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1,0 General

Water Palance technicues zre extensively usec to
reke cuantitetive estimates of water resources and the

irract of man's zctivities on the hydrologzic cycle,

2.0 Definition

The stucdy of water balance is cdefined as the
cystematic presentetion of data ou the supply and use of

weter within a geographic region for e srecific reriod,

S O Necessity of Study

Witk water TLelence aprroech, it is possitle to
eveluete rusntitetively incivicusl contribtution c¢f sources
of weter ip the system, over different tire rericds, and to
esteklish the degree of veriation in weter regime due to

FN

chengzes in corronents of the system. For prorer ascessrent
of rotential, rresent use =sné acditionel expleitability
of wster reccurces ot ortirsl level, a water belance

study is necesseary.

4.0 Corponents of Stucdy

The basic concept of water balance is:Iuput to
tae system - outflow frox the systerm

= chaznge in storage of the systew

= e



The general metiacds of corfutations oi water

basleance include

4,1

i) icentificetion of significsant cemronants,
ii) evelueting enc ~uentifying indivicduel com-
ponents and

presentaticn iv the fcrm of weter Ttalence
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ervaticn es

inflow —Cutflow = Change in Storsge

=

‘ater Bslence Douction

y

Ground

Cecnesidering tae various scurces of recharge tc anc

discharge fror the grouncé wester rescrveir sn¢é change in

storage in the jround wster, the

weter balance fer a tire periocd can be written as ¢

B, + I + i R
11 RC ir+d.

where,

ms5ic ecucticn of ground
.

d

+ 8 + Ié = E. + T; + 8 +0_ +485,(1)

Ri = Recharge fror rainfell;

ﬁc = HAechar:e from cenal Sseepage;

Rr = Recherge fron fiecld irrigation;
A = Recharge from cepression stecrage;

= Ivfluent scepage frew rivers;

= Inflow intc the tesin fror cther basins;

Et = BEvepotramsriraticn;

Tr = Dreft frocrw - rcund weoter;

S. = Effluent sasr=7e to rivers;

Gg = Cutflcw frer the Tasin to other tasins;
” T : X ~

Ak = Chanre in grocund water storage,



5+ 0 Mzthodclosy cf Weter Salfuce

o | Stucdy Ares
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The study arca for grecund water hal:
shoul@ rreferakly be telken &8 dozb wmhere ground weter
censtitutes a substential water rescurce snd the ground

water basin can be characterised Tty rrominemt dreinages,

Bt Mcdels asndg Study Pericdés

Model Types @

-

The models way be troscly clsssified as lurped
or c¢istributed. A sratislly lurped mocel 1S censicdered
with the entire srea os a sipgzle unit and averase valucs
of the pereceters of the erea ere tzken cr assureé for
study. & gecretricelly cistritutes mocel, on the other

hanc¢, exrresses sneticl veriskility in terrs cf the

locaticn ¢f the rcint, Ience the srsa uncer study is

o3

subhfivided inte nodal roints eaccording te geohydreclozical
consicderations. The sulkaree influencec ty each nedal
roint is marked ané the eruaticrs rre arrliad fur the
suberea cf ea % nocel reint., In fact, the hydrclocgic
weter balance couation is rmeinly tased cn a lunmred neéel

study.

Stucy Fericd 3

Precipitaticn is the rein source ¢I surplies, &4l-

though its distrituticn varies greatly frcr reriod to

pericd, yet the verience frcg yoar tc year is nct sco

& B e



rarkred sn® rreciritstice nveor the ares under stucdy fellowc
o net annuzl rettern., Tae rericd of stucy for hydrelcgic

woter Falance is therefore generzlly talen as & year.

The level of the grcund water tatle fluctuates
sceording to the inrut tc the ground water reserveir, Th
weter inrut is received curivnz the nonscen, while wi th-
crawal from it takes rlace cdurimg the mocp-Lonsocon pericd,
The water teble is therefcre st its meximum level of tiae
year at the enc of cr scmewant after the mensocn, The
gariod between twc consecutive yearly reeks of the weter
tsble is terred' water yeer, In the c¢'se ¢f arid regicns
tuis pericé may be taren frep, the tire when the weter teble
is at its rinimun curing & yeer. The weter year ray ke
furtiser subdivicded intc sreller rericés cf o year for

ceteiled study.

In arcas where rost of the reinfall cccurs in 2
rert of year, it is desirakle to copuct water kalence
stucdy nn part year tesis; that is, focr rensoon reriod and
non-mcnsocn jericd, Generslly, the reriocs for study in
such situstions will be frer the tire cf rexirum water
table elevetion tec the tire of rinirur weter table el eva-
tion 2s the non-ronscon rericéd ané fror the tire cf
rinirur water teble te the tire of maxirum weter table
elevation es remsccn pericé, For ncrtiaern Incia, the
water year can ke taken as Noverber 1 to October %1 next
year., The rcensccn end nen-pcpscon periods cean e taken
55 June to October ond Novembter to May next yeer resgoéti-

vely,



It is desiretle to use the cata of a nupker of
years rreferably coverinz one cycle of 2 iry endé e wet
year. This will enalle to deterrine the reciarge Ifor en
average year. so that tire .round water potential of the
eres is known. Any develo uent of the erea Teyoné this
averaze recharge woulc cause the wester teble g0 down endé
it would not only he exzrensive cue to the cost of rumring
tut szlso effect tine surfece suprly of the touncing stresrs.
It is, tioerefore, necessary to lirit the exrloitation of

ground weter reservolir to the sefe yielé of the souifer,

6.0 DATA ASCUIRZEN VT

The data reruired for carrying out the weter

ralance study can te enumersted as followsy

6.1 Raiofall Data

Monthly rainfall d=te of sufficient numter of

stetions lyirg within or arounc the erea should ke availatle,

T'e

jocetion of raingauges shoulc be perked on a8 o

"

6.2 Lanc Use Data enc Cropping Fetterns

",

Lené use date are recuirec for estipeting the
cverotrerspirestion losses from the weter tetle through forests
ené orcheras, Crop dats ere pecessery for estirmsting the
spetiel &anc temporel distributions of tie ground weter with-

ar-wsls #né canal releascs, if reruired. gvenotransriretion




dete should olso be eveilsble -t few locetions for esti-

i

ration of consunptive use re~uirer cnts of cifferent crcrs.

6.% River Dota

River c-te are resuired for estirestin, the
inter—-flows tetween the acuifer anc hyirsulicelly coniected
rivers, Tae Gata recuired for tuese cemp;tations sre tae
river geuge Gote, wenthly flows snd the river CrosSs-

Ciy

secticns at & few locetions,

6.4 Canesl Date

Ponthwise relzsses into the canal anc its dis-
tritutories alopgwith running <ays erch renth will te
recuireé, To sccount for the seepage losses, the seerage

loss test deta will te remuired in ¢iffer nt canal rescaes

srnd distributories.

6,5 Tank Data

Lonthly tenk geuges ané releases shoull be
cvailrble, In séditior to this, dspth vs arse anc der th
vs caracity curves shculd =2lsc te sveileatle, These will
be recuired for corputing the evepcretion cnd the seepage
losses from tenks., Alsc fielcd test cote will be re~ruirecd
fer conmputing finsl infiltretick erccity to he used

tc evelucste tihe rechor fror depression storrge.



6,6 Water Tekle Data

Monthly water tehle dete or atlezst pre-mronsoon

znd post-ronsoon cdata of sufficient nurktzr of wells

should ke availeatle. he well locaticns should ke rmarked

on map. The wells should Le aGecuate in number and well

cistributed within the area, so es to neryit reasonably

accurate interpolation for contour plotting. The
svaileble data shovld conprise reduced level (#.,J0s) of

weter tatle ané cepth to weter table.

6.7 Lguifer Pereneters

The specific yield end trersmissivity cdete siould

Le aveileble at points sufficient 1D nunkter to eccount

for the veriatic. of these parsreters within the erea,

6.8 Detsils of Dreft fror Wells

4 comrlete invevntory cof the wells orersting in
the erea, their runcing hours each month and discharge
recuired for eatirrsting zround weter withérswels, 1f

draft fror wells is not ¥nown, this ceén te okbteined by

-
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cerrying out sarrle surveys, For getting the draft eesch

month, the consunptive use of crops can te edopted for

eveluating the sane,.

7.0 Corponcnts of Weter Balance Bcuation

Considering the ground weter taleznce ecuation,

vericus terms csn te evaluated &8

w7

the
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Tad Recherge from icinfall (Ri)

Part of the rein weter, that falls on the ground,
is infiltrsted into the scil, Tuis infil trated water is

utilised partly in filling tze scil mcisture c¢eficiency

&n¢ part of it is percolated cown rezciaing the weter table.

This water rescaing tie water teble is known 2s tae re-
charge fror rcinfell to the ceuifer. Tbe.atcunt of re-
cuaarge cepencds on various hycrcreteorclogicel snd topo-
grejpnic fzetors, soil chsyrseteristics end cepth te wetex

tekle.

The petinds fcr estiretion of reinfell rechzarge
ipvelve the erniricel releticnshirps esteblished tetween

for different reginns.

Cu

racherge and reinfall cevelepe

Sore of ther are &s fcllows 1

Chaturvedi Fcrrula

This forruls wss developed fer the Gaugle-Yamune
dgoet in 1936 zné gives recharge ¢s a funetico cf annual

rrecipitation,

R

2.0 (p-15)0+" civan- L2

where,
i = pet recaarge cue to preciritaticn curing the

year, in incles, &nd

P = ennual precipitetion, in inches .
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This formuls wWeS 1-ter rogified by furtaer work @i
the U.F.Lrriscotion zesceren 1Lnotitute, Zcorkee ena the

poGlfied fcorm cf tae formule is

R = 1.35 (P-M)j‘5 s ar LT

Arritser Ferrule

Tuis fcrrule is Jiven ty Irrigaticn ane

aesc-reh Institute, 4 ritsszr, Punjes.

R = 2.5 (P-16}0'5 iaswe 1)

where, & #ncC P are reta measured in inches.

C.G.W.EB. Studies

Water Bcard hes concludec cn

o 3
ol

The Centrel Greund We

the tesis cf & nurter cf studies tiast the reinfall re-
can be estirated &s 15%

charze in western Utter Pracesn

of ennual reinfall, viz.

ek ke

R =0,15 F

The recharze froo raoinfell cen 2lso be estirated

by nucleear rmethods and froro ground weter telan

Nucleer Mcthods

Neclear technicues have been cxtensively used fov

tie ceterzineticn cf recharge by reszsering the travel of
peisture tarcugh the scil column, Tae technicue 1is tesec

retween neutron

uron the existance of a linear reletico

crunt rete ané poisture content (% Ty volure) for the renge



cf rcisture ccntents senerelly cceurring in the unsstursted

scil zone, Tae pizture cf Borryliiur (Be) ené Rediur (Re)
previce & ccnvenient scurce ¢f neutrcns, Anctaer retiod
is the geria ray trensrissicn retsnd Losed upon the atte-
pustion of gevte rays i & pediur tareugh which it re8ses.
The extent of attenuaticn or ~tgerrticn is clcsely linked
witsh meisture centent of the scil wediuir. The r etiacd

can ko used witacut tsinz calth hereTCS.

7
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stor Balznce Arrroach

In this approach, ell the corronents oI water
walopce erustion cther then the rainfall reciuarge, ere
estirsted using the relevent hydrclogicel anu retecrclogi--
cal infermetion, The reinfall recharge is calculatec by
substituting these estiretes in tae weter belance ecuatici.

L pre-recuisite for succassful aprlicetion sf this techni-

cue is very extensive ans accurate hyfrelouicel and reteo-
rclogical deta. The water kelance study for meounsoen
(reiny) end non-Fonsccn (c¢ry) periccs is cerriec cut
seprrately. The forrer yielus &d estinete ¢f recharge
ccefficient end tae latter cetervines the cdegreec of
cccurecy with which the ccrnenets of water baleance

cotsticn beove begn estinated,

o m———

Tl Recharzs frer Cergl Seepage (R,)

Seepege refers te tne Troccess cewater rovement

frer 2 cenzl inteo and thrcugh the bed apnc wall reteriel.



Seepcse lcsoes frcr surfsce water bocies ¢ ften ccnstitute
¢ significant part n% the tctsl rec.nrse te sround weter
syster. A nurter cf iovestigeticns 2ezve -ecen csrriec cut
tc stucy the seerege lcsses frcr cenels, In the alluvisl
trects, seefege 108525 frcr cenels are senerglly trzuen &8
147 tc 2.3 curec per rillicn s~uzre ¢ ~ter 7 the wetted

area. ta fcllewing forrulre ore ip vogue for twe edtine-

[

ticn of seepss2 losgoes,

2
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) Ip Uttar Predesh, the lcsses 7ar millicn 8owar

Y

reter of wetteé cres in unlined cheprnels ~re ususlly telen

pd

urecs for ordinsry cley 1lo#b to ck-ut 5 curecs frr
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ssndy loer, EBryiricelly the ecerage losses call <@ conptted
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where, B an¢ D sre the ~ad wicth eng certh cf thie chennel

in retres. C is 1,0 for intercittent
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runcing cazprels and 3.75 focr coustent runring chsnrels.

b) In Punjeb, tie loss ferrule for estirsticn cf

e

scerege lcsses fror lincd clhesnnels is @ functicn of

S = 1.25 ‘-.;_; * 3 uo-(7)

wiere, S is t22 seerfgs l1ess in cusecs per rillicn scuare

frot of wettec rerireter the dischsrige carriec

)]

n: ¢ 1

6]

by the chsnnel,



In unlined chennels, the 10SS rate cn sn everaie 1S

fcur tiwmes c¢f tais value,

c) U, Suliedte 188 T ECC reuded the following velues for
chsnnel losses Lased cn the channel Tec reaterial ¢
Meateriel Lcsces in cumecs per

riilicen squere petre of
wetted zree

o — e SR ) | A Sl e BN RO T PIREOE

Clay end clay loen 1.5
Sendy 1oar 2

Sancy =nd gravelly soil 8.0%

Ceoncrete linin: 1,2

drwever, the vericus guicelines fcr estivating
lcsses in the cistrivuticn syster €8 ziven akove ere at
best aprreximate, Tous, tne seersage losses may test Le
ostirated by ccnlucting sctuel tests in the field., The

methods rost cerpenly sfdonted &re

i) Inflow=Cutflew Method

The intlow-cutflow rethic¢ consists in measuring the
water thet flows inte snd cut ¢f the section cf irrigaoticn
csnal Leing stucdiec. The cifference tetween the muentities

of weter flowing ivte éend cut cf the cenal reseh is ettri-

tutec to seer

]

.‘e‘

b

Poncding MetioC

et
[
—

The rondéing method ccnsists in ressuring the rate

nf dérer in 2 peol forred in the ceonal reach being tested,



L rwocificstion ¢ i the rordiing Eethcs consists in =dcing
witer tc the pend to veintain e copstent woter surfrce

clevaticn., Tuae sceurstely temasSured velur e of edded water

(&

is considered erual to tae totel lcsses, znc¢ the clapse

s

tire esteblishes the wete cf lass,

134 Seer a.e Metor Metincd

Seerage neters are suitetle for reesuring local

seerage retes in erfuels or ronds £nd vsed cnly in unlined

cr earth-lined erusls, Verirus tyres cf szeraie reters
neve been develcred, The twe mest irrortent cre (=)

N
~
o
e

seeraze reter with sutrerged flexitle wrter keg anc

falling nead seenage reter,

The tctzl losses fror the canal and fielc chennels
generally consist of the evercr=ticn losses (Ec) eng the
seers,.e losses (RCQ. Phe overoraticn losses are senerally
10 to 15 rercent cf tac tctal losses. Thus, the R, value
is 85 tc 90 rercent ¢i tiaec losses irch cengl &ni weter

CLuUYSsS s,

7.3 Recasrge from Fielc Irrigetion (Rr)

Veter recuirer onts of crers is ret io raxrts by
reinfell, ccntributicn c¢f rcisture frer. the soil frcfile,
ané applied irriceticr wetcr. & pert of the wmeter cprlied
to irrisatior ficlds for :rowin crope is lest im cr nsurp--
tive use and the balance infiltrates tc rechar:'e the
sround water, Iafiltratioch frow arrlicd 1rrization weter,
derived both from surface water and ground water, consti-

tutes one of the major components of ground

= 1%
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water recirrge in aress under wet crcps. For o correct
assesst ent ¢f tike cucoitar cf recasrie by arplied irrice—
ticn, studies are re~uired tc be carried cut <o experirental
;lcts under different crurs, in Ciiferent seascnal eondi-
ticns., The efficiency cf irrigsticn with the syster of

arrlicetice o £ weter is usuelly skeut 0,60 fcr cenel irriZe-

ticn ené 0.65 for tulkewell irrigetion.

7.4 Aechrree frcr Derressicr dStorage (&6)

The surface witer mey te stored ir the derressicns
which ray e f£24 Ly reinfell ecr fror cenzls, The chenge
in derressicn sterzge ot the beginningend ot the end
rf the study rericc ccn be estireted fror the field survey,

~p® attrituted tc ground water rechrrie fror derressicn

ster=ze,

7.5 Influent end Effluent Scereme (8; & S )

The seuifer snd stresm interccticn cerendgs on the
trensrissivity ¢f tae scuifer syster n¢ tae zreadient of
the weter table in respect t~ the river stagec. Derencing
uron the gracient, sither a~uifer cey ke coptrikuting to
tne river flow (effluent) or river mey Ye racherging the
acuifer (influent), Iv crder to estirrte the contrituticn
cf weter fror the greund weter rescrvelr (ecuifer) tc the

strear s regeneratec flow, the following ecuzticn can

PAS 0. - v :
Qe At U O + Qg &t - Boot - G ot + S.p w5+ 18)

- 14 -




Qe = Gischarge 2t tae ccwnetrearn section,

i _ gischarge et the ursiresr section,

" = ground weter contritution (tc Le evaiufted

= fror. toth ~enks of the river,

a2 - rate ¢i evzrorstion fror river weter surfece

e flocd plain,

Sam

chen, e in the stor-ge of toe

- Jischerze civerted frer river, 68

|-.§
i—l
<
(0]
=
o
)
=

This emiestion will sive the grouné wster contritu tion

te rivers cver 2 certsin intervel cf tire .:t from Lo th

sides of the river.

be separated Ly any of the following methcds 3

a) The contrituticn frer

T

e propcriiconate tc

sice.

t) The trenscissivities end

are Ceterriced,

The ccptrituticn frcrm each side can

Toth sides can te assured to

the arees corp enfed cb oither

wrecients ob either sice

The ccntritution fror either sice

is then ceterrined in rrororticn to the rroduct of

trenspissivities sné g

Coptrituticn frer left

Coptritution fror rizh

where IL ant TL are gracient

vely cn the left, and Lo and

gide.

A -

t =
and

i)

recizsnts,

VT Y . koY
IL1L+Idi.d.

=B

2ata q. .. (10
=g o
i ) 1

ILTL AR

trensrissivity resrecti-

cre those cn the right



7.6 Inflow and Cutflcw Frcr the Besin (I, & Og)

e doek is ccnsidered for snzlvsis, it will Re

0%

L]

beunded on two sices ty twe strears end on the c¢taer
twe sices ty ctacr acuifers Cr extensicn cf the sare
ceuifer. In such anelysis, it is desirskle teo teke these
Louncaries s cne alen: & weter table contour, The flcw
into the regiecn cr cut ci the region will Ee severned
reinly bty the nycreulic gradient snd the transrissivity
cf the acuifer. The hydreulic grecient can Fe ¢eterrined
by tsking the slore at the weter teltle norr el te weter
tatle contour. The length cf the secticn, across which
ground water inflow/cutflcw cceurs, is cdeterrined frer
ccntour rars, the length being ressured rarslliel to the
it

contour, nen the inflcw er cutflew can e deternined by

the fcllewing relaticnship @

L L—l

G = ol A swes (1)

waere, T is the trensrcissivity, I is the hycreaulic
gracient averes e over a length AL and L is thzze total

=}

length ¢f the contcur line.

Tow i Evapctrensriraticn (Et)

sverotrenspirstion is the sncunt cf water loss Ly
evarorcticn end tast trensrired thrcugh plents for &

certein erea, When this everctrensrireticn ie frer an

o]

sree where the wster tsble is close to the zground surfrce,

the eveporstion frcr the scil an¢ trans' irsticn fror the

- 16 -




o

plrot wilil be at the pezirur rossivle rste, 1.¢e. st noten-
tial rate, This nocentiel evswotrens$iration will teke

weterlorzed trect cue to the rise in the viater

3]

rlece in
tsrle or the forested cxr other tree ve etstion area which
has the roots extending to the weter teble cr urpto the
carillary zone. The eva ctrens;iretion fror such avrea

can be worked out by wsugl rethoas of col ruting evepo-

transpiraticn wsing  the known Gata.

7.8 Draft fror Ground Mat@;;{Tr)

Draft is tae crrount of water 1ifted fror the acui fer
Ly reans of varicus 1ifting cevices. The withiérewal reay
be oLteined Ly reeuns cf
) Stete tubewells
ii) Frivete tubewells

Cren wells

tutewells, icforreticn ebcut

@

In the cese of stet
the nurter cf rurnicg hours encd cischarze is ckteined to
calculate the volume rupred in cach ronth, Siriler infor-
pation 1S 2180 neaded for rrivete tutewells and cren
wells (including these with rechenicel “evices). 1In crder
tc find the craft frov rriwvate tubewells en® oren wells,
gemmle surveys heve tc be conducted regarcing their nurer,

discharge enc withdrawels cver tac year.

Where wells are ecnergised, power consurption cate
gdve acectiate jrforretion to cor-ute tic ireft fror tae

wells. oy c.oncucting tests on wells, the average craft

=



rer unit of electricity consumed cen ke ceterriced for
aifferent rapses iz certh to woter levels. Ty ncting toe
cger thh tec water level st eech fistrituticn reint sné rulti-

£t veiue with the nurter ¢f units

W

n
]

plyiog t1e sverege Cr

&y the crsft at esch reint cen ke

@

of clectricity consuy

sorputed for every routh.

(s

7.9 arpie ir Grcuna Weter SICLPES L (08) 5

The chanie in grounc wesier storcge 18 an indice-
tor of the long tery syveilsbilities of greunt weter.
The chenze in ground weter storefge retween the Teginpin®

the non-ropsccn geoscn indicates the totel

Qu
()

an¢ enc ©

meptity of w-ter withdrewi frop ground weter storefe,

w

while the chénfe Letween the teginning and eni of moRScor
seescn indicates tae volure cf yater gone intc the reser-
voir. During the ropnsccn Sefscl, the recaerge 1s rore
tham thae extroetion £nd 5enCe the grounc woter storaie

increcsss, which cen te vtilised in tas sursenucnt

Ts esscss the ciange in greunc weter sterege, the
water levels &re ckserved throush & natwerlz ¢f okserve-
ticn wells spread (Ver the sree, The Welor levels ere
hi ghest jmpeciataly ~ftepr wonscon in tae renth of Cctc¥er
cr Neverker =17 1owest just Tefrre reintsll in the renth

c £ Mrv or June, The chenge 1in storsze con Ye cort ted

*rcr the followinsz el zticn




waere,

Change in storage,

A8 =5 h.A, Sy ve. (12)

h = chenge in weter lovel

h
1

w2
«
]

arca influcncec ty thet well, and

specific yield.

The velue of taes specific yielc can te deterrined

by purp test or if th=t is not eveile®le, the following

values worked out Ty U.S.,u.S. Eycrolegic Letoratory can ka2

usec 3

was constituted

Soil Tyre Srecific Yield
Clay i
Silty cleay 2
Sandy cley 3
Clay silt 5
Silt 7
Clay send 7
Siity sand 20
Sezndy silt 14
Fine send 26
Meciur sand 35
Coarse sancd 33
Sené (unc¢iffercantieted) 32
Fine grevel 25
Medium gravel 20
Cosrse grevel 1k

A corrittce 'Ground

Teter BEstiration Corrittee’

in 1982 tc irrrove the existing rethodo-

lozies for estiration cf tae grouné weter resource
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rotential. The recort zncetions of tiae corpzittee are

ziven telow 3

neco rencetions of the Ground Water
Estiration Corrittce (198%)

The zrouns water estiration corrittes after raking
a review of the veriocus aspects anc after consicering the
data collzeted bty the Centrel Ground Vater Zoard, State
Grounc Wester Crgesnissticns, Resczesrch Orzenisstions,
Universities sn¢ thc rerort c¢f the Greund Weter Over Bx-
rleitation Corrittee tave rade the following recerienca-

tions.

It is recorrenced tast the ground water recherge
should te estimatec trsed on ground water level fluctu e~
tion method., However, in aress, where grouné weter level
monitoring is ncet Teing cdone reularly, or where acderuate
data abcut grcunC water level fluctuction is nct aveiletle,

acdhce norrs ¢f vreinfell infiltreaticn ray te edopted. bis

2 guicdeline, followiiy ncrrs ray te adopted.

i. Recherge fror Rainfall

i) Alluviesl arees

In sandy arces 20 to 25 nercent of ncrral

rainfall.

In areas with 10 to 20 rercent cf ncrral
hizher clay ccp= rainfall.
tent

ii) Seri-ccnsolicatec 10 to 15 percent of ncrrel
sendstones-Fria- rainfall.

¥le znd hizhly

rCroUS




Hard rocck =reas

iii)

Grenite Terrsinp- 10 to 15 rercent of
weathered snd frec- nerral reinfell.
tured

Unweathered 5 to 10 percent of

nereel rainfall.

Besaltic Terrein- 10 to 15 percent of
Vegicular snc jcintecd nerrsl reinfall ,
Beselt

Westhered Brselt 4 te 10 rarcent of

ncrrel reinfeall.

Phyllites, lirestcpes, 3 to 10 percent of
sand stones, quart- norrel reinfall.

zites,shales, etc.

)

y be teken as ziven

)

Taec norrel reinfsll figures &
[5)% Incha Metecrcle _icsl Departrient. The ranges indiceted
shove are givan ag € suideline #ne it ceces nct automaticelly
imrly thet urner 1irit cen inveoriekly be arrlied, Brsed
urcn the states of kncwledge cvpilable, & velue in tetween

gheuld he chosen,

2s Techarge due to scerajie fror. unlined csneals @

The fcollcwing nBOTYES recorrended by Ground Weter

Cver BExrloiteticn Coi rittee ray ke adepted $

i) Fer unlined csnels in norcel tyre cf scil with
scre clay coentent along with sand
15 tc 20 ha m/ﬁay/106 Sc.m. of wettec arce of

canal or

6 tc B cusec/106 so, ft. of wettec ares cf ceral
or

1.8 to 2.5 curac/106 sr ., of wetted rFrea.

1



4i) For unlined canals in sency scils
L 7 i 6 - £ ] o
25 to 30 ha n/cey/10" sa.m. ©F wetted erea Or
6 E
10 tc 12 cusce/10 seo. ft. cf vietted area 6
~
o =
3 to 3.5 cur ec/10° sr.m. of setted srea.
1ii) For linec censls, the seepese losses ray be
teken 2s 20 crcent cf the srove valu e,
T Bcturn Sgernz’ @ fror_Irricatiod Figlds ¢
i) Irrigsation k¥ qurface weler scurces ¢
a) %35 mercent of wester felivered at the mutliet
fer ervlicaticn in the fiecld,
t) 40 rercent cf weter celivered at cutlets
for raccy irrigaticn only.
1i) ZIrriation ky round weter sources

30 percent of the water Gelivered =t cutlzt,
Fcr paddy irrizetion 35 rercent as return see-
page of the water celivered rey ke teken,

In all the skove casSes raturn scerase figures
includce lesses in field chennel end these should
nct bte scccunted for seperately.

L, Secenags frop Tanks 3
Stucdies heve indicsted nat sseraze fror tanlks
veries fror 9 tc 20 rercent cf tueir live storafe cereci ty.

E(\ "fTGV ‘C)r L

~f tenks way net te

s8 datea on live

sterere caracity cf larfe marrers

sveilethle, the sceraie frcr the tanks

=i 2O




may ke ta' en as Lh tc 60 cp. Ter yeesr oVeEr the totel water

syreed, Tae scepace £frot purcclaticn tanks is @fizher and

v ey te telen as 50 rorcent ¢f 1its Grcss Stcralies

In ¢a:3 of scepa~e frew roncs sn” lekes, thae

e

rachnerse

©

norrs es errlied to tenks ey be telen Th
corronent from rerccletion tenls so cerruted shonl® Fe
aistritutes for utilisetion pREroses ynier its (perccle-

ticn tenVs) corrend culy,

B Contrituticn fror Influent Seepate ¢

Influent seerage fror tne rivers with a cefinite

ipfluent nature ray te corruted by using Darcy's law

) TIL
where, § = rate cf flow s

T

Trepsrissivity ¢ tic acuifer
I = dAycreulic crecient jsnd
1 = Len:th of sectico throu;n waich flow is teking

plzece.

nnual Rocterie §

The anaugl roehexrss incluces thao followipg err-

repents -

Tetal spnuel roclerie = Zechsrze duripz moprsacn 4+ nrne
repnscen rainfall recher:e

+ scerage frer cohels

+ return flcw fror irrication
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+ inflou fror influent rivars etc,

+ rechsrie from sukmerged lends,

O

Losses of ircund weter frer acuifers reinly arise cut of

1. Cutflocw tc Rivers ¢

A river pey heve a lesing resch or & =/ining reach

o

erenfing upcn tac reletive weter levels in the river snc
tha edjeining arcuifcrs, Tnr losing reeaches the cffect

on creund wetsr regire is adcitive, In gaining reaches

:

contritution fror srcund weter to the river is confined t

a raletively srall strip sjcining the strear,

2, Transpirsticn by Trees @

Transpiration bty deep reoted trees results in ce-
rleticn ¢f ground water emuivolent to surilerentery water
restirerent ¢f tree fcr its growth, Tais is a lcss to

arcond water asnd hzs to be regardea as uhreccvorekl e

Ba Bveporaticn frcr Shellow Weter Tskle @

This is contrclletle situsticn., Tioese losses
recuce to negligikle preperticn cnce the weter tokle f£alls

atcut % rotres telcw the greund level, As such taese

W
~+
e
=4
kol
~+
(]
de}

losses neeG net Le acccunted Zor in grcunc weter es
It is recorrenrac tihet irn waterleged ens snzlleow weter

teble zones, Ircund wotsr rey be ceveleped till the water
level resches 5 metres kelrw grouns level. The rescvrcas

estirated Trsed cn thc pre-ronscecn wotor level tc 5 retres

- 24 «




derth are potential ani woull e availeble for develorren®

in acdditieon to the anpnuel recharre in these aress.

The total ground water resouzrce coryputed would he

availsble fer irripaticn, corestic an. infustrial uses,

-

The Lese floi in rivers is a re: :nereted prcund weterxr

resrurce snc is scretires corritted for 1ift irrigetion

L
t is

scaeres, and cther s rfece irri aticn wcrks. 1565

=

taerefcre, recorrencel taat 15 percent cf totel : reund
seter rescurces be kert fur dripking anc infustriel pur-

fer the un-

=

reses for comiitted regeflow end tc accrun
revoverakle lcsses., The rereinin: 85 rercent sakject 1o

ied,can be utilisecd for irrigetion

=4
)
b

the stipulaticn sy ecid

Tae norms of developrent for varicus typres cof
structures very fror stete to gtate depencins uron the
existirg agricultural wrsctices, locel nydregeclogicel

L5y

crnditions, aveilsbility of rower ate. =n” =8 such it is

serrle surveys. 1In cesc ¢f Purlic Tubewells, cata fcr

L]

sischerze and runnin. hours ig eglready availckle and thoet

]

should be used fer comnttaticn of draft.
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