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Abstract

This third and lnst interim report, bnsed 1orgoly on fiel' work

fron Deccmber 1973 to June 1974, describes the preliminory resul ts of

yrologic atudies and exploretory drilling to valuate tha water
bearing proporties of alluvial deposit: nderlying the Tarai area of

tho Seti and eh' i Zones oha western part of southern Nepal
The inves tiyotLon and dz iliing were jointly undertaken by Bis jesty':

Governnent of Nopal (HMC) and the U. S. Ageney for International1
Develor (USAID) with te chnical assistance of advisorg from the

U.. Geologicnl Survey (U:GS).

The Seti and Mahak:li Terai compreses about 3, 720 square kil ome tere
of grently sloping cultivated lands and dry jungle 1ying between ths
Siwalik Hills an the north and the Indinn border on the south. ionsoon
rains occur from mid-June to ctobor and the remoinin nonths are
1argely dry, Most o? tha clnost 197,000 people of the area live in

villages and towns and subsist on erops grown durine the mansoon and
livestock. Dry secs on irrigation fron streams ond rivers is only

pr2cticable in arec.s nearby the major rivers.

Use of tubewells for irrigation in much of the Seti anä Mahakali
Tarai appecre to present the best prospects for year-long irrigation

and a three-crop econony. During the ground water exploration
operations in the Seti and Mahakali arer 45 test wells tot1ling

roughly 19,300 foet were drilled on a 14-15 kn (Kilome ters)east-west
and a 7-8 km north-south grid pattern, Aguifer tests to de termine
the hydraulic ch-r«c teristics of wa ter-bearing beds were carried
out at 34 solctad test-vell sites.

The areas vhere tubewells can be successfully developed for
irrigaticn are not unif ornly distributed in the Seti and ahakali
Tarci. Genorally, the Bhabar zone and the flood plain arecs of the
Karnali and Sarda Rivers are best suited to large scnle ground Water
exploitation. The Seti nnd Mahakali Tariai has the best potentinl fo
ground Water levelopment among tho threo areas investigated in the

Western Tarai. A relative snall wedgo-shaped aron in the middle of the

Kaileli District of th Seti one hrs the poorest potential for



(2)
irriation form tubewells. Even in this area, however, tronsnissivities

can exceed 10,000 (gal/day/ft.) indicating the we1ls screening nultipl.

aquifers may be use sncoessfully for irrigati on, Aquifers with head

sufficient to flow at land surface are encountered over considerabla

areas in tha Seti and Mahakali Tariai, Successful drilling in flowing

2rtesian zones reguires the use of henvy barite based drillin^ mud to

ontain the artesian pressure until th: aquifer can be fully pene trated

by the drill an the well casing can be set ^nd cemented. Without proper

ud control aa cementing, wells penetrating aquifers with positive

hoad "blow out" resulting in uncontroled flow : he annulus around

the well and from the well itse1f.

The chemical quality of water from the artesian and seni-2rtesian

aquifers in the area is generally good ana suitable with few exceptions ,

for domestio supply, livestock, industrr, 2a irrigation.



Introduction

Purpose and Scope of Report

This interim report is the third and la3t of c series and summarizes

data collected in the Seti an1 Mahnkeli 7onès during the fif th field

3eason, cxtending from Decutir 1913 to June 1974, in c project désigned

to explore the :ound watur potential and geohydrology of tha Western

Tarni regin of Na: .-. The re port also presents preliminary conclusions

regnring the occurrence, quanti ty, and chemical qunlity of ground water

in the Ganetio alluvium and Bhabar zone deposits underlying the Seti

and Mahaknli Zones of the Heaten Tarai region. Aeccompanying tabulatis
present part of the basic data on which a final interpre tative rep*

will be based. Although not in final fom, this information will be

useful to pros pe ctive users of ground water as well as to those planning

large-scale tubewell irrigati on in the area. Readers not te chnic:lly

grounded in the field will find the applicable basic principals of

geohyrology described in the first and second of th: report series,

"Ground Water Resources Investigati ons in Lunbini Zone, Western Tariai,

Nepal" and " Ground Water Resources Investigations in Bheri Zone,

Western Tarái, Nepal".

The present investigation of the Western Torai has been jointly

sponsored by His Majesty's Government HMG) Department of Irrigation

th United Statesand Hyarolog, Ministry of Food and Agriculture ar
Agency for Internationa1 Development (USAID). Te chnical advisorg were

assigned to the Project by the United States Geological Survey (USGS).

Locaticn and Extent, of Area.

The ar of investigation 1ies entirely within the Tarai section

of the seti and Mahakali Zones of Nepal and is located between 28°25'

2nd 29 05 North latitudes and 8000 and 81 30' East longitudes and

includes the major part of the somewhat more extensive Kailnli and

Kanchanpur Districts. The area extends about 120 kilome ters (kms)eart-

west and ranges in width from 20 to 42 kms north-south and covurs
approximately 3720 quare kilomotera (fig.1). Th eastern 1init of

the Seti Tardi is marked by the Kaurialn Riviz which is distributary



of the larger Karnali River nearby t the enst. A small area of flood

plnin between thu two rivors lios within tho rajncent heri Zone, hut

nontho1ess within the ^zea covered by *ais roport.. h; aauráala River

also marks the eastern boundazy of the uxploretá tory drilling ltheugh

expropolation of data fron tost holes west of this lina indicate sinilar

groundwater conåitions for tho intor-river pl:in are2 located in the

Bheri Zone.

The Sarda Riror roughly marks the west.rn limit of tho Mnhck-1i

Tarai al though thu actual bonndary, th Nepal-Indian bord»r, is

iocated slightly ecst cf the river to the north end as much as 6kns

west of the river to the south. The northern 1init lies along th
base of the Siwalik Hills and the southern limit is again the Nepal-

Indian border The Principal towns in the area are Dhanperhi end

Mahendranagar, zonal headquarters for the Seti and 4 hakcli Zones,
respectively.

Econonic and Cultural Fentures

Dhangarhim the popula tion and economic center of the Seti 7crai,

is served by Erass airstrip 1ocatedon the nothern edge of town,
Mahendranagar, the lergest village in the Mahakali Tarai clso h:2s

a grass airstrip located 2 kn west-sou thwest of town. Both these nir

fields are inoperative durins part of the, monsoon. The Indian Gover-
nment Railway terminates at Cauriphante about 4 kms fron the border

south of Dhangarhi Although not a transit rcilway entry point, a spur

railway supporting lo8ging operations ternina tos at Indion vi1lage of

Chandan Chawki south of thu villcg of Kailali in Nepal. This spur

line extended at one time as far east as Kauriyalaghat in India

aeross the bordor fren Rajapur, but is no. longer operative.,

Dhangorhi is the southorn termius of the Westerm llills Rond, a

Joint HMG-USAID road cons truction Project, extendinp northward 143
kmg to the hil1 town of Dandeldhura.The bose construction cnmp for

the road is 1ocated at Godawari 23 kms north of Dhangarhi near the
base of the Siwalik Hille. Dhe work shops, servioe facili ties, and

zesidential oomplex add an asneot of a modern indue trial society

to the otherwise rural surroundénge. This rond 1s currently (1974)
open to truok traffic as far as km 86 and to sma1l 4-wheel drive

vehicles for its entire length during part of the dry season.
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When oomple ted, most types of vehicles wil1 ba able to traverse the

intoentire length of th« road year around. Road accoss sotthward

India, however, is somowhat linited by the fact that permanent bridges

hve yet to bu oonstructed over several rivers between Dhangerhí in

Nepnl and Palia in India. Consequently, during the mong oon when the

temporary causeways wash out, travel by road ceases until new causewayy8

Can be constructed the following November or De cembar.

Acoess to India fron Mahendranagar is by noy of barrage across

the Sard River about 10 km west of town, Mahendran:grr and Dhangarhi

are linked v an inproved dirt track that extends eas twarde to the

Karncli River. Eventually it is planned to extend the east-west highway

aoross the entire arer and preliminazy surveys by iG, Roads Depart
ent ara already comple te for the Dhrnngarhi-M: hendranagar 1ink. A nunber

of north-south forest tracks cross the area.

As elsuwhere in the Nepel Tarai, nost dirt tracks are usable onlyy

in the dry secson ani then only by 4-wheel drive vehicles or bullock

carts, onsoon travel. off the surfaced roads is imi ted to travel on

foot or by elephant.

The 1971 census. of Nepal indicatesa popul2tion of 128 877 for the

Kailali District and 68,863 for the Kanchanpur Distri t of tha more

extensive Seti end Mah^kali ones. Small parts of the Kailali andà

Kanchanpur Districts liu outside of the Tarai and the concern of this

report. The great majori ty of the popula tion, howaver, 1ives in the

Tarai sections of these districts. The population is conposed, for thee

nost part, of the indigenous Tharus clthough inereasingly people frm

the midlands and from across the southern bordr ane evident through

out the area.

Previous Inves tigations.

For non-hydrologists use of this report is keyod to the earlier

interin reports on the Lumbini and Bhori Zone. The baeis for planning

the present investigtion of the Tarai sections of the Seti and

ahakali Zons was provided by W,V, Swarsenski and H.M. Baboook
(1968).
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Geography.

Topography and Drninagu

The Seti and l'chrknli Tarai is similar to the Tarai of the

Iunbini and Bheri Zons as the sam basio geouorphic pattern persists.

The Siwalik Hills with sumnit altuthdes of 3,000 to 5,000 fuet form

th nothern boundary of thu aroa. Coarse grained fluvinl denosits

hav«, been lnid down in the piedmont Bhabar Zone by atreams decouching

fron these hills. The Bhnbar deposti ts fortu alluvicl fans ov»rlying

and in pert interc:llated with the finer grained Gangetic alluviel

deposits to the south. Extensive Ehabar deposits occur, however, only

nenr the Kauriala, Karnali, and Sarda Rivers. The same pattern of the

Bh:bar deposits p rsists in the Seti ána Mahakali Tarai s in the

Iunbini and Bheri Tariai with the larger streams developing more

extensive alluvial fens and snaller streams depositing smell fans. The

interfluvial areas be tween streams are of ten devoid of Bhebar deposits.

The Seti and Mahak.li Tarai is traversed by two n2jor ivers and
umerous snaller rivers 'and stranms. The Karnali Riv2r, the largest

river in Nepal, together with its distributary, the Kruricla, forns

the eastern 1imit of the report area. The sn>what sna1lar Sarda

River appr xinately norks the western linit of te Mahnkali Tarai.

Smaller rivers and strecms heading in the Siwal1ik Hills flov only

intermittently in their upper reaches south of the hills during the

dry season. Flow is for the most part continuous, although small,

during the ary seasondownstrean of the Bhaber zonè in the snalleT

ivers and stréams."

The Surface Water section of tho De partment of Irrigation and

Hydrol0gy maintains a gaging station, in the Kornali River at Chisaprni,

Data from this, atationare summarizediin the Bheri Zone report and
**

are notrepeated, here, Streamflow information, for the Sarda RivV«T

is collected by the. Indian Goyernment but was not available f»r this
**

report. There are no other Btream-ganging stetions in the Seti or

Mohakal1 Tarqi although MG makes random, measurements on several

rivers, and maintains at least, three gaging stations north of the
report. area in the midiandsS,
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There are few porenninl lnkes in the axtreme ecstern p2rt of

the Seti Thrai and lakes, for the most part, are absent in the

Mahak.li Tarni. Thore is an abundance of perennial natural lakes,

howevery in thu central ana westorn Seti Taráá. These lakes range

in area from 1ess than a huc tare to several square kilome ters,

Wherea3 soma of the lakes are obviously oxbows, most app>ir unre2ted

to the existing or ancient drainage system, Furtheraore, these lakes

are not concentrated areally but are scattered at rend on b tween the

Siwalik Hills and Indian border. Although the øause for the presence

of these lakes is not imnddia tely appærent,, one possible explonation

is that tha lakes are fed by leakage fron the underlying ground wator

systen, Th dis tributi on of the lakes appears to coincide roughly with

the area of flow-well artesian water extending 40 km east of Dhangarhi.

As this area of flow well artesian water also is present westward out

side of the zona of lakes, structural movements which ruptursed

confining beds may also have contributed t9 localizing artesian

leakage.

C1imatic Features

Meteorological stetions are nainteined by HMG at Chåsapeni,

Dhangerhi, Santipur, and Mahendranagar. As da ta from the Chásapani

station are nlready sunmarized in the Bheri Zone report, thay aro

not repeated here, Data from the other stations are sunmerized in

abele. 1.

Rains tend to start later and ba less intense as the monsoon

moves westward across the Nepal Tarai. Conscquently, the Seti end

Mahnkali Torai receives somewhat less rainfall than thc Lunbini

and Bheri Tarei, although the sane olimatologioal patterns persist.

The monsoon rains start in June and end in September and only occasi-

onel and scatterod rains occur during the remaining months of the

year. Rainfall is usually Ereater near the Siwalik hilla front th«a

along the Indian border.
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Agrioulture and Industry
*

Most of the popula tion of th Seti and Mrhakali Zones is engnged
in agriculture or agrioul turally rolatod oocupations. Prnbably about

60 to 70 peroent of the Seti nnd M^h:kali Tarai, howevi r, is covered
by commercinl fermu t or f st proserv05.

Most existing irrigntion sys tems in the Se ti and Mahakali Tarai1
are bnsed on strenm flow As elsewhere in the estern Tarai of Nopal
the nost suooessful systens are thos0 constructed, man:ged and
naintained by the loonl oultivatory. Although theea locally built
irrigation systems are limited by lack of water: during the dry sersun,they nake full utilization of the water avail: ble.

& oanal system built. by HMG to irrigate the area nearby the Kula
Nadi in the eas tern Seti Zone can be utilized only during the monsoon.
Similarly another canal system further east diverting water fron the
Kauriala River can only be used during the monsoon season, Both of
these irrigation sys tems suf fer extensive denage annually from
nonsoon floods that necessitates expensive annual rep2irs.

Much of the western Mghakali Tarai will be irriga ted by a major
canal sys ten now (1974) being cons tructed to distribute water foru
the Sarda River. This system mey prove nore successful than siniler
systens elsewhere in the Nep-1 Tarai be cause the point of diversion
is well upstream of the areaito. be irrige ted. 0 ther aystens utilizing

mejor riverahnve intdkes:at the Nepel-Indian border thereby restric
ting the head available för east-west distribution to that of the
head,of water in the reseryOlt

Major industries iof the iSeti' and Mahakali Tarai include the now
dufunce turpentinefactory north of Dhangarhi Tha raw meterials forthis faetory wore obtained: fron the Siwalik Hil1s. Operations of
the factory was sanctioned by HMG in 1968, but subsequently withdrownwhen tha damage caused by tapping the pine fore sts in the hills becameevident, 0ther najor industries include brick making and lumber production. Rice and oi1 seed mills are among tho.local minor industries.



Table 1 Mon thly Rainfal1, in nillimeters, at Dhangarhi 1956- 1973,

Santipur 1971-73& Mahendranagar 1971-73
Dhangarhi

Year January Fobruary Marcl April May June July :August Septer.oer 1Cctcber :Nrembet :December : Total AnaT
Rain fall16:146.03

198,7
431.0
311.
222.

217.2 : 15 2NH 57.66.1 7.6 200.6:637.2
2. 0 111.5:404. 9

:127, 0 81.3:556
0.5.3 37.4 : 246.8:666.8

:NIL 1.3 18.4 273.8:57+.5
373.1:649.5

40.2 171.4:5 02.3
30.8 255.0:509.2
NIL 107.2:261.0

8 IL 309. 2:444.0
0.0 154. 0:559.8 :

:6.0 +81.9:700.+m
0.0 12.6: 91.6380.5:535.9

385.0:412.7
232.0:46+.0

0.0 :88.4:36+. 0
15.0 138.2:201.8 :

28.0 211 0:509.8

3.20
18.5

NR NH
15 NR 1/: M
957
958 3 27.2 :

1959 : 55.1 10.4
196
1961 55.7 : 80.7

2)
36,3: NEL

139.4 16.
236.7

327-72.2 3NIL
3.4 2.8

NIL
:

1453.2
14945
:1923
:19428

NIL67:0
513

12.1 NIL 23.60.5 NIL 53.9
465.1 :

NIL
NIL NIL
0.2 : 2.3

2 :2273+
NE 352. 22.6. 16.0 16.0 1641.CNR NR1962 3 NR

1963 23.6 :
1964
1965 :25.4 18.6
1966 : 23,0 26.5
1967
1968: 59.3
1969 53.0
1970 79.9 22.3
1971
1972:
1973

Average 33.8 3 17.0

NR
72.0 NIL

3.0
2 3NIL

10.0: NIL
538.
307.
120:4

136.8
3613 8 263.6

8 436.0
0:8 3, 117.5 121.1 :

136.4

319.8
NIL
NIL

17..6
0.0
0.0
0;0
0.0
0.0 1366.8B

6 3NIL 651.8.0 : 25.0)
24.6

:NIL 12. 0 NIL
O.0
9.9
0.0
0.C

I C04.9
i319.8NIL

:6+.0 6.2
:15.0 40

5.0
0.00.03 19166.9

770.
1577.5

28.0
3.1

7. 3
:0.0

:26.2 :123.2
9.0 3 0.0

36.9
:132,0,

: 11.3 47.6 22.4
0.0
NR

2.7

NR 39.1 6 516.2: 31.2
NR0.0 31 691.0

9 3287.+
NR15.0 8.4 1591.483.122.2

SFntpur
8.01971

1972
1973 36.0 : 24.0 12.2 0, 0 :117.4 606.3 :362,4

Average 18.5 67.0 7.1 0.03 59:7 330.2 413.5

NR 51.5 30.0 110.5:109.0 193.5 339.4 65:0 430.0
:2.0 0.0 2.0 54+.0 46+.5 : 60.5 477

270.2
373.9 126.9

24.5
94.0 10.5

158.5

.0
4.5 3 1680.6
0.0 3 1953.5

6
1.0: 110,0 0.0

5.2 1817.1.2

Mahendranaga
93.9 :157.2 :338.28365.4 06 3232.2 3 95.2 14.C

20.0
0.

1971
1972 3.1, 50.4
1973

Average 17.2 31.9

7
O

8.4
4.2 0,8 2+,6 179.8 278.7

NR 40.4 8 339.8
0: 262.0 169.0:
300.9 100.5 10.0

0. 0. 1221.3
O.0 1422.7
0.03 1322.0

32.02.8 12:0, 377.8 3
0.0 46.4 :3+7.6 1179.6, O.031 3: 13.4

1/NR = No records available.



Well Numbering Sydtem,

The test wells in the Seti and Mahakali Tarai, were drilled on a
srid roughly 14 to 15 km east-west and 7 to 8 km north-9outh. For
reasons of access to sites, however, there are exceptions to this
spacingE. Numbering bggins in the south-east corner of the re port
area and als are numbered serially from south to north on each 1ine,

The eight arid lines, in turn, are numbered serially from east to
west. For example, well, 5/7 at Geta is the seventh wel1 north of the
southernost drill site on the fifth grid 1ine west of the eastern
boundary of the area. Test well locations are shown in figure 2.

Table 2 is a cross reference between test well nunbers used in

this report and test well munbers used to file rocords in the HMG,

Departnent of Irrigation and Hydrology and USAID/Kathmandu. The file

numbers reflect the chronology of the drilling progran. For exanple,

D 2/4 in the file numbering eystem refers to the fourth well drilled
by the Hydrol ogy Departnent's drilling zig nunbor. 2.

Geobydrology

The northern limit of the Seti and Mahekali Tarai lies along the
bese of the Siwalik Hills. Rocks exposed by streans cutting through

the Siwalik Hills consist of interbedded fine-grained sandstone wi th

clay vugs, shale, conglometate, and îreshwa ter limestone all of the

Siwalik Formation of late Tertiary age. The rooks dip generally

northward. The Siwalik:Hills form the outernost folded belt of the
Hinalaya, The rocks of Siwalik Forma ti on provide the source of nost
of the streem-deposited alluvial naterials underlying the Bhabar

Zone and the contiguous Gangetic:Plain immedia tely to the south.
Also, the larger rivers orossing Seti and Mnhakali Tarai h^ve

transported and deposited alluviunm derived fron older metamorphic

rocks of the Mahabharat Range.

The Bhabar zone deposits ant Gange tic alluviun south of the Siwälik
Hills contain the principal aquifers of the Seti and Mahnkali Terai.
The deepest test hole (3/1) in the Seti Tarai penotrated unconsolidated

deposits of fulvial origin throughout and ontire 1,500 foot depth

drilled. Siwalik bedrock was not encountored in any of the test holes.

The alluviun appears to be of oonsiderabl thickness evon near ita.



Tbla 2. - Cross-roferenco of test hol report numbiers
and office file numbers.

Report Na. Ti.1 No.Report No. File Nò.

5/3 HD-1/21/1 HD-1/100

NB-16
2/1 HD-1/9 5/4

5/5 HD-2/17HD-2/15/2
2/3 5/6 HD-1/1NB-11

NB-15/7NB-12

5/8 HD-1/22/5 NB-13

HD-2/35/2/6 NB-14

6/1

6/2
HD-2/4
HD2/9

NB-153/1
3/2 HD-1/7

6/3 HD-1/33/3 HD-2/13

NB-26/4HD-2/143/4
3/5 NB-36/5

6/6
7/1
7/2
1/3
T/4
1/5

NB-8

NB-4NB-93/6
3/7
3/8

HD-1/4NB-10

HD-2/5HD-1/8

HD-2/6NB-64/1
4/2 HD-2/7HD-2/10

HD-2/8HD-2/114/3
7/6 NB-54/4 HD-2/12

7/7 HD-1/5NB-74/5

7/8 D-1/65/1 Dhangarhi

City Well

8/1 MahendranagarHD-1/15/2

City Well

HD Hydrology Department
NB = N.B. Tube wells.
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contact with the Sivalik Fornation, possibly indicating a westward
extengion of the higo-line fault postulated in the Lunbini and Bheri
Zones along thoe southorn base of Siwalik Hills.

The Bhabar Zone deposits consist of boulder, cobble, and pebble
gravol and coarse sand interbedded with some silt ani clay. In the
Seti and Mahakali zones. the bhab.e deposit oc cur in broad alluvinl
fans extending dovnstren. frori tho points where streams debouch from
the Siwalik Hil ls, except along the Karnali and Barda Rivers. Along

these major rivers, the Bhnbar deposi ts are much nore extensive in

effect blanke ting the flood plain and extending as far downstream as
the Nepal-Indien border and beyond. Th Bhabnr deposits contain large

Cantities of ground water and properly constructed wells in these

deposits producd large yields. Phe Ehabar deposits provide intake
areas for recharga to the ground-water system and are muoh mor arton
sive in the Seti end Mahakali Tarai than the Lumbini or Bheri Tarai.

The Gange tic alluvium interfingering with, underlying, and border-
ing the Bha bar zone deposits consist of intereala ted lentioular bede
of silt, clay, aand, and pebble grarel. In the intertulvinl areas near
tha Siwelik foothills thu proporation of silt and olay is grea ter than
that of sand and grcvoi. The Gangetic alluviun consti tutes roughly

70 to 80 percent of the bulk: of the deposits underlying the Seti and

Maheka1i Terai, The beds dip gently to the sout and are contiguoue

with Gange tic alluviun in India.

As in the Lunbini and Bheri Terai, the thickness and areal extent
of aquifers in the Seti and Mnhak:1: Tomi appoas to be controllad by

an ancient draine systen which is a subsurface reflection of the
present drainage pattern, Lquifers underlying tho present-day river

flood plains ore tha thickest and most coarso-grained.

Water in the 3habar deposits occurs unñer both water table and

ni-confined oonditions whereas water in tho Gangotic alluvium
generally occure under confined condi tions. In roughly 40 paroent of

the Seti end Mahakali Tarai ground water ocours under eufficient hon

to flow in wella at lond eurface. Tubewelle constzuctod to pone trnte
#hese flowing aquifero roquire cementing around tho annulus and also

need to bo drilled with heavy barite-based mud to oontrol the positive



water pressur. iai control anl cemonting procedures are described in

thc first interim veport, "Ground Water Resources Investigntions in

Taumbini Zone, Hestern Terai, Nepal". Figuro 2 showe aroas of flowing

artesian water nd tha ocation of the test wells drilled during th»

presont investir*ion,

The s and Mahnkali Terai hrs the best potential for ground water
devciopment by tubewella anong the three areas inves tigated in the

estern, Terai. Pigure 6 shows araas of high and low potenticl fo
yiolds fron tubewells. Aquifers in all the Mahakali Terai ani zou, 1y

80 percent of the Seti Tearai have transnissivities.of 25,00
gral/ day/ft.) or more. A relative snall wädge-shappd area in the

middle nf the Kailali Dis trict h-s the pcozust potential for irrig*

ion fron tubewells. Even in this area, however, tronsnissivities can

excoed 10,000 (gal/day/ft. ) indicating that wells soreening multiple

aquifers nay be used successfully for irriçation,

Perhaps the most significant discovery mode during the 1973-74
field season was that of a high-yield aquifer at shallow depth in

western Konchenpur District. fubewells drille at Bichhuwa (7/5)

encountered a high yield aquifer between 49 cnd 59 fc elow lend

surface. Subsequent aquifer tes ts indicatud a t::ansmissivity averaging

194,000 (gel/ day/ft.) One of thu tubowella was punped ct 60 ge1lons

per minute (gpm) with a drawaown of only 5.88 feet indice ting that

considercble watier could be developed for irrigation by low-left.
punpin8

Exploratory Drilling

Exploratory drilling operations in the Seti Zone were sterted

the first pert of Jonuary 1974 with the arrival of the HMG drillin

riga from Nepclganj. Tho first test hole, 5/1, at Dhangrhi 72s

drilled by rig No, 1 while rig No. 2 sterted oparations in tost hole

5/6 at Geta, Phe drilling contraotor nrrivad in nid-Pebruary 1974 and

began operations by drilling a 1,000 foo alin test holo, 5/7 also at

Geta, which was subsequently soreeed be tween 280 to 290 fet for

use as an observetion well for an nquifur test. Upon completion of

the Dhangarhi-Godawari base 1ine, drilling operationa moved wostward
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to cpLet xplora tary drilling in thi Kanchanpur District.

Cporati ons east of tho s lino in ths Kr.il 1i District starte
in iarch 1974. Subecquuntly, and until tha un of th: :a90n's

drillins *purr.tions in nid-Junu 1974, a total of 45 test wells

Wure put 4. wn for an ogET gatu footnge of cbout 19,300 fet, Th
MG Departm.n t of Irrignticn cn Hydrcloy drillin; Tigs. oprete
by Nepli personnal, cnple ted 23 test hol :s, inclu.inr severrl

drillea by thc slover nore 1ifficnlt p«rcussion 9 thod, hereas tha

contraetor compli tud 22 test holus.

Aquii2r Tosts.

Two njor hylraulic ch2r2cteristics tht affect the developn -nt

of an aquifur are its ability to transnit wetur and i ts capecity to

yield water from storage. These charac teristics, which affact the

water 1evels oT artesian prcssures and yields of tubewells, nre

called the transnissivity, originally defined hy Theis (Ferris ond

others, 1962, P. 72-73), and storage cóefficients (Ferris end others

1962,p.74-78), respoctively. More recently theso terms h*vc been

redefined by Lohms.n ond others (1972). When these aquifer charocteri

stics are known for an aquifer or part of an aquifer, it is possible

to forecast approxina te water level or attesian pressure trends at

differant rates of withdrawal from producing tubewells.

To establish the transnissivities and storage coefficient of

aquifers in the Seti and Mahakali Terai, 34 aquifer tests were nade

at selected si tes. The tests were made on bo th floving ert9sian and

non-flowing (subartesian) tubewe1ls. The results of these tests are

aunnarized in table4and ore described in more detoil in the
1,

1following pages.

Durgauli site Tubewel1 1/1, drilled near the flood plain of the

Karnali River at Durgaull, Was gcreened in coarse cobble and pebble

gravel from 50 to 80 feot The we11 was punped at 57 6pm(gell ons por.

ninute)for 24 hours with a total drawdown of 3,1 feet. Tha plotted

theia re covery curve indioated a vary high trananissivity of 233,000

Bpd/ft (eallons peT day per foot). This is a relatively high value.

3
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but 1s consideroi of the riçht nrgni tudo owing t the co.rse texture
of the doposits in the floo plnin of the Knrnali River of Bhnbar

3one. Noll spe cin ir this crea woulê need to be only ninim.1.

Bhajen and Joshipur sites Single vell recovery tests vero nado on

tubwells 2/1 necr Dho jeni and 2/2 at Joshipur using tho Pheis reovery
me thod. utwoll 2/1, scraenod in fine sand and gravel fron 239 to 258
feet, Was pumped at 56 6pm for 2 hours with a tot.l draweovr of 4.1
fec t. he plott:d recovery curve indicated a moderate ly high transni
ssivity of 64,280 Epa/ft. A definite change in the slop of the

DLOtted data occurred ^f ter only 20 minutes punping indicating th

transnissivi ty increascd from 13,400 to 64,280 spd/ft. This chenge

could result irom the interception by the cone of depression c£ a

Te charge area or nore 1ikely a lateral change in perneability of the

aquifer.

ubewell 2/2, at Joshipur, was pumpsd for 24 hours at 59 6pn with

a total darawdovn of 4.3 feet. The plotted recovery data indicated a

reletively high transnissivity value of 92,900 gpa/ft. Tho véll was

screened in pebble and cobnle grevel fron 137 to 156 feet.

Senri site- Aquifer tes ts vere condue ted on three different wateT

bearing horizons at Somri. 0n mey 27 1974 a multiple wol1 aquifer

test was conducted using tubewells 2/4 and 2/5 which were screoned

fron 59 to 69 feet in dediunm grevel wi th pebbles and cobbloa. /ell1
2/5 wes punped for 24 hours at 57 Epn for a total drwdovn of 8.15
feet During this pumpins the water 1vei, declined 1.15 foet in well

2/4 located 70 fest awoy, The recovery rete coineided with drawdown

to indicate a,tronomissivity of 3,000 to 46,000 Epa/ft. Tho storago

coefficient rangea fzon 5.34 X 10 to 5.48 X. 104 The hyårrulic

characteristics weTe compu ted using tho Theis nonequilibrium and

Cooper-Jacobs nodified formulas

Ph:is single well1 recovary tests vere conducted on tubevells 2/3
and 2/6 also at Senri. The plotted recovery aatn indioat d relntivoly

hightanrndanivi.ty valuee of 108,000 pe/tt in tabowe11 2/3 and

100, 300 5pa/st in tubevo11 2/6. Tubowol1s 2/5 and 2/6 wero sorooned

in gravel fron 220 to 240 and 132 to 142 fent, respactively. Watur

could pepnped for irrigation from the deepar aquifur as well as the

shallow aquiter in this aroavith ninimun intorfereno. Th: shallow



aqulieT, howeve T, WOula r:quiru n3re cnruful opcin ot w; LLS.

Basanta nnd Ka tanipur sit.s Theia singl - well recovury test3

conducted on tub well 3/1 near Basrnta and 3/2 neer Katenipur indi.catsc

rolatively low transnissivity valucs of 11,900 ana 9,300 gpd/ft, resp-

otivoly. Tubewell 3/1, 'screened in fin. to mediun sen fron 155 to 175

feet, Was punpod for 24 hours at 57 gpm with a total drawdown of 11.8

feet. Well 3/2 at Katenipur, screuned fron 130 to 150 in co.rse sand

with clry, hrd a drawdown of 21.1 feet nfter punping for 2, hours at

55 Epm.

Bijayapur site The aquifer test conducted on tubewells 3/3 and 3/4

near Bijayapur indicates low transmissivity values ranging fron 2,430

to 3,960 spd/ft.

Tubewell 3/3 was punped at 57 epn for 24 hours with a totel draw

down of 25.2 fee t. During this period the water level in observation

well 3/4, located 50 feet away, declinul 14.8 fect. The compute2d

storage coefficients ranged fron 2.73 X 10* to 5.24 X 10*, A change

in slope or trend of the plotted data, which occurred af ter 40 ninutes

of punping, suggests that a hydrologic houndary or a chanre iin

permeability of the aquifer was encoun tered by the cone of depression

about 153 feet from the observation well.

Transnissivity values alonE traverse 3 from Bijaynpur south to

Basanta mre generally low and suggest thet wells in this area will

not produce water sufficient to sus tain large irrigation wells.

Sasaiy2 site Two tests were oonclucter at Sasaiya betwetn Ápril

30 and May 5, 1974 on two separate producing zonas. Tubewell 3/5,

screened in coarse to menivn sand fron 575, to 595 feet, flowod at

63 6pn for 24 hours with a pressuro deolino of 19.3 fect. After

shutdown the pressure hend returnod to the original static l«vel of

4.2 feet above land surfaoo.The plotted recovary da ta using the

Theis recovry method indicate a low trenamiesivity value »f only

2,380 Bpå/f t. The unusunlly low transiniasivity for this tubewell

does not corrospond to the high poaitive had Tha dificul ty

enoountered in developing the tubewe11 in thie srcened zone nay
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partly oxplnin the ananoly. Neverth:less, tho aquifor coul hove

bth high narl and low pormor.bilitv.

Th aquif.r test con.lucte on th: shallow aquifur 2t S2saiyn

indicated an averagu to modera tely high rango of transmisaivity. uh

w1l 3/7, scruned in fine gravel an sanl between 56 to 76 fect,

was punp å for 24 hours t 54 spm wi th e total drawdown of 4.26 feet,

During this period the wtor level Auclinud 2.13 feut in the obeerva

tion vil1 3/6 located 5 feot away. Th zvtovry rate cnincided vith

drawdown to indicato a transriissivity in the ran:re of 21,600 to44,700
spa/ft. Th coaputod storage cnafficient rengod fron 1.3 X 10 to

3.23 X 10 using thu Theis non-equil1ibriun and Cooper-Jacobs moaified

formults.

Ganeshpur site -'The Theis single well recov-ry test conucted on

flowing artesian tubewell 3/3 at Ganeshpur indicated an aver-ge to

moderately high transmissivi ty of 45,000 epd/ft. The tubewell,

screened in gravel and sand fron 263. to 279 fect, flowed for 24

hours at 162 Epm with a pressure decline of about 2.9 feet. After

24 hours th: pressure head re turnud to the originnl stetic h ad

of 61.6 feet above land surface.

Phulverria site - The Theis single well recovsry nethod was used to

deternine the transnissivity of the aquifor pene trated by tubawell 4/1

near Phulverria. The well, Screand in nelium to coarse gravel and

sand from 255 to 280 ft, was pumped for 24 hours at 57 8pn with c

total drawdowm of 3.26 feet. The plotted recovry date indica ted o

moderately high transnissivity of 66,470 gpd/ft.

Gadriy and Dhabai sites Thois single well recovry tasts were

condueted on the flowing tubawells 4/2 at Godriya cnd t/5 at Dhabai.

The plotted recovery date indicated averoge transmissivity values of

32,500 and 32,200 epd /ft, respe ctively. Tubewe1l 4/2, which hod a

static hoed of 13.6 foet above land surfaco, flowed for 2 hours at

74 epm with a pressur decline of about 2.6 feet. Tubewell 4/5, et

Dabei, sereened in gràvel and san fron 295 to. 315 feet, flowed for

2 hours nt 50 gpm with a prossuro eolinu of about 3.1 feet. The
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static hea! f wol1 4/5 was 38.6 feet above land surface.

Bheda site - On April 4, 197 an aquifer test was conductei near
Bhada using two flowing artusien tuhewel1s. Tubewol1, 3/3, acruened

1n gravel and sann fron 282 t 303, was 1loved to flow for 24 hours
at 5Bpm, During this period the pressure duclinud about 1.3 fee.
1n observation well 3/, soreened in tha some zpne 50 feut avay. The

hydraulic charrc teristics, cmputed usin* the Theis non-equilibriun

ant Cooper Jacobs nodified formulas, indicate nod-rately bigh trans-
nissivity volues in the range of 45,000 to 51,200 pe/ft. The storage

coefficient renged from 7.36 X 10* t 2.93 X 10

Dhangarhi vWator Tover site -A rather wide range in transnissivity

values were encountered in the three aquifer tasts conducted on spea-

rate horizons near the Dhangarhi water tower. Tubewe1l nunber 5/1,

the city water well, screened in sand and gravel from 118 to 185 feet,

wes punped for 24 hours at 250 gpn with a total drawdown of 12. 2

feet. The water level in observation well 5/2, located 100 feet

away, declincd 4.9 feet during the punping period. The plotted date

indicated modcrately high transmissivity values in the range of

42,800 to 49,000 gpd /ft using the Theis non-equilibriun and Cooper

Jacobs modified formulns. The storege coefficient ranged frou 8.19 X

10 to 1.04 X 10

Theis single we ll rocovery tests were conducted on the flowigg

ertesian tubewells 5/3 and 5/4 located nenr the water towur. The

plotted dete indiceted relatively lov transnissivity vnlue of

6,480 8på/ft for the deuper aquifir screened in tubewell 5/3, where
,as the shellower zong sereened in tubewell 5/4 indicate an avercge,

transnissivity of 38,100, Both tubewe11s were screened in san ond

gravel, however, con tinuous wire rappod screen was use in vell 5/4
whereas slotted pipe was placed in 5/3

Boradandi (Army dCamp) site The Thois single well recovery tast
conducted on tubewell 5/5 at the Arny Camp indicated a low trrnsnis-

sivity valuu of 3,100 6pd 7ft, Tube well 5/5 was a oreaned in grovel

with sand be tweon 297 and 307 and 277 to 283 oet. Tubowel1 5/5,



which had in s tatic h.ad of 23. 2 feot above lond surfac0, flowed 2t
pn for 2.ji hours with r pressure ducline of nore than 6,8 fect.

Geta site - A ultiple well aquifur test wos conductud on two flowin
artesian tubewells neor Gota. Tubewell 5/6, screened in gravel with
coarse sand be tween 281 an 295 feet, flowed for 24 hours at 227 Epm.
During this period the pressure duclinel 5.A fect in obs*rvetion tube
well 5/7 locatod 100 fect awuy. The recovery rete coincidod vith the

drawdown to indicatc an average to nolerately hi{gh trans1issivity in
the range of 26,600 to 38,600 gna/ft ana storage coeffici-nt f 1.33
X 10* to 1.25 X 10. Tho hydraulic charocteristics vere compu tet
using both the Theis non-equilibriun and Cooper-Jacobs iolific
forulas.

Autaria and Teghari sites The Theis single vell recovry test on
the flowing artesian .tubewell 5/8 near Autaria indicated an averave
tronsmissivity of 29,900 gpd/ft. Tubewell 5/8, screenea in fine to
nediun grevel from 382 to 400 feet, flowad for 24 hours at 60 gpa with
a pressure decline of about 2.7 feet.

Tubewell 5/9 near Tegheri screened i: pebble and cobble grevel

from 250 to 270 feet was pumped for 24 hours at 59 epn with totel
drawdown of 4.63 feet. The plotted da ta indicated a hirh transnissi-
vity valua' of about, 164,000 gpd/ft. This tuhevell was locetod near
the southern 1inits of the Bhabar zone near the Siwalik Eills cnd the
mouth of a snll khola debouching from the nountains.

Cha Gogn (Punarb^s) site - The multiple-wll 2quifir test conducted
on tubewells 6/1 and 6/2 at Cha Gocn in the Punerbes Resettlenent
Are indicate1 average t moderatly high transnissivity v^lues.
Tubewell 6/2, SCrGenedin fina to 0oarse son and grovel fron 269
to 300 feet, Wspumpé d for 2 hours nt 329 grpm with n total drowdown
of 32.1, feet. uring thig poriod the measurud decline in the vn ter
level in observation tubewe116/1, screenod in the sanu zone 50 feet
away, was 8.1 feet. Tho revovery ra tu coindided with drawdown to indi
cate transmissivity values in the. range of 34,000 to 40,800 gpd/ft
and stornge coeffioient of 1.98 X 10Tto 163 X 10*. The hydraulic

charac toristics werG computod uaing tho heis non-equilibrium and Cop.:r

Jacoba modified formulris,



An anoa:1y oaourred nt an estinated distance of 1,225 1 et iron

the observation voll aftur ahout 180 ninutes punpáng Thu olopeof

plottod data lininishul or fln ttoned indicating cn incriase in

transmissivity to 125,000 gpd/ft. This could result fron tho intor-

Cption of n rucharge boundary or possibly chchge in poru:ability

of th aquifer in one or more directions.

ater for irrigation could be obtainl frcn aquifrs in this nrca

with judicious spncing of wslls especinlly if drilled in the dirsction

of the sus pe ctod anomaly. The pl:oing of wells in 1ower 1ying ares

could also reduce the 1if6 ant the pumping c:sts. Tubewella 6/1 and

6/2 were located on top of c l ow ridge.

Amaraiya an Kaspa sites Single woll recovery tests eonductad on

tubewells 6/3 at Anaraiys and 6/4 at Kspe indicated a widorange in

transnissivity valucs. Tubevell 6/3, screened in gravel nd send fron

130 to 150 feet, was punpod for 24 hours et 55 &pn with c to tal draw

dovn of 7.9 feet. The aotteda date indicated a noderate ly high trenen
issivity value of 70,000 grd/ft using the Theis recovery nethod,

The Theis recovery test run on tubewell 6/4 at Kaspa, however

indicated a low tronenissivity value of 6,400 6pa/ft aftor the first

10 minutes of pumping. The test is considered, unreliablo and the

results unrepresentative, as the watr level declined nore than 102

feet in less than 10 ninutes before establishing a nornel rato of

decline, The cause of the enbnaly is unknon.

Dekhatbhu1i and Bandi sitbs Teats on flowing artesian tubewells 6/5

at Dekhatbhuii and 6/6 at Bandi alos indicated a wide rangc in trans-

missivity values. Tubowell 6/5, sCreene in coarse sand anl gravel

fro 287 to 307 foot, hadavcaitive head of 33' feet above lanl surfce

The tubewe1l f1owed for 2 hours at 200 gpm with doclinu in head of

about 3.7 foet he plottea rooovery data indi.cate high transnissivi ty

value of 94,300 pa/ft using the Theisrecovery ne thod.

A Theis gingle we11 racoveryst on tubewell 6/6 near Bandi

indiontoa an averng to 1ow trensmiseivity valud, of 18,700 6pd/ft.

Tube ve11 6/6, whioh had a poaitive hend 9f 27.5 feet abova lend

9urfrce rlowed for 24 hours at only 7 spn th a pressure decline of



about 2.1 feet. The relationship betwoon thu hi^h positive head and

very low yiel is quostionnble. The vo1l nay have buun poorly dovelo-

ped or the scruon inpro perly locatel.

Pachui (Calcutta) ani Amlin situs - Single well recovery tosts were

mede on tubewells 7/1 at Pachui (Calcutta) an tubevell 7/2 near

Anlia using tho Thais recovery noth»d. Tubowell 7/1, screend in

siltstone gravol fron 291 to 311 feet, was punpeû for 24, hours at

60 gon with a total drawdown of 4.3 feet. The plotted recove ry data

indioated a high transnissivity value of 198,000 epa/ft. The residual

drawaowm durin; this test was qui te suall causins: erratic 3suren tnts
during the pumping eyole. Tho recovery data plotted nore reason-bly,

however, the trensnissivi ty value is believed to be a 1ittle to

high.

Tubewell 7/2, near Anlia, was punped for 24 hours at 62 Spm with

a total drawaown of 4.3 feet. The plotted recovery data in:icate an

average transnissivi ty value of 28,200 6pl/ft.

The shallow vater levels, reletively small drawcown effects, an
high transmissivity valus sugges ts that 1initel nmounts of weteer

for irrigation coula be evaloped in the Prchui anl Anli areas using

lov 1ift centrifugcl punps. The spacinE of wells néar Anlia, however,

Woull have to be carefully controlled.

Bichhuwa rn Bichhuwe Jhela sites - On March 16, 1974 a ultiple will

aquifer testusing threa tubewells vas conducte on the shallow aqui-

fer near Bichhuvs., Al1, throe tubewells wero sereene in a fine to

conrse soana with gravel from 49 to 59 fect. Tubewell 7/5 wns punped

for 24 hours ct 60 p with a total drawlown of 5.9 fee t. During

this period the water level declined 0.42 feet in tubewell 7/3, 1oca

tod 75 feet away, ana 0.36 feet in tubewell 7/ locr te 100 feet

away. The recovery rates coineided with drawaowns to indicate vèry

high transmiasivity values ranging from 171,600 to 226, 300sp/ft.
The storege coefficient rango1 from 2.28 x 10to 8.85 x 10*

The Theis non-equili hriun and Coopor-jaco'ia nodifiad foruls wero

used to compute the hydraulic charaotaristios.
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The Theis single woll r«covory notho vas use to doturmine the

transnissivity of the san and gravol nguifer ponu tratei fron 287 to

307 feet by tubewe1l 7/6 nonr Bichhuw Jhala. Pubewell 7/6 was punpa

for 24 hours at 59 sp with a total drawaown of 5.6 fett. Tho plo tted
recovery data inicated a noderately high transnissivi ty v:lue of

73,400 &pa/ft.

Patia site - The flowing artesian tubevel1 7/7 near Patii in'icated

an average trensnisaivity value of 3,200 epa/ft usin te Theis

recovery nethod. Tubewel11 7/7, screene in finu son an ravcl fron

197 to 217 fuet, flowed at 136 gpm for 24 hours with a preasur leclin:

f about 2.5 feet. After shut in the pressure heal teturn: tr the

originol hen? f 22. 6 faet above lan" surface.

Mahendranngar sito - Tubewell 8/1, the Mahendranagar tubeve1l, was

drilled near the Sarda River flood plain in the Bh:bar zont. Tha tube

well, screened in coarse san with houllers en cobbles fron 52 to 102

feet, was puned for 24 hours at 246 8pm with atotal draw1oun of 25.1

foet. The plotted data inlicated an average transnissivity of 146,600

gpa/ft usin the Theis recovery method.

Tha aquifer at this point ishelievec to ba seni-artesian cs th:

plotted recovery. lata indicatod an increaee in transnissivity fron

43,300 to 249,800 spa/£t aftor 12 minutes of punping. Tubuwells

coula be usea for irrigntion in this area with niniml wel11 spacing.
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Well Inturfurencu nnd Spacing

Ln aruns of artosinn prossure, Scially where cont in wotor 18

just hpinnin;; to hu utiliz:", it is b..neficicl fa th.: wa ter cconcny

to Snce tubewulls to nrintnin optimum yields with niniun interference

effects betvoon vella. Failuru to srnou wells prop«rly rusults in

prena ture duclins of artesinn pressure cni loss of frue flo in th::

tubuwells. It is equclly iuportant in arvas f non-flow to sp2cu Wlls

SO 1s to 1inimize tet.clinu of water levels 2n concurrent incruaset

punpin lifts. The hycraulic harccteristics an other hy?roloricr1

anta obtaine fron th aquif.r testo in'icate a vile rnnre in sh

water yielinC caprcity of the cquifers of th eti enl iahckc.li Trrei.

Using data obtainuå from the 2quifer tests it is p0ssihl to stin^te

approxinately how long a well will flov or can be punpud t 2 iven

rate and also wh^t tho interforence ffocts will be with ro sptct to

nearby tubewells in the sane area.

Reletivoly an:11 effec ts vero noticed in tubwells teste2 in the

enstern part of Seti Termi near the Korneli Riverg in the vestern part

of Mahakali Terci near the Saria River; an? in tho Bhabar zon near

tho nountain front where the artesian aquifurs bve high transnissiv-

itics. Near Joshipur, whero ubewo1l 2/2 indiecte a trans1issivi ty

of 93,000 Era/ft, a single well punpe? at 500 gpm woul4 erus a declin
in artesian head, or the potentiome tric surface, of 14.7 faot at r

distaneo of 10 feut fron thu tubuwell after 1,000 days of continuous

punping. After puraping for 10,000 deys at the sanu ratu, th» total

decline in hund voul be 16.5 foot (rir.3). If the dischergu rato
were incroased to 1,00 Cpn, however, the doclinu in huad ot 2 distonc.

of 10 feet fron th tubuwell woul bo 29.5 feet fter 1,000 days of

contiuous purpinis.

Single prolucing tubakralls arc not the rule, hovever, in any

iven aea. Moro comonly tubowel1ls ore olusturod in groups of two

or more 3o thet the hea1 in any one tubewe11 is the sa of i ts own

drawtown plus intorferencu effects of other producing tubowells

nearby. Graphe (fig.4) heve becn ocnstructe using a ma tho' (Lans,

1961) that modifies the Theis non-equilibrium formula. This nethod

2
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heips resolve probluns rel" ted to thu proner spacing of tw9 tubeWelis

OI the san construc tion and yield h:t tap c conrnon aqui.f T. Thus

two tubevells noar Joshipur each punping at 500 6pm woull h:ve a ccn-

bined pressure declino of 21.5 foet if spaced 1,000 foet "pnrt or

18.8 fuet if locato1 10,000 fvct fron each othor when punping con ti-
nuously for 100 days. Likewise, if the discharge of thc wulls wera

10 cpm tho conbinod prossure doclino in each tubeve11 woul2 bu only

4.3 feet if spreed 1,000 feet epart vhun punping continuously 10
100 days. As shown above the total deqline in hecl resul ting fron

prolonfed discharge will be the sur tota1 of the nt.rforencee

Thefigures of all wells within the area of influence f each well.

pressure decline can be nininized hy optinun spacins" of wells and the

judici ous use of water. In other areas where the transnissivity

values are between 50,000 and 100,000 Epd/ft such as Bhajrni (2/1)

Semri (2/3), Phulverria (4/1), Amaraiya (6/5), Dekhatbhuli (6/)
Pachui (7/1), and Bichhuva Jhal (7/6) the declines in pessure herd

woula be similar to those near Joshipur.

Aquifer tests conducted on the flowing artesian tubewe1ls 4/3

and 4/4 et Bholas the ahallower tubewells 2/4 ane 2/5 at Senrij and

tubewells 5/1 and 5/2 at the Dhangarhi woter tovar indicatud moderatel

high transnissivi táes of about 50,000 Epd/ft. The eatina tod leclin: ir

head. that voul! rosult 10 feut from tubemall 4/3 near Bheda, yielding8

a constant 300 Epn woul? be 13.8 1 feut aftor 1,000 days (fig.3.).

The predicted interference ba tween two indentical woells in this erea

punping at 300 Epn contiuously for 100 lays would be 23.51 feet if

paced 1,000 ftot apart. If the discharge of thé welle wns reuced

to 100 gpn the combined pressure docline would be 7.8 feet. The

prodicted decline in huad and interferonco batweun wells computed

fron thu aquifur te sts of the shallo punped tubowolls near Senri

ona Dhangarhi were sinilnr to Bhcda and oo ware not plottod on the

6raphs of fimres 3 and 4.

Aquifer tosts conduotud in tubuwella 6/1 and 6/2, at Che Goan,

an in tubewo11a 5/5 and 5/6, at Geta, indiontod transnissivity
values in tho average to nodurately high ranre of about 38,000 gpa/

ft The estinated decline in haad that woula result 10 fect from

tubewell 6/1, near Chn Goan, yiolding a constant 300 Spm, Would De
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would 18,8 feet during tho sane period. The predicted interference

be twoen two identioal wells in each of these two areas yieldinE

500 8m continously for 100 doya would be about 30.8 foet at Cha

aan ana 31.8 feet at Ge ta, if each were spaced 1,000 fuet apart.

The incrcase in predicted doclinu in hend and well interferencee

be ween the tests at Bhada and Cha Goan illustrates thot the

distanoe of spacing between wells shoudd increase as the tronsnássivity

of the water-buaring formations decreases. Sinil«r.conditions coinl
be oncounterod in aquifers near Ganoshyur (3/8), Gadriya (4/2),

Dhangarhi (5/4), Autaria (5/8), Amlia (7/2), end t'atia (7/7).

Thu aquifur test conduc ted on the shallow tubewells 3/6 and 3/7
at Sasaiya, inlieate an average to 1ow transnissivity valu of abaut

22,000 8pd/ft. The estinc.ted'decline in head that woul2 rusult 10p

feet from tubewell 3/6 gielling a constant 100 gpm woul be about

10.1 feet after 1,000 days. The predicted interference between two

iñontical wells in this area yielding 100 gpa continuously for 100o

days would be about 16.4 feet if spaced 1,000 feet aprt.

The aquifer test conducted on tubewell 3/3 near Bijeyepur indicated

an exceptionel1y 1ow transniseivity value of 3, 800 spd/ft. The esti-

mated decline in head that woul result 10 feet fron a tubewell

noar Bijayapur yielding a constant 50 gpn would be about 25.1 feet

after 1, 00 days. The prodicted interferenca betveen two identival

wolls yielding 50 Epm continuously for 100 days at a distance of

1,000 feet would be about 41.9 feet. It is evident fron those figure

that the yield of wells and the inte rference effects are high in this

area. These conditions linit the potentin.l of the area for extensiv

irrigation. Sinilar conditi ons eould be encountered in aquifers

near Katanipur (3/2) and Basanta (3/1).

The multiple will aquifer test dondue ted on the shallow water

bearing zone at Biohhuwa indiceted a high transnissivity of about

200,000 gpa/st although the aquifor ie relatively ahallov it is

confined and hs a otatio water level of about 6 feet below lond

surfece. A single tubewell pumped at the rete of 500 gpm would cause
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an estmated declino in huad of about 6 feet at distance of 10 fet
fron the tubuvull aftor 1,000 deys. Thu prulicted int«rforcnce betwoen
two identiotl wulls yioliin: 500 pn continuously for 109 lays Woult
be about 10,1 feut if spncod 1,000 foct apart. Surfncu dbservations
sugTes t that this shnllow aquifur nar be po.rt of an ol! riV ir chanl
an thus nny of limitud extent at least in a lateral 1iruction.

Tubewell 1/1, at Durouli, drillad in thu Bhebrr zon near the

Karnali Rivor flood ploin, indicated a hif;h transnissivi ty value o
about 233,000 epd/ft. Using an assuned spucific yiel1 of 0,20, which
1s an Pproxinate average value for unconfined coarse gravel, îuture
water 1evel leclina ond well inter'erencu figures can be pr-dic ted
as previous ly done with multiplo well aquifer tests. á sinEla well1,
naar Durgauli, discharging at a rate of 500 gpmwould heve Water
level decline of about 3.7 feet at a distance of 10 fect fron the
well af ter 1,000 days of continuous punping. If the discharge rate
were inereased to 1,000 gpm the decline in water level woul be 7.4
feet af ter 1,000 days continuous punping. Two tubewells, ne ar urgauli
each pumping at 500 Epn would have a conbined decline in h>ad cf 6.0
feet if sraced 1,000 feet apart or 6.2 feet if located 10,000 feet
fron cach other when punping contiuously for 100 days. Kikewise
if the dischorge of the wells were increased to 1,000 n he conbind
decline in head in ecch tubewell wrula be 12,0 feet if sp1cod 1,000
feet apart. Preûic ted declines in wa ter luvel an:l attendcnt interfer-
ence be tween wells are nininal in this area of flood plain or Bh^ bor
zone deposite and should present few r no problems with well sPacing.
In other areas where the transnissivity values are nore than 100,000
Bpd/ft such as at tubewell 8/1, ct llah. ndranogar, nuar the flod plain
of the Sarda River, and Teghari (5/9), in the Bhabar zone near the
nountain front the decline in water lovels would be sinilar to th^se
de scribed bear Durgauli,

Owing to lack of information at this writing all previously
predicted declinvs in water levels and pressure heads are bnsed
upon conditions at a specific time an! have not tken tnto conside-
ration annual recharge to the aquifors. Durinc the high rainfell of
the mansoon, the recharge is undoubtedy of con-iderable nngni tude.
Puture monitoring of water l@vels and wator use shoud provide
information on the amount of re ohargo that nay occur to the aquifers
systens of the Seti and Mahakali Terai,
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Chenical.Aualityoff Water

The chemienl quality of va ter fron the artesian cnd se:1i-artesian

aquifers of the Seti nn Mahn.kali Torai is een:rally good and 18

suitabl0, with a fev exceptions, for draestic eupply, 1ives tock, 2nd

irrigrtion. inalyses of water from 35 tubewel1s (table 5) show hat

all the water is potablc an thet nost of the ion concentrations re

below the raxinun linits suggestel by the U.S. Public Health Service

(1961) for drinking water. The water fron the aguifers in Seti and

lahaknli Terni is rnodarately hard, generally ronginr: fron 100 to 550

ports ner nillion (PPn) total hardnass cs CeCoz

The water from the aquifers of th» Seti end Mahakali Terai is

suitable in c'*emical quality for irri ation on nany typesf soild,

Most of the water analyses, when plotted on the classification

diagran (rig.5) desori bed in Lunbiní report, indicate a low to very

low sodiun hazard and a nediun salinity hazerd. Phe effects of the

8alinity hazard ney be overcono by leaching of oul tivated soils by

excess irrigation or haturally with rainfal1. The artesian water is

predomincntly bicarbonrte type with varying proporti ons of cglciun

ncgnesiun and sodiun ions The bicarbonate ion conoentration is fof

the most part relativoly high, zanging genczelly from Sehri (2/4)

and Mahendranagar (a/1) exceed tho sugested "residucl sodiun carbonate"

(HCO hazara) 1inits of 2.5 me/1iter. However, good nanngenent

practioes of ten n-ke it possible to,use urrgin-l wat rs for irrigetion

Areas of Ground Water. Potential for Utilization

The fol1lowing discussions amplify the infornation presented

in figure 6.
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Zone 1. The Bhabar zone, locatod prinoipally along the fiood plains

of the major antecedent streams where they emerge from the moUntalns
and to a lesser oxtent along the consequent stroams where they leave

the Siwalik Hills, forns a påedmont helt of extremely coarse deposits

of bou.der and oobhle gravel. Tho coarse deposits con tain wator tabie

or subartesian aquifers that havo high transmissivities ranging Iron

100,000 to 300,000 gpa/ft, These high traneminsivitios indicate thet
large yields can be obtained from proporly cons tructed tubowolls with

Telatively snall drawdown. Spacing of wells drilled in thes0 arcas aze
not as eritical, aa in the heri Tarai, because interference effects
be tween tubewe lls will be mininal. Zone I condi ti ons exist near the

Karnnli River in the eastern part of the area, near the Sarda River

2n the western sector, and to a linited extent along the nountain front.

Zone 2. Aquifers with relatively high tranami ssivi ty values in the

range of 50,000 to 100,000 Era/ft are included in zone 2. This zone
extends fron the Bha bar zonas near the Kornali ond Sarda Rivers and

mouatain front toward the center of the report area. vell spacing

necr the outer limi ts of zona 2 would be naters of increasing

importenoe, however, towards the lower 1imits. The artesian zquifers

of zone 2 probably extend Beneath the Bhabar zone.

Zone 3. Areas with transnissivity valucs of 25,000 to 50,000 gpa/ft
are included in zone 3. Mells in this zone can be used for irrigati
on, although interference be tween wells will be more pronounce d than

zones 1 and 2. Production wells sho 1d, therefore, be spaced further
apart to nininize cumulative dravdown effects and attendant increaso
of pumping lif ts.
Zone 4. iquifers with transmissivity values of less than 25,000 gpa/
ft constitute zone 4. Production wells in this zone woulà have

relatively low specifio capacities, but could be used for small

Bcale or supplenental irrigntion, he yields of wells, noreover,
wi th aguifer transmissivities of 15,000 to. 25,000 &pd/ft coula be

increased by 8croening mltiple aguifers. Wells with transmissivity
values of lea than 10,000 6pa/ft shoula be limited genðrally to

domestic and public supply and in speoinlized industrial use where

the high unit cost for pumping oould be economicelly justifiod.
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rai Con:lusions an: econnuniationg

Cun3lusion:
**

The .?tS Wi. tubovolls a. be guccsslull: .ov:?LOg{.

2T 10n * n»t uniafornly distribn tod in he Set
tchkr: erni. Con:r.l1y thu Dh b»z zon ar th flno plir:

areas 1 the K°rnali and Sarin River are best sui t
SClu ground water exnloitntior,

2 thou/?h sh:? bai zon: he tho besi potentic.i for 9 2 U

develorent. h2 w^ter levcs are g norally bslow 1n. surTc **

an 1I:13 will hu requiro to lif+ wat T fr irrior3. .
aere is n extensive zone f flow w:11 crtecicn wa ter 12 the

central part of the report arer: ext«:1ing fron east oas21y
(3/5) to west of Tatic (7/9) and cov^rin? en aren of hrat 89

kns long nd 15-18 kms wide. Ths positive artssian p:ressur
encounterea in test hol-s rccently (97) drillea ranus frO"

near 1:nd surfc.ce to nore thon 63 fort above land surfcce

with a paniti7e beai of about 30 fuet as e s nera? or
The 102 yiel.s o wl.s nnd noze onoundeê wall ntart*2enc
in th ro vrula be ni least partial1ly offset initinlly by te

2bsencr 0 T:1.n co:

Aquifes, ct . ban *tos :0f th hhor zcr? nc ficod plo.ins,

occur in 2c..*iv2ly t:in layIs of snd cnê grevel intsrstrotis..

with clay lr7:2s of varinble thicikn-is which di 8ner.1ly toh
south Tilroughout the report oca.

5 The nrar cf poo::2st potentLal toT ETCund wat:r develcDri nt i

loca tec in th* oouthenst pars ot the eport aren alon: covezs
3 fror Basnnta (3/1) through ijayapur (3/3).

The chonicel quo.lity of wr ter tor bo#h ..owin n? n-loving

aquifers in th: report orea 1.s gen T:ily goocda nd suitrl., vi*i

few exceptións, for domcstic Suply, 1ivestock, ind»9 try, an

irrigation, Th? bicerbon.te 3.on con0-ntration is for thc: nost

part zel tively hiph 28 in oth:r soctiono of tho Torni.
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Recoamendations:

1. Tho obgervati cn well prcgran estblished by ths Groun Water ¥roject

in the Seti nnd Mah-kali Tarni should bu continued. De ta obtained

TEOu vls nonitoring progran will become increasingly inportent as

the ground wator resource is developed and utilize1.
" horeas 2qulter

test data provide a bnsis for plannin" a production well prOgTO"

lcng te rm observations of withdrawals, vater l7vels an pzessure

head aTe essential for propur man: (gemnt .of th: grounl Weter

resource. This is particularly true rel tive to chioving the

Optinu 12tilization of th» re sourc nnd bàloncing netural and

artificicl dischorge vith re charge o the cquif:r systens.

2. Generally, most tubewells drilled for irrigation use shor1d be

located in zones 1,2, and 3 of the Seti and Mahckali Terai

(fig .6) Spacing of tubewells should be pl-nned to nininize

interference be tween wells.

All tubewells constructed in the flow-wel1 artesinn area should

be proerly cenen ted, and the yield and flow regulatud by control

valves. Yields from flowinp wells shoula be linited to the anount

of weter actually required for the orop. Aftur the irrigation

requirement is satisfied, vt.lves on the wells shoulå be closed

and renain closed until the naxt irrigation requiren nt. Conserv-

tion of pressure head and the ground water rèsource by preventing

needless waste of wa ter will ential govornnnt supervision and

enforcenent.

4. Generally, new productlon wells sho:L be preceedud by a pilot

"Slin hole" to verify geohydrol.ogic conditions at a new site.

This sana slim hole can subs@quently bo reamed to the planned

diane ter of the production well.

5. A number of wells resulting £ron tha Ground VWater Projuot invest-

igations in the Seti and Hahako.li Taraí h.ve yields sufficient

for irrigation, Thesc have hoen turnad ovor for use t» tho H IG

Departnent of Irrigntion and Hydrology To es tablish prnctical

0



guidelnes of tha economios of irrige tion from tubewslls 1n dhe

Set ant lahekali Toroi, it is suggested that suvorcl gnall pilot

irrigation progects bu esthhlishud at sover^l1 typica.l sltis.

6. Yields from tubevulls drilled in the less produotive CqulrrB

of zonu 4 s Well as in bottor aquifurs of zoncs 2 and j Crn

De 1ncrO2sOd by screoning saveral nquifers. Cnution nucds to ne

exerci3e, hoW:Ver, in scroenin suveral artesian aquifors 1 ta

sene WuLL vhere consilerable hend di fferential exists botw:en

aquiters. in sucn cases, th» yield may decre.se at lcast unt.l

th head ifferentirls equalize and :y be less ihan initial

yield gven af tor equalization,
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Explan.ticn to tccOMpony Tables 3, 4and )

**** * ****- *

1. Nunbo:" ae -R:d to 2 serics of north--30uth trending traverses
*

beginninf nea Karnali River at thu uastern boundary of tho ara

and prOBrOSSlI: *citward at 16 km, intervals. Test holes are nundured

in sequencu 1n eacl traverse fron the Indian border northward. Bxanple:

Traverse 3, bcr:nsi 2 is nunbered 3/2.

2. Nane oi Viliuge near which corrospondin,r test hole is Located.

3.Approx:na te cloyations, in fuet above nean sea level, hve boenn

transferred fron the Benchm2rk at Gauri Phan ta Railway S tation using

transit or the odolite. rigures nre to the nearest foot.

4. Depth of tes hole, in fuet belwo 12n surfnce.

Day, nonti, :r year testhole was compl ted.

6. API 1ine pipe (mild s teil tubing) was used, to cnse most of the

tubewells ond extinds fron tubewell head near lond surface to the top

of scruen,

7.a Th: screun 3et in nosthorshelus is merioreted nipe.

b. Depth, in feet helow iand surface, to top end botton of

perfoza ted pipe or well screen.

Type of nciorial screenad, (s) sand, s) grevel; (f,n.c)
C.

f'inc, mdium, C0arse.

8. Pressure hc nd ct time well WCs drilled, in feet nbove (+) or

below(-) lend eurface datun.

9. Yie1a, in U.S. gallons por ninute ( Bpm) by natural flow (r), by

airlift (e), or purnp (p) neaeurod af ter initinl development.



WLOw1, Cl2cline in heid or potentiome tric surface, in 1eeU,

roSulting fron punpin; or naturc.1 flow,

10.

11. pecl1c cpr city, ratio uf eollons Or ninute of yiild per 100T

of decLine in head resultin from pumpin or natural flw Or

12. 0ther Informetion

A: Abandoned holt, casin pulld nd h le plugg:d.

T: Plow or pumpin" test carried out at tubewell.

F: Foxboro pressure recorder instnlle
S: Stevens watur staga recorder inst.llod

G: Geologic log in table 6

E: Electric log in files

C: Chenical analysis in table 5

13. Renarks.
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Tebl 6 well logs

Drillin tarted 7/5/'i
Tust hol: No, 1/1

Complute 11/5/74
Doction? nguli

Lor: By: N.B. Gurun;
Drillod bys Hy .rology Dopartnunt

Altitude of Lanà Surface: 545 feot
ISD

Stntie Water level (Head): -11 ft.

Dopth:Thicknu9siithologic Duscrintion (fces)(feet)
**

4
Sub-soi1

16
Boulders 27

Snd W/Pebbl.s &cobbles 29
2

Sand, CoarsC 33

Peb-les & cobbles 407

Sand, mediun 5020
Pebbles & cobbles W/sand 81

21

Sana W/pebbles & cobbles 86
5

Boulders

ell Comple ticn Dcta:

Cesing: 4 in to 84 ft

Soreened Zone : 50 te 80 ft/. in

Yield 57 ypn (Punpe?)

Drawacwn: 3.1 ft.



Table 6 Woll lor;s

Pest Hole No,: 2/1 Drillinr; Started 26/4/74

Location: Bh^j^ni Complu tod 29/4/74

Drillud oy: lydroloty Deportnunt Log y: N,B. Curune

Altitude f n Surfrce 49 foot

Static intur luVul (Head): - 11.7 feet ISD

:Thickness : Depth
:(foet)

Lithologic Description (foot):

6
25
39
51
60

Soil
Cly, andy /siltstone
Clay, yellow /Siltstone
Sand, nediun
Sand, coarse /sravel
Gravel, C2arse
Clay blcck
Sand

19
14
12
9
14
16

74
90
126
128

36
2

139
143
166

Gravel, C03rse

Sand, fine
Clay, grey
Send, fine w/siltstone
Clay, yellow
Clay, yellow, sandy
Sand end gravel w/siltstone
Clay, black
Sand, fine w/siltstons gravel

Gravel, Coars
Clay, yellow
Clny, yellow, Sandy
Clay, yellow
CLay, yell.w, sandy

Cly, yellow
Clay, yellow, sandy

Clay, yellow

11

23
36
15
15

202
217
232
235
246
253
321
351
366
501
53
546
606

11
7
68
30
15
135
30

Well Conpletion Data:

Casing: 6 in to 96 ft/4 in. to 263 ft.

Sereenea Zonc: 239 to 258 ft/ in.

Yicld 56 Epm (Pump)

Drocon: 4.1 feet.



Tabl 6 wull lora

Tost Holu lo. 2/2 Drillinr Started 10/5/74

Locati. cn oiur Conple tod 14/5/74

ro:y Depnttnent Log by: B,D. Kharel & K,C.

Drillel
1tiute vt ut.ni Surf:cG 521 feet

tatic atur lvl (Huad): 13 feet ISD

Thickn»ss Depth

:(feet) (foet) :itholoric Deseription

22

Surface soil, yellowish-gruy
11 13

Clay, yellow, sticky 2815
Clay; yellow, sandy 35

Sand, fine 30 65

Gravel w/cuttings of cob les and pebbles
10 75

Clay, black, sticky 80

Clay, with gravel 15 95

Ciay, black 38 133

Cley, bic ck, s ticky 17 150

Gravel w/cuttin^s of cobbles an pebbles
2 152

Clay, yellowish-gr-y 16513
Grevel w/cuttings of csbblus & ebhles

8 173

Clay

Well Cotpl tion Datat

Casing: 4 in to 160 ft.

Screenad Zone 137 to 156 ft/4 in

59 6pm ( pump)
Yield
Drawdown: 4.4 feet.



Table 6 Well Los

Test elu No, 2/3
Locntion: Senri
Drill hy: N.B, Tubevalls
Altitude of Land Surface: 529 fot

Static Watur level (Nuad): -6.5 feet LSD

Drilling Startod 1/5/744

Comple ted 12/5/74
Lo by: D.C. Parajuli &

B.D. Kharsl.

Depth
(foct) .Loet):Thicknuss

Iithologic Description
22
12Sub-soil, Jellow

Silt, yell w w/fino kankar
Cley, ellowish-grey, loose w/fine kank.r

Clay, rUr w/1inu Kenk"r
Grov:1g fite w/sand & cuttin"s of cobbles, pebblUs 10

Cravl, T1oliura w/cuttings of cobbles, pobbles

Grnvely coarse W/san! & cuttin^s of cobbles,

pebbles
Clay, yulloi with soma nediun grained ravel

Clay, ruy, ilastic with neliun size Tavel
Clay, yeLio71sh-gry, plastic w/finë gravol1

C1ay,Grerish-yullow W/fin gr°vel

Gravals COrs w/cuttinzs cf cobbles & pbbbles

Gravel, Teium to fin: w/sand & cuttinss of

cobblus & nebblss
Silt, yellowish
Clay, Ereyish-yallow, loose

Silt, dark rrey

Gravel,nediun to coarse w/cuttings of cobbles

pebhles
Clay, yellow, loose
Clay, yellowish-grey, loose

Clay, yullow, l0ose
Clay, Ereyish-yellow
Silt y3llcw
Silt, gr+y
Silt, yellowish-grey
Silt, grE¥

Silt, Greyish-yllow
Silt, yellow
Silt, dark grey w/quertizite pieces

Gravel, nedinn to finë w/cuttinrs of cobhles

Cly, yellow, locse
Gravel, n 1ii t fins w/cuttinrs of cobbles &

Pebb-es

10
30
40
50
50

18
10

10

8828
99
108
128
140
155

11

20
12
15

168
17
189

13
2
19
13 202

275
300
310
320
3.10
550
366
388
398
410
421
429
435
439

73
25
10
10
20
10
16
22
10
12

28 467



Toblo 6 Well Lors

Tost Hdlu No. : 2/3 (cont.)

itilopic Description Thickness : Depth

(feet) (feet)

GVei, fin w/sn & cuttinps of c»bbleS,

Tehlus.
476

Clay, y..Llow, 1cos w/fins gravel
14 190

Clnr, T¢y W'* i size Fravel
10 500

Gvcl, fine tmu 1iun w/cuttings of cobblus
12 512

Well Conpition Data:

Casin5 in to 40 ft 4 in to 246 ft.

Screuned io 223 to 240 ft/4 in

Yicl 57 Epa (Punp)

Drawcown : 5.5 feet.



Tabl.6 wall LOgS

oiu lo: /4
Drillin, Siartod 17/5/74

Complutud 18/5/74

LoctiOn: £m

Drilld by: !3, ub1.ls
LoL by: D.C. Par juli &

B.D. Shresthr:

Altitud Il Surf.cu: 529 fut

Static Vatur 1. sl {i.ad) - 10 LSD

:Thiclnuss Dupth

fuut)Jithol0lc Descriptiona (fuut)

3
3

Sub-soil, yollo 17 20

Silt, Jollow / kankar
10 30

ClayEryish-yullow w/kankar
13

43

Cla, y w/kankor
15 58

Silt, reyish 27 85

Gravul, Ilu.iun /cuttiigs of cobblus & Pebbles

Wu3. 6craplution Datu:

Cas ng8 6 in to 74 ft.

Scruuid Zon: : 59 to 69 ft/6 in

Yiuld: 57 epa

Drawdo7n: 1,1 ft.



Ta 2lls Logs

Drilling Started 18.5.74
19.5.14Test Hole No: 2/5

Location: Senri Completed

Log by: D.C. Parajuli
e B.D. ShresthaDrilled bY: N.B. Tubewells

Altitude of land Surface : 529 ft.

Static iater lerel (Head) - 10. 0 feet LSD.

Lithologic Description : Thickness: Depth

(feet) (feet)

Sub-soil yellov
3

7 10

Silt, ye1low w/kankar
20 30

Clay, E=sy a/kankar
19

Clay, grey, sticky 58

Clay, grey, sticky w/kankar
27 85

Gravel, neiiun u/cuttings of cobbles Pebbles

Well Conple ti on Data:

in to 74 ft.
Casing
Sereend Zono 59 to 69 ft/4 in.



Tabla 6 Vell Logs

Drilling Started 19.5.74
21.5.74Test Hole No; 2/6

Location: Sonri
Comple ted

Drilled by: N.B. Tubewells Log by: D.C. Parajuli &

B.D. Shrestha.

altitude of Land Surface: 529 feet.

Statio Water level (Head): -7.9 feet LSD

Lithologic Description :Thickness : Depth

(reet) (feet)

3
3

Sub-soil, yollow 10

Silt, yellow 10
20

Clay, 8grey w/sand and kankar 41
21

Clay, grey W/kenkar 5211

Cley, yeliowish-grey W/Kanakar 575

Clay, 8reyish-yellow w/kankar 8831

Gravel, nediun w/cuttings of cobbles & Eebbles
11022

Clay, yellow, sticky 12313

Clay, grey, sticky 127
4

Clay, grey w/kenkar 1292

Clay, 6reyish-yellow, sticky 15526

Gravel, fine sub-rounded w/sand
25 180

Clay, grey, sticky

Well Completi on Data:

Casing 4 in to 146 ft.

132 to 142 ft/4 in
Screened 2ona
Yield:

57 6pm(punp)

Drawdown 7.65 feet.



Table 6 well Logs

Test Hole No. 3/1 Drilling Started 23.5.7
Location: Basanta Comple ted 29.5.74
Drilled by: N,B, Tubewells Log. By: D. C. Parajuli

& B.D. Shrestha

Altitude of Land Surface: 522 fect.

Static water Level (Head) : -17.1 ft. LSD

Lithologic Description Thickness
(feet)

Depth
(feet)

Sub-soil, light yellow
Cly, dark yellow, loose w/kankar
Clay, dark yellow w/kankar
Sand, fine
Clay, drk grey w/kankar
Clay, yellowish-grey w/kankaar
Clay, browniah-yellow, sticky w/kankar
Clay, 1ight grey w/kamkar
Clay, ye llowi sh-grey w/kanker
Clay, dark-grey w/kankar
Sand, fina w/fine sub-founder pebbles
Clay, yellowish-grey loose w/kanknr
Clay, 6reyish-yellow,, loose w/kankar
Silt, 1ight yellow w/kankar
Sand, fine to medium
Clay, &reyish-yellow, l0ose
Clay, 1ight grey w/kankar
Clay, yellow /kankar
Clay, 8rey, sticky
Clay, 6rey, sticky and plastic.
Clay, greysih-yellow, plastic
Sitt, gTey
Clay, greyish-yellow, sticky

Clay, grey w/kankar
CLay, 6rey, sticky w/kankar & mediim subrounded 14

SST,

2

14
21

12
7

10 31

40
50
60
86

9
10
10
26

105
113
125
135
148
160

19
8

2
195
204
211

35

232
249
253
262
266
275
297
311

21
8

22

321
333
254
368

10
Clay, yellowish-grey, sticky and plastic

Clay, grey, sticky
Clay, grey w/kankar
Clay, erey, sticky
Clay, grey w/kankcr and subrounded to subangular
SST particles
Clay, 8rey w/kankar and SST particles

Dand, coarse w/k^nkar and rounded SST gravel

Clay, 8rey w/kankar
Cloy, grey w/sand

12
21

14

378
401
422
132
442

10
23
21

10
11



468
483
495

26Clay, Erey w/kankar
Silt, yeIlow w/kankar
Clay, ye llowish-grey w/sand
Clay, Groyish-yellow w/kankor & medium

subrounded to subangular gravel.

Silt, 6rey v/kank.r
505
511
520
541
562
575
605

10
6
9
21
21

Clay, ETey

Silt, yellow w/kankar
Clay, ye ll ow w/kankar
Silt, yellow w/kankr and some gravel

Silt, ycllow w/medium subrounded SST Gravel
Silt, yellowish-grey w/medium subrounded SST

13
30

615
625
635

10
gravel
Clay, yellow w/fine SST grevel
Clay, y:llov w/fine subrounded SST gravel

Silt, yellowish-grey w/rounded to sub-rounded
SST Gravel

10
10

640
660
670
690
700
710
720
732
750
760
790
800
822

5

Clay, 1icht rrey w/kankr.r & subrounded SST gravel 20

Silt, licht brownish-yellow w/konk2r
Silt, Freyish-yellow w/kankar
Clay, grey, s ticky
Cloy, 8greyish-yellow loose
Clay, rreyish-yellow, loose w/kenknr
Cly, yellow
Silt yellow
Silt, yellowish-gray
Silt, yellowish-grey w/kenk:r & sone SST gravel 30

Silt, Ereyish-yellou w/konk^r and SSE gravel

Cl1cy, yellowish-grey w/fin: sand

Cl-y, Greyish-yellow w/SST grevel end kcnkar

Clay, grey w/SST cravel end kenk^r

Silt, yellow
Silt, yellow w/krnkor end $ST

Silt, greyish-yellow
Silt, yellowish-grey w/shbrounded sST gravel

Silt, greyish-yellow
Clay, grey w/1imonite nodules
Clay, grey, l0ose
Silt, yell w w/k-nk.r
C1ay, y3llow /subrounded SST gravel

Silt, yellow
Clny, 8reyish-ycllow w/smal1 subrounded SST

end knk^r

10
20
10
10
10
12
18
10

10
22

832
850
860

10
18
10

870
890
900
920
935
960
982
1000
1010

10
20
10
20
15
25
22
18
10

1027
1045
1055
1067

17
18

Clay, grey w/fine subrounded 8ST and kankar

Silt, yellowish-greyy
Clny, ellovish-grey w/subrounded 3ST

Silt, gT2y w/SST grovel and kankrr
Cl2y, yellowish-grey, loose

Clay, yellow w/kankor
Clay, yCllow w/kenkcr and s om SST gravel1

Clay, grey, sticky
Ciay, grey, loOse

10
12

108013
7
20

1087
1107

11 1118
9
20

1127
1147



Table 6 Well Logs

Test hole No. 3/1 9Gont,)

1157
1169
1179
1187
1199
1220

Clay, ErUy, sndy
Clay, grey, loose
Silt, rey
Cl-y, GrOy, oosu
Clay, yellow, sticky
Clay, grey, Sticky
Clay, 6reyish-yellow, sticky
Clay, Greyish-yellow W/subrounded SST

Clay, grey, Sticky, plastic

Clay, greyish-yelloW, sticky

Silt, Ereyish-yellow
Cly, rey, sticky
Clay, 8Tey

Silt, grey

Cl y, Greyish-yellow,, loose
Clay, GTey, s ticky
Silt, grey w/kankor
Silt, Erey

Silt, yoll owish-grey
GLay, Erey, l00se
Silt, greyish-yellow
Clay, grey, sticky
Silt, grey

10
12
10
3
8
25
19
10

1239
1249
1269
1279
1290
1300
1321
1327
337
1347
1359
140
1430
1451
1470
1480
1500

20
10
11
10
21
6
10
10
12

30
21

19
10
20

Well Comple tion Data:
6 im to 106 ft/4 in to 182 ftt.Casing

Screaned Zone 155 to 175 ft/4 in

Yield: 57 Epm

11.8 feet.Dravdown:



Table 6 Woll Logs

Tost Hole No. 3/2
Location: Katnnipur
Drilled by: iyd ro logy Depar tment
Alti tude of bni Surf'n.ce; 531 feet
Sttic Voter level (He nd) : 4.2 feet LSD

Drilling; Started 6.4.74
Comple ted
Log by: B.N. Gurung

8.4.74

Thickness
(feet)

Depth
(feet)Li thologic Description

Top soil
Clay, grey, s ticky
Clay, yellow, loose
Clay, yell w, sticky
Sand, fine
Cloy, bl^ ck w/siltstone
Clay, yellow w/siltstono
Gravel, silts tone
Cl y, black w/siltstone
Sand, coarse wsilts tone gravel

Sand, coarse W/silts tone & yellow clay

Clay, grey w/siltstone gravel

lay, lo0se, ¥/siltstone
Clay, Erey, s ticky
Siltstone w/clay
Clay, black, sticky
Clay, Jellow, Sticky w/sil tstone
Clay, sandy, l0ose
Sand

5
18
24
32
36
77
84
99
111
126
141
156
171
231
261
291
327
341
352
361
366
413

13
6
8

41

15
12
15
15
15
15
60
30

36
20

fine
Clay, w/sil ts tone
Clay, loose w/siltstone
Clay, yellow, loose
Clay w/siltstone
Sand

28
15
15
15
124

56
471
486
610

Clay, yellow, loose
Clay, yellow w/siltstone
Clay, yellow
Clcy, yellow w/silts tone
Clay sandy
Clay, yellow w/siltstone

619
622
651

9

29

Well Completion Data:

Casin
Screened Zone
¥ield:
Drawdown:

6 in to 97 ft/4 in to 155 ft.
130 to 150 ft/ 4 in

55 epm )pump)
21.1 feet.



Table 6 Wells Logs
Tust Hol No, 3/3 Drilling Started 15.4.74
Location Bijayapur Comple ted 17.4.74
Drilled by: Hydrology Departnunt Loc by: B.D. Kharel &

Kesab K.C.Altitule of land Surface 552 f£et.
Static ater level (Head) -6.0 feet LSD

Lithologic Description Depth
(feet)

Thickness
(feet)

2Surface soil, yllowish-grey
Clay, grey, sticky
Sand, fine w/clay
Clay, grey, sticky w/sil tstone
Gravel, nostly siltstone w/sand
Clay, grey w/altrncte laycrs of siltstone
&gravel

Gravel w/fine to coarse sand
Clay, erey, sticky
Sand, w/some gravel
Clay, yellowish-grey, sandy
Sand w/gravel & clay
Clay, grey, sticky
Gravel w/fine to coarse sanc
Clay & grevel, alternate layers

Gravel w/fine to coarse snnd
Clay wsome gravel
Grav:1 w/fin: to nediun sand
Clay, grey, loose
Gravel9 sub-angular to sub-rounded
Clay, erey, sticky

2

18 20
40
68

20
28
12 80

150
162
168
177
185
225
270
287
305
322
37

70
12

40
45

7
362
364
375
378

11

Well Completion data:

Casing
Screened Zonc
Yield:

6 in to 98 ft/4 in to 324

275 to 285 & 307 to 317 ft/4 in
57 6pm (punp)
25.2 feet.Drawdown:



Table 6 Well Lo/rs

Test Hole No, 3/
T.oc tion: Bijayapur (Observation)

Drilling Started 18.4.7
Compl ted 21.4.74

Drilled by: Hydrolory De partment Log by: B.D. Kharel &

Kesab K.C.Altitude of Land Surface: 522 feet

Stotic Water level (Hora) - 6.9 feot LSD

Litholoric Description Thickness
(feet)

Depth
(feet)

Surfacesoil, yellowish-Ery
Clay, 8ETey, sticky
Sand, iine to mediun
Cl-y, 6Tey, st1cky w/sone siltstone
Craval, mostly siltstone w/sand
Cley, Grey /alt+rnata l2yers of silts tone

20
20
25 65

80

70 150
160

Grcvel
Gavel w/fine to conrse sand
Sand and grevel w/ thin layers of clay

Clay, sandy, lo se
Sand w/gravel &cl-y
Clay, 6rey, sticky
Grcvel w/fine to coarse sand
Clay & gravel, clternete layers
Gravel, subongulcr w/fine sand
Clay, grey, sticky

10
177
185
225
270
287
305
322
327

17
8
40
45
17
18
17
15

Well Comple tion Data:
Casing 4 in to 323 ft.
Screened Zóne: 275 to 285 ft & 307 to 317 ft/ 4 in.



Tablo 6 Well Logs

Test Hole No. 3/5
Location: Sisaiya
orilled by. N,B. Tubewalls

Startod 14.4.74
19.4.74

Drillin
Completed
Log by. D.C. Parajuli &

B.D. Shrestha.
Altitude of iand Surface:
Stotic la ter 1cvel (Head ) 1

547 feet.
+44.2 feot LSD

Lithologic Doscription Thickne ss
(fuet)

Depth
(feet)

Sub-Soil, yellow
Clay, dark grey, plastic
Clay, light grey
clay, dark grey w/kankar
Cly, 1ight grey w/kankar

3
10
2111
31
49
70
80
110

10
18

Gravel, fine, sub-rounded-ST, qtz, kenkar w/sand21
10Clay dcrk greyy

Clay, gark grey w/kankoar
Clay, greyish-yellow /kenkar & fine sub-
rounded Erave1
Clay, Erey, sticky w/kankar
Clay, yellow, loose w/kankar
Clay, 8rey, sticky
Cly, 6reyish-yellow, loose
Clay, 6reyish-yellow
Clay, 6reyish-yellow, sticky
Cl2y. 8rey, sticky
Clay, gellowish-grey, 1oosee
Clay, browish-yellow w/kanker
CLa, Jellow, loose w/kankar
Clay, greyish-yellow, locse w/fine konk^r
lay, Je1lowish-grey, loose w/fine kankar
Ciay, 8rey, loose w/fine konkar
Clay, grey, w/fine konkcr
Clay, gellowish-grey w/fins kanknr
Clay, yellow, loose
3ilt, yellow w/fine kenkar
S1it, yellowish-grey w/fine kankar
Silt, yellow w/fine kankar
CLay, yellow, sticky
Lay, 8rey, loose w/ankar
Clay, dark grey, sticky

D1it, yellow w/fin: kanker an' fine sub-founded
san
C 8rey, sticky

30

10 120
138
159
189
195
205
220

18
21

30
6

10
5

10 23
240
253
273
285
317
327
337
350
370
381
391

10
13
20
12
22
10
10
13
20
11

10
21 12

42614
8
18 452

25
9

477
486

and, nediun to coarse w/fine sub-rounded
SST gravel
and, w/fine sub-rounded SST gravel and
sticky gr-y cly

12 498

6 504



Table 6 Well LOg

at Hole No, 3/5 (oont.)

ond. nodiun to coarse w/fine sub-rounded SST gravel 13 517
525
550
560
570
584
604
62/4
648
670

Clay, 6rey, sti cky
Clay, yellow, sticky
Cloy, 8reyish-yellow, sticky
Clay, 8reyis h-yellow, loose

8
25
10
10

Silt, Ereylsh
San, nediun to eoarse w/fine sub-rounded SST gravol1 20
Silt, yellowish
C1oy, 8rEyish-yellow, loose
Silt, &reyish-yellow
Silt, greyish-yollow w/kankar & fine sub-rounled

14

20

2
22

690
700

SST Gravel
Clay, greyish-yellow, lo0se w/kanknr
Cl7, yellow, 1oose w/san! & fine sub-rounded
SST gravel
Clay yellow
Clay, reyis h-yellow , loose
Clay, ETey, s ticky
Clay, grey, 1oose
CLay, 6rey, sticky
Clay, yullowish--grey, loose
Clay, dark grey w/kankor and fine sub-rounded
SST gravel
Clay, yellow, sticky w/kankar
Clay, ereyish-yellow, loose
Clay, grey, l00sC
Silt, Ereyish-yellov
Clay, yellow, loose
G1ay, drk erey, loose w/kenkar
CLay, yellow, loose w/fine k°nkcr
Ciay, yellowish-grey, l0ose
Ciay, yellow, loose
Clay, yellow, loose w/fine sub-rounded SST gravel

CLay, grey w/fins sub-rounded SST grevel

Glay, 8reyish-yell ow

Clay, yellow, loose
Clay, Erey, loose
CLay, yellowish-grey, loose
CLay, yellowish-grey, loose w/sand
Clay, grey, loose
Cliy, 8grey
CL, greyish-yellow, loose

l ay, yellowish-Erey, lo0se
CL2y, 6reyish-ycllow
CLay, yallow, lo0se
Lay, greyish-yellow, loose
Conple tion Datat
Cagin .

713
729
749
76
769
795
817

16

20

26
22

830
840
863
869

13
10
23
6
11 880
11 891

9n
91
930
940
950
970
994
1014
1024
1044
1056
1086
1096
1105
1135
1130
1140
1158

9
1

20
10
19
20

2
20
10
20
12
30
10
9

10
15
10
18

6 in to 106 ft/4 in to 595 ft
Scroened Zone: 575 to 595 ft/4 in Johnson Screon, 20 slot
Yic1d: 63 epm (flowing)



Table 6 Well Logs

Test lolo o. 3/6

Location Sisaiya
DrillinE Started 26.4.74

26.4.74Complted

Trilled By: n. b. Tubewells Lo By: D.C. Parajuli &

B.D. Shresth,
A1titure of Lan? Surface: 547 feet

Static Water level (Head) -19 feet LSD

Lithoronic Description Thickn ss Depth

(feet) (foet)

Sub-soil, yellow

10 13Clay, Grey, plas tic

Clay, yollowiah- "Tuy w/fine kank2r 17 30

Silt, dark grey 10 40

Clay, yellowish-grey, loose 10 50

San, fine 20 70

2 72Clay, grey, sticky

Well Conple tion Data:

Casinr 4 in to 71 ft.

Screened Zone: 53 to 68 ft/4 in.



Tablo 6 Wells Lors

Pest Hol. No. 3/7 Drillinr: Started 27.4. 74

Locetiom: Sisniyn Comple ted

Drilld by: N.B. Tubewells Lor: by: D.C. Parajuli &

B,D. Shrestha.

Altitude of land Surface: 547 feet.

ttic Water level (Hoead) 19.2 feet LSD.

Thicknu ss Depth
Lithologic Description (foet) (fect)

Sub-soil, yellow 3 3

17 20
Clay, ruy, loose

13 35
Clay, y:1lowish-grey, loosu

21 54Clay, cTy, sticky

Gravel, finu, sub-rounded to rounded, SST

24 78
k nk^r

2 8Clay, rey, sticky

Well Ccnple tion Data:

Casin 8 in to 76 ft.

Scruened Zone: 56 to 76 ft 8 in

Yield: 54 epm (punp)

Drawdown: 4.3 feet.



Tabl 6 Wall Lors

Drillin Started 18.4.14
21.4.74TestHolu No. 3/8

Location: Ganeshpur

Di1lod by: Hydroloy Department
Comple ted

Lo by: B,N, Gurung

A1titude of Land Surface: 546 foet

statio Water u,.vel (Hend): +61 feet LSD

Thicknuss
(feot)

Depth
(feet)Litholoic Description

5
11

T'op sol
Clay, yeilow, 1oose

Sond, fine
Sand, mediun
Sana, onrse

6 25
2814

Gravel, fin
Gravl, COnrse
Gravel, coarse w/cobbles

Clay, bl.ck sticky
Clay, sandy
Clay, yellow
Grvel w/silts tone
Clay wErevel
Gravel

35
38
46
53
70
81
100
114

6
18

1

19
14 118

123
141
18618

Clay 1oose
Clry, yellow (few rravels)
Clay

45
1

15
47
13

201
216
263
276
280

Clay, y:llow
Clay
Gravel w/sand
Cloy, yellow
Grovel w/san
Clay, ye1low, sticky
Gravel w/siltstone
Clay, yellow, sticky

10
71
13
27

290
361
374
401

Well Cormple tion Data:

Casin
Screened zone
Yield:

6 in to 100 ft/ 4 in to 284 ft

263 to 279 f5/4 in
162 epm (flow)



Table 6 Well Logs

Drilling Started 15.3.74
19.3.74

Test Hole No. 4/1

Location? Phulverria Comple ted

Log by: D. C. Parajuli
&B.D. Shrestha,

Drilled by:- N,B, Tubewells

A1titude of Land Surface: 541 feet

Static Wa ter level (Head) -10 feet LsD

Thickness
(feet)

Depth
(feet)Lithologic Description

5
10

Soil, 8rey

Clay, ye llow w/kankar
Gravel & pebbles, fine, SST, qtz. qtzi,
subrounded w/fine tocoarse sand
Clay, yellow
Cley, 8rey, sticky w/kankar
Clay, yellowish-grey w/kankar
Clay, 8rey wkankar
Clay, 8rey w/sand and kankar
Clay, yellowish-grey w/sand and kankar
Clay, yellow w/sand
Clay, yell owish-grey w/kankar
Clay, yellowish-grey, loose
Gravel coarse to me diun, subrounded qtz. SST1,

q tzi, kinkar sand
Clay, yellowish-grey, stickV
Clay, yellowish-grey w/sand
Clay, yellow, loose
Clay, yellow w/kankart
Clay, grey w/sand and kenkar
Clay, greyish-yellow, sticky
Clay, grey w/konkar
Clay, yellow, loose w/kankar
Clay, grey, loose w/kanker
Clay, grey w/kcnkar
lay, grey w/sand and kankar
Clay, grey, loose w/sand
Clay, grey w/sand end kenkar
Clay, grey w/pebbles end kankar
Cloy, grey, loose w/kankar
Clay, grey, w/sand
CLay, grey w/fine kekar
Clay, grey w/sand
Cloy, Erey

15

42
50
80

27
8
30
8 88
47
30
34

135
165
199
21112
229
249

18
20

284
296
313
325
356
366
376
396
399
411
417

10
33
10
10

12
6

16
441
459
481
499
517

8

18
22
18
18
20
20 557

56811



Test Hole No, 4/1 (cont.)

Clay, 8rey w/sand
Clay, Yellowish-grey
Clay, 8rey w/sand and konkar
Cley, grey w/ Sand and kankarr
Clay, Srey, tOose w/ sand and kankor
Clay, 6rey w/ sand and kankor
Clay, grey, oose W/kan'kor and sand
Clay, grey w/ sand and kankaT
Clay, grey, l00se
Clay, grey, loose w/sand
Clay, grey, loose w/kankar
Clay, grey, 10ose
Clay, grey w/ sand and kankarr
Clay, yellow, loose w/sand
Silt, ETey

590
596
612
620
633
66,
706
714
736
764
815
845
876
896
916
936
946
970
984
1000

22
6
16
8
13
31

42
8
22
28
51
30
31
20
20
20Clay, grey, sticky w/kanker

Clay, grey w/kankar
Clay, grey, 100se
Clay, grey w/sand and kankar
Clay, 8rey

10
24

4
6

Well Comple tion Datas

6 in to 99 ft/4 in to 285 ft
Casing
Screened Zone 255 to 280 ft/4 in

Yield: 57 spm (punp)
3.3 feet.DrawdoWn:



Table 6 Vell Logs

Test Hole No. 4/2
Location: Gadriya
Drilied by: Hydrology Depmrtmant

Drilling Storted 21.3.74
Comple ted
Log by: B,D. Kharel &

Kesab K,C.

24.3.74

Altitude of Land Surfaco 543 fect
Stetic Water level (Head) +13.6 ft LSD.

Depth
(feet)

Lithologic Description Thickne ss
(feet)

2Soil, yellow
Cly, yellow, loose
Sand, mediun to fin
Sand, mediuu to coars w/grevel
Cl'y, yellow /siltstone
Clay, y3llow, loose
Sand, fine to conrse w/sil ts tone
Clay, yellow, lose
Sand, fine to conrs? w/silts tone
Clay, yellow, sticky
Clay, yell ow, sticky

Gravel, subengular to subrounded /coarse sand

Clay, yellow, sticky
Cloy, yellow, sticky w/gravel in al1ternate

1ayers
Clay, yellowish-grey
Clay, yellow, loose
Clay, yellow,
Clay, yellow loose
CLay, ycllow, stick

17
37

15
20
20

67
95
104
107

10
28
9

111
215104

9
20

224
244
25814
270
295
305
325
355
428

12
.10
10
20sandy 30
73

Well Comple tion Dat:

Casing:
Screened. Zone
Yield:

6 in to 100 ft/4 in to 245 ft.
219 to 240 ft/4 in

74 Epm (flow)



Table 6 Holl Logs

Drillinf¢ Started 28.3.74
29.3.14

Test Hola No. 4/z
CompletedLoction: Bhada

bog by: B.D. Kh:arel &

Kes b K.C.nrilled by: ydrology Deprrtment

A1titude of band surfrce 560 feet

Static Water levol (Head): +31 feet LSD.

Thickness
(feet)

Depth
(feet)Lithologic Description

2
Soil, 8rey

Clay, yellow
Clay, grey
Clay, ye Liow
Clay, ye llowish-grey w/siltstone
Sand, fine to coarse
C1ay, Erey
Clay, W/ Gravel1
Clay, yellow w/siltstone gravel

Clay, yellow
Gravel

2
10
16
35
50
65
80

19

15
90 170

18818
190
205
218
243
252
305
310
315
321

2

Clay
Clay w/thin layers of Eravel
Sand, mediun :/gravel
Clay, sticky
Gravel, subengular to subrounded w/sand

Clay
Gravel

55

Clay

Well Comple tion Data:

6 in to 115 ft/4 in to 310 ft.

282 to 303 ft/4 in

54 6pm (flow)

Casing
Screened Zone
Yield



Table 6 Well Lor;s

Drillin Sterted 30.3.74
2.4.14

Test Hole No. 4/4 (Observation)

Location: Bhada Compluted

Lor by: B.D. Kharel 2z

Kesab K.C.
Drilled bI; Hydrology Departnent

Altitufe of Land Surface: 560 feet

Static Hater 1evel (Herd): +31 foet LSD.

Thickness DepthLithologic Description

(feet) (feot)

2
Soil, 8rey

Clay, yellow
Clay, gTey

Clay, yellow
Clay, Jellowish-grey w/siltstone
Sand, fine to coarsc
Clay, grey
Clay, w/gravel1
Clay, yellow w/siltstone grevel
Cloy, yellow
Gravel

10
16

19
15
15

35
50
65
80
170
188

90
18

190
205
218

2
15
13Cley

Cley, w/thin layer of gravel

Sand, nediun w/gravel
Clay sticky
Grevel w/sand
Clay

243
252
305
310

25
9

Well Comple tion data:

Casing: 4 in to 310 ft.
Sereened Zone:284 to 305 ft/4 in.
Yield: 54 epm (flow)



Toblo 6 Well Lors

Test Hol No. 4//5

Location: Dhabai

Drilled by3 N, B. Tubewe 11s

Drillin; Started 7.4.74
Comple ted
log by: D. C. Porajul1
& B.D. Shrostha.

9.4.74

Altitude of band Surface:

Stetic Wrter level (head)
589 feet.
+38 feat LSD

Thickn sS

(feet)
Depth
(feet)Lithologic Description

Sub-soil, yellowish-grey
Clay, yellow, sticky
Clay, yellow, sticky w/kankar

Clay, yeLlow, sticky
Clay, ye liow, sticky w/kanknr

Grvel, mediun, sub-rounded to sub-anguler

Cl-y, greyis h-ye llow, sticky

Clay, 6rey, sticky
Clay, dard greys sticky
Clay, 1ight grey, stioky w/kankar

Clay, yellow, sticky
Clay, yellowish-groy W/kankcr and gr^vel

Clay, yellow w/kank:r & fine sand

Clay, yellow, loose w/medium sand

Clay, yellow, 1oose W/fine grevel

Clay, y3llow w/mediun sized gravel, (SST)

Sub-angular
Grevel, mediun to fine, sub-rounded to

sub-angular
Cloy, yellowish-grey, sticky

Grovel, nedium, composed cf SST w/grey clny

Gravel, nedium, sub-rounded to sub-angular

gta. SST. qtzi
Clay, y:llow, sticky

Silt yellow
CLcy, yellowish-grey, sticky

Ciay, yellow, sticky

Lay, yellow, plostic w/son.: $T3rovol
CLay, yellow, l0ose
Gravel, fine, rounded w/coarsu s:nd

Clay, yellow, loose
lay, 1ight-brown w/san
Cley, 1ight vellow, sticky

1ay, 1ight, brown, s ticky
2y, reyish-yellow W/son
Lay, rey, sticky

Lay, yc1low, l00se
Silt, yellowish grey

10
2010
45
50
57
70
83
112

23

29
13
10

125
135
18045

31
10

211
221
23110

19 250

26212
21 283

29310

320
355
365
373
390
G00
10
422
432
439
444
448
454
465
71
499

27
35
10
8
17
10
10
12
10

11
6
28



Tabla 6 ol1 Lors

Test le No. 4/5 (cont.)

Silt, 8rey
Clay,

yeLlOW w/sand

Clay,
yei1ow, S ticky

Clay,
yellowlsh-8rey w/sana

517
525
542
552

18
8
17
10

Clny, yellov w/sand

Clay,
yellowvellow w/san nd S3T Particles

10

Clay,
yellowish-grey

Clay, yellow w/sand

Silt,
yellowish-Frey

Clay, yellow, lo0se

9

20
12

571
591
622
610
643

19
21

Vell Completion Data:

6 in to 100 ft /4 in to 320 ft.
Casing
Screened 2one: 295 to 315 ft/ in

Yield 5 epm (flow)



Table 6 Well Lorg

est Hole No. 5/1

Location: Dhangarhi city Well

Drillin Storted
25.6.73Comple ted

illed by: Indinn Controctor

Altitude of band Surfacae 599 fout

Stctic Vater level (Head)

Loe by: Driller's lo

-9.5 fcet LSD.

Thickne ss Depth
Lithol0gic Description

(feot) (fect)

Soil 1410
Clay, sticky 3824
Clay, bl2ck, sti cky 479
Sand, ned. to coarse w/suall boulders

5811

Boulders, large 602
Cl2y, black, hard 100

Clay, yallow, sticky 11818
Clay, blcck 15032
Sand, ned. w/pobbles & kankor 17525
Sand, ned. w/pe a grov:l & kanker

18510
Clay, black 15 200

Scnd, fine to mediun 22020
Sand, fine w/$andy clay

Well Comple tion Data8

Cesing: 14 in to 93 ft/8 in to 201 ft.

creend Zone: 118 to 185 ft/ 8 in.

250 spm )punp)
Yield:
Drawdown: 12.2. fect.



Tabl 6 Well Los

Drillin Startod 19.1.74
20.1.74

Tost Hole No. 5/2

Location: Dhangarhi (Wator Tank) Comploted

Log. by: B,D. Kharo1 &

Kescb i.C.Drilled by*- Hydrolo;ty Departent

Altitude of band Surface 590 feot

-8 feet LSD.Static 'ator l0vel (llead)

Thickne s Dapth
Lithologic Description

(foot) (feet)

4
Surface soil, yellow

12
Clay, yellow 2513
Sand, mediun. to coarse

13 38
Clay, black, sticky

42
Sand, fine to medium

56
Gravel, subangular to subrounded w/coarsc san? 14

29 85
Clay, Ereyish-yellow, sticky

25 110
Clay, yellow, s ticky

117
Clay, blcck, sticky

Sand, grey, mediun to coarse w/s one gravel
122

may be in thin layer)
35 157

San, grey, nedium to V. coarse w/grevel

Gravel, subanguler to subround»d, w/nedi 'm

11 168
to very coarse sand

Well Comple tion Dc.ta3

Casing 4in to 169 ft.

Screened Z*no:138 to 158 ft.

Yield 150 8pm (airlift)



Table 6 well Ious
Test Holc No. 5/3

Drillinc Started 7.6.74

Iocation: Dhangarli (Water Tanle) 13.6.74CoLapleted

Drilled by: Hydroloty DePartnent IoG. by B.D. Kharel &

Altitude of Lan Surface: 590 feet Kesab K,C.

Static rater lovel (Head) 33 ft. LSD

Litolozic Desripiion Thickn s3 Depth

(feei) (fet)

4Soil, yullov.ish-irey
Clay, Jellow, loose 8 12

Sand, fine to coarsu 13 25

14 39Clay, black, sticky

20 59Sund, mediun to coarse /ruvel
21 80C1ay, ereyish-yullo

Clay, ycllow v/siltstone gravul 20 100

Clay, black, sticky 17 117

Gravel, Subangular to subroundcd, qtz9

52 169sandstone etc.
24 193

Clay, greyish-yellow, sticlky
198Gravel, subangular i/siltston & coarse sand

21 219CLay, Jellowish-grey, loose w/soFAU gravu1
21 240Clay, black, loose wgravel
25 265C1ay, black, sttcky

18 283
Gravel v/siltstone and sandy Cay

9 292Clay, yellow, loose w/souc siltstone
13 310C1ay, grey, sticly

30 340012, gey, sticiy :/sil tston
10 350y, yellowish-grey, sticky

GTVel, subingul. r io subroindcd w/siltstoi&
25 375iine to nediun sand



Tablo 6 o1l log

ostHolu No. 5/3 (eont.)

12 387

C1ay, Tey, ST1CY Wsiltstone

Lovwisi-rey, Snüy w/»iltstonu 1ravul
Clay

y bu thin 1yuT O grvel) 21 408

9 417

Clay, ullo:!, loOse

Well compltion D.ata:

10 in to 175 ft/6 in fron 159 to 417 ft.
Casing

357 io 376 ft/6 in
Seruenud Zone:

Yiuld: 110 Epm (rlow)



Tablu 6 iWll Jioß

Drillin, Started 6.5.74
6.7.74

Tost lHolu No, 5/
CoaplutodLocatio Dhangarhi Watur Towur

Drilld by: N.B, Tubuulls Lo, by: D.C. Par1juli &

Altitud of md Surfacu. 590 fuut

Sttic Vatur Luwul (Ho.a)

B.D. Shrusii t.

+20.74 fuut LSD

D.pt
(fu.t)

Iithologic Dusoripti. u TiickaSS

(ut)

Sub-soil, Jullow
1511

Cluy, Jullow
20

Clay, Ty, sticy w/knar
10 30

Clay Troy /1inu ravul ani kunkar
4010

Clay, dark rey, sticky

Gravl, udiua to coursu, sub-rounded to subungular
17 57

SST, qtz /unkar & sand
65

C1ay, Fullow w/vry finu pebblus
72

Cley,ry w/sand
8210

Cley, light yellow, sticky w/nudiun rainud gravol

8 90
Silt Jullow 10010
Cley, ycllow w/lkanl:ar

11010
Clay, ye1low W/kankar and SST Gravul

1188
C1ay, yullowish-grey v/kanl:ar cnd SST

Gravel, fina to coars, sub-rounlud to subangulir
16042

a/nkar 8 168
Clay, gray

10 178
Silt, rUy 183
Silt, yllov 20017
Cly, yellow, sticky

10 210
Ly, 3vllov, sticky v/SST

22010
Cl, Jvllow, sticky

10 230
Silt, yullow 235
11t, ruy /fi Lravu 25 260
C1ay, ry /finu ravul



Tablu 6 Woll. logs

Tost Holu No. 5/4 (cont.)

Sand, 1in« to coarsu i/ s i r vol 16 276

301
C1y, yvl.iu, sticky

GVul, 1inc, Sub-roudud do Iouniul w/kni:..r

25

25 326
und sund

20 346Cly reyish-yGLLOW, sticky W/ some gravel

16 362
Clay, greyisi-yellow w/revel

20 382
Clay, Brey W/ sand

10 392
C1ay, Tuyish-yellow, loose

12 40+
Clay, ErOy W/son SST anl Lankar

14 418
C1ey, yellowish-gruy w/kankar and SST

43517Clay yellowish-grey, Loose
11 4-46

Silt, yel1.w
22 468

Clay, Tey
4724

Clay, Erey, sticky
20 492

Sand, fine
8 500

C1ay, grey, sticky

Well Completion Data:

Casing 12 i to 111 ft/8 in to 323 ft.

Servend Zon 302-323 ft/8 in (johnson Screen)

Yiela: 75 gpm (flow)



Table 6 Well Jogs

Location: Boradandi
i 1led by: Hydrology Department

Drilling Started 28/5/74
Comple ted
Lo by: B.D. Kharel &

Kesab K,C.

Test Hole No. 5/5
30/5/74(Arny Camp)

A1titude of land Surface:
statio Water Level (Head) :

593 feet
+23 feet LSD

Depth
(Peet)Lithologic Des cripti on Thickne«s

(Feet)

Soil, suriace, grey
Clay, ye llow
Sand, fine to medium

Gravel, subangular t subrounded

Clay, Ereyish-yellow, loose
Clay, ETFY, sticky
Sand, fine
Clay, 6rey, sticky
Gravel, W/sand
Clay, gTrey, sticky
Gravel, and sand w/cåay layer

Clay, Erey, loOse
Sand, fine to mediua w/gravel
Clay, rey, silty, lo0se
Sravel W/sand
Clay, 8rey, loose
Gravel w/sand
Clay, ye1lowish-grey, stick
Gravel w/sand
Clay, yollow
Clay, ye ll owish-grey
Gravel and samd

36
14
21

59
80
103
106
116
124
128

23

10
8

164
198
216
226
233
257
270
277
289
295
299
307
341
358
376
400
413

36
34
18
10

24
13

A.

8
34

Clay, yellow, sandy
Gravel, coarse w/sand
Clay, yellow, sandy

Gravel w/coarse sand
Clay, Erey, sticky

18
24
13

Well Comple tion Data

Easing
Sereendd Zone
Yield

6 in to 11 ft/4 in to 401 ft.
297-307,and 377-397 feet /4 in

25 Bpm (flow)



Table 6 Holl Lorn

Test lole No, 5/6 Drilling Started: 6.1. 74
Completed:
Liog by: B.N. Gurung

Locrtion: Geta
1ed by: Hydrolory Department

7.1.74

Al ti tude of band Surfcce: 616 feet
+33 ft LSDStaticater level (Head) ;

Depth
(feet)

Lithologic Description Thicknass
(feet)

Soil, ErFy
Cl-y, yellow, sticky
Sand & slltstong gravel

34
37
44
64
74
84
94
126

24Sand, 8rey, fine
Clay, Lack, sticky
Sand, coarse
Gravel, subrounded to subongular w/s om cobbles 20

Clay, 8rey, sticky
Clay, bL2ck, s ticky
Clay, 8rey, sticky
Clay, black, sticky
Clay, grey, sticky
Clay, yellow, sticky
Clay, 8rey, sticky

Gravel and pebbles
Clay, grey, sticky
Clay, ye llow, sticky
ravel and pebble cuttinps

Cly, ye llow s ticky
C12y, gTey, sticky
Clay, yellow sticky
Clay, grey, sticky
Gravel w/pebble & cobble cuttings
Clay, yellow, sticky

10
10
10
32
54
36
26

180
210
236
245
274
280

9

29
6

296
335
350
365
372
391
414

16
39
15
15

9
23

Well Completion Deta:

302 ft/6 in
281-295 ft/6 in
227 6pm (flow)

Casing:
Screened Zone:
Yièid:



Tahle 6 Well Logs

Test Hole No. 5/7
Location: Geta
Drilled by: N,B, Tubevells

Drillingtarted 27/1/74
Completed 2/2/74

LO by:
D.C. Parnjuli & B.D. Shrestha

1lti de of Land Surfece: 616 fect

Static ater Level (Hoa :+ 33 ft LSD.

Depth
(feet)

Thicknees
(feat)

Lithologic Description

2 2

Soil. yellowish-grey
Sand, fine
Cly, srey, sticky
Clay, 8rav, sticky
Cravel, necium
Clay
Clay, Tey, sticky
Cloy, yellow, s ticky
Cloy, 8rey, sticky
Cloy, yeliow, sticky
Clay, yellow, sticky w/mediun gravel

Cloy, yellowish-grey, stick: w/send

Cl-y, sandy w/sands tone pnr icle

Clay, sticky w/sendston: perticle

Cley, w/medi m grained gravel

Clay, yellowish-grey w/¢rav1
Gravel, subangulcr to subrounded qtzi, SS1 qtz

Clay, ytllow, sandy

Clay, 6reyish-yellov, Sticky
Clay, greyish-yellov w/fine gravel

Gravcl w/coarse to mediun sand, qtzi, SST, qtz.

Silt, yellow
Clay, ye1low, sandy

Clay, greyish-yellow, sticky

Clay, yellow, sticky
Lay, 8reyish-yellow, Sandy

San, fine to coarsee

and, coarse w/fine gravel, qtzi, SST, qtz.

Sand, w/sanay clay
Clay, sticky w/fina sand
CLay, yellow, sticky
Clay, yellow, san-y

Lny, reyish-yello, sticky

Sand, coorse

1513
20
30
64
71
80

10
34

vellowish-grey 9
10
43
13

2
24
14

90
133
146
170
194
208
2128
2219
230
2. 2
252
263
278
290
300
310
320
369
378
383
394
426
430

12
10
11
15
12
10
10
10
49

32
4
12 42

46
469
490
505
527
544

22
5
21
15
22

1Cla Teyish-yellow v/kank^r

ley, greyish-yellow, 3andy

Clay, rey
17



Table6 1e.l Logs

Test Hole No. 5/7 (cont.)
563
580
590
601

19
Clay, 6Ty W/ Conrse sand

Clays Brey, saniy
10

Sand, 1ine
Clay, ye .Low W/kankar

Cley, 8Teyish-yeLlow w/konkar

Clay, 8T¢ylsh-yellow
Clay, ETOy, Loose

Clay, Breylsh-yellow
Clay, Erey
Clay, 6T>y, sticky
Clay, yellowlsn-grey sandy

Clay, Creyish-yellow, loose w/SST.

Clay, yeliow, sandy
Cly, yellow, 1dose
Clay, 6reyis h-ye LLov, Sondyy

Clay, Freylsh-yellow w/SST

Clay, 8reyish-ye llow W/k*nkor
Clay, Crey, 100se w/send
Cl-y w/kankar
Clay, STrey w/kankar
C1y, 8rey, andy

Clay, 8rey
Clay, Breyish-yellow, sandy
Clay, yllow, sticky
Clay, 8rey
Clay, Erey,
Clay, 6rey

1
61
630
635
657
688
708
720
730
750
760
780
796
805
816
831
847
869
902
950
960
970
980
100 0

20

12
10
20
10
20
16

22
33
48
10
10
10

sandy 20

Well Comple tion Data:

Casin 4 in to 295 ft

Screeneå 7one: 280 to 290 ft/4 in

190 epm (flow)



Table 6 Woll lors

Drillin" itarted:
21.1.74

Test Hole No. 5/8

Locction: áutaria Coupl tod 25.1.74

Drilled by: ydroloy Dopar tnent

41tithde of bena Surfcce 640 feet

Log by: B.M. Gurung

Static1ater Lovel (Hend) +38 ft LSD.

Litholoric Description
DepthThickne9s

(feot) (feet)
3

Soil, rey
10 13

Clay, ye llow, s ticky
17 30

Clay, l:ck, sticky
11 41

Clay, ye llow, s ticky
10 51

Gravel, mediun to fine 6413

Clay, 8rey, sticky
120 184

Clay, ye ilow, sticky
30 214

Clay, yellow, 1oose
15 229

Clay, yeliow, sticky 25425

Clay, yell ov w/silts tone 2639

Gravel, fine to melin 27310

Clo, yellow, sticky 28411

Gravel, Dedium to fine 38298

Clay, 7ello:, s tick; 39917

Grevel, me?iun to fine 43637

lay, yellow, s ticky

Well C mple tion Data

Casing 6 in to 10 ft/ in fron 1 to 304 ft.

Scroened Zone: 382 to 400 ft/: in

Yiol
60gpm (flow)



Tablo 6 Well Lors
Test Hole No. 5/9
Location: Teghari
Drilled by: Hydrology
Altitude of ban'i Surface: 690 feet.
Static Vater Lovel (Hend) :-5.3 ft. LSD.

Drilling Storted 22.1,74
Comploted 28.1.74
Lof;. by: B. D. Kharel
& Kesab K.C.

Dep traunt

Depth
(feet)

Lithologic Descripti on Thickness
(feet)

2
Surface soil, yellow
Sand, fine to m«dium
Clay, Jellow, loosc, Sandy
Gravel9 SubanEular w/cuttin of cobblcs & pebbles

Cly, ellow, sticky
Sand, mediun to co2rse w/s ome grovel, éubanguler

to subrounded.
Clay, yellow, sticky
Clay, yellow, sticky w/gravel (thim l»yer of

gTvel 120-121)
Clay, ye llow, sticky
Grovel, Subangular to subrounded w/coarse sni

(a Thin layer of sand 1321 - 133')
Gravel, Subangulnr to subrounded w/me di:n te
coarse sand.
Clay, yellow, loose
Gravel, Subangular to subrounded w/sand

Clay, yellow, sticky
Sand, coarse Wgravel, subrounied to subangulr

Clay and gravel, alternate layers

Gravel, subangular tsubrounded w/cuttin^s of

pebbles & cobbles
Clay, ye1low, sticky

Gravel, subcn/rular to subrounded
Clay, yellow, sticky

2
11
16
32
65

16
33

8015
25 105

16 121
11 132

25 157

48
6

205
211
223
231
241
247

12
8
10
6

270
276
283
318

23
6
7
35

Well Comple tion Dat:

Casing in to 279 ft.
Screensd Zone : 250 to 270 ft/ in

65 spm (2irlift)
59 Cpn

4.5 feet.

Yield punp)

Drawdom:



Table 6 Well Iogs

Drillin; Started 6.2.74
Completerl
Lo; by: B.D. Khnrel &

Kesab K,C.

Test Hole No, : 6

Locatioti on: Cha Goan Punarbns) 14.2,74

Altitude of uand Surface:
static Water bevel (Head):
Drilled by: HydroloGy Deprrtnent

563 feet.
-45 ft. LSD.

Depth
foot)Lithol0gic Description Thi.ckne ss

fee t)

Soil, & Clay, yellow
Sand, fine
Clays &rey, loose
Sand, nedium to fina w/gravel

Clay, ETY,
Send, me diun to coarse w/ravel
Clay, Ereyish-blue, sticky
Send & Clay, alternnte lnyor

Clay, ETrey, loose w/gravel
Clay, 8rey, 10se W/sOM¢ siltstone gravel

Clay, bluish-grey, loose w/gravel
Gravel, ostly siltstona w/loose cl^y

Cly, bluish-grey, loose W/siltston: gravel

Gravel of siltstone cnd scndstone

Cley, bluish-grey w/sil tstone Frmvel

Sand, nediun to coarse
Gravel, subangular to subrunded w/medium to

7
12
18

32
13
35
10

50
63
98
108

ose

123
141
157
170
182
208
215

15
18
16

3

304
326
358
387
411
425
430
455

40
22coerse sand

Clay, grey, sticky w/Erve l

Clay, Erey, sticky (2 thin layer of gr^vel enbeded) 32

Sand, fine w/sOme grevol ë cl°y bends

GT2vel, subengulrr to subrounded w/fine snd

Clay, y:1low, sticky

Gravel, subengular to subr:unded
Clay, yellow, loose w/sone siltston: ravel

29
24
14

25

Well Completion data

Casing 6 in to 116 ft. /4 in to 309 ft.

Screened Zone:273 t 293 & 293 to 30, ft/ in

Yld: 47 6pm (Pump)
6 ft.Drawdown:



Table 6 Well Logs.

ocatio Cha Goan (Punarba8)

Dri114 by:HyHydrolofY Departnent

Drillin Started 11.3.74Test Hole No, 6/2

Conpleted 15.3.74

1ti tude of Land surface. 563 feet.

statio "etor leve (Head) -45 feot LSD.

Log by: b.D. Kharel &

Kesab C. K.

ithologic Description Thickne ss
(feet)

Depth
(feet)

2
Soil, yellow
Clay, yellow, loose

2

Sand, fint
Clay, yelldw
Clay, yellow w/siltston;
Sand, fine w/siltstone gravel

CLcy, Erey, sticky
Sand, fine to nediun w/gravel
Gravel, siltstone & sands tone w/fine sand

Clay, 8rey, sticky w/gravel
Clay, loose w/siltstone greve1
Gravel, fine w/bluish-grey cl:y
Clay, blue.
Sana, fine to ne diun w/gravel
Clay, blue
Send, fine to coarse w/grrvel
Clay, blue w/siltstont
Sand, nediun to coarse w/siltstone.
Sand, fine to coarse
Sand, fine to coarse w/Erevol
Clay, grey w/siltstone.

2614
12 38

50
64

12
14
16 80
19
21

99
120

37
46

157
203
208

6 214
218
230
247
257
270
304
310

12
17
10
13
34
6

Well Completion Data:

Casing: 10 in to 110 ft/6 in to 310 ft.

creened Zone: 269 to 279 & 289 to 300 ft.
Yield: 330 gpn (Punp)

32 ft.Drawdown:



Tabl 6 Well Lo/r0.

Test Hole No. 6/3
Location: Amnraiya
nrilled by: Hylrnlory D»partn:nt
A1titudo of Lan urface 548 foot.
Gtatio ater lovel (load) -12 ft. LSD.

Dri1lin Startgd 2.2.74
Couple ton
Lor by: B.M. Gurun;

7.2.74

Depth
(fect)

Litholoic Description Thickn93
(foet)

Soil, sandy
C1y, 8roy, loose
Cley, yellow, sticky
Sand, fine
Sand, coarse W/f ine gr:vel

Clav, blc.ck, 1o se
Clay, bl.ck, sticky
Clay, yellow, s ticky
Cloy, bl ckish-gr+y loose w/sil tetone.
Gravsl, Siltstone w/san
Clay, bl2ck, loose, sandy

Cly, Erey, sticky
Sand, fine w/siltstone
Clay, rey, sticky
Sand, fine
Clay, Frey, lose
Clay, Grey, sandy
Clay, Erey, sticky
Clay, rey, l0ose

2

16 22
32
46
68

10
14

12 80
17
53
12

97
150
162
18624

94
33
26

280

13
75
30
30
30

313
339
352
427
451
487
517

Well Completion Data:

6 in to 95 ft/4 in frm 95 to 166 ft.
150 to 160 ft/4 in.
125 cpm (irlift)
55 gm (punp)
8 ft.

Casin
Screend Zone:
Yield:

Drawdowna



Table 6 Woll lore

Test Hole No, 6/
Location Knsppa

Drilled bI: N,15, Tubewella
1titude of luand Surface:

Dril1in; 3tartod 7.2.74
Conplo tod 13.2.74
o by: D,C. Parajul1 &

D.S. Shros tha.558 feot.
Statio ter evel (lead) : -3 ft LSD.

Litholo:*ic Description Thickneas
(feot)

Depth
(foet)

Soil, yellowish-grey
Clay, ye llow
Clay, ye llow w/kankar
clay, yellow, w/ kankar and nand
Cley, greyish-yellov w/kankar and sand
Gravel, & pebbles, mediun grained w/coarse sand

66
10
15
20

15
10

35
45
6015Clay, &rey

Clay, yellow w/sand
Clay, greyish-yellow w/kankar
Clay yellow w/kanknr
Clay, 8rey, L0se w/kankar
Clay, Vellowjsh-grey w/k^nkor
Clay, yellow, loose w/kankar
Clay, ye llow, loose w/kankar and aand
Clay, yellow, sandy w/kank^r
Silt, yellow w/kankar
Clay, yellow w/mediun grained peb les - SST. qtz. 10

Clay, vellow w/kankar
Grovel & medium pebhles w/coarse aand & kankar
Sand, coarse, su:angular to subrounded w/kankar
Cly, Groy w/kankar
Clay, ye 1low w/kankarr
Clay, Erey, 100se w/kanker
Sand, nedium grained, subrounded w/kanknrc
Clay, yellow w/k°nkar
Clay, grey, sticky
CIay, grey w/kankar
Clay, Ereyish-yellow w/kankar
Clay, grey w/kankar
Clay, greyish-yellow, loose w/krnkar
Clay, yellowish-grey w/kankar
Silt, w/kankar
CLay, grey, 1o0se w/kankar
Silt, grey w/k nkar
Clay, 6rey, sandy

Clay, yellow, sticky
Silt, yellov
Silt, yellow w/knnkar
Clay, ET>y

Clay, grey w/kankrr
Clay, 1ight yellow w/kankar
ay, greyish-yellow w/fine to conrse sand

11 71
30
106
130
140
150
160

26
24
10
10
10

170
203

210
222

10
30

12
23
242
257
260

12
8
15

272
278
285
290
293
340
360

12

47
20

390
40
420
430
456
460
474
484
502
511
527
551
579

30
10
20
10
26
4
14
1

18
9

16
24
28



Table 6 Well o 0
nost Hole No. 6/4 (cont.)

Silt, ye ilow
Silt, 8rey w/kankar
Clay, STey, sticky
Silt, w/knnkar
Silt, rey
Clay, yellow, sandy
cley, Erey w/tine to coarse snd
Sand, fine to coarse
Clay, Je llow w/kank^r
Clay, yellow w/kankar
Clay, 8rey, loose w/sST
Sand, fine to medium

Clay, yellow wYkonknr
Clay, ye llow
Clay, Erey w/sana
Cly, grey w/kankar
Silt, 8rey

Silt
Clay, yellowish-grey, sandy

Clay, grey, sandy
Clay, 1oose w/sand
Clay, 8rey, loose, w/sand
Silt, 8rey

Clay, 8reyish-yellov w/sand
Silt, grey
Clay, 6eey, loose /sand
Silt, grey

589
609
621
650
654
665
675
680
711
721

55

749
762
772
782
792
814
8,0
850

10
20
2

29

11

10
14
14
13
10
10
10
22

Ereyish-yellow 26
10

88030
20 9

920
93
940
950
982
1000

20
10
10
10
32
18

Well Comple tion Data:

6 in to 106 ft/ in to 236 ft.
222 to 232 ft/4 in

30 epm punp)
103 f t.

Casing:
Screened Zone:
Yield:
Drawdon:



Table 6 well Logs.

Test Hoe No, 6/5
Location: Dekhatbhuli
Trilld by:: N,B. Tabekalls
Altitude of iani Su-*sce:
static Wa ter -evel (%e.a):

Drillin Started 17.2.74
Conple ted
hor by: D. C. Parajuli &

B.D. Shrostha.

18.2.74

596 fect.
+3t LSD.

Depth
(feet)

Lithologicnl De scriptior Thicknsss
(feet)

10Cl-y yellov
Cley, ye llowish-tTey w/konk r 1 2

25
35

Clay, Erey

San, goarse
Clay, 5rey w/konic.r
Clay, yellow w/saud
Cley, yeiioN Wkan.tr an? aand
Clay, yullow */send
Clay, yellot, oose w/kanknr
Cl- STey w/knnk^r
Clay, TEJ, 1oose W/knnk-r
Clay, Ey W/kankar
Clay, yello:rish--grey w/kankor
Clay, yellcw w/k°nkar anå sand
Sand, nediun t ins
Clay, Fllow w/kanker and san?
Clay, yellov 7/fine soni

Clay yeliow W/coarse sand
San, ccarse
Sand, corrse w'fine sravel

Sand, coarse /yellew seniy cl^y

Silt, yellow
Clay, greyish-yellow , loosew/natiun to fine sani

Clay, greyish-yellc:
Clay, sandy w/knkar
Clay, yellow, sandy

Clay, yellow, san'y w/kankr
Clay w/fina san.
Silt

55
822
908

10 100

30
2
20

140
170
190
210

26
14
10

236
250
26
28020
296
302
312
320
383
402
432
442
462
470
49
50

6
16
10
8
62
20
30
10
20
8

20
12

Well Conple tion Data:

Casing:
Screend Zone:
Yield

6 in to 78 ft/. in to 312 ft.
287 to 307 ft/; in
2°3 epm (flcw)



Table 6 Well Lor30.Tost Hola No,: 6/6
Location: Bandi
Drilled by: N, B. Tubewolls
Altitude of lani Surfrce: 627 foet.Static ater level (le ad) +27 ft. LSD.

Drillin Starte 22.2.74
Compluted
Lo by: D. C. Prrajuli &

B.D. Shrestha

24. .74

Dithologic Description Thickness
(feet)

Depth
(feet)

Soil, greyish-yellow
Clay, yellow, oose w/fins k-nkar
Clay, Jellow w/kcnkcr an sand
Cloy, 8rey w/kankar
Gravel, mecdiun, subroun:ld an subangular
Clay, yellow, sanây w/kankar
Clay, yellow
Clay, yellow w/kankar
Clay, 3reyish-yellow
Clay, c1low w/kenkar
Clry, greyish-yellot w/kankar
Clay, yellow w/kankar
Clay, 6rey w/kankar
Clay, yellow w/kankar
Gravel, fine, subrngulrr to roundod w/san-
Gravel, coarse, subengular to roune' SST, gtz.qtzi. 14
Clay, grey, l00se
Gravel, fine, subangulr to roun:led w/sand
Cley, 1loose w/kankar
Sand, fine
Clay, grey, loose
Clay, grey, loose w/sand
Clay, Erey
Cly, gray w/kankar
Clay, grey w/sand an? konkor
Silt, yellow
Silt, greyish-yellow
Clay, Erey, loOse
Clay, erey, sticky

20
8 28

38
8
83

103
11

1

123
133
143
163
195
23
246
260
279
28
293
31
333
33
35
363
373
3
441
46
477

10
1

2
3
41
12

10
10
13
8
32
10
10
10
1

3
38
19
17

Well Comple tion Deta:

Casin
Screend Zone:
Yield:

6 in to 11 ft/ in to 266 ft.
235 to 260 ft/ in.
7 &pm (flow)



Table 6 Well Logs
Test tole No.: 7/1
Location: P'achui (Calcutta)
Drilled by: iydrology Department
Altitude of Land Surface
Static Water level (Head):

Drilling Started 12.2.74
Completed 16.2.74
LOg by: B,N. Gurusm

542 feet.
-12 ft. LSD.

Depth
(feet)

Lithologic Description Thickne ss
(feet)

2Top Soil, grey, sandy
Sand, fine
Siltstone gravel w/sand
Sand, fine w/siltstone
Cley, black w/siltstone
Siltstone gravel an sand
Sand, fine
Sand, /siltstone
Sand w/siltstone grave1
Gravel w/silts tone
Clay, black, stitky
Gravel w/siltstone
Gravel, fine to meium
Clay, black, sticky
Clay, blr.ck, loose w/siltstone
Gravel, silts tone
Clay, black, loose
Clay, grey, 1oose w/sil tstone
Clay, yellow, sticky
Greve
Clay, black, sticky
Clay, yellow, sticky w/fine siltstone
Clay, black, sticky
Clay, Erey, sandy

Clay, bl:ck,
Clay, grey, sandy

Cloy, black, sticky
Clay, grey, sandy

Gravel

2

12 14
17
36

5
66
110
126

5

19
18
12
44
16

183
189
215
233
252
260

5
6
26
18
19
8

239
331
351
381
398
400
!11
426
443
417
460
473
486
494
495
501

2

42
20
30

11

15
17

13
13
13

loose w/some siltstone grovel

6
Glay, Erey, sandy

Well comple tion Do ta
6 in to 92 ft/4 in to 321 ft.
291 to 311 ft/; in
1 30 Bpm(airlift)
60 gpm (Pump)

.5 feet.

Casing
Screened Zone:
Yield

Drawdown:



Table 6 Well LogaTest Hole No. 7/2
Locati on: Amnlin
Drilled by: Hydrology Depnrtment

Drillin Started 17.2.74
Comple tod 1.3.74
Log By: B.D. Kharel &

Keshab K,C.
Altitudo of iand Surface: 557 feet.Static ater level (Head -7 ft LSD.

Litholepic Description
Thickne ss
(feet)

Depth
(feet)

Soii
Sond fine
Sand, fine t0 coarsse
Sond, fine to mediun
Sand nediuN to coc.rse

2

13
6037

35 95
99
106

Grevel
Clay, yellow
Ciay, bl2ck
Cravel w/ clay
Clay, dark, grey
Grovei

137
174
197
203
221Clay, Erey

Grevel w/sand
Clay, blcck
Gravel

8
248
278
293
314
332
361
375
402
416
420

27
30
20

Clay, derk grey
GravelL
Ciey, dark grey
Gravel w/sand
Clay, grey
Gravel w/send
Clay

16
18
29
14
27
14
4

Well Conple tion Data:

Casing:
Screcned Zon3
Yield:

6 in to 107 ft/" in to 300 ft.
274 to 295 ft/. in
250 6pn (cirlift)
62 8pm (Fump)
5 feett.Drawdown:



Tablo 6 Well Logs.

Teat Hole No. 7/3, 4 & 5

Location: Bichhuwa
Drilled by: Hydrology Department

Drillinr; Strrted 4.4.74
Conple ted 8./. 74

Lo; by: B.D. .h.rol
Bhasgwan K,C.

Altitudo of Land Surfnce
Static Water level (Hcad) :

570 feet.
-6.0 feet. 1SD.

Lithologic Deseription Thickness Depth.

(reat) (foet)

Soil 4

Clay, Jellow, sandy 13

San?, fine 7 20

Clay, bleck 12 32

Sand w/gravel 28 60

Clay 2 62

65
Sand

Well Comple tion Data:

Casing 6 in to 65 ft.

Screened Zone 49 to 59 ft.

Yiold: 60 8pm (Punp)

Drawdown: 6 feet.



Tablo 6 Well Lors.
Test Hole No. 7/6

Drillinc Started 28.2.74Locaticn: Bichhuwa Jhala
Conpleted 7.3.74Drilled by: N,B. Tubewolls or; by: D.C. Parajuli &

Altitude of Lnn Surface. 573 feet. B,D. Shrestha.
Static Water level (lerd) : -3 ft LSD.

Litholoic Desoription Thickne ss
(feet)

Depth
(Feet)

Soil, yellow
Sand, fine
Sand, Coarse
Gravel & nediun pebble w/san
Sand, fine w/biottle
Clay, Erey, sticky
Sand, nediun to fin:

5
10 15

2914
12

59
69
92
103
134
161
196
200

18
10
23

Clay, 8rey, Lo0se 11
Clay, 8rey, sti cky w/sand
Clay, Erey, sticky
Clay, grey w/sand
Clay, grey, sticky w/san
Silt, Grey
Gravel, nediun, qtz. SST and sand
Gravel, Coarse, subrrunded to angular, qtzipqtz.SST3
Gravel, ~fine, rounted to anzular, q tzi, qtz.
chert, SST.
Grevel, "corrse, scbrounded to subangular
gti, qtz, chert.
Clay, 6rey, sticky
Clay, grey w/san.i

Silt, Grey
Gravel, ccarse, subangular to subrounded, qtzi,
qtz. SST, and sand
Clay, grey, l0ose
Gravel, nediu subrounded to anular v/fine sand
Clay, 8rey
Clay w/pebbles
Cley, Erey, loose
Silt, grey, loo$e
Silt, w/kankar
Clay, grey w/sand and kankar
Silt w/kankar

Clay grey
Clay, erey w/sand

27
35
4

209
2123

215

8 223

27
14
10

250
264
274

12 286

16 302
305
309
312
314
350
362
377
401
430
443
451

2

36
12
15
24
29
13
8



Table 6 Well Logs.
Test Ilole No. 7/6 (cont.)
Clay, ye llowish-grey
Clay, yellow
Silt, Erey
Clay, grey w/s»n
Clay, ellowish-crey w/sand
Clar greyish-ye llow w/san1
Clay, 8rey w/sand
Clay, gEey

Clay, grey w/kankar
Clay, grey w/fine sand
Clay, yellowish-grey w/SST.
Silt, yellowish-grey
Clay, Erey, loose
Silt, /kankar
Clay, grey, loose
Silt, w/kankar
Clay, grey, loose
Silt w/SST.
Clay, yellow
Clay, greyish-yellow, sticky
Silt, yellow w/kankar
Clay, Tey, loose
Clay yellowish-grey
Clay, grey, 1oose
Clay, yellowish-grey w/san
Clay, greyish-yellow, stioky w/sand
Clay, grey, 1oose
Silt W/kankarc
Clay, grey w/kankar
Clay, Erey w/sand
Clay, grey, s ticky
Clay, ellowish-grey, sticky

465
475
517
545
575
595
605
635
647
662
667
677
697
705
715
725
735
745
755
775
785
815
855
875
895
905
915
927
937
979
985
1000

14
10
42
28
30
20
10
30

15

10
20
8
19
10
10
10
10
20
10
30
40
20
20
10
10
12
10
42
6

15

Well Comple tion Data:

Casing
Screened Zone
Yield:

6 in to 100 ft /4 in to 311 ft.
287 307 ft/4 in

596pm(punp
5.5 ft.Drawdown:



Tablo 6 Well Logs.

Test Hole No. 7/7 Drillin Started 21.2.74
Locntion: P'atio Conpleted 24.2.74
Drilled by: Hydroloy Departnent Log by: B.N Gurung

Altitude of LandSurface 585 feet.

Static Water level (Head) +22 ft LSD.

Lithologic Description Thickness Depth

(feet) (feet)

5Top, soil, gre

11 16Clay, yollow. lrose
24Sand, fine

2 26Sand, coarse

14 40Gravel
26 66Clay, grey, s ticky

41 107Clay, Erey, loose w/siltstone
11 118Siltstone, gravel & sand

12 130Clay, bl2ck; sticky
11 141Clay, blcck, loose

52 193Clay, yellow, sticky

8 201Gravel
34 235Gravel w/quzrzite cutting

Well Conple tion Data:

Casing: 6 in to 100 ft /4 in fron 10 to 221 ft.

Screened Zone: 197 to 217/4 in

136 spm (flow)Yield:



Table 6 Well Lorgs.
Test Hole No. 7/8

Drillin^ Storted 3.3.14
Locatian: Sudha

Completed 27.3. 74
Drilled by; Hydrology Departmont Log by: B.N. Curug
Altifude of land Surface: 644 foot.
Static a tor levol (Hond): +2.0 ft. LSD.

Thicknos0 Dopth

(feot)
Lithologic Description

(foet)
Top soil 3

13Clay, yellow, sticky 10
22Cl y, yellw, loose

286Sand, coarse

6 34Gravel, fine

5 39Gravel and pebbles

10 49Gravel
556Sand, fine

6611Clay

73Clay

77Sand, fine

3 80Clay, w /siltstone
16 96Clay, Eray, oose
15 111Clay, rey, s ticky

4 115Clay, bl.ck, s ticky

9 124Siltstone grovel

7 131Gravel w/cuttings cf quarzite nnd psbhles.

Well Complation Data:

CasinC 6 in to 103 ft/ in from 103 to 131 ft.

Screened Zone 119 to 129 ft/ in

Yield 1 &pn (flow)

33 6pm (Pump)

Drawdown: 85 feet.



Table 6 Well lofrs.

Test Hole No, 8/1
Drilling Started:

Location: lahendranngar municipal Comple tod 1973
Well

Drilled by: Lnlian Contractor Log. by: Driller's log

Altitude cf Land Surfaoe:

Static Water lve! (Head) : - 8.0 foot LSD.

Lithologic Description Thickness Depth

(feet) (feet)

Clay 7 7

Gravel & boulders, 4" to 1.;" dia. 20 27

Gravel & bor.lders w/ coarse sand 10 37

15 52Clay, black
61 113

Sa d, coarse w/boulders to 8" dia.

Well Completi ondata:

Casing: 12 in to 52 ft/6 in to 105 ft.

Screened Zone 52 fo 105 ft/6 in.

Yield: 246 8pn (Punp)

Dravdown: 25 feet.
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