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Tm firot phaso of the project carried out t VY. V. Sumrzonfkl and 
1?, It. Tlhlockv Geologists of the UoS.C.S., Ias produced refinomrnts in nll 
of the prepood requiremeonts for tho project without chanbing the projcct's 
nature, scope, or course of action. AccorUnGy, Sections A, 13, C.l, D 
an E of the PPP remain valid... . .... . fotncd statemento of 
roquiromnts and costa are cot forth in the two geologists' proininary 
roport, attached hcroto. 

The principal rof.-Incinta aro a smallor aviory team that relics 
on the imaltiple caabilitin of U.SoG°S° professionxl staff, smaller drill 
rigs nera suitablo to the terrain and facl.tieo of the protect area, 
Idcntification of the ki nlo nw aounts of couipment that are available 
for local currency, and fallcr aeci1f2cattion or the work program in terns 
of toot holes ary imies to bo dril!ed ard other results to bo roalizod° 
Accordinglyp fiL-ums for all aspects of the projoct ecmuld now be talmn 
fron tho attached report. 

The refined fi4uroo in thl report should ratio7y soDome of the 
queoti.ons raisod oarllor by AID/w on the PPP, particularly with roeard 
to equit-Ont. On othor qucotiono, the folloina cozrxcnts aro provided. 

Qustion: ,Training elemont sohu,leso than thour)ht out. T11 level 
of staff pro.sed nny to tee Conior to corxhct'ng training." 

Commonts: 	 The report nroroccs as Teclmical fasiotanco a stafT of 2 
eoologists (Urn4S) for 3 years, .1 We.ll Dr!3ling Suporva'cr for 
I year, and 1 Ohonist (UfPGS) for a shcrt tcur of duty to cot 
up tho qun-ity-of-ator lab. On-job tralnrns" this staff 
uil be given Nebpalco personnel nss' ncd to th protoct in 
all raspocto of the invoctgations project. Soo training 
proposed paeo 20 of report. Thi' typo tralning Lao bon 
hibgly succoesful in tho surfaco sintor project. 

Participant training with tho U.TS in also proponod for 8 
or)loyoo during the three year procrTM. 

Quostion: 	 More irortant wo need more dicusion on what folloim Cround 
Water Developnment Projcct. 'Iat arc the next otops? 1Ba 
much Aurthor does tho U.S. need to be involved?" 

Comzonts: 	 The Trriation e... t.-,cnt, ITC%na a bulot of Rs. IOCO0,COO 
for linor Irr!:k'at-on Dovclo!.nont for the current fiscal year 
(1b. 40,00,O000 ICM; Fs. 20,00,000 im) n. 60,00,C00 hIzvo 
been al-ocated: 11s. 40,00,000 Pro corniittcd to do,1opo-nt of 
40 tubeumlls in the Terai Ly contrrct with Indian w ll drill!ng 
firnw. lbst of the dovelerint in plnncd for the Factorn 
Teai hlcovor. 
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for rY 69 :10 fls, lOtOOOCOO. If tho, curront,111 p~ahnnod 	 tmutrot 
dovolomiont 	 Is cuccoo.CAu1 aill Cromni-wator otud1ytuboucli1 

projocto z4rVic-.to tho fbaslbflty ofJ tl:ln activity, it is 

O,tlm this phaco of wztcr cdcvolo,-=~nt 05neo cwoUco - e:-mand 
ctrclr~far an peronn.1asiowtintr resources are 1!r2~xtd 

sources are concornod. 

oa baa. o thtc.:torsivo longs ranco0Irri,-atiorI Dorirtnont 
.nvontoryM.om-uatorX nrerjrnm is imract-Cal intil, a stclly ary. 

compictod or at lu-iot mnitintcdo.of tlhe. potm~tial aro 

it nproprlatoAs tistudy~ io ccq.)letcd in onch nrozi, will bo 

f'or vo:lto to to (.cvo'.-Pcd b - tVho -rivnto coctor, and./or ty 1. 

kynd5.vn drI.lLn- cojn',nico c'n bo t'ncd am! t-.cro ujll to no 
involvenaont 	 in the Gdovco-,Apn-.-fltonoccnity for direct U.0S. 

tnless docired for otber roasons. 

oem cf, cq'nmont
Q;:orton: 	 ".46 livav.1,-ut cVonnlly cam~ problons vith 

for which dlc~lh-,xrm n7 procccd. 1b bolievo coverall C h 

ttttblc with equipmnt rron Ind-a."
5'.cro s 

Gom-t-ntl3:
 
?tos on rlicmpCt
 

or~ the tyn'-	 prorcscdl for theA cermbinatlofl ritzCorbination 	rottari and 
invcst~ S,-t~cn ',n the Tiorai n,'-rcr_-rsCm.ein-vatorcablo-tool rirCg 

to bo bcest suitedK for tihe contemnintod uc-o - n t1lo 
dri'lnIm thrcuxharea. At scm of the cito, 

of tbe p4sdmon-t vill. We difficult;boulder zones 
to drilled to nat other sitcs, test !:oleo u-11 

dopth of about 1,5300 fcot. 11orcovor, tho r:-tr 

should Lc. ccxablc of innta:! 15ng r-n~v 
tubo wlls to donths of 4,-0 to 6-0 fcot. A rir 
oquzil to I'eiling "VT130) would £u U1l 
drilling req'uirements andl ,Ct w:ould W relatively 

F~bilo udor ox.*,-tn road cecnlitoro; it may bo 
The use ofmuntod on a truck macla In Inc! 2'i. 

manitacturOtwo iVonticc-2 conbinat-lon ric-sof I%!".. 
uculd rrov~xloas prc-ocd In the-; pro.cct n~rin, 


the I-'s fci' an c-..._c'crnt tcst Oini.nrp rrn,,

rvolat-vr2 1-.n'tora~d 

astunt cC-:_AtchnralkQo sr)Rro nxr. !Vo 
ccrnnralc r5.S is rivai-.abJle in lrilia. 

snsur~n recOs with a 

fT ,-DIIV A1. IJS11 
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rrom all roportop including, t1bo f ndingo of' Mr. 

Rom-Awntcn (US AID, VTow WDoJ.. It oppoars that 
rotary? rIGs or' Tv2h'in rmanW'acturo aro, not acptato 
to drill the o t holoo ari tube v:oll mropoood 
in tho pro~cct. lhoro' in3 doubt thlat tim o l1h 
mont wouDld ner1or. u 11 at dopthn occooding 800 
£cot. 

'1Portadr11 	 Tbis Z'ir-. a otra3.ght rotary- rnnmif'cturcd by Winter-
We sa Co.,' k onvoz', Coo., han drilb1od a cir.all 
nunibLr of tost holes ard vator trelbo in !Tcpal
ainco 1956. It has m'nt ccrnictcd a test hole 
to a lopthi of' 310 1'cot,, 10 to 6- Inchon diar-mators 
In Holllnbno. At tha-t snito, a narrow vallcy in 
tho flitiil flanrge, dr£iinG con Itio wore 

o~tov~~y Yf~.citiwith boulders~ procnt 
thouhoul- tho vnaly. £21O tAcoordinr! to tho 

aenintarit .rIbct3,o ri norfonn.cd tollp noarly 
al- of' the CDril25n- ra Icy rx-ans of' a t-.1ceno 
bedrockh bit. it --c !-orped 	 to convert tain toot 
hoic into n cr-ail Tpublic-suvpl y walol in Jrune,, 

In General, thn rig scono to be in good con'1--tlon 
aml doos not prounrt opocini -,,:cbernof' rp-intoanco 
It :41 oquipj-d vwith altcut (1-60 focot of' 2 r. inch 
dr.1. pi-o and Is capable of' dr.11n 6-inchln 
holo to tl-t c-th. I&-ita, co rno from 6 to 10 
Inchen, both Oraf, Lits nd bcdIrcc: bit's are 
uvaalablo, Vocw bits nhve Ibcen Wit-ht L'ei~O 
to tVrzo by Dart. of'Trri,-ation,, 1.N.G. 

Tho "Portadri,21" would bo veol suitod to dr:2'11 
vrna321-divo,:etcr or~lornto:; Lho"co in tic Torni. Au 
Ito CQcaacty to drill rnvc~thcn uol~o Is rttheor 
l.ivtii., the transfecr of' the ri ' from the Dep-t. of 
Irrigeat~on to the Grt d-..tor vetato 
Pro~icct would nr tcc-t OrillinG in the Niairal-mur 
area nr~or to thc msr,'ival of' any cirillin ccuin-r.,c'nt 
fromi the U.S.. - 1thout hcn:2icaping tl-c frparlumnt 
of' Irricationts pAnom to install production vollo. 

Tzflovorso notary 	 %his mthod ner-.its tho dr--1Ln of' 2nrgo-w.izcrp.'tr 
holeo an! is rorfor'cd Ln uatcr wollrc mi to a 
clcpth of' about 450 feet. Tho erillina ' a 22-inch 

TICTASSIED 
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bole allows for propcr 3TaVol paching of tjhe 
uoll anl asoures nim'.imun yold. A rig of Inciian 
manufacture (Pionoer Tubo oll lndustrios, 
Privatov Ltdo1 Calictta) has drilled 4 holes and 
Installed 2 tube vollo to dopth of 30 to 420 
foot botwcn 1"by 19 aryl 30, L963, in the area 
of Parvanipur9 KalfgaQ, ard Jitpur. Tho oporationo 
of drilling, inotallInG casing, and Cravol pacIcing 
wore uoll coordinatod b? tho IY]i-n contractors 
Tho drilling equiprmnt appearod to Im adonuato 
for tho lob, am',, in Lionral, the operntions
procooded smoothly and an rapMlly ao in the U.S. -
The aqTifer tost weli to ta installod tmidor theo 
project by contractors ahould to dr .lod by tho 
roveroe rotary othod , aixi production vuls can 
bo drilled b. tln cano kind of rigs. 

Tentativo Tino Schedulo 

qLon~ntr~u; ndt!ipn Pro,'cc__hv 

First Year 

1. onth 	 Place ordors for proctaomnt of lst year oquipnent lot 

3. month 	 Arrival of conlor U.S.C.S. advisor. 

4. 	mnth Ibgin toot Llng ith "Porte,.rI.lf" in couthernmprt of 
lairahav;a area. 
Arrival of sciontific Oquipnent from U.S.
 
Arrival of oquipmont and volaielos ordered in India.
 

5. 	 month Arrivn!. of U.S.C.S. chomist on TDY, to cot up uator-cuhality 
laboratory ani train perconnol. 

6. 	 month Arrival of dr± '1_ngoquipzmnt from U.S.
 
Arrival of U.S. dr:i.!2ing suporvisor.
 
Arrival of cocornd U. .S. advisor.
 

7. month 	 Start of toot drilling in llalrahava area with U.S. oquipront 
Contract for Oril!inr of 6 tube .olln 1y rovorse rotnry mot;od 
in I airnhaua area (:2)tring-toot 'ollo). 

9. 	month Drillin.fof 3 tuba 'ollso in Maiml am area by U.S, rig 
(puiinc-toAt L'nll). 

UY."C1A SSIF IED 
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About 50 to 60 toot laolon w-4I 9 tube woluh sioiaa bo comilotod in the. 
Dharaa area during tho firot year of tho profoct. Also alcut 15 of 
21L pmiig toots scheduled in tho area should bo ccm ood, Doring tho 
tmnsoon nocson, wil b office vork: rocord filoo,, locfs,'crmhauir WE on baoic 

Coolosic tional, nletechon, other 1ihotwrationo;.. 
Placo oikler for' pz'ocurcnont of 2nd year cqulprrnt liont. 

Comle1to test dr 1ling in PaIm-rahiaur aron. Cc-m-,1eto, arin2-purpingl 
toot.] cchcyli.lod~ fors area. Iovo to ilc-xrilarij area, drill2 about 55 toot 
holoin. Cothtrthct for dri.lihng of 83 tub2- volo by the rovorso rotary
nothod * Pcrfcor about 15 ptunpiwC toot In the IlopalrrunS aron. 
Place ardor for procurorent of 3rd year oquipmacrt linzt. 

]Drill. alxmut 55 toot hncors am' 9 tulxi voe) is n tle Dbanpsrhl area. Contract 
for tho dlrilling of 6 tube vol).s 1 tho ri'orr rotnry nmthorI. Perform 
a!-otat 15 ptxmrjn to.-ts in the fLhauGarhi area. 

Whilo the tino scelldule at-oe Is orptimnstc with respoct, to procure
iLerzt of oquipLent,. tie U.S.G.S. tean Cfools that it is. attainablo, and 
the tirin, Of the ronooon mnlccs thin*, rocdulo osront ,a to avoid losing 
a Aull. ynar, U.S,(O.S. otaff in tho U.S. in unlirstocd to be coil-ect-Ing

nprinto c cr~in ota cent p, pers can be inouod 
promty. As a contr"ibut-'n.n to t tii~tho ch-cdu~co, 17M Secrotniy 
or Uktrr anid P.o::,or hnn agreed to mako available eitheor are of tho Indian 
drill!s hia 1.4inistry is now. purohis::no or tle T Portucrill '"dc.scribod abovo. 
Iloithcr is cwmbalo of carri":ing the -r:ojCct'a dril-11no roquarc-monts, but 
either r!C can g7ive a focus to rnbilivition as isocr as theO first r-eo2.egint
arrives an] cnn porforr, vork tivcnful to the pro.1oct for a rasonable porlod
If arrival. or -mvicet oqui-'pnnt fromi tho U.S. sho-uld bo delnyed. 

Vot reflocted in the cont fir-uros are p~osibilities of nying- for a 
voll drilJer mld for s-cr.o nort-;cinant traim-nr3 ---th U.S. cuncd Pakistani 
rupees. Irt?, zc.~: will conafirm those posoibilitiao L-j conslting Sn 
Pakiotan at the bLginninrv: olf his return tr-Ip to the U.S. 

Attechmontt 	 Gro=1n-;.. kitor Ibaourcoo invotimytions LA IM 
Prooram for lia !Jstern Torai, Nopal 

W.V. 	 WJnrzofld~ amrl P.M. nalbcc, U.S. Cloolougical SurvcV - 5 corlan, 
UTCMSSIMID 




