬁdjééti lﬁiple'menta'uon

. '(1) A fler lhe drl!kmg work electric detection should e car med out without fall a'h'{l‘lhe' v
strainer poq.ilion bhOl!ld be determinpcl by makmg refemnce lo lhe rcsulls of grain snz.c
analyels. : ‘ .

{z): Pumpmg test by stagc and for a hxe(l quanlily of watm should be: conducled arid hydraulic :
~ cocfficients and mfluoncod cirlee should be determined by actusl moasuroment or. calculatlon

(3} At least one oi)sermhon well should be dnllod in each sub centre area,.

{4) At both observaiion wells and pumping wellsg, the trend of groundwater 1cvel l‘lucluatlon e
. should be grasped by conducting daily and slmulfapcous, observation, .. ! :

{5) At ob*;ervalion wells, amount of ground ‘;elllment should alse be observecl Al the same-
time, soil tesl should be carried out in order 1o check the possibility, of gr-ound settiement,

{8) 'Groundwater balance calculation should be worked out by distriet, and on’ lhe basis of its
resulis; forecast of future groundwalev level finctucation should be given :

(7) Indian lechnicians should be given tialiing in’ the operallon of clrilllng machinee so that
they will become teclmically capable of dvilllng work ‘in:hiture, "

(8) It is necessary io train lechnical»adminlstrallvc ol‘fic:lals who are to take chargo of gr‘ound-
water utilization planning as well as tube well opomlion and manqgement :

{9 Since lube wells will be jointly utlll&ed by farm nersy, - efforts should be R de for px omoting
organized aclivities of farmers, “At tiie same time, mcetlngs should be held to give them
exptanation on the significance of the project ‘and. ﬂwaken them to the benel‘{t of advanced
farming, . - -

(10} Since the current extension servlce has the natux e of a pllol projeot it be&rs closely

ob the success of fulure extension aolivlties. It is to be noted that unless farmors feel thai .

- {hey are actually benefited by the cxtension setivities now in progréss, future extanslon ' -

Cactivities will be made difflcult.: T this connectlon, arrangcments should be made for exompt- o
ing fatmers from Lhe (lepreciation oxponse oi' cost ol‘ machineb, equxpment and malerlals L
supplled from Japan R T S RN KRR '

(11} Allocation of constructlon work ol' lrrigalkon l‘aclhtles'., method of procurmg m1chines an(l',.',

equipment, farmerc;' burdcn ratio, 1‘epayn‘1ent mcthod ctc, shoulcl be determmed in advancc




o (12) I"or distribution oi' pumpod water exnstmg facilitios llke fielcl channel can be usod
“witl ther el‘ore he pos,.sible to convey. waler colle&.ted from o aumber of wells through a fleld L
channel Tn such a case,’ it is llef'e<3¢s1ry that an agrecment on pumping. operation e concluded.. -
-between related irrigation associations or such as‘sociations be placcd uﬂdm the. control of a.
ncwly estnblished supervlsing agcncy = RS , ‘

CU3) 0 1 s planned that fn Garhand Sub centrc, 4 P T, W 18 will be abandoned and new, tube :
L :-‘-wells \vill be drilled in thelr place. For, this malter, s necessgary to oi)tai.n_‘the_rponsent_ of
-¢ L the. owners and users of the said cxnsting wetls e : B Lo e




RFI* 1 R I‘:NC E DA TA

.,Powm r‘atc _

1.

A Fot' agrlcultural user

Powe1 P atc

cemd o

.(2} f“of- industx jal use:

_ -do-
(3} I‘OI commercial use;

...d_o~

: ] ~do-~
(4) I‘or domestic uses

~dc_»~-. |

'l‘cntalwe powez ratc (only for agmcultuml use)
(1)-  When located within 100 feet from
exnslmg power-line {440 Vold),

Palsa 18!Kw
‘R, 3/month ™~

- Paisa 20/KW-
Rs, 3/month

" Palsa 30/KW |
T P 160 KWH)

" Paisa 35/KW

- 'Bs, 5/ month
Paiga 30/KW

Pafsa 35/KW

When located. furiher than'100° feel from

-the enlstmg power line,

Bes;dos the: avove, the followmg eharges and rales are applied,

(2) ' Security:
{3)  Service com‘uec{lon charge:”

{(4) -~ When transformed from ex1e.tmg power

line{1 f, 000 Voit)

{8)  When power exceeds 20 [P in case {4)

above {above 20 HP at a place or above

5 {IP at each of four places)

(6)  When total amount of fees does not reach

1o the basic rate shown in (56), it is

equalized by respective establishers,

xample

Ex, 1: When power tine (440 Volt) is within 150 feet,

worked out-as follows:

Rs, 3% (150 - 100)

Rs. 40 x 12

To€a1

(th1 ough inlcrview w:th qsaistant e'ngineers)

N not'_obiaiﬁa})lc :

L P?é‘ﬁar’ed on Apeil 14,

,(metel charge)
(meter-rent).

. (rheter charge)
“(meter vont)

Ameter eharge~ below ’

(meter char‘ge abovo
100 KWH) '

Afixed charge) .

(meter charge below
50 KWII) - "

“(meler charge; above S

14 KWH)

,(l‘ixed charge)

free of chatge :

Rs 3ffoot

Rs, 40/HP
“Rs. 100

“{charged to 'réqﬁeétei‘) -

(lixed)

Rs. 4, 200fplace(aver_age unit fee)

paid by government

t‘r'om'a pump (12 HP}, '_ca'lculﬁﬁon is

%, 2: When power Line (440 Voll) is within 80 fect from a pump (12 HP) calculation is

worked out as follows:

Not applicable
Rs. 40 x 12

Total

Remarks: Voltage

use

Rs. 150 ~~----~ Refer to. 3-(1)
Rs. 480 ------- Refer to 3-(2).
Rs, 100 wewawus Refé'r to 3—(3}
Rs, 730 ’

nil ------- --=- Refer to 3-(1)
Rs. 480 ---<--~ Refer to 3-(2)
Rs, 100 ~evcum-- Refer (o 3-(3)
R.S 580 S SR
220 V for domestlc uge o
440 V. for general mdustrial o




RFFERENCF‘ DATA 2 el e

Drill ng C' ost

: e : S Ex‘.-]’:_; B 2_‘ B ._F.-;-c'. 3o .' ) o Ex.‘i

"-Driu;ng diameter | | 8 | 18 \_] e BN TZEREE R YT

" | Diameter installed _: e e & I I SO IR A
| Authorities concerned | CIMULD. LID' MID_. e oMEDs LMD
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