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Abstraot.

This second interim report, based largely on field work from October 1972 to

June 1973, describes the preliminary results of hydrologic studies and exploratory

drilling to evaluate the water bearing properties of alluvial deposits underlying

the Terai area of the Bheri Zone of the mid-western part of southern Nepal, The

investigation and drilling were jointly undertaisen by His HMajesty's Goverment of
Nepal (HMG)ard the ..S. Agency for I ternational Development (USAID) with techn_
ical assistance of advigsors from the U.S8. Geological Survey (USGH).

The Bneri Terai comprises abouth 1,800 square Kilometers of gently sloping cult

ivated lends and dry jungle lying between the Siwalik Hills on the north and the

Indian border on the south,.Monsoon rains cccur from mid-June to October and the

remaining months are largely dry.ilost of the almost 227’500 pcople of the area liv
in villages and towns and subsist On crops grown during the ronsoon gnd livestock,
Dry season irrigatiqn from sireams and rivers is only practicable in areas

nearby the major rivers.

Use of tubewells for irrigation in much of the Bheri Terai appears to Present

the best prospects for year-long irrigation and g three-crop economy .During the

1 area 45 test wells totalling
Toughly 26,500 feet were drilled on & 9-10km (Xilometers)east-west and a 5-6 Xm

ground-wWater exploration operations in the Bhex

north-south grid pattern.Aquifler tests to determine the hydraulic characteristics
of the water-bLearing beds were carried out at 27 selected test -well sites,

(1)



The areas where tubewells cen be succegsfully develop for
irrigation are not uwmiformly distributed in the Bheri Terai.
Generally,tiie Phabar zone and the flood plain areas of the Rapti,
Bebiyond Karnali Rivers are best suited to large-scale Ground-water
exploit.tion.The central pert of the Bheri Terai presents the poorest
potentiol foi ground-water development.Aquifers occuring in the centrzl
part of tne weport ake. are relatively thin consisting of sand ~nd grovel
lenses interstroatified with clay layers of variable thickness.Extensiver
areas with flowing artesion wells were not encountered in the Bheri
Terai.Tubewells‘encountering positive artesian pressure sre located only
along the northern wmargins of the report area.zven though this crea of
pogitive artesian pressure 1z limited,successful drilling in flowing
artesion zones requires the use of heavy barite based drilling rud to
contain the ertesion pressure until the aguifer can be fully
penetrated by the drill and the well casing can be set and cemented.
\Tithout proper uud control and cementing,Wells in this zone of the
report ‘‘blow out’ resulting in uncontrolled flow from the anmulus
around the well and from the well itself,

The chewical quality of water from the artesign and semiartesiaon
aguifers in the area is generally good ond suitable with few

exceplions,for domestic supply,livestock, industry,and irrigation .



Introduction

Purpose and Scope of Report

This interim report is the sccond of o series and summarirzes date
ncollected in the thV1 Zone during the fourth field season,extending

fron Octobver 1972 Lo June 197%,in 2o project designed to explore the
ground-water potential and geohydrology of the Western Terai region of
Nepal,.The report also presents preliminary conclusions regarding the
occurrence,quantity and chemical quality of ground water in the Gangetic
alluvium and Bhabor zone deposits underlying the Bheri Zone of the Western
Terai region.Accompanying tabulations present part of the basic date on
which 2 final interpretative report will be based, Although not in final
fopm,this information will be useful to prospective users oféﬁround water as
well as to those planning lerge-scale tubewell irrigation projects in the
aren., leaders not technically grounded in the field will find the Spplicable

basic principals of geohydrology described in the first of the report

sericsy " Ground Water Hesources Investigaions in Lumbini Zone,
Vestern Terai,Nepal, *

The present investiyg tion of the Western Terai has been jointly
sponsored by His Mijesty's Govermment (ii¢)Department of Irrigation

and Hydrology,lMinistry of Food and ngrLQulture and the United States
Lgency for 1nter1~tlonal Devlopment (USAID),Technical adVvisors ‘were

assigned to the project by the United States Geological Survey (USGS)
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N Location and Extent of Area

The area of inviEtigation lies entirely within the Terai section of
the Bheri X Zone-.of Nepal ond is locoted between 27°50' and 28940 North

lotitudes and 81915 and 82050 1+ past longitudes and includes the major port
of the somewhat more extensive Barke and Dardis Districis,the area extends
about 73 Kilgmeters east-wesi and rances in widtnh from23 to 30 Kms north-
south and covers approxim:btely 1,800 square kilometers (fig.l). the eastern
limit of the Bheri Terai is marked by the Rapti River at a point where the
drainage changes from east-west to south,forming a large bend, and aon
arbitrary line drown northward firom this point to the Siwalik Hills.This
line marks the eastern boundary of the exploratory drilling although
extrapolation of data from test noles on the west bank of the Ropti River
indicate similar ground-water conditions for the narrow strip of flood
plain east of the river in this area,

Yhe western limit of the Bheri Terai is formed by the Karnali River,
sometimes shown as the Girwa River on older naps.The northern limit
lies along the base of the Siwalik Hills end the southern limit is the
Nepal-Indion bordersThe principal fowins in the area cre Nepalganj and

Gulorine

Econoniic and Cultural Features

Nepalganj,the population and cconomic center of the Bheri Terai,
is served by a grass airstrip located 7 km west of the town .As this

air field is inoperative during the monsoon,plans are extant for

()



constritinn. AT an ol weodtham ademart narth of towne There is also.a: short

Take~qff and langing (STOL) airveraft loanding field located ot the TForestry

Department hecaljuariers oun the Babai River in the western part of the Bheri
Tercio, The Indlon Goverment rwilway terminates at Rupediha, adjavent to the
border,about 4 Kms south of Nepalganj. There are no other tiansit railway
the webal Indian horder in the report area,

Nepalganj ie cornectod - ule Indien road system by a few kilometers of

1974) ende at the northern edge of town.The
i km~ of rozd exending west to tic niretrip is also paved and from the end

entry peints 2long
\
surfaoc¢,;uuu which currently

of *this pavems t wesl to Gul ris the road is primzrily o dirt track,2lthou-
gh improved wit. small bridges nud culv ert The extension ol this track,

exst of Nepalganj, ultimrtely coniects with tie Dang vrlley,in part,vin ke
Rapti. Kiver érainge. The Coverrment of Indis is construciing o link in vle

Bast-iWest higaway systea extending fiom Nepalgznj © Butwal in the Lumbini

Zone, In addition,proliminary pl ns for o joint HIG-USAID project to const-

ruclt a rcadl Yrom  Kohalpurwa on *ihe East-West highway northword to the Sur-

kFhet Valley are in preparation,Guloris in the western part of the Bheri Te-

roi is linked vo Indic b, o puveu rood which,however, terminctes ot the bp-
rder.Use of thic route is limited by the nee. to ford or ferry the Babai

Eiverj,either of which proceedures con prove difficult during the monsoon .
£ wiell-mointained jeep trock along the nobthern limit of the Bheri Terai

connects Chisgpani in the east to the Iorestry Depertment comp on the Babai

River in the west.A number of other of cther north-south forest trocks ore

also excepuionaily well-constructed and maintained
Ay elsevhenos in she Nzpal Terai,most dint tracks are usable only in the
dry escacon wud then only by 4-wheel arive veniclas or bullock carts.lionsoon
trovel off the Jurfaced roods ie limited to trgvel on foot or by elephant,
The 1971 census o’ Nepal indicates a populaticn of 227,500 for the Banke
and Bardiso D-gitricts of the wore extensive Breri

FREN)

Zone. Parts of the Banke
ond Bardie Districis 1's outside O the Terai and the concern of this report,
The majority of tle popilation,hcwever,lives i the Terai sections of these

districtes.In contract to much of ihe rest of the \e stern Teral the population

hag o proporiicnutely larger number of oslems,n fact that is evidenced

S o prop i & 3

by the architectursl style of mony of the milings especially,;in Nepnlgonj.
The population uie~ includes the indi enous Tharus =s well ss people f-om

the mif-1and ol northern halls wio are being re-seitiled in iie Ter-j.

(5)
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Previous Investigations

For non-hydrologists use of this report is keyed to the earlier interim
report on the Tumbini Zone which describes some of the general geohydrolo-
gical fentures of the Terai belts As for the Tuwbini Zone,the basis for
planning the present investigotion of the Bheri Zone was provided by WiV,
Swarzenski and H.Mi Babcock (1969)s

Acknowledgcuents

This report is the product of the cooperative efforts of personnel of
HHGyGround Water SgetionsDepartment of Irrigotion and Hydrology and U.Sa
andvisors assigned to the project by US AID.It is the first result of appr-
oximctély one year's field work .Project personnel in all catagories,prof-
essionol,sub-professional,and aduiristrative have each,according to his s-
tation cnd job,contributed to tiie success of the field operation .Thanks
arenlso due to the mgny‘government officiuls and privﬁ%e individ.als who

agssisted from time to time in project objcetives,
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Géography
Topography and Drainage

The Bheri Terai is similar to Terai of the Iumbini Zone as the same
basic geomorﬁhic pattern persists. The Siwalic Hills with summit altitudes
of 5,000 to 5000 reet trom the northern boundary of the area. Coarse grai-
ned fluvial deposits have been laid down in the piedmont Bhaobar Zone by
Streams debouching frou these hills. The bhabar deposits form alluvial fans
overlying and in part intercalated with the finer grained Gangetie alluvial

deposits, Extensive Bhabax deposits acour, however, only near the Rapti,

Babai, and Karnali fdverc. The same pattern of the Bhabar deposits persists.

in the Sheri Terai as in thelumbini Terai with large streams developing
more extensive alluvial fans and smaller streams depositing small fans.
The intertluvial areas between streams are often devoid or Bhabar deposits.

The Pheri Merai is traversed by three major rivers and mumerous
Smaller rivers ond stresms. The Rapti River in the east drains the Rapti
Valley before the westward Tlow swings to the south at the point where
the valley merges into the Terai. The smaller Babai River flows Westward
from the Dang Valley behind the Siwalik front to debouch from the hills
in the mid-west of the Bheri-Terai, The Karnali River, the largest river
in Nepal,forms the far western limit of the Bheri Terai from the point of -
debouchment from the drills st Chisapani to itg intersection with the
Nepal-India border. Smaller rivers and streamsg heading in the Siwelik
Hillg flow ouly intermittently in their upper reaches south of the hills
during the dry season. Flow is for the most part continous, although small,
during the dry season downstream of the Bhabar Zones in the smaller rivers
and gtreams, There are s few perennial natursl lakes in the south-~-central
and nortiwestern vart of the Bheri Terai,

The instability of stream courses in the Nepal Terai is demons—-
trated by at leagt one classic. example of stream piracy in this ares, Oldexr
maps of the Bardia District show thé.town‘of Gularia.on the eastern bank
of the Babai River, I+t is presently(1974) located roughly 1 km west of the
river, Accoxrding to local reports sometime during the lonsoon of. 1960, the

Babai River aut eastward to intersect a meander of g smaller stream. Conse~

quently, the. Babai now flows for. a few kilometers in the captured bed of
the smaller stream. This event caused the river +to flow: east. of Gularia

(83 5
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althoigh the older river channel to U.e westalso cerrics fl w duxing the
monsoon,eifectively making an islend of the town.Project personncl ma.ing
& Treconnaisance survey o: the area were somewhat beuused until a local
cultivator explained that, " it was a very old map and & very new river,"
The surface Water section of the Department of Irrigetion and :Hydro-
logy maintains gaging stations on the Rapti,Babai, and Karnali Rivers,

Date from these stations are suumarized in table 1,
Climatic I'eatures

lleteorological stations are meintained at Nepalganj,Cularia,and chis-
apani on the Karnali Diver.Deta from these stations are suumarized in table 2.

Tgple 1o~Summary of Discharges of Major Streams in Bheri Zone, epal

10atehnm ' Years of 'Max Flo'Min Flow 'Ave Annual Digl

’ i 4
Station }éent ar'hecord 'w in m?/in mJ/sec 'charge in n’/ 1
Yea inkm' Isec ! ! sec '
Caroeli Tiver at chisapemi'h2,890 '1962-72'16,400 ' 214 ! 1333 '
1
Babai Nadi et Bargadaha ' 3,000 11967-72'1G,400 ' 2 .60 ' 66 14
'1964-72'2,500 ' 1.05 ' 99.65 .

Vest Rapti Liver at Jalkun'5,150
1 t

di ,
(9)
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s Tanlerr s 0.0
Tubla 2~ dextrly Reirfell. in nillinsters, ot depolgnris 1960-T2;
Lcoalgur -

gilaria, 1957-72; And Chisaprni (Xs

1;;—;3&:*:;?6;‘:2; Zat-n-w- Apri “"—:?:-.; —M;-c" _;‘;.L;} :Avg&stgg;}"t‘:‘be“0“";‘&“7“170 rambers Decenbers To1aT 'é:"r_ual
b B e I PR R e
f‘f? ?SZ ;f . |§:Z 252 ﬁfz ;1;&2 ;3;9,;. :gzﬁs: 218.T 3 32«f= 0.0 €0 : 11725
1970 Soas,7 " 15.8 120 £ 0,0 & 36,2 3 363.9 343,7 : 196,63 1704 ¢ 79.3 3 0,0 = 0,0 : 1263.6
1971 1 25,0 : 23,5 : 12,0 :124,3 3 44,0 : 238.8 2 451.5 3 323.6: 2371 + 230.2: 0,0 : 0.0 : 1707.0
1972 ¢+ 9,0 : NIL s NIL ¢ 7.2 ¢ NIL ¢ 49.8 358,4 ¢ 22572 4773 v .63.2 17.9 ¢ NIL 1206,5
Average 22.6 1 10,6 3 Ted 1 40,3 3 38,9 't 184.9 : 378.2 : 272.8: 275,9 & 101.3 ¢ 4.5 ¢ 0.0 1337, 4
Guleria

J957 29T WL B9y BT TRT 148,34 AT ; 399.8; 2.6 1 13Ts A1o: T2 : o 13210
1258 2405, 2.3 ¢ 1.3 t 36,4 21,8 t 19,5 33833 3 665,42 104.0 - & 112,92 3 WIL. * 30,2 ¢ 14176
1959 :1102.9 : 35.6. & 28.5 ¢t 33.6 & 863 i 234 .7 ¢ 272.,2 ¢ 291,62 165.1 * 90.9.: 2,3 : NIL s 1343.T:
1960 ¢ NIL & NIL £ 93,5 : NIL ¢ 844 % 124,7 @ 545.0 3 335.3: 347.4. . ¢ 236,5 ¢ NIL. & NIL : 1090.&
1961 & 63.9 :157.0 3 UIL & 3.2 & 32,0 "2 213.9 ¢ 286.,4° & 365.T¢F 213.1 : 250,3 ¢ NIL .3 59.4‘ . 171549
19621 47.6 ¢ 5.6 t 43,4 s NIL tNIL t 41,8 3 943 : 196.T2 200.6. : NIL : NIL & 2.5 ¢ 6325
1963 + 4.8 : 1.0 2 23.2 3.0 £ 20,4 @ 83,0 220,11 3 T86.T¢ 91.9 . 3 3.0 %.8 % 1.0 1:250.9
1964 3 NIL ¢t 3,0 3 4.5 312,60 :101,0 3 116.7 = 305.9 ¢ 146.9% 349.3 ¢ 4,2 NIL ¢ 1:8,9‘ : 1063.0
1965 : 19.0 & 1.0 15,1 9.9 3 NIL 78.2 + 113.0 ¢t 234,8: 236,2- : 95,0 ¢ NIL -3 NIL,K ¢ 802.2
1966 : 43,8 : NR t NR ¢ NIL t 8,7 : 1520 2 326,4 : 179%4% 64,6 : 38,6+ 9.4 . o.a.‘ i

1967 : 0.0 : 0.0 30,8 : 4,6, * 13.6 & 120.8 ::312,4 :.376.8: 139.¢4 : 0,0: 0,0 3 12.2' . 1009.7
1968 : 13.6 * 17.0 0.0 :16.0 : 2,0 :237.1 :566.9 417.8! 366.6 : Q.0 : 0,0 ¢ 0.0 1637,0
1969 ¢ 18,0 : 10.0 3.0 :13.2 % 69,0 : 82,6 % 434,6 3 603,08 246,2 : 0,0: 0,0 t 0.0° 3 ‘_]479;6
1970 : 54.0 2,0 :33,5 t 0,0 : 64,0 f 430,0 : 404,2 t 223.8: 139,0 : 46,0 ¢ 0.0 : 0,0 ? 1396.5
1971 + TR 1/ ¢ WR :NR :NR P NR O OR t NR ¢t MR IR t TR ¢ NR : MR :

1972 : §NIL : NIDL 0,5 3 2.6 : 1,00 & 770.0 : 493.7 : 158,3% 481.2 s 48,5t 14.8 : 1.1 & 19T
Average 28,1 & 15.3 t 25,8 10,0 ® 31,5 3 192,7 : 357.8 : 371.6! 230,2 i 4.4 1.8 : 8.8 1 13360

1/ Thdicates : : : o : '

no records available,



Table 2 - continued.

. s . . Total Annual
Year :January:February: March: April: May : June : July : August :septeliljer.October.November.December, Reinfall
Ohisapani(Karnali)
. . . . . . . * . H 1,2: ¢ 11. H 11,4 -
$963 ' iR ' m 25409 1 041 : 59,5 3235.0 $708,7 ¢ 669.7 : 235,6 : 31o 7 o

31T 3 2342 3 6441 3268.7 21093432 35445 -t 51246 2646
3846 : 2146 3 NIL  :127,7 3 489.8: 808.7 -1 384,3 : 5348
5948

NIL @ 23,4 : 2414,2
34,5 ¢ NIL 3 1999,1
4,8 ¢ 13,8 : 2078,4 -

.
.o

1965 & 35.3 :+ 4,8
1966 : 1648 3 1448 2 NIL ¢ NIL : 3442 :328,8 1 575.8: 848,8 :.181.5
1967 2 0.0 ¢ 0.0 1 5442 : 942 ¢ G,2 :175.2 : 785463 507.8

|
)
)
r
L 1964 1 2,7 : 13.4
|
[
i
l
:
i
F

$0401.3 2o 3.8 3 0.0t 33,4 3 1979,7

1968 :139,8 : 18,6 t 1601 5 20,8 1. 3.6 :442,0 ¢ 690,9: 619,2 1339.8 : 49,3 3 0,0 3 23,1 : 23632

1969 : 9.9 : 10,7 t 1648 3 19.6.: 41,6 1232,5 1 695.0: 596.7 : 508.7 2344- 3 0,0 ¢ 0,0 : 2186.9

1970 2 63.0 : 1746 2221 ¢ 308t 7449 :538.0 1 756433 364,9 3 .217.6 1 41,2 .1 0.0 t 0,0 2099.4

| 1971 ¢ 1845 3 5041 2 3946 :184,6 : 157,5 :609.3 & 575.8: 596.7 -1 395.8 : 107.7 .: 328 ¢ 1.3 2 2769.7

E. 1972 ¢ 1.3 :114,2 ? 2.8 185 1 30,7 1 91,0 ¢ 755,0: 60442 : 510.2 : 29,5 ;7.6 1 0.5 : 216541

’1 Average 31.9 : 27,1 P 24,7 2 33,5 ¢ 46,2 1312,8 ¢ 712,9:.589,1 .: 383,5 43,9 .t 8,9 ¢ .10,6- ¢ 2225,1
r ) .

. .
H H : 7 H s . s




J
\Jﬁélns tend to gtart later n.d

loss inte se ag the monsoor 1oves
wesStward acrogsg whe ]

lepul Terai, Conseyuently, the Bueri Terai receives
somewhat less rainfpll than the
ological pattern:

Dnambini Terai although the wrie ¢linat .-
bersgisi, peraist.hghé monsoon rains Btart in June and

end in oeptember ang only scatlered rains oceur during the Treuzining moriths

of tue yearw, Comparative date from Chissapani, Nepalganj and Gularis indic—

ate higher average rainfgll near the siwalik front +than along the Indian

border,

Agriculture und Industry
Most of the population of tue Bheri Jone is engaged in agriculture
OT agriculturally related Occupaticns.Frobably some what more than 50
bercent of the Bheri Terai,however,is covered by commercial forest which

is currenily (1974) the subject of an intense nanagement study by the HMG

Departuent of Forestry and +the United Nation.Additionally,a Royal Gamne

Preserve cocupies the nobvthwestein sector of the report area.

Host existing irrigation systems in the Bheri T

erai are based orn stre—
an flow, A canal system built by G 4o

lrrigate the area north of zngd
immediately -uirounding Hepalgani utiliz s flow from the Dudws iver,The
amount of water availgple duving the dry season,however,is insufficient

to service the Systen. The svsiea slgo suffers consider ble loss of wat r

imnediately south of the headworks wicre the canals bPass ovir sandy. “round.
Roughly 12 tubewells iave been drilled by the re-setilem ni ausnority

in a new farm coplex west of epulgaij .Whereas maiy of these wells ha e

£ood yields,most have yetv v he equipp.d with bump anG are idle gt present,

‘0 area a few kilouweters wide east .nd wes. of the Babai River is
served by the most .uccessful minor lrrigation system based on strean f1-
ow yet observed in the Bheri LTerai. lnterestingly this system has resulted
almost entircly from coumunal efforts or loeal cultivators.ln late Iarch
Or early ilay each perticipation village is agsessed a proportional levee
of labor to construct a tewporary baira aCross the Babi River at the
Point vhere the river leaves the Siwalil Hills, The worlkers arrive' nmassel
at the temporary construction camp gnd broceced to build a diveision dom
of sticks logs and stones .The downstrean distribution System was also

built by local cultivators.ihen flow is diverted into the distribution systerm,




—
« e ——

the control gree east and west,of»thenrixer~becomesuaumaize,ofﬁimowins
canalgs, Tor the mos@xparx,when first available,the water is not utilized
for irrigation,but is used instead for fire control and preparation of

Tields for paddy.

As might be expected,the three major rivers draining the Bheri Terai
Yield considerable quantities of fish. Fishing rights in these rivers are
Tegulated by a govermuent agr:ement with the principal contractor ,who
Sub-licenses individual fishermen. The contractor takes advantage of weath-
er conditions tc supply Nepalgenj with fresh fish from the Rapti River as
to solve the" refrigeration'problem and avoid spoilage . Hetting begins
far up stream in the cold season and fish are trangported to market by
hores coravan taiing as much as 2 days in tronsit.As the weather worms
up,fishing oprations move dovmstream nexrer to Nepalginj and houling dis-
tgnceigto narket becoms progiessively sorter.During the very hot weather,

. Tisuing operations ure confined 15 river p ols dirwc v west of & poly
only o suort 6 to 8 .© .ist nee i@ oom o 1ot
' ilijor industrics of tue Bo.rui include tie matenr £octory ..ad ug-r ill
at Iepalgang and .lso . f ctory w nuf.eturiung ' uteh" aad “khairfloc .ted
on tie southern edge 0i towil.idice and oil sced mills are among the loc.1l

minor industrics,
well Mumbeiing Systoem

The test wells in the Bheri Terai were crilled onm o grid woughly 9 to
10 Im cust—west and 5 to 6 kw north-south, .lthough;for reason of ucciss
to sites,there are cxcegticns to this spacing.lMumbering begins 'n the so-
uth-east corncr of the report arca -nd wells are numbered sericlly from
south to north on each linc. The six grid lincs,in turn are numbered scr-
inlly Ffrom east to west.For czample, well 3/4 at the Agricultural Resea-
rch Parm is the third well north of the southern most drill site on the
third grid linc west of the castorn boundary of the arca.Test well loca-
tions are shown in figure 2,

Tabhlz % is a cross rcference between test well nuwibers used in this
report and “est vell nunbers used to file records in the IH{E,Department
of Irrig,tion and Hydrology and USAID/ Kothmapdy .The file numbers refl-
ect the chronology of the drilling progrum, for example,HD 1/2 in the

(12)
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Table 3. Cross—refence of Test Hole Nunbers

Report and File Numbers

eport No, File No. Report No, File No. Report No, File No,
1/1 HD1-4 2/8 HD2)7 4/1 NB-11
/2 HD2-4 2/9 NB-21 4/2 HD2-9
1/3 HD2-6 2/10 HD1-2 4/3 NB-12
1/4 HD2-5 2/11 NB-1 4/4 NB-13
1/5 HD2-3 2/12 HD1-3 4/5 NB-14
1/6 HD1-7 3/1 NE-6 5/1 HD1-8
/7 HD4—-6 3/2 NB-20 5/2 HD2-10
1/8 HD1-5 3/3 NB-7 5/% NB-18
2/1 HD1-1 3/4 NB-3 5/4 NB-19
2/2 WB-22 3/5 NB-4 5/5 HD2-13
2/3 NB-23% 3/6 NB-5 5/6 HD1-9
2/4 HD2-14 3/7 B-8 6/1 NB-16
2/5 10 3/8 NB-9 6/2 NB-17
2/6 NB-2 3/9 NB-10 6/3 HD2-11
2/7 HD2-2 3/10 HD2-8 6/4 HD1-10
' ) 6/5 HD2-11

. HD1 = Hydrlogy Deportment Rig 1
D2 = Hydrology Department Rip 2
B = N. B. Tubewells




2 Geohydrology

The northcrn lipt of the Bh ri T zai lics along 4. bose of tae Siwolik
Kil's. Rocks cxposud by gtreams cyuting though the Siwalik Hills con: ist
0. dinterbedd 4 finc-grained . undstoae with clay vugs,shileyconglonenr t e
and freshwater limestone all of tue Siwalik o rmation of 1 to Teriory agce
The rocks dip ge ciully northoard. T . Siwalk.. beds cis® of the report Lrua
in the Rapti und Dang Valleys form l.rge unticlines with the o st-west Or-
iented axes along the cvrode valicy floors. Smaller anticlines also oceur
north of Nepelganj on the Kohalpurwa — Surkhet road sligment » The siwaiik
Hills form the outurmost folded belt of the Himalaya « The rocks of Siwalil
Formation provide the source oi wost of the stream—deposited alluvial mat-
teriols w.derlying the Bhabar zonc and the contiguous Gongetic plain imm-
c¢diately to the south . Also the larger rivers crossing the Bheri Teradl
hove transported and deposited alluvium derived from older metamorphic ro-
cks of the llahabhorat Range

The Bhaba r zone dcposits and Gangevic glluvium south of the siwalik
Hills contain the principal aquifers of the Bhori Terai. The deepest test
holes in the Bhori Torad (2/11 ond 33)penctrated unconsolidated deposits
of fluvial origin throughout the cntare 1,500 foot depths drilled,
Siwalik bedrock was not encountered in .ny of the test holus. The alluvium
appears to be of considerable thickness wven n.ar the contoaet with the Si-
walik Formutio.:, possgibly indication, = westu.wd extuniion of tie hingo-—
line ©ault postul tov .o the Ino bind o ¢ .long the s wthor: basu of Siwvi-
1lk:Lgiii§habar zonc deposits consist of boulder,cobble,ond pebble SraveL
and coorse and interbeddod vith soiic silt ond clay.In the Bheri fonc;the
Bhabar deposit occur in broad nlluvial fons cxtunding downsireen from the

points whure streaus debouch from the Siwalik Hills exccpt along the Rapi

and Karnali Rivers.Along these najor rivers,the Bhabar deposits arc nuch
nore uxtensive and ,in the cace of the Karnali,blanket the flood plain

ag for dovmstreom as the Nepal-Indian border and beyond.The Bhabor duposits

contain large quantitics of ground w:ter and prop .rly constructcd wells
in these deposits produce large yiclds. Bhabar duposive provide intake Z0i—

s of recharfe o BLd ground =wo tor systul wd  Te mucs Wiv cxtuhsive in
[ (& [ o -

L Ll arn:ild 1ot bee TlooG plen - s for dovnstroms ag the
the casc of the ecarnali,blen v Lo Tlood pluau

Indi ' wand hayona e Bl dovosity eont-in 1oge qumbati -
Nepal-Indian bordu: and begond T Binbar dunosily cot
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of grownd wat.r . nl prop.ily construcic’ woll. in thog. depouits procuce

lorge yiolde.Bhabor Joposit: provi:

inw & 200 i of rcor ¢ Lo the o=

ounai —water gysitua 1l re much wer8 oxbtoensive in t e bh i Torai hun

G o

Tumbini Terei.

The Gangetic wlluvium interfingering wit..,underlying ,and borlcring
the Bhobar zone depouits consist of intercalatel lenticuiar beds of silt
clay; sandy, wnd pebble gravel. In tue interiluvial areas near the Siwalik
foothills the proportion of silt and clay is greater than that of sand
and grovel. The Gangetic alluvium constitutes roughly 70 to 80 purcent
of the bullk of the diposits undurlying the Bheri Teraiy The beds dip gen-
tly to the south - nd are contiguous with Gangetic alluvium of India.

L8 in the Lumbini Terai,the thiclmess wnd areal extent of aguifers
in the Bheri Terai appears to be controlled by an cneicnt droincge poatt-
crn which is a4subsurface rcfleetion of the present drainge pattern.
Aquifers underlying the prescnt —&oy river flood ploins are the thickest
and most coarse —grained, Blsewhoere in the Bheri Teraj,cquifers arce thinn-
er and cosist generally of medium t. fine sand .,

\/ﬂé%er in the Bhabar d.posits occurs under both water-table an! semi-
confined conditions whercas water in tae Gangetic 2lluviu.: gencrally oce—
urs wnder conf nel con itions. Although confined,oquifcrs in the 21luv-
ium ore scldom under sufficicat h.2d t0 yicll artesin flow in tubuwells
t 1 nd surfueee o« Only o gn.ll zon. of artesi n flow wae zocounmber-d -n
the norta—c:ster: p ot of the roport ore-. Tubowoll. unetr ting scuwifoers
clsowh 1¢ in tac Bh ri Ser.a dthin e olluvium Jo not flow nlticug, .
the pot.niiometric surfuce is oftun ne r 1aad suf.ce.

Figure 6 gho & .roas ol piph on' low pot.uti.l for siclds from tub-
wells nl lso of flowirng, .nd non-flowing .rice i conlitions.Generally,
wellg in the cestern,mid—vestorn,.nd western parts of tic Bheri Toxai
hove higher yiclds and greator transmnissivities thon clscewheie, Vells
tapping oquifers in the Bhabar Jdeposits have the highest yiclds. In the
central part of the Bhuri‘Turai, yiclds tend to be less and the agquifers

and finer groincd than clsevherce in the arca,

(15)



Exploratory Drilling

Lxploratory drilling

operations in the Bheri Zone were started in mid-
November

1972 utilizing both of the Department of Irrigation an? Hydrolegy
drilling rigs,The Tirst test hole 2/1 at Jamunghe was drilled to 1,000 feet
and cased’and sereened to 435 feete The entire overation required sgomething

less thon 6 days for corpletion, a record in the anmuals of drilling in

Hepol, The drilling contractor srrived in December 1972 and cormenced oper-

1,500-foot pole at kohalpurwa , 2/71 . Subsequently, and unt-
1l the end of Scasgnal drilling overations

ations with a

in nid-June 1973, a total of 45
on ggareg ate footage of about 26,500 fcet
Ten of the test wells penctrated to depths of 1,500

test wells were put down for

feet or moreyof whi-

ch two re.ched a depth of 1,50C <feot The renaining wells averaged about

500 feet in depiy,

The department of Irrigntion and Hydrology drilling rigs,Operated by

Nepali bersomel,completed 2% test holes, ine’ ing several drilled by the

slower more difficult percussion nethod,whereas the contractor completed

22 test holes., These Tigures su;gest 2 significant inprovement in thelMG
rigs oand persosnel when compared ig provicus seasons' reg,lts. Tie Ground
Water Seetion thus .pp s able to carry on dril ing operztions without
furthuer technical ascistince,

On ihc base line nort: and s_uth of Nep.lp.nj 11 wells were constructed,
Mive cr mors test noles wer. driile on cach ﬁf the 1w tuing grid linos.
Ferty thre. of ilic test holes or. cas. 410 screen d,0f which 8 wurc usel
48 broldueing well. for aquifer toests Th. rea.ining wells were incorpora-
ted inve the observation well network, Atresion pre.cure sufiicicnt for
flow 2t the laud suvace was encountured in only two test,at Udai,1/8 and

Thukali,2/2 which arce the northernuost holes onr grid lines 1 ang 2,rispec-

tively. Drilling opueration werc completel by mid-Junc 1973,

Aguifer Testa
/‘/

WIWo ngjor hydroulic charceterisiics that affect the Jevelopment of an
A ,\“ P d
aguifer arc its ability to transmit water and itg capacity to yield water
from storage. Thuse charcteristics, Wpic afBect the water levels or artes-—

ian pressures and yiclls of tuBewells, are called the tronsmissivity,first

“
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defined by Theis (Ferris gna others, 1962,P,72-73) ,and storage coefficie, t
(Feffis and lothers, 1962,F 74-78),respcctively.More recently the se terms

have been rcldefined by Lohnan ang cthers Q 1972).thn these aquifer charoa-
cteristics are Known for an aquifer or Part of an aquifer,it is poaéble to
forecast approximate water-lével of artesian pressure tfends at different
rates of withdrawal from producing tubewells,

To establish the transmiss sivitics ;n‘ storoge cofficient of aquifers
in the Bheri Terai,;27 agquif r wests were nade -t sclectod sites.The tests

WeIw o de ol both flowing, bt.gion .n neon-flowing (sub:rtusian)tubuwulls.

H

he res 1ts of the  tests are sWwim.arizes in toble 5 Ll wre Teserib. 2 oin
more Jatuil in . f£.1lowing b ouSe

Liprhsia Site - A quifer et using {ue Thels singlc wull recovery
methol vas conlducted on gubewoll L/l,ou Pebru iy 1 2ad 2 te- determine the
tr.nsmissivity of o woter-bearing formotion. The tubuiell,,serened in
coorse gravel -n. s.nd from 112 4o 139 feot ,wad punped at 63 pm (galluns
pur minutu) for a perivd of 24 hours with a tofal dravilown of 3,2 feets
The plottei recery curve indicuted on initial transmissivity.of 42 5200Gpa/
£t (gallons poT doy ber foot) AFber 50 minutes of purping the slope of
the curve altered indicating o pussible hylrologic recherge boundary,

The apwarent transnissivity inercascd to 168,600 gpu/ft Thig tubewell is
located ncar the West Rapti river and n.y hove intercepted the underflow
oI’ the river,

Dagpurva Site - Tubewell 1/2 , Jrille’ on the flood plain of the West
Ropti River was screcned in coarsc gravel with intermixed cobbles and
pebbles Trot: 4 to 49 feet. The tubewell was punped at 59 gin for 24 hours
with o total drawdowy of 1.2 feet. The plotted theis recuvery curve indi-
cateld a very high transnissivity of 260,800 gud/ft.This is a relatively
hizh value but is considoered of the risht megnitule owing to the coarsc
texturc of the Bhaobur Jeposits un . the thickness of the aquifei which nay
cxeeed 200 foect.

Halballeli Site - A sinfl. well agquifoer tustyusing the Theis recovery

muthbﬁ,was conductud on tubBewoll 1/ uean Hﬁlbulloli on J nmuby 21,1973,
The tubuwcll,sercened in coarse sravel anl enl © o 202 to M2 footywes
pumped at 53 egpn £ r 24 hours. Tle plottod TUCOVLTY curve inlie .tul an

initial tracemisgivity of 26,600 u}d/ft,howuvur,mfbmr Sovut S0umutes of

- (17)



pumping the slop (I the curve ltered inlicating 2 possible hylrologic

rocharge bounlary, The apparens ey, smicr vity incrcasel t. 123,900:p/Tt
This tubewell,like the one neor P prahaw . is 1 cated near tie #lood Floin
of Lte West Rupti River.

Ramdi Site - On Junc 29 anl 30,1973 an aquifer test was coniucted ugi-
ng two-flowing artusian tubuwolls near Kanli. Tubewell 1/5,scruUnud in co-
arse sond ond gravel from 374 to 395 foet,was pumped for 24 hours ot 56
t1ie During this period the potentiometric sufqce declined 1.05 feot in
obscrvation well 1/6 located 50 foot away. The reeovery rate coineided with
drawdown to indicate o moderately high tronsmissivity in the range of 43,
500 tu 564800 g1d/ft. The storace coclficient rangel from 1l.42 X 10-3 to 1.
11 X 10-3 » The hydraulic choracteristics were coumpied using the Theis non-
cqulibriun and Coopur-Jdaccbs nodificl fornulas.

Although the tubewells ncar Kandi are 2lsc located relotively near Tthe
fapti River, they werc sercenced in o lecper aguifer and moy not interccpt

recharge from the river.

Mands Site | - The Theds récovery method wag uscd to determine the
transnissivity of the aguifer penctrated by tubewell 1/7 at Manda.Tubew-
ell 1/7 , screencd :n sand and fine fravel from 235 to 255 feet,was pum-
pud for 24 hours ot 35 oin with o drawdown of 2. 16 foot, The plotted

recovery indicited an aver:ige trunsmissivity of 26,400 apr/Th.

Udal Site - An uquifur test was mole wn the 1 wing wricsi-n well ?/8,
near Uldai cn-:izreh 3,1973 , T uv.1ltl scervenc in s.nl ond o vol fren
209-226 f.ut,flowcl dur 44 hours at 140 o w i r.gsur . lecline of
6.2 foot.The pluttun-fﬁﬁuiy by t ¢ Theis recovery nethod inlicatel a
tronsmis. ivity of 18,500 rpd/ft, which is uhe average te low range .

Janunaha Sita - The .quifer t.gt conductud on tube.cll 2/1,nuar Jan-

unoha, indiecated o high tronsmiscivity of 132,00 gpd/ft using the This
rceovery nethol o Tubewell 2/1 scruened in gravel and co.rsc sand yWas
punped for 46 hours at 40 zpo with o total drawdown of 1.2 fuct. The
specific capacity of the well was 33 galléns Loer foot of drawdowm .

Panchayat Training Center Site — The aquifer test conductel on tube-

wells 2/2 14 2/3 at te Panchayat Trajning Center indicated an average
to low rangc of transmissivity. Tubewcll 2/3, screened in o fine to ned-

iun sand with siltstune gravel from 141 to 160 fecet,was pumped for 24

(18)
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hours % 270 Cibm with o drewlowm of 40 feet,During this veriod the potenti-

ometric surface declined 19.2 feet in observation well 2/2 located 50 feet
incided with drawldwm tu indicate a tronsmissive
1ty in the range of 17,300 to 21,000 epd/Tt ond a storage coificiont in the
range of 2,59 x 10-4 40 1439 x 10_6 . The hydraulic charcteristics of the

QquiieT Were cumputed using the Theis non-equillbriua and Cooper ~Jacobs
nodificed formulas,

away. The recovery rate co

\ugigiggggglggg_gggy Trajning Center Sites - Single well recovery tests in-
Jdicate that the aquifers in this ares north of Nepalganj have low tronsmi-
ssivitics. On April 1,197 3 tubewell 2/6s 0t th. Policu Trrining Centbuer,

serecened in fine 4. nedium o 0! frono 226 te Gl

feut,was punped for 27 hou-
rs at 36 ppo with o drowewn of 1.4 foot iniic tins schific ch-city 2,5
galleng per fout of rowlown. The ple 6ol obe indicatel - low tranemis i-
vity of 8,700 gLl)/ft .\Tub/ﬁnll 2/9 i+t tie Ay Trgining C.m wos pum ..l

for 24 hours. at 35 gpn wita o u;Lal Jr-wuwn I oa,5 Tiet Lnd o speecifie
capuacity ¢f 7.9 gullons pur foot of draq?wu The plettied 2ate indicated o
possible tr msmissivity f 15,600 cpd/ft us sing the Theis recuvery nethod.
This well was scroucned in multiple aguifers of fine. to meldijuwn sand with
sime siltstone gravel from 154 to 162,255 to 270,and 378 to 391 Toet to
deternine if the yicld could be appruciably increased by tapping nultiple
water-bearin: zZoncs. 4 couparigson of the chorcteristics oi the above two
wiells sugrests that inercased yicldg con be obtained by sercening rultip-
1y aguifers.

Thukali Site -Tubewell 2/ 12 o flowing artesion well ncor Thukali,
which ha® a static head of 21.5 feét above lond suface ywas allowe! to
flow for 24 hours . ot 63 gpu with o pressurce decline of (.95 foot,The
plottel recovery indicoted an an-noly in the Jate fron 11 ninutes to 200
ninutes after the well was shut in, After 200 minutes the slope of  the

curve returnel to cosrespond to that of the first 11 minutes.
The computed trensmissivity values ranged from 110,000 ¢pd/ft for the fi-
rst and third limbs to 32,000 for the midle "dimb of the plotied curves.
Using on averase slope the transnissiviiy was computeld at about 49,000
grd/ft . Data fraa  single well reeev ry tust is n.t sufficicnt to doter—
nine the cauge o f the wnoacly, The aquifer echarset ristien,however,fall
within the noderately hi L r-nZ . il ceuld be eon i crel sotisfactiryfor

irrigsation usc,
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Seinik Goan Site- The aqud fex o= condncled on tubewells 5"1-and
5/2 at Sainik Gorn ndicates a o
vity of 16,000 to 8,900 gpa/ry -

for 24 hours with dravd:-wn of 5.5 feet. TLe measured decline in

Lively low to averge transmissi-
“ubewell 3/1 wag pumped at 40 gpom

the vatér level (Potu:iomstric wurface) in the observation well

3/2, 50 feet avay was J.2¢ fe-% aftar 24 hours, Both wellg wore
screened in medium *o cuarse

)

sand with fine gravel from 142 %o 172

feet. The compued storags coefficients vere 2,95 x 10'4 2d .2, %5

X 10—4. The hyd: -viic

tilcizsnts weore computed using the Theis nor.

equilibrium andg Cooper Jucobsg nouirfi-d formul=g

CLarapur Site .. The aauifexr tant zad

¢ on tunewell 3/3 pnegw Odarases

suggest thnt the woter-tearin~e £5

N

in thigs area have a very

L

3
=
3
e
-+
-

B
3

n

low tranemigXi Tity.) Tursweil E ~ersened il fine to medium gara
Trom 191 to 247 fuo .- ParIad ot H gEd fow 2L huudd with g 4ois
arawdown of 5¢ % zcets The $loted ddie iodleased a very low
. .. Y -~ 0., - B .
transm1581v1fy el 2,730 gaifit A8LE Lo Thils recovely rmula.
The sediments in +hi. gugoe are genersily Tine textuead, which

could result in pio-er Lydraulic Jharacteri ¢tics. Inproper well

development of the [iner Sedimoits may aluc have contributed to tne
unusually low values,

Agriculture Research Form Slte .
gric T Tvo aquifer tests were conduc’.

i the Agriculture Regearch Fownm on February 8 +to 12, 1973 on Separa
zones. Tubewell 3/5 scereened in medium to coorse sand with eravel
from 305 to 380 and 400 +o 418 feet, was pumped for 28 hours at 350

grm with a drawiowvn of 21,5 Zect

,....1

‘e measured decline in the vator

evel in the observation well 5/6, 75 Teet away was 9.5 feet, The
rececovery rate coincided with the dnawdown to indicate an average to
yoof 29,400 te 56,900 gnd /£t. The
. e =
indicated storare creflicicnts pange Trom 2.86 x 10" %o 397210~

moderately hish tweanonic sivi

[

Lne Theis and (oopes—- acabs nathod 5 were used to compute the hvd-

roulic charnctoriatices ~f ihe Aguilrar,

Tubecwel] 5//y 2 ohadlow vell nereened 4n <1 to madivm snnd
from 100 to 119 f4, na punaed “or 24 hours ot 41 gpm with a drawdo
of 43.8 feet. The Thai, o vrars oo LLthod fodisatel a very low Sraoin. -
w158ivity value B A E O I, renlaMminsivity and the L |




specific capacity of I gallon per foot of drawdown suggests that the

shallow aquifers in this orea will not produce enough water to sustain

irrigntion wellgs,

Modaha Site - The multiple well aquifer test conducted using tube

wells 3/8 and 3/9 at Modah~ on March 19,1973 indicated an nverage
range of values of tra

nsmissivity. Tubewnll 3/8, screened in sand

and gravel frem 190 to 238 fect, was pumped for 24 hours at 53 gpm

with 2 total dr-wdown of 14.4 fe
decline in the vater

et. During this period the measured
level in observation well 3/9, 50 feet away,
was 3.3 feet. The recovery rnte coincided with drawdownto indica;e
a transmissivity of 22,270 and storage cocfficient of 4,66 x 10.°

by the Theis non-eguilibrium formula ond a transmissivity value

—a
of 23,650 and storage coefficicnt of 4.55 x10- . using the Cooper-—
Jacohs modified formula,

A possible hydrologic boundary was encountercd after 120 minutes
at a distance of 547 feet from the. observation well, Th. direction of
the boundarv could not be determined without additional observation
wells. There is no surface indicrtion of ths boumary condition. Boundary
conditions, however, could résult “rom lithologic change within the
formation or change in permeability of the gquifer in one or more

directions, After encountering the cnamoly the opparent transmissivity
rate declined to 10,600 gpd/ft.

Amohin Site- The Theis sinsl> well recovery nethod was used to
determine the transnissivity of the aguifer penetrated by bhbewell
3/10 at Amohia, Tubewell -3/10 y screened in gravel and sand from
497 to 517 feet, was pumped for 2/ fours ot 53 gpm with a totnl
drawdown of 8,7 feet. Th. Plotted recovery data indicated a low

vronsmissivity of 6,030 gpd/f+t.

Kanthopur Site - The aquifer test conducted on tubewell 4/1 near

ﬁgnthapur indicated an average to moderately high transmissivity of
35,450 gpd/fts using the Theis recovery method. Tubewell 1/1,screened
in mediun san? with gravel fron 380 to 428 feet, was punped for 24

hcurs at 47 gpm with a2 drawdown of 4.7 feot.
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Daurah Site - 1t Daur

ah a %est by the Theis recovery method was

made on tubewell 3/2 which was screencd from 356 to 401 feet in

fine %o m-dium sand with cravel. The well was pumped for 24 hours

at 47 gpn with a drawdown of 31 feet, The plotted data indicated a

relcatively low transmissivity of 13,860 gpd/ft.
Dhaokela Site -

On March 3, 1973 4 multiple well aquifer tesd was
conducted at Dhakeln at the northern limit of the Bheri Terai near

the foothills. Tubewel] 4/5, screened in coarse gravel with sand

and pebbles for 135 to 145 feet, was pumped at 360 gpm for 21 hours
with a total drawdown of122n5 feet
well 4/4, located 50 feet eroy, declined 8.5 feet during the pumping
period. The hydroulic choavantoringic

. The water level in observation

; computed using the Theis

non-equilibrium and Coopor-Jocobs modified formulas, indicats 2
moderately high transmicsividw in the range of 48,900 to 63,000

: -4

i

v --:
epd/ft and storage ccefficiant of 3.07 x 10-" to 1,53 x 1C .,

The coarse texture of the deposits and the relatively shallow

depth of the aquifer suggest that this tubewell may be near the
southern limit cf the Bhabar zone.

Indrapur Site -- The Theis single well recovery test conducted on

tubewell 5/1 near Indrapur indiccted =~ trangmissivity of 73,000
gpd/ft. The well, screened in gravel with sand from 410 to 426 feet,

was punmed for 24 hours at 47 gpn with 2 drawdown of 5.0 feet.

Belbhar Site - Tubewell 5/4 near Belbhar was pumped for 24 hours at
310 gpm with a drawdown of 38,4 feet. The water level in observation
well 5/3, 50 feet away, declined 14,% feet. Both wells were screened
in sand and gravel from 228 to 248 feet., The revovery rate coincided
with drawdown to indicate an average to moderately high transmissivity
of 29,100 to 35,600 gpd/ft. The storage coefficient ranged from 1,06
x10-3 to 2,5 x 10-5 . Tha nydro: " ic charncteristics of the aguifer

were computed by the Thiecs 2nd Cooper-Jacos modifief fornulas,

Tubewell 5/2, screened in a Zlightly deeper zome from 260 to 290
feet, was pumped for 24 hours at 47 gpm with a drawdown of 6.8 feet.
The plotted date indicated a transmigiivity of 17,300 gpd /ft using
the Theis recove .y meth~a.
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Jabdahawa Site -

The single well recovery test on tubewell 5/5
indicated an average to low trandmissivity talue. The well was
pumped for 14 hours at 47 gpm with o drawdown of 6.2 feet., The

plotted data indicated g transmissivity valve of 19,600 gpd/ft.

Teralal Site -

The aquifer test conducted at Taratal indicates o

transmissivity in the hipi :nge for this area. Tubewell 6/1 was

pumped for 12 hours at 44 gpm with a drawdownof 1,5 feet. The

measured declire of the water level in observation well 6/2, 50 fedt

at 0.40 feet after about 50 minutes. The recovery
rate coindided¢ with the drawdown to indic

away stabiliger

ate a transmissivity ranging
oy
from 68,300 to 100,800 gpd/ft and storage cosfficients of 1.17 x10 F

to 2,07 x 10, Both wells were screened in very coarse gravel with
cand and pebbleas,

After about 50 minutes »f punping the plotted curve of the
observation well attered and flattened out suggesting a hydrologic
recharge boundary of equilibrium conditions. “ikewise it took only
about 50 minutes for the observation well to recover. The anomaly
wa.s encountered at a distance of 1,075 feet from the observation
well, The direction of the boundsry could not be determined with
only onz observation well. however. surface observations suggest
that recharge could be coming from the Xarnali River flood plain
1océted less than 2 kn t. the west.

The results of this test may only be approximate, owing to
the relatively low yield of the test punp and the minimal effects
recorded in the observntions well, however, the hydraulic character-

istics are believed to be of the proper nagnitude,

Belwa Site -~ A theis recovery test nmade on tubewell 6/3 at Belwa
indicated a high transmissivity of 85,100.gpd /ft. Tubewell 6/3,
screenéd in coarse gravel with sand and pebhlas fron 259 to 276

feet, was pumpced for 24 hour at 38 gpm with a total drawdown of only
0,95 ft,

Bhurkia Site - Tubewell 6,5 ncar Blukkia, screened in gravel and

sand from 224 to 255 feet, was pumped at 47 gpm for 224 hours with a
drawdown of 2,70 feet. he pTg%ted recovery data indicated a rela-
tively high tranomissivity value of 66,500 gpd /£t using the Theis
recovery formula, |

’
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Well Interference and Spacing
In areas of abtesian pressure, especinlly where the confined

water is just beginning to he utilized, it is benfficial for the

water economy to space tubewells to mnintain optimum vields with

mininum interference effects hetween wells,

Troperly results in premature decline of artesian bPressure and loose

of free flow in the tubewelils,

Failure to space wells

It is eyually important in areas
of non-flow to Space wells so as to nininize declineff water levels

and concurrent increased punping lifts, The

and other hydrological data obtai

hydraulic characteristics
ned fronm the aguifer tests indiecatc

a wide range in the water yielding capacity of the gquifers of the
Bheri Terni, Using data obtained from the cquifer tests it is possible
to estimate approximately how long a well will flow or can e pumped
at a given rate nd also whav the interference effects will be with

respect to nearby tubewells in the sanme area.

Relativeliy samll effects were noticed in the tubewells tested

in the western part of the Bheri Terai near the Karnali River where

the artesian aquifers have a high transmissivity., Near Taratal, 6/1,
a single well pumped at the rate of 500 gpm would cause 4§ decline in
artesian head, or the potentiometric surface, of 13,67 feet at g
distance of 10 feet from the tubewell after 2,000 days(approximately
3 years)., After pumping for 10,000 days at the same rate, the total
decline would be 15.2 feet (fég.}) . If the discharge were increased
to 1,000 gpm, however, the decline in water level or head at a
distance of 10 feet from the tubewell would be 27.4 feet after 1,000

days of continuous punping,

Single prodﬁcing tubewells are not the rule, however, in any
gi%en area. More commonly tubewells are clustered in groups of tow
or more so that the head in any one tuhdwell is the sum of its own
drawdomn,plus interference effects of other producing tubewells
nearby. Graphs (fig.A) have been constructed using a method (Lang,1961;
that modifies th= Theis nen--equilibrium Tormula. Thig method helps
resolve problems related to the proper spacing of two tubewells of

the same ¢onstruction angt yield that tap a common aquifer, Thus, two
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(5/6) ana Jamunaha (2/1) the a

tubewells near Taratel each pumping at 100 gpm weuld have a combined
pressure decline of 4,75 feet if spaced 1,000 feet apart or 4.1 feet
if located 10,000 feet fron each other when pumping continuwously for
100 days. Likewise, if the discharge of the wells were increased to
1,000 gpm the combined pressure decline in each tubewell would he
47.5 feet if spaced 1,000 feet apart or 41.0 feet if spaced 10,000
feet apart. As shown above the total decline in head resulting from
prolonged 1ischarge will be the sun total of the interference figur-
of all wells within the afea of influence of each well. The pressur:
decling can be minimiged by optinun spacing of wells and the judic--
ious use of water, In other areas where the “transmissivities are
near 100,000 gpd/ft such as Belws (6/3), Bhurkia (6/5) Indrapur
eccline in pressure head would be very
similar to those described above, Relatively shallow tubewells,
drilled near the flood nlain of the major attecedent streams, such
as tubewell 1/1 at Piprahawa and 1/4 near Halbaldoli, may exhibit
similar characteristics after pumping for a short imme, owing to
recharge from the streans,

Aquifer tests conducted at Kandi, wells 1/5 and 1/6 ana
Dhakela wells 4/4 and 4/5, indicate moderately high transmissivities
of about 50,000 gpd/ft% The ‘estinated decline inhead that would
result 10 feet, from tubewell 1/5 ncar Kamdi, yeelding a constant
500 gpm, would be about 21,9 feet after 1,000 days. Likewise if

the discharge were increased to 1,000 gpm the decline in heaq

would be 43,8 ft. The predicted interference between two indentical

wells in this aren pumping at 100 gpn continuously for 100 days
would be 7,42 feet if spaced 1,000 feet apart.,

Near Dhakela, the estimated decline in head that would result
10 feet from the tubewell 4/5 yielding a constant 200 gpm, would be
about 8,44 feet after 1,000 days of pumping. The predicted interfer--
ence between two indentical wells in this ares

pumping at 100 gpm
continuously for 100 days would

be T7.04 feet ig Bpaced 1,000 feet
apart and 8.3 feet if spaced 10,000 feet apart., Simil

are probably applicable in the area

ar conditionsg

around Thukali, tubewell 2/12,
along the northern boundary of the Bheri Terai,

2 (25)
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The aquifer test conducted nt the Apriculture Research Farm

on: tubewells 3/5 gno 3/6 indicated transmissivity values of ~bout

37,000 gpd/f+. The estimated decline in head that would result 10
feet from a single tubewell yieldins a constant 500 gpm would be
about 29,5 fect after 1,000 days of pumping. Likewise if the
Yield were increased to 1,000 gy
59.1 ft. The

in this

m the decling in head would be
Predicted interference between two identieal wells
area pumping at 100 gpp continuously for 100 davs would

he 9,64 feet, if Spaced 1,000 feet apart or 8.2 feet is spaced
10,000 feet apart. Ifthe punping rate were increased to 500 gpn

in each well the combined decline in head in each tubewell would

be 48.2 feet if Spaced 1,000 feet apart or 40,9 feet if spaced
10,000 feet apart, It is evident then that the spacing: of wells
should be greater near the Agriculture Farm than in areas having
higher transmissivity values. The same conditions are also probably

applicable in areas near Kanthapur well 4/1 and west of Piprahawa
well 1/1,

Aquifer tests conducted on tubewells near Modaha 3/8 and 3/9
and Belbhar 5/3 and 5/4 indicate transnissivities in the average
ranze of 20,000 t0 30,000 gpd/ft. The sestimated becline in head
that would result 10 feet Trdnm tubewell 3/8, near Modaha, yeilding
a constant 200" gpm would he about 19,0 feet after 1,000 days, A
Single well, near Belbhar, punping at a constant rate bf 100 gpm
would have an estimated decline in head of about Te? feet after
1,000 days . The predicted interference hetween two identical wells
in each of these arens yielding 100 gpn ¢ ntinuously for 100 days
weuld be 15,8 feet at Modaha and 12,2 feet at Belbhar if each were
spaced 1,000 feet apart., If spacec 10,000 feet apart the predicted
interference would he 13.5 feet at Modaha and 10.2 feet at Belbhar,
Similar conlitions dould he encountered in aquifers near Mdnda, well
1/T. and Halbaldoli, well 1/4.,
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" In the relatively shallow aguifers of tubewells 2/2 and 2/3 at
the Panchayat Training Center ans tubewells 3/1 and 3/2 at Sainik
Goan, aquifer tegtg inlicateq transnissivity values of about 18,000
epd/ft. which are ip the average to low range. The estimated decline
in head that woulq result 10.feet from tubewell 2/3 yieldins a cons-
tant 200 gpm, woull be abhoyt 23.5 feet after 1,000 days. Likewise,
the decline in tubewel] 3/1 at Sainik Goan, would he about 24.0
feet during the same period, The predicted interference between
two indentical wells in each of these areas yielding 100 gpn
COntiHHOUS1y for 100 days would be 19.5 feet at Panchayat Training
Center and about 21,0 feet at Sainik Goan if each were spaced 1,000
feet apart. If spacea 10,000 feet apart the predicted interference
vould be about 15,7 feet. Similar conditions could he encountered
in aguifers nzar Udai well 1/8, Daurah well 4/2, and Jabdahawa
well 5/5,

As shown in the ahove analyses, the interference between wells
in these areas is guite high and hence wide spcing of wells would he
required to kkep well interference to a mininum, Review of the data
collected for the entire Bheri Terzi suggests that the deeper
artesian aduifers gznerally have higher transmissivity value. Ther:
fore, in those areas of relatively low transmissivity in shallow aqui-
fers, the hydraulic bharacteristics of wells may be impoovead by

drilling deeper amd- screeninc multiple aquifers,

A number of test sites, located for the most part in the center
part of the Bheri Terai, indicate nnusually low transmissivity values
of less than 10,000 gpd/ft. Experience has shown thot wells this
catagory gencrally have very low yields and very high interference
effects; thus the potential of the aquifers to supply sufficient
water for irrisation is linited,

Tubewell 1/2, at Daspurwa, drilled on the flood plain of the
west Rapti River indicated a very high transmissivity ¥alue of about
251,000 gpd/ft. Using an assumed value of 0,20 for specific, yield,
future water level decling and mell interference figures can be
Predicted as previously done with the niltiple well aquifer tests,

single vell near Daspurwa, discharging at a rate of 500 gpn would

have a water level decling of ahout 3.5 feet at 2 distance of 10)

feet from the well after,
(27)



TaratalQ=1l oo

SeEm | se—

IN FEET
-t
5

N
D

DRAWD OwWN

N
o

A b S = PR o s

10,080

780 FRrYY:

i 51 @
mﬁ.OH.m. =] OO@HHPOHmﬁﬁ ef 0O.2@assumed -
& ! SPACING OF WELIS, IN FEET
ﬂmmmﬂw 4 — Graph LFQSHUN Predicted Interference Umdiﬁmﬁ 2 Hﬁwmimhhh




1,000 days continous punping

If the discharge rate were increased
to 1,000 pm, however, the

. decling in water level would be 6.9 feet.
interference between wells punping at 570 gpm continuously

. ould be 5.5 feet with the wells spaced 1,000 feet apart.
Prédicted declineg in water level ang

The predicted

for 1CC days w

attendant interference bhetween
wells are mininal in this flood-plain area and well spacing would not
be a proble, Tubewells drilled in the Bhabar zone of the Karmali

River flood plain in the Yestern part of the Bheri Terai shoudd have
sinilar hydraulic characteristics,

Owing to lack of information at this writing all the previously
predicted declines in water levels and pressure heads are based upon

conditions at a specific time and have not hken into consideration
annual recharge to the aquifers. During the high rainfall of the
monsoon, the recharge isg undoubtedly of considerable mognitude., Future
monitoring of water levels and water use should provide information

on the amount of recharge that may occur to the aquifer sgstems of

the Bheri Terai.
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‘ Chemical Quality of Vater,_

\wfmﬁg/;;emical Quality of water ferm the artesian ond semi-.
artesian aquifers of tho Bheri Tepns is generally good an! is suitable
with a few exceyptions, for domestic supply, livestock, and irrigation,
Analyeces of watur fron 29 tubewells (table 6) show that all the water
is povable and that most of the ion concentrations are helow the
maximum linits Suggested by the U,S5. Public Health Service (1961)
for drinkiag water, The water from the a%pifers in the Bheri Terai
is moderately hara generally ranging from 100 to 350 parts per

million (ppm) fotal hardness as CaC03,

The water from the aquifers of the Bheri Terai is suitable in
chemicul quality for irrigation on many types of soils, Most of the
water analyses, when plotted on the dlassification diagram (fig.5)
indicate a low to very low sodiynm hazard and a medium to high
salinity hazard. The water analysis of well 3/4, the shallow test
hole at the Agriculture Research Farm, indicated a medium sodiunm
and high salinitv hazard, This is not representative of the area,
however, and way be the rasult of contanination of the sampel.

The effects of the salinity hazard nay he overcome by leaching of
cultivated soils by excess irrigation or naturally with rainfall.
The artesian watar is nredominsntly a bicarbonzate type with
varying proporitions of calcium, magnesium and sodiunions. The

bicarbonate ion concentration ig for the most part relatively high

ranging from 150 to 450 gpn,

Areas of Groind Yater Potential for Utilization

The followiny discussions amplify the information presented

in figure 6,

Zone 1. -- The Bhabar zone, located principally along the flood
;I;;;;.of the major antecedent streams where they dgbouch from the
mountains and to a lesser extent alon- the consequent streams where
they leave the Siwalik Hills, formsapiedmost helt of extremely coarse
deposits of boulder and cobble zravel., The coarse deposits contain
water-table or subartesian agquifers that have very hish transmissivi-
ties indicate that large yields can be obtained from properly cons-
tructed tubewells vith relatively small drawdowns, Spacing of wells

(29)
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drilled in th - i
He8e areas is not, as critical ns elsewhere in the Bheri

Terzi as in T
5 terference effects between tubewells will be minimal.

Zene 1 conditi 4 p i : .
itions exist Primarily near the Rapti River in the

eastern »art of the Bheri Terai

and near the Karnali and Babai Rivers
in the west and to

a lesser extent alon~ a narrow belt near the
nountain front,

Jome 2. = Aquifers with relatively hish transmissivity values in
vhe range of 50,000 to 100,000 gpd/ft are included in zone. 2. This

zone extends from the Bhabar zon- near the Rapti anl K-rnali Rivers

2nd mountain front toward the center of the Bheri Terzi. Well

srocing near the outer limits of zone 2 would not be overly critiecal
2ovever, well spacing an’ judicious use of water would be natders

¢l increasing importance towards the center of the “heri Terai. The
~~tesian aquifers of zonc 2 appear to extend beneath the Bhabar

Z27°Ne 23

5 indic:ted by the deep artesian aquifer at Kamdi near the
waphi River.

done 3, -  Areas with transmissivity values of 25,070 to 50,000

-~ 'A . s - E . -

cpr/ft are included in zoen 3%, Wells in this zone can be used for
irrigation, although intsrference hetween wells will bhe more
yroncunced than in zones 1 and 2. Froduction wells should, there-

fore, be snraced further apart to winimi=ze cumulative drawdown effects

+al attendant increase oi punpings lifts.

“one 4. - Aquifers with transmissivity values of less than 25,00 0
gpd/ft constitute zone 4, Production wells in this zone would have
relatively low specific capecities, but could be used for small
scale or supple“entai irrigation, The yields of wells, however,

with aquifer transmissivities of 15,000 to 25,000 conld be

increased by screeaing multiple aguifers . Vells with transmissivity
valacs of less than 10,000 gpd/ft shoudl bhe limited renerally to
Gomestic and wublic supply and in specialized industrial use where

the hish punping unit costs could be justified econocmically,

(30) ‘
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éneral Conclusiong and Recommendations

Concluszions,
. mn
‘e The areas w
there tubewells can te successfully developed for
s nnd g
e Lwpic

tion are ; ,
Te not uniformlly distributed in the Yheri Terai. Genec-—

rally the Bhe

abar zone and the flood plein arens of the Rapti, Bahe,
sul- Karnali Ri » .

Rivers arq best muited to large-scale ground-water

(&3 '\."_A‘itg i. ' ) 5t 1
vitavion. The tubewslls along traverse number I are relatively

swo8e to the flood plain o the Rapti River system an? there may b=

nerdrauli v .
2vdraulic continuity between the river and the aquifers less than

w0 veet deep as 1ndicatea by tubewells 1/1 and 1/4. Sinilar

L0154 Y “oxd . .
cLons may “X1st along the Karnali River system along traverse

caecoointhe wostern part of the report area as indicated by the

SR 3 |

Taratal, Transmissivity values in these sreas from over

z ¥a)
- {

-0 "¢ more than 200,000 g-d/ft with yields sufficiently large

~n -

T-Dport intensive irripgation,

] v-.fn = ' . .
<. The central part of the Bheri Terai presents the poorest
rotential for ground-water developmert, Acuifers occuring in the '

atral part of the report area are relatively thin consisting of

“oat anl gravel lenses interstratified with clay layers of variiable
“hickness, The deposits are generally fine-grained with transmi-
“2ivity values ranging from less than 10,000 to somewhat more than

25,000 gpa/@t.

Ixtensive areas with flowins artesian wells awere not encounter-a

,

7. the Bheri Terai, Tubewells encountering: positive artesian pressure

vz located only along the northern margins of the Bheri Terai.

+ " rater levels and artesian pressurc heads are predominantly
5
~Low land surfrce in tubewells and pumps will be required to 1lifi

=

iey for irripgation,

/

In nany instances yidelds of nroduction wells could be increased

P,
A

- waltiple screeing of two or more aquifers in the same well as

12 2o.46d in $ubewcll 2/9-

7
/

" '"he chenical quality of the Ground Water in the report area

rencrally rood and suitable, with few exceptions, for domestic
=iy, livestock, industry and irrigation, The bicarbonate ion
.nnentration is for the most parft relatively high as is the case

o uenre parte of the Western Terai,

{ =4\



Recommendations.
1. The observation well pro
Project in the Bheri Teps

this monitoring

gram established by the Ground Water
1 should be continued., Data obtained fronm
Progranm will become increasingly important as the

ground-water resource ig developed and utilized. Whereas agquifer

test data provide a basig for plannine a production well progran,
long-term observations of water levels and pressure head are
meoessary for optimum whilizdtions ard mﬁﬂggg%ent of the ground
water “esourece and for maintaining a faVOﬁ}able blance of natural
=t arvificaial dishearge versus recharge to the aquifer system .

~
P

"
e *enerally, most tubewelis drilled for irrigation use should be
wczted in zones 142, and 3 of the Bheri Terai and spacing of Tube
#01ls should he Planned to mininisze interference between wells.

A1l tubewells constructed in the floving-well artesian area
razuld be properly cemented around the well annuzus and the yield
.4 the flow re~rulatea by conirol valves. With drawals from flowing
<ells ghould be limited +o the an~unt of water actually required for
“he crop. After the irrizetion requirement is satisfied, valves on
<22 wells shoul” be closed and ransin closed until the nevt irriga-
vlon requiremernt, Conservation of préssure head ond the ground-
water resource by preventing needless waste of water will entianl

7overnm nt supervision and enforcement.

Generallv, new production wellg should be preceded by pilot
hole" tc verify geohydrolosic conditions at a new site. This
sem2 slinm hole can subseguently be reamed 4o the planned diameter

S
ot the production well,
Jo A number of wells resultine from the Ground VWater Project
tnvestisations in the Bheri Terai have vields svfficient for
“ripation, These have been turned over for use to the HﬁG
~-pertnen s of Irrigation., To establish some puidelines on the
“ovnonics of Irrigation form tube wells in the Bheri Terai it is
wiested that small pilot Lrripg-tion projects he established
*U several selected sites. Pissible sites night included those
2x flowing tuhewell 1/8 at Udai, fvbevell 1/5 at Kamdi utilizine

7acl enging  to power the punp. and tubewell 2/3 at Panchayos

(32)



Trainirs Center using

6.

electric power for punmping.

Yields from tuhewells drillc? in the less productive aquifers
of zone 4 as well as in better o

quifers of zones 2 and 3 can be
increased hy Screening g

cveral aquifers,Caution neeeds 8 be exerci-
sed, however,

1 screening several artesian aquifers in the sane
well where considerable hesad differential

exists between aguifers.
In such cases, the yiela nay

decrease, at least until the head
differentials tyualize, and nay be less than initial vield even
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BExplanation to Ace

ompany Tables 4, 5 and 6.

1. Numbers :re assigned to a series of north-gouth trending traverses

beginning near the R

progressinm westward at 10 kn intervals. Test holes are numbered in
sequence 1in each traverse from the Indian border nortB@ard, Example:

Traverse 3, borehole 2 is nunbered 3/2.
2. Neme of village near which corresponding test hole is located.

3 Approximate elevations, in feet above mean sea level, have heen
transferred from the benclmark at Ruperdiha Railway Station usins

transit or theodolite, Fisures are to the nearest foot.
4. Depth of test hole in feet below land surface.
5e Day, month and year testhole was completed,

6. API line pipe (mild steel tubing) was used to case most of the
tubhewells a2nd extends from tubewell head near land surface to the

top of screen,

Te a, The screen set in most boreholes in perforated pirpe.
b. Depth, in feet below land durface, to top and bottom of
perforated pipe or well screen.
c. Type of material screened. (s) sand, (g) gravel,(f,m,c)

fine, mediuys,coarse,

8. Pressure lLead at time well was drilled, in feet above (+) or

he low (—) land surface Zatun,

9. Yieldy in U,S. gallons per minute (gpn) by natural flow (f),by

airlift (a), or pump (p) measured after initial deﬁelqpxent.

10, Drawdown, dzcling in head or potentiometric surface, in feet,

resultiL fI"O’Zi Pumpin,’j: or notural flow.

(35)

apti River at the eastern boundary of the area and




1. Specific capacity, ratio of gallons per minute of yield per foot

of decline in head resultins from punping or natural flow of a well,

12. Other Information:

- Abandoned hole, casing pulled and hole plugged.

Flow or punping test carried out at tubewell.

Foxbore pressure recorder installed.

Stevcens water-stase recorder installed.

Geologic loyr in table 7

Electric log in files.

@ H g nn H 3 >

Chemical analysis in table 6

.

13. Renmarks.

$36)



‘ ._H!u.lmwm - 4 Record of Solected Testholes i

pooaee T n Bheri Zone Vestern Torai Area, epal i

“_\sw;w i %mmuww.ww%% WM#MW Date "opm.u..smu . Screened Informotion +Intial @ Hﬁ.ﬂ.uw.bwpﬁlm@aohm.u..o.@ﬁwow.

|, Iocation o1 &UM.«m L Lep S onpleted; Dia- : Dio- :Setting (ft. slleterial .mmgm Q:wv Yield: downCapacity:Infor- Remarks

B A 3 - meterimeter :below land  :Scrcened : a2

bros H , t1sp : (GPU):(feet) (gal/ftmation

e Sea Level: feet: n .AHﬁwoSmmv . Surface : 5 T

\rFgrabava : 430 2255 1 10.1.T3: 6 ¢ 6 s 112-139 & gw/s,0 1 =6,0 f 65(@): 3.20t 19.7 :T,C,E,Ciilell locoted on west Rapti Rive

E , = : Tlood pl-in,

|, 1/2:Daspura 445 P49 1 2841.73: 6 0t 6 1 41— 49 : z,%/peb &cob: -5, s 57(p): 1.20: 47,5 :T,G,C :Tell located on W.Rapti River f

_ 4 plain,Hole bottomed because of b

. caving.2nd well olso caved in sm
depth. .

 Y/3:Daspurwa i 445 T 205 1 de2eT3: : : : . . : : t4G .MCHF\W,W%QU%% %o<nw,wwnmucbmﬁHp&mm neth

t/:Hlbldoli ¢ 45V P A58 1 G.1.73:6-4 S : 202-212 :g,w/cob, :-28,G6  : 53(p): 1.70: 31.1 "wuoqm1 Vell.Lcec. on ﬁu@conmmﬁ rive.te

m\mnﬁa& P 400 P15 24012072 G=4 2 4 i 375-394 : gyw/s,peb  :-34,3 : 56(p): 2.90: 19.3  :T,G,C :0bs, well for cquirfer test.

“a\m"wnﬁﬁ_.. ¢ 400 T 411 3 298,73: 12-8 : 8 3 370-390 g :=34 : : : :T,G,E :Producing well for aquirfer tes

{1/7:Handa T 504 $ 601 : /4 3,73: 6-4 3 4 1 236-255  :igyw/s,m,cy5,0:-69.44 3 35(p): 2.46: 1432  :T,G,E :

vua :Udai : 520 1 605 1 5.2,73: G6-4 : 4 : 209-226 $8y5,C,W/00b :+35,16 :140(f): : :T4G,E,C:Flowing well

\Ytidommaha ;479 :1003 1 30,11.72 6=4 : 4 & 409-435  :g,u/s,c 1=44,7j 2 40(p): 1.21: 33,0 :T,G,E,C:

ﬁu\mmmﬁ.eg.ow." $ 460 ¢ 11,6.73: 4 ¢ 4 i 143-162 tsvi/g :-15.0 : g tT3G,E :0Obs, well far cquirfer test,

ﬁm\m"mg.ag. Cr. 166 ¢ 1546.73: 10 : 10 : 141-160 15,W/gysltst  :-15,03 :270(p):40.12: 6.7 1T,G Producing well for aguirfer tes

#%/k:Irr.Conpd, : t 111 2 1246473 6 ¢ G ¢ 16- 35 is,f-n =11440 2 ; : :G :Well to be use as donestie supp.

n\m Nepal gunj Drilled by Indian cooparation

éﬁﬁbﬂ : 485 11200 : : : : : : : . . ,Sission,

N oloTrm, Cra: 486 2 989 :28.12,72: C=4 4 @ 320-347 :8,f-11 146437 3 36(p):14,38: 2,5 .T,GyE,C:WVell to be used to supply P.car

uo\ﬁwpuug : 489 : 803 :15.12,72: 4 : 4 365-375 5,0, CyW/s1tst,g-47.0 ¢ : : :G,E, :Both well at Ranjha yield larg

~/8:Banjhg T 409 : 396 : 25.2,7%: 3~6 : 6 & 350-376 : do do t=47.010 3 . i :G,E quantities of sond,

#/%:krmy conp () s 492 1 6.6.73:10-6 . 6 & 154-162  :s,w/sltst. : .

i . 955.270 - : : H :G;E;C:V/ell to be used to, supply army

e : ummlww._ : s,w/sltst. canp.,

.u“s.m&gﬁuﬁsp 502 : 756 :10412,72: 4 ¢ 4 1 688-TN 15,W/s :=10.0 'z 65(a): : :A,G,B: Well yieldsrsand

/A

M\QOE@E@" 543 11500 ¢ 9,1.73 : 6=4 : 4 : G9O-T10  :s,g = 9.6 1 8 :47.13: 0417 :T,G,E,C:

w\.ﬂm.agwo.ﬁ T 564 : 711 :126,22,72: 4 4 420-4731 18, :421.5 2 63(F)3 : :T,G,C: Flowing well

,w\._m.mpwstﬁ gaon: 458 :1000 :31,1.73 ¢ G=4 : 4 1 142-172 15,c-1,w/g 3=27,0 (&8 : : :1,G,B,0: Producing well for aquifer test

o5 .mpgog" 458 s 403 13146473 @ J : 4 : 150=170 "mus_\m =270 @ s : :T,G,E :0bs, well for aguifer test.
Vlaropur 1 464 21500 :13.2.73 3 6-4 ¢ 4 & 191-211  is,w/e 1-20.96 ¢ 37(p):56.62: 0,65 :T,G,E,0:
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Tab_. tell .

L Dol
Test Eole No. 1/1 Drilling Started:27/12/72
Location: Piprahawa ChreTated 3 10/ 1/73
Drilled by: Hydrolos. Department Lug by:G.P.Chaturvedi
Altitude of Land Su-face: 438 f+,
Staric Water level (Head):-7 f+.LSD
Lithologic Description :Thickness: Depth :
AR : (feet) :_ ( feet s _

Soil,yellow 5 o
Clay, grey, sandy 8 10
Sand, grey, medium to fine 5 15
Sand,medium %o coarse o6 411
Gravel, Subrounded to subangular,well sorted 8 49
Clay,g8rey, sticky 20 69
Sand,fine W/.gravel 4 73
Clay,grey,mix» ed w/sand and gr-vel 8 81
Clay,grey,aandy 3 84
Clzay,grey,plastic 12 96
Clay,grey w/sand and gravel 10 106
Gravel,well sorted '/coarse sand 30 136
Gravel,Subangulatr to subrounded,well sorted 3 139
Cl-ay,grey,.. ticky 35 174
Gravel,subangular to subrounded,well sorted 13 187
Clay, grey, sticky .18 205
Gravel,subangular *o subrounded 4 209
Clay, grey,sticky 2 211
Gtavel,subangular to subrounded ,well sorted

w/medium to coawrse sand from 218 to 223 37 248
Clay,yellow,sticky » 5 257

Well completion date

Casing 6 in to 149 It.
Screened zone:112 to 139 £t ¢ in.
Yields 125 epm (airlifs)

63 gra (Pump)

Drawdown: 3.2 Tt



Table T Wel)
T st Hole No: 1/2
Locaftions Dngpurys
Drilled by: Hydrology Depatment
Alvitude of Lang Surraces 445 £+

Static Waer leve) (Heaq): ~4.5,£4,18D

—_—

————

~

) Lithologic Description
and

Clayey
ancd, grey fine
nd, grey,mediunm to fine

. el,fine,subrounded to Subansrulery
quartzite & sandstone

squartz,
“2vel, subroundeqd to Subangular,

feldsnar,sandstone

“ravel w/rounded pebbles and cobbles

=71 completion data

" sines ¢ in to 50 ft.
-Lreened zone 1 to 49 ft/6 in
“eld: 120 opm (airlift)
57 epm (pump)
~zwdowns 1.2.ft,

-
LiOsrg

Drilling Started: 30/142
Completed:® 28#1/73

Log by: T, M, Singh

sThickness
i(feet

°
°

2

5
6
7

quartz,quartzite,

8

21

'

/o



-s

i

Table 7 Well Logs

Test Hole No, 1/3

Locatipon: baspurwa

Drilled by: Hydrology Department
Altitude of Land Sdrface: 445
Static Vater 1le vel (Head): 13D

Drilling Started: 3/2/73

Completed: 4"/2/73
Log by:T. M,Sigh

Sand, yellowinsh-gcrey, fine

Gravel, subrounded w/ quartzite
Clay, erey, sticky

sandstone
Gravel, quarts, sandstone ,” quartzite
Clay,grey, sticky
Clay,egrey, sticky & plastic
Clay,rsreyish-yellow,sticky
Clay, erey, sticky
Gravel, subancsular to dubrounded
Clay, yellow, sticky
Clay, yellowish-grey, sticky
Clay, yellow,sticky
Gravel, subrounded, quarteite

Gravel

Test hole - abandoned

: Thickness Denth :
Litholoric Description (feet ) (feet) &
11 11
18 29
Gravel,subansular W/cobbles of quarts gquartzite etc 5 34
6 40
Gravel W/ pebbles, cobbles of quartzite, quartz & 9 49
10 59
20 79
10 89
18 107
2 109
10 119
24 143
7 167
17 167
8 175
30 205



Test Hole No. 1/4

- Halbaldol i Drilling Started: 1/11/7.
Location: Halbaldolj :

Completed: 6/1/73
prilled by: Hydrology Department ’

Altitude of Lang Surface:s 450 fi,
static Water level (Heaq) . ~28 f£t,18D

D ———'-—-—“-.\_

: Thickness : Depth ¢

‘% : (feet ) :  (feet) :
Subsoil yellow 9 9
Sand,brown, fine 17 06
Clay, @rey, with siltstone 8 34
Clay, yellow, sandy 11 45
Gravel,fine T\\,-/'Sandstol’le;S-"Ll‘hstome__-a_u;,r‘tz % quattzite 4 49
Clay, ereyish-yellow, stick, 15 64
Clay, yellow, sticky 20 86
Clay, yellowish~grey,sticky & Plas:io 8 94
Clay, ecrey, sticky,w.tr siltstone 15 ~109
Clay, erey sticky & rlastie 8 117
Clay, creyish-yellow ssticky 14 131
Gravel,subancular to subrounded,w/sandetone 3 134
quartzite & quartz
Clay, yellow ;sticky 5 139
Clay, dark,sticky & Plastic 31 170
Clay, yellow, sticky 15 185
Clay ,sreyish-yellow,with sravel 7 | 192
Clay, yellow, sandy 8 200
Cravel,pebbles & cobbles,subrounded to subaneular 12 212
v/quartz squartzite.sandstone
Gravel,with coarse sand,pebbles & coboles 5 217
Gl‘avel,with coarse sand 5 222
Clay, yellow,szndy 12 234
Gravel,with yellow clay | 6 240
Sand-’fine to medium 10 250
Cl&Y, yellow sandy 25 275
lay, freyish-yellow 8 283
1a¥:?rey,sticky 7 290
favel,with conrse sad 15 305

Continueg



Table 7 wWell Loss

Test Hole No, 1/4 {cont)

—_—

f . S
Li Nolosie Description

Clay, Yellow

Ciay; yellow , Sandy

Gravel, subaneular tg subrounded with fine to
medium sang

Ylay,grey, sandy

Uloy, srey, with siltstone

Cliay, erey

“lay, erey, with fravel

slay, greyish-yellow,with sravel

~Llay, erey

-lav,erey, with fine gravel

wravel, fine,subrounded to suban~ular

211 completion dat:

Cegings £ in to 102'/ in to 218 ft.
Soreoned Zone: 202-212 ft/4in
Yield: 53 ~pm (Pump)

Drawdown e s Te £

¢ Thickness : Depin
i (feet) & (feet) :

15 320

15 335

46 361

17 398

15 413

13 A26

10 435

5 441

6 a4

5 452

4 436



Tablo n

f Vel Lomrg
oot Hole No,: 1/5

Location: Kamgj

Drilled by: Hydrolomy Devpartment

Altitude of liang Surface: 460 ft.

Static Vater leved (Heaq) s =34 £+, 18D

Drillins Started:19/12/72

Completed: 24/12/72
LO{" by': T.M. Slngh

. , : Thickneps Depth
Litholamie Description frect) ffeef )
Sub-soil,grey, sandy 3 3
Sand,brown, fine 19 55
Cloy, yellow s 28
Clay, yellow 4 32
b@nd,greyish—brown,coarse w/fine sravel 11 43
Cravel, find with coars. sand 11 54
“lav.grey,sticky 8 62
~iltstone, with yellow clay 8 70
ﬁlay,yellow,sticky,Plastio,witn siltstone 5 ¥ i)
v2nd ,greyish-brown 6 81
'1:7,yellowish—grey with siltstone 12 93
Llay,yellow with sisstone 15 108
Clay, Yellowish-grey,sticky -~nd plastic,withsiltstone 23 131
Jl?y,yellowish-grey,sticky and plastic 8 139
Grevel,sub-aizular,with siltstone 6 145
“ley,preyish-yellow,sticky,with siltstone 154
“iay,ereyish-yellcw,sticky and plastic 18 172
«ravel,with siltstone 9 181
7ravelysub-angular to sub-rounded,with, " .. siltstone 10 191
“rafel,round to sub-rounded 9 200
216

“ravel & Pebbles,sub--ounded 16
r 6 222
'1ay,yellow,sandy

” 8 230
fiay,yellow
- . 10 240
“2¥syyellow,sticky . by
“rivel,with clay 16 263
_:l""vy;{’:rey’ﬂtiCk;‘f 9 272
ray,vellow sticky
- ’ . 18 290
+2Verey stick and plastic 15 305
07, frey, sandy ] 1
EITY,yEIIOW,sanduy 9; -
. . 3 335
'~¢a,}ellow,stlcky

Continueq



Table 7 well Lors
Test Hole No, 1/5 (“ont,)

' ¢ Thickness Depth
Litholosic Description (feet) (feet ) :
Clay,yellow,sandy 15 350
Clay, grey 7 357
Clay,greyiéh-yell:ow,sandy 8 365
Clay,sr ey, sandy 10 375
Gravel & sand with pebbles, sub-ansular to sub-rounded 19 394
Clay,yellow, sandy 7 401
Clay,yellow,sticky 25 426
Clay,yellow,sticky,plastic 15 441
Clay,gteyish—yellow,sandy 24 465
Clay, r~rey, sandy 19 484
Clay, vellow 18 502
Clay., srey, sticky 7 509
Clay, grey 8 517
Clay, sreyish-yellow 22 539
Clay, srey 547
Clay ,yellow, sticky T 554
Clay, rreyish-yellow 8 562
Cloy, greyish-yellow, sticky 30 592
Cley, grey, sandy 18 610
Gravel, fine ,sub-rounded,with coarse sand / 614
Clay, rrey, sticky 16 630
Clay,yellowish-grey 7 637
Clay, erey, sticky and plastic 23 660
Clay, greyish-yellow, sticky 8 668
Clay, ~reyish- yellow 7 675
Clay,yellowish-grey 15 690
Clay, grey, sticky and plastic 23 113

Well Completion data

Casing: 6 in to 103 ft/4 in to 400 ft,
Screened zone:  375-394 ft/4 in,

Yields 56 ~pm (pump)

Drawdown: 2.9.T%.



Table 7 Well Logs

Test Hole No.: 1/6 Drillins Started 16/3/1973
Location: Kamdi Completed 25/3/1973
Drilled by: Hydrology Department Log by: G.P,Chaturvedi

Altitude of Land Surface: 460 ft.
Static Weter lever (Head): ~34 £t.ISD,

:  Thickness @ Depth :

: Lithologsic Description : ( feet) (feet)
Soil, brown, sandy ‘ 3 3
Sand,light brown,medium to fine 7 10
Sand,erayish-brown,medium to coarse 24 34
Clay,yellowish-grey 6o 40
Gravel fine,subrounded.to subannular,w/coarse sand 22 62
Clay,dark,w/fine gravel 8 70
Gravel, fine subangular to subrounded 8 8
Gravel, fime w/grey clay 7 85
Grav:1l,fine, w/siltstone 12 97
Clay,grey, sand w/fine gravel ' 14 111
Gravel,fine subansular to subrounded w/fine sand 29 140
Sand ,fine well sorted 25 165
Clay,grey,sticky w/gravel of siltstone 6 171
Gravel,fine subansular to subrounded w/fine sand 9 130
Gravel,find round to subrounded w/coarse sand 21 207
Clay, grey sticky ,w/gravel,subangilar to to subrounded 205
Gravel,fine ,subangular to subrounded 11 216
Gravel,fine,angular to subacular , 4 290
Clay,yellow,sticky 11 231
Gravel,subarnsular to subrounded w/medium to fine sand 15 246
Gravel,fine ,subangular to subrounded w/gravel 10 256

of siltstones

Clay,crey,sticky 4 260
Clay,erey,sticky,w/thin layers of siltone 16 276
Clay, grey,sticky, w/rravel 15 291
Gravel,mult-coloure’, fine,subrounsed 9 200
Clay,srey, sticky,m/gravel 6 206
Gravel,multicoloured,suhangular 4 ;10
>
Clay,orey,sticky 11 321

Clay,crey w/fine gravel 15 336



~-Table 7 Well Logs
Test Hole No.: 1/6 (Cont)

¢ Thickness : Depth
Lithologic Description : (feet) : ffeet)
Gravel, fine, subangular to subrounded w/ coarse % 351
sand
Clay, dark grzy, sticky 15 366
Clay, dark grey, sticky, sticky , w/coarse sand & 6 372
gravel
Gravel,multicoloured,subangular to subreunded & 378
Clay,grey, sticky 2 380
Gravel,mul ticoloured,well sorted,subangular to 12 392
subrounded
Clay,grey, stick
Well completion date:
Casings 12 in to 113 £t/8in ,to 399 ft.
Screened zone: 370-390/8 in.
Yield: 265 gpm (Pump)

Drawdown:s 3¢ ft.



'-.Ltﬂ [
pest Hole Ho: 1/7

Location: lManda

prilled by: Hydrology Departn nt

slvitude of Lana Surface: 540 f4,
cr level (Hoaq) -69 £+,

siaiic Va

Tatl, tight yellow, sandy
¢lay.lighti ye?law,sandy

Cooy . yellowich-grey, w/coarse sand

G

Gravel, uulbncoluregj

Q;dvel;multiccloured,&abangular to subroundead
/pebbles and cobbles

ucavel,Lalticolournd,sub—rounded to subangular,
vell 50T 30U

Coay, Fellouwish —grey,nlastic ang very sticky

C- ow,light grev,palstic and sticky

flam,grey,plactic and very sticky

Gravelfﬁulticoloured,subangu?ar to subrounded
weli sort:d,mostly quortzite fragments

Clay, grey,plastic and sticky

Cl:y,yallovish-grey,plastic,sticky

Clay,zrey,sandy

Ssnd;multicoloured,me&ium to v.cosrse w/Tinc gravel

Ciuy,srev.plactic and sticky

Grzvelgmulticoloured7vubangular to surounied
Cloy,Yight rellowish-grey,plastic and sticky
Gravel,nulticol oured,subangulat to subround:d

wall sorted /v, coarse sand
Clay,grzv,pinstic and sticky

Clay.g-ey,nicsuic w/fine to medium sand

NENR
Cloy,grey,piisiic and sticky

Gravel, rultivolovred,ansular to subrounded,well

L..9
iS¢k svizYel

Cloy, grey,plastic cd sticky

L=~ e L e
J.e_f_—‘- ccapletlion dasce

Caoings 6 in to 102 ft/4in to 262 f4,
235-255 ft/4 in

Screensd gone
tielas 75 gpu ( pump
Lrasrdown o 2.5, £+,

Completads

Drilling Started: $/2/73
14/3/73
Log by: G.P.Chaturvedi

e ———

, LithOADW;cngscriptipnﬁ.

‘ Le and eravel

clay, yeliowisn-grey,plastic and sgticky

(lny1iahh orey, plastic and sticky

G177y gaey plastic ang very sticky

Cloy, ySllowish-grey, plrastic and sticky

Cley;lighs erey,ple-sic and sticky

: : cubangular to subrounded, well
ccrred w/medium 40 Very coarse sand

Thickness
(feet )
2

9

11
03
20
20
25
95
2

11

7

15
98

10

62
15
21
17

12
10
43
12

248
255

300
315
13
423

485
500
521

538

=7
A

576
580

598

610
620
663
675

681



Table 7 well Logs
Test Hole To,: 1/8

. g Drilling Started:24/7%,
Location: Udai

Conploted 5/2/73%

Drilled by:ilydrolosy Nepat: Torr by:G.T.Chaturved:
A 3 . e+ @ ¢ » Ay &

'ent
iltitued of Lang surface:520 ¢

Slatic “ater level(Ticad): + 35 P4 Ly

¢ Phickness Depth ¢

) L thologic Descripiion (feet) : (feet ) :

Soil, blackish-grey, sandy 2
cond, light brown,fine to medium 1
fond, light brown, mcdium to v.comrse 3
cand; light brown, medium to v, coarse W/fine gravel 9 24
Gravel, multicolourec, .ngular to subrounded -5
Gravely poorly sortec-w/quartzite and sandstone boulders 5
cobbles ond sar 4

1oy, light yellow,plastic, very sticky 24 58
Cloy, grey, sticky v/ gravel and cobbl.s 4 62
Fravel,poorly soried w/cobbles ) 64
“tudsmulticolous ed,conrse £0 V.co 1se,w. il sort.d, 2 66
v/ gravel
Tlay,light rey,plastic .und sticky 15 81
Clay,light yellow,pl .stic and sticky 122 203
Sand ymulticolourcd,wediu to v.course W/fine pravel 6 209
travel ,uulticous~d,vell sorted,subangul _r o 17 226
subrounded,w/cocrse sand,and cobblus
vond,gr y,medium to v. coarse 4 230
Claysyellow,Plastic and sticky 80 310
{loy,yellow,stiky w/grovel 8 . 318
Ciay,yellowish-grey,Plastic and sticky ; 45 363
Clay,iight yellow,sticky w/gravel 15 378
Clay,yellow plastic and sticky 12 390
Cravel ,multicoloured well sorted;subangular to 17 407
subrounde:l
Clay,yellowish-grey,Plastic cnd vesticlky 131 ) 538
Clay,yellowish-grey,sticky w/fine gravel 24 562
Clay,dark grey,plastic,sticky wi/finc gravel 43 50 5
Yell completion data
Casing: ¢ in to 82 ft/4 in to 234 T+.
Screcned zone: ! 2U9 to 226 ft/4 in

“ield: ' “4C gpn (flow)



Table 7 Well Logs
Drilling Started: 13/11/72

rest Hole No.: 2/1

Tocation: Jamunaha

Completed: 30/11/72
prilled by: Hydrology Department Log by: G F. Chaturvedi
Altitude of Tand Surface: 479 ft.
static Water level (Head): -45 ft. LSD
. ¢ Thickness ¢ Depth

. Lithologic Description : (feet) :  (feet) =
Soil,grey,sandy 7 1
Clay,yellowish-grey,plastic w/pieces of siltstone 9 10
Clay,grey,plastic,w/siltstone gravel 14 24
(lay,dark grey,plastic sticky : 13 37
Clay,yellowish-grey,plastic & very sticky _ %6 73
Gravel,subangular to subrounded,poorly sorted, R

w/dark grey, sticky clay 15 88
Clay,dark grey,plastic and sticky 11 99
Clay,dark grey,sticky w/siltstone gravel 6 105
Sand ,grey ymedium to coarse w/gravel,some grey 35 140

clay from 122 ft.
Sand,greyish-brown, cOaISE 27 167
Clay,grey,plastic,sticky 33 200
Clay,yellowish— w/fine sand, and gravel 15 215
Sand,fine to V. COQISE w/gravel ond grey clay 17 032
Sand,grey, medium to COQISE 27 259
Sand ,grey,fine to coarse w/ gravel 17 276
Sand,fine to wedium,clayey 4 280
Sand ,gfey,fine 1o mediuin, clayey 11 291
Clay,dark grey ,plastic and sticky ‘ 45 336
Sand, grey, medium 1O V. coarse w/grey sticky cloy 13 249
Sand ,grey,coarse 1o V.coarse w/fine gravel 17 366
Clay,grey sandy 3 369
Sand ,grey ;nedium to coarse 12 301
Clay,grey,sandy 28 409
Gravel,fine ypoorly sorted w/grey V.coarse sand 11 420
Gravel,subangu&lr to subrounded,well sorted . 15 435
Clay,grey ssandy 6 441
Sond ,grey ,coarse to V,coarse w/gravel 35 476
Clay,erey, vi/fine sond o8 504
Clay,grey,sticky 87 591

Gravel,angular to subangular w/grey coorse to medium sand 15 606



Test Hole No.: 2/1 (Cont,) |

Table 7 Well Logs

——

. , : Thickmess : Depth
Lithologic Description : (feet ) : (feet sl
Gravel w/medium to coarse sand and grey clay 15 621
Clay, grey, sticky w/sand 15 636
Clay, grey,Plastic w/gravel from 645 to 651 30 666
Clay,grey sticky w/gravel 34 700
Clay,grey, plastic 71 771
Clay, grey, sandy w/gravel 15 786
Clay,grey,plastic 88 874
Clay, egrey w/gravel and coarse sand 26 900
Clay, grey,plastic,sticky 2 902
Sand,ve.coarsc to coarse with some clay 18 920
Sand,grey,coarse to v. coarse and fine gravel 40 960
w/grey clay

Clay,grey,sticky 12 972
Sand,grey coarse to v, coarse w/fine gravel 15 97T
Clay,yellowish-grey,sticky 4 981
Clay,grey,sticky w/gravel 15 996
Clay,grey, w/sand T 1003

Well completion data

Casing: 6 in to 90 ft/4 in to 442 ft,
Screened zone: 409-435/4 in,
Yield: 60 gpm (airlift)

40 gpm (pump )
Drawdown: 1.2 £to



“anly v owell L of
Test Hole No, 2/2 | -

i S H
Logntiont Panchayat Dy Drilling Starteds 8/6/73

Comple ted: 11/6/18
Log by: S.B.Kansakar

aining Centor
prilled by: N.B. TMibewolig

Altitude of Land Surfage:
static water level (Heaq): ~15 £+, LSD

SotTeotl “ithologie Deseription . (roaty " i (oo ',
Clay,yellow,sticky 5 5
Clay, grayish-yellow w/siltstone ;g ig
Clay,grayish-yellow sticky . 10 50
Clay, grayish- yellow w/ siltstone 10 62
Clay, grayish- yellow 03 _ 85
SEnd 12 97
Clay,si sticky 17 114
Gravel,sub=rounded 4 118
Sand, fine to medium 8 126
Clay, yellow ,sticky 14 140
Clay, with siltstone 5 145
Sand,fine to medium w/ gravel. 18 163
Clay, yellowish-gray 27 190
Clay, sticky 14 204
Clay, sandy 5 209
Sand,fine to medium w/ gravel 11 220
Clay ,sandy L . 231
Clay, yellow | 43 274
Clzy, yellow w/ siltstone 46 320
Clay,grayish-yellow w/ siltstone 10 330
Clay,sandy, w/ siltstone L 341
Clay, yellow w/ siltstone 34 375
Clay, yellow 22 410
3and with clay 15 425
Clay 5 430
Gravel,sub-rounded to angular,wvith sand 16 446
Clay 14 460
Well completion data

Casing 4 in to 169 ft,

Screened zone 143% to 162 ft.



Table 7 Well Logs

Pest Hole No. 2/3
Drilling Started: 13/6/73

Completed: 15/6/13
Log : S.B. Kansakar

Location: Panchayat Training
prilled by:  N.B, Tubewellg
Altitude of Land Surfage:

Center

static Water level (Heaq: -15 £4. LSD

¢ Thickness g Depth
Lithologic Description : (feet) ; (feet)
Sub-soil P o
Clay, yellow w/ siltstone 48 50
Clay, yellowish-gra- 35 85
Sand & gravel w/ siltstone 12 97
Clay, yellowish-gray 7 104
Clay,sandy 6 110
Clay,yellowish-gray w/siltstone 8 118
Sand,fine to medium 6 124
Clay,grayish-yellow ' 16 140
Sand & gravel w/siltstone 21 161
Clay, yellow 5 166

Well completion date

Casings 10 in tp 164 ft.
Screened zone 3141 to 160 ft/10 in,
Tields 270 gpn (pump)

Droawdovn: 40 ft.



Table 7 Well Logs

Test hole No. 244

Logation :Irrigation Compd(Nepal funj)
Drilled by: Hydrology

Altitude of Langa surface

Static water level (Head): 011,4 ft, LSD

Drilling storted: 10/6/73

Completed:

12/6/13

Log by T. M Singh

Y
Soil,gray Thickness Depth
Lithologic Description 6 feet) : (feet ) :
Soil, grawv 5 5
Clay, gray w/ siltstone 3 8
Sand, w/ siltstone 7 A>15
Sand, grayish yellow,fine to medium w/mica 15 30
& quartz

Sand yellowish gray,fine to medium w/mica 8 38
Clay, gray w/ siltstone 27 65
Clay, gray 24 89
Clay,w/siltstone 22 111

Yell completion data
Casing 6 in to 45 ft.
Sureen zone : 16 ft. to 35 ft/6 in,




Table
fand H\_,-LL_E N-O) 2/6

foention: Kerkade (Polige Irz.Center)
priiizd by: N.B. Tubewellg

viiwde of Iend Sucfaca; 4gg

stic Water tevel (Head): —46 £4, 1qp

Litl.slo
B 2810 Desoription

T M ———

i, fine
wryreliow w/ osind ang Siltstone

w0 \_..u\ L‘J
.7hﬂ,r/;__t,uone grovel
laVetuindy, w/siltatone
S ;wilfu

T e}

ClnseFeelow, sticky
61758 v/ siltstone from 2261

Zaleremed]
rovellow.
i ~ e

onnly v/ siltatone

R O Q. i
o F/MAre siltstone gravel
g :,t_.,AJL:V'
i T e T e
% PR ol Ko
..;;f,Xﬂ;L_g;ﬂ,lh d
[ Sl
vu A A T .._| W ?.:-’ 'F."t
Saotem= to coarge
=Y ¥eliownandy
T oA o717

2y reldlow, wi/siltstone Particles

iy yellow,zomt

AEBNEY, A //511t°ons partiicles

<77 grey. w/sttstone

SSVeyeilow,soft

tfﬂcwj:h,s»ft

u,=~"13'91/31;tstone

olowy militone gravel

sTAYT  sp. e
- (4 Y 0 N7
Tayeilo

—— et e
—— et e e
T e s s et e

¢ Thickness : Depth

7 Well LOgs

Drilling Started 21/12/72
24/12/72

Completed:

Log by Driller's log

h
D
.
st

(feet)

~ 35 ™

2T 102
14 116
10 126
62 188
32 220
15 235
11 246
15 261
25 286
40 526
22 348
21 369
17 386
20 406
10 416
12 428
13 441
32 473
12 485
40 525
15 540
20 560
15 575
25 600
89 689
21 710
25 735
14 749
1 760

Continued seececeesansoans



Table 7 Wall

Logu
Test Hole Noe: 2/6 (Cont.)
¢ Thickness : Depth
Lithologic Description (feet) . (feet )
Clay,w/sand & siltstone X 771
Clay, yellow,soft 30 810
Clay,sondy 3 846
Clay,yellowysolt 15 BT
Clayysandy 10 871
Clay,yellow 28 899
Send and siltstone gravel 7 905
Clay,yellow,sticky 3 940
Ciay,sandy 5 949
Sand and siltstone gravel 1 960
Clay,yellow,sticky 29 989

Tell completion data

Casing:
" Screened zone:
Tield: 36 gpm (Pump)

Drawdown: 14 £t6.

6 in to 135 £1/4 in to %57 ft,
326 to 349 £t/4 in.



1

Dable Wiy g
pest Hole NO.: 2/

Drilled by: Hydrology Department
1 titude of Lond Surface; 489 T+, (\\49-(;3 W)
static Woter level (Head): - 47 £4, 15p (14:3% )

\ k)k. b D"%UU&M

Drilling Started 19/11/72
Completed 15/12/72
Log by: T. M.Singh

Titholoe L ¢ Thickness : Depth :

v vellow. aoaonofile Deseription 4 (feut) : ((feet )
Slay, yellow, s.icky & plactie 9 9
Siiustone 3 12
Sandsgrayish-yellow.vine to nedium,with mica 8 20
Send, gray,fine,with mica 8 28
Send, yellow,finz ¢ mediuvm,with mica 7 1)
sand,groyish-gellow,fine to medium,with mica 8 43
SanG.gray,fine,with sil*stone 8 o1
Clayeyellow,~i%h fine to coarse sand 19 61
Sandycoarse to fine w/siltstone 9 70
Clay,groy,with ziltstone 8 1€
Cloy.yeslow,votl. siltstone 17 95
Clayyyellow,pla tic,with siltstone 14 169
Clay,yellowish—gray,with siltstone 15 124
Clay,groyish-yellow,plastic & stooicr 26 150
Clay, yellow.sticky & plastic 17 167
vloeysyellowgsticky & plastke.with siltstone 25 192
(laysgrayish-yellew,sticly & plastic 7 189
Cloy,yellow,plastic & “ticky,with siltstone 8 207
Clay, grayich-yellow,r 5iclky 16 223
Clay,yellow,sticky & - lastic 35 2556
Cleyyyeilow,plestic,with siltstone 10 268
Cloy,velicwish -groy,sicky & plastic 1 275
Ciay,.gray,sticky & plastic 8 283
Clor,yieilow, stacy & plastic 22 3C5
Ciay,gray ,with ccarse io medium sond 10 ol
Cloy,yellew,plasntic 22 357
Cloy,vellow,sticky & plastic _ & 355
Sand coarse to mediwi,with siltstone an. saudstone 11 376

gravel
Clay,yellow,sticky <0 396
Ciay, yellow.with siltstone i 403

Colltinued ® &0 e e s 0o o o0



o
e — ———— —
——— et g

Litholegic Desription : ([hickness s Depth :
e T et (feet) - -~ - (feet)
Gioysyellow,sticky ¢ Plastic e e e e
Clay, yellowish--sticky 8 %11
oroygsrayish-yellow,plastic & sticky . %|5
Clay,grayish-yellow,plastic & sticky 6 %gé
‘laysgrayisn—yellow,sticky,with silistone ° N
Clay, grayish-yellow,sticky T 733
Clay, yelluwyplastic,with siltstone o 54;
Clay,grayish=yellow,with siltstone g %;6
Clay,grayish—yellow,sticky 20 186
C;ay,ycllow,sticky & plastic X 510
Clay,grayish-yellow,sticky s =
Clay,yellow,with si + o 22 252

s siltstone 8 540
Claysyellowish=~ gray, sticky 11 554
Clay,yellow,sticky & plastic 15 569
Clay,yelloow,sticky 11 o6%
C}ay,gr:yish—yellow,sticky 9 592
Clay,y-llow,plostic & sticky 5 237
Clay, yedlow,with siltstone 10 607
Clay;yellow,sticky & plastic 13 620
Clay,gray,sticky 14 634
Clayyyellowish—-gray,sticky & plastic 8 cdz
Clay,yellow,sticky & plastic 25 66T
Clay,groy with siltstone 21 688
Siltgtone with gray clay 9 697
Gravel,siltstone & sandstone with groy clay 12 709
Sond, coarse,with siltstone & sand stoune gravel o T15
Sand,coorse with siltstone 13 728
Clay,pray with siltstone 15 743
Cley, zray 15 758
Clay, gray,sticky & plastic 17 775
Clay, groy,with siltstone 13 788
Clay, gray,sticcky 15 803

Wlell completion data

Caging: 4 in. to 386 fts

Sereened zone: 365 to 375 ft/4 ine



Table 7 \ell Logs

mest: Hole Noe: 2/8 . o\ .
.*j1 Drilling Started 18/2/197.

Completed 25/2/197>
Log by: T.lM.Sin h

Location: Ranjha
prilled by: Hydrology Department

sltitude of Land Surface: 439 1, lggyg.oq,nqﬁ
static Water level (Head): —47 ft,l

5 LSD LJA-&B;%)

. ] : Thickness : th

Lithologic Description : (feet)eS : (gzgﬁ) —

(Lay, yellow, sticky 14 11
sand, grey , fine, w/mica 38 49
Sand, yellow, fine w/mica 8 57
Jlay, yellow, w/siltstone 22 79
Clay, yellowish-grey w/siltstone 19 98
Clay,greyish-yellow V/siltstone 20 118
Clay, yellow, w/ siltstone 35 153
Clay, greyish-yellow w/siltstone 40 193
Cla 35 228
Siltstone w/yellow clay 8 236
Clay, yellow 22 258
Clay, sticky 9 267
Clay, yellow,sandy, sticky 6 275
Clay,w/siltstone 15 288
(lay,grey,sticky 15 322
Sand ,fine to coarse 5 321
oy 24 351
Sand,fine to coarse 8 359
Clay 6 365
Sand ,,yellow,coarse 13 378
Clay 18 396

ell completion date:

Czsing: 8 in to 150/6 in to 386 ft.
Sereened zone: 352 to 376 £1/6 ing




‘ Table 7 Well Logs
rest Hole NO.: 2/9 I &

: Drilling Started: 2/6
Tocation: Army Camp (Ranjha) & e /6/73

completed 6/6/73

prilled by: N,Be Tubewells
Log by: S.B. Kensakar

s1titude of Lan Surface:

Static Vater level (Head): -47 ft. ISD

Lathologic Description : Tzizlértu)ass 91128})?)1
Subsoil,yellowish—-gray : 5 : 3ee
Clay, sandy 7 10
Clay, yellowysandy 15 25
Clay, sondy w/siltstone 20 45
Cl.y, yellowish—-gray 7 52
Cloy, sendy w/siltstone 3 55
Clay,yellowish-groy with siltstone from 75! 35 90
Clay, yellow 30 120
Clay, yellow wi/siltstone 33 153
Send,w/siltstor= gravel 13 166
Clay,yellow w/ siltstone 22 188
Sand & siltstone T 195
Clay,yellow w/ siltstone 5 200
Clay,yellow,sand w/siltstone 20 220
Clay,yellow ,sticky 46 266
Cloy,yellowgsandy 10 276
Clay,yellow w/siltstone 12 288
Clay,sandy w/siltstone 42 330
Clzy,yellow sticky 50 380
Sand & siltstone 20 400
Claysyellow 11 411
Clay,ond sond alternate layers 9 420
Clay,yellow w/layer of sond 72 492
7ell completion date
Casing: 70 in to 115 £t/6 in to 395 ft.

Sereened ZOne: 154~-162
255-270( 6 in.
378-39N

Yield: 535 zom (pwap)

Drawdovis 4,5 ft.



Table 7 Well Logs
mest Hole No. 2/10

Drilling Started: 1/12/72
Completed: 18/12/72
Log by: G.P. Chaturvedi

Loraticn: Haldorpurwa

Drilled hy: Hydrology Department
Static Watex level (Head): -18f4, T,.5p

—— e

————

- ¢ thickness : Depth :
__ Lithologic Description :  (feet) : (feet) :

Soil, yellow 2 . === T 2
Cloy, yellcw.sticky 13 15
Sand ,;Tine 5 17
Cloy,yellow,plastic 8 25
Clay,graysplastic,sticky 20 45
Cluy.vellowish-gray w/fine sand 15 60
SanG.medium to coarsc 28 88
Clay,yellowish gray, w/sand and siltstone gravel 8 96
Cloy.yellcw.Plastic,sticky 15 111
Clay,yellow,sticky w/siltstone gravel 14 125
Groavel,angular to subangular,well sorted 13 138
Clay,yellow,plastic and sticky 48 186
Sand jmediuwm to coarse w/gravel 30 216
Sand ;1lizkt gray,medium to coarse 75 291
Clay,.yellow,sticky 15 306
Clay,yellow,plastic w/coarse sand 15 321
Cloysyellow,sondy 105 426
Cloy;rellow,sandy w/some siltstone gravel 15 441
Clay. wyellow,sandy 60 501
Cluy,vellow ,sendy w/siltstone gravel 15 516
Cloy.yellew,sandy 15 531
Clay,y-1low,sandy w/siltstoie gravel 15 546
Clay.yellow,sandy 15 ; 561
Clay,.vellow.sondy w/siltstone gravel 15 ‘ 576
Cl_y.veilow,sandy 90 . 666
Clay,yellow,sandy w/gravel 22 688
Cravel,well sorted w/fine to medium sanc 23 711
Clay;yellow,sandy 45 756
Well completion date
Casings 4 in o 713 ft.
Screened zone: 688-711 £t/4 in.
Viclds 65 gpm (airlift)



Table 7 well Loys
rest Hole oa = 2/11

Tocation: Kohalpurwa giigiiﬁgd?tarted: ;;{}3?72
Drilled by: N. B. Tubewells Log by: Drillors Tog
Altitude of Land Surfage: 543 ri,

Static Vater level (Head) : - 8,0, £t. 10

Lithologic Description ; %?ﬁgﬁ?es“ ; (?222?
Soil 5 :
Clay, sandy g 10
Clay, grayish-yellow | e =
Clay,gray o8 50
Sand ond gravel 8 (igg;;ﬁ_
Clay 4 %o
Clny,grayish~yellow,sticky 8 70
Clay,yellowysoft 10 80
Clay,yellow, w/siltstone 39 119
Clay,sandy, w/siltstone 30 149
Clay, yellow 23 172
Clay, yellowish-gray 2% 195
Clay,yellow, w/siltstone 6 201
Clay,gray *ish-yellow,w/siltstoue 33 D34
Clay,grayish—-yellow 21 255
Clay,yellow, w/siltstone 52 307
Clay,yellow 13 320
Clay,yellow,w/siltstone 7 327
Clay,soft,sandy,w/siltstone 10 337
Clay, yellow,soft 50 387
Clay 6 393
Sand 16 (409
Clay, yellow 10 419
Clay,sandy, w/siltstone 14 4373
Clay,yellow y 29 462
Cla&,yellow,soft, w/siltstone 28 490
Clay,yellow,sticky W 530
Cloygysandy 24 57f
Clay,w/siltstone | 9 580
Clay,yellow,sofg 22 602
Clay,sandy 10 612
Clay,yellow,soft. = 78 690

Continued '.'."lil..f'



Test Hole No.: 2,11 (COnt.) z ﬂﬁll_ég&ﬂ

Lithologic D .. : Thickness : Depth
Sand ,fine ymedium fromg700 ;:?rlptlon _ : (feet) :  (feet)
Clay,yellow,sticky gz k7%%/
Ccl ellow,sticlk i -
Clig;gandy ’ W/ Eine grovel to 755 11, 45 790
Clay,yellOW,sticky,W/siltstone from 842 £t 10 800
Clay,sandy,w/siltstone from 870 ft, ’ 2; 921
Claysgray gandy from 892 T%, 25 ;ég
Clay,yellowysticky o8 ) 1030
Clay,yellow,sandy,w/siltstone 30 1060
Clay,yellow » 7 1067
Sand,w/fine sandsto e & siltstone gravel 13 1020
Claygsyellow 21 1101
Clay,yellow,sandy,w/siltstone 14 1115
Clay,yellow 81 1196
Clay,sandy,w/siltstone 13 1209
Clayysoft 4 1213
Clay,sandy ,w/siltstone 17 1230
Clay,yellow,soft 26 1256
Clay,yellow,sandy 24 1230
Clay,yellow,sticky 20 1300
Clay,sandy 16 1316
Clay,greyish—yellow,soft 68 1384
Clay,greyish-yellow,sandy,w/sandstone gravel 12 1396
Clay, greyish-yellow 26 1422
Clay,sandy,soft 9 1431
Cloy,greyish—yellow,w/siltstone 69 1500
Well completion data:
Casing: 6 in to 125 ft/4 in to 730 ft.
Sereened zone 690 to 710 ft/4 in.
Yield: 10 gpm (pump) |

Drawdowmns 47 f£t.
I



Table 7 we11 Logs
Test Hole No.: 2/12 '

_ Drilling Started 19/12/197
Location: Thukali Comple ted 26/12/1972

prilled by: Hydrology Devartment Log. by:Gedlogist Parajuli

altitude of Land Surfgces 564 ft,

Static Water level (HeadQ: +22 £+, 1SD
Thickness g Depth

Lithologic Description (feet) : (feet)
Soil,grey

3 3
C1ay,yellow,sandy 3 3
Send,fine to coarse w/gravel

as  se

4 10
Gravel,well sorted,subrounded,w/coarse sand 6 16
Gravel,well sorted,angular to subrounded 13 29
Clay, yellow,sticky 87 70
Gravel,fine,voorly sorted,angular to subrounded 3 1S
Gravel,w/medium to coarse sang 6 115
Clayryellﬂw, sandy w/graVe]_ 5 156
Clay,yellow,sticky 30 1BE
Gravel, subroundeqd w/coarse sand 3 189
Clay,yellow,plastic 3 192
Clay,yellow,sticky w/gravel as alternative layer 69 261

of one two feet,
Clay,yellow,sandy w/gravel and coarse sand 75 336
Ci1ay,yellow,sdndy w/gravel 30 366
Clay,yellow w/gravel and medium to coarse sand 54 420
Gravel,subangular to subrounded,well sorted 11 431
Clay,yellow,sticky w/alternate layer of coarse sang 25 426
Clay,yellow,plastic 23 392
Gravel,subangular to subrounded w/sand ; 495
Cla ellow w/£ine sand
Giazég,well sgited,subangular to subrounded ;o 233
Clay,yellow,sandy : 7
Gravel,subangular w/coarse sand 2 220
Clay,yellow,sandy ; 52
Gravel w/sangd 2 >3
Clay,yellow,sandy : 2
Gravel w/coarse sand S o4
Clay,yellow,sandy w/some gravel 12 21
Clay,yellow, w/sand and gravel 2 391
C llow,sand
Giazégfsubaﬂgulag to subrounded w/coarse sang g g;$
Clay,yellow,sandy w/gravel 5 657
Gravel,angular to subangular 33 3 i
Clay,yellow,sandy w/gravel $1 . 55
Sand,fine to coarse w/gravel 1 691
lay,yellow,sandy

Wely completion datas

Casing: 4 in to 439 ft. .
Sereened zones: 420 to 431 £t/4 in,
Yielqs 63 gpm (flow)




Al
. aone Nout 3/ Table 7 Well Logs

'*‘“gjl unt Sainik Gaon Prilling Started 26/1/1973
b2 ¢ eyt V.3, Tubewells Completed  31/1/1973

n;;'t“u“ o: Land Surfacas 458 ft, og by: §S. B. Kangakar

cianie Water 1-vel (Head) - 27 f4. 13D

Lithologmic De ¢t Thicknegs Depth :

szf__d_ . scrlptl?n ] g3 (fget) . \geet) A
rluv.vel ltw,sanay 7

3¢ndffiﬂ9_ 5 ?4
Gty s S2RCY 23 37
s;ni:ﬂ“l‘f“‘- 20 57
i e TN 27 84
Lnnu bULbKY i/ siltstone gravel 10 94
Glayy 8vlohy 26 120
Glay, aanluy 21 141
fong,mcu. U2 soarse, v/gravel 37 \ 178
lay. vellow,sticky 24 202
Jand.noarse, § -/Tine gravel 9 211
Jlay. vellow 20 231
Jlav,sandr w/sandstone gravel T 238
1a, velliow,sticky 17 255
Clay:.yel110W/, 0andy 10 265
Lind,coarge */clay 10 275
xlayiﬂﬁﬂdy 20 295
Cing,w/cand & gravel 10 305
vz nd ,med- conrse 10 315
Clav,sonly w/grave! 66 381
Saad,w graval,sandy clay at 414 59 A40
Clav.s~ndy, w/vand & gravel 45 - 483
Siay.arndy,w/cowe gravel from 505-515 32 517
s?nd, ;}ne ;; gg%
o 361
2-d;moatne wrmavel 16 583
fl_d.vVLW(nf)sand* T 590
Clegr, eandy,w/oravel 31 621
.l.'_‘.',' ‘ uwudy 6 4
L,]ﬂ-,r gaadz=-, r/g‘T‘ VE?EL 2(6) 62%
J..L_,LJ ')'/r-w'n'w3 & gravel 10 677
vley,sandsy w/gravel 57 734
u¢ad s8aDdY 11 745
nvx.g, yveitor oticky 2% T70
Cla ;yellow, sandy,loose 22 792
nlij,}v;de 118 210
Ul sendw 72 982
'~‘i”",~,h1mw sticky 18 1000
C -1"‘“',“ 2 Ld\r

WinTy » Ao 32 . [
Thptga TSR e 127 £i/4 in to 162 £t

"C‘:.},;:‘ ; PR 1 (L f L/ ‘1 ia

ned wone?
+1ndds 40 gpm (pump)

-

LranTAt e e .») . 5 . ft




i1
£Y |, TN

Table 7 Well Logs

gest Hole Noa: 3/2
Locationt Sainik Gaon Completed
prilled by:N. B, Tubewells

Altitude of Lend Surface: 458 ft,

static Water level (Head): -27 ft, LSD

21/5/1973

Log by: S. B. Kansskor

Drilling Started 29/5/197%

P

Sand

Lithologic Description :élelg%})mess : I(?ggé) r

Sub-soil 2 2
Clay, sticky w/siltstone 5 7
Clay, yellow, w/clay balls 6 13
Clay, yellowish, sticky 4 17
Clay, yellow w/siltstone 4 21
Siltstone ' 16 31
Sond, fine to medium 21 58
Clay, groy, sticky w/siltstone 26 84
Clay, sand w/siltstone 34 118
Clay, yellowish-zay 12 130
Clay, grayish-yellow w/siltsdone 13 143
Sond w/alternnte layers of cloy & siltstone 17 160

13 173
Clay, loose w/siltstone 10 183

Well completion data:
Caping: 4 in, to 175 ft.
Screened zone: 150 to 170 ft./4 in



Table 7 Well Logs

rest Hole No.: 3/3
Odarapur

Location: COmpleted 13/2/1973

prilled by:l.B. Tubewells
pltitude of Land Surface: 464 ft.
static Water level (Head): 27 ft. LSD

Drilling Started 1/2/19

Log by: S. B. Kansakar

Contirnued...

3 41 - . . S Thickness Depth s

- Ceio8le Deserdptlon : (feet) _:_ (Feet) :_
Clay,sticky w/siltstone & clay bells 21 24
Clay, sticky 6 30
Clay, sandy 12 22
Send & siltstone gravel 03 65
Clay 10 75
Clay, w/siltstone 20 95
Clay, sticky w/siltstone 30 125
Clay, soft w/silistone 5 130
Clay, sticky w/silistone 15 145
Sand 18 163
Clay,sandy 10 173
Clay,sticky, w/thin leyer of siltstone at 185-187 20 193
Sand & gravel 26 219
Clay, sticky 5 204
Sand & gravel 14 38
Clay,sticky . 35 273
Clay,sticky w/thin layer of gravel (siltstonejat

301-302 ft. 45 318
Clay,w/sand &gravel 25 343
Clay,soft 7 350
Clay ,sandy 33 383
Sand 6 389
Clay,sticky 20 409
Clay ,sandy 6 415
Clay,sticky w/siltstone 19 434
Clay ssandy ,sof© 8 442
Clay,sticky w/siltstone 4 446
Cloy,sticky 14 460
Clay,sandy 10 470
Sand 10 480
Clay ,sondy 10 490
Gravel 8 498
Clay,sticky 59 99T
Clay,w/siltstone 23 580
Clay ,sandy 31 611
Clay,w/siltstone 16 627
Clay,sticky 15 642
Cloy ,soft 4 646
Sand 10 656
Cloy ,sandy 23 €79



Table 7 Well Towe
Test Hole No,: 3/3 (Con-t‘) w

—— —————
\*«-_

. ““‘"“‘*——---—*——‘
— Lmo%m H e S T Depir———
Sand : T ——— (feet) : (feet)
(luyysticky 5 Y E—
Clayysandy 10 694
(lay,sticky w/sand & siltstone 10 704
Sand 13 717
Clay w/sund & siltstone 4 741
Clay,sticky ? 728
Clay w/layers of siltstone fro ~76( 31 759
Clay,sticky w/some siltstone 29SS 21 780
Sand w/sondstone frop 864-866 11 191
(lay,soft w/sand 94 €85
Clay, w2 siltstone }(1) 836
giay,stic]qr 64 ggg
ay

017 Sandy 12 ?ggs
0lay,s0ft w/sand 77 1082
Sandstone ,w/soft clay 14 1096
¢y, sandy 6 1102
Clay w/siltstone from 1155-1156 68 1170
Clay,sticky w/siltstone 10 1180
gﬁy »Sticky 10 1190

¥ 10 1200
Clay w/sand 20 1220
Clay,sandy 20 1240
Clay,sandy w/some siltstone 42 1282
Sand 14 1296
Clay,s ndy w/siltstone 34 1330
Clay,s ndy w/siltstone _ 50 1380
Clay ysandy 10 1390
Clay 20 1410
Clay w/siltstone 26 1436
Clay,sandy w/siltstone 64 1500

Well completion dota:
Casing Depth: 6 in to 126 ft./4 in to 227
Screened zone: 191-211 £t/.; in.
Yield: 60 gpm/airlift

37 gpm/ (pump)
Drawdovm: 57 £te



: Table 7 Vell Logs
t Hole No, 3
Tes /4 Drilling Started 11/1/1973

COmpleted 17/171973
Log by: Drillers Log

Location: Agriculture Parm
Drilled by: N, B. Tubewells
Altitude of Lang Surface: 478 £,

Static Water level (Head): -18 ft, ISD

, _ : Thickness : Depth 1
th@Si°§Efi§¥§ﬂ§§igﬁipn :_(feet) & (feet) :
Soil hmnﬁ_.“__-*'*_”'_“*___’q—‘°—_“-'—"'-’"‘T"A >R o

2
Clay,yellow,sticiy w/gravel g 10
. Clay,szndy 32 42
Clay w/grovel 37 79
Sand,fine to course,w/siltstonc sravel 63 142
Clay yw/gravel o5 167
Gravel 12 179
Clay;yellow,sticky 3 182
Gravel a 186
Clay,yellow,sticky 9 199
Clay,sandy 15 210
Clay,yellow,sticky 13 203
Clay,sandy w/siltstone gravel 15 238
Clay,yellow,sticky 10 248
Clay,w/siltstone gravel 17 265
Clay,yellow . 35 300
Clay,sandy 14 314
Clay,w/sand & gravel 23 337
Sand,med,to course,siltstone 19 356
Clay,sandy 45 401
Sand and yellow cluy 11 %12
Sand,cocrse and siltstone T 123
Cluy,yellow,soft, w/fsiltstonce from 486 ft. 7? 496
Clzy yellow 4 520
Gravel 4 524
Cluy, yellow 92 576
Sand ,fine 15 591
Cley ,sandy 35 626
Clay,yellow,sticky 32 658
Cl_y,sandy 1 269
Clay,yellow ' 10 67?
Sand,w/siltstone from 684-688 ft, 12 ?O
Clay,yellow 19 1

Contil’lue\lo-..‘.---.-.



_Table 7 Well Logs
7est Hole No.: 3/ (Cont,)

—— ————
e

—

. . ¢ Thiclness : Depth :
Lithologic Description ) . (feot) 1 (feet)
Clay,greyish-yellow w/siltstone 19 719
Sand, and silistone gravel 22 741
Clay,yellow to greyish-yellow 20 763
Gravel and siltstone 8 771
Clay,yellow 39 810
Clay,yellow,sandy w/finy siltstone 45 855
Clay,sandy 27 882
Clay,yellow 9 891
Clay,sandy 18 909
Clay,yellow, w/some siltstone 22 951
Cloy,greyysanly foom 941 ft. 18 99
Sand ,coarse i g;;
Clg ey, W/sand
Cl&?:&-’—' Yy W/ 25 1000
Well completion data:
Casing: 6 in to 129 ft. -
Sercened zone 1Q0 ro 119 £t/6" in.
Yield: 44 gpm (puap)

Drawdovms ft.



Table 7 well Logs

mest Hole No.,: 3/5

Location: Agriculture Farnp
prilled by: N,B, Tubewells
Altitude of Land Surface 478 ft,
static Water level (Head) -3 r£t, 13D

Drilling Started 18/1/1973
Completed 21/1/1973

Log by: S.B. Kansokar

) ¢ Thickness ¢ Depth :
Lithologic Description : (feet) : (feet)
Soil ’ ) )
Clay,sandy w/clay balls 8 10
Clay,yellow,sticky 12 22
Clay, w/gravel 28 50
Sand,fine w/sandstone gravel 14 64
Clay, yellow, sticky 6 70
Clay w/gravel 9 79
Clay, yellow,soft 35 114
Sand,med.to coarse 24 138
Clay, yellow 27 159
Sand & Gravel 23 182
Clay, yellow, soft 13 159
Sand & gravel 15 210
Clay,yellow 20 230
Clay,sandy w/gravel 13 243
Clay,sandy 19 262
Clay w/gravel 8 270
Clay ,w/thin layer of sand from 283-285 32 302
Sand.med.t» coarse w/gravel,thin layer of clay 305-307 81 383
Clay,yellow 12 395
Clay,w/sand 15 410
Clay,sandy 25 435

Well completion datac

Casiﬁg: 12 in to 127 f£t/8 in to 424 ft.
Screened zone: 305 to 380 ft & 400 to 418/8 in,

Yield: 350 gpm (pump)
Drawdown: 22 £,



;CaﬁJng Agriculture Fapp
bi1led by N,B.Tubewel]

1titude of Land Surfaces 478 ft,
bitic Vater level (Head)

~34 £,

Lithologic Description

| Table 7 We1® Lopq
est 1101'9 NO.2 3/6

Drilling Stapteq 23/1/1973

Completeq 24/1/1/1973
Log by. s, B. Kansakary

lay,sandy, w/clay balls
lay,sandy, w/clay ballg
lay, w/gravel

lay,thin layers of gravel
12y ,sandy w/thin layer of grovel
lay

and & gravag

1oy

lay, w/gravel
end,w/gravel

lay, sandy w/gravel
lay,w/gravel

and & gravel

111 completion data:

¢ Thickness ¢ Depth

'sing depths 4 in to 395 ft,
ireened zope 337-357 ft/4 in,

: (feet?) : (feet)
2 2
38 40
10 50

1010 60
19 79
16 95
12 107
23 130
18 148

12 160
12 172
10 182
192 194
24 218
27 245
15 260
20 280
22 502
80 382
20 402



Test Hole No. : 3/7

Location: Dahawa

Drilled by: N.B. Tubewells
Altitude of DLand Surface: 489 ft,

Table 7 welk Logs

Diilling Started 16/2/1973
Completed 21/2/1973

static Water level (Head): LSD
N gs Dept
lithologic Description f»c ? : j;eet
Sub soil
Clay, yellow,sticky w/siltstone 19 21
Clay,srey w/some siltstone 29 20
Clay,yellow w/siltstone 10 60
Clay,yellowis-gray w/siltstone 30 90
Clay,rellow w/siltstone 40 130
Siltstone 10 140
Siltstone w/some clay 11 151
Clay,vellow w/siltstone 64 g;g
Clay,yellow,sticky 10 2
Clay,yellow,sticky,w/siltstone 21 240
Clay,yellows sticky 39 e
Clay,yellow,sticky w/siltstone 18 T
ulaJ sandy W/slltstone }5 o
Clay,yellow,w/siltstone ” .
\**u, w/siltstony by 355
Cl.y, sandy w/siltstone S e
Cluy,sandy 75 390
= 7 397
Cluy, sondy w/siltstone o 7
Clay,sandy,soft 29 446
Clay, w/siltstone e 169
Clay, sticky wg siltstone - 162
Jand & siltstone 21 bu3
Jl,d,&ulc w/cravel > 505
Sand & gravel 52 Zgz
Cloy e
JJ.M.J, .;,/sil‘u‘stur;c o7 647
Clay 7 654
Clay,h.rd sticky w/gravel 16 700
1,,,'ﬁ/uf4vcl 30 730
clay 20 7?8
Clay, sandy 10 70
nl;y,w/§11t3uoncs

Coll'tilluudococaoo‘bclooaoooa‘



» Table 7 Well Logs
Test Hole il0s 3/7 (Cont-.)

¢ Thinelness : Depth :
. Litholozic Description L ) : (fect) . (feet) :
clay,sticlq,r 20 780
Clayysandy 10 790
Clay,sticky 10 800
Cloy,sticky w/sand & siltstone 45 845
Clay 15 86u
Cl.y,w/gravel 20 88U
Clay 60 940
Clay, w/siltstone 41 981
Clay 19 100U

Well complétion data:

Casing: 6 in to 122 £t/4 in.to 339 ft.
Screened zones: 319 to 329 £t/4 in.



rest Hole Wos 3/8
1scations Modszha

prilled by: N.B.Tubewellg
pltitude of Land Surfage: 500
static Water level (Hsaq),

———

Table Well Logs

Drilling Starteg 24/2/1973

Lithologic Deorigtion

Soil

Clay,sticky

Clay, w/siltstone
Clay;yellow,sticky w/siltone
Clay,sandy w/siltstone
Clay,sticky w/ciltstone
(lay,sandy V/siltstone
Ulay,yellow, sticly w/siltstone
Clay,sticky w/siltstone gravel
Clay,sticky w/siltstone
Clay,sandy w/siltstone

Sand & gravel

Clay,yellow siuicky w/siltstone,thin layer

of sand 19C fv.
Gravel & sang

Clay,yellow y5ticky w/siltstone

Gravel w/sand
Clay,yellow,sandy

Clay, & gravel ,in alternat- layer

Clay,yeliow,sandy & sticky *
Clay,yellow

Clay,yellow,sandy

Clay

Clay, w/siltstone

Clay,sticky

Clay,sticky w/siltstone
Clay,s0%% w/siltstone

Clay, y~llow w/siltstone
Clay,sandy (:anﬂ from 467-472)
Clay,;soft w/siltstone -
Clay,sticky w/siltstone
Clay.sandy w/siltstone

Siltstone gravel w/clay from 63%6-638

Clay w/siltetone layers
Clay w/siltstone gravel
lay

Completeq , 2/3/1973
Log by: 3. B. Kansakar
ft,
t1.7.7t. 18D
¢ Thickness Depth
:  (feet) :_(feet) :

2 2

5 7

13 20
36 56

6 62

10 72

8 80

10 90

24 114
20 134
7 1417
21 162
28 190
25 215
5 220
18 238
8 246
8 254
6 260
11 25l
21 292
28 320
20 340
40 : 380
50 430
10 440
20 4€0
23 483
19 ‘ 500
2] 527
109 636
14 650
o6 676
14 690
68 758

Continueqd 3%, @



Table 7 We1y Logs
Test Hole No, 3/8 (Cont.)

Lithologic Description ; ég;;;?ess : QDigggl
Clay, sandy w/ siltstone gravel 12 770
Clay, grayish=yellow w/siltstone 60 830
Clay, yeladow,sticky w/siltstone 38 T
Clay,yellowish-gray,sticky 12 880
Clay,hard sticky w/siltstone 10 890
Clay, sandy w/siltstone 20 810
Clay,sticky w/siltstone 40 950
Clay,gray,s=ndy w/siltstone 20 970
Clay, grayish-yellow w/ siltstone 30 1000
Well Completion datas
Caging : 6 in to 122 ft/4 in to 248 ft.
Screened zone: 190 to 238 ft/4 in,
Yields 53 gpm (pump)

Drawdown: 14 ft,



Table 7 well Logs

Test Hole YNo,: 3/9
Location: Modaha

Drilled by: N.B. Tubewells
Altitude of Land Surfrce:

Drilling Started 7/3/1973

Conpleted 8/3/1973
Log by: S. B. Kansakar

Static Water level (Head) +1,7 rt, 18D

Thickness i Depth :
—__Llithologic Description : (feet? s (feet)

Snil 2 2
Clay,sandy 6 8
Clay,. . yellow,sticky w/siltstone 15 23
Clay, yellow, sticky 20 43
Clay, w/siltstone 12 gg
Clay o1 100
Clay,yellow w/siltstone 80 199
Clay,yellow w/siltstone gravel 1 i
Gravel, siltstone w/sand ?7 iy
Clay,yellow & gray 10 by
i 21 163
Sand & gravel 27 190
Clay w/siltstone = L
Gravel & sand 5 208
Clay,yellow 18 246
Gravel & sand 4 550
Clay

Well completion data: .
Caskng: 4 in to 24 o ] i
Screeied zone:197-208 ft & 228-238 ft/4 in,




Table Well Logs
fest Hole No.: 3/10

jocation: Amohia qugiieigfg Started 12/3/1973
npilling by: Hydrology Department Lom bvs ¢ _ 18/3/1973
 qtitude of Land Surfaves 573 ft; g by: T,M. Singh
ctatic Water level (Head)s ~17 £+, 13D
| ——
l . . . ) ¢ Thickness Depth
| thholg_p'lc Descripti ep :
— -Tr—===-Iilption — : (feet e
Tlay, yellow -~—-—~«m—-n_i_§§§~)_%_h (féet)
' (lay,; yellow, sticky a 23
(lay,yellow 64 87
Gravel 22 109
Clay 31 140
travel 5 145
(lay,yellow 65 210
Gravel 30 242
Clay 139 381
(lay, sandyv 15 396
Clay 27 433
Gravel 16 449
Clay 52 501
Gravel 16 517
Clay 85 602
Gravel 18 620
Clay 26 646
Gravel m 664
Clay 49 713

Yell completion datas

Casing: 6 in to 99 ft/4 in to 522 f4,
Screened zone: 497~515 ft/4 in.
Tield: 53 gpmn (pump)

Drawdown 6 ft,

ol 2.



npst Hole Nou: 4/
pa

Table 7 Well Lops

Drilling Started 11/3/1973

ocations Kathopur Completed 16/3/1973
prilled by: N. Bs Tubewells Log by: S. B, Knngalnr
utitude of Land Surface: 457 £+,
qatic Water level (Head): & 33 gy, L.SD
S + Thickness Dcpth
Iithologie Description .8 (feét) : (feet) ::
Sub soil 2 g
(layy yellowyhard &sticly 6 A
Clay,yellow w/siltstone 24 25
travel,siltstone w/sand :g g
(lay,yellow & grey i =y
Clayy edlew  grayish-yellow w/siltstone 2 110
Clay,grayish-yellow gsticky A 132
Clay,yellow,sticky w/siltstone 15 150
Send & siltstone gravel | b 170
Clay w/sand & gravel,in alternate layers o 180
Cloy,grey ,sandy 20 DL
(lay,yellow, sandy o5 205
Clay,sandy | P 236
Clay,sandy w/siltstone 6 042
Clay,yellowish w/siltstone ‘ 248
Clay,sandy w/siltstone o0 2653
Clay w/siltstone 32 3;11
Clay,sandy w/siltstone 10 232
(lay,yellowish-grey 22 345
Sand w/gravel ‘l; Tt
Clay,sondy ga 160
Sand & gravel ey 1: Jry
Clay,yellow,stic e ‘
C’lzy:yullowish—g;ray w/siltstone ft)’ _5;2:
Cley,sanl Y -
Cl:;sr:sandy v/ gravel .123 ;7U
"la’ S&‘dy
\élr*y:@uy,suf-dbf w/grovel 13 gig
Clay,grey vi/gravel 59 e
Clay,saudy w/gravel 16 s
1 ay,yelluw'liah-gi'uy ‘ 13 683
Clay,sticky w/siltstone 10 .
Clay,groyish-yelluw, sandy 8

Clay,yellow soft

Colltillued........lvocni



o Toble 7 Well Iogs
T St Hole I‘Ioo N 4‘/1 (Con-:‘—"f‘)
e

e I ¢ Thiclkness ) Depth :
Lishulogic Description : (ffe-t; . (feet)

fay,yellew w/siltstona 17 705

(lay,soft : 30 735

¢lay, sandy v/ siltstone 30 765

blay’ye'l 1cw,y0f"£ 85 850

Clay,greyish-yellow to EreY;sondy w/thin loyers of

gravel Irom 850-86, 1,

45 895
Clay,grey, sandy 15 glz
Clays erey ,sticky 14 9;5
Clay,sands ij_ ta 8
Clay,yel Low; sofy 5

Well completion dotas

Casing; 0 in to 124 £t/4 in to 438 ft,
Sereened mones 58u~428 ft/4 in,
Tields 250 g (cirlift)

+7 cpm (pump)
Drawdown; 4 f



Table 7 e

11 LOgS
~‘-"—D—-_ -
qt Hole Now 472 Drilling Starteq 25/3/1973
e
1 ation: Daurah CODlplt’ztE‘d: 31/3/1 973
00 . .
I ;17ed by:Hydrology Department Top W, 3. S
i
o qude of Land Surface:; 464 rt,
ALt
\ tic Water level (Head), 48 £1, 1gg ‘
Sm"’— * tThickness Depth
i Lithologic Deseriptioy :  (fect) : (feut)
e o, ot 10
—1,orey 15
Soil ’%110\'? w/fine -neq, sand & siltstone 6 16
oy fine t¢ mead 11 27
Smld,yellow,‘ i _ 1 7
(1 ay,ereyssticky & plastic 5 6
dlay,ﬁreﬁ” w/g:.ltstom: 19 19
(loy,greysSticky 0 1cs
Cl:_y;yellOVV9 sti Ck& 2 1 33
olay,yellowish-srey . | 16 2
113&,}-‘cllCWisl‘i-grey W/siltstone 22 155
[‘,lav,t;rdy vi/siltstone 2 127
Clay,grey ysticky ' 7 ;bg
tlay,greyish-yellow,sticky : 2
{lay,yellow 50 25
Jlay,yellow vv/sj.ltstone - : o5
é-mvevl,o.ngular Ww/siltstone particles 5 26
flay,yellow w/siltstone ::12 254
(lay,yellow 1 295
(lay,greyish~yellow 16 513
(layyyellow _ 7 330
(lay,yellow,sticky _ ; 35
(lay,yellowish~grey,sticky : 562
(lay,yellow,sandy T
C—mfr::l w/Tine to coarse sand ; g 30
Qay,grey sticky . 5 412
Gravel w/coarse san E %33
| Cloy,grey , 2 :
Clagzlgrey w/siltstone E 428
Clay,yellow . i 390
(lay,grey,sandy 2 i
Clay,grey e : )
| Clay:gruy v/ SH TR 5 g:;{
i rovel W/is-"l--n:«nay 35 580
Cloy,yellow 7 5L o o oo
Clay,oreyish-y {f ‘ : =
lclay,gr;y,st;;;zd e :l;g o5
travel,fine I 652
bl i 36 13
‘5123{:3’@11071 w/siltstone N .
Lay,grey

Ll-;y ’ ;rrcy,sﬂnd‘}f . -
i z o1 t * . ] i'to
o complellon S90nF s in b 48

: ‘ n iIl-
Seecads sones  356-375 6380401 £6/3
Hag L 12 cpn (pump

Tawdovm: 11 1%




Table 7 Well Logs
Drilling Sgarted 19/3/1973
Completed. 22/3/1973
Log by: S.B, Kansakar

Test Hole lio. 4/3

Location: liachagarh

Drilled by: H.B., Tubewells
Altitude of Land Surface: 500 ft.
Static ater level (Head): =508 ft, L&D

T S, v — - —— -

: : Thickness ) Depth :
Lithologic Description i (feet) : __ (feet)
Sub-soil,prey 2 2
Clay,yellow,sandy 6 3
Clay,yellow,sandy 22 54
Sand 8 62
Clay yellow,sandy 10 72
Clay,yellow w/siltstone 18 90
Clay,grey & yellow,sticky 20 140
Sand w/gravel & siltsloue 5 115
Clay,yellowi & grey w/thin layer of sand 120 to 122 10 125
Clay w/siltstone 52 177
Clay,sondy w/sand from 177-180 : 27 204
Clay,sandy w¥siltstone 10 214
Clay,sandy 60 274
Clay,w/gravel 20 294
Clay,yellow 16 310
Claysyellow w/siltstone 54 364
Clay,yellow,sticky w/siltstone 16 330
Clay,yellow & grey 10 390
Clay,yellow w/gravel 5 5j95
Sand & gravel w/thin layers of clay 27 43%
Clay,yellow 20 442
Sand 10 422
Clay,yellow,sticlky 43 ‘;ré?
Cl:.y,soft f ? 521
Clay,yellow,sticky 20 2t
Clay,yellow,sticly w/siltstone 11 T
Clay,sandy w/siltsione :; 549
qui‘-y ysandy wZ sandy & grovel ) A = u i
('la-')’,yellow,sticlcy w/thin layeis of sand & grave
at 555-557 and from 565 to 5067 - 653
g};%sandy 11 664
&avel W/Sand 14 678 -
CLay W/grave1

v .' ° : —
Wmaj%;in to 127 £t/4 in to 672
SOTeened pome, 652 to 667/4 in.
Yleld: ® \

5 ¢pm (2irlife)



Table 7 well Logs

Test Hole To,: 4/4

Drilling Started 26/3/1473

Location: Dhakeln Completed  6/4/1973
Drilled by: u.B, Tubewells Log by:S.B.Kansakar
Altisude of Land Surface: 5521+,
Static Water level (Head): =241, oD

Lithologic Description _ “hi .ni;“T?%g¥%$sss ?%gé%) i
Sub-s0il, grey 2 2
Clay, yellow, sandy 3 5
Sand w/gravel 15 20
Cliy, yellow, sticky 30 50
Cluy, sundy vi/siltstone 13 63
Sand,; coarse to medium w/gravel 17 80
Clay, yellow w/gravel 20 100
Clay, yellow.w/gravel @&sana 28 128
Gravel w/pebbleg &cobbles 1 145
Clay, yellow 12 157
Gravel w/pebbles & cobbles 10 167
ctey; yedtay wemavel 7 24
Cluy w/gravel 24 240
Gravel, coarse 16 256
Clay, sondy 20 276
Clay, yellow, sticky 30 306
Clay, yellow w/gravel 31 331

Clay, yellow, sticky 10 347
Clay, yellow w/gravel

g 380
Gravel wi/fine to medium sand 30 410
Clay, sanay 10 420
Clay, yellow, sticky 10 430
Clay,yellow w/gravel 10 440

Clay., yellow, sticky 20

460
Clay, yellow w/gravel 22 480
Sand, nedium w/gravel b 487
Clay, yellow, soft Q 495
Clay, yellow, sticky 30 525
Clay, yellow w/gravel 30 555
Clay, yellow, sticky w/gravel 35 590
Claoy w/coarse gravel 20 610
Clzy, sandy 10 620
Cliy, yellow, sticky 32 652
Cl.y, sundy 8 660
Cliy, sandy w/gr vel 10 670
Cliy, yellow, sticky 10 680
Clay,w/sume gravel Ju 720
Clay,yellow, soft 3u 750
Clay, yellow, sticky 4? 793
Clay, sandy 15 808

Continucd..a.,.



___‘}‘"a_p_l*x; T Well Log.s

1, .
Yest Hole Wo.: 4/4 (Cont.)

——

Lithologic Description

Thbckyss

esen

Claxw? Tite o Hedium
A ‘_uldv v/ sravel

=V lluv/- sandy
Y e Y ell(qu SQ«"‘(].y
Clay, uwx\lj w/ !TT'].V:::]
Clay,; yellow Wi/ gravel
Clay, yellow, sticlky
Clay, snriy
Clay, yellow v/gravel
Clays yellow, sandy
Clay, yellow, sticky
Clay, yellow w/some grovel
Ciay. yelicw., sticky
Clay w/Bravel
Clay, yellow, sofb
Cloy, yuiiow =/gravel

"}ra‘y*e-" w/medium sand
Clov. e _3':.“, .s wndy
Clav. vellow w/gravel

Civy, yellow, shiclyy
Well completion datas

Caging: 4 in to 15U ft.
Serecned zone: 125 to 145 ft./411.

13
16
13
10
10
50
20

(S
9

12
20
30
40
28
12
10

7

5

8
58
12
2u



Table 7 Well Logs

Drilling Started 11/4/1973
] 4
Location: Dhakela Gemplgted 12/4/1972
Kansakar

Drilled bj: N.B. Tubewells Log by: S.B.
Altitude of LANA Suffeoce: 552 Tt

Test Hole No.:o 4/5

Static Water level (Head) ~24 ~ LSD

:Thickness : Depth :
(feet) : (feet) :

Lithologic Description

Soil, grey o 5
Clay, yellow, sandy 10 12
Gravel 8 20
Send, coarse, w/siltstone &-gravel 10 30
Clay, yellow w/coarse sand 14 A4
Clay, yellow, sticky 21 65
Gravel 10 75
Clay, yellow, sticky w/sand from 98-100 ft. 30 105
Clay, yellow, sticky w/siltstone 19 124
Gravel and sand 23 147

5 152

Cley, yellow

Well completion date: |
10 in to 97 £t/6 in to 146 £t

125 to 145 £1/6 in.
360 gpm (pump)
00 Tt,

Ornsing:
Screened zZone 3
YVields

Drawdovin:



Iable 7 Well Logs

pest Hole No. : 5/1
pecation: Indrapur

Drilling started 5/.4/1973

5T byt Hva Completed 9/4/1973
prilled by: ydrology Departnent Log by: G. P. Chaturvedi
pltitudé of Land Surfaces 427 T+, '
static ¥ater level (Heaa): -21 4., ISD.

« MR .

Lithologic Deseription : f?;§¥§ess : (f?§$§h
Soil,yellow,sandy - T = : ;G
clay,yellowish-grey,san&y 5 15
Sandygrey,fine 03 33
Gravel w/grey clay 12 50
Clay yyelleowish~grey 15 65
Sand,grey,fine 15 8C
Clay,grey,sticky 38 118
Sand,grey,fine 12 130
Clay,grey w/gravel 54 164
Clay,zrey,sticky 46 21
Sand, grey,me ium te ecarse w/fine gravel 29 239
Clay,yellow,sandy 7 216
Clay;yelluwish—grey,sticky 15 261
Clay,ycllcewish-grey,s anly 15 276
Clay,yellow,sandy w/fine gravel ) 285
Gravel,ansular to subrounded 3 283
Clay,y<llow,sandy 13 301
Gravel,onsular to subangular 3 304
Clay,yellowish-grey,8andy 20 324
Gravel ,nulti colourcd,angular t. subangular 10 324
Clay,yellowish-grey w/sand and gravel 17 351
Clay,grey, sandy 13 364
Clay,sgrey ,sticky 2 366
Clayygrey,plastic w/fine sand 30 396
Gravel 2 3983
Clay,grey, w/gravel 12 410
Gravel 18 428
Clay,crey,sticky 14 442
Clay,yellowish—~grey,sticky 19 461
Sand,grey,fine ,clayey 5 466
Claysgrey ysandy 11 477
Clay,grey,sandy w/gravel 39 516

Well completicn data:

Casing: 6 in tu 126 £+/4 in tu 432 T+,

Screencd Zcene: 410-426 £t/ in,
Yield: 47 gpn (pumy )
Drawlicvwm: 5 It.



Table 7 Well Logs

Test Hole No.:
2 5/2 Drilling Started: 8/4/1973

Completud 12/4/1973
Log by ¢ T. I, Singh

Location: Belbhar

Drilled vy: Hydrology Departuent
Altitude of Land Surface: 440 1,
Static Water level (Heod): =25 ft.  LSD

: Thickness : Depth

Lithclogie Description : (feet) : (feut)
Sub~-scil,yellow 5 5
Cloy,yellow 18 23
Gravel,subrounded w/ycllow clay 10 33
Clay,yellow 8 41
Clay,grey 7 43
Clay,gsreyisii=yellow 15 63
Clay,yellow,sticky o 71
Clay,grey, sticky w/siltstone from 94/f+t. 29 100
Clay,yellcw 29 129
Sand,greyish~yellow,med to coarse 11 140
Clay 4grey plastic 75 215
Clay,yellowish-grey,plastic 15 230
Cloy;erey,plastic 6 236
Grgvel ,ongular,sandstone & siltstone 5 241
Clay,yellow;sandy 9 250
Clay,grey sticky 10 260
Gravelysubrounded to subangular 20 280
Gravel,coarse w/cobbles 13 293
Clay,grey,sticky 5 298
Saud,coarse W/fine gravel 8 306
Cloy,grey,sticky,plastic 28 334
Grgvel,subrounded tu aniular 16 350
Clay,grey 9 359
Gravel,subrounded tc angular 11 370
Cloy 4grey,sandy 26 596
Cloy ,yellow b 401
Sond,fine to med.w/some gravel 5 400
Clay,grey 19 422
Gravel,w/cobhles & pebbles g i;;
Clay,crey

1 433
Gravel ; 158
Clay,orey
Gravel 1 439
Clay ,grey,sandy 18 4%57
Sand,yellow & grey,mned.to coarse 23 %Ug
Clay sgrey sandy 1 49
Well completion data:

~ Casing: G in tu 101 £4/4 in to 295 ft.

Sereened zone: 260-290 £t/4 ine
Tields 47 gpm (purp)

Drawdovm GeBeLte




Table 7 Well Logs

Test Hole No.: 5/3

Location: Balbhar

Drilleéd by: N.B. Tubewells

ﬁltitude of Land Surf,ce: 440 ft.

Static Water level (Head): =24 ft, LSD

Drilling Started: 20/5/1973
Compledted
Log by: S.B. Kansakar

24/5/1973

e
e

¢ thickness : Depth

Lithologic Description :  (feet) : (ffet)
Sub-soil 2 2
Clay,yellow,sticky 24 26
Clay,sandy 8 34
Clay.grayish-yellow y 50 84
Clay,grayish~yellow w/siltstone 26 110
Clay,sandy w/siltstone 5 115
Clay,yellowish~gray w/siltstone 10 125
Clay,yellew,sticky w/siltstone 15 140
Clay,yellow,sticky 40 180
Clay,yellow,stickyw/siltstone 46 226
Gravel, sub-rounded 17 243
Clay,yellowish-gray 12 255
Clay,sandy with gravel 45 300
Clay,gray sticky 10 310
Clay,gray w/siltstone 10 320
Clay, gray,sticky 10 330

Well compldtion data:
Casing: 4 in to 247 ft,.
Screened zone 229 to 244 ft/4 in.,




Table 7 Well Log

Test Hole. No,: 5/4
Lecation Belbharl
Drilled by: N, B. Tubewells

Drilling Started
Completed

26/5/73
27/5/73

Log by: S.B. Kansakar

Altitude of Land Surface: 440 f+t.
Static Water level (Head): —24 ft, LSD
¢ Thickness' ' : Depth s

Lithologic Decription : (feet) : (feet) :
Sub-soil v : 5 )
Clay, yellow w/siltstone 30 39
Clay,yellowish~gray 18 50
Clay w/siltstone 10 0
Clay,yellowish-gray,sticky 29 89
sand & gravel w/siltstone 197 106
Clay w/ siltstone 10 116
Clay, yellowish-gray 10 126
Clay,yellowish~gray w/siltstone 26 <152
Clay & siltstone with gravel layédrs 17 169
Clay,yellow w/siltstoae 58 227
Send,fine to medium, w/gravel & siltstone 18 245
Clay, grey 13 258
Clay w/alternate layers of sand,msravel & ailtstone 22 280
Clay,grey w/siltstone 9 289
Clay 8 297
¥Well completion data:
Casing: 90 in to 114 ft/6 in to 251 f£t.
Screened zone: 228 +to 248/6 in,
teld: 310 gpm (pump)

Dravdown; 38 ft,



Table 7 Well TLogs

Test Hole Nos: 5/5
Location: Jabdahawa
Drilled by:N.B.Tubewells &

Hydrology Department Log by:
Altitude of Land Surface: 441 14,

Static Water level (Head):

Drilling Started 11/4/73
Completed:

T.M. Singh

_109 fto LS

Lithologic Description

:Thickness :

Depth :

Sub-soil

Clay, yellow

Sand w/gravel & pebbles

Gravel, hard w/cobble &Pebbles

Boulders, cobules & pebbles w/giavel
Gravel & cobbles, angulaxr

Gravel, sub:zounded to subangular

Clay, grey, sticky

Gravel w/aand

Clay, yellowish-black, sticky

Clay, yellow, sticky

Clay, grey, sticky

Clay, yellow w/siltstone

Gravel, fine to coarse w/sand and siltstone
Clay, greyish-yellow, sandy w/siltstone
Clay, grey,sticky vi/siltstone

Clay, yellow & grey, sticky

Gravel, fine to medium, subrounded w/sand
Clay, grey, sandy

+ell completion, data:

Casing: @ in to 107 ft/4 in to 286 ft.
Sereen Zone: 270-280/4 in.
Yield: 260 gpm (eirlift)
47 gpm(pump)
Draw-dovm: 6 £t.

Note: Ilole drilled to 21 ft. by N. B. Tubewells,

completed by Hydrology Department

(feet) : (feet): !

2

- pnh = W 3N

49

16
61
19
13
11
33
16
11
12

20

2
4
11
14
21
25
39
88
95
111
172
191
204
215
248
264
275
287
307



Table 7 Well Logs
Drilling Started 4/6/73

| | Completed: 10/6/73
- Drilled by: Hydrology Department Log by: G. P. Chaturvedi
Altitude of Land Surface: 493 £, : ‘

Test Hole No.: §/6

Location: Bechaiya Phat Nursery

Static Water level (Head): -32 ri, 1.8D
: Thickness: Depthj
lithologic Description :  (feet) : (ft.)
Soil, black w/gravel ' 1 1
Boulders; pebbles & cobbles w/some cloy 10 1
Boulders, pebbles & cobbles 19 30
Cobbles & pebbles w/coarse sand 5 35
Sand, grey; medium to v. coarse w/gravel, multi-
coloured, subangular to subrounded 10 45
Gravel, multi coloured, subangular to subrounded, )
poorly sorted w/coarse sand 5 50
Sand, grey, fine %o medium 12 62
Clay, yellow, sticky ' 5 67
Clay, grey, sandy 9 76
Gravel, multi coloured, well sorted 14 90
Gravel, multi coloured, subangular to subrounded 10 100
Gravel, multi coloured, subangular to subrounded,
4 104

well sorted
Drilling stopped due to break down.

Well completion datas

Cusing: 8 in to 92 f&/6 in to 102 ft.
Sereened zone: 92 to 102 £1/6 in.



Table 7 Well Logs

Test Hole No,: 6/1

Drilling Started 28/4/73

Location: Taratal Completed: 5/5/73
Drilled by: N.B. Tubewells Log by: S,B.Kansaker & s,Tuladl
Altitude of Land Surface:489 ft,
Static Water lever (Heaq): ~48 ft, LSD

- ¢ Thickness Depth :

Lithologic Description : (feet) : (feet) :

Sub-so0il 5 5
Clay, yellow 10 15
Clay, w/sand 10 25
Clay, sandy 25 50
Sand w/siltstone 50 20
Clay w/siltstone 38 108
Sand 20 128
Clay, sandy w/siltstone 42 170
Sand w/siltstone 12 182
Clay,yellow, w/sand 24 206
Sand 29 235
Gravel 9 244
Clay,yellow,sandy 21 265
Gravel 20 285
Well completion data: .
Casings: 6 in to 116 f£t/4 in to 285 ft.

Screened zone: 267 to 285 ft/4 in,
Yield: 44 gpm
Drawdown “1.5. ft.




Table 7 Well Togs

Test Hole No,: 6/2
Location: Taratal Completed:
Drilled by: N. B. Tubewell

Altitude of Land Surface: 489 f+,
Static Water level (Head): -11 £y, [1SD

Drilling Started: 10/5/73

17/5/73

Log by: S. B. Kansnkar & 8., Tul:dhar

:Thickness: Depth

———

.
.

Lithologic Description : (feet) (£t.) :

Sub-soil 3 3
Clay, yellow 4 7
Clay, sandy 3 10
Clay, yellow, sticky 25 35
Sand & sandstone, gravel 306 65
Clay, grey, sandy 2 67
Sand & Ssandstone, gravel 26 93

Sand 25 118 |/
Clay, sandy 12 130
Sand 9 139
Sand w/siltstone 46 185
Clay, grey, sandy 21 206
Sand w/thin layers of clay 18 224
Clay, grey, sandy 36 260
Gravel & pebbles 25 285
Clay, grey, sandy 215 500
Clay, zrey 47 547
Clay, grey, sandy . 5%
Sand 10 600
Clay, yellowish-grey vi/siltstone 14 614
Cl&)’, grey, sandy 164 L
Clay, grey, sandy w/siltstone " 792
321 1113

Clay, grey, sandy

vLel-l\wﬂp_lgtion data:

Casing; 10 in to 115 £1/6 in to 285 Ity
“CTeened sone: 269 o 284 £4/6 in.
Yi eld.

50 gpm (airlift)



Test Hole No. :  §/3
Location: Belwa
Irilled by: Hydrology Department
Altitude of Land Surface: 493

Static Water level (Head): - 49 f4,

Table 7 Well Logs

Drilling Started 21/4/1973

Completed: 1/5/1973
Log by: T. M. Singh

Lithologic Desrription

Clay, yellow
Gravel,siltstone,angular
Clay,yellow

Clay, black,w/sand

Clay, black

Sand fine to medium
Gravel & cobbles w/sand
Clay,yellow

Gravel w/sand

vlay,black w/sang

Sand ,finz to coarse
Gravel and cobbles
Gravel and cohbles w/sand
Clay;black wj sand
Gravel w/sang

Clay, black,sticky
Gravel w/sana

_Well completion data:
Casiglg:
Sereened zone: 259-276/4 in.
Tie1q: 38 gpm (pump)
Dravdown: 1 ft.

LsD
¢ Thicknesgs : Depth
3 (feet) : (feet) s

36 36

11 47

18 65

35 100
20 120

L 137

18 155

5 160
12 172
46 218
9 2217

6 233

14 247

4 251

28 279

4 283

2 285

5 in to 100 ft/4 in to 285 f+t,



Bable 7 Well Logs

mest Hole Ho.: 6/4

Tocation: Bandipur Completed:
Driiled by: hydrology Department
Altitude of Iang Surface: 526 ft.

Static Water level (Head):

=32.3  LSD

Drilling Started:

30/4/1973

15/5/1973

Log by: G. P, Chaturvedi

Litggéggic Description

* Thickness : Depth -

Soil, grey, sandy

Clay, y@llowishubrown, sandy

Sond, light brovm, medium

Gravel, my

Gravel, pebbles & cobbles,
Subanguler

Gravel, mmlti coloured, subangular to subrounded, well
sorted

Gravel, pebble & cobbles, multi coloured, subangular
to subiocunded

Sand, light grey, very fine to medium

Clay, light grey, plastic, and sticky

Clay, dark grey, plastic

Gravel, dark grey

Gravel, ruvlti coloured, subangular to subrounded
w/coktbles and pebbles

Sand, light grey, ve. fine to medium

Pebbles and cobbles; mostly quartzite

Sand, maltl coloured, medium to very course w/gravel

Sand, grey, fine to coarse

Cluy, grey, olastic, sticky

Gravsl, multi coloured, subangular to Subrounded,
well snrted, w/pebbles and cobbles.

Well compretion data:

Casing: 6 in to 89 ft/4 in to 205 ft,

Sereened zone: 190 tc 205 ft/4 in,

) (feet) :(feet)ﬁj
1 1
7 8
to v. coarse w/graver 5 13
141 coloured, angular to subangular,well sorted 3 16
multi coloured, angular to
5 21
10 31
3 34
4 38
52 90
22 112
2 114
17 131
5 134
i 141
19 160
22 182
5 187
20 207



Table 7 Well Logs

Test Hole Nos: 6/5 Drilling Started: 9/5/1973

Location: Bhurkia Completed: 19/5/1973

Drilled by: Hydrology Deportment Log by: T. M. 8ingh

Altitude of Land Surface: 569 ft. /

Static Water level (Head): -21 ft. LSD

: Thickness : Depth :
Lithologic Description :  (feet) : (ft.) :
Soil, yellow, sandy 7 7
Clay, yellow, sticky 19 26
Sand; coarse W/fine gravel 3 29
Gravel w/cobbles and sand 5 34
Gravel, subrounded to subangular 22 56
Gravel, angulur w/cobbles & pebbles 11 67
Gravel, subangular to angular w/sand 19 86
Cobbles; subangular to angular 34 120
Gravel & cobbles ‘ 15 135
Cobbles 6 141
Gravel, cobbles w/sand 9 150
Gravel, angular to subangular 37 187
Gravel, w/sand 16 203
Gravel & cobbles 15 218
Gravel & sand 31 249
Gravel, angular to subangular 11 260
71 331

Gravel w/sand

Well Completion data:
6 in to 106 £t/4 in to 261 ft.

Casing:
Screened zone: 225-255 ft/4 in,
Yield: 47 gpm (pump)
Drawdowns 2 ft,
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