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1. INTRODUCTION

It has been recognized that groundwater is a very important

component of the overall water resources of Nepal. Consequentl1y

this study is being undertaken to assess the current and proposed

future exploitation of groundwater through the use of tubewells.

This study on the inventory of tubewells in Dhanusha and Mahottari

districts is made as per agreement between Water and Energy

Commission Secretariat (WECS) and Luna Consultancy and Construction

Co. Pvt. Ltd., signed by both parties on 2049-08-29.

2 OBJECTIVES OF THE STUDY

The major objective of the study is to conduct a survey and prepare

an update inventory of groundwater use by farners for irrigation

in particular which includes the following investigations;

Sources of water for tubewells/ boreholes (springs, ponds,i.
groundwater etc.)

groundwater in relation to seasonalii. Availability of
requirements.

iii. Quantity of groundwater currently being used and planned for

future use

iv. Irrigation area covered by such individuals tubewells/bore
holes (season-wise or crop-wise)

Indicative quantification of groundwater use for non-
irrigation purposes.



3. METHODOLOGY

The objective of the study was achieved partly through desk study of

various available information. The collected information was further

confirmed, and up-dated in the field during the field survey. The wholle

study has been carried out in three stages:

3.1 Pre-Field_study

The 49-day period from 10th Falgun, 2049 to 30th Chaitra, 2049 was used

mainly for the activities mentioned below:

Datacollection: All relevant data includiing reports and maps were

collectted and reported.
(a)

(b) Data Interpretation We consider data are prinary inputs for any

analysis and report. Thus, we have given due attention to proper

collection, logging, interpretation, and evaluation of relevant

available data.

(c) Questionnaire andForms: After necessary study of the available

data and keeping in view the requirements of the project, a fex

questionnaires and field investigation formats were prepared. Care

was taken to avoid omission of any information to be collected in

the field.

(d) Desk Study Report: A comprehensive report on the desk study along

with a programne of field work was thus prepared, covering all the

aspects considered necessary. The result was the Desk Study Report

that was submitted to the WECS.

3.2 Field Study

During the field studY of 51 days, the following activities were carried
out :

(a) Datacollection : Field data vere collected from various offices in
the district as vell as wards and project sites.

(b) Eilling in of theQuestionnaires: The pre-prepared quest i onna ires
were duly filled up in the field site and relevant data collected.



Interview A number of person were interviewed for necessary

information,various
(c)

relevant questions were asked and their

opinions collected along with the technical information which was

used to fill in the questionnaires.

3.3 Post-Field Studies

About 13 weeks time was spent during the post field study and the

following tasks were carried out.

Computerization_of the Data All technical and statistical data

were computerized.
(a)

Up-dating the Desk Report: The Desk Report submitted, was up-dated

on receiving comments from WECS. New field data were added and

necessary changes made in the Desk Study Report to make it more

(b)

Comprehensive and relevant.

Interpretation and Evaluation: Some aspects of the Study based on

field observation were re-evaluated and aspects like comparative

study etc. were prepared. Further, wherever applicable, the new

(c)

field data were used in report preparation.



DESCRIPTION OF THE STUDY AREA

4.1 DHANUSHA DISTRICT

4.1.1 Location:

The study area, which is the entire district area of Dhanusha, is
situated in Janakpur Zone of the Central Devel opment Region of
Nepal, with the Headquarters in Janakpur.
surrounded by Siraha district in the east, sindhuli district in
the north, Mahottari district in the west and shares a portion of
international boundary

This district is

with India in the south. rhe global
location of the district is between 26°34'38" and 27°15 54" north
latitude, and between 85°56 '24" east longitude and 26°43 22" north
latitude. The district occupies an area of 1180 sg. Km.

4.1.2 Accessibility:

The East-West highvay establishes a good
district and almost all

linkage between this
major parts of eastern, central and

western Nepal, including the capital.
approximately 26 k.m. long, connects Janakpur to the highway.

A metalled road,

An all-weather airport about 3 km. south of Janakpur provides air
services for the quickest movement between the district and other
parts of the country.

4.1.3 Climate:E

Temperature:

Meteorological data recorded at Janakpur station give the
representative Climattic condition of the whole district of
Dhanusha. Thus, on the average, April to June are the hottest
months. Table-1 shows mean temperature and absolute extremes as
recorded at Janakpur station from 1978-1987.
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Annual rainfall as recorded at Janakpur meteorological station from

1979 to 1988 are tabulated in Table-2

Table -2

Year 1979 1980 1982 1982 1983 1984 1985 1986 1987 1988

mm) 1011 1049 1201 581 1726 1829 1939 1282 2389 2059

The monthly distribution of the annual rainfall (mm) of the year 1981-
1990 is shown in the table 3.

Table- 3

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1990 .3 23 22.5 36.5 211.1 54.9 444.9 159.6 390.8 4.6 O 15.9

1989 14.1 12 21 0 131.6 122.1 539 193 352.4 16 0 7

1988 0 57.9 38.1 107.5 51.5 303.1 670.4 608.5 139.3 58.5 0 24

1987 1 39.5 .7 78. 3 12.4 222.5 528.5 912.6 422.7 168.2 0 2.3

1986 15 47 82 27 386 371 152 122 79

1985 23 0 79 159 118 509 358 492 175 12 14

1984 1 25 2 37 142 217 913 88 381 10 13

1983 22 4 51 232 49 696 362 133 148 0 29

1982 NA NA NA NA NA NA NA NA NA NA NA NA

1981 NA NA NA NA NA NA NA NA NA NA NA NA



4.1.4 Topography_:

The topography of the study area is generally plain. Major part of the

aistrict in the south is almost flat while a narrow strip in the north
constitutes the foothills of the Siwalik mountains. The elevation

varies from 60 m. to 457 m. within the entire north-south range. Kamala

river, which originates fron the middle mountains and flows along the

border with Siraha, is the main river system of the district. Jamuni,

Bilauti khola and Aurahi nadi are other major rivers.

4.1.5 Demographyi

The total population of the district is
results of 1991 census, with male/female ratio of 1:0.93. The density of

541975 as per preliminary

population is 459.30 persons per sq. km. and the estimated growth ate
of population as of 1991 is 2.53 per annum. v.D.C. or municipality wise
population of the district is shown in Table 4.



Table-4

Population of DHANUSHA District

S.NO. Village / Town Total Total Total

Development No of No of

Committee House Household

Andupatti 421 513 2772

Aurahi 583 721 4261

Bafai 362 373 2198
Bagchaura 695 814 4561
Baheda Bela 575 808 4 691
Bahuarba 494 636 3918
Balabakhar 911 1122 5825

Balaha Kathal 462 563 2758

Balaha Sadhara 493 556 3074
10 Ballagoth 389 536 3280

Baniniya
Baramajhiya
Basahoiya

11 466 561 3251

12 747 780 3865

13 593 739 4435

14 Basbitti 295 351 1999

15 Batesvor 825 889 4820

16 Beja Shivapur 637 894 4891

17 Begawarr 143 1534 8054

18 Bharatpur 2125 2150 11350

19 Bhuchakrapur 675 709 4022

20 Bhutahi Paterwa 668 738 3701
2. Bindhi 583 737 4142
22 Bisarbhora 565 715 3853

23 Chakkar 619 799 4452

24 Chora Koilpur 546 705 3707
25 Debadina 795 831 5169

26 Deuri Parbaha 491 652 3637

27 Devopura Rupetha 931 962 5790
28 Dhabouli 890 1037 5483
29 Dhalkebar 1282 1379 7714
30 Dhanauji 843 972 5571
31 Dhanusa Govindapur 1166 1292 6529

8



Dhanusadham 1199 1261 6482

33 Digambarpur 1200 1353 1750

34 Dubarikot Hathaletwa 820 1012 5424

35 Duhabi 739 992 5842

36 Ekarahi 522 648 3712

37 Fulgama 1369 1548 8531

38 Ghodghans 533 614 4386

39 Gidddha 56 7 714 4142

40 Gopalpur 637 711 4160

41 Goth Kohelpur 480 578 3020

3982Hansapur Kathpula
Hariharpur

42 616 668

43 1061 1137 6023

44 Harine 572 779 4245

45 Hathipur Harbara 492 687 3141

46 Inarwa 519 522 2723

47 Itaharwa 501 562 3350
48 Jadukoha 688 854 4509

49 Janakpur N. P. 838 971 55021

Jhatiyahi
Jhojhi Kataiya

50 825 852 4381

51 447 514 3162

52 Kachuri Thera 728 818 4540

53 Kajara Ramaul 620 661 4021

Kanakpatti
Kapileswar
Khajuri Chanha

54 569 680 4119

55 682 694 4016

56 710 967 5239

57 Khariyani 1117 1357 7308

58 Kurtha 853 981 5422

59 Labatoli 598 679 3273
60 Lagmagadha Guthi 407 666 3706

61 Lakhouri 405 476 2791

62 Lakkad 509 647 3565

63 Laxminiwas 413 461 2656

64 Laxmipur Bagewa 877 949 5472
65 Lohana 628 838 5062
66 Machi Jhitkaiya 1126 1439 7040

67 Madhukarahi 638 748 4002

68 Mahendranagar 1733 1920 10144
69 Mahuwa (pra.khe) 616 673 3617
70 Mahuwa (pra.ko) 604 732 4062
71 Mansingpatti 448 569 3181
72 Mithilesvar Mauwahi 548 600 3093
73 Mithileswar Nikas 923 941 4958



74 Mokhandha 19 972 5022

738 4637Mukhiyapatti
Nagarain
Naktajhijh

75 1540

76 493 689 4409

77 16 1020 6195

78 Nauwakhore 555 625 3191

79 Nunpatti 459 534 2805

80 Pachaharwa 406 547 2692

81 Paterwa 49 589 3359

82 Paudeswar 758 907 5530

83 Patanuka 346 456 2590

84 Puspalpur 358 380 2053

85 Raghunathpur 1658 1961 9797
86 Ramaidaiya 773 939 4700

87 Sabela 1134 1248 6964

88 Sapahi 916 1119 6000
89 Satosar 795 883 4869

90 Shantipur 638 686 3976

Singyahi Maidan
Sinurjoda

91 165 1296 7109

92 912 1105 6302
93 Sonigama 727 926 5370
94 Suganikas 524 543 3145
95 Godar 1141 1215 6205

Tarapatti
Thadi Jhijh

96 960 1110 6326

97 910 1022 5832
98 Thila Jaduwa 410 501 2717
99 Tulsi Chauda 635 640 3365

Tulsiyahi Nikas
Tulsiyani Jabdi

100 437 595 3671
101 585 796 4438
102 Umaprempur 1495 1769 9376
103 Yagyabhumi 1971 2169 1088

District Total 83983 98239 541975

Source: National Population Census 1991

Agriculture, the main occupation of 35.78
population as of 1981,

economically active
engages approximately 80.5% of it.

Percentage of population on various occupations as per 1981 census is
shown in Table - 5.

103
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Table- 5

PercentageS.No. Occupation

80.5Agriculture/Forestry

13.92 Community Service

2.93 COmmerce

1.2Manufacturing4.

1.5Others.
The ethnic composition of the district population is shown in the

Table- 6. The ethnicity is based on mother languages.

Table- 6

Ethnic Groupp Percentage (1981 census)S. No.

86.121. Maithali

.662. Bhojpuri

o.233. Newars

0.754. Tamang3

12.245. Others

11



4.1.6 Education i

censusSThe percentage of literate populace is 14.958, as per 1981

while total numbers of primary schools is 231 as of

Similarly, a total of 66 1ower secondary and 36 secondary schools, as

of 1988/89, are operating in the district in the educational field.

1988/89.

4.1.7 Food and Agriculture i
The district produces paddy in the highest
as of 1989/90 is
4760 M. Ton of maize and 950 M. Ton of millet for the same year. The

amount, Paddy produawion

wheat127190 M. Ton, followed by 35700 M.Ton of

present irrigation status' of agricultural land (Ha) based on LRMP is

as shown below.

Unirrigated Monsoon Year Round Total Total Overal1l
Irrigated Irrigated Irrigated Irrigable Total

45676 5482 11767 27249 72925 72925

1 Source: Agricultural Statistics of Nepal, 1990.

Table 7 & 8 present area, production, and yield of cereal and cash

crops of the district respectively.

12



Table - 7

AREA, PRODUCT ION AND YIELD OF CEREALS CROPS IN DHANUSHA

*** * ************ ****************

YEAR PADDY MAIZE HILLET HHEAT BARLEY

AREA YIELD PROD AREA YIELD PROD AREA YIELD PROD AREA YIELD PROD AREA YIELD PROD

1975 /76 S8000 1900 110200 6200 1205 7471 1920 807 1549 15895 1140 18120 280 775 217
1976 /77 61110 1420 86776 4100 1100 4510 1920 807 1549 16213 1050 17024 260 773 201

1977 /78 55220 1679 92714 3140 1201 3771 2730 927 2531 15930 1306 20805 210 762 0
1978 /79 53720 1794 96374 3140 1401 4399 2730 927 2531 18000 1150 20700 200 800 160

1979 /80 54840 1840 100906 2980 1255 3740 2730 927 2531 18000 1140 20520 200 850 170

1980 /81 54800 1901 104175 3180 1601 5091 2730 930 2539 17940 1350 24219 870 494 430
1981 /82 57680 1700 98056 3180 1604 5101 2730 949 2591 15320 1150 17618 870 701 610
1982 /83 44990 729 32798 3790 1802 6830 1150 696 800 24260 1190 28869 510 784 400
1983 /84 58180 2171 126309 2510 2120 5321 1150 843 969 19770 1200 23724 510 804 410
1984 /85 57000 1868 106476 2090 1713 3580 500 1000 500 18290 1370 25057 140 929 130

1985 /86 52830 2000 105660 3230 1997 6450 540 927 501 17450 1214 21184 510 804 410
1986 /87 49120 1312 64445 3400 1750 5950 600 1000 600 19000 1300 24700 470 936 440
1987 /88 54200 2012 109050 2510 1594 4001 700 900 630 19990 1370 27386 410 805 330
1988 /89 54170 2211 119770 2210 2068 4570 800 1025 820 20050 1650 33083 300 967 290

1989 /90 54170 2211 119770 2210 2068 4570 800 1025 820 20050 1650 33083 300 967 290
1990 /91 54200 2012 109050 2510 1594 4001 700 900 630 19990 1370 27386 410 805 30
1991 /92 5160 2002 102420 2700 1889 5100 840 1000 840 19100 1628 31100 300 933 280

*** *********************

Note : Area in Hectare, Produet i on in Metric Ton and Yield in Kg. per hectare.
Source: Agricul tural Statistics of Nepal, 1992

13



Table - 8

AREA, PRODUCTION AND YIELD OF CEREALS CROPS IN DHANUSHA

---~--~-----------~~----~~~**********
TOBACCO SUGARCANE

YEAR OILSEED POTATO

PROD AREA YIELD PROD AREA YIELD PROD AREA YIELD PROD
AREA YIELD

**** ***-*-=**--~~--~-----

460 7120 3275 1340 751 1006 540 16298 8801
470 8461975 /76 1800

1976 /77 2520
1977/788

826 1218 540 16298 8801
399 1005 353 7119 25l3 1474

40 6750 270 1500 807 1211 1040 16971 17650
5920 449 2658

4422 370 5000 1850 1480 750 1110 840 17000 14280
1978/79 7370
1979 /80 5000

1980 /81
1981 /82

600
752 1090 850 17494 14870

590 2950 370 4000 1480 1450
1140 798 910 250 20000 5000

2400 700 1680 310 5000 1550
691 760 190 20000 3800

680 706 480 310 5194 1610 1100
672 1720 950 15000 14250698 1689 580 6000 3480 25601982 /83 2420

1983 /84 1780
1984 /85 2240

399 710 600 6000 3600 2590 799 2069 1040 20000 20800

360 6500 2340 1260 849 1070 800 24000 19200
S00 120

400 4875 1950 1480 372 551 800 20000 16000
1985 /86 2250 502 1130

600 840 920 20000 18400509 1171 650 4000 2600 14001986 /87 2300
1987 /88 890 697 620 930 25000 232500

3500 603 2111 660 7591 50100

627 2019 700 9000 6300 1270 803 1020 1200 28000 33600
1988 /89 3220

2111 660 7591 5010 890 697 620 930 25000 23250
1989 /90 3500
1990 /91 3500
1991 /92 3070

603

603 2111 660 7591 50100 890 697 0 930 25000 23250

1630 440 9000 6660 1250 984 1230 1260 31000 39060531
**********

------o-=====--=-*=

Note : Area in Hectare, Production in Metric Ton and Yield in Kg. per hectare.

Source: Agricultural Statistics of Nepal, 1992.
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4.1.8 Livestock

Livestock and its products are another factor which play a very important

role in the socio-economic condition of the country. Further it overall

provides the information about the availability of protenious food for the

people of the district. Population of five major 1ivestock categories for

five years from 1984/85 to 1988/89 is shown below.

Dhanusha

Categori 1984/85 1985/86 1986/87 1987/88 1988/89

cattle 122540 124023 120820 108030 104897

Buffalo 33532 34615 37500 34500 4569

Sheep 200 204 208 155 150

Goat 75743 78106 77325 75930 76461

Pig 463 953 955 1003469

Source: Livestock Statistics of Nepal.

4.1.9 Health Services

A 50 bed zonal hospital and Janaki Eye Hospital both at Janakpur

provide basic health services to the district, supported by 9 ilakka

health posts, 4 general hospitals and 4 other sub-health posts.

Postal services
The district is being served by one district post office, 7 ilakka

post offices and 22 additional post offices in the field of postal

4.1.10

communication.

15



4.1.11 Bankinq & Credit Facilities

Various banks which are operating to facilitate and promote economic

activities in the district are shown in detail below.

Nepal Rastra Bank
Branch Office Janakpuur

InarwaExchange Counter

Nepal Bank Limited
Branch Office Janakpuur

Janakpur Cigarette FactorY Ltd.

Sub Branch office Sabaila
Khajuri
Godar

Rastriya Baniiya Bank
Branch office Janakpuur

Mahendra Nagar

Jadukoha
Pidari Chowk

Agriculture Development Bank
Supervision & Control office

Branch office

Janakpur
Janakpur
Khajuri

Sub Branch Office Nagarain
Dhalkewar
Sabailaa

16



4.1.12 Rivers&Drainage

The district is drained by 13 main and minor rivers which mostly

originate from the middle mountains of Mahabharat & Chure range. The

rivers are as named below:

(a) Jamuni Nadi
(b) Jaladh Nadi
(c) Amariya Nadi
(d) Bhus Nadi
(e) Kamala Nadi
(f) Baluwa Khola
(g) Bilauti khola
(h)
(i)
()

Jaladh Khola
Aurhi Nadi
Basi Khola

(k) Sukajor Nadi
(1) Dharnath Khola
(m) Bighi Khola

17



4.2 MAHOTTARI DISTRICT

4.2.1 Location

the CentralThe project area is situated in Janakpur zone of

Development Region of Nepal with the head-quarters at Jaleswar.

This district borders with Dhanusha district in the east, Sindhuli in

the north, Sarlahi in the west and Indian state of Bihar in the

south. The study area is globallY located between 85° 48" and

85°57'36" east longitude, and between

latitude. The headquarters, Jaleswar, can be spotted on the globe at

85°46'48" east longitude and 26°37 54" north latitude. This district

26°36'49" and 27°41'44" north

cOvers an area of 1002 sg. km.

4.2.2 Accessibility i
The East-West highway passes through this district, linking it to

major parts of eastern, central and western Nepal. A 40 km. long

metalled road connects the headquarters to the E-W highway via

Janakpur of Dhanusha district. The airport at Janakpur is the nearest

point of air service.

4.2.3 Climatei

Temperature:

In terns of absolute extreme values, May is the hottest month and

February is the coldest month of the district. In terms of average,
belowhowever, April

shows mean temperature and absolute extremes
station, the nearest one for the district, from 1978-1987.

to June can be considered hot months. Table
-

9

as recorded at Janakpur

18
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Rainfall:

Annual rainfall as recorded at Janakpur meteorological station from

1979 to 1988 are tabulated in Table 10 below.

Table -10

Year 1979 1980 1982 1982 1983 1984 1985 1986 1987 1988

Rainfall
(mm) 1011 1049 1201 581 1726 1829 1939 1282 2389 2059

Table 11 shows the monthly distribution of the annual rainfal1 of

the years 1981-1990.

Table 11

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1990 0.3 23 22.5 36.5 211.1 54.9 444.9 159.6 390.8 4. 6 0 15.9

1989 14.1 12 21 131.6 122.1 539 193 352.4 16 7

1988 0 57.9 38.1 107.5 51.5 303.1 670.4 608.5 139.3 58.5 24

1987 1 39.5 0.7 78.3 12.4 222.5 528.5 912.6 422.7 168.2 2.3

1986 15 1 47 82 27 386 371 152 122 0 79

1985 23 O 79 159 118 509 358 492 175 12 14

1984 1 25 2 37 142 217 913 88 381 10 O 13

1983 22 4 51 232 49 696 362 133 148 29

1982 NA NA NA NA NA NA NA NA NA NA NA NA

1981 NA NA NA NA NA NA NA NA NA NA NA NA

-----==- --------===-=oo====-========--=---
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4.2.4 Topography i

The terrain of this district is generally plain in the Terai while a
narrow band in the north is the lower range of Siwalik mountains. The
elevation within the district varies from 57 m to 760 m (AMSL).
Hardinath Khola along its border with Sarlahi and Margha river, both
originating from the siwalik mountains, are two major rivers of the
district. Rato Nadi and Jangha Nadi are two other major rivers.

4.2.5 Demography i

The population figure for this district is
preliminary results of 1991 census, with male/female ratio of 1:0.93.

440774, as per the

The density of population is thus 439.9 persons per sg. km. and
estimated growth rate as of 1991 is 2.218 per annun. The vDc wise
population is presented in Table 12.

Table - 12

Population of Mahottari District

S.NO. Village Town Total Total Total
Development No of No of
Committee Houses Households

Anakar 571 700 4128
2 Aurahi 970 1137 5982

3 Bagada 672 878 4602
Bagiya Banchauri 730 954 5127
Bairagiya Laxminiya 349 479 2527

Banauli Donauli 587 681 3935
Banauta 716 841 4048
Bardibas 1054 1091 5961
Basabiti 576 813 4084

10 Bathanaha 971 1204 7208
11 Belghachi 769 821 4381
12 Bharatpur 1023 1132 6664
13 Bhataul1iya 455 640 3519
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Bijayalpura 980 1005 502314
937 1276 716515 Brammarpura

1292 1412 7778
16 Damhimaid
17 Dhamaura 1406 1712 9215

18 Dharampur 596 868 4242

815 1072 6402Dhirapuur
Ekarhiya

19

20 973 1157 7035

21 Ekdara 873 1091 6464

22 Etaharwakatti 688 859 4794

23 Fulahatta Parikauli 517 738 4206

24 Fulakaha 759 894 4655

25 Gaitha Bhelpur 481 712 3874

26 Gauribas 470 811 4324

27 Gaushala 1713 1936 10435

28 Gonarpur 911 1027 5623
29 Halkhori 579 720 4481

30 Hariharpur 859 1030 5245

31 Hathilet 812 860 4446

32 Hathisarwa 481 985 5339

33 Jaleswar N. P. 2452 2954 18161

34 Khairbanni 872 1042 5779

35 Khayar Mara 1156 1162 6327

1046 5627Khopi
Khuttapipradhi

36 793

37 1044 1384 7129
1189 6036Kisan Nagar

Kolhusa Bagaiya
38 1088

39 770 977 5344

Laxminiya
Loharpatti
Mahadaiyatapapur

40 1280 1445 7539

41 1105 1252 6449

42 684 819 4622

43 Mahottari 201L9 2108 8055

44 Maisthan 1262 1272 6744

45 Majhora Bishnupur 739 739 4285

46 Manara 799 891 5196

47 Matihani 1017 1294 6889
48 Meghnath Gorhanna 542 824 4618
49 Nainhi 598 803 5487

50 Nigauli 716 841 4571

51 Padaul 736 816 4697

52 Balawaa 873 1129 6414

53 Parsa Pateli 424 515 2962
54 Parsadewadh 984 1238 6850

55 Pashupatinagar 500 561 3262
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Pigounaa 412 563 3270

57 Pokharbinda 496 701 3440

58 Raghunathpur 578 744 4079

59 Ramgopalpur 1219 1355 6875

60 Ramnagar 884 953 5179

61 Ratauli 713 788 4330

62 Sahasola 701 935 5109

63 Sahodawa 713 831 4602

64 Sandha 527 618 3784

65 Sarpallo 946 1225 7146

66 Samsi 715 956 5116

67 Sripur 1152 1476 7863

68 Simardahi 523 708 3891

940 1208 6271sinyahi
Siswakataiya

69

70 738 1004 5899

71 Sonama 975 1330 7104

72 Sonamai 946 1125 5999

73 Sonaul 439 506 2842

Suga Vawani 547 765 474374

75 Sundarpur 1489 1769 9051

76 Vangaha 1641 1853 9772

77 Pipra 951 1143 6433

Total 56983 80396 440774

Source: Nattional Population Census 1991.

About 40% of the total population (1981 census)

active, engaged in various economic activities. Table 13 below

gives an account of percentage distribution of the economically

active population in various occupations.

is economically
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Table 13

PercentageS.No. Occupation

89. .5Agriculture/Forestry
Community Service 6.72

.9Commerce
2. .4others4.

The populace of the district is dominated in number by Maithili
speaking people, followed by Nepali speaking group. The ethnic
distribution based on mother 1anguages of the district population
is shown in Table 14.

Table 14

Ethnic Percentage (1981 census)S.No.
Group

Maithalli 74.41

12.72 Nepali

1.4Bhojpuri

1.3Magar

Others 10.2

.
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4.2.6 Education:

Almost 133 of the district population as of

of 1988/89, 176 primary
secondary schools are operational in the district.

1981 is literate. As

schools, 58 1ower secondary and 24

4.2.7 Food & Agriculture:

annual production ofPaddy is the main crop of the district with

105200 M. Ton as of 1989/90. Other major crops are wheat, maize and

millet with annual productions (89/90) of 29050 M.Ton, 6090 M. Ton

and 1570 M.Ton respectively. Details with regard to area,

production and yield of cereal and cash crop in the district are

shown in Table - 15 and Table -16 respectively.

Table 15

AREA, PRODUCTION AND YIELD OF CEREALS CROPS IN KAHOTTARI

YEAR PADDY MAIZE MILLET WHEAT BARLE

AREA YIELD PROD AREA YIELD PROD AREA YIELD PROD AREA YIELD PROD AREA YIELD PROD

-- --------*--***-***--*******:-.****** *******-*****.-------- -

2101975 /76 60230 1840 110823 6390 1269 8109 1000 1010 1010 12140 1140 13840 260 808

1976 /77 65825 1400 92155 6070 1333 8091 1500 869 1304 13961 1003 14003 312 808 252

1977 /78 68600 1400 96040 4500 1258 5661 1420 1021 1450 13900 1080 15012

1978 /79 68600 1700 116620 4500 1400 6300 1420 1000 1420 1100 1200 13200 390

1979 /80 68260 1657 113107 4100 1400 5740 1500 1200 1800 11100 1250 13875

1980 /81 68500 1793 12821 4700 1600 7520 1450 938 1360 14670 1250 18338 490 506 248

1981 /82 63010 2000 126020 4700 1611 7572 1450 952 1380 14230 919 13077

490 796 390

795 310

380 789 300

790 696 550

1982 /83 38290 562 21519 2730 2179 5949 4780 600 2868 15320 850 13022 680 500 340

1983 /34 51430 1965 101060 2800 2089 5849 3350 899 3012 15110 940 14203 580 793 460

940 14790 1000 14790 110 1000 1101984 /85 52530 1716 90141 3150 1844 5809 1050 895

1985 /86 47930 2000 95860 3250 1957 6360 1000 800 800 16610 1200 19932 130 923 120

1986 /87 43620 1586 69181 3270 1602 5239 1100 818 900 15830 1100 17413 140 929 130

1987 /88 46650 2059 96052 2670 1659 4430 1150 870 1001 16380 1300 21294 290 690 200

1988 /89 50330 2212 111330 2700 1933 5219 1200 992 1190 17050 1599 27263 200 950 190

290 690 2001989 /90 46650 2059 96052 2670 1659 4430 1150 870 1001 16380 1300 2129%

1990 191 50330 2212 111330 2700 1933 5219 1200 992 1190 17050 1599 27263 200 950

1991 /92 46550 2127 89990 3280 1970 6460 1800 1078 1940 16280 1670 27190 280 893 250

190

*****--*****************************************

Note: Area in Hectare, Production in Metric Ton and Yield in Kg. per hectare.

Source: Agricultural Statistics of Nepal,1992.
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Table 16

AREA, PRODUCTI ON AND YIELD OF CEREALS CROPS IN MAHOTTARI

YEAR OILSEED POTATO TOBACC0 SUGARCANE

AREA YIELD PRoD AREA YIELD PROD AREA YIELD PROD AREA YIELD PROD

1975 /76 2000 500 1000 480 6498 3119 1220 826 1008 140 16000 2240

1976/77
1977 /78
1978 /79

2100 415 37 490 6498 3184 1230 826 1016 246 16000 3936
3770 499 1881 450 6444 2900 14000 829 1161 1190 16025 19070

3700 600 2220 420 5000 2100 1250 696 870 1200 17000 20400

1979 /80
1980 /81

2460 541 1331 420 5190 2180 1180 703 830 1150 17496 20120
1880 590 1109 450 5000 2250 1100 727 800 1080 18000 19440

1000 20000 2000001981 /82
1982 /83
1983 /84

2900 600 1740 500 5200 2600 1060 689 730
820 402 330 920 6000 5520 1640 890 1460 870 22000 19140

850 729 20 460 6000 2760 1640 890 1460 960 20000 19200
1984 /835

1985 /86
1410 603 350 600 5900 3540 1000 860 860 790 24000 18960

1520 599 910 610 4803 29300 830 602 500 550 20000 11000
1986 /87
1987 /88

1420 599 51 510 4000 2040 1650 552 911 620 22000 13640

1400 557 780 630 7000 4410 1450 703 1019 700 25000 17500
1988 /89
1989 /90

1540 597 919 630 9000 5670 1550 800 1240 1210 33000 39930
1400 557 780 630 7000 4410 1450 703 1019 700 25000 17500

1990 /91 1540 597 19 630 9000 5670 1550 800 1240 1210 33000 39930
1991 /92 1120 500 560 650 12169 7910 1400 893 1250 1400 35000 49000
---- ***********

Note: Area in Hect are, Production in Metric Ton and Yield in Kg. per hectare.

Source : Agricultural statistics of Nepal, 1992.
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Shown below is the present status of agricultural land (in Ha. )

based on LRMP.

Unirrigated Year Round Total Total Overal11Monsoon
Irrigated Irrigated Irrigated Irrigable Total

32963 11329 16357 27686 60633 60648

4.2.8 Livestock
Population of major livestock for five years from 1984/85 to

1988/89 is presented below.

Mahottari

Category 84/85 85/86 86/87 87/88 88/89
---.

Cattle 109765 111093 108205 107535 99164

Buffalo 33280 34355 37206 37040 37298
1285Sheep

Goat 93107 98074 97093 95345 97965

Pig 2008 2034 1960 19051981

4.2.9 Health Service
The district is equipped with a 25 bed district level hospital at

Jaleswar and nine (9) other Ilaka H.P. and three (3) sub H.P.

4.2.10 Postal Service
The postal communication service for the district is being provided

by one district post office at Jaleswar together with seven Ilaka

post offices and twenty two additional post offices scattered all

over the district.
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4.2.11 Banking and credit Facilities
various banking offices working in differentAn account of

locations of the district to support and boost its economic

activities is given below.

Nepal Rastra Bank

Exchange Counteer Bhittamor
Samasi

Nepal Bank Limited

Sub-branch office Matihani
Gaushala

Rastriya Banijya Bank

Branch office Jaleswar

Loharpatti
Balwa
Pipra
Bardiwas

Agriculture Development Bank/Nepal

Branch office Jaleswar

Sub-branch office Balwa
Loharpatti
Gaushala
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4.2.12 Rivers & Drainage

A total of 17 big and small rivers originating from the Mahabharat
and chure mountain range drain this district. The rivers are as

listed below:
(a) Kutmusari Nadi
(b) Bigahi Nadi
(c) Rato Nadi
(d) Marha Nadi
(e) Ghaghar Nadi
(f) Ankushi Nadi
(g) Path Nadi
(h) Thalhi Nadi
(i) Gipsi Nadi

Juri Nadi
(k) Jangha Nadi
(1) Marha Khola
(m) Kantwa Nadi
(n) Burhawa Khola
(o) Barbha Nadi
(P) Khani Nadi
(g) Barkhuli Nadi
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5. IRRIGATION PROJECTS IN THE STUDY AREA

The main government agency that is responsible for irrigation

development of the country is department of irrigation (DOI). In

addition to DOI, ADB/N is also involved in irrigation development

and provides loan for shallow tubewells for irrigation to farmers.

There are many irrigation projects, where DOI is involved.

5.1 DHANUSHA

In this district there are altogether two irrigation projects of

DOI covering about 1751 ha of command area in total. They are as

below:

5.1.1 Sagar Nath Irrigation ProjectsS

This project lies in Dhanusha District is completed by now and

irrigates about 500 ha. The project however provides irrigation

facility during monsoon season only.

5.1.2 GTOund Water Project

This project is completed by now and plans to irrigate about 1251

ha of command area year around.

6. Underground Mater

People are expected to exploit the ground water through tubewells

for their various needs like irrigation, drinking, washing, bathing

etc. Hydrologically, ground water is that water which is below the

water table level and is on the Saturation zone. This ground water

or the zone of saturation forms a huge natural reservoir that feeds

springs,streams, and wells. The upper surface of this zone of

saturation is referred as water table. All the pores and spaces on

this zone are filled with water and depth of this zone depends upon

the local geology and other related factors.

Above the vater table and below the ground surface there are many

zones, 1ike zone of aeration, capillary fringe, and many important

activities 1ike evaporation, absorption by plant roots, increase of

soil moisture content, etc. All these activities play important

roles to raise or lower the water table of any area.
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7 DATA COLLECTION

Various relevant maps, reports, data and water information were

collected from various offices of Kathmandu. Some of these

informations were presented in the desk report and some of the

field findings are presented in the field report. further in-depth

study of the reports and necessarY data interpretation are done

during the preparation of the final draft report, along with the

up-dating of the various information available on tubewells during

the field survey.

7.1 Luna consultancy & Construction Co. (P)) Ltd.

The references used to facilitate collection of report, maps and

data relevant to the present project are presented below.

i) Master Plan for irrigation development in Nepal

ii) Land resources mapping project report prepared by Kenting

Earth Science Limited, March 1983, Main Report, 3 volumes of

maps
iii) Population census- 1991, by Central Bureau of Statistics,

National Planning Commission Secretariat HMG of Nepal

iv) climatological records of Nepal

v) Part of the Topo sheet and related maps.

vi) Study of Groundwater Development Strategies for Irrigation on

the Terai. Volume 1-6 by Ground Water Development Consultants

(GDC) International Ltd. Cambridge U.K.

vii) Ground Water Resources of Nepal by Dr.c.K.Sharma

7.2 Land Resources Mapping Project (LRMP)

The LRMP work included land resources mapping of mid development

region and whole of Terai region.

The report deals in fair detail the soil, and land resources of

the study area and the result presented in one main report and few

volumes of maps. This report was widely used by GDC during their
study of ground water development strategies for irrigation on the
Terai.
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The report divides the country into 5 physiographic regions; Terai

(T), siwalik (S), Middle Mountain (MM), High Mountain (HM) and High

Himal (HH). All of these physiographic regions are further sub-

divided into land systems. For example the Terai physiographic

regions is divided (Fig. No. 3) in to land system 1, which includes

areas on lower ground adjunct to major rivers, and is further sub-

present river channel, 1b - sand and gravel bars,divided to 1a

1c-lw terrace, 1d - high terrace, land system 2 - which includes

areas on slightly higher ground that support a large portion of the

Terai population, is further divided to 2a - depressional, 2b

intermediate position- level,

undulating, 2d -high position, and land system 3, which includes

the upper pediment and further divided into 3a very gentle slope

2C intermediate position

10 3b gentle slope 1-50 3c - undulating 1-30 , 3d slope,

highly dissected 0-200 slope. These three land system are further

subdivided into 12 land units based on landscape characteristics

such as position, slope, surface dissection, flooding frequency and

soil characteristics such as drainage, depth, texture, profile

development and PH. Sinilarly other physiographic regions, like

Siwalik physiographic region is divided into 5 land system and 11

land units, middle mountain physiographic regions into 4 land

system and 7 land units, higher mountain physiographic regions into

3 land systen and 8 land units, and higher Himalaya physiographic

units into 2 land system and 6 land uníits.

Thus within the land system or land unit there is a complex of land

types which are too small to be identified on the air photographs

but are readily recognizable in the field, and each physiographic

its own exclusive land system due to whichregion has

geomorphologically similar areas may fall on different mapping

unit, depending upon the physiographic region. Map unit 3 covers
alluvium fans in Terai and similar alluvium fans in high mountains

comes under map unit 13, in the same way sloping land of siwalik is

within map unit 7, whereas sloping land of middle mountain falls on
map unit No. 11 (Fig. No. 1).

7.3 GrOund Water Resources Development Board

GWRDB, which is administered through DOI's Ground Water Division is
only organization responsible to promote the development of Nepal 's
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ground water resources and to provide technical guidance to other

agencies that are involved in ground water development 1ike ADB/N.

In addition to its resource inventory and monitoring roles, the

GWRDB has STW development programme which is based on subsidizing

farmer 's purchase of equipment and assisting with identification of

suitable well location.

Based on data provided by GDP, there exist altogether 23 shallow

and 25 deep tubewells in Dhanusha while 15 shallow and 36 deep

tubewells in Mahottari. Details of the Tubewells are given in the

Appendix - I.

7. Agriculture Development Bank Nepal(ADB/N)2
4

The organized provision of rural credit in Nepal began only towards

the mid 1960 's with the formation of cooperatives (Sajhas) . In

the Agricultural Development Bank of Nepal (ADB/N) was

established under the Aagriculture Development Bank Act. 2024. It

replaced the cooperative bank & took over its function. The ADB/N

1968,

opened normal banking offices in urban and rural areas. It has 218

branches and 298 small farmer 's development programme or SFDP

offices in all 75 districts of Nepal.

The ADB/N's general shallow tubewell (STW) loan programme, which is

HMG's principal vehicle for financing STW development by individual1

farmers, uses relatively simple procedures and is responsive to

farmer demand. A subsidy of 40% on the capital cost is paid by

ADB/N with the balance financed by a "soft" loan that is repayable

over 3-5 yearsS.

This activity of ADB/N allowed it to have more or less good record

of all 1oan provided to the farmers under STW facility. We were

able to obtain altogether 638 numbers of STW data from ADB/N

Central Office Kathmandu which show that altogether they have

provided loans for 127 number of tubewells in Dhanusha and 92

numbers of tubewells in Mahottari. The details of the tubewells

information is provided in Appendix-I, and overall number of
tubewells for the two district along with VDC is provided in the
Appendix-I.
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7.5 TopographicalBurvoy DEaneh. Departmont of urvoy
Necessary topographical and district maps as well as other studies

the project areaof were bought for preparing a study area

reference map.

7.6 Ministry_ of Agriaulture
Agriculture
Department of Food and Agriculture marketing services etc., were

Department well other offices laike theas as

visited and relavant information collected.

Water ResouTCes

In an overall sense, Nepal can be regarded as a "water rich"

cOuntrY. However, the spatial and temporal distribution of Nepal's

surface water resources creates surpluses at some times and places

and shortages at others. surpluses occur in many areas at the

height of the monsoon season, and shortages occur during the dry

season on the medium and small Terai rivers and streams as nost of

them do not cross the MCT (Main Central Thrust) and attains only up

to 4th order. Thus although Nepal's overall water resources should

theoretically provide sufficient water for all irrigable lands,

water supply limitations at many demand points prevent the full

At this juncture, theexploitation of the land

exploitation of ground water by Tubewells becomes imperative.
resource.

The three main source of water for irrigation are rain water,
seasonal dependence and

it practicallly
surface water and ground water. The

considerable variation of rain water, makes

impossible to fully rely upon rain water for all agricultural

purpose."

The next source of water for irrigation is exploitation of ground

water, which the present available data on Tubewell suggest,

quiet impressive in Dhanusha and Mahottari. The ground water table

in the district at few places within few meters and enough quantity

of water is expected to be available for use by Tubewells in the

both the districts

is
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9 Compilation of£ Tubevell Data

Detailled compilation of the Tubewell data of the district was

possible only after field survey and up dating the available

Compilation of data is provided herewith to give a
information.

The
general idea about the existing condition of the Tubewells.

ADB/N data shows presence of STWs in 43 VDC only out of 103 VDC in

Dhanusha. Similarly out of 77 VDC of Mahottari the ADB/N data shows

presence of STWs only in 37 VDC.

10. Field Survey Work

Field survey is one of the major part of the present inventory

study of Tubewells in Dhanusha and Mahottari districts. The

main objectives of the field survey are:

i. To verify the data collected from various Kathmandu offices

during the desk study.

ii.To seek additional up to date information on the spot, about

Tubewells and related information on ground water to fulfill the

reguired information as per TOR.

10.1 Field study Programme & Procedure

We proposed two engineers, four surveyors and eight field

assistants (local) to conduct the field work.We hope that if the

tield team personnel work from early morning to late evening, the

field study could be completed within six weeks time. The procedure

was to be the following :

one engineer could collect data from various local offices and

update the collected infornation and provide necessary orientation

and guide the surveyors as discussed in office. Depending upon the

local situation, engineer would provide necessary guidance based on

the completed survey performance of the surveyor as required.

one overseer/ surveyor with the help of two local assistants would

collect necessary data visiting each village development committee

of the districts.
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Each field survey team, of each district was expected to collect

data on at least two VDC every day. This would require 51 team days

to complete Dhanusha district with about 103 VDC and 38 team days

to complete Mahottari district with about 77 VDC. with two field

urvey teams of 3 persons each, working in each district, We

expected to complete the field survey work of VDC of both districts

by six weeks time keeping some time for contingency. The tentative

schedule of the field work is given in Annex I.

10.2 Field Survey Questionnaire Format

Consultant had prepared one format for field investigation (Annex-

in the spot, along with
A) which was properly filled on

guestionnaire (Annex-B). All the informations collected through

this questionnaire were used to update the various informations

where applicable.
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11. STUDY OF SEALLOW TUBEELL8

11.1 Dhanusha District

11.1.1 Number of Tubewells:

There are 103 village Development Committees

Palika (Janakpur) in Dhanusha District, where tubewells exist in 43
(VDCs) and 1 Nagar

VDCS. However, no tubewells were noticed in the rest VDCs. In

total, 132 tubewells exist in the district, out of which only 40

are DTWs.

Out of the 132 tubewells, 92 are financed by ADB/N through its

various branches and the small farmers development programne, 40 by

JADP. All tubewells are in good condition.

11.1-2 Command Area Covered

The area of land covered by tubewel1ls in the district is 2222 ha.

The average command area af eack abevell is calculated to be 19.25

ha.

11.1.3 General Size of Boreholes:

The boreholes size of shallow tubewells were found to be 100 mm in

diameter. The boring size of the tubewells installed by the

tubewell project and JADP were found to be more. than 150 nm inn

diameter.

11.1.4 Operating Season

During the site visits, it was found that owners of mall land

holdings (less than 3igha) operate their tubewells the year round.

Other tubewells are operated only in the summer season. GenerallY
lands of landlords are cultivated only for one season. shallo
tubewells with on an average of 5-6 hrs. a day are operated for 3

months.
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11.1.5 Operating Mode

All the tubewells are being operated by diesel engine punps, which

consume 1.00 to 1.5 litres of fuel per hour. In sone cases, one

pump is being used in several tubewells.

11.1.6 Average Depth of Tubevells:

Depth of tubewells boring varies from piace to piace. The depths of

both the ADB/N- funded and private tubewells range from 15m to 50m.

and JADP financed tubewells are found to be nore than 100n in depth

11.1.7 Yield

As nentioned earlier, the intensity of he rop varies frm place

To place depending upen the type and nature of the soil, ethnic

groups and their land cldigs. Mes o he land held by small

farmers give 150 cropping intensity. Average intensitY of crop is

noted to be 180%. with an average ef discharge of water per

tubevell by 3.5 liter/sec. The average ?ield of the crops in this

district was noted to be 3.67 ton/ha for paddy and 2.2 ton/ha for

wheat and 7.35 for potato.

11.1.8 De wiseListof Tubewells

The 1ist of tubewells in the district indicating the type of

tubevells and funding agencies are shown in Annex B.

11.1.9 VDCwise Distrimtion of Tubewells and comnand Area

the average discharge and theThe total number of tubewells,
command area covered in each VDC are shown in Annex-I, Figure 2, 3

and 4 respectively2"



11.2 Mahottari Diatrict

11.2.1 Number of Tubewal

Mahottari district comprises of 77 village Development Committees

and 1 Nagar Palika (Jaleshwor) having a total number of130

tubewe l ls out of which 95 are shallow tubewells and 34 DTW. ADB/N

has financed the installation of 95 shallow tubewells through its

branch officea and 30 tubewells were installed by Grount Water

Development Project While 4 tubewells were installed by JADP and 1

by, Private indivlduals. out of 130 tubewells, 129 are in working

condition, and 1 is damaged.

11.2.2 Command AreaCoyeIed t

Area of land commanded by tubewells in the district is 1988 ha. The

average command area of each tubewells calculated to be 19.18 ha.

11.2.3 Genera1 size of Boreholes

Most of the tubewell8 in the district are shallow tubewells with

100 mm diameter boreholes. Deep tubewells have varying sizes

ranging from 100 mm to 250 mm diameter.

11.2.4 9perating. Beason

Except in a few case the tubewells operate for 2 seasons in a

year. The shallow tubewel lB operate for 6 to 10 montha in each

season for about 8 hours a day. The deep tubewel ls, on the other

hand, work for 6 mont:hs in one season vith an avetage of 8 to 10

hours a day.

11.2.5 0perating.Mode

A1l of the tubewel1ls are operated by diesel engines (pumps), which

consume 1.0 to 1.5 1iters of diesel1 per hour. Some of tlhe tubewells
are art isan
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11.2. Avernga Depths»lTulbowoll:

The dopth of the tubewell boring varien from one plnce to anvther
Howevnr, on nvarnyn, It orvuld be taken as 60m. oma of thn deep

tubewel ls have a deptlh of 160m.

11.2.7 Yield

Depending upon vnriotis gaological conditions, sofl texture and

other factors, the yinld of crops varian from vi1lage to village.

On average, the intensity of crop in the district is 1803.

Similarly, the Yinld of different crops nlso varies from plnce to

place. The average yield of crops in this district was notel 3.69

ton/ha. for paddy and 2.21 ton/ha. for wheat.

11.2.8 VDc wiseListofTubewells

The l1st of tubevel1s in the district, indicating the type and

condit ion of tubewell, financing agencies, and shvwn in Annex A.

11.2.9 VDC Distributlon_of. Tubewellsand CommandArea

The total number of tubewel le, the averaye discharge and the total

command area coveted In eadh VDC are shown in Annex -J, figures, 5,

6 and 7.
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12.Compearative study ofTubewella

Variou6 sourc:es wara tusod to collect nl 1 the relavant dntn during

the dnBk study nnd tha datn ware updnt ed duriny the field study.

The comparativ ntidy ot
district are showh bo low.

tubewe lls in Dhanusha and Mahottari

Distributionof shallow_tubewells in theproject area.

*****

DISTRIct ADB/N JADP GWP PVT. TOTAL

Dhanusha 92 92

Mahottari 95 96

Distributionofdeep_tubewells in the proiectarea

DISTRICT ADB/N JADP GWP PVT. TOTAL

Dhanusha 40 40

Mahottari 30 34

Comparative studyof tubewells in Dhanusha District.

S..N Source Financing Agency
ADB/N JICA GWP PVT TOTAL

(STW) (DTW)

Field study
Desk study

1. 92 40 132

2 1.27 25 152
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Comparative study, ot tubowella n Mahottari DIntrlot.

S.N SoUreo inanln Agohey

AInN 1CA IVT TOTAI

(RTW) (tTW)

Field study 30 13)

Desk atudy 144 36 104
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CONCLUSION

we consider that this type of inventory study report dies not call tor a

thorough analysis of the various data collected during desk study as well as

field survey to the systematiclimited ourselvesand thus we have

presentation of the inventory data and relevant informat1on.

During the desk study, the Consultants limited themselves to providing all

the relevant available information that was collected from various sources.

During the field study, various data were collected and they were used to up-

data the Desk Study Report, where applicable.

The basic data specially. on the agriculture products requiring major thrust

to increase the production. In this context we consider the tubewells plaY

important role to provide necessary facilities for irrigation to increase the

present information show there is still
agriculture products. The

considerable potential for the further development of tubewells in both the

districts.

..
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ANNEX--A
FIELD QUBSTIONNAIRESs



Sample Questionnaire for

Inventory Study of Tubewe1ls

Individual Survey Questionnaire Sheet

LOcatioon
1.1 Name of the Project

1.2 District

1.3 Village

1.4 V.D.C
1.5 Ward No.
1.6 Elevation
1.7 Longitude

1.8 Latitude.

2 Accessibility

2.1 Description of Route

3. Type of organization structure developed by farmers to
manage the project for both the Government and Farmers
managed schemes.



Tubewell Details
4.1 Size (mm)

4.2 Depth (m)

4..3 Discharge (lps)

4.4 Type Shallow/Deep

4.5 Recharging Source

4.6 Fluetuation of

Watertable

4.7 Present Condition :Running/Damaged/Defunct
4. .8 Other Water-uses

Than Irrigation :Drinking/Washing/Both/0thers

4.9 Area of Land Being

Irrigated at Present

4.10 Is there any other

source of water

for irrigation Yes/No

PumpDetails
5..1 Type

5.2 Horse Power

5.3 Company

5.4 Total Head

5.5 Type of Power
Required Manual/Electricity/Fuel/Artisan

5.6 If Hanual

Han-hours/day

5.7 If Electricity

K.W.H./month
5. 8 If Diesel, L.P.H.
5.9 If Petrol, L.P.H.



6. Qperation Details
6.1 :Year Round/10-6 Months/3-5 Honths/<3Operating Season

Months
6.2 Daily Operating Hour:

Operating Ageney :IndividualOwner/V.D.C./Farmers3

Cooperative

6.4 Frequency of

Mechanieal Troubles 0ften/Sometines/Rare/Not Yet
6.5 Annual Maintenance

Cost
6.6 Agenoy Bearing the

Maintenance Cost

Einancial Datails
7.1 Source of Finance :Loan/Private/Co-operation
7.2 Financing Agency

7.3 Total Cost of

Installation
7 .4 Amount of Loan

7.5 Interest Rate
7.6 Repay Time

7.7 Condition of

Co-operation

Command Area Details
8.1 Gross Command Area
8.2 Cultivated Command Area
8.3 Intensity

8.4 Cropping Pattern and Yield

Crop Area Yield Prodn. Planting Harvesti
(Bigha) (t/Bigha (t) monthss 8

monthss



8.5 Agricultural Inputs:

Crop Seed Fertilizer Pesticides Human Bullock
kg/bgh. ks/bgh. kg/bgh. Labour Labour

Nane of Persons
Contacted:

10 Name of the Qwner
11 Date of Installlation:

12 Anv other information related to groundHater:

LOCATION MAP

(Showing Canal Alignment and Command Area)



ANNEX-B
FIELD INVESTIGATION FORMAT





ANNEX - C

SUMMARY OF TUBEWELLS IN DHANUSHA DISTRICT
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ANNEX-D
SUMMARY OP TUBEWELLS IN MAHOTTARY DISTRICT
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ANNEX- B

DETAILED INFORMATION ON TUBEWELLS

(DHANUSHA DISTRICT)
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ANNEX- F
DETAIL INFORMATION ON TUBEWELLS

(MAHOTTARY DISTRICT)



TIT
_8____8_

* --

_}_i_i__
E .IL

.._ii_!.__



_io___6..
L

_i_ii_._
_



---

1



iL i.



_I_ii_ii_i_i_

E



L

15__--

11



_

Taal

_



31

E



i

_
ii_i_i

__
. i- o



1

14



1

---

||at_l8



F

-



__
_13

E

1

-



_
I14.

T



a



***

*

i



***



,

LLLLLL



atel

- -





E
laal_

****



2

*************

*** ** * **

*

**

Igl_ _____3

E



***

L

-_

E_



**

mN *

8_
..i..

****



ANNEX G

WATER TABLE DEPTH
(Source: Reference No. 13)
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ANNEX-H
FLUCTUATION OF WATER TABLE
(Source: Reference No. 13)



DEPTH ToO WATER TABLE IN OCTOBER 1988
(DHANUSHA DISTRICT)

2988000 2986000

2983000 2983000

PuabpalpurBakabr

2978000 2978000
Hoh

EhuchckrdpurBateshor bhum Godur

2973000 2973000

Dhanusha Raghunothpur
2968000 2968000

Ramda

296300a
Kachurt

Chora kayaipur
Mujla

!2958000 Paudeshor 2958000
Yedukuha Gotha Oqur

2953000 2953000

Chanqikaya
Gangud

2948000h Balha2940000

Jatahi

29430002943000

aecn LLLLLLLLLLL LLLLILLLL



RISE OF WATER TABLE IN MAY OCTOBER 1987
(DHANUSHA DISTRICT)

2988000 2988000

2983000 2983000

Puabh yabar

2918000 297e000

Go

2973000 2972000

Charuh RágnunthpPu
2968000

Ran

2363060 2263000

Kachuri

Chora koyalpur

233c0o P K 29580CcoCotha

2953c00O 2953000

anau atlya
hadl jnin]ha
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29480C3234300 Belha

29 43000 2943000
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DEPTH To WATER TABLE IN MAY 1988
(DHANUSHA DISTRICT)

2988000 2988000

2983000 Lalthitt 2983000

Dhalkebr
Kkaumblsuna

2978000 2978000
unbartya

/Ramncdr*ROoT Godat

2973000 2973000Byogawanpun
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Rl pur Raghunathpur
2968000 Dhanuahaa 2968000Bhutahl

|Ramsiya

thiiesnor Matahi Pateg
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2963000 2963C0d
Bakchauda

ujneio Kroriieni
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RISE OF WATER TABLE IN APRIL - OCTOBER 1987
(MAHOTTARI DISTRICT)

2997000 2997000

2992000 2992000

2987000 2987000

Baraibd
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2982000 2982000

Gausn aapyr
2977000 2977000

PundPur

2972000 Ponamg 2972000

Akhalesha

2967000 2967000

ahyanpd
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Ratwata uht 29520002952000 Hochord
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DEPTH TO WATER TABLE IN OCTOBER
(MAHOTTARI DISTRICT)

2997000
2997000

2992000
2992000

2987000
2987000

ardiooa

2982000
2982000 gachhl

Blalpuro
-2Gayahala 2977000

2977000
Sundeur

2972000
2972000 Sarcnaa Ehangaha

Akdidlashr

2967006
2967000

aryanpur Bagada

hangrampur 2962000
2962000

Harigorgamma 2957000
2957000 Ratoull

Ratwgta Bdnaull 2952000
2952000 Holkhor

2947000oilbargahwor
2947000

y6tihan "

CLL LU LLLLLELL L L 2942000
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CEPTH TO NATER TABLE IN APRIL 1988
(MAHOTTARI DISTRICT)

2997000 2997000

Khalrnar

2992000 2992000

2987000 2987000

Haraibas

Kgper
2982000 Ralyd 2982000

anigehgrgur
Hlogrk
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29670002967000 Bhagatipur

ahyanburGedhadhetpur
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2962000 Mahadaira 2962000Sanolta

Manarakatti Harigorgamma
2957000 Rátoull 2957000

Slaya(Katatya Vairadamhi
Hardlya

2952060 anara Danou 295z000
Hakhor
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2947000 Suna 2947000
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ANNEX- I
DTSTRICr ¥APS HTH BE KLS

CoMAND AREA AND DITSCHARGBINPUT



Tig.2 DI8TRIDUTION OP TUDEWBLLB
(DIIANU8HA DI8TRICT)
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Pig.3 COMMAND AREA OF TUBEWELLS (Ha)
(DHANUSHA DIBTRICT)
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Fig.4 AVERAOE DIBCHARGE OF TUBeWELL8 (Lps.)
(DHANUBHA DIBTRICT)
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Fig.5 DISTRIBUTION OF TUBEWELLB

(MAHOTTARY DISTRICT)
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Pig.6 COMHAND AREA OP TUBEWELLS (Ha)
(HAHOTTARY DISTRICT)
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F1g.7 AVERAGE DIBCHARGE OF TUB EWELLS (Lps
(MAHOTTARY DISTRICT)
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ANNEX- J
LBTTERS AND RCOMBNDATION
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