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Abgtract

This third and last interim report, bnsed lorgely on fiel” work
from December 1973 to June 1974, describes the prelimin~ry results of
bydrologic atudies and exploratory drilling to ~valuate the water
bearihg properties of alluvial deposit~ underlying the Tarai area of
the Seti and M~h "t 11 Zones of 'he western part of southern Nepal.

The investizoiion and driliing were jointly undertaken by Bis Mnojesty'cs
Government of Nepal (HMG) and the U.S. Agency for International
Develormenu (USAID) with technical assistnnce of advigorg from the
U.7. Geological Survey (USGS).

The Seti and Mrhakzli Terai compreses about 3,'720 square kilometers
of gently sloping cultivated lands and dry jungle lying between th:
Siwalik Hills an the north and the Indian border on the south. }Monsoon
rains occur from mid-June to “ctobur and the rrmainin~ months are
largely dry, Most of the almost 197,000 people of the area live in
villages and towns and subsist on crops grown durine the manscon and
livestock. Dry seaéon irrigation from streams and rivers is only

practicable in arecs nearby the mnjor rivers.

Use of tuﬁéwells for irrigntion in mush df the Seti and Mahaokali
Tarai appears'tb present the'bést prospects for year-long irrigation
and a three-crop economy. During the ground wafer exploration
opsrations in the Seti and Mahakali are~ 45 test wells tct-lling
roughly 19,300 feet were drilled on o 14-15 km (Kilometers)east—west
and a T=8 km.north-south.grid pattern, Aquifér tests to determine
the hydraulic ch~racicristics of %E},water—bedring beds were carried

out at 34 selzcted test-well sites,

The areas vherc tubewells can be successfully developed for
irrigaticn are not uniformly dlst?lbutpd in the Seti and ahakali
Tarazi, Generally, the Bhwbar zone and the flood Plain arecs of the
¥arnali and Sardo Rivers are best suited to large scale ground Water
exploitation., The Seti and Mahakali Tarizi has the best potentinl fox
ground water development among the three areas investigated in the
Vestern Taral. A relatlve small wedge-shaped area, 1n the middle of the
' Ka11°11 Diqtrlct of the Seti Zonc hrg the poorest potcntlal for



: (2)

irriration form tubewells. Even in this area, however, tronsmissivities
can exceed 10,000 (gal/day/ft.) indicating the wells screening multipl.
aquifers may be usel sucoessfully for irrigation., Aquifers with head
sufficiant to flow at land surface are encountered over considerable
areas in the Seti and Mohakali Tariai. Successful drilling in flowing
artesion zones recuires the use of heavy barite based drillins mud to
contain the artesian pressure until the aquifer can be fully penetrated
by the drill and .the well casing can be set ~nd cemented. Without proper
mud control and cementing, wells penetrating aquifers with positive

head 'b2ow out" resulting in uncontroled flow £ “he annulus around

the well and from the well itself.

The chemical quality of water from the artesian and semi-2rtesian
aquifers in the area is generally good an? suitable with few exceptions,

for domestic supply, livestock, industrr, an? irrigation.




Introduction

) Purpose and Scope of Report

This interim report is the third and last of ¢ series and summarizes
data collected in the Seti an?l Mahnkali 7Zones during the fifth field
season, cxtending from Decunblor 1975 to June 1974, in =z project désigned
to explore the ground water potential and geohydrology of the Western
Tarai regiocn of Ney ... The report also presents preliminary conclusions
rezariing tho cceurrence, quantity, and chemical quality of ground watcr
in the Ganetic alluvium and Bhabar zone deposits underlying the Seti
and Mahokali Zones of the Western Tarai region. Accompanying tabulatiosns
present part of the basic data on which a final interpretative rev 7

"will be based. Although not in final form, this information will be
useful to prospective users of ground water as well as to those planning
* large-scale tubewell irrigation in the area. Readers not technienlly
grounded in the field will find the applicable bhasic principals of
geohyirology described in the first and sescond of th: report series,
"Ground Water Resources Investigations in Lumbini Zone, Western Tariai,
Nepal" and " Ground Water Resources Investigations in Bheri Zone,

"Western Taréi, Nepal™.

The present .investigation of the Western Tarai has been jointly
sponsored by His Majesty' 8 Government QHMG) Department of Irrigsation
and Hydrolo Mlnlstry of Food and Aprloultu“c ar’ th. United States
Agency for Internqtlon al Development \UQAID) Technical advisoryg were

assigned to the Progect by ‘the Unlted States Geological Survey (UsGs).
Locwticn and Extent of Area.

The ar:~. of 1nv»st1gat10n llee entlroly within the Tarai section

of the Seti and Mahﬂkall Zones of Nepal and is located between 28 25'

and 29°05' North latltudes and 80°00" 'and 81°30' East longitudes and
includes the maaor part of the somewhat more extensive Koilali and
‘ffKanchqnpur Dlstricts. The area extends about 120 kilometors (kms)e~~t-
~ west and ranges in width. from 20 to 42 kms north-south and covurs
‘ -approximately 3720 squarec kilometers (flg.1) The astorn limit of
'the Setl Tarai is mnrked by the. Kaurlnla Rivur whlch is o distributary

o v . 2 g Vo ISR RGN,



of the larger Karnali River nearby t~ the east. A small area of flood
plain between the two rivers lies within the adjacent “heri Zone, hut

nonatheless within the rrea covered hv %ais report. Th. sourdala River

also marks the eastern boundary of the cxploratatory drilling ~lthough

exprapolation of data from test holes west of this line indicate eimilar

i irtur-river pl-in area located in the

groundwater conditicons for Lho
Bheri Zonc,

The Sarda River roughly marks the west:rn limit of the FMahok-1i
Tarai although the actual bonndary, th. Nepal-Indian bordor, is
located-slighfly ¢ost of the river to the north ond as much as 6kms
west of the river to the south. The northern limit lies along th-
base of the Siwalik Hills and the southern limit is agein the Hepal-
Indian border The Principal towns in th¢ area are Dhangarhi and
Mahendranagﬂr, zonael headquarters for the Seti and ¥ haknrli Zones,

respectlvely.

Economic and Cultural Features

: Dhahgarhim the population and economic center of the Seti Térai,
is servéd bynn grass airstrip;locatéd_on the nothern edge of town,
Mahendraﬁégar,_the lorgest villdgevin the Mahaokali Tarai 21lso hos
2 grass dirsfrip‘iocqted 2 km west-southwest of town. Both these nir
fielas aie inoperitive dﬁrinh part of the monsoon. The Indian Gover-
nment Rallway termlnates ‘at Gaurlphﬂntn 2bout 4 kms frcm the border
‘south of Dhangarhl..Although not a transit roilway entry point, o spur
rallway supporting logglng operatlons terninntes at Indian village of
-rChandan'Chowkl snuth of th v11 g;,of Kailali in Nepal. This spur
‘lllne extended at, one tlmc as far east as Kauriyalaghat in India

'across thc barder fr 1, Rajapur, but 1s no longer operative,

i Dhangvrhl is the southern termlnus of the VWestern Hills Road, a
'“:‘Joxnt HMG-USAID road oonstructlon Project, extendins northward 143
kng to the'hill town of Dandeldhura. Thg base construction comp for

*:the road is, located at Godawari 23 kng' north ‘of Dhangarhi near the

Rbase of the Slwglik Hllls. The work shops, gervlce facilities, and
.°rasidcntial oomplex add ‘an; asnact of a modern in@u«trlnl society
‘currently (1974)
54ewheel drive

to- the otherWLEs rur11 surroundénga, Thla road 1’”

Ty season.
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When comploted, most types of vehicles will bo abl: to traverse the
entire length of the road year around. Road access sothward into
India, however, is somewhat limited by the faot that permoncnt bridges
have yet to be constructed over several rivers between Dhangrorhi in
Nepnl and Palia in India, Consequently, during the monsoon when the
temporary causeways wash out, travel by road ceases until new causeways
can be constructed the following November or December.

Access to India from Mahendranagar is by may of o barrage across

the Sard River about 10 km west of town, Mcohendranngnr cnd Dhangarhi
are linked hv an inproved dirt track that extends eastwards to the
Karnzli River. Bventually it is planned to extend the ecst=west highway
across the_entire aren dnd preliminary surveys by HMG, Rozods Departm—
ent are already complete for the Dhangarhi-M-hendranagar link. A number

of north=south forest tracks cross the areza.

: As els:where in the Nepal Tarai, most dirt tracks are usable only
in the dry secson and then only by 4-wheel drive vehicles or bullock
carts, Monsoon travel.off the surfaced rcads is limited %o travel on

foot or by elephant.

The 1971 census.- of Nupnl indicates 2 population of 128 877 for the
Koilali District and 68,863 for the Kanchanpur Distri t of the more
extensive Seti ond Mohokali Zones. Small parts of the Kailali and
 Kanch npur Districts lic outside of the Tarci and the concern of this
Teport. The greoat mojority ‘of the population, however, lives in the
Parai sections of these districts. The population is composed, for the

.most part, of fhu indigenous Tharus although increasingly people fr-n
x_the mldlﬂnds and -from across the southurn bord:r ape evident through

r.nout thg area.
Previous Investigations.

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

'ﬁﬂ'}lnt»rlm reports on the Lumbini and Bheri Zone. The bagis for planning

T thu present 1nveetigntlon of the Taral sectlons of the Seti anad
; Mahukull Zon s was provxded by F;V. Swarzensk1 and H M. Babcock
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Geography.
Topogranhy and Drainage

The Seti and J'ahnkali Tarai is similar to the Tarai ofithe
Lumhini and Bheri Zones‘as the sam. basic geomorphic pattern persists,
The Siwalik Hills with sumnit altuttdes of 3,000 to 5,000 fect form
the nothern boundary of the arsca. Coarse grained fluvianl denosits
have been laid down in the piedment Bhabar Zone by strecams decouching
from these hills., The Bhabar depostits form alluvicl fans overlying
and in part intercallated with ths finer grained Gangztic alluvial
deposits to the south. Extensive Bhabar deposits occur, however, only
near the Kauriala, Karnali, and Sarda Rivers, The same pattern of the
Bh2bar deposits p rsists in the Seti fnd Mohakali Tarzci ~s in the
Lumbini and Bheri Tariai with the larger streams 2eveloping more
extensive alluvial fans and smaller streams depositing small fans. The

1nterfluv1al areas between streams arer often devoid of Bhobar deposigs,

The Seti and Mahakali Tarai is traversed by two mnjor wivers and
numerous smaller rivers-and strenms. The Karnali Rivsr, the largest
river in Nepal, together with its distributary, the K-uricla, forms
the eastern limit of the report area. The s-~mewhot smaller Sarda
River appr ximately marke the western limit of t"e Mohnkali Tarai,
‘Smaller rivers and strecms heading”iﬁ the Siwalik Hills flow only
1nterm1ttently in their upper reaches south of the hills during the
dry season. Flow 1s for the most’ part contlnuous, although small,
‘durlng the dry season downstream of the Bhabor zone in the smaller

R o

rivers and stréams. ¢ ." "h"ﬁ‘ %5

4% 5¢ti
e pe td

The Surface Water Sectlon of the Department of Irrigation and
_Hydrology malntalns a gaging stﬂtlon 1n the K" rpali. River at Chisapani,
'vDeta from this etatzon are aummarlzedlln the . Bherl Zonz report and

are not repeated here Streamflow 1n£ormat10n for the Sard~ River

'13 collected by the Indian GOVernment but was not ‘available for this
L’report. There are mo, other stream-gnnglng stetlons ln the Seti or

'f,)Mahuknli Tarai although\HMG mokes rondom, measuroments on several

i rivers and malntains at 1eaet, three gagxng stntlons north of the
i report wrea in the midlands,sv‘ i i




There arc few perennial lakes in the extreme enstern part of

the Seti Tarai and lakes, for the most part, are absent 1n the

Mahnkali Tarai, There is an abundance
\ . ) o~ 3
and westorn Seti Torai. These lakes range

of perennial natural lakes,

howevery in the central

in area from less than a2 hectare to several square kilometers,
yar unrel~ted

Whereas some of the lakes are obviously oxbows, most appe
drainage system, Furthermore, these lokes
en the

to the éxisting or apcient
are not concentrated areally but are scattered ot rondom betwe
Siwalik Hills and Indian border. Although the sause for the pre¢sence

of these lakes is not immddiately appzrent, one poasible explenation

is that the lakes are fed by leakage from the underlying ground water
system, Th: distribution of the lakes appears tn 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 prescnt westward out
side of the zone of lokes, structural movements which rupturad
confining beds may also have contributed t» localizing artesian
leakage. \

< : Climotic Featurcs

Mecteorological stations are maintained by HMG 2t Chisaprni,
Dhangarhi, Santipur, and Mahendranagar. As data from ths Chisapani
station are already summarized in the Bheri Zone report, they are
‘not repeated herc, Data from the other stations are summorized in

tabele. 1,

Raing tend to start later and be less intense ns the monsoon
noveg westward across the Nepal Tarai, Consequently, the Seti and
Mahnkali Tarai receives somewhat less rainfall than the Lumbini
and Bheri Tarai, although the same climatological patterns persist,
The monsoon rains start in June and end in September ond only occasi-
onzl z2nd seattered rains occur during the remaining months of the

 Year, Rainfoll is usually greater near the Siwalik hills frent than
‘._along the Indian border, ; '




Agriculture and Industry

Most of the populatiun of thu Seti and Mahakali Zones is engnged
in agriculture or aprioulturally related occupations, Probably about

60 to 70 percent of the Seti nnd Mohrkali Tarai, howevir, is covered
by commoreinl fvTﬁst or f~+ st preserves,

Most existine irrigation systems in the Seti and Mahakali Tarai
are bnsed on stream flow, As elsewhere in the “estern Taroi of Nepal,
the most suococesaful systems arc those constructed, man-ged and
malntwined by the looal cultivatory, Although these loca ally built
1rr1g1tlon systems are limited by lack of water during the dry serson
they moke full utilization of the water avail- ble.

4

A oanal system built. by HMG to irrigate the araa nearby the Kule
Nadi in the eastern Seti Zone can be vtilized only during the monsoon,
Similarly another canal system further cast diverting water from the
Kauriala River can only be used during the monsoon seaaon. Both of
these irrigation systems suffer ektensivc damage annually from

monsoon floods that necessitates expen31ve annual repairs,

Much of the western Mnhﬁkﬂli Taral w111 bu‘lrrlgwted by o major
canal systen now (1974) belng constructcu to dlstrlbute water form
the Sarda R;ver. Thls system mﬁy prQVe more successful than similar
sysiens elsewhere, in: the‘Nepﬂl Tarul because the point of diversion
is well upstream of thelh

magor rivera hive 1nﬁdke

reaﬂto bu 1rr1g°ted. ‘Other systens utilizing
: ﬁ the Nepul-Indlan border thereby restric-
tlng the head av il ble’far east-west dlstributzon to that of the

head of watur %n the IQBQrVOIIa

Maamr industries’of“thGISeﬁ1 and*Mnhakali Tara1 include the now

&afunce turpentiﬁevfactory nortb” fJDhangarhi. Tha ‘Taw moterials for
this :tac'bory weTe obtained: from "the""'smauk Hills. Operations of

the factory was sanctioned by HMG‘inf1?68=Fbut subsdquently withdrown
when the damage cauaed by %apping thqﬁpineﬁforesta in thu hills became

evident, Othep‘pajor ;nduatriae 1nc1ude brick makxng‘gnd Junber produc-
,tion. Hica and¥oi1,aaed milla are among“tho laoal‘minor industries.

*
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Well Numbering Sydtem,

The test wells in the Seti and Mahakali Tarai, were drilled on a
grid roughly 14 to 15 km east-west and 7 to 8 km north-south. For
reasons of access to sites, however, there are exceptions to this
spacing. Numbering bggins in the south-east corner of the report
area and wlls are numbered serially from south to north on each line.
The eight grid lines, in turn, are numbered serially from east to
west. For example, we11.5/7 at Geta is the seventh well north of the
southermost 'drill site on the fifth grid line west of the eastern

boundary of the arca. Test well locations are shown in figure 2.

Table 2 is a cross refercnce between test well numbers used in
this report and test well numbers used to file records in the HMG,
Department of Irrigation and Hydrology and USAID/Kathmandu. The file
nunbers reflect the chronology of the drilling program. For example,
HD 2/4 in the file numbering systenm refers to the fourth well drilled
by the Hydrology Department's drilling rig number. 2.

l Geohydrology

The northern limit of the Seti and Mahakali Tarai lies along the
base of the Siwzalik Hills. Rocks exposed by streams cutting through
the Siwalik Hills consist of interbedded fine-grained sandstone with
clay vugs, shale, conglometate, and freshwater limestone all of the
Siwalik Formation of late‘Tertiary age. The rocks dip generally
northward., The Siwalik -Hills form the outermost folded belt of the
Himalaya, The rocks of Siwalik Forma tion provide the source of most
of the stream-deposited alluvial materials underlying the Bhabar
Zone and the contiguous Gangetic“Plain immediately tolthe south,
Also the larger rivers crogsing Seti and Mahakali Tarai hnrve
transported and deposited alluvium derived from older metamorphic
rocks of the Mahabhorat Range,

The Bhabar zone deposits and Gangetic alluvium south of the Siwdlik
Hills contain the principal aquifers of the Seti and Mahnkall Terai,
‘_The deepest test hole (3/1) in the Seti Tarai penotrated unconsolidated
deposlts of fulv1al origin throughout and entire 1,500 foot depth

‘}ffdrllled. Slwalik bedrock was not encountored in any of the test holes.

ﬂ’;The alluvxum appears to bu of oonsidurablb thiokness even near its.



Toble 2, - Cross-reference of test hol. report numbers

and office file numbers,

Report No, File No. ! Report No, Tily No,
1/1 _ HD-1/10 . 5/3 HD-1/2
2/1 HD-1/9 5/4 NB-16
2/2 HD=2/15 5/5 HD-2/17
2/3 NB-11 5/6 HD-1/1
/4 NB-12 5/7 NB-1
2/5 NB-13 5/8 HD-1/2
2/6 NB-14 5/9 HD-2/3
3/1 NB-15 6/1 HD-2/4
3/2 HD-1/7 6/2 HD2/9
3/3:00 ) HD-2/13 6/3 HD-1/3
3/4 HD-2/14 6/4 NB-2
3/5 NB-8 6/5 NB-3
3/6 : NB-9 6/6 NB-4
3/7 NB-10 7/1 HD-1/4
3/8 TD-1/8 7/2 HD-2/5
4/1 NB-6 7/3 HD-2/6
4/2 ; HD-2/10 /4 HD-2/7
2/3 HD=2/11 7/5 ' HD-2/8
4f4 it HD-2/12 7/6 NB-5
4/5 o NB-7 /7 HD-1/5
5/1 Dhangarhi 7/8 I-1/6
City Well
5/2 % HD-1/1 .. 8/1 Mahendranagar
: City Well

HD = Hydrology Department
' NB = N,B, Tube wells.
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-contact with the Siwalilk Formation, possibly indicating a westward
extension of the hige-line fauls postilated in the Lumbini and Bheri

ZOnes along the southern base of Siwalik Hillse,

The Bhabar Zone deposits consist of boulder, cobble, and pebble
gravel and coarse sand\interbedded with some gilt ani clay. In the
Seti and Mahakali Zones. the bhabir deposit oceour in bpoad alluvial
fans extending dvwnstrenr from tho points where stréams debouch from
the Siwalik Hills, except along the Karnali and Barda Rivers. Along
these majof rivers, the Bhabar deposits are much more extensive in
effect blanketing the flood plain and extending as far downstream as
the Népal-Inﬂian border and beyond. The Bhabar deposits contain large
cuentities of ground water and properly constructed wells in these
deposits producé large yields. The Bhabar deposits provide intake
areas for recharge to.the ground-water system and are much mor evicn-

sive in the Seti and Mahakali Tarai than the Lumbini or Bheri Tarai.

The Gangetic alluvium interfinger@ng with, underlying, and border-
ing the Bhabar zone deposits consist of intercalated lenticular beds
of silt, clay, aand, and pebble gravel. In the interfulvial areas near
the Siwalik foothills the proporation of silt and clay is greater than
that of sand and grovel. The Gangetic alluvium constitutes roughly
70 to 80 percent of the bulk of the demosits underlying the Seti and
Mahokali Terai, The beds dip gently to the sout and are contiguous

with Gangetic alluvium in India,

As in the Lumbini and Bheri Terai, the thickness an? creal extent
of aquifers in the Seti and M~hakeli Terai appears to be controlled by
an ancient drainn~c system which ig o subsurface reflection of the
pregent d»ainage pattern, Lquifers underlying the present-day river

flood plains are the thickest and most coarse-grained,

Water in theJBhabar deposits occurs uﬁder both water table anad
semi~-confined conditions whereas water in the Gangetie alluviunm
4'genera11y oceurs under confined conditions. In roughly 40 percent of
~the Seti ond Mahakali Tarai ground water ocours under sufficient hen?
to flow in weils at lond surface, Tubewells constructed to penetr:ote
;[these flovwing aquifers require cementing around the annulus and also
-ﬂné¢d to ﬁe drilled with heavy barite-based mudAto‘odntrol the positive

b



water pressunrc. Muc control and cementing procedures are described in

the first interim wreport, "Ground Water Resources Investigations in
Lumbini Zone, Western Terai, Nepal"

artesian wvater and

o Figure 2 shows areas of flowing

vhe Zocation of the test wells drilled during the
present investi-rSion,

The s.' . and Mohakali Terai hes the best potential for ground water

devciopment by tubewells among the three areas investigated in the
Western, Terai. Figure 6 shows areas of high and low potential fo-
yiclds frou tubewells, Aquifers in all the Mahakali Terai and zoug™ 1y
80 percent of the Seti Tearai have transmissivitiés.of 25,060
(gal/day/ft.) or more. A relotive small wadge-shaped area in the
middle of the Kailali District hns the pcorest potential for irrign-
tion from tubewells. Even in this arca, however, transmissivities can
exceed 10,000 (gal/day/ft.) indicating that wells screening multiple
aquifers may be used successfully for.irrigation.

Perhaps the most significant discovery mede during the_1973—74
field season was that of a high-yield aguifer at shallow depth in
western Konchgnpur District. Tubewells drilled at Bichhuwa (7/5)
encountered a high yield aquifer between 49 -nd 59 fc. o oelow land
surface., Subsequent aquifcz desis indicated o +tronsmissivity averaging
194,000 (gal/day/ft.) Oné of the tubcwells was pumped ot 60 gallons
per minute (gpm) with a drawdown of only 5.88 feet indicating that
considercble water could be developed for irrigation by low=-left.
pumping. :

Exploratory Drilling

Exploratory drilling operations in the Scti Zone were started
the first part of Jonuary 1974 with the arrival of the HMG drillin
rigs from Nepilganj. The first'test hole, 5/1, at Dhangarhi wos
; driiled by rig No, 1 while ig No. 2 started operations in test hole
5/6 at Geta, The drilling contractor arrived in mid-February 1974 and

n began operctions by drilling a 1,000 foot slim;ﬁésﬁ‘hole, 5/7 also at
: f,Geta, which was subscquently scree:cd butween 280 to 290 fuot for

“.ﬁfuse a8 on observotlon well for an aquifur test. Upon completion of

‘the Dhangurhi—GodaWarl busc ]inu, drilling operatlons moved w;stward

e oy




to eonplete exploratary drilling in th: Kanchanpur District,
Cperations east of the “ase line in the Kzilsli Districet started
in ¥arch 1974, Subsequently, and until the c¢nd of th. zcason's
drilling operctions in nid=Junc 1974, o total of 45 test wells
were put d.wn for an ageregat: footage of absut 19,300 feet, The

. MG Departnent of Irrigaticn ond Hydrelosy drilling rigs. opzrated
by Nepali personncl, c nplﬂtud 2% test hol:s, includins several
drilled by the sleower more Jifficenlt percussisn method, whereas the

contractor compluted 22 test holes.

Agquiicr Tests,

Two najor hvdraulicchnrnoteristics-th%t affect the devzlopm:nt
of an aquifsr are its ﬂblllty to transmit water and its capacity 1o
yvield water from storage. These characteristics, which aff.ct the
water levels or artesian prossures and yields of tubewells, are
called the transmissivity, orlgln 111y defined by Theis (Ferris ongd
others, 1962, P,- 72—72), and storage coefficients (Ferris ~nd others
1962,p.74-78), respsctively. Moru recently thesce terms hovc been
redefined by Lohmsn ond others (1972). When these aquifer charccteri-
stics are known for nn qqulfer or part of on aquifer, it is possible
to forﬂc~st a?prOleute'watcr 1(Vb1 or attesian pressurs trends at

dlffergnt rates of w1thdraw“1 from produ01ng tubewells.,

To establlsh the transmlss1V1t1es and storage coefficisnt of
aqulfers in the Seti. and Mahakall Teral, 34 aquifer tests were made
at selected sites. Tha tests were made on both flowing artesian and

: non—flow1ng (subarteSLan) tubewells. The . results of these tests are
aummarlzed in table 4. and are dcscrlbcd in more detail in the

"follow1ng pag,‘e'a.,_,t _” _[‘ET“   ¢-.

e

A 'Durgaull slte = Tubewell ﬂ/1, drllled near the flood plain of the

'Karnali Rlver at Durggull,'was sorecned 1n coarse cobble and pebble

'ft‘gravel from 50 to 80 feet The well was pumped{‘t‘ST gpmn( gallons per.
1 ‘feet. The plotted
‘thels recoﬁery curve lndlcated a. vary hxyh transwlsSlVltV of 233,000

gpd/ft.(gallonafper day per foqt) Thls 1s a relyflvely high value.

7 u?m1nute) for 24 hours with a total drwwdown of




tut is considcred of the right mopnitude owing to the cosrse texture

of tlb deposits in the flood plain of the Karnali River of Bhabor

zone, Well spreing in this crea would need tn be only minimnl,

Bhajeni and Jeshipur sites - Single well recovery tests werc mode on
tubewells 2/1 near Bhojani and 2/2 at Joshipur using the Thzis r:covery

method. Tutr.well 2/1 scraened in fine sand and gravel fron 239 to 258

feet, was pumped at 56 gpn for 24 hours with a total drawlown »f 4.1
feet.

The plotted recovery curve indicated a moderately hish transri-
ssivity of 64,280 gpd/ft. A definite change in the slope of the

plotted data occurred ~fter only 20 minutes pumping indicating that

transnissivity increascd from 13,400 to 64,280 gpd/ft, This chenge

could result from the interception by the come of depression cf 2o

[

recharge area or more likely a latercl change in permeability of the
aquifer,

Tubewell 2/2, at Joshipur, was pumpsd for 24 hours at 59 gpn with

a total drawdown of 4,3 feet The plotted regovery data indicated o

relatively high tra nsm1531v1ty value of 92,900 gpd/ft. Tho weéll was
screened in pebble and CObhlL pr vel from 137 to 156 feet

Senri site - Aqu¢?er tests mere conduct d on three differcent water

bearing horlzons at Somrl.‘On ney. 27 1974 a multlplc well aguifer
test was condhcted us 1ng tubuwells 2/4 and 2/5 which were screcnaed
fron 59 tc 69 feet in medlum grﬂvel W1th pebbles and cobbles

Well
.2/5 was punped for 24 hours at 57 gpn for o tobal drawdovn of 8., 15

~fect During this pumplnu the water'i vel, declln d 1.15 feet in well

2/4, located 70 feet 1wyy. Thu recovcry ‘rote coincided with drawdown
to indicate a trnnsm1351V1tV of 43, 000 %o 46, 000 gpd/ft.

Th2 storage
coefficient: r-ngeﬂ from 5 34 X 10 4 to ,.48

L 1074 , The hydr~ulic
Ohar"CuBYlbﬁlcs were computed U°lnF the Theis nonoqulllbrluﬂ and

Cooncr~Jﬁoobs Fﬂdlfleﬂ iormulus.‘,‘:

- Theig 31ngle woll rxoovgry testv ero uonduc

on tubewells 2/3
and 2/6 2lgo at bemrl. The plott.d recovery dqta”lndlcqt 'd relatively

":rhigh transmiquv:ty vnluee of 108 OOO ppa/ft ih tubowoll 2/3% and
100, 300 gpd/ft in tub»woll 2/6 TubeWul73 2/3 %nt‘é/a were screcned
in gravel from 220 tc 240 and 132 to 142 fem ‘

steétively. Water

&qulfwr as well as thé

T h‘rencu. Th: shallow



aquifer, however, would require more carcful gpocing of wullsg, .

Basanta and Katanipur sit.s - Theis sinpgl. - well recovery tests

conducted on tub swell 3/1 near Basonta and 3/2 near Kat-nipur indicated
relatively low transmissivity valucs of 11,900 and 9,300 gpd/ft, resp-
ectively. Tubewell 3/1, "screened in fin-'to mediun san® fron 155 to 175
feet, was pumped for 24 hours at 57 gpm with.a tatal drawiown of 11.8
feet, Well 3/2 at Katanipur, screcncd from 130 to 150 in cozrsc sanc
with clry, hod o drawdown of 21,1 feet nfter pumping for 24 hours ot

55 gpn.

Bijayapur site - Thc aquifer test conducted on fubewells 3/3 and 3/4

near Bijayapur indicates low transmissivity values ranging from 2,430

to 3,960 gpd/ft.

Tubewell 3/3 was pumped at 57 gpm for 24 hours with o total draw
down of 25.2 feet. During this period the water level in observation
well 3/4, located 50 fest away, declinud 14.8 feet. The computed
storage coefficients ranged from 2,73 X 10—4 to 5.24 X 10_4, A change
in slope'or trend of the Dlotteﬂ datd, which occurred aftecr 40 minutes

\\of pumping, suggests that = hydrolomlc boundary or a2 changfe 1in

permeability of the aqulfur was encountered by the cone of depression
~2bout 153 feet from th observatlon well,

Transnissivity values along trﬂverse 3 from Bijayapur south to
Basanta zre genvr 211y low . and suﬁgust thut wells in this arca will

not produce water sufflclont to sustaln lﬂr re¢ irrigation wells.,

Sasaiya site - Two testq were conductcd ﬂt Sasaiya between April

30 and May 5, 1974 on two’ separate produclng zonas, Tubewell 3/5,

screened in coarse 10 munlum sana from 575 to 595 feet, flowed at

6% gpn for 24 hours w1th a pressure decllnc oi 19 3 feet, After

shutdown ‘the pressane head returnod to the or1g1na1 static level of

1,2 feet above land surfa0u The plotted recovgry data using the

Thbls rBGQVury mcthoﬂ 1ndlcate a 1ow transmxsﬂlV;ty value of only
2,380, gpd/ft. The unugun 11y Tow transmlesivlty for this tubcwell
fdoes not corrpspond to thu hlgh positive hp Thu dificulty

,;%encountered Ln developing thu tubewell in thl fscruened zone may




partly expl~in the ananoly. Nevorvtholess, the aquifer coul’ h-ve

both high nonl and low permechility.

The aguif.r test conluctel on the

shallow aquifur at Sagaiyan
indicated an o

werage to moderately high range of transmigaivity. Tubc
woll 3/7, scruecned in fine gravel and san? between 56 to 76 feet,
was punv:d for 24 hours =2t 54

gpm with o total drawdown of 4.26 fcet.
During this period

the water level declined 2.13 fect in the oheerva-~
tion will 3/6 located 5° feet away

drawdown to indicatce a

. Th: revovery rate coincided with
transnissivity in the ranre of 21,600 to 44,700
cpd/ft. The computed storage coefficient ranged from 1.37 X 10_3 to

3,23 X 10" " using the Theis non-equilibrium and Cooper-Jacobs modified
formulas.,

Ganeshpur site = The Theis single well recovery test conlucted on

flowing artesian tubewell 3/8 at Ganeshpur indicated

an average to
moderately high transmissivity of 45,000 gpd/ft. The tubewell,

screensd in gravel and sandéd from 263 to 279 fect, flowed fof 24
hours at 162 gpn with a pressure decline of about 2.9 feet., After
24 hours th: pressurc head returncd to the original stntic h:ad

of 61.6 feet above land surface.

Phulverria site - The Theis 51nglb well recovery method was used to

deternine the transmissivity of the oqulfur penetrated by tubewell 2/1

near Phulverrla. The well,’ scrvencd in medium to coarse Urmvel and
i sand from 255 to 280 ft, was pumped for 24 hours at 57 gpm w1th a
total drawdown of 3,26 feet. The plotted recovory dato indicated =

moderately high transﬁissiVity of 66,470 gpd/ft.

Ga drly” and Dhabal s1tes - Theis 51nnle well recovery tests were

conﬂuctcd on the f10w1nﬂ tubcwells A/2 at Gadriya ond /5 at Dhabai,

The plotted rccovory dqtc'lndlcatcd “verﬂge transmissivity values of

32,500 and 32,200 gpd /ft, respectlvely. Tubewell 4/2, which had a
static heed of 13.6 fuet abOVe lﬂnd surfaCu, flowed for 24 hours at

'74 gpm with a pressure uecllnu of mbout 2 6 fu@t Tubewell 4/5, ot

. Dabai, scracned in gravel anﬂ san from 295 to 315 feet, flowud for

Fole] 28 hours ot 50 gpm with prossur@ ﬂecllne of about 3,1 feet, The

ixh “ R




" 1  w;th sand bcthun 297 and 307 ﬂnd 277 tO 233 fv

static heal of well 4/5 was 38.6 feet above land gurface.

Bhodn site - On April 4, 1974 an aquifer test was conductel near
Bhada

using two flowing artesian tubewells, Tubewell,

3/3, screened
in gravel and sand

from 282 tn 303, was aollowed te flow for 24 hours
at 54 apm., During this period the pressure declincd about 1,3 feet.

in cbservation well 3/4, screencd in the same zpne 50 fect away. The
hydraulic characteristics,

computed using the Theis non-eguilibriunm
:-‘nﬂ C

ooper Jacobs modificd formulas, indicate moderately high traons-—
nissivity values in'the range of 45,000 to 51,200 gpd/ft.

The storage
coefficient ranged from 7.36 X 10~ 45 2,97 X 107

Dhangarhi Vlater Tower site - A rather wide range in transnissivity

values were encountered inthe three aquifer tests conduct*ﬂ on spea-

rate horizons near the Dhangarhi water tower. Tubewell number 5/1

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

wes punped for 24 hours at 250 gpm with a total drawdown of 12, 2

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

away, declincd /49 feet during the pumping period. The plectted data

indicated modcrately high transmissivity values in the range of

42,800 to 49,000 gpd /£t usinﬁ fhe Theis non-equilibriun and Cooper
Jacobs modified formula s. The storgrg coefflclent rangz? from 8,19 X
1074 to 1,04 X 1070 ‘

Theis single well recovery tests were conducted on the flewigg
artesian tubVWPlls 5/3 and 5/4° located nenr the water tower. The
plotted dntn indicated - relatlvely low transmissivity volue of
6,480'gpd/ft for tﬁc dQQ“urldquifér screened in tubewell 5/3, where
as the- sh 1lower ZOone screened 1n tubewell 5/4 indicate

an average
.trunsm1531v1ty of 38 100

Both tubcwal were screened in sand and

grovel, howcver, contlnuous w1re wmappod screen was use in well 5/4
whereas slottec plpe was placed 1n 5/3

i
oy
i

Boradandi (Army Camp) BltL ) The Thoms\
conducted on tubewell
siv;ty valuu of 3,100

lnglu well rocovery test
5/5 at the Army Camp 1ndloated a low trrnsnis-

Pd /ft: Tube well 5/5 Was soreened in gravel

ut Tubewell )/5,




&

which had in static hond of 23, 2 fect above land gurface, flowed -t
25 ¢pn for 2. hours with » pressurc decline of more than 6,8 fect.

Getn site -~ A muld 1)1@ well aquifer test wos conducted on two flowing
—_'_‘_— .
artesian’ tubewells near Geta. Tubewell 5/6, screcncd in pravel with

cearse sand between 281 and 295 fect, flowed for 24 hours at 227 gpm,

During this period the ressure doclined 5,4 fecet in ohourv »tion tube
Y -

well 5/7 loeated 100 feet away. The recovoery rote ccincided with the

drawdown to indicatc an ave 2ge to noderately high trans-igsivity in

the range of 26 600 to 38,600 m«o/ft and sterage coefficient of 1,33

X 10 -4 to 1.25 X 10 T4 » The hydroulic charccteristics were computed

using both the Theis non-equilibrium and Cooper~-Jacobs modificd
formulas,

futaria and Teghari sites ~ The Theis singlé well recovery test on

thg flowing artesian . tubewell 5/8 near Autarin indicated an averave
transmissivity of 29,900 gpd/ft. Tubewell 5/8, screencd in fine to

medlum gro vel from 382 to 400 feet, flow=ﬂ for 24 hours at 60 gpm with
a pressure ﬂecllnn of about 2. 7 feet

Tubewell 5/9‘néar Teghari screened in pebble and cobble grovel
from 250 to 270 feet was pumped for 24 hours

drﬂwﬂown of 4,63 feet. Tbu plorted data

2t 59 gpn with 2 totel
indicated a hizh transmissi-
v1ty value ' of 1bout 164,000 gpd/ft, This tubewcll was located near

the southern llmlts of thb Bhﬁbar zone nezr the Siwanlik i

"_1ls and the
Wouth of a small kholu de bouchlnb from. the mountains,

Chz Go~n (Pun_rbns) 51te - Thu nultlnlL-Wull 2quifer test conducted

g 300 feet Wﬂs punped for 2 hours‘nt 329 gpm with n total drawlown

”cate transm1051v1ty values in the rnngc of 3&,000 to 40,800
Mf[lhnd storngu c)yffloicnt of 1. 98 K 10 o to A
TVﬂchuracteristlcs wcreﬁ

on tubewells 6/1 and 6/2 at Cha Goon'in the Punerbes Resettlement

Ar.,w indicatel’ averwmn t“ mo@orwtlv hizh transmissivity volues,
Tubcwell 6/2,, scroenﬂd 1n flnu to goarse sond and gravel from 269

- Of- 32 1 feut Durln[ thls purlod the mcasured decline in the water

aWay, was B 1 fﬁGt. Thw rcwovery rat» comndldud with drawdown to indi-

gpd/ft
”ss‘x 1074 . e hydraulic
“mputuﬂ us:ng thu Thalﬂ nbnncqulllbrlum and Coop:z
"modlfied formul%a.y5: i S




An ononoly occurrced at an cstimated distance of 1,225 f:et fron

the observation well after about 120 minutes pumping. The glope of

plotted data Aiminishod or flattencd indicating on incerease in

transmissivity to 125,000 gpd/ft. This could result from the inter-
cuption of a recharge boundary or possibly chohge in po ormeohility

of the nqulfer in one or more dirsctions

Water for irrigatisn could be obtained from aquifesrs in this arca

with judicious spacing of wuells especially if drillel in the dir.ction

of the suspccted anomaly. The plocing of wells in lower lying crecs

could also reduce the 1ifé and the pumping costs. Tubewells 6/1 oand
6/2 were located on teop of o low'ridge.

Amaraiya and Kaspe sites - Single well recoVvery tests conductzd on

tuhewells 6/3 at Amaraiye ahd‘6/4‘dt Knspe indicated o widerange in
transmissivity valﬁes. Tubewell 6/3, screened in gravel and sand fron
130 +o 150 feet, was pumped'for;ZQ hours ot 55 gpn with o Total draw
down' of 7,9 feet., The fdotted aathf inaic'ntcﬂ a moderately high transm-
1531v1ty value of 170, OOO gﬂd/ft us1nU thc Theis recovery nethod,

The Thels recovery test run on tubewell 0/4 at Kaspa, however,
1ndlcated a low: transmlss1v1ty value of 6,400 gpd/ft after the first

10 minutes . of pumplng.‘”hg,test is con51dered unreliable ~nd the

results unrepresentatlve, ﬁé the water level declined more than 162

'feet in less thqn 1n mlnutes before esta bllshlnT a nornal rate of

decllne, The cause: of the ﬂnom ly 1s,unknown.

i RS I
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',Dekhatbhull and. Bandl 51tes Tegts on flowing artesian tubewells 6/5

at Dekhatbhull ana 6/6 wt Bandl aloo 1ndlcated a wide range in trans-

.m1551v1ty vvluos. Tub“Wull 6/5

vscreenel in coarse sand and gravel
';Jfrom 287 to 507 foet hadva gOSlﬁlVO hoaﬂ'of 33 feet above 1lanl surfce

'l~Thﬂ tubewell floweﬂ’for 25}hcurs &t“EOO gpm W1th o deeline in head of




about 2,1 feet, The relationship between the high positive head and
very low yiell is questionable. The well may have buen poorly develo-

ped or the screen improperly located,

Pachui (Cnlcutta) anl Amlia sites - Single well recovery tests were

made on tubewells 7/1 at Pachui (Calcutta) anl tubewell 7/2 neor

Anlia using the Thois recovery method, Tubewell 7/1, screencd in

siltstone gravel from 291 to 311 fect, was pumped for 24 hours at

60 gon with o total drawdown of 4.3 feet., The plotted recovery data
indicated a high transmissivity value of 198,000 gpl/ft. The residual
drawdown durins this test was quite small causing erratic neasuremints
during the pumping cycle, The recovery data plotted more reason-bly,

however, the transmissivity value is believed to be a little to
high,

Tubewell 7/2, near Amlia, was punped for 24 hours at 62 gpn with
a total drawdown of 4.3 feet. The plotted recovery data indicatel an

average transmissivity value of 28,200 gpd/ft.

The shallow water levels, relatively small drawdown effects, and
high tronsmissivity values suggects that limited amounts of woter
for irrigation couldl be developed in the Pachui and Amli- areas using
low lift centrifugcl punmps. The spabing of wells near Anliz, however,

woull have to be carcfully controlled,

Bichhuwa cn? Bichhuwe Jhala sites - On March 16, 1974 a nultiple will

aquifer test using three tubewells was conducted cn the shallow aqui-~

fer near Bichhuwa,., All three tpbewells werce screened in 2o fine to
coarse sand witﬁ gravel from 49 to 59 fect. Tubewell 7/5 was pumped
for 24 hours ot 60 gpn with a total Arawlown of 5.9 feet. During

this period the water level declined 0.42 feet in tubewell 7/3, loca-
tod 75 feet oway, and 0,36 feet in tubewell 7// locate? 100 feet
away. The recovery rates coincided with drawdowns to indicate very
high transmiésivity values ranging from 171,600 to 226, 500gp&/ft.
The storcge coefficient rangoel from 2,28 x 1072 to 8.85 x 107,

The Theis noneequilihrium and Cooper=jacohs modified formulns were

used to computc the hydraulic charncteristics,

g, i



The Theis single well recovery method was usel to doturnine the
transmissivity of the sanl anl gravel nquifer penctratet from 287 to
307 feet by tubewell 7/6 ncar Bichhuw~ Jhala. Tubewell 7/6 wns pumps’
»for 24 hours ot 59 gpm with a total drawdown of 5.6 feet, The plotted

recovery data inlicated a moderately high transmissivity value of
73,400 gpd/ft.

Patia site - The flowing artesian tubewell 7/7 near Patiz inticatzd

an average tronsmissivity value of 31,200 gpd/ft using the Theis
recovery nethod, Tubewell ?/7, screened in fine san? an” gravel fron
197 to 217 feet, flowed at 136 gpm for 24 hours with a pressur: declin:
of cbout 2.5 fect, After shut in the préssure head teturncd to the

original head of 22, 6 feet above lan” surface.

Mahendranngar site - Tubewcll 8/1,-the.Mahendranagar tubewell, was
drilled near the Sarda River flood plain in the Bhobar gzonc. Ths tube
well, screenszd in coarse séhi wifh houlders and cobbl:es from 52 to 102
feet, was pum~ed for 24 hours at 246 gpm with atotal drawlcwn of 25,1
~feet, The plotted datn indicated an average ‘transmissivity of 146,600
gpd/ft using the Theis recovery method.

The agquifer ot this point,isbelievOQ to be semi-artesian os the
plotted recovery data indicateld on incrcasc in transmissivity from
43,300 to 249,800 gpd/ft after 12 minutes of pumping. Tubowells

could . be used for irrigntion‘in this area with mininnl well spacine.




Well Interfurence and Spacing

In arcns of artesian pressure, cs.cially vhere eonfin A whter is
just bhoginning to he utiliz.
to

N, it is bunefieinl fo  the water cconeny
srace tubewolls to maintain optimum yrelds with ninimum interference
effects between wells. Failure to space wells properly rasults in
premature deeline of artesian mressurce ond loss of free flow in th.
tubewells. It is equally iuportant in arcas nf non~flow to space wells
so as to minimize t ¢ O .cline of water levels and concurrent increased
pumping lifts. The hydraulic éharacteristics an? cother hy’rclogicnl
datn obtained from the aguif.r tests inlieate a wide ransu in the
water yielding capreity of the nquifers of the “oti anl i’~hzkeli Tered,
Using data obtained from the aquifer tests it is possibls 1o :stin~te
approximately how long a well will flow or can be punped ot 2 given
rate and olso whot the interference offcets will be with respoict: to

nearby tubewells in the same arca.

Relcotively small effects werc noticed in tubowells tested in the
enstern part of Seti Terni near the Kornali Rivers; in the western part

of Mah-k~li Terai near the Sarda Rivers; and in the Bhobar zone near
9

the nountain fromt where the artesian aquifers hove high transmissiv-
ities. Meoar Joshlpur, wherc tubewell 2/2 1nglchte-.a transnissivity
of 93,000 gpd/ft, a single well punpe? ot 500 gpm would causz o decline

in artesian head, or the potentiometric surface, of 14,7 feet ot =

<.

distance of 10 fect frem the tubowell after 1 000 days of continuous
punping. After punping for 10,000 deys at the same rate, the total

deeline in head would be 16,5 feet (i~ 3), If the discharsc rate

were increased to 1,000 gpn, however, the deeline in head at a distancs

of 10 feet from tho tubewell weuld be 29.5 feot 2fter 1,000 days of

-continuous pumping.

Slnglu produclnn tubcérells are not the rule, however, in any
given arca. Morc commonly tubowells ore clustered in groups of two
'drfmore so that the hea?l in any one tubewell is the sum of its own
‘fdrawﬂown nlus 1nturfurancu effects of other prnduclnw tubewells

v anearby. Graphs (fig.4) have boen ocnstructer waing o metho) (Lang,

‘;1961) that no@ifles thﬁ Theis non-equlllbrlum formul v, This method
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helps resolve problums rel-ted to the prover spacing of two tubewells
of the same construction and yield +hot tap & comnon aquif r, Thusz
two tubewells near Joshipur each punping ot 500 gpm would hnve o cone
bined pressure decline of 21.5 feet if spaced 1,000 fcet ~part or
18,8 feet if located 10,000 fuet from each other when punping conti-
nuouslyyfor 100 days, Likewise, if the discharge of the wells vwere
100 gpm the combineé pressure declinc in cach tubewell would be only
Ae3 feet if spnced 1,000 feet gpart whon ﬁumping continuously for

100 days. As shown above the total decline in head resulting from
prolonged discharge will be the sun total of the nt.rfcercnce

figures of all wells within the area of influence of each well. The
pressure dccline can be minimized hy optimum spacing of wells and the
judicious use of water. In othor areas where the transnissivity
values are between 50,000 and 100,000 gpd/ft such as Bhaj-ni (2/1)
Senri (2/3), Phulverria (4/1), Amaraiya (6/3), Dekhatbhuli (6/5),
Pachui (7/1), and Bichhuwa Jhala (7/6) the declines in pessure head

would be similar to those ncar Joshipur,

Aquifer tests conducted cn the flowing artesian tubewells 4/3
and 4/4 =t Bholaj the shallower tubewells 2/4 anad 2/5-at Senri; and
tubewells 5/1 and 5/2 a2t the Dhangarhi water towe r indiceted moderatel
high transmissivitics of about 50,000 npa/ft The estimated decline ir
head that woull result 10 fect from tubewell 4/3 near Bhada, yielding
a constant 300 gpn woul? be 13.8 1 fest aftor 1,000 days (fig.3.) .
The predicted interference bbthen two indentical .wells in this area
punping at 300 gpm continuously for 100 days would be 23.51 feet if
spaced 1,000 fzet apart. If the discharge of th¢ wells was reduced
to 100 gpm the combined pressure decline would be 7.8 feet., The
predicted decline in head and interference between wells computed
fron the aquifur tests of the shallow ﬁumped tuboﬁglls near Senri
"n4 Dhangarhi‘were similnr to Bh~da and so Wero not plotted on the

graphs of fiuures 3 and Ao

, Aqulfur tosts conductbd in tubewells 6/1 and 6/2, at Chn Goan,
anl in tubewells. 5/5 and 5/6, at Geta, indicatbd transnisgivity
i values in the average %o moderately high ranpe 'of about 38,000 gpd/
Pty The estlnated decline in head that woula result 10 feet from
"tubewgll 6/1, near Chn Goan,_yloldln a Oonstant 300 epr, would be

e .
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would 18,8 feet during the same period., The predicted interference
betwoen two identiecal wells in cach of these two areas yiclding

300 gpm continously for 100 days would be about 30.8 feet at Cha

foan ond 31,8 feet at Geta, if each were spaced 1,000 fecet apart.

The inercase in predicted decline in head ﬁnd well interference
between the tests at Bhada and Cha Goan illustrates that the

distance of spacing betwcen wells should increase as the transmissivity
of the water-bearing formations decreases. Similar conditions conld

be encounterced in aquifers near Gancshpur (3/8), Gadriya (4/2),
Dhangarhi (5/4), Autaria (5/8), Amlia (7/2), and tatia (7/7).

» The aquifir test conducted on'the shallow tubewells 3/6 and 3 /7
at Sasaiyn, inldicated an average to low transnissivity valu. of absut
"22,000 gpd/ft. The estimated deeline in head that woul? result 10
feet from tubewell 3/6 gieldins a constant 100 gpm would be about
10.1 feet after 1,000 dnys, The prcdicted interference between two
identical wells in this area yielding 100 gpm continuously for 100

days would be about 16,4 feet if spaced 1,000 feet apart,

The aquifer test conducted on tubewell 3/3 near Bijayzapur indicated
an exceptionally low transmissivity value of 3,800 gpd/ft. The esti-
mated decline in head that would result 10 feet from a tubewell
nzar Bijayapur yielding a constant 50 gﬁm would be about 25.1 feet
after 1, 000 days. The predicted interfercence between two identieal
wells -yielding 50 gpm continuously for 100 days at o distance of
1,000 feet would be about 41.9 feet. It is evident from these figure
that the yield of wells and the interference effects are high in this
area. These conditions limit the potential of the area for extensive
irrigation. Similar conditions eould be encountered in ocquifers
near Katanipur (3/2) and Basanta (3/1).

The multiple will aquifer test donducted on the shallow water
bearing zonc at Bichhuwa indicated a high transmissivity of about
200,000 gpd/ft5 Although the aquifer is relatively shallow it is
confined and'hns a static water level of about 6 feet below land

surface, A single tubewell pumped at the roate of 500 gpn would cause
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an estinated decline in head of about 6 feet 2t ~ distance of 10 feet
fron the tubswell after 1 y 00N dAnys, The predicted intorfercnce between

two identicnl wells vielding 500 ;pn continuously for 100 days would

be about 10,1 feut if spaced 1,000 feet apart. Surface dbservations
suggest that this shallow aquifer nav be poart of an old riv.r channel

anl thus nay of limited extent ot least in a lateral dircction.

Tubewell 1/1 , at Durgouli, drilled in the Bhabar zone near the
Karmali River flood ploin, indicated a high transmissivity value of
about 233,000 gpd/f+. Using an assuned specific yielad of 0,20, which

is an approxinate average value for unconfined coarsec gravel, future

water level decline and well interfercnce figuves can be prodicted

as previously done with multiple well aquifer tests. A single well,
near Durgauli, discharging at a rate of 500 gpmwould h-ove = water
level decline of about 3.7 feet at a distance of 10 feet from the
well after 1,000 days of continuous pumping., If the discharge rate
were increased to 1,000 gpm the decline in water level woull be 7.4
feet after 1,000 days continuous punping, Two tubewslls, near Durgauli
each pumping at 500 gpm would have a combined decline in hz2zd of 6.0
feet if smacead 1,000 feet apart or 6,2 feet if located 10,000 feet
from cach other when'pumping continuously for 102 days. Kikewise,

if the dischorge of the wells were increased o 1,000 grm the combind
decline in head in each tub@wpll w-uld be 12,0 feet if spaced 1 , 000
feet apart. Predicted declines in water lovel and attendant 1nterfer—
ence between wells are minimal in this area of flood plain or Bh-bar
zone deposite and should present few cr no problems with well spacing,
In other areas where the transmissivity values are more than 100 , 000
gpd/ft such as at tubewell 8/1, ot llah. ndrancgar, ncar the f1-od plain
of the Sarda River, and Teghari (5/9), in the Bhabar zone near the
nountain front the deeline in water levels would be sinilar to thoge

described bear Durgauli,

Uwing to lack of information at this writing all Previously
predicted declines in water levels and pressure heads arc based
upon conditions ot a specific time and have not token into conside-
ration annual recharge to the aquifers. During the high rainfall of

the monsoon, the recharge is undoubtedly of con~iderable nagnitude.

Tuture monitoring of water levels and water use shoud provide
‘u,'lnformatlon on the amount of rechqrge thﬁt ey Ocour to the aquifers
Bystems of the Seti and Mahnokali Terai,
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Chemical.Nualityoff Water

The chemical quality of water from tﬁe artesian ond seni-artesian
aquifers of the Seti and Mahnknli Torai is gencrally good and is
suitable, with a few exceptions, for d-mestic supply, livestock, and
irrigntion. Analyses of wnter from 35 tubewells (table 5) show that
all the water is potablc an” +hat most »f the ion eoncentrations are
below the maxinmum limits suggested by the U.S., Public Health Service
(1961) for drinking water. The water from the aquifers in Seti and
Mohokali Terci is modsrately hzrd, gencerally reonging fron 100 to 350

parts ver nillion (PPm) total hardnzss os CaCOB.

The water from the aquifers of the Seti ond Mahoksli Terzi is
suitable in cemical quality for irri ation on many types -f soild.
Most of the water analyses, when plotted on the classification
diogram (fig.5) described in Lumbini report, indicate a low to very
low sodium hazard and a mediun salinity hazard. The effects of the
salinity hazard may be overcome by lesaching of cultivated soils by
excess irrization or haturally with rdinfall. The artesizn water is
predoninantly o bicarbonnte type’with varying proportions of zglcium
megnesium and sodium ions The bicarbonﬁte ion-cohcentration is fof
the most part relativély high, ranging generally from Séﬁri (2/4)
and Mahéﬁdranagar'(8/1) exceed the suxgeéted ﬁresidual scdiun carbonate"
(Hco3

practices often moke it possible to use morgin-l watcrs for irrigation

hazdrd) limits of 2,5 pe/liter.'However, good managenent

 Areas of Ground Water Potential for Utilization
The‘rbllowing discﬁssibns‘amplify the infdrmation presented

/

in figure 6.

e
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Zone 1. The Bhabar zone, located principally along the flood plains
of the major antecedent streams where they emerge from the mountains
and to a lesser extent along the consequent streams where they leave
the Siwalik Hills, forms g ptedmont belt of extremely coarse deposits
of boulder and cobhle gravel, The coarsc deposits contain watcr table
or subartesian aquifers that have high transmiseivities ranging from
100,000 to 300,00n gpd/ft, These high tronsmissivities indicate that
large yields can be obiained from properly consgtructed tubewslls with
relatively small drawdown, Spacing of wells drilled in thege arcas are
not as critical, as in the Bheri Tarai, because interference effects
between tubewells will be minimal. Zone I conditions exist near the
Karnali River in the castern part of the area, necar the Sarda River

in the Western sector, and to a limited extent along the mountain front.

Zone 2, Aquifers with relatively high transmissivity valucs in the
range of 50,000 to 100,000 gpd/ft are included in zone 2, This zone
extends from the Bhabar zones near the Kornali ond Sarda Rivers and
nountain front toward the center of the report area, Well spacing
near the outer limits of zone 2 would be maters of increasing
importance, however, towards the lower limits. The artesian agquifers

of zone 2 probﬂbly extend Benecath the Bhabar zone.

-Zone 3. Areas with transmissivity values of 25,000 to 50,000 gpd/ft
are included in zone 3. Wells in this zone can be ussd for irrigati-
on, although interference between wells will be more pronounced than
zones 1 and 2, Production wells shoild, therefore, be spaced further
apait to minimize cumulative drawdown effects and attendant increase
‘of pumping lifts.

Zone 4, hquifers with transmissivity values of less than 25,000 gpd/
_ ft‘Coqstitute zone 4. Production wells in this zone would have

; felatively,lowzspeoific cnpacities, but could be used for small

seale or supplemental. irrigation. The yields of wells, morcover,

 j{ with aqulfer transm1651v1tles of 15,000 to 25, OOO gpd/ft could be

:;gfincreased by screening multlplp aquifers. Wells with tronsmissivity

iHiﬂ?values of less than 10,000 gpd/ft should be llmlted gendrally to

‘Qdom stic and public supply and in specialized 1ndustr1a1 use where
the_hlgh unlt cost for pumpin could hg egonomicgl;y Justlflud,
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Gonaral Conalugions and ¢ ceommendations
Conalusiony

—— ——— et em——— A e w

Tho - Iy s ;
1. The nomas winsc tubewells can be succcssfulIT fevelared a7

irrization ~zy not uniformly distributed in “he Setl nd

Y el 2 Xl ' L I T S P - !
Mohrkeli wew~i, Genornlly $he Bh bnr zone ar’ thy flood plnin
areas of the Knrnali and Savda Rivers are best suitud tc 2z2e

scale ground water exnleoitation, ¢

A el L . : \ ; . gt - -
2. Althouch the Bh bar zone hoe the besi potenticl for zrovnl wate?

develonront. the wnter levels arve goanerally below lan’ suzicss

and punning will he required to iifﬁ wat r fr irxiscii n.

3. There is an sxtensive zome of flow wrll ortecien waser in the
central part of the report aren exter ling from east of i
(3/5) to west of Tatin (7/9) ani cov-ring an aren of ohout 80
kns lonz ~nd 15- -18 kms wide, The positive artesian pressur:
encourterci in test holes recently (*974) drilled ranjes frow

near 1~nd surfrce o more then €0 Ffzet above land surfoce

with o vositive hsad of shout 30 fuet as o glneral ovornes

The low=r yieldis of woils ~nd mowe p onoundec well interf-renc~

- L =
11 GhLT

5 arcen weuld be nt least partially offasst initinlliv by the

2 . R A
sbacnece of Hvmning convt.

=N

Aquifems, oinar than Shes: of the Phrber zer ~nd 0
oecur in wcesivaly thin layere of sind ond gravel intersiroii
'with elay lnyaizs of voeriable thicknaos which dip gonernlly ts T

south suroughout the rﬂnorb 0C8.

e R

57 _Tne arces of poomast notential for grcund water develcpn .t is
ioeatss in th: scutheast pars of the »eport aren alon? “raverso

3 fror Baganta (3/1) through Bijayapur (3/3)

i 6n.ﬂ‘ThO chﬁmic 1 qvolltv of wrater for bLoih £ Towint ond i-n-rlowing

N ,quu1¢urs in the report aren is gen rolly gooda nd suitahl., with
”jfew @xceptlong, for domcstic supply, 11vcstock indnstry, an?
7 ] irrigation, ‘The bicarhonnte ion connwntrﬁtlon ig for the nos

;;fpﬂrt wgl'tlvo;v high 28 in oth\r scotions of thu Torai,




Recomnendations

e

1, The observation well pregran estoblished by the Groun? Water Project
in the Seti and Mahnkeli Tarni should be continued. Dato ohtained
from this monitoring program will becone increasingly importont as
the ground water resource i developed ond utilized. "horeos aquifer
t?St data previde a basis for plannin a production well Progran, g

long term observations of withdrawals, water 1:vels and picssure

hend are essential for proper manogencnt of thi grouni w~ter
resource. This is particularly true rol tive to ~chicving the

optimum ntilization of the resource nnd badloncing natural ond

artificinl dischorge with vecharge o the cquifur systems.

2., Generally, most tubewells drilled for 1vrivation use shorld be
located in zones 1,2, and 3 of the Seti and Mahokali Terai
(fig .6) Spacing of tubewells should be plonned to minimize

interference between wells,

3, All tubewells constructed in the flow=well artesian area shoul?l
be prc“erlyvcementeﬂ, and the yield and flow regulated by control
vzlves. Yields from flowing wells srould be 1imited to the amount
of waoter actually required for the crop. Aftgr the irrigation
reﬁuirbmant is satisfied, volves on the wells should be closed
and renain closed antil the nex® irrigation requiren nt. Conserv-
tion of pressurc head and the ground water resource by preventing
needless waste of water will ential governmunt gupervision and

venforcement.

4, Generally, new production wells sho:ld be preceedecd by & pilot
uglim hole" to verify geohydrologlc conditions at o new site,
This scme slim hole can subsequently bo reamed 0 the planned

diameter of the production well.

4 5¢7 A number of wells resulting from the Groundeater Projuct invest-
' igations in thu Seti and Mﬂh"kull Tarnl hﬂve yields sufficient
for irrigation. These have heen turned over for use to the HIG

vDepartment of Irrlﬁ%tlon ond HydPOlOEYs TO‘GStthlSh practical

LA




guidelines of the economies of irrigstion from tubew.lls in the
Seti and Mahoknli Terani, it is suggested thatb guvoral snall pilot
jrrigation progects b. established at severnl typical situs.
6. Yields from tuvbewells drilled in the less productive aquif.rs
of zon: 4 s well as in botber aquifers of zoncs 2 anl 3 cn
be increcased by scrconing several aquifers. Caution nceds to be
exercised, howsver, in scrcenine suveral artesian rquifers in the
senc woll vherce conmsiderable hend differential exists botwoen
aquifers. In such cases, the yicld may decreasc nt least until
the head “ifferentinls equalize and noy be less than initial

vield gven after cqualization.
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Explancticn to fcecompany Tablus 3, 4 and 5

4. Wumber are . .:gaed to o gerics of north-south trending traverses
beginning near Lo Xarnali River at the castern poundary of the area
and progressing ¢ iiward at 16 ku, intervals. Teo .t holes arc numbured
in sequencc in vacl traverse from the Indian border northward. Bxample:

Traverse 3, beranol: 2 is numbered 3/2.

{—1

o)

2, Name cof villoge near which corresponding test holc is located.

Pt AUDIO <mate clevations, in fuet above mean sed level, hve been

e
tronsferred fron the Benchmark at Gauri Phonta Railway Station using

transit or theodolite. Figures are 1o the nearest foot.
4. Depth of test hole, in fuet belwe land surfnce.
5. Day, montl, and year testhole was comple ted,

6., API line pipe (mi?d steel tubing z) was used to case mos st of the

ct
Q
d

tubewells ond extinds from tubewcll head near 1~nd surface to the

of scruen,

ey The ‘gerecn set in most horshelus is merforated nipe.
b, Depth, in feet ‘helow 2and ourfacc, to top and bottom of
perforatcd pive or well screen.
6. Type of mniorial soree 2d, (s) sand, (g) gravel; (f,m.c)

fine, moedium, coarsc.

8. Pressure hend ot time yell was drilled, in feet above (+) or

"'_bplow ( ) land surface datum,

1g9. Yieli in U.S. gallons per minute (gpn) by natural flow (£), by
11ft ( 2), or pump (p) measurcd after initial development,




; ; . o. in feed,
40, Drawdown, d:cline in hend or potentiometric gurface,

resulting from pumving er naturcl flow,

Ny . ) . g i.:1d per foot
11, Specific c-preity, ratio of gollons Ler ninute of ¥ P

. . . i Of a well“
of decline in head resulting from pumpin/i OT natural £loW ¢

12. Other Informntion

A: Abandoned hole, casinm pulled -nd h-lc plugged.
T: TFlow or pumpins test carried out at tubecwell.
) P: TFoxboro pressurce recorder instnlled
S: Stovens watur stage recorder instelled
G: Geologic log in table 6
E: Eluetric log in files
Cs

Chemical analysis in table 5

13, Remarks,
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Teble 6 well logn

‘ust hol: No. 1/1 Drillings Atoarted 7/5/ 14
| Locationt Durs~uvli Complcted 11/5/74
prilled bys Hylrelogy Departnent Los: Bys N.Bo Guamild

;Altitmdo »f Land Surfacd:s 545 feet
| gtatic Water 1evel (Head): =11 £3. 18D

i o, 45

— s

=‘ __-’-—7

Litholosic Description «Thickness 3 Daph
3 (feet) s (iuqﬁ)
Sub-so0il ' 4 4
Boulders . 16 e

gena W/Petbl s & cobbles

§and, coarse
3%

Teb-les & cobhhles

- - A0
gand, mediun i A0
Pevhles & cobbles W/sand 20 60

21 81

Sand W/pebbles & cobbles
| Boulders

g1l Completicn Data:

I—

Casing: 4 in ©0 84 ft
50 tc 80 £t/.0 in

on {FPunped)

(3
Dravdcuns 3.7 ft,.

i
i
f
i
{
§
i
§




Table 6 Well Loso

fest Holo No.: 2/1 Drilline Storted 26/4/T4

Compluted 29/4/14
Log fy: N.B. Gurung

Lacation: Bhnjani

prilled Byt lydrology Departmont
Altitude - T Tond Surfoece: 494 feet
static Uater Level (Head): - 11.7 feet ISD

— ——

SSHEm— [ e———fm— m———
- e . G—— e o — —— A S_— o s —

————

Litholopice Description : . Thickness : Dcpth
‘ : (feet) . (feot):
Soil : 6 6
Clay, sandy '/siltstone 19 25
Clay, yellow %/Siltstone ‘ 14 3G
Sand, nedium 12 51
§and, conrse W/gravel 9 €0
Gravel, coarse 14 T4
Clay block 16 - 90
Sand 36 126
Gravel, coarse 2 128
Sand, fine : 11 139
Clay, grey | 4 113
San?, fine w/siltstone | 23 166
Clay, yellow / 36 202
Clny, yellow, sandy 15 217
Sand znd gravel w/siltstone ‘ 15 232
Clay, black 3 235
Sand, finc w/siltstonc gravel 11 246
Gravel, ccarse _ T 253
Clay, yellow : : 68 321
Cloy, yellow, sandy 30 351
Clay, yellow 15 366
Clay, yellow, sandy 135 501
Clry, yellow 30 531
Cl~y, yellow, sandy : 15 54
Clay, yellow ' €0 60€

Uell Conpletion Datas

Casings & in to 96 Tt/4 in. to 263 ft,
Sepcencd Tone: 239 to 258 £4/4 in.
YTield: 56 gpn (Pump)

Drowdovr:: 4,1 feect.
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Table 6 well logs

mast Holoe To. 0/n

L ) ' Dpilline Started 10/5/14
soaticn  Joshivur

Loc 0 A Conpleted 14/5/74

prilled Fys rirelory Depattnent " Log by: B.D. Knarel & %.Ce

r1titnde of Lons Surfreces 521 feet
agatic ater level (Hoad) ¢ 13 feet ISD

e —— ;

o —— R = _

1ithslopic Deseription . Thicknsss : Depth *
S D e __“__--M____f (feet) (feet) @
surface soil, yellowish-grey 2 2
Clay, yellow, sticky 11 1%
Clay; yellow, sandy 15 28"
gand, fine T 5
cravel w/cuttings of cob les and pebbles 30 65
clay, black, sticky 10 5
Clay, with gravel 5 80
Clay, black 15 95
Cley, hinck, sticky 38 133 .
Gravel w/cuttinqs »f cobbles an’ pebbles 17 150
Clay, yellowish—grey . 2 152
Graovel w/cuttings nf cobhles & webhles 13 165
8 ' 173

Clay

Well Conplo-tion Datas

A in to 160 ft.
sepeenad Zome 137 0 156 £t/4 in
Yield: 59 gpm ( pump)

Drawdown: 4e4 feet.
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Table 6 Well Logs

Test Holo Mo, 2/3 bpilling Started 1/5/T4
L093t10“5 wenrl o Comple ted 12/5/74
Prille bys N,B. Tubewells Lor by: D.Ce Parajull &
Altitude of Land Surfaces 529 feut B.D. Kharol.

gtatic Watew level (Nead): =6.5 fect LBD

e s il e — ittt e st g — .
. Thickness ¢ Dopth

_ijpgt} _"igpet -

Tithologic Description

—— — e e —
i —— i il S — e e

—

Sub-soil, yellow o 2
Silts )’Oll ‘N W/fin\'j kankar 10 12
cloy, yellowish-grey, loose w/fine kankor 18 30
Clay, £TCY W/finx: kKenker 10 40
Gravel, fine w/sand & cuttinws of cobbles,pebblzs 10 50
Gravel, medtiun w/cuttings of cobbles, pebbles 10 60
ravely €oarse W/Sand & cuttines of cobbles,
pehbles 28 88
Clay, yullou with some sedium erained rravel M 99
Clay, TeY, lastic with neliun size eravel 9 108
0lav, yellovieh—grad, plastic w/fine gravel 20 128
(1ay,CGroyish-ysllow w/finz grovel 12 140
Gravol, COTISE w/cuttinzs of cobbles & pebbles 15 155
Gravel, me’ium to fine w/sand & cuttings of
cobbles & nabbles 13 168
silt, yellowish 2 179
Clay, greyish—ycllow, loose 19 189
silt, dark CTEY 13 202
Gravel,nediun to coorse w/cuttings of cobbles
& pebhles T3 275
Clay, yellow, loosc 25 300 -
Clay, yellowish-grey, loose 10 310
Clay, yellow, loose 10 égo
Clay, greyish-yellow 20 240
gi1t yollow ‘ 10 550
5ilt, orsy 16 36i
Silt, yellowish—grey 22 288
3ilt, FTE¥ | ‘ <10 208
Silt, greyish—y;llow 12 210
2i1t, yellow (N 221
5i1t, dark orey w/quartizite picces 8 429
Gravel, mediom B9 fine w/cuttings ~f cobbles 6 435
Clcy, yellow, locse 4 439
Gravel, meliuvm T finc w/cuttines of cobbles &

28 A6T

Pebhles




Table 6 Vell Lors

pest Hole No. ¢ 2/% (cont.)

s ———
vy et - 4

i Thickness * Depth
(feet) * (tr6et)

nitholomic Description

. =t - S
Grovel, fine w/s~nl & cuttings of cobbles,

pebhles,. ' 9 476
0lay, y-llow, lcosc w/fine gravel ik 290
Clay, TEY w/retivn size pravel 10 500
npavel, fine to melium w/cuttings of cobbles

% TBL 1=, 12 512

Well Compiction Datao:

Casine ¢ 2 in to 40 £t / 4 in to 246 f£t.
Serevned nom. 3 220 o 240 ft/4 in

Yicll 57 gpa (Pump)

DPrawiown @ 5¢5 feat.




MPabl. 6 woll Lous

pout lole Yoi W4 ppiling, Swartud 17/5/74
Boe-tion: Samsd Complutd 16/5/T4
Drilled by W, tub-w.lls Tof, byt D. C. Por . gull &

B.D. ghresthi
Atitedy -2 Tl Suriacet 529 fu:t

geatic Water Lovel ({.ad) - 10 ISD

—— - I R
oo ——— .p-r‘.-;.—...---._,...a—— - —

YVithologac Deseription s Thiclacss 3 Depth .
(fuut) (va‘t)

RS e

Syb-soil, ycllow - 3 ?

5ilt, yellow w/ kankaT 17 20
Cl:y,gruyish-yvllow W/ kankar 10 30
Clay, &0 w/kaner . 13 43
5ilt, ereyish 15 58
Gravel, mo-dws w/ cuttings of cobplus & Pebbles 27 85

Wicle- Gerplobion Data:

-—Q-—"’__-——-—"—ah—-r—_——-»
Cas.ngs 6 in to T4 f%.
Sereuiied Zor: ¢ 59 %O 69 £4/6 in '
Yicld: - 57 g

Drawdovm: 1,15 £t.




m ol i03
Test Hole Lo 2/5 Prilling Started 18,5.T4

Location: Senri Completed 19.5.74

Drilled bY: N.B. Tubewells Log by: D.C. Parajull

: . & B.D. Shrestha
Altitude of Land Surface : 529 ft.

static Yater level (Head) - 10. O feet LSD.

PR -

Tithologic Description . Thickness : Depth
(feet) (feet)

Sub-soil yelloy 3 3
s5ilt, yellow ¥ kankar T 10
Cizy, £72F w/¥ankar 20 30
Clay, ZTEY, sticky 19 S
clay, ZTeVs sticky w/kankar 9 58
cravel, mediva w/cuttinzs of cobbles Pebbles 27 . 85

Vell Completion Data:s

Casing: g in to T4 ft.
serecnnd Zonc 59 1o 69 £t/ in .



Table 6 Well Logs

Test Hole o3 2/6 Deilling Started 19571

Location: Somrl Completed 21.5.T4

.B. Tuboewells Log by: D.C. Parajuli &
B.D. ghrestha.

prilled by: N

Altitude of Land Surface: 529 feet.
gtatic Water level (Eead): 7.9 feet LSD

e s — _—»_‘__._-—————‘__-—-*— e ———

. Thickness 3 Depth

— o —

Lithologic Description s
S (fEet) (feet)
Sub-soil, ycllow : 3 3
gilt, yellow 7 10
Clay, 8TeY w/sand and kankar 10 20
Clay, Srey W /kankar 21 A1
¢lay, ye11owish~gréy W /Kanckar 11 52
Clay, greyish—yéllow w/kankar 5 57
Gravel, medium w/cuttings of cobbles % Bebbles 31 88
Clay, yellow, sticky 22 110
Clay, gTreys sticky 13 © 123
Clay, 8rey w/kenkar 4 127
Clay, gra&ish—yellow, sticky 2 129
Gravel, fine sub-rounded w/sand 26 155
é5 180

Clay, 8TCYs sticky

Well Completion Datas

4 in to 146 ft.

Casings:

gereened Zon:zt 132 to 142 ft/4 in
Yield: . 57 gpm (pump)
Drawvdovm: 7,65 feet.




Table 6 well Logs
Test Hole No. 3/1

pocation: Dasanta

Drilling Started 23.5.7%
Comple ted 29.5.74
Log. By: D, C. Parajuli
& B,D, Shrestha

prilled by: N.B, Tubewells

iltitude of Land Surface: 522 fect,
static Water Level (Head) :  -17.1 ft. LSD

Lithologic Description Thickness Depth
(feet) (feet)

Sub-soil, light yellow 5 2
clny, dark yellow, loose w/kankar 12 14
Cizy, dark yellow w/kankar 7 21
Sand, fine 10 31
Clay, dark grey w/konkar 9 40
Clay, yellowish-grey w/kankar 10 50
Clay,brownibkh-yellow, sticky w/kankar . 10 60
Clayv, light grey w/kankar 26 86
Clay, yellowish-grey w/kankar 19 105
Clay, dark-grey w/kankor 8 113
Sand, finc w/fine sub-founder pebbles 12 125
Clay, yellowish-grey loose w/kankar 10 135
Clay, greyish-yellow, locse w/kankar 13 148
Silt, light yellow w/kankar 12 160
Soand, fine to medium 35 195
Clay, greyish~yellow, loose <) 204
Clay, light grey w/kankar T 211
Clay, yellow w/kankar 21 232
Clay, grey, sticky 8 249
Clay, grey, sticky and plastic 13 253
Clay, greysih-yellow, plastic 9 262
Sitt, grey 4 266
Clay, greyish-yellow, sticky 9 275
Clay, grey w/kankar 22 297
Clay, grey, sticky w/kankar & medium subrounded 14 311
SST,
Clay, yellowish-grey, sticky and plastic 10 321
Clzy, grey, sticky 12 333
Clay, grey w/kankar 21 254
Clay, grey, sticky | 14 368
Clay, grey w/kanker and subrounded to subangular
SST particles 10 378
Clay, grey w/kankar and SST particles 23 401
Sand, coarse w/k~nkar and rounded SS8T gravel 21 422
Clay, grey w/kankar 10 432

Clay, grey w/sand 11 442




clay, grey w/kankar

3ilt, ycllow w/kankar

Clay, yellowish-grey w/sand

clay, creyish-yellow w/kankor & medium
subrounded to subangular gravel,

5ilt, grey v/kankar

Clay, &rey

silt, yellow w/kankar

Clay, yellow w/kankar

5ilt, yellow w/kenker and somec gravel

Silt, ycllow w/medium subrounded SST Gravel
5ilt, yellowish-grey w/medium subrounded SST
grovel

Clay, yellow w/finc SST gravel

Clay, y2llow w/fine subrounded SST gravel

5ilt, yellowish-grey w/rounded to sub-rounded

ssT Gravel

Clay, lirht rmrey w/kankor & gubrounded SST graval 20

Silt, li~ht brownish-yellow w/konkar
silt, greyish-yellow w/konkar

Clzy, ETey, sticky

Clry, greyish-yzllow loose

Cl=y, rreyish-yzllow, loose w/kenknr
Cl~y, yellow

5ilt yellow

gilt, yellowish-grey

silt, yellowish=-gray w/konkor & some S5T gravel

silt, greyish-ysllow w/kenkar and SSE gravel
Ci~y, yzllowish-grey w/finz sand

Cl-y, sreyish-yellov w/SST gravel and konkar
Clay, grey w/SST gravel cond konkar

3ilt, yellow

3ilt, yecllow w/kenkor ~nd
silt, greyish-yellow
Sil%, yellowish-grey w/chbrounded SST gravel
Silt, greyish-yellow

Clay, grey w/limonite nodules

Clzy, grey, loose

5ilt, yell w w/k-nk-.r

Clnyv, yollow W /subrounded 55T gravel

Siit, yellow
Clay, greyish-yo
and k-~nkor

Cl~y, grey w/finc subrounded BST and kankar
Silt, yellowish-grey

Clny, yellowish-grey w/subrounded 35T

5ilt, grey w/58T grovel and kank~r

Clay, yellowish-gTey, loose

Clay, yellow w/kankor

Clny, ycllow w/kenkor and 8ome sSSP gravel
Clay, grey, eticky

Cl~y, grey, loose

cam
|)E.Jl

llow w/small subrounded S5T

26
15
12

10
6

9

21
21
13

30

10
10
10

5

10
20
10
10
10
12
18
10
30
10
22
10
18
10
10
20
10
20
15
25
22
18
10

17
18
10
12
13
1

20
11

9
20

468
483
495

505
511
520
541
562
575
605

615
625
635

640
660
670
690
700
710
720
132
750
760
790
800
822
832
850
860
870
899
900
920
935
960
982
1000
1019

1027
1045
1055
1067
1080
1087
1107
1118
1127
1147



i Table 6 Well Logs
pest hole No. 3/1 9Gons.)

clay, §TCY» sandy 10 1157
clay, greys loose 19 1169
gilt, gTCY 10 1179
0loy, £rey, loosc 8 1187
clay, yellow, StiCky 8 1199
clay, 8reY, sticky 25 1220
Clays greyish-yellow, sticky 19 1239
Clay, sreyish-yellow w/subrounded S3T 10 1249
Clay, grey, sticky, plastic 20 1269
Clay, greyish=yellow, sticky 10 1279
silt, greyish-yellow 11 1290
Clry, £TeY, sticky . 10 1300
Clay, 8TeY 21 1321
gilt, grey 6 1327
Clay, greyish-ycllow, loose 10 1337
Clay, STEY, sticky 10 1347
5ilt, grey w/kankar 12 1359
Silt, grey 2 21 1400
Silt, yellowish-grey 30 1430
Clny, 8rey, loose 21 1451
Silt, greyish-yellow _ 19 1470
Clay, grey, sbticky 10 1480
Silt, grey 20 1500
Well Completion Datas

Casing: 6 im to 106 £t/4 in to 182 ft.

Seresned Zone 155 to 175 f£t/4 in

Yield: 57 spm

Drowdown: 11.8 feet.
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Table 6 Well Logs

st Hole No. 3/2
Tost 30;: gétn3( Drilling Started 6.4.74
Locat10 PATE DAT Comple ted 8.4.74
prilled by: Hydrology Department Lt g Gurunpr r
Altitude of Lonl Surfrcey; 531 feet’ & Dy Bele 7
gtatic WUater level (Hends s - 4.2 feet LSD

Lithologic Description . Thickness Depth

. (feet) (feet)

’—‘—__——_k ) — — .
Top soil 5 5
Cclay, 8TCY; sticky "13 18
Clay, vellow, loose ‘ 6 24
Clay, yell w, sticky 8 22
5and, fine , 4 26
Clay, bl-ck w/siltstone 41 77
(lay, yellow w/siltstone 7 8.
Gravel, siltstone 15 99
Glny, black w/siltstone 12 111
Sand, coarse w/siltstone gravel 15 126
Sand, coarse w/siltstone & gellow clay ' 15 141
Clay, grey w/siltstone gravel ; 15 156
Clay, loose, w/siltstone ' 15 171
Clays 8reys sticky 60 231
Siltstone w/cley 30 261
Clay, black, sticky - 30 291
Clay, yellow, sticky w/siltstone 36 327
Clay, sandy, loose 20 34
Sand, fine 5 352
0lay, w/siltstone 9 361
Clay, loose w/siltstone 5 366
Clay, yellow, loose ST 413
Clay w/siltstone 28 Al
Sand : 15 4156
Clay, yellow, loose 15 AT71
Clay, yellow w/siltstone . 15 486
Clry, yellow 124 610
Clny, yellow w/eiltstone 9 619
Clay sandy 3 622
Clay, yellow w/siltstone ; 29 651
Well Completion Datasd ’
Casing @ 6 in to 97 £t/4 in to 155 ft.
Scrcened Zone : 130 to 150 £t/ 4 in
¥ield: 55 gpm )pump)

Drawdown: 1.1 feet.




Table 6 Wells Logs

- Bl
nest Hol. No. 3/3 Drilling Started 15.4.74
Location @ 3ijayapur Completed 17.4.74
drilled by: Hydrology Departmnt Log by: B.D. Kharel &
Altitule of Land Surface: 552 pet. Kesab K.C.
static Yater level (Head) =6.0 feet LSD
Lithologic Description Thickness ~ Depth
(feet) (feet)
Surface soil; yellowish-grey 2 2
Clay, grey, sticky 18 20
Sand, fine w/clay 20 40
Clay, grey, sticky w/siltstone 28 68
Gravel, mostly siltstone w/sand 12 80
Clay, grey w/alternnte laycrs of siltstone
& gravel 70 150
Gravel w/finc to coarse sand . 12 162
Clay, erey, sticky 6 168
Sand, w/some gravel . 9 ' 177
Clzay, yellowish-grey, sandy . 8 185
Sand w/gravel & clay 40 225
Clay, grey, sticky 45 270
Gravel w/fine to coarse sand 17 287
Clay & gravel, altzrnate laycers . 18 305
Gravel w/fine to coarse sand 17 322
Clay w/some gravel ; 15 337
Gravsl w/fin: to medium sand 25 362
Clay, grey, loose 2 364
Gravel, sub-angular to sub-rounded 11 375
Clay, grey, sticky 3 378
Well Conpletion datas
Casing : ¢ in to 98 ft/4 in to 324
Sercencd Zonct 275 to 285 & 307 to 317 £t/4 in

Yield: - 57 gpm (pump)
Drawdown: 25.2 feet.




Table 6 Well Logs
Test Hole No. 3/

Loc~tion: Bijayapur (Observation)

4
b

Drilling Started 18.4.7

Conmpleted 21.4474
prilled by: Hydrology Department Log by: B.D. Kharel &
gtitude of Lanl Surface: 522 feet Kesab K.C.
static Water level (Herna) . - 6,0 fect LSD

Lithologic Description Thickness Depth

(fect) (feet)

surface soil, yellowish-grey 3 3
Glay, grey, sticky 17 20
Sand, fine to medium 20 40
Clay, erey, sticky w/some siltstone 25 65
cravel, mostly siltstone w/sand 15 - 80
Cloy, Grey W/alterncta loyers of siltstone
grovel . 10 150
Crevel w/fine to conrse sand 10 160
3and and gravel w/thin layers of clay 17" 177
Clay, sandy, lo - se . 8 185
Sand w/gravel & cl-y A0 225
Clay, grey, sticky ‘ 45 270
Grovel w/fine to coarse sand 17 287
Clay & gravel, clternate layers 18 305
Gravel, subangulcr w/fine sand 17 322
Clay, grey, sticky i 15 3217

Vell Cempletion Data:

Casing 4 in to 323 ft.
Screened Zéne: 275 to 285 £t & 307 to 317 £t/ 4 in.




Table 6 Well Logs

cost Hole Moo 3/5
£ ) >
pocation: 21s8alyn
1 N,B, Tubeweclls

jtude of Land Surface: 547 feet

-

weatic Water level (Heaa )

-

eetT,
+4"rn2 fect LSD

e e

Drillin Started 14.4.74
Completed 1944, 74
Log by. D.C. Parajuli &

B.D. Shrestha.

Lithologic Description Thickn:ss Depth
v (feet) (feet)
Sub—scil, :\"&3110‘\\” 5 3
Clay, dark grey, plastic 7 10
Clay, light grey 11 09
Clay, dark grey w/kankar 10 31
Clay, light grey w/kanker 18 49
Gravel, fine, sub-rounded-SST, qtz, konkar w/sand21 mn
Clay dork grey 19 80
Clay, gark grey w/kankar 30 110
0lay, grevish-yellow w/konkar & fine sub-
rounled gravel 10 120
Clay, grey, sticky w/kankar 18 138
Clay, yellow, locse w/kankar 21 159
Clay, grey, sticky 30 189
C1~y, greyish-yellow, loose 6 195
Clay, greyish-yellow 10 205
Clay, greyish-yellow, sticky 15 220
" Cloy. grey, sticky 10 230
Clay, gellowish-grey, loose 10 240
Clay, browish-yellow w/kenkar 13 25%
Clay, yellow, loose w/kankar 2Q 273
Clay, greyish-yellow, locse w/fine kankar 12 285
Clay, yellowish-grey, loose w/fine kankor 22 317
Clay, grey, lcose w/fine konkar 10 327
Clay, srz=y, w/fine konkar 10 337
Clay, gellowish=-grey w/finc kankar 13 350
Clav, yellow, loocse : 20 37C
3i1t, ya&llow w/fine konkar 11 381
Siit, vellowish-grey w/fine konkar 10 391
Silt, yellow w/fine kankar 21 412
Clay, yellow, sticky 14 - 426
Clay, grey, loose w/kankar 8 434
Clay, dark grey, sticky 18 ~ 452 ’
Silt, yellow w/finc kanker an? fine sub-rounded
sanil 25 477
Clay, grey, sticky 9 486
Sand, pedium to coarse w/fine sub-rounded
SST zravel 12 498
Sand, w/fine sub-rounded SST gravel and
sticky gr.y cl-y 6 504°



Table 6 Well Logs
p st Hole No. 3/5 (cont,)

gand, nodiun tg coarse w/fine sub=rounded SST
clay, grey, sticky

cley; yellow, sticky

0l-y, greyish-yellow, sticky

Clay, greyish-yellow, loose

gjlt, greyish

ganl, medium to coarse w/fine sub-rounded SST gravel
gilt, yellowish

1oy, greyish-yellow, loose

5ilt, greyish-yellow

qilt, greyish-yellow w/kankar & fine sub-rounded
5T gravel

¢lay, greyish-yellow, loose w/kank-r

Clry, yellow, loose w/sand & fine sub-rounded
SST gravel '

nlay yellow

Clay, greyish-yellow, loose

Clay, srey, sticky

Glay, grey, lcose

Clay, grey, sticky

Clay, yellowish=-grey, loosc

Clay, dork grey w/kanknr and fine sub-rounded
SST gravel

Clay, yellow, sticky w/kankar

Clay, greyish-yellow, loose

gravel

- Clay, grey, loosc

Silt, greyish-yellow

Clay, yellow, loosc

Ciav, a~rk grey, loose w/konkar
lav, yellow, loose w/fine k-nkor
Clay, yellowish-grey, loose

- Clay, yellow, loose

Clay, yellow, loose w/fine sub-rounded S3T gravel
Clay, grey w/finc sub-rounded SST grovel
Clay, greyish-yellow

Clay, yellow, loose

Clay, grey, loose .
Clay, yellowish-grey, loose

Clay, yellowish-grey, loose w/sand
Clay, grey, loose

C]."ly s Erey

Clny, preyish~yellow , loose

Clay, yellowish-grey, loose

Ciny, greyish-ycllow

Clay, yollow, loose

Clay, greyish-ycllow, loose
¥:11 Ccmpletion Datat '
Caging 6 in to 106 £t/4 in to 595 f%

Ficlds 63 gpm (flowing)

13

8
25
10
10
14
20
20
24
22

20
10

13
16
20
11
9

26
22

13
10

23

6
11
11
9

172
29
10
1ie
20

R4

20
10
20
12
30
10
9

10
15
10
18

Seroened Zone: 575 to 595 ft/4 in Johnson Screen, 20 slot

517
525
550
560
570
564
604
62,
648
670

690
770

713
729
T4

760
769
795
817

830
820
863
869
880
891
979
912
930
942
950
970
994
1014
1024
1044
1056
1086
11796
1105
11935
1130
1140

1158



Table 6 Well Logs

0. 3/6

pocation: Sisaiya

Tcst 1101\)
prilled By: n.b. Tubcwells

547 feet
=19 feet LSD

pltitute of Lan? Surfaces

gtatic Water level (Head)

Drilling Started 264474
Complated 26,4674
Lo~ By: D,C. Parajuli &
B.D. Shresth-.

p— — -

— - . _
Lithorosic D?Scription Thicknzss  Depth
" (feet) (feet)
Sub—soil,’yéilow , 3 3
Clay, srey, bplastic 19 13
Clay, vcllowibh= -rey w/fine konkar 17 i 30
Silt, dark grey ) 10 £0
Clay, yellowish-grey, loose 10 50
Sand, fine 20 70
2 72

Clay, grey, sticky

Well Completion Datas

4 in to T1 ft.
Sereencd Zone: 53 to 68 ft/4 in.

Casingr:



Table 6 Wells Lors

tost Hole Yoo 3/7 Drillinr Started 27.4.74
Location: Sisaiyn - Comple ted ’s
prilled hy: N.B. Tubewells Lor by: D.C. Parajuli &

B,D, Shrestha.
Altitude of Land Surface: 547 feet.
cntic Water level (Head) — = 19,2 feet LSD.

e e

) Thickncss Depth
Lithologic Description (foet) (feet)

Sub-so0il, yullow 3 3
Clay, orey, loose 17 20
Clay, y-:-llowish-grey, loosc 13 33
Clay, rrey, sticky 21 54

Gravel, fine, sub-rounded to rounded, SST

k-nk~r 24 T8
2 8"

Clay, rrey, sticky

Well Cemplction Data:

Casing: 8 in to 76 ft.
Sercened Zoncs: 56 to 76 ft B8 in /
Yield: 54 gpn (pump)

Drawdown: 2,3 feet.



Table: 6 Woll Logs

I’{Ol(; NO. 3/8 ]

fes b 5 y Drillins Started 18.4.74

. on¢ Ganeshpur y

poca o e pl Comple ted 21,4474
. 1 H by e 2 03

prilled y: Hydrolo”y Department Lor by: B.N, Gurund

Altituﬂe of Land Surface : 546 feet
static Woter L-vel (Head):  +61 feet LSD

Litholoslc Description Thicknuss Depth
(fect) : (feet)
o —
Top SOil 5 5
Clays yellow, loose A 11
gond, fine 14 25
gand, medium 3 28
ganl, B0OTSC 7 35
Gravel, fing 3 28
Gravels ccarse 8 16
Grovel, ©OoTsSeE w/cobbles 6 53
¢lay, pl~ck sticky 18 70
clay, sandy 11 81
Clay, yellow 19 i 100
opayvel w/siltstone 14 ' 114
Clay w/gravel 4 118
Gravel . 5 123
¢lay loose ' 18 141
Clry, yellow (few ~ravels) 45 v 186
Clay : 15 201
Clay, y2llow ' 15 216
Clay 417 263
Gravel w/send . 13 276
Clay, yellow 4 280
Grevel w/sonl 10 © 290
Glay, yellow, sticky (i 361
Gravel w/siltstone ' 13 374
27 401

Clay, yellow, sticky

Well Completion Datas
- ——

Casinre 6 in to 17° £t/ 4 in to 284 £t

Sereened zoncs 063 to 279 £%/4 in-
Yields 162 gpm (flow)



Table 6 Well Logs

«t Hole No. 1
pest HO iy 4/ Drilling Started 15.3.74
jon: ulv i
Locatio . erria Completed 19.3.74
prilled by:- N.B, Tubewells Log by: D. C. Parajuli

&Bl '] thp
prtitude of Land Surface: 541 feet D, Shrestha

gtatic Water level (Head)‘-10 feet L3SD

S

Litholori N Thickness Depth

gic Description (feet) (feet)

Soil, erey 5 5
Clay, yellow w/kankar 10 15
¢ravel & pebbles, fine, SST, qtz. gqtzi, '
subrounded w/fine tocoarsesand 27 42
Clay, yellow 8 50
Clay, grey, sticky W/kankar 30 80
Clay, yellowish-grey w/kankar 8 88
Clay, 8rey w/kankar 47 135
Clay, grey w/sand ané kankar 20 165
Clay, yellowish-grey w/sand and kankar 34 199
Clay, yellow w/sand : 12 211
Clay, yellowish-grey w/kankar 18 229
0lay, yellowish-grey, loose 20 249
Gravel & coarse to medivm, subrounded gqtz. SST,
qtzi, konkar sand- 35 284
"Clay, yellowish-grey, sticky 12 296
Clay, yellowish-grey w/sand 17 313
Clay, yellow, loose 10 323
Clay, yellow w/kankar 33 356
(lay, grey w/sand and konkar 10 366
Clay, greyish-yellow, sticky . 10 : 376
Clay, grey w/konkar 20 396
Clay, yellow, loose w/kankor 3 399
Clay, grey, loose w/kankor 12 411
Clay, grey w/kenkar . 6 417
Clay, grey w/sand and kankar 16 433
Clay, grey, loose w/sand 8 441
Clay, grey w/sand 2nd konkar 18 © 459
Clay, grey w/pebbles and kankoT 22 481
Cloy, grey, loose w/kankar 18 499
Clay, grey, w/sand 18 517
Clay, grey w/fine konkar : 20 537
Clay, grey w/sand 20 557
Cl(.’-.y, geey ] 11 568




nest Hole No., 4/1 (cont,)

clays
clays
01y
Clays
Clayes
Clay,
Clayy
Clay,
Clay,
Clays
Clay,
Clay,
Clay’
Clay,
Silt,
Clay,
Clay,
Clay,
Clay,
Clayv,

grey w/sand

yellowish-grey

grey w/sand and konkor

grey w/sand and kankar

crey, loose w/sand and kankar
grey w/sand and konksor

grey, loose W/kan'or and sand
grey w/sand and kankar

grey, loose

grey, loose w/sand

grey, loose w/kankar

grey, loose

grey w/sand and kankar
yellow, loose w/sand

grey

grey, sticky w/kanker

grey w/kankar

grey, loose

grey w/sand and kankar

geey

Well Completion Datas

Casing

Screened Zone 255 to 280 ft/4 in

Yield:

57 gpm (puap)

Drawdown: 3,3 feet.

€ in to 99 ft/4 in to 285 ft

22
16

13
31
42

22
28

51

31
20
20
20
10
24
14
16

590
596
612
620
633
66/,
706
714
736
764
815
845
876
896
916

946
970
984
1000



‘Table 6 Well Logs

rest Hole No. 4/2 Drilling Storted 21.3.74
Logaplonn Gadriya Comple ted 24.%.74
Drilled by: Hydrology Department Log by: B.D, Kharel &

Altitude of Land Surface 543 fect Kesab K.C.

gtatic Water level (Head) +13.6 ft LSD.

Lithologic Nescription Thickness Depth
(feet) (feet)
Soil, yellow 5 2
Cl-y, yellow, loose 15 17
Sand, medium to fine 20 37
5ond, medium tc coars: w/gravel 20 57
Clry, yellow W/siltstone : 10 67
Clay, vellow, loose 28 95
Sand, fine to coarse w/siltstone 9 104
Clay, y=llow, lo~se 3 107
Sand, fine to conrsc w/siltstone 4 111
Clay, yellow, sticky 104 215
J 224

Clay, yellow, sticky
* Gravel, subangular to subrounded w/coarse sand 20 244

Clay, yellow, sticky 14 258
Cloy, yellow, sticky w/gravel in alternate
-layers 12 270
Clay, yellowish-grey 10 295
Clay, vellow, loose 10 305
Clay, yellow, sandy 20 225
Clay, yellow loose 30 355
73 428

Clay, yellow, sticky
Well Completion Datn:
Casings: 6 in to 100 ft/4 in to 245 ft,

Screened. Zone: 019 to 240 £t/4 in
Yield: 74 gpm (flow)




Table 6 Vell Logs

£ { 13 NO. 4 3
Tes® Ho e = /j : Drilling Started 28,3.74
~ti 1 aad
pocntion : Completed 29.3.74
prilled py: Hydrology Department Log by: B.D. Kharel &

) . K 8~ ]{. o
AltitUde of Land Surface: 560 feet NG

gtatic Water level (Head): +31 fe‘et LSD.

_
Lithologic Description Thickness Depth
(feet) (feet)
SN
Soil, grey 2 2
' glay, yellow 2 A
Clay, 8Srey 6 10
Clay, yellow 6 16
clay, yellowish-grey w/siltstone 19 35
sand, fine to coarse 15 50
Clay, grey 15 65
Clay, w/gravel 15 80
Clay, yellow w/siltstone sravel 90 170
Clay, yellow 18 188
Gravel " 2 190
Clay 15 205
lay w/thin layers of gravel 13 218
Sand, medium vv/gravel 25 243
Cloy, sticky 9 252
Gravel, subcngular to subrounded w/sand 53 305
; Clay : 5 310
{‘ Gravel g ky 315
f Clay 6 321

Well Completion Datn:

Casing 6 in to 115 ££/4 in to 310 ft.
Seresned Zone 282 to 303 £8/4 in
Tield: 54 gpm (flov



Table 5 Well Logs

fest Hole No. 4/4 (Observation) - Drilling Started 30.3.74
Location: Bhada Completed | 2,474
prilled bY; Hydrclogy Department Los by: B.D, Kharel &

. N Kesab X,C.
altitufe of Lond Surface: 560 feet

‘gtatic Water level (Hexd): +31 feet LSD.

Lithologic Description Thickness Depth
(feet) (feet)

Soil, grey 2 2
Clay, yellow 2 £
Clay, grey 6 10
Clay, yellow 6 16
Clay, yellowish-grey w/siltstone 19 35
Sand, fine to coarsec 15 50
Clay, grey 15 €5
Clay, w/gravel ‘ 15 80
Clay, yellow w/siltstone gravel 90 170
Cl~y, yellow / 4 18 183
Gravel 2 190
Clay . 15 205
Cley, w/thin layer of gravel 13 218
Sand, medium w/gravel 25 243
Clay sticky . 9 252
Gravel w/sand 53 305
Clay 5 310

Well Completion dateos

Casings 4 in to 310 ft.
Screencd Zone:284 to 305 £+/4 in.
Yiela: 51 gpn (£low)



|

Table 6 Well Logps

Testtlizi? 1]\131?1:113?{{5 Nrillings Started 7."‘,.;3
pocabiCm? RO . Comple ted Vethe
prilled DYE N.B.Tubewells Loapby: S ¢ Parajuli
Altit‘uda of Dand Surface: 589 feet, & B.D. Shrestha.
siatic WateT Level (head) +38 feet LSD
A e R .
Lithologic Description Thickn:ss . Dzpth
(fuet) (feet)
Sub—-soi1, yellowish-grey 3 3
012y yellow, sticky 7 10
clay, yellow, sticky w/kankar 10 20
clays yellow, sticky 03 A3
Clay, yellov, sticky w/kanknr T 50
crovel, medium, sub-rounded to gub-angular 7 57
012y greyish-yellow, sticky 13 70
0lay, Grey, sticky 13 83
Clay, dard greys sticky 29 112
0lay, light grey, sticky w/kankar 13 125
Clay, yellow, sticky 10 135
0lay, vellowish-grey w/kankor and gravel 45 180
0lay, yellow w/kanknr & fine sand 31 211
Cloy, yellow, loose w/medium sand 10 221
(lay, vellow, loose W/fine gravel 10 231
Clay, y=1llow w/medium sized gravel,(SST)
Sub=-angular 19 250
Grovel, medium to fine, sub-rounded to
gub-angular 12 262
Cloy, yellowish-grey, sticky 21 283
Gravel, medium, composed ¢f gaT w/erey clay 10 293
Gravel, medium, sub-rounded to sub-angular
qtz. 8ST. gtzi. 27 320
Clay, yellow, sticky 35 355
Silt yellow 10 365
Clzy, yellowish-grey, sticky 8 373
Cley, yellow, sticky ‘ 17 390
Clay, yellow, plestic w/som: GOT grovel 10 400
Clzy, yellow, loose 10 410
Gravel, finc, rounded w/coarse gnnd 12 A22
Clay, yellow,loose 10 432
Clay, light-brown W sand T 239
Cley, light vellow, aticky p) A4
Clay, light, brown, gticky 4 448
Cloy, greyish-yellov w/sand 6 454
Clay, grey, sticky 11 465
Clay, ycllow, loose 6 471
2B 499

5ilt, yellowish greVy



r Table 6 Viell Loss

fes’ fole No. 4/5 (cont.)

1t grey 1

oy TeROv sticky 17 542

E 5110w w/sand 10 562

E o ellow_w/scmfl ~nd ST Particles 9 571

oy yellomsh-grey 20 591

 (lay, Ye1ROV w/sand | 12 o

Lt yellowish—-grey 19 610
21 643

- yell completion Datas

e

o gpte 0 i by

 (asing : 6 in to 100 £t /4 in %o 320 ft.
gones 295 to 315 £4/. in

i 5

Gie gereensd
yicld: - 50 gpm (flow)




e e

o

Te

Table 6 Vell Lors

b Hole No. 5/1
Dhangarhi City “ell

Drillin: Started

Comple ted 25.6.73

Locgtionﬁ
prilled py: Indian Coniractor Log by: Driller's 10€
Mtitude of Land Surfoces 590 feuot
st-biC yater level (Head) =9.5 feet L3D.
e —
Lithologic Description Thickness Depth
(fest) (feet)
/ - B
S0il. by L
0lay, sticky 10 14
clayy block, sticky 04 38
gand, med. to coarse w/small boulders 9 A
Boulders; large 11 58
(lay, biack, hard 2. 60
Clay, yellows sticky 20 120
Clay, block 18 118
Send, med. w/pebbles & kankor 32 150
Sand, mede w/pe o gravel & kankor 25 175
Clay, block § 10 185
Sand, fine to medium 15 209
20 2290

Sand, fine w/8andy clay

Well Completion Datas

Cosinz:

14 in to 93 ft/8 in to

Sereen:d Zone: 118 to 185 £t/ 8 in.

Yield:

Dravdown:

250 gpm )pump)
12,2, fect.

201 ft.




Tably 6 Well Lors

qost Hole No. 5/2 Drilling Started 19.1.74
Locationt Dhangarhi (Water Tank) comploted 20.1.74
Drillﬂd bys- Hydrology Department Lor, bys B.,D. Kharel &

Keg~b i.C.

Altitude of Land Surface: 590 feot
gtatic “ater level (lead) =8 feet LSD,

— ~

Lithologic Description Thicknesgs

(fect)

surface soil, ye'!low

0lay, ycllow

sond, nedium. to coarse

Clay, black, sticky

Sand, fine to medium

Gravel, subangular tc subrounded w/coarsc san?
Clay, greyish-yellow, sticky

Clay, yellow, sticky

Clay, block, sticky

Sand, grey, medium to coarse w/some gravel
(may be in thin 1ayer)

Sand, grey, medium to V. coarse w/grovel
Gravel, subangular %O subrounded, w/medi m

to very coarse sand

Vell Completion Daotas

Casing: 4 in to 169 ft.
Screencd Zrno:138 to 158 ft.
Yiela: 150 gpm (cirlift)

14
29
25

35

11

Dapth
(feet)

BN

25
38
42
56
85
110
117

122
157

168



Table 6 well Loys

est lole No, 5/3
! Drilling Started 7.6474

Jgoation: Phumgarhi (Hater fan) Completed 13,674
prilled by: Hydrology Departuent Log. by B.D. Kharel &
Altituée of Land Surface: 590 fect Kesab K.C.
Stotic hater level (Head) +33% ft. oD
Lithologic Deseripiion Thickn. g2 Depth
" (feet) (fcat)
Soil, yvllovish-grey 4 4
Clay, yellow, loose 8 12
Sand, fince wo coarsec 13 o5
Cley, black, sticky ‘ 14 39
Sand, wedium to coarse w/gravel 20 59
Clay, greyish-ycllow 21 80
Clay, yellow w/siltstone gravel 20 100
Clays black, sticky 17 17
Gravel, subanpular to subrounded, qtz,
sandstonc etc. 52 169
- Clay, greyish-ycllow, sticky 24 193
Gravel, subangulor v/siltstonc & coarsc sand 5 198
Clay, yellowish-grey, loose W/souu gravel 21 219
Clay, black, loose w/gravel 21 240
Cilay, black, sticky 25 265
Gravel vi/siltstonc and sandy ciliy 18 283 J
Cloy, yellow, loose w/souc siltstonc 9 292
Clay, grey, sticly 18 310
Clay, grey, sticiy w/siltston. 30 340
Cluy, yellowiuh~grey, gticly 10 350
Gravel, gubanpul T to subroinded w/silteton.&
25 375

fine 40 nedium gand



Tablc 6 Well logs

Nos 5/3 (COIlt.) "

Test HOlb‘

0105y rreys gticly vi/giltstone
12 387

0 vz- = e VLS = 3
y J ;lowisl=gTed sandy w/eiltsbone (ravel

(mJy pe bain 1yer Ot ST»‘.Vel)
LClays y\.-lloz‘:, loosge 21 408
9 M7
fell compluiion Data
/“' -—

Casing? 10 i o 175 T/6 in from 169 o 47 ft.

sereenud Zones %57 to 376 £1/6 in
yida: 110 gpm (£low)




'I‘D.blc 6 Well IJO(I).'}

-3 I{Olu No. 5/‘l
pest ' Drillin, Started 6.5.74

Compluted 6.7.74
Loy, by: D.C. Parajuli &

| pocotion? Dhangarhi Water Tower

Drillb‘d by: N.3,Tupuviclls

j1titude of Lund Surface. 590 fuut B,D. Sphresdiite
gtatic Water Devel (Heud)  +20.74 foot ISD

e B = W i
— -

A - “ - s
L

Lithologic Duscripti.

Tiicka.se  D.pta

A PR R i T T
Sub-s0ily yullow 4 4
Clay, yellow 11 15
Clayy ETCYs sticky w/konlor 5 20
Clays &Y wi/fince gravel and konkor 10 30
Clay, dorl greys sticky 10 40
eravel, meliua to coarse, sub-rounded to subcngulor
55T, qtz w/kenkar & sand 17 57
Cloy, yellow wi/very fine pebblues 8 65
Cloy, Grey w/sand 7 72
Cley, licht yellow, sticky w/medivm proined gravel 10 82
8i1t 4 yellow 8 90
Cloy, ycllow w/konkar 10 100
Clay, yellow w/lgnkor and SST Grovel 10 110
Clay, y.llowish-grey w/kqnlear cnd SST 8 118
Gravel, finc to coaTsy, sub-rounded to subangul.r
w/knkar 42 160
Cluy, groy 8 168
Si1t, grey ‘ ’ 10 178
Silt, y.llow 5 183
Cley, yullow,’ sticky 17 200
Clay, ywllow, sticky vi/SST 10 210
Clu;, yollow, sticky 10 220
Silt, yoellow i 10 230
Si1t, groy w/fine Gravel 5 235

Clay, sroy vi/Ting gravel ‘ 25 260




Table 6 Woll logs

pest Holu Noa 5/ 4 '(con"l,.)

Sandy Tine to\ coarse vi/g i1 (Lavel
1y, yullov, sticky ‘

Gpovel, fingy sub-rounded to rounded w/lomk.r
and sand
Olay, greyish-yellov, sticky w/some gravel
Clay, greyish-ycllow W/ yravel

Clays grey W/sand

01ay, oreyish-yellow, loose

Ciay, grey w/some SST and lrankar

Cley, yellowish-grey w/xonkur and S3T
Clay, yellowish-grey, loose

§ilt, yell.w

G%ay, srey

Clay, grey, sticky

Sand, fine :

Clay, grey, sticky

Well Completion Datas

Casing: 12 in to 111 £t/8 in to 323 £t
Servencd Zonc: 302-323 £4/8 in (jolmson Scrccn)
Yicld: 75 gpn (£1oW)

16
25

25
20
16
20
10
12
14
17
11
22

20



7 Table 6 Well Logs
. 1.t Hole No. 5/5 e
, Egca‘biont Boradandi (Army Camp) Bg;;%ﬁgdstarted %gﬁﬂﬁ
~prilled by: Hydrology Department Lo¢ by: B,D, Kharel &
. prtitude of Land Surface: 593 feet s
. gtatic Water .Level (Head) : +23 foet LBD
. Lithologic Description Thickness Depth
' (Feet) (Feet)
e — iy
' soil, gurface, grey 3 3
. (lay, yellov 6 9
gand, fine to medinm 36 45
. gravel, subangular t° subrounded 14 59
£ Clay, greyish-yellow, loose 21 80
. (lay, grgy, sticky 23 ‘ 103
. gand, fine 3 106
. (lay, grey, sticky ' 10 116
' Gravel, w/sand 8 124
. Clay, 8rey, sticky 4 128
b gravel, and sand w/cdkay layer 36 164
3 Clay, grey, loose 34 198
Sand, fine to mediva w/gravel 18 216
' (lay, grey, silty, loose 10 226
' Gravel w/sand 7 ' 233
5 Clay, grey, loose 1 24 257
. Gravel w/sand 13 270
| C(lay, yellowish-grey, gticky T 277
. Gravel w/sand 6 289
£ Clay, ycllow ‘ 6 295
.. Clay, yvellowish-grey 4 299
. Gravel and sand ‘ 8 307
Clay, yellow, sandy ; 34 341
. Gravel, coarse w/sand 17 358
Clay, yellow, sandy 18 376
. Gravel w/coarse sand 24 400
, Clay, grey, sticky 13 413
~ UWell Completion Data: {
Easing Zin to 11 £t/4 in %o 401 %,
Screcndd Zone 297-~307 and 377"397 feet /4 in
o Tield 25 gpm (flow




i, ¥
i
i -
R -
b
i
.
}
2
)
3

Table 6 Vel] Lops

gost 1O1° Ng't: 56 Drilling Started: 6.1.74
Ipcﬁtion : g a To Completed: T.1.74
prilled PV ydrology Department Log by: B,N. Gurung
titude of Land Surface: 616 fect

éiwﬁﬁ iater level (Head) : +33 £t LSD ,

Lithologic Description Thicknzsas Depth

(feet) (feet)

/’-_-—_- b —— — —— -

il, GT®Y _ 3 3
(S};ny: ryellow, sticky 6 9
gand & giltstons gravel 6 ;Z

Iy fine 24

gand, 8TeYs :

Clﬁy: plack, sticky : . 3 BZ

gand, coarse ‘ T 4£

cravel, subrounded to subangular w/sons cobblecs 20 64

(lny, grey, sticky 10, 74

tlay, blnck, sticky 10 84

Clav, ETEY, sticky 10 426
clay, black, sticky 3? L
(lay, grey, sticky - 5é B
Clay, yellow, sticky 36 236
(lay, grey, sticky 2 B
¢ravel and pebbles 2 2%A
Clay, 8T2Y, StiCle : 69 280’
Clay, vellow, sticky o 29¢
Cravel and pebble cuttings =
€1y, yellow sticky ?g s
Clay, grey, sticky 2 285
Clay, yellow sticky . - 273
Cley, grey, sticky | Z9 2o
Grevel w/pebble & cobble cuttings i £

Clny, yellow, sticky

Well Comﬁletion Dotas

Casing: - 302 ft/6 in ‘
Sereened Zone: 281-295 ft/6 in
Yiaag: 227 gpm (flow)




Table 6 VWell Logs

st Hole o 5/

Socotion @ Geta Drilling “tarted 27/1/74
pritled by: N.B, Tubcwells pompleted Log ® e

R of DY
A]_‘tit‘lde of Land Sulj"[;[_‘_c(} s 616 fect D.C. Parajuli & B,D. Shrestha
gtatic Water Level (Hea@) ¢+ 3% £t LSD

1,ithologic Description Thicknees Depth

o (feot) (feet)
So0ily. yellowish-grey 5 ' :
: LIm

gand, i1De . 13 15

(1ay, grey, sticky : 5 20

Clayy 8re7y sticky 10 %0

gravel, mcdinm : 34 6

Cley, vellowish-grey 7 71’

Clay, oTe¥s sticky 9 80

(lry, yellow, sticky 10 90

01ay, Breys sticky 13 133
Cloy, vellow, sticky 13 126
Clay, vellow, sticky w/medivn gravel 21 170
Cloy, yellowish=grey, sticky w/sond 24 : 194
Cl~y, sandy w/sandstons pariicle 14 208
(lzy, sticky w/sondstont porticle 8 212
Cley, w/medim grainad gravel 9 221
Clay, yellowish=gTey w/sravel 9 230
Grovel, subangulcT to subrounded gtzi, s3T gtz 12 2.2
Clay, yellow, gandy _ 10 252
Clay, greyish-yellmr, sticky . 11 263
Clay, geeyish-yellov w/fine gravel 15 278
Grovel w/coarse to medium sand, qtzi, S5T, gtz. 12 200
Silt, yellow 10 300
Clay, yellow, sandy 10 210
Clay, gre:,fish-—yellot-!, sticky 10 320
Clay, vellow, sticky 49 369
Cloy, greyish-yellow, gandy 9 378
Sanl, Tine to coarse p) 383
' Sand, coarse w/fine pravel, atzl, 58T, qtz. 11 394
$and, w/sandy clay 32 426
Clay, sticky w/fin? sand 4 }?0
Clay, yellow, sticky |12 e
Clay, yellow, sandy 22 464
Clay, fg’feyish-yellow, aticky ) 469
Sand, cosrse 21 490
Cla ’ F:rcyish_yellow w/kﬂ.nk"r 15 505
Clay, {;myish-—yellow, aandy 3% gﬂ

Clay, grey



Table 6 Viell Lops
t Hole No. 5/7 (cnnt.) -

Tes

clays €TV w/coarse sand 19 563
glay, reYs S 17 580
gand, fine 10 590
clay, yellov w/kankar 11 £01
oloy, greyish=ysllow w/kenkax 12 613
clays preyish-yellow 17 630
clay, 8TCYs loose 5 635
clays greyish=yellow 0D 657
0lay, grey 31 688
clay, grey, sticky 20 708
clay, yellowish-grey , sandy 12 720
01av, greyish—yellOW, loose w/SST. 10 730
0ley, yellow, sandy 20 750
cloy, yellow, ldose 10 760
clay, greyish-ysllow, sandy 20 780
clay, greyish-yellow w/33T 16 796
¢lny, greyish-yellow w/konkor 7 803
(lay, crey, locse w/sznd 13 816
(loy w/kankar 15 - 831
0lay, srey w/kanker 16 8AT
Cl~y, grey, candy 22 869
Clay, grey 33 902
Clay, greyish-yellov, sandy A8 950
Clay, yellow, sticky 10 960
Clay, grey 10 970
Clay, grey, sandy 10 980
Clay, grey 20 100

Well Completion Datas

Casing ¢ 4 in to 205 ft
Sereened Zone: 280 to 290 £t/4 in -
Tidd: 1170 gpm (flow)
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Table 6 Woll Logs

rest Hole to. 5/8
Drillin; atarted:
Location: futaric 21.1.74
Compl- ted 25,1.74
prilled by: Hydrolozy Department Log byt Bl Gurunt

1titade of Lond Surface: 640 feet

static Vater Level (Hend) : + 38 £t LSD,

cm— - — - ct—

Litholosic Description Thicknens Depth

— - i ety (D)
50il, GTEY 3 3
Clay, yellow, sticky 10 13
Clav, %1-ck, sticky 17 30
Clay, wwa,sﬁdw 11 41
cravel, medium to fine 10 51
Clay, ETEYs sticky 13 621
clay, yellow, sticky 120 184
Clay, yellov, loose ) 30 214
Clay, yeliow, sticky 15 229
Clay, yollov w/siltstone 25 254
Grevel, fine to medivdm ’ 9 263
Cl-u, yellow, sticky 10 ) 273
Gravel, medium to fine 11 284
Cley, v2llov, sticky 98 382
cravel, medium to fine 17 399
‘ 37 436

0lay, yellow, sticky

Vell C-mpletion Datas
-

6 in to 1707 £4/.) in from 177 %0 304 ft.

382 -to 400 f£t/4 in
£0gpm (flow)

Coging ¢
Scrcenad Zone:d

Yizlé:



test Hole No. 5/9 Table 6 Well Lops

pocabion: Teghari Drillins Started 22,1.74
prilled by: Hydrology Dopsrtme Complated 28,1.74
iltitude of Land Surface: 690“?:et Lo§. by: BE D, Kharel
gtatic Water Level (Head) : -5,3 Ft. 18D & Kesab K.C.

Lithologic Description Thickness Depth

_ i (feot) _—Sfeet)
surface soil, yellow 2 2
gand, fine to madium 9 11
clay, yellow, loosc, sandy 5 16
Gravel, subangulgr w/cuttines of cobbles & pebbles 16 32
¢lry, yellow, sticky 33 65
sand, medium to conrse w/some gravel, subangulor
to subrounded, ? 15 80
Clay, ycllow, sticky 25 105
Clay, yvellow, sticky w/gravel (thin lnyer of
gravel 120-121) 16 121
Clay, yellow, sticky 11 132
Gravel, subangular to subrounded w/coarse s n’
(a Thin layer of sand 132! = ‘133! ) 25 157
Gravel, subangulsr to subrounded w/medinm te
coarse sand, 48 205
Clay, yellow, loose 6 211
Gravel, subangular tn subrounded w/sand ' 12 223
Clay, yellow, sticky 8 = 231
Sand, coarse w/graovel, subrounded to subangul~T 10 2.1
¢lay and gravel, alternate layers 6 247
Gravel, subangulor 1t gqubrounded w/cuttines of
pebbles & cobbles 23 270
Cley, yellow, sticky ‘ 6 276
Gravel, subanrular to gubroundzd T 283%
Clay, vellow, sticky . , 35 318

Well Completion Datat

Casing 3 4 in to 279 ft.
Sereensd Zone: 250 to 270 £t/ in
Yield: €5 gpm (nirlift)

‘ 59 ppm (pump).
Drawdovm: 1.5 feet,



‘ Table 6 Well Logs

Drilling Started 6.2.74

T B

; Hole No. ¢ 6

Tes '

ation® Cha Goan (Punarbas

L:?lled py: Hydrology Depnrtr)nont EZTP%OJ,GG% D Khn14i2é74

' 1t1tude of Land Surface: 563 feet. Ke's.;abyl'{ C. d ars
gtatic yater Level (Head) - A5 f%, LSD, y

Lithologic Description Thickness  Depth
(feet) (feet)

s 50ily & clay, yellow T 7
Sand, fine 5 12
0lays ETEY loose 5 18
gand, medium to finc w/gravel 32 50
clay, EreYs loose 13 63
5and pedium to coarse w/gravel _ 35 98
012y, greyish—blue, sticky 10 108
gend & Cl2¥s alternnte loyer 15 123

: Clay, 8T loose w/gravel 18 121

L oy, ereys loose w/some siltstone gravel 16 157
clay, bluish-grey, loose w/ eravel 13 170
gravel, * ostly siltstona w/loose cly - 12 182
01~y pluish-grey, loose W/siltston:;- graval 26 208
cravel of siltstone ~nd sondstone 7 215 |
0ley, bluish-grey w/siltstone gravel 38 253
‘Sand, medium to coarse 11 264
Gravel, subangular %o subrrunded w/medium b0 '
cocrse sand 40 304

' (lay, grey, sticky w/gr-vel 22 326
(lay, grey, sticky (~ thin layer of grovel embeded) 32 258
Send, fine w/some gravel & c¢l-v bonds 29 387

prounded w/fine snnd 24 411

Gravel, subenguleor to sU

| (lay, y-:llow, sticky 14 425
' Gravel, subangular to subrounded 5 A30
Clay, yellow, loose w/sone siltston: rrovel 25 455

Well Completion datas

S

Casings 6 in to 116 ft. / 4 in to 307 f£t.
Sereened Zone:273 7 283 & 293 to 304 £t/ in
YHld: 47 gpm (Pump)

Drawdown: 6 £t.




Table 6 Vell Lops,

 qest Hole No. 6/2 | Drillins Started 11.3.74
Locati(’m Cha Goan (Punarbas) Conpleted 15.3.74
])ril:l-‘fd ny: Hydrology Department Log by: b.D, Kharel &

: j14itude »f Land surfaoce. 563 feet, {esab C. K,

b cgatic vater level (Head) =45 fect LSD,

bithologic Duscription Thickness  Depth

! (feet) (feet?

1 e

b 5oil, yellov 2 2

- olayy yellov, loose ) 5 7

. gand, fins - 5 12

! C].i‘.y, yelléw -14 26
(lay, yellow w/siltstonc 12 38
gand, fine w/siltstone gravel 12 50
cley, grey, sticky 14 64
sand, fine to medium w/gravel 16 80
gravel, siltstone & sandstone w/fin: sand 19 99
0lay, srey, sticky w/gravel 21 120
Clay, loose w/siltstone gravel 37 - 157
Gravel, fine w/bluish-grey cloy 46 203
Clay, bluc. ' 5 208
Sand, fine to medium w/gravel : 6 214
Clay, blue 4 218
Send, fina to coamse w/gravel 12 230
(lay, blue w/siltstone 17 247
Sond, medium to coarse w/siltstone. 10 257
Sand, fine to coarse 13 270
Sand, fine to coarse w/grovel 34 304
Clay, grey w/siltstone. 6 310

Well Completion Data:

. Cosing: 10 in to 110 f£/6 in to 310 ft.
‘ Scrcened Zone: 269 to 279 & 289 10 7200 ft.
Yield: 330 gpo ( Punp)

) Drawdown: 32 ft.
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Tably 6 Vell Lorg,

2at H71C‘ NO. 6

Tbi:ti;n: Amarn{;a Drilling Started 202474
Lo'lll?d by Hyrlrnlof D"P'"I‘t £l (:(Jﬁll)lfjt()ll , 742)74
Dri . "y Dupnartnont Lor hy: BLY, Gurunf

Altitude of Lant Surfaces 548 feot
static Mater level (Hoad) =12 ft, LSD.

Lithologic Desceription Thickn:ps Depth
(foet) (fect)

bait R
g0il, sandy g 2
clny, 8TCYs loose / 6
CloY, yellow, sticky {5 272
gand, fine 10 52
gand, coarse w/fine grovel 14 46
clav, block, lo-se 22 68
0lay, blmck, sticky , 12 60
0lay, yellow, sticky 17 97
¢lry, blrckish-grey, loase w/siltstone, 53 150
Gravel, siltstonc w/sanﬂ 12 162
clny, black, loose, sandy 24 186
Clry, grey, sticky 94 298
Sand, fine w/siltstone 33 315
Clay, grey, sticky 26 339
Sand, fine - _ - 13 852
Clay, grey, loose ' 75 427
Cloy, grey, sandy 30 451
Clay, £rey, sticky 50 =81
Clay, grey, loose 30 517

Well Completion Datas

{ 2 ,
: Casing @ 6 in to 95 £t/4 in from 95 to 166 ft.
Sereencd Zons: 150 to 160 ft/4 in,
Yields 125 ~pn (tirlift)

55 grm (punp)
Drawdowns 8 ft.




Tabla 6 Woll Lopra

Tes‘t HOle NO. 6/‘1

Locd

: e of Land Surface )
ALtitude © : @s 558 feet.
static Water level (Head) & =3 4 LaD.

tion: Knspa Drilling

A bY: N,B, Tub : Gomplotod 13
prilled evelly Lo, bys D.C

B.Y. Shreptha.

atartod Te2sT4

2474
pParajuli &

— ] . P
Litholoric Deseription Thickneps  Depth
‘ (foct) (fﬂﬂt)_*
g0ils yellowish-grey 6 6
Clay, yellow 4 10
olay, yellow w/kankar 5 15
olay, vellow, w/kankar and sand 5 20
clay greyish-yellow w/kankmr and sand 15 35
cravel, & pebbles, mediun grained w/coarse sand 10 45
clay, OTey 15 60
clay, vellow w/sand 17 71
clay, areyish-yellow w/kankar 9 80
(lay vellow w/kankar 26 106
clay, grey, loose w/kankar 24 130
¢lay, yellowish-grey w/knnkor 16 140
Cclay, yellow, loose w/kankar 10 150
Clay, yellow, loose w/kankar and aand 10 160
clay, yellow, sandy w/kankor 10 170
5ilt, yellow w/kankar 30 200
(lay, yellow w/mediun grained peb les - SST. qtz. 10 210
(lay, vellow w/kankar 12 222
orovel & medium pebhles w/coarse mand & kankar 12 254
Sand, coarse, subangular to subrounded w/kankar 8 242
Clny, grey w/kenkar 15 257
Clay, yellow w/kankar , 3 260
Clay, grey, loose w/kankor : 12 272
Sand, medium grained, subrounded w/kank~r 6 278
Clay, yellow w/konkar T 285
Clay, grey, sticky 5 290
Clay, grey w/kankar 3 293
(lay, greyish-yellow w/kankar a4 340
Clay, grey w/kankar 20 360
Clay, greyish-yellow, loose w/knnkar 30 390
Clay, yellowish-grey w/kanker 10 400
Silt, w/kankar 20 420
Clay, grey, loose w/kankor 10 430
§ilt, erey w/k-nkor ' 26 456
Clay, grey, sandy 4 460
Clay, yellow, sticky ' 14 474
5ilt, yellow 12 484
Silt, yellow w/kankar 18 502
C].C.y, grey ' 9 511
Clay, grey w/kanknr 16 527
Clay, light yellow w/kankar ' 24 551
Clay, greyish-yellow w/fine to coarse sand 28 579



Tﬂble 6 well I res
rest Hole No. ¢ 6/4 (cont.) 0o

gilts yeilow

silt, grey w/kankar

clays SreYs sticky

5ilt, \.y/k.ﬂ.nko.r

silt, grey

clay, yellow, sandy

o1y, £rey w/fine to coarse s-nd
gand, fine to coarse

(1ay, yellow w/kenkor

0lay, yellow w/kankar

0lay, €rey, loose w/SST
gand, fine to medium

clay, yellow wykankar

Clay, yellow

Clay, grey w/sand

clny, grey w/kenkar

5ilt, grey

5silt ereyish-yellow

Clay, yellowish—-grey, sandy
Clay, grey, sandy

Clay, loose w/sand

Clay, grey, loose, w/sand
§ilt, grey

Clay, greyish-yellow w/sond
3ilt, grey

Clay, geey, loose /sand
Silt, grey

Well Completion Datos

Casing: 6 in to 106 ft/' in to 236 ft.
Sereened Zonme: 222 to 232 £t/4 in
Yields 30 gpm (pump)

Drawdowm: 103 ft.

10
20
12

29

11
10

31
19
1

14

10
10
10
22
26
10
30
20
20
10
10
10
32
18

589
609
62

650
654
665
675
680
711

721

735
749
762
772
782
792
814
8.0
850
880
9 V7
920
930
940
950
982
1020



Table B well Logs;

-+t Hole No. 6/5
E;iafisn: Dekxhatbhuli grllllnw Stwrteg }Z 2,74
s51 3 bves M.B. Tabow Ompleted 18. &
prat- v ltliene 115 Lo~ by: D, C. Parajuli
Cartitude of Land Surface: 586 feot B.D. Shresth
% e 3 ) o .D, Dhrestnd.
gtatic Woter -ovel (hund)ﬂ +3% £+ 18D,
i;_ﬂ_,__ ___f__________——-
.. Litvhologienal Description Thickness Depth
(feet) (feet)
et
Clay; vellow 10 10
cley, yellowish-grey w/kenk-r 5 12
Clay, &Tey 13 25
Sand, ﬁ"C‘:‘.:‘SE 11 35
JClay ., grey \A/A\C..T“S.""“ 19 _._5
Clay, vellow w/sand 10 55
Clay, yellow w/konior anl sand 27 82
Clay, Yuliow -1fsond 8 99
¢lay, yellow, loose w/kankar 10 100
0l-y. &7eF w;&ank:r AD 140
Clay, orey, loose W/kankor 30 170
Cley, ezoy w/konkar \ 21 190
Clay, yellowish--grey w/k:nA“ ‘ 20 210
Clay, yellow w’ktnaar and sand 26 236
Sand, medium to~ fing T 250
Clay, vellow w/kankar and sand 10 267
Clzy, vellow w/fine sanl 2N 280
2liow w/coarse san? 6 286
scarse 16 302
conrse w/fine sravel 10 312
conrse w/yellow sandy cloy 8 320
yellow 62 383
greyish-yellot, loosew/medimm to fine san? 20 402
greyish-yellcw 30 432
Clay, sandy w/k~nkar 10 442
Clay, yellow, sandy 20 A62
Clay, yeliow, san’ly w/konkor 8 470
Clay w/fines san? 20 4992
Silt 10 500

Casing:
Screencid
ﬂ?iEIL:

Zone: in



-

Table 6 Well Loy
R o Bona VS © Drilling Started 22.2.74
cation: Ba i : 24.2.74
prilled by: N,B, Tubewells ; ggip%u?b% 0,4Par2juli &
Altitude of Lant Surface: 627 foet B/ﬁ gﬂrp;tha . |
Static Yater level (lead) 427 rt. 14y P

Bithologic Description

Thicknzss Depth

(feet) (feet)
Soil, greyish-yellow 3 3

Clay, yellow, loose w/fin. krnkap 17 20

. Clay, yellow w/knnkar an' gana 8 28

Cloy, erey w/kank-r 19 38

Gravel, medium, subrounilcd an subangular 10 48

Clay, yellow, sandy w/kankor 35 8%

Clay, yellow 54 1n3
Clay, yellow w/kanka 19 113
Clay, greyish-ycllow 10 123
Clay, vellow w/konkar 10 133
Clry, greyish-yellow w/kankar 10 123
Clay, yellow w/kankar 51 163
Clay, grey w/kanknr 30 193
Clay, vellow w/kankar 41 257
Gravel, fine, subengulrr to rounded w/sanc- 12 246
Gravel, coarse, subangular to rsunde! 55Tygtz.qtzi, 14 260
Clay, grey, loose 10 272
Gravel, fine, subangul~r to rounled w/sand 10" & o 287
Cley, loose w/kankar 13 293
Sand, fine . 8 371
Clay, grey, loose 52 333
e Clay, grey, loose w/sand 10 3.3
e . Cloy, grey 10 353
¥ Clzy, grey w/kankar 10 363
i‘  Clay, grey w/sand an! konker 10 373
a Silt, yellow 39 ¢33
3ilt, greyish-ycllow _ 38 L84
Clay, grey, loose 19 46N
Clay, grey, sticky 17 477

Well Completion Data:

Casinere 6 in to 171 f£t/2 in to 266 ft.

Screencd Zone: 235 to 260 £t/ in.
Tiela: 7 gpm (flow)




Tahle 6
Test Hole Wo,: 7/1 6 Well Logs
Location: Pachui (Calcutta)
drilled bys Hydrology Department
Altitude of Land Surface: 542 oot
gtatic Water level (Head) : 1= ft. : ds

Drilling Started 12.2.74
Completed  16.2.74
Lo bys B,lI, Gurugn

Lithologic Description Thickness Depth
(feet) (feet)
Top Soil, grey, sandy B 5 - 2
gand, fine 17
giltstone gravel w/sand i 1;
Sand, fine w/siltstone ?9 36
¢ley, black w/siltstone 18 5.
Siitstone gravel an! sand 12 66
Sand, fine Al 110
Sand, w/siltstone 16 126
sand w/siltstone gravel ‘ 57 183
Gravel w/siltstone 5 189
¢lay, black, stitky 06 215
Gravel w/siltstone 18 233
Gravel, fine to medium 19 252
Clay, black, sticky 8 260
¢lay, blrck, loose w/siltstone 29 239
Gravel, siltstone 42 331
¢lay, black, loose 20 351
Clay, erey, loose w/siltstone 30 381
Clay, yellow, sticky 17 398
Grovel 2 400
Clay, black, sticky b 411
Clay, yellow, sticky w/fine siltstone 15 426
Clay, black, sticky 17 A4
Clay, grey, sandy 4 &5
Clay, blrck, loose w/some siltstone gravel 13 260
Clay, grey, sandy 13 473
Clay, black, sticky 13 486
Clay, grey, sandy 8 494
Gravel 1 495
6 501

Clay, grey, sandy

Well completion Datas

Qasings £ in to 92 £+/4 in to 321 ft.

Sereened Zones 291 to 31j'ft(ﬁ in
Yield: 130 gpn (airlift)
60 gpm (Punp)

Drawdown: 2,5 feets



) Table € 1
Test Hole No. 7/p able 6 Viell Logg

gf?i?lgnf Amlio Drilling Started 17.2.74 -
Drilled by: Hydrology Department gomp%eteg 1.;574 e
org By: B.D. Khare d

AltitUdC of Land Surf‘
Static Water level (nggi '557 feet, Keshab X,C.

-7 ft LSD,
T —————
Li'thclor;;ic T o
(¢ Jeseription Thickness Depth
; ‘ —_— (feet) (feet)
Soid
cnd¢  fine _ 5 o
Sand, fine to coarge - 5 7
Sand, fine to mediunp 6 15
Sand; nedium to conrse 57 60
Gravel 35 95
el Clay, yellow & 29
g Elay, block 7 106
Gravel w/clay 51 131
Clay, dark, grey ' ; 51 e
Grovel 23 17
Clav 6 203
=07y BTEY 18 221,
Gravel w/sand 27 248
Clay. black 30 278
Gravel 20 293
Clay, dark grey 16 3124
Gravel ‘ 18 332
Jlay, dark grey 29 361
Gravel w/sand . 14 375
.. Clay, grey 27 402
" Gravel w/s:=nd 14 416
Clay ' 4 220
Well Conpletion Datac:
~'Casing: 6 in to 107 £t/ in to 300 ft.
" Screcned Zono: 274 to 295 £t/ in
Yield: 250 gpn (nirlift)

3 62 gom (Pump)
. Drawdowns 5 feet.




Table 6 Well Lors,

pest Hole No. 7/3, 4 & 5 mtod A.heTd
Lo?ation: Bichhuwa gii;iiigdss:fféi Lo T4
Drilled by: Hydrology Department Loi by: B.D. thorel &

Altitude cof Land Surface: 570 feet Lhagwan K.C.

static Water level (Hcad) : = =6,0 feet, LST

—

Lithologic Description Thicknces  Depth.
v (réct )  (feet)
_ Soil 4 4
| . Clay, yellcw, sandy 9 13
Sand, fine 7 20
Clay, black 12 32
Sand w/gravel 28 60
! : Clay | 2 o7
f, 1 Sand 5 65

Vell Complefion Data:

Casing 6 in to 65 ft.
Screencd Zone 49 to 59 ft.
Yiold: 60 gpn (Punp)

Drawdown: 6 feet,




Table 6 well Lowg,
/6 '
Locaticn: Bichhuwg Jhala
prilled by:s N,B,
Altitude of Lonn

Test Hole No,

Tubewells

Surface, 573 fect.

Static Water lovel (Head) : =3 £t LS

Drilling Started 28.2,74
Conpleted 743.74

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

m—

Litholosice Description Thickness Depth
(Feet) (Feet)
Soil, yellow 5 5
Sand, fine 19 . 15
Sand, coarse ‘ 12 29
Gravel & nedium pebble w/sana 12 41
Sand, fine w/biottle 18 59
Clay, srey, sticky 10 69
Sand, nediun to fin- 23 92
Clay, grey, loose 11 103
' Clay, grey, sticky w/sand 39 134
Clay, grey, sticky 27 161
Clay, grey w/sand 35 196
Clay, grey, sticky w/sana 4 200
Silt, grey 9 209
Gravel, medium, qtz., SST and sand 3 212
Gravel, coarse, subrounded to angular, ytzigzqtz,SST3 215
Gravel,~fine, rounled ts angular, qtzi, qtz.
chert, SST, 8 223
Gravel,“conrse, schrounded to subangular :
qtzi, qtz, chert, 27 250
Clay, grey, sticky 14 264
Clay, grey w/sanl 10 274
Silt, grey 12 286
Gravel, ccarse, subangular to subrounded, qtzi,
gtz. SST, an? sand 16 302
- Clay, grey, loose 3 305
Gravel, mediun subrounded to an-ular w/fine sand 4 . 309
o Cley, gmey 3 312
., Clay w/pebbles 2 314
- Clay, grey, loose 36 350
- 8ilt, grey, loose 12 362
$ilt, w/kankar 15 377
Clay, grey w/sand and kankar 24 201
8ilt w/kankar 29 430
Clay grey 13 443
Clay, grey w/sand 8 451



Table 6 Yell Logs

Test llole No, 7/6 (cont.)

¢lay, yellowish-—grey

Clay, ye llow

§ilt, grey

clay, grey w/sona

Clay, Y9110Wish—§rey w/sand
Clay, greyish-yellow w/snnﬁ
Clay, grey w/sand )
Clay, cwmey

Clay, grey w/kankar

Clay, grey w/fine sana
Clay, gellowish-grey w/ssT,
5ilt, yellowish-grey

Clay, &rey, loose

5ilt, w/kankar

Clay, grey, lcose

Silt, w/kankar

Clay, grey, loose

Silt w/SsST. .

Clay, yellow

Clay, greyish-yellow, sticky
Silt, yellow w/kankar '
Clay, grey, loose

Clay yellowish-grey

Clay, prey, loose

Clay, yellowish-grey w/sanl
Clay, greyish-yellow, sticky w/sand
Clay, grey, loosc

Silt W/kankar

Clay, grey w/kankar

Cley, grey w/sand

Clay, grey, sticky

Clay, gellowish-grey, sticky

Well Completion Datas

Ceaings 6 in to 100 ft /4 in to 311 ft.

Screened Zone:s 287 = 307 £t/4 in
Yield: 59 gpn (punp)

Drawdown: 5.5 ft.

14
10
42
28
30
20
10
30
12
15

10
20

10
10
10
10
10
20
10
30
40
20
20
10
10
12
10

42
15

465
875
517
545
575
595
605
635
647
66
667
677
697
775
715
725
735
745
755
119
785
815
855
875
695
905
915
927
937
979
985
1000



Table 6 Vell Logs,

Tost Hole No. 7/7 Drilline Started 21.2.74
Locntion: Fatie Conmpleted  24.2.74
Drilléd by: Hydroloay Department Log by: B.N§ Gurung
Altitude of Land Surface : 585 feet.
static Woter level (Head) +22 f1 LSD,
Lithologic Description Thickness Depth
(feet) - (feect)
Top, scil, grey 5 5
Clay, yellow. lcose 11 16
Sand, fine 8 24
Sand, coarse . P 26
Gravel ' 14 40
Clay, grey, sticky _ 26 66
Clay, grey, loose w/siltstcncl 41 107
Siltstonz, gravel & sand 11 118
Clay, black, sticky 12 130
Clay, biack, loose 11 141
Clay, yellow, sticky ‘ - 52 193
Gravel ¥ el 201
Gravel w/quzrzite cutting 34 235

Well Completion Data:

Casing: 6 in to 100 £t /4 in from 100 to 221 ft.

Screened Zone: 197 to 217/4 in
Yield: 136 gpn (flow)



Table 6 Well Logs.
Drillins Stardéd 7,3.74
Comploted 2743.74
partnent Log by: B.N. Guruf
Altifude of Land Surface: 644 feet, |
Static Mater level (Hend): 42,0 £t, Lop,

Test Hole No, 7/8
Location: Sudhg

Drilled by Hydrglogy Do

———

Lithologic Description Thicknesg Depth

(teet)  (fect)

— ————tt v e— —

Top soil 3 3
Clay, vellow, sticky 10 13
Cl~y, ye¢llw, loosc 9 22
Sand, coarse 6 28
Gravel, fine | 6 3/,
Gravel and pebbles 5 39
Gravel 10 49
Sand, fine 6 55
Clay 11 66
Clay T 13
Sand, fine 24 Tl
Clay, w /siltstone 3 80
Clay, grey, locse 16 96
Clay, grey, sticky 15 111
Clay, blnck, sticky 4 115
Siltstons grovel 9 122
Gravel w/cuttings of guarzite ond pshbhles. T 131
Well Completion Datas :

Casings: 6 in to 103 ft// in from 103 to 131 ft,

Scréened Zone 119 to 129 ft/1 in

Yield: 1 gpn (flow)

33 gon (Pump)

Drawdown: 85 feet.



Table 6 Well Loga,

rest Hole No, @ 8/1
Locations Mahe

Well

ndran: o
15T munieipal Conple ted

Drilled by: Inldian Contractor
Altitude <f Land Surface:

Static Water level (Head) : = 8.0 feot LSD

Drilling Started:

1973

Log. by: Driller's Log

Lith s o . i

1thologic Description Thickness Depth
(feet) (feet)

Cla]y' ) 7 7

Gra.Vel & bQ'lllderS’ 4” ha) 1_:\" dia, 20 27

Gravel & boulders w/coarse sand 10 37

Clay, black _ 15 52

Sad, coarse w/boulders to 8" dia, 61 113

Well Completiondatas

‘Casings 12 in to 52 ft/6 in to 105 ft.

Screened Zone: 52 fo 105 £t/6 in,

Yield: 246 gpn ( Pump)

Drawdown: 25 feet.
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