
1)EEl' SEATUI) 'I;KACrI'URED AQUll?EHSq IN CHYS'I'ALLINE ROCKS 

(Gisl of Yirlk by V..Juga~znt~lhan, Central CI'rolmd Wutcr Ilnar4 Dun- 
gal or.^, cfc.live~.c~d a1 tile ~rren~iscs o[ tlle Geological Society of lndiu 

on 30111 Ocotohcr 1992) 
A widcly quotcd refcrcncc on the subjcct cvcn in prcscnt days is thc onc by I):~vis 

and Turk (1964). A major conclusion in thc papcr is "As olxn fraclurcs d c c r ~ r s c  wilh 
dcpth in crystalline rocks, ground watcr flow to a wcll borc per ftwt of thc wcll, and 
thcrerore also thc wcll productivity, should dccrcasc with incrc;lse in dcpth". In a publication 
brought out by UNESCO (1984) a dctailcd analysis of thc dcpth discharge relationship 
obscrvcd in many parts o f  tllc world is givcn and many rcrcrcnccs arc quotcd. A sixty 
mclre dcpth Lim it;ltion is ;~lso suggcstcd as a maximum economic drilling dcpt h. 

PROllUCTIVITY OF IIEEP SEATEII FRACTURES : I n  thc I;lsl Scw years, dccp 
drilling - up to 3OOm has bccn (lonc in Soutli Kanara. Kolar and I3angalorc districts in 
Kamat:~k:~. In many borcholcs, a distinct improvcrncnl in thc yield could bc obscrvcd bclow 
I (Mm. I:or example, in South Kan:~ra districl, thc cumu1:tt ivc prccntagc of cxcccdcncc: 
of obtaining disch~trgc of morc than 1 l/s incrc:~scd from as low as 2% for borcwclls of  
1 ~ 5 s  than 20m dcpth to 58%) Tor borcwclk o f  7Sm to 75% i n  borcwclls o f  200m dcplh. 
In thc ~ i s e  of 2 11s. it incrcascs from 30%) for 75m dcpth to (55% for 200m dcpth. In 
thc of Kolar and Dang:~lore dislricls. similar rcsulls of iml3rovcd pcrformancc at dcpth 
havc becn noticcd. In thc m s c  of 13angalorc. improvcmcnt is nolcd in 9 out o f  12 cases 
and in thc case of Kalr~r district, in 16 oul of 31 'c;rs~s. Similar rcsults arc available (8 
o u t  of 27 crlscs) from Ilharmapuri district of 'l'amil Nadu Statc. 

Whcrc spccil'ic cap;lcity rcsults arc ~rvailablc at two different dcplhs, thc irnprovcrncnl 
rnngcs from 41 lo 209%) in 13:lng;llorc district and 33 to ;IS high :is 675% in Kol;rr,district. 
In 4 out of thc 6 alscs in the lattcr, i t  varicd rrom 120 to 240%). 

It may s~rfcly bc conclucicd that productive fri~clurcs cxrcnd to (lecpcr levels than GOm 
and hcltvy flows of ground w;ltcr rcportcd in dccp lcvcls in under groundmin~s arc not 
C ~ ~ I ~ C C  wcurrcnccs. 

INTER-RELA TIONSHIP BETWEEN SHALLOW AND l lEEP AQUIFERS: 1:rorn 
thc rnanitgcmcnt point of rcvicw, it is dcsiroblc to know this intcr-relationship, 1:or cx:lrnplc, 
if it. is cst:iblishcd that thc dccpcr aquifcr acls as a classical confincd unit with lhc rwhargc 
arca occurring a1 a distant placc whcrc lhcrc is not much dcvciopmcnt and is also not 
possible for cconom ic and tcchnic:~l reasons. L3abar and 'I'cn~i bell in thc picdmont region 
of U.1). for cx;~mplc - the rcsourcc ;rv;rilablc in thc decpcr unit can bc trcr~tcd as :in 
atlditional rcsourcc li>r dcvclopmcnt. 

Ilcsults ;rvail;tblc: so filr havc not cstablishcd thc cxistcncc o f  an addi1ion:rl rcsourcc. 
1)ctailcd pump tcsts conducted in the wcU fields, whcrc piczomclcr nwLs wcrc installed 
tapping diffcrcnl units, show that when the dccp s c a l d  ' fractured aquifer' wits pumpcd, 
mc:rsurablc drawdown occurs in thc phrcatic zone. This is jllustratcd in l l ~ c  a isc  of :I tcst 
conducted at M:rrol~all i .  

At Marc)h;llli, a massive horizon is cncounicrcd at depths of 50- (,Om. In the bord~olc 
drilled, high y iclding fr;raurcs wcre cncountcrcd at 134- 13G and 176-1 70m. 'l'hc spccil'ic 
capacity ;it ihc dcpt11 of 58m whcrc rnnssivc horizon was rnm wwos 8 . ~ r n ~ / d : l ~ - m .  At ISOm. 
it was 27rn"d;ly -ma 'I'owerd undcrst:mding thc inter- rc1:l:ainoship of thc dccp scatcd i'r:~cturcs 
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REMARKS I 

'Whon deep fracture in PZ was under pumping 

When drmp fracture in PZ was under pumping. 

Water I o w h  of deep fractures monitored after separating 
by cement wd ( Only rccovory dota.) 

. yVhoh PZ (prior to reperation of rhallow and deep fracturrs) 
was uncbr pumping. 



with the shallow :~quifcr. a I'M nest separating thc shallow aquifcr from tllc dccpcr fri~cturcs 
was constructed. 13csidcs, the wcll ficld includcd a dccp borewcll of 180m and a shallow 
borcwcll to thc depth of 35m. 

Figure: 1 depicts the cflcct of pumping thc dccpcr fracturc systcrn in thc P.N. on tlic 
C.W. and shallow abscrv;~tion wcll. 'l'he EW stilrtcd rcacling from lhc Sirst minute of 
pumping iind the shallow observation wcll rccordcd a rise in wiltcr lcvcl t i l l  thc first thrcc 
minutes followed by lowering of Icvcls from firth minute onwards. At the cnd of 31M) 
minutcs of pumping LW and shallow wcll rccortlcd of'drawdowns 3.1 and 0.31rn rcspcctivcly. 
'lhc zone up to G3m tap@ in the ncst rccordcd drawdown of  0.099m at lhc cnd of 300 
minutcs of pumping, and thc walcr lcvcl continucd to dcclinc cvcn aftcr stopping the 
pumping in the dccpcr zonc. 'lhe dniwdown recordcd in thc shallow zonc of ncst aftcr 
125 rninulcs of rccovcry was 0.1 lSrn and continucd lo bc: thc samc. willlout furll~cr 1;ilI 

or risc till 252 mins. ol' rccovcry. 'l'his confirms thc intcrconr~cclion o f  thc dccpcr fracturc 
systcrn with the shallow oncs. tliough thcy arc scpcratcd by non-prcxluctivc granitic gnciss 
01' about 70m thickness. 

CONCLUSIONS: Ilccp csploration for gnlund water has conclusively provcd thc presence 
of prcxiuctivc aquiScrs beyond thc normally acccptcd dcpth limit of 6Om. Ilowcvcr. thc 
prcscnt rcsults ;11so indicate Ihat 1hc dccpcr units arc intcrconncotcd with the sl~;rllow 
phrc:itic zonc and they do not appear to have indcpcndcnt sourccs of rcchi~rgc away fi-om 
t hc in1 mcdi:itc vicirlily. 
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Idcnlil'ici~[ion and promotion o f  frontline and challenging ;Ireas o f  I< & I1 in various 
disciplines of S K: 'I' is one of the vital activiiics of 1)S*l'. As :I part ol' this cndcavour. 
the i'rognimrnc Advisory C:ommittcc o n  Earlh Scicnws ( A )  h : ~  idcntil'icd thc 
following 5 cmcrging arcas having strong relcvancc with Indian Gcology: 

1. Indo-Gangct ic Uasin 
2. r l l ~ c  Vindhyilns 
3. Modelling in Earth Scicnccs 
4, i)alacobiochcmistry 
5. Fluid flow in thc Earth Crust 

I h c  i n  T3asin with its casu;~l and adjoining Ilirnalayan topographic front and 
subduction/collision bclt forms a gigantic labori~tory in which ez~rth's dynamicill proccsscs 


