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thud c""' one h.10 Lo think ah<mr ccrUJLl ma11111a,ic Llltcrvcntion; or arulidal ""'"'" ot- n'.ch~rging 
ground \Vat er. .-\i-ttltnnl recha1ge "';oum~'- ib Jn>JK"I"'" ,. i" m1gtr><'nlal!otl of ground water sto1agc, 

COIL~><·tvntion of 01Lrf-,1cc n1noff in oitbO<Ltf"'"' ·,\Cj\lifrro, p1<·;<onling C\'>ll)Ol'ntion losses from surfoc~ 

'"~ter rese1V0Lt'.< by divcrtlng "' patr of' gnmnd water, lll\lli'ovillg 1hc quality of ground water"" well 

'"prevention of oaline water tntnL<Lon ill coasrnl arens 

NEED F(lR ARTIFICfAL RECIJARGE 

.\s per C(;\'\/B'o haltonal R<:polt on "(~tcHntd \V"atl·r l\esul1tc(·_< <>f lncl1n", 2--19 block,/ in«ndab/ 

tolnb1s/ watersheds foll under 'ovcr·e~ploiu·d' c,ir~gory (nnli>,atlol\ > )()() "/o) and 17') blocks/ 

rll'ML<bls/ talulrn~/ water>hcds f"ll nnder 'dark' cakgory (utilizarion ? 8S'Yo but < l LIO~~') in 12 orates 

of the colir1try vi7 .. Utur Prndc,li, Bihar, .-\ndhra Prade;h, l'l-'ladhya Pradesh, 'l'a!1'11 N:tdu, i..;:eiah, 

Kainatak", i\.1aharashna, (~upmt, Rajastlrnn, !-la'}''""" and Punjab. In such area;, dcd1ning water 

levels ncn,$sitates dcqientng of c.<istillg :ilntractiun >l!ucturcs thereby lncrc,osiug CO~I of prnnp!ng 

and 'l'1ahry detcriurarion etc_ 
Ground wmc·t level< have abo $hown n1ore than 4 111 dcdint> on long rern1 basis !n parts of 

Ctlat· l'ro.dc,h (24 dis<Cicts), B1lmr (2 dLqricts), \Vest lkngal (1 cii.stt·JCts), ,\S<rnn (4 di_st_r_i<;~>l,_Qnsoa 

(2 clistncts), 1\udlira l'radc»l1 ((, dL<rricts), J\·indhya l'tadcsh ('.<2 rlistticts), Tat11il Nadu (Ill dL01ncts), 

Karn:<taka (11 di.<tricls), i\.!ahnrashtra (1 dislnct), Gujarnl (I diotncts), l~aja;than (/.6 dt$ttJcto), l'nn1ab 

(9 districb), and l-laryana (L' di.<tricts) for J><cn1on,oon ;(""'"'· '!'he rnain re,.suns fot lowc• •ng of 

zronnd w:<l("T 1ablc ·ire: (1) """·eased area unckr irrigation, (ii) chvcr,1f"l~a1ion of cropp1t1g -;ysren» 

lowarcb """" watet n'<jL11r1ng CtOf1', (iii) improper tn'lnag<'m<·nt of 'utfacc· w:a,•r rc<ourccs, which 

fr,rcc t:1e f.1rcncts tu u11li'<' <'<l<Uted gtonncl wakr, (1v) d~f1n1 »va1bbl<· "'arcr resources, and (v) ovcr

drafl of groutid wa!c't (or agriculture, tncluolnal a11d donH>~T!c uoe< The decline in water Jc,-els has 

resnl1nl i" forlu1-e of welbi LLibcwcolh, 'horiage in warcr >e1pplic;, increase in pu1npir>g ~o<;ts and 

h1ghcr ~n~rgy cCHL<Un1pt!O!'- U "'cLCrHilic dcvelo1)111ent of ground 'vall'( tn >ornt· "'""ml area6 in th<• 

, (><llltry ]""" kd '" landwa'd "'"'"'n1cnt of 'ca walc1-frco!\ water lnl<'rfn< co r~_,ulring in contan1111arion 

of ft~sh warcor '1C[llifc'rS- Problcin ol >alinll) tngH"» bao [r"'u•1fc·s1cd Lt\ ,\!iniur a1ca of Tanul N:id<L 

.1nd ,\\a11grol-l:horw"'cl Pnrbandar bell :ilong '.'»nradl[t;< <<la<I Thi< ha; rc·nckn·d "' :cutHher ot 

tubcwcll.< uul of ""'- Slullow ,_v,-Jl, J11 l'onclidi~tlf Region ~a;t of' i'i<:yvdt !.Lgllile L\-ii<lec, hnv'' 

,.1.11 ,,,d y1ddrng snhn~ w'11,·r d"" to :;:>li,Ht)' '"!'.''-"; \V'tlh di·•:li1w of g•nllnd waln ;:i1Ln1:>,alron 10 

"" t\,~eill\g ""d gruu1i.I w,ilCl c1u.diLy 1' ck"'""'"""!> ln '111 ,,,d, _\l'l'n< ll h LlCC~"'"l' ro ,lc,vdo11 

,1: .lll'l',1"> i"nr a1 tif1nal "'' li.llg<' of I:' lJll<Hl wal<'r on L"i'.'' '<'nl<0_ 

ARTIFJC!AT, (~R()UND\Vi\Tl•:R l{J,:CIIAHGE 'l"ECI \Nl<2UES 

, \n1fin~l tcch:111'." " th~ pro<'"-" hy· which the gtoundwalc'r re,_., votr 1< angn1cntnl "I 1h,· fasrei o.ltc 

ih:lll tUllLtal rqilcnislnn<"nt liy pnttln1•. CACc''''' 1u1101T waln '1>1o di" a<1u1frr Itc;df. c\•j<llt;.,., bc<t 'mltcd 

for .1nil1n:tl rccharw· an: 1hc»c, wl>ich cil1'url1 la•g<· 'l"~nnty of wntcr an cl do"'" 1~lc"-'" too <1uicklv i ,. 

rhc vcnw:il liydiaubc ''"t<luctiv11y" htgh whd'" dl<: ho11;-.on1.tl hyduuhc conducttvny i, low"" """k•al(' 

The fonui:, whid1 rnusl b~ '-"""de'.cd m '"kcnug tll<· piopn lo~ali"" ot' site" for "rniicial r<:durge 

"'""- (i) gculo~;iral <tructure or ground w-.U<T "''''t\'<Jit, (n) p:ttl<"• n nl pun1piug draft, (tii) 1nov~1nent of 

w,tlcr l>Eiiun till" wa1er t.1i>k, (iv) >lH-f:K<: <oil' anti ,,llb,t1ata u1cluding antt't'.<"<lent 1noist"'c Ulndttio"'' 

tfncknc« aurl 1hc nalutc of 1h" 1n»anuatcd zone, (v) waln ';upply sncJicc, turb1cluy ;ind c1uality, nnd 

(vo} soual ,1ud ccooo(lltc <'Onsldcr"Uono 

l'ro,,/Ncls v/ Arli}icial Gro1111d Wu/er Recha1:r,~1 in /11df/1 • 191 
---------· 

The artitidat ced,argc tc<.hntques n1n he bru:idly calcgonzed in four ginnps ao (a) l:lin·ct 
surfac<· 1echniquc:s, (b) Direct "''b>t1rface techniques, (c·) Co•nbin:tt1ou of >llrfacc and .<uh<urfoce 

techniques, and (J) lndir~cl keh111<juc:s. OJYcet >t\Ifacc techniques include(•) Floodtng, (u) Basln> or 

l'ercobuon tanko, (iii) Strcmu augtne<lrntion, (iv) Dll<:h and futrow 'l''tcon, and (v) ()ver 1n1gallotl. 
Dtrect "''bsurfacc rcehniques include (i) lt11ecrion well,; or rt'drnrgc wells, (ii) RechaLge ['its »ncl 

ohaf!>, (iii) Dug \veil n·doarr,~. (iv) Hore hole floochng, and (v) Natnral 01wnillgs, cavi1y fillings. 

Basin 01 percolall<Jn Utlk' wirh JHI sh<1fr '" wclb Jo an cxan1ple of cotnbitrntion ol \utC,,,,c and 

sllbsurfac~ terhniques, \vhereao induced recharge frcltll Olltfa~e water >ollrcc and a<1uife, n1odifictno" 

arc tbt indirect tcchni<1l1cs of artificial recharge. lleside.< above, tlw gtOlH\d walcl conscrvauon 

sLrnctLaes like grnund "-'ater da""· roof I.op "\L<1wal~r harvc·stillg and rainwakr runoff hat>1es1i.,g, 
subsurface <lykco or locally tcnned a' llandhar~s, arc c1ui1t r1evalcn1 tu ;\ttc;I >eirfacc or sul;ourfoce 

flows. Si1ni!arly in hatd ro{,k atc·n, nx-k fra<eturing lcchni<1ueo in duding sectional bln<ri<lg or hntd1ok' 

\1rith sl1itable technique has been >ll'Plicrl tn int<:rco,nwct the fra~tLir~s and Jncrea:.c tcchnrgc_ 

SCOPE (}F ARTIFICIAL RECI-IARGE IN INDL\ 

lndia has va.-yong hydrogeologic~l situminn,_ The poten1ial ~,-''""" ha;ing favrJul"l'k hy.lrolo1,ical 
and liydruge.nlogical cund1tions for creation of sub"irface storage in rliffcr~_nr part< nf th,, rrnuur l' 

are (i) Hin1afaymi lntcttJHlnl<tr1l'. valkys sudi '" l1onn ,·aUc·y, (ll) IY!oun(,lln frouls, (u•) Foutlull 
>tlluvial tract of t<orth (-;ujarat nnd Satpurn 111onn1ain frocll, (iv) Cavcrnnns 1;"""ln1ws, ""d (;c) 
Co11>olicblrccl founations of l'enmsubr India.,\ btief desctiption "[' .<uch sitnnl!on.< is g:iv1:'1 bdow_ 

Dr.on Valley 

Jn Uoon valley, lnghly penne,.ble boulders ;ind r,raveb provide"' good >cope fur "n1llu;il recharge 
of grou'1d warer rc.<cn·oir. Surface watc1 <prcacl1ng t"chnic1u<·s 11b' floodi11g, dr1d1 .rnd fHrtow, 

recharge basin., ""d strcan1 n1oditications are feasible. 

Mountain Fronts 

Sub-1nonl<!ll<' ll"f;""' nl rhc' llHnab_'<'>' fiittgutg lhc Stw:ilik ),j)h, ~,.,..,,,.,j '\.' llhaiur nt· l--:'.\1icl; 
nceply >!oping belt of !e;s than 11) to 31J kn1 width, ~xknd1ng discotrnnuoll'IY hn'U J~m1'\ll ·""' 

\(,15hm1t to ,\,,,,,,,_ "I 'la; l\habat 'L'at·n hdr in l :u:tnnu-ltal '""l f~""'d' S11·n,"1: 1r·1ct 111 Jtt1,1nt1 """'" 

phi" :wd Bin !)oab ;,, l'unpb offct ,111 cxcdlent 'ct up f(ir m<:r;., 1cch•ug~ proyus. 

Foothill ,\lluvial tract of North (;ujarat and Sacpura ~fountain I,'rou! 

'J'h~ Salpura "nd c\ravalli tnonoLtin frut>r ha,< '1 Ltrt'." [H>knri>el fra nnilici·"l r~clrnrgc !roe\ <tLlplu' 
1nnno<ion ru1onff, which would b<·ne!it al!nvial m1uifc« in the southern ]>arr ,,[ lhc· l'ui-n,L <111d 'l '·'I" 

ba,,1ns and deeper aquifcis of "lutth C'"Jaral "'"""· 

Cavernous Lin1e~tones 

Th,, cav<:tno'" l1nH:s1on" I wcrs lll rlrougiu J'l'One al'eos like ~(urnool, C:uddaph :u1d _-\nantl'"' d1'Lrl~l 

of .-\t1dlua l'L1'1<'°h, H_aipu1, Dllrg, R.1j11.u\dgao11, lh.<rar di,,tllcto of i\f.[1., Ya'dli'rncl dt<il'L<'I ni

l\L1liar:iolol'" and l\ibr-.t,jodhp1a dto11•cl ol H>e,j-.t0ili;tn ""'' fovL>nrnlik IL>! gl'ouncl wnr~l lccharge. 

,\n "l'Jl!'Oj>l"lal<: <.01nbtnallO<l ol check dnn>< and l"'rcolnnon pond' ,uc "llltabk ITcfiarge »l: ncturc·o 

m thc·"e arcns. 
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Consolidated fntmations of Peninsular India 
]Ll Peninsular h1J1'1, 111osl of tbe 1,aoin1 h:iv<" n101<' thml i\O "/,,of the ;nc:< unckr thc·,c fnrtn'11\on> In 

th~ j)cccan Trnp b~snlu', l"'"'c·t·o: of 1h1<:k 'vc·:Lihcr<·d rc>t<lHLLT>, vc>tculor huri:t.nns, froctcire<l or 

fan\red znnc> nn<l i<ller trnl>PC"" heel> offer pooo!1Jk 1torehonsc• for recharge [11Lq~ra1n:\ wa1eroliec\ 

1nac\o~crncllt 1s vet}' cifrcuvc for con;erving an<l augnicnlin~ gconud w"tcr ''-''""recs u1 tlie;·~ 
~n;·ir<>nt11LOnl<. 

Attl'lFlClAL H.ECi-lARGE PllAC'f!CES lN TNDlA 
C<Hi>tr•.1ction of l'ercuhtton 1anko, ('hc·d< Jan10, Subsurface dykes, Undeq;ru'1nd l\andhnm>, 

lnf1lrt·,1tion C1>lllcne> aud d1ffe1c11r l)'T"" of \'i/eit< be,icks \Vmer;hcd inaclagcine<lt and rmnwater 

'11arvc·,t\n
1
, tbtoll)'h <lther ,,,,.d;""""l n1cthorls etc. h:wc been prcvaknt in variuu' parts of the conntry 

~spcc1allj Cn the owte of lv!ahara,;l!l, ,\ndhr>1 l'radeoh, Karn;itak:i, :i,.tadhya l'radeJ1 and K"j,isthan. 

l-·'..,pcnn
1

ento for "·chnrr>;c tluo<ll',h JnJec-tion wdls/ [ed1aq~c well,, hyJro fr;,ctnrinr, ot- borcwcl\o ho.s 

a!oo be<·" .tllctnpiul. ,\ bnef 1c·vww of e>>'C' otnJies .uHl cxpe1ic-nu' l>"ine,l ln v;triou< part uf the 

country i>< l'""c·nL~d bduw. Cb;ondr.
1 

Sckh;iia11 ,.nd Shi>1an;cppan (1980) sekctcd 0<J1ne l~i pctcolatlon poll<lo i!,--,ed aiid" 

bLick onil area> nt- Co1n1b~tnLc for ground wa<cT 1ccharge. )t w:is found tho.I water kvd on the 

c\CJ\;-n ~ur.ain,ldc w:o' n><np; n1ore hy 1 io 15111 ,-\bout 15 -,,,.d 2() wdh got be<lcfitcd by single 

pciculauon pond l'\w :<On" of tnfltwncc was 10 to C'.fl h". ~lnh;lll c' 980) "'gge<l<'J ""'of "'" l'h" n1onsuon water in river c;a.,r,a nt l lardw;cr for ck>1doping 

;nul aug,ncntlng uc·e icng·"tinn. ln the 1nocc% tlw n·ch,age tn l\rouod we1Ler tncrca<cs,.wfnch can b,, 

"'"d i'ur \(nbL !"top. \Lulnu· (1'!8:1) c>rncd ocif ,,,.tifio"l rcch"'I\'. "1uclie> in C:flr.1ggar river b,,siri. In the mdtl<:ed 

ll'clrn1gco ,.1u,\lc' "' l..::.u1\lk;Lcora it w-,i< .:st~bl>sh~d 1hat it c.<ploi1atton by rrcatioll of '.Vell fields rn 

c;nJ>l'd DLLl, a <ub>latLtl;il '!Ltantity of '"1face Llnw frnrn [ivcr '""'he 1cch'1tgc"l to 1;rocu1d waler. IL 

""".I.I"' [,,und .11 \);cbkhn1 <ite thol n·c\uc,;e 1hrough tnjccuun w~ll" -,11 tl•~ rate nf ~7.71p> or ~vc" 
ni<ll-<' l'• f.·~'.tblc• ;end lhe pT<><<»< ctn lw cnLltLllllCfl c<·•·n Cw- l ~day~ 

\'\i\-,ik <tmlying ll"1unc1, w;\!C"l n·ch,ltg<' O]'li()n< m ( ;nj;i.n1t, ~\1'\rill" (l 'Jl\7) tcpor<l·(\ 1h:t< ~~round 
._,·:i1e1 c;LL\ \)(' ,,11c< e,<fr1ll:, ,,·cl1"J gccl '1t ·1~00 rn 1 / ,i,,,y, 'JIJll lptn ""d /)3Ll'' /clay by -.idopLLn~ iu1ectinn 

,vdl. ;"dn11qw''.;, 1L1JLnirn1 Le< b;iti',<' '"'1111; "l'l""' inc-tho<\, '1nd '\'' eadl")', 111..thlld, ""i'''"tivdy. 
Si\,ka ,/,,/. (19')8) meniluc\c·d "'i'.''1itcon1 lo\\·Crtll~C of Ei<1un<l wnl"' \evd< 111 '""'t 1rnrt;; ot- 1l1c 

l lciht duL"LUf'. '.'°"r two d<"cadc"\ .ind ''"f',V"'led d<·-\"O.tc·llng '""i rdi\ltnf'. of \l!\<'D1lfln~tl '"Juii'n ;y>IC\U 

,.ndcrl)'lng die Yan1rtL1J Oood pbiu, niot 1op '"i" w:it<t' \,~1vc>liug, c"n"nr1c1loll nf otnnll cll<:ck 

,\rnn> o: LwoLLra'uk lt1<''1.ILO!l,, "·ch"q~rng (i.[<lt\l~h un-c\LH1'll'l '1cn·"g'· of w-,i:~r, red•"r?,<' '.<Ln1ct1ir~·; 
'"ch.<' dnt~""':b "'"l vtlbge pon<b-T.H"'i" ,n1d Soudht (1 ')'JK) coho cn1pha,;i<:c'.d th;• n<"n\ uf- t<•chargc· lu 1'llnp1h ,vhcrc w"tcr nblc i> 
,\cd1ni"~, nl the"·"" nf 2} un/y<·ar Jn owcet water 7onco u[' ill<: 5lal''· .\,_cuiclillg to t\H"rn '-'~'T'' 
w·,tlc·t J\':tih,\Jk '" 1wcrs, dr~tr<> m1<l '" c;urfacc rrH1uff iron1 hn<l ,;hould 11'· icchargc<l lntn 1\w 

aqnifcc ](,;dt,\l'~\~ 1ncccsutco "''~'gcst~d 10 be nndcrtnkc\l :ore. (i) rcch;i.cgc f1nn1 e>cc;t ;end wc'L bdno 

(di '"i" i\"wLL1g !H ()o"b region and e1uhng in liver, (nj r"chaqr,e f101n ""1si111g dra111>, (iii) ('(ll»Lrucnun 

u!- w.1lcr h.!tvcoiitlg 1rn1ko >n v•lhtgc<, (tv) iccharge 1hrnugh 1-tckb by u11sillE bnn<b arourid tke liekb, 

(y) u:ch-,a,~c ;h1un~'h wdl>, (;·1) construcnon of check darno on "1rea1n~ i11 kmHh Utt'"' of state, (vii) 

'"" uf trc:ltccl ,,cwar,e W>llct, -,ln<l (vlft) (cch.>rging thcncigh ('an"l n~twoik during tnunSO(JLl. 

1'ru.1peds o/~lrlijicia/ Ground \Valer f/m:hmge in !111/w • 19.1 
- --· 

Khrpar et al. ( 1998) reported that 'bcrc rn a gt<'at puknlial for arnficial rc·clrnrge Lh,uugh chc 

drainage system in Punjab. A case study conducted al Rt)hti drai<l revealed that IJv constttLLIWg 

sen''' of check stn1ctures acros> the <lrain al Sllitabk intervals and provislon ol- t'•chaq'e shaft 

und~r opccific hyd1ological conditions enhanced the recharge earacity of drain;. 

R-,1)\l (1998) poin1ed ouL that.in the stat<· nfGuj"rnt there are thollO<Hlds of rnnk< 1nd1Lchng 

111ielnr irrigation project>, which ate ,·1the1 defllnct ur their capacity n,., reduced d""' "' otlliILg. f-k 

>llggestcd that top pnority should be given to revive these srructun·s In the· '"ea' having deep 

water table, p<0rcuhtion pond> with 1cdiargc tuhewdls are suggested, wh~reas in the nvc·" of 

No1 th (;llj'1rnl snhsurfacc dykes fur "'1if1cia! recharge <n~y be "pprorriat<· T)as (l 993) reported 1hat 

rnjecUOrl \vcll n1ethod "I' I' ears tu he n1ore prn.cacal in rechargtng deeper confirwd ;i.c1u1fcr.< Lil Cct111·,d 

i\ kh<ana area of Gllj>trat. 
Jlagatk (1998) stucltl'.d the pos,,ibility of artifici;cl rcdrntge in ,\fahal'ccshtrn slate and "'!',,'\LSkd 

ti oat for 1he hi Eh t·ainLLll acct ".L\ong \Vcst<"rn (:ha to, rnof top h.u\·eot1ng of raLnwa,er :in<l con;truUH>n 

of rcdtaq~c pt! and ,;prini; de\'eloprn~nt is the cnost kaoiblc r~chargtng technique ln ;i.lluvial ar~"' 
of T-.1p! 1 fv~r hn>tn artif•eta! recharge thrungh construction nf spn·ading b-"'"" rcchar~e oh:drs, 

j,.jection welh, and dllg wells )i,\S bee" proposed in the ateas with over devdop111~nc of )~L·nun,l 
,vat ct Hl tinconftncd ot· scmi-ronfin"'I "'luifcr, eocltour bundiug, na!a l1u<ldinE or gully '"' ><Hrnl, ·'"'! 
percolation tank, ere arc· reconttnent!ed. In ovcr-~xploH<·d dcqJct conftned ac1c1'frots, bu1·c" hole 

injection (echn!<Jlie to provide tltrect "cce~s to the dccpe.r ~qu1fers is rec"nunen<kd 

Jain and Jain (1998) s1.ndied 1he poooibility of »rafiu,,\ rech:ttge in N<1gpur u1y, ;\\a\,nr~<htca 
""d t'ound thal artLfioal recharge throllgh r~ch;c1gc ,,,_.c;]b using ol\rfoc,· runoff ii><< 11n1nCLl>e '"-"\"' 

for 1n1plc1ncncarion k<:eping tll vic"· 1he land uoc and hyd1ugeolog1cal setll]->- It i> one ,,f 1lw nH»l 

cffrctLvc :tlietn"ttvc< for <ntngati11g tile· pollution obsctv<'d in ~'.<Ollnd walrr of Ll"· cit)'. 

Sha1t11a .ind ]\.!ehrn (1998) Lnncluckd th.it "' liard rock l:;isalt1c l"rtmn ,)(- ,\-!;,!, "ashtra 

con<nue11nn ut ren1cnt plugs or chcck d-.te11> nn fir>l "'"-1 'ccond urdcr slrc·nm•; 1' tlw llcoSt t>1dhucl 

io a\l)',rnent the grow"! watl'.r 1rservo1r_ The pr.rcolat1on rnnko ;tte fr:>';d>le in lug!t w;wlH-s of w;cw"hnl 

wher<: n"ttcr:tl JqJt"<'<>!Uno to store 'urpluo water""' ac·aibl>lc ""d 1hc sub11wrgc·rH c: "rca '-' LLLlckrLHn 

11:.' highl)' wcatlwrcd :rnd froU<1rrt\ ruck;. 
H..10 el a/_ (10'!8) r'"[JOJtcd ih:ll bod1 in ""rl :•oil arnl hlnck -""l "'"''"' ol \1v.lh1n l'r."i,.,b, lh" 

iainw"tcr harv<»ting 01n1clL1t''' (cb<·ck cLun:;) with slor.tgc '""i"'cil:1 '" t.lll)'/. ol II.II"' ;n II\\; '1\~1-~ 
u1nltihuwd tn addirwnal gt·o1111d "'""'r recharge, rt'<' in wa"'' kvcb :end '"'\"'"'"''"'L\t :n ,,.,_.[I ywld', 

'\'11'U<lbl e/ ,,}_ (l<lSH) l<'jJOtted th,it 'ub>tirbcc dykeo an· a\eal !','"""d watCL _,l<n'a!','- :,IL''l<-T'Ll''> 

l{H ~.:cub, l'"Lllcnbtly ,1\0,,g tbc Juglot·( <·lcvat\<ll1' wlwr,· w,·]b go c\iy rlunng the"""""'_,_ ;;!LW<' 

wd1vtch"1l bnd holdiug is very stnall, sc1bourfocc dyk<·' can lie IJ,:nr·ftc1al wlL<:t\ 1l L< ·"-'" p1,·d !<H 

r n1n1nullity 1rngation puijcrT'-
'i 'lH· ,.\iovc <'.:l<C >.tudi~' Jndtcak drnt while l'lnnning f"1- ar11fv-ial rcdt,.Lg<' 111 thl' '""·', ""'' 

shotild not uuly conStde1 the hydrog(:ologtcd "ondt11ons uf rhc "'""but 1hc: cco1«lHll<:> ol "'' l""i'." 
optlol\ abo. If the· hencfilo exc~r·d Ol>t Jl\Cllttcd Hl rcd1a1g1111\ 'H1d trnn.<nll:»·""' lay1·r u1:!L< > ,l(jllll-,., 

<'Xi<ts, nnly then t>nc should oder! tlw pnttlcuhLt recharge oplton and lh<Lt :tre,l f,,, rcdi;ugillg 

CONCL{jS!C)NS 

,\rtifiual gronnrl w:1lcr rccl1a1e;e io ncce<0ar)' io con1rnl. (i) llw declin1t\g );1ounrl '""l<'t le•,.-,.],;, Iii) 

oV<'r-,·~pi<lll:tl ton of ground w~tet re<ourn·>, (ia) se:< wnwr Lrltl tO>JDH, nnd (iv) rkg1 adannn of g1oun.l 
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