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EXECUTIVE SlJl\1l\1ARY 


Bnckground 

1. 	 Agriculture is, traditionally, the dominant sector of Nepalese economy. It provides 
livelihood to about 90% ofthe population, and accounts for42% of the GOP. 

2. 	 Irrigation and agriculture are inseparable in the senSe that development of the latter 
cannot be anticipated without development in irrigation. In Nepal, irrigation 
development continues to be one of the priority sectorS of public investment in almost 
all development plans and the Department of Irrigation (DOl) is the responsible public 
agency for the execution of irrigation projects. 

3. 	 The Agricultural Perspective Plan (APP) ofNepal, which was formulated as ablueprint 
for economic transfonnation of the nation, envisages rapid growth in agriculture 
through irrigation development. Therefore, to establish a defined policy guideline for 
future course of action, the NPC has decided to execute a study on the E:ffectiveness qf 
Investn:ent in Groundwater Development. 

4. 	The main goal of the study was to assess the effectiveness of GW irrigation systems 
with respect to area coverage economic benefits, operation and maintenance and 
recommend future measures for implementation. 

5. 	 Altogether ten (out of twenty) sample districts were selected purposively with a view 
of geographical (terai & inner terail and administrative (all five development regions) 
representations, by type of GW systems (shallow, medium, deep) and by agencies 
(DOl, ADBN, DOA). 

6. 	The area under irrigation was verified basically by measuring the discharge of at least 
tw() selected pumps and observation of the irrigated area in the· above mentioned 
districts. 

7. 	The sample size was taken as one percent of the total GW schemes aild the number of 
households for enumeration Were detennined on the basis of one household per 15 ha 
area covered by each sampled GW system. The particular tubewell(that has been 
instalJed and operated for more than two years) 'to be studied was selected in 
consultation with district level DOliADBN offices. Attention was paid to represent 
samples from different geographical area within the district. 

8. 	The study relies mainly on primary information through field survey (Household, Key 
informant survey and measurement & observation). Besides, secondaI), information 
was collected from various relevant agencies. 



9. 	 DOl, ADBN and DOA· are the major players in GW development in Nepal. 
Groundwater Resources Development Board (GWRBO) under 001 was established 
for exploring the potentials of GW. GWRBD is being supported by the World Bank 
through Irrigation Line of Credit (ILC) Project. 

10.ADBN is involved (since 1970) in promoting STWs and has the largest network of 
field offices. ADBN Was involved in installing 41000 ST\Vs, 4500 Dugwells, 9000 
rower and treadle pumps and 800 arte~ian wells providing . irrigation facilities in 
approximately 165,000 ha. area through government supported subsidy pl'ogntms; The 
STWs, dugwells, rower pumps, and treadle pumps being propagated by ADBN in the 
Terai region have already created irrigation means for about 165,000 ha. 

11.DOA's role in promoting GW development was contilled to JICA supported JanakpLlr 
Agricultural Development Project area in Dhanusha district with recent. extension of its 
activities in Chitwan and Banke districts. . 

12.Beside these main actors, International Development Enterprises(IDE) is supporting 
Treadle pumps in coordination with ADBN and Grameen Bank and other non;.. 
governmental organizations (NGOs). 

Findings 

L 	Some variation between reported and actual number of running GW schemes has been tbund 
during" the field survey. The variation of individual (ADBN) shallow tubewell was caused due 
to replacement of tubewell aftetlO~12 yeats of installation. The total actual number ofSTWs 
were deviated from reported number by 7% due to installation failure and the number of 
actually running srw were deviated from reported number by 14%. Likewise the failure 
cases of DTW has found about 5%. So the actually running numbers of DTW was less by 
27% from reported numbers. It was found that about 30% DTWs installed by JADP were 
non-functional. The optimum failure cases of DTW has been encountered in· Dhanllsha 
district. 

2. 	Nepal's Terai is rich in ground water potentiality. Out of the total potentiality of STWs only 
7% is used thus far. Similarly 23% potentiality of DTW was used. Taking into consideration 
the. above facts, it is clear that the huge ground water potentiality remains still unused and 
future prospect ofground water development in Terai appears promising. 

J. 	Technical aspect of the study has covered the installation details compnsmg of well 
specification of OW schemes, physical condition of existing GW schemes, water distribution 
system and drilling technologies adopted in various GW schemes, utilization of water, 
operation and maintenance situation and sustainability of GW project in comparison tosurHlce 
irrigation schemes. 

4. 	 Various fhctors govern the life of a tubewell. The em~ctive lite of both manllal and machine 
drilled tubewell depends, besides other things, on type of material used, well design, operation 

1nd timely maintenance and on the skill of installer and drilling technology. About 67% 
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DTWs and 22% STWs were found in operation for mOl'c thu II 10 years. Likewise 50'X) 
MTWs and 56% STWs were found in operation below:; years. Time required to instill! II 

tubewell varied from 5 days for STWs to 40 days for DTWs. And, the manpower needed for 
installing STWs and DTWs varied from 6 and 13 md, respectively 

5. 	Tubewell of various sizes ranging from IS'- 4" (STW) to 6"-.l2'1 (MTW/DTW) in diameter 
have been installed depending upon the transmitting capacity of aquifer and purpose of the 
scheme. 

6. 	 Similarly, average depth of the GW systems range from 18m (STW) to 68.5111 (MTW) and 
124m(DTW) . Static water level (SWL) of shallow aquifer fluctuates heavily in comparison to 
deep confined aquifer. Average SWL of shallow aquifer was noted to be 3.45m, while that of 
deep aquifer;. 26.2m. There was no considerable differences noted in discharge of STW and 
MTW, which was 12.7 Ips and 15.5 Ips respectively. 

7. 	 Overall physical condition of different types of structures ego tubewell, water lifting device, 
canal and ditches of GW schemes has been observed during field visit. No considerable 
damages have been encountered, except minor case of breakdown of water lifting devices 
(pumpsets) and leakage in gate-valve (DTW). 

8. 	 Almost 74% of the individual STWs did not have water conveyance structures, beca~se they 
were installed directly in the farmers own land. The physical condition of open field channel 
constructed in deep tubewells were very satisfactory. About 36% of field channel were 
damaged and only 27% of them were in good condition. 

9. Mainly two types of water distribution systems were found in practice i.e. open channel and 
buried piped system. Buried piped distribution system has been introduced recently in MTWs 
and DTWs by BLGWIP and KTP under ILC program. The system has comparative 
advantage over open channel in terms of saving agricultural land and reducing conveyance 
losses due to leakage and evapotranspiration, despite ofcost increment by 25-30%. 

IO.Most of the MTWs (67%) and DTWs(64%) have lined field channels and their average length 
was found to be 1000m and 600m, respectively. And, maximum conveyance losses (45%) was 
noted in DTW due to damage offield cnanneJ. It was almost negligible in case of STWs . 

11. Various types of indigenous drilling technologies ego sludge, bogi, thokmva and manual rotary 
were used in STW installation. Construction of MTW and DTW was confined in machine 
drilling technology. Selection of drilling technology basically depends on type of well,' depth 
of well and subsurface formation. Each drilling technology has its own advantages before 
other technologies. 

12.The operation and maintenance 	of individual tubewell was satisfactory in comparison to 
community owned well. The O&M situation of agency managed systems which were recently 
handed over to water uS,er's group (WUGs) was found not satisfactory due to inetlectiveness 
ofWUGs. 

11I 
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13.Availability of repair and maintenance facility and spare parts was found relatively good in 
STW scheme because those were equipped with Indian diesel engine driven pumpset. The 
repair and maintenance and spare parts of diesel pumpset is nOt a problem to the !1u'mer, 
because this facility is availablein the local market. 

14.About 40% DTW and 97% STW had diesel driven primeover, and 60% DTW and all MTW 
had electric submersible pumpsets 

IS.Most artesian tubewells had a decreasing discharge over time. The variation of discharge ill 
winter to summer occurred due to water table tluctuation. The area coverage by an individual 
STW was found relatively low with respect to tubewell capacity due to small and fragmented 
land holding. of tubewell owner, low cropping intensity and marketing problem. The low area 
coverage ofcommunity tubewells were due to poor motivation, inadequate support services, 
lack of coordination between line agencies, relatively high cost of operation and maintenance 
and ineffectiveness ofwater user's group. 

16.A positive deviation of actual discharge (upto 112%) from reported discharge was found in 
case of STW while a negative deviation in discharge was found in case of MTW and DTW 
(upto 3S%). 

.17.On an average. the discharge ofa well was 3-10% higher in winter in comparison to summer. 

IS.The actual area coverage was 37% lower than reported with maXimUiTI deviation (57%) in 
manually drilled AT\V and 47% in case of DTW schemes. The Il~gative deviation of area 
coverage of MTIV and STW which came to be -12% and -10% respectively was not so 
remarkable. 

19.The area coverage by a tubewell in winter and summer season depends mainly on the cropping 
intensity adopted by the farmers. 

20.The average investment cost ofa OTW and STW was found to be Rs.l9,6S,OOO and Rs.36,OOO 
respectively. Similarly, the cost of Operation and Maintenance of DTW and STW was found to be 
Rs.l7000 andRs,3000. respectively. The average replacement cost of otw and STW was found 
to be Rs.1200 and Rs.2300, respectively. 

21.Although the life of the GW project depends on materials used, well design and workmanship of 
installing personnel, the sample DTWs and STWs were found to be operating since last 20 years 
and I°years respectively. 

22,From O&M point of view, STWs were comparatively more efficient than OTWs. The user's 
committees formed for the overall operation and management of Community projects (usually 
OTWs) were not fimctioning successfully. 

23.Repair and Maintenance facilities for large scale OTWls and their accessories were not IQcally 
available. On the contrary, the same'was easily available in case ofSTWs. 
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24.A socio-economic impact assessment ofGW schemes reveals that the average annllal working days 
of the sampled households was 186 indicating only half of the annual working clays utilized in 
agricultural activities. Moreover, small size ofland holding is not sufticient enough to generate fhll 
employment for the family. 

25.Theintroduction ofirrigation system brought positive changes in terms of cropping patterns, 
cropping intensity and yields. lnstallation ofGWsystems helped to change the traditional (rain-ted) 
cropping patterns. Farmers are able to prepare seed-beds on time so as to canyOllt transplantation 
as soon as the rain starts. Wheat and vegetables, which were hardly visible in rain-fed systems 
before. have become important crops after GW scheme installation. An average cropping index in 
the sampled areas increased from 154% to 178% after GW installation. 

26.The average yields ofall the crops increased from 2.28 mt, 1.16 I11t. and 1.36 I11t before to 3.48 Int. 
2.14 mt and L73mt per ha after in case ofPaddy , Wheat and Maize respectively. . 

27.M a result of increase in farm production, total per capita income increased from Rs 5070 (US$ 
89) to Rs 7456 (US$13l) before and after the project. 

28.Theincrease in income had positively contributed to the consumption level. On an average, 67% of 
the sampled respondents begun to consume more vegetables. Similarly 65% of the respondents 
begun to eat more nutritious foods like meat, fish and milk. 

29.There was hardly any direct impact of the project on women to reduce their work burden except 
easing laundry work in areas having artesian tubewells. 

30.Most of the farmers who had good harvest reported to have problems in getting fair price for their 
product. 

31.The services provided by the line agencies was found to be less than satisfactory. 

32.No dispute among beneficiaries was found for using the GW schemes for fish ponds. 

.33.None ofthe GW schemes had significant environmental hazards. 

Conclusion and Recom mendation 

There is a huge potential of exploiting GW for the benetit of the country. Of the GW 
schemes available in the country, STWs seems to be financially viable, technically feasible and 
operationally sustainable. All inlegrated GW development program incorporating key al'eas amI 
collaborating partners indicating their defined roles & responsibilities has to be developed, 
implemented and monitored strictly. Furthermore, a masterpJan comprising of inventory 
assessment of the resource and a time frame use and a human resource development plan also 
has to be developed. 
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CHAPTER - I 


INTRODUCTION 


1.1 Bacl(ground 

Agriculture is, traditionally, the dominant sector of Nepalese economy. It provides 
livelihood to about 90% of the population, and accounts for 42% of the GDP. Despite 
agriculture being the hub of the national economy, its growth during last t\yo decades is 
limited to an average of 3% per year, only slightly above the population growth rate of 
about 2.5% for the same period. 

Irrigation and agriculture are inseparable in the sense that development of the 
latter cannot be anticipated without development in irrigation. In Nepal, irrigation 
development continues to be one of the priority sectors of public investment in almost all 
development plans and the Department of Irrigation (DOl) is the responsible public 
agency for the execution of irrigation projects. As of 1993, DOl constructed a total of 
220 new irrigation schemes and provided assistance in therehabilitation of more than 500· 
farmer developed and managed irrigation schemes. The declared command area under its 
intervention is reported to be 451,300 ha. . 

Nepal's agricultural productivity has remained relatively stagnant over the past 20 
years or more, with a modest average annual increases of 1.8 per cent in total cereal grain 
production. The potential for expanding areas being minimal, the only option left for 
improvement is the introduction of modem farming practices with the provision of 
irrigation facilities and their effective management. 

At present, under rainfed conditions, average cropping intensity is about 111 per 
eent Whereas it eould be easily increased to 175 and 250 per cent with the provision of 
year round irrigation. The performance of the irrigation sub-sector needs substantial 
improvement. Statistics shows that the average annual expansion of irrigated area is 3.3 
per cent only. 

A major policy shift however has occurred after the restoration of democracy in 
1990. The Agriculture Perspective Plan (APP) introduced by the government has a 
different outlook for the irrigation sub-sector. It accords high priorities to irrigation 
development and places increased emphasis on agriculture as a system requiring a broad 
range ofcomplementary activities to increase production. 

The Agricultural Perspective Plan (APP) of Nepal, which was formulated as a 
blueprint for economic transformation of the nation, envisages rapid growth in agriculture 
through irrigation development. The plan forms the basis of the upcoming ninth five year 
plan and aims to increase the cropping intensity by increasing the irrigated area. The plan 
emphasizes that if Nepal has to transform its subsistence agriculture into 



diversified/commercial form, the vast potential of groundwater (GW) must be exploited 
by installing STW and increasing the productivity per unit area by increasing the rate of 
fertilizer use. Therefore, to establish· a defined policy line for· fltture course of action, the 
NPC has decided to execute a study on the Effectiveness of Investment in Groundwater 
Development 

1.2 	 Goals and Objectives of the Study 

The main goal of the study is to assess the effectiveness of GW irrigation systems 
with respect to area coverage, economic benefits, operation and maintenance and 
recommend future measures for implementation. Other objectives set to achieve the goals 
are as follows. 

a. 	 to confirm actual area irrigated in the country by GW schemes; 

b. 	 to examine the issues concerning the efficiency, effectiveness and impact 
ofgroundwater irrigation development to improve future performance; 

C., 	 to assess the appropriateness of design, inputs and implementation 
arrangements as well as the sustainability of benefits generated by various 
modes of implementation ofgroundwater development processes; 

d. 	 to establish the linkages between the groundwater and surface water 
development and recommend the course of action to be adopted in order to 
achieve the balanced development in. both the sectors keeping in view the 
factors such as sustainability, operation and maintenance cost, long term 
and short term national needs. 

1.3 	 Study Approach and l\IIethodology 

1.3.1 	 Conceptualization oftile Stully 

The study approach and methodology was designed for the in-depth field 
investigation of GW schemes in Nepal . A conceptual framework was developed to 

. understand the problem, project goal, .study concern etc (fig. 1). The framework formed 
basis for conceptual clarity about the study and in designing the study methodology. 

! 
,­
f 
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Fig: 1 Conceptual Linkage of the Study 
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1.3.2 Development ofAssessment Indicators 

The evaluation indicators were developed as per the study concern, objectives and 
conceptualization (fig.2). 

Fig. 2 Study Concerns, Indicators and Tools 
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Financial Aspects 
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1.3.3 Selection of tlte Districts for Area Verification 

The project districts for the study were selected purposively. using the following 
criteria. 

• Geographical Representation (terai, inner terai) 
• Administrative Representation (eastern to far-western region) 
• Type of G\V systems (shallow, medium, deep) 
• Agency Involvement (DOl,. ADBN, DOA) 

Based on the above criteria, ten districts out of twenty were selected for the 
verification of the irrigated area as shown in the table below. 
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Table: 1.1 
Districts selected for OW Irrigated Area Veritication 

Administrative 
Zone 

Agency Type Tuhewell Type 

DO[ ADBN DOA STW MTW DTW 
GWRDB suwp lLC !FAD JADP 

[ Eastern Region 

Jhapa 
Siraha • X * 

•X 
.It:

• 
Jr 
J[ 

Jr 
X 

IT Centml Region 

Dhanusha 
Bara 
Chitwan 

X 
X 
X 
X 

•X 
X 

J[ 

X 
J[ 

X 
X 

m Western Region 

X 
J[ •• 

J[ 

II 
X X 

J[ • 
X 
X 

Rupendehi 
Nawalparsi . 

N M-Westem Region 

Dang 
Banke 

J[ )( 

)( •
X • 

X 
Jr 

X

•V F-Westem Region 

Kailali X 
- ­ ~. X X .~--

Thearea under irrigation was verified basically by measuring the discharge of at 
least two selected pumps and observation of the irrigated area in the above mentioned 
districts. 

1.3.4 Selection ofDistricts for In-deptl' Socio-economic Study 

The sample districts were selected for in-depth study adopting the criteria 
mentioned under chapter 1. Initially it was agreed upon, to carry out study only on S 
districts tUltncly Jhapa, Dhanusa, Rupandehi, Nawalparasi, Dang and KuilalL In the field, 
however, tendistricts were surveyed; The size of the sample number of tubewells studied 
under technical and seoio-economic aspects are presel1ted in table below: 
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Table: 1.2 
Sample size and Number of Surveyed Tubewells 

Tedmkal Study Soci,,-E~"110t\li.! Stu,ly 
Oi.lnca No,of TtJ~ewell. 0!llJicd No.of R~SIIOn<lcl1ls. ~r--.r;:W 

STW ATW 1v11'W nTW 'rnt~1 sTW An''' I\n'w DTW Tnl;ll :nW ATW MTW nnv T, 

Kailali S · · 2 7 9 2 it <) 5 
Banke 2 · · I 3 I J 2 I I 
Djng. I - · I 2 I I 2 I .:I 
Dcukhuri 
Rupanddli 4 I · 2 7 8 I 2 II H I 5 
Nawall'lrr.13i 3 · 2 I 6 3 . 2 I (; 5 2 · 
Chiiwan 3 · · I 4 I - 1 I · 
Sara 3 · · I 4 2 - 2 2 · 
DhaOl.L<lI I I - I 3 1 1 2 4 I I :2 
Siraha 3 · - 1 4 1 I 1. I I 
Jahpa 6 · · 1 7 9 . ') 9 · 
Total 31 2 2 12 47 36 2 2 IV 50 36 2 2 17 

14 
2 

" 
14 
1 
I 
2 
4 
:2 
t) 

59 

The sample size and study area were determined as the following basis. 

• 	 One percent of the total GW schemes were taken as a sample in the above mentioned 
districts. . 

• 	 The humber of Households for enumeration were determined on the basis of one 
Household per 15 ha area covered by each sampled GW system. 

• 	 The particular tubewell to be studied was selected in consultation with district level 
DOliADBN offices. 

• 	 ThoseGW systems installed and operated at least for two years or more were selected 
for the study. 

• 	 Attention was paid to representative samples from different geographical area. 

1.3.6 Information Collection ami Analysis 

. The study relies mainly on the primary information collected through field survey, 
Secondary information were also collected from available reports and documents. The 
survey was conducted using various survey tools and methods. Among others, the 
following survey techniques were used to different sources tor collecting primary 
infomiation. 

• 	 Key Informant Survey 
• 	 Household Survey 
• 	 Measurement and Observation 

The data and information collected from various primary and secondary sources 
have been analyzed and presented in simple tabular form. The tables are self explainatory 
in many cases and are discussed in brief. Supporting information of the main tables are 
presented in the annexes. 
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CHAPTER- II 

IRRIGATION DEVELOPMENT IN NEPAL 


2.1 History of Irrigation Development 

Irrigation has been practiced in Nepal for ages. For centuries farmers in Nepal 
have developed numerous irrigation systems with local resources and technical 
capabilities. Most farmer managed irrigation systems (FMIS) exhibit technical limitations 
but have demonstrated impressive managerial skills that have kept them functioning. 

Until mid-sixties, emphasis was given to the construction of government-financed 
medium and large irrigation projects. The Minor Irrigation Program, a precursor to 
irrigation sector project (lSP)/irrigation line of credit (ILe) launched in 1966, was the 
first effort that formally recognized the need for people's participation in irrigation 
development. It has provided assistance to some 37,000 ha of existing FMIS, most of 
which are located in the Terai. Further programs to assist FMIS have been initiated by 
DOl (e.g., the Food for Work Program), Department of Agriculntre Development 
(DOAD) the Ministry of Local Development (MLD), and the Agriculture Development 
Bank of Nepal (ADBN). TheDOAD and MLD programs were consolidated into DOl in 
1988, but ADBN continues its programs in two important areas: shallow tubewell (STW) 
development and small farmers development. 

In the Sixties, Indian involvement in irrigation began to dwindle and the 
involvement of the F AOIUNDP and, subsequently, in the early seventies, the Asian 
Development Bank (ADB) and the World Bank began to assume greater importance. 
Presently, almost three-fourths of NepaPs irrigation activities are financed by external 
donors. 

Although great emphasis has been placed (in successive Five Year plans) on the 
rapid expansion of the irrigated area, hectare target still remains the main guiding 
principle for irrigation development until the eighth plan. The government still heavily 
depends on large irrigation schemes rather than individual and farmer managed irrigation 
systems. The status of area covered under irrigation is presented in the table below. I 

r 
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Table 2.1: 

Irrigation Development by Government Agencies 


Plan Period Target (ha) Achievement (ha) Remarks 
Total Per Year 

Before First Plan - 6,228 NA Chandra Canal 

First Plan (1956-61) 20,785 5,200 '.. 1,040 Five years 

Second Plan (1962-65) 32,544 1,035 345 Three years 
Third Plan (66-70) 50,654 52,860 10,572 Five years 
Fourth Plan (1971-75) 253,711 37,733 7,547 Five years 

Fifth Plan (1976-80) 230,220 95,425 19,085 Five years 
Sixth Plan (1981-85) 233,482 172,649 34,530 Five years 
Seventh Plan (1986-90) 235,000 179,337 35,867 Five years 
Fiscal Year (1990-91) 41,158 20,810 20,810 No plan 
Fiscal Year (1991-92) 38,000 27,527 27,527 No plan 
Eighth Plan (1992-1997) 293,895 273,348 54,670 Five years 

(Estimated) 
-

Total 1,429,413 872,152 
Source: The Eighth Plan (1992-97), NPC. 1992 

2.2 Groundwater. Resource Development Potential 

Nepal is believed to have surplus water resources both surface (200 billion cubic 
metres) and groundwater (12 billion cubic metres) development of the 1.8 million ha of 
land available for irrigation. At present, Nepal is making use of less than 8% of its water 
resource potential (APP 1995). 

The groundwater resource potential of Nepal is being studied at various levels. 
Two comprehensive investigaions of the shallow aquifierhave been conducted in recent 
years. The first investigation supported by World Bank and- carried out in 1986/87 by 
Groundwater Development Consultants (Cambridge, UK), investigated the most suitable 
strategy for groundwater irrigation development including both deep and shallow 
aquifiers. The secOnd one, supported by UNDP, involved collection of large amount of 
technical information on the properties, occurence and potential of shallow groundwater 
resources in the terai since 1987 for all terai districts. It has established a computerized 
Groundwater Information System (OWlS). 

Different agencies have developed irrigation infrastructures covering about 62% 
(1.1 million ha) of Nepal's potential irrigable area. But the actual irrigated area is about 
71 % of the developed potentiaL and only 38% of the development potential is for year 
round irrigation. More than two thirds of the area actually commanded by irrigation is in 
the terai. a little over a quarter in the hills. and less than 5% in the mountains. 

Nepal's Terai holds large potential of groundwater development. The Terai lies in 
the Indo-gangetic basin and contains large sediments and alluviums deposited by rivers 
from centuries. The old alluvial deposits lies at a depth of 500 m and more, where as 
recent alluvium is found to be above 500 m. In the process of deposition by river, a 
complex system of aquifers developed in it and became aquitard and aquiclude at 
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distances, i.e., sandstone horizon changed to silt and finally clay. Geometrically, the 
aquifers are inter fingering. 

The ground water resources of the Terai are dependent on two parameters, i.e., 
rainfall and geology. The Terai has, on average, 1,500 mm rainfall per annum, and 
according to space-wise distribution the foot hill zone has more precipitation as 
compared to the southern part. ,/ 

As the Terai region is flat, 8 to 10 percent of rainfall is retained as ground water. 
Furthermore, most of the big and small rivers cut across the 'ferai. These rivers act as a 
source of recharge in the upper part of Terai. whereas in winter and summer months 
when rainfall is not available, the surface aquifer and bank storage help to augment the 
low flow of the stream. 

Extensive investigations were carried out by Ground Water Resources 
Development Board(GWRDB) and ADBN fordeep as well as shallow tubewells in the 
Terai. For water table higher than seven meters, either it will require deep tubewells or 
injection pumps. Most of the shallow aquifers in 

Terai is confined within 40 m. The deep tubewells can be used to tap shallow as 
well as deep confined aquifers. As the Terai plain rises near the foot hills, it is necessary 
to install deep tubewells in the northern part of the East-West Highway. The STW and 
DTW potential of Terai region is presented in table 2. 

Table 2.2: 

Shallow and Deep Tubcwell Potential in tile Terai (District-wise) on the Basis of Recharge 


District Land <lrea Estimated Surface Recharge Recharge T!.ltal No. of No.of Spacing Total Spncm; 
(sq. km) Area of area to Bhabar ofSTW recnarge DTW STW ofSTW command ofDT\\ 

Bhabar (sq. kin) (miLclI.m) (mil.cu.m) (1",l.ell.m) 3re,\ b} STW (ml 

(sq. km) (ha) 

lhapa 1,568 258 1.310 260 939 1.199 325y3256X65.208150 163,020 S(]II 

Morang 1,846 203 1,643 174 609 783 217 42.291 200 105,727 t)61J 

Sunsari 1,270 141 1,129 122 419 541 152 29.097 200 72,742 Q()P 

Saplari 1,359 249 1,110 159 361 520 198 25.069 210 62,672 Ll'1 
Siraha 1.227 226 1.001 145 360 505 181 25.000 200 62,500 Lll7 
Dhanusa 1,217 138 1,Q70 106 232 338 132 16.111 250 40,277 1.0.1:' 
Mahottari 987 113 874 87 188 275 108 13.055 250 32,637 1.()5~ 

Sarlahi 1,263 143 1,120 III 113 223 138 7.777 400 19,442 1.1117 
Rautahat 1,037 130 907 76 258 334 95 17.916 200 44,790 1.1 (,l) 

Ba(a 1,295 162 1,133 94 322 416 117 22.361 225 55,902 1.17(, 
Paml 1,389 171 1,218 99 347 446 123 24.097 225 60.242 1.1 "l) 
Chitwan 2,194 280 1.914 164 295 459 205 20,486 300 51,215 I.I('~ 
Nawalparasi 2,016 243 1,773 264 775 1.039 330 53.819 175 134.547 X(,(, 

Rupandehi 1.413 170 1243 185 543 728 231 37.708 175 94,270 X:,7 
Kapibastu L756 212 1544 232 676 908 290 46.944 175 117,360 g55 
Dang & 2.973 437 2,535 144 842 986 180 58.472 200 146,150 1.5XX 
Dcukhuri 
Ilanke 2,359 198 2.161 88 264 352 110 1.833 350 45.832 U·II 
Bardiya 2.035 171 1.864 77 228 305 96 15.833 350 39,582 U.\·I 
KaBali 3.247 244 3.003 157 fi4(i 803 19(i 44.861 250 112;152 1.11 :' 
Kanchanpur 1,636 125 1,511 80 421 501 100 29.236 225 73.090 1.1 Ii" 

Source: APP Estimate (c'K. Sharma), 1994 

Note: I. No. ofSTW has been calclIlated for lOlls ofaverage discharge and 1000 operating "rlyear for J ha of /I/G'A 
1. ,No. ofDTW has been calculatedfor average discharge ofJOO cII.mlhrand 1000 operating /tours per yearfor 100 ha fir \( '.1 
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Recent studies (ODe, 1994) have indicated large ground water potential in the 'Il'mi. 
The specific areas which are suitable for large-scale ground water exploitation· have also b~'~'I~ 

identified (ODe, 1994). 

Table 2.3: 

Priority Area for GW Development 


District TOP priority Medium priority Low priority 
Jhapa Butta bad, Gheta bari, Panchganchi, Lakhanpur, Sangam Basti, Satiglwtt;1 

Ghailaduba, Goldhap Mahespur 
Sunsari Kushaila, Devanganj, Lauki Satya Jhora, Inaruwa, Chandsela 

Ramnagar 
Morang Biratnagar, Sikiyahi, Surat, Kanepokhari, Salak pur, Kurelis, Chunemari 

Gobindapur, Hasandada Pottiyahi 
Saptari Boriyagohan, Piprahi, Kalyanpur Portaha 

Kochabakhori, Batnaha, 
Kanchanpur, Baghuwa, 
Liljatole 

Siraha Basbitta, Karjaha, Bhediya, Barcharuia, Kasaha, Kanchibazar, Madar 
Sundarpur (south) Choharwa, Luxmipur, Barhari 

Sundarpur (north) 
Dhanusha Bateswar, Hariharpur, Nagrain, Etharba (Badah) Pidari, Raduali, 

Mahendranagar, Khajura, Balahagoth, Kharibani, Rampur. 
Raghunathpur, Sabaila Tulsiyah Parwala, Bafai. 

Dhabauli, Kishanpur 
Mahottari Matihani, Ratauli. - Dhirpur 

MadhepuryX 
Sarlahi Sitapur, Hazaria, Harlon Jhirgarhwa, Malangwa. 

Bhawanipur, Sisaut, Pokhariya 
Bairiya, Balara, Madhuban, 
Baibas, Sirsirya 

Rautahat Sarautha, Santpur, Gahur, Sitalpur, Shivnagar, Rajpur, Tulsi, Tahan. 
Mattiyahi, Basanpathi Banjarha Kankpur, Sarbhujwa 

Bara Chotapipara, Ph eta, Simara, Narabasti, Jitpur, Nautan, Bishrampur 
Hatirawa, Kabhigoth, Likmi, Rehriya 
Kaesralll, Bat·dua. 
Bodhabnan, Bishanpllfwa, 
Umjan, Mabhriya, Motisar, 

. Behri 
Madhaval, Chorni. Nichuta, Inarwa, Raniganj Ashurai. Sukhachina 

Parsa Malebasti, Sed\\a. Paterwa 
Chitwan Parsa, Meghauli. Pre111 basti, D ibyanagar Bhandara 

Bhimnagar, TikaulL 
Ratnagar· 

Nawalparasi Kuniya, Kharhani, Paldanda Jamuniya, Gobarhiya. 
Surajpuf, Guthi, Parsallni Banjaria, Bishanpur, 

Sunwal 
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I 
! ' Rllpandehi 

Kapilbastu 

Dang 
(For deep 
tllbewells) 
Deokhllri 

Banke 

Bardia 

Kailali 

Kanchanpur 

ManoharplIr, Baksad, 

Saljhandi, Ranibagiya, 

Balllhi, Bhalwari, Makrahar 

Bijgawari, Lohraula, 

Karmahiwa, Gorllsillge 


Kataha, Tarigalln, Jaspur 


Hanspur, Gahiragalll1, 

Manpllr 

Jabodahwa, Khairancha, 

Phatepur, Materhia, 

Halbaldoli 

Rampllr, Padnaha 


Bishnll, Kantipur, Dhusi, 

Joshipllr, Simri, Dhangadi 

Village, Lalpllr, Tikapur, 

DlIrgallli 

Kankar, Mahuwa, Phanta, 

Matiapachvi, Amiliya, 

Dekhatbhuli 


Siktahan, Panalli, 
Ramnagar 

Dhamauliya 

Bargadwa, Baisa, Lalpur 

Balapur, Gobardiya, 
Masllriya 
Kanchanpur, Gaughat 

Jainpurwa 

Kota, Prithivipur (south), 
Phulbari, Baliya 

Patia, Jalln 

Gajedi, Bochwapur, 

Padriya, Sisosemra 


Simrasat, SlIltanpur, 

Amuwa, Mahllwa, 

Babudihwa 

Pakadi 


Shikarpurwu 


Mainapur 


Rampur, Prithivipur 

(north) 


Bansa, Bani, Bichll\va. 

Amariya, PacJmi 


Source: Reassement ofGW Development Strategy for Irrigation in Tereli, GDc' 1994. 

Ground water holds about 6 to 8 percent of Nepal's total water in the rocks of hills 
and beneath the aquifers of the Terai in the form of confined and unconfined aquifers. 
The extent to which ground water can be intensively developed in the longer term is still 
largely unknown and difficult to ascertain. Broad assessment indicates the availability of 
about 12 billion cubic meters, of ground water, out of which about 50 percent can be 
safely extracted annually for irrigation and other purposes and is rechargeable. Almost all 
ofTerai area could be irrigated by STW and DTW developments. 

2.3 Status of Groundwater Development 

Investigation of GW potential in terai was initiated in 1969 with the assistance of 
USAID. The first attempt to develop the groundwater resources in the terai region for 
irrigation on a large scale was the Bhairahawa-Lumbini Ground Water Irrigation Project 
(BLGWP). Presently, it successfully provides year-round irrigation in more than 10000 
ha land. 

The total irrigated area recorded as being developed using G W in the terai is 
201941 ha (161825 ha through STWs and the rest DTWs). The DTWs which account for 
about 13.6% of the total number of tubewell in the country are managed by the 
government, whereas all shallow tubewells are farmer managed. The utilization of GW 
irrigation systems is. below potential. About 400 DTWs and 48000 STWs are reported 
being managed by fanners of terai with agency assistance until mid 1996. In addition, 
STWs have also been installed in many areas without agency assistance. Preliminary 
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estimates show that their number may be around 6000. About 14% of agency reported 

STWs are not functioning or out of order. The district wise status of GW development is 

given irf the table below. 


Table 2.4: 

Number and Area Covered Under Different GW Systems by District 


DT\\,STW I DUGWELL ARTESIAN TOTAL ! 

No. 

DISTRICT t-.tTW 

Area No. Arc~ No. Area Arc~ No. AreaNo. Nc'. Area 
1 

()3254!J11.1pa 1298°1 

3702to. (,'rang 1469~1 0, 

4242 16988Sunsari 0 

2406972S,'ptari 0 

Sir31m 1455 5238 0 

Dllanusha 2377 3510 0 

M31lOttari 1218 4683 26 

Sarlahi 2627 10261 0 

RJutahat 2652 6807 0 

4517 19088Bara J 0 

Parsa 673 2145 0 

Chitwan 450 1226 0 

Nawalparasi 1248 4445 14 

Rupendehi 3777 13686 0 

Kapilvastu 599 2402 26 

Dang 484 2010 0 

Banke 2387 7301 0 

Bardia 1953 6577 0 

Kailali 4350 17152 0 

Kanchanpur 2461 8128 0 

66 

426 

49 

8 

.. 52 

86 

155 

76 

528 

55 

73 

0 

1470 

329 

115 

32 

660 

52 

10 

3 

1 

1704 

186 

32 

206 

337 

579 

286 

2074 

213 

276 

0 

5097 

1071 

418 

125 

1029 

205 

40 

12 

4 

0, 

0 

0 

1 

0 

269 

347 

2 

0 

7 

0 

0 

17 

72 

4 

0 

23 

I 

25 

0 

Total 45898 161825 4180 13894 768 

0 

0 

0 

2 

0 

364 

672 

4 

0 

4 

0 

0 

34 

114 

5 

0 

46 

2 

22 

0 

12689 

0 

0 

0 

0 

0 

0 

793 

0 

0 

0 

0 

0 

209 

0 

380 

0 

0 

0 

0 

0 

1382 

10 

4 

I 

,
-' 

30 

108 

21 

32 

0 

26 

5 

24 

10 

176 

20 

19 

14 

12 

55 

J 

573 

188 3690 
1 

200 3755! 
1 

50' 4251 

82 ]028 

889 1571 

2950 2909 

840 1688 

1200 3189 

0 2707 

181 4623 

75 678 

1400 1944 

334 1618 

12285 4140 

518 681 

240 1163 

280 2476 

400 1976 

1400 4933 

60 2465 

23572 51485 

14872 

15078 

17070 

2696 

6464 

7403 

7274 

13539 

7020 

19549 

2220 

7723 

6093 

26503 

3429 

3279 

7832 

7019 

18686 

8192 

201941 

Source: Calculatedfrom 1I11publishedinformationfrom ADBN. DOl (OWRDB) and DOA (JADP). 

Beside this, DOl has been investigating deep aquifers with the objective of 
, exploring the potential ground water. The status of these tubewell is given below . 
. These investigating tubewells are also providing irrigation facilities, w'hich is not 
mentioned in the table. 

12 




Table:.2.5 
Status of Investigating Deep Tubewells Install~d as of 1997 

District Number of Deep Tubewells 
Installed 

Parsa 6 
Bara 2 
Rautahat 10 
Sunsari 7 
Siraha 7 
Total 32 

Source: DOl, 1996. Project Status Report (unpublished report) 

2.4 MajorJ?layers in GW Development and Performance 

001, ADBN and DOA are the major players in OW development in Nepal. 
Groundwater Resources Development Board (GWRDB) under 001 was established for 
exploring the potentials of GW. OWRBD mainly concentrated in the installation of 
DTWs in its early days. OW development efforts of 001 is also supported by the World 
Bank through Irrigation Line of Credit (lLC) Project to install deep, medium and 
shallow tubewells in Nawalparasi, Kapilbastu, Dang, Banke, Bardia, Kailali and 
Kanchanpur. Similarly, International Fund For Agricultural Development (IF AD), since 
19,95, has been supporting OW activities in Sunsari, Saptari, Siraha, Sarlahi and Rautahat 
districts through providing technical and financial assistance for the installation of 
community STWs. 

ADBN is the only institution in the country having many years involvement 
(since 1970) in promoting stWs in Nepal and has the largest network of field offices. 
ADBN was involved in installing 41000 STWs, 4500 Dugwells; 9000 rower and treadle 
pumps and 800 artesian wells providing irrigation facilities in approximately 165,000 ha. 
area through government supported subsidy programs. Since 1980, ADBN has emerged 
as a prominent institution working in the creation of irrigation facilities. The STWs, 
dugwells, rower pumps, and treadle pumps being propagated by ADBN in the Terai 
region have already created irrigation means for about 165,000 ha. ADBN has also 
provided credit for the development of more than 41,000 STWs, 

ADBN has played a pioneering role in the promotion and development of STWs 
in Nepal since 1970, financing (together with the subsidy provided by HMGN) more than 
30 000 STWs (including hand pumps and rower pumps), of which around 20% are 
community wells. 

DONs role in promoting OW development was confined to JICA supported 
Janakpur Agricultural Development Project area in Dhanusha district. It has recently· 

. extended its activities in Chitwan and Banke districts. 

13 




Most wells tinanced by ADBN were drilled manually using indigenous methods 
by local Nepali or Indian drilling contractors hired by ADBN. Typical well diametres 
range from 38 to 150 mm and utilize bamboo or mild steel casing and screen pipes, All 
wells exceeding 100 In111 diameter are operated by diesel driven centrigugal pumps 
whereas smaller size STWs are operated by hand pump!:: ur rower pumps. Water 
distribution systems comprise temporary earthen canals constrtlcted by the farmers. With 
the use of such low cost technology, STWs under the ADBN programme have bee11 
constmcted for arollnd Rs 30000. Whilst ADBN has been active in arranging the drilling 
and the supply of materials and pumps, it has lacked the necessary technically qualified 
manpower for quality assurance. This has contributed to the considerable underutilization 
of the wells which have been constructed under the programme. 

Beside these main actors, there are other agencies; both local and internationaL 
supporting GW deyclopment in the minor scale. International Development Enterprises 
(IDE) is supporting Treadle pumps in coordination \\lith ADBN and Grameen Bank and 
other non-governmental organizations (NOOs). The involvement of different agencies in 
OW development is summarized in table below. 

Table: 2.6 
Major Players in G\V Development 

Agencies 

'.llilI. 

Ar~;l of 
Specia:ization 

Total l'umber 
of Projects 

Total.\rca 
Covel'l:d (ha) 

Average 
Area/project 

Dliration of 
Involvement since 

GWRDB DTW 
1\HW 
STW 

278 
26 

9789 
793 

35.2 
30.5 

1970's 

SIRDP DTW 15 473 31.7 1981 

ILC STW 
~HW 

DTW 

117 
36 
65 

930.5 
588 

2392 

7.9 
16.3 
36,8 

1966 

[FAD STW III 9'')J_ 8,4 1995 

ADBN 

DOA 

STW 
DW 
ARTESIAN 
ROWER! 
TREADLE 

41085 
4511 

763 
8637 

145095 
14726 

1246 
4179 

3,5 
3.2 
1.6 
0.5 

1970 

lADP DTW 
STW 

220 
3N3 

7700 
22558, 

---­ I ' 

35.0 
6.0 , 

I970's 

Source: Compiled/i'om ADBN, DOl (GWRDB). DOA (JADP) reports. 

Several surveys of operational wells have indicated that although expected to 
serve a command area of; at least 4 ha, the average command area is reportedly around 2:5 
ha whilst pumping hours are low at only around 100-200 hours per year in case of ADBN 
tubewells. This underutilizaion of the ADBN wells derives partly from technical factors 
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\vith a lack of technical guidance during construction resulting at times in poorly 
performing wells. 

It has been reported that the existing tubewells have not been effectively utilized. 
Operation hours of both OTWs and STWs developed by the government agencies as well 
as by the farmers are discussed below. 

Hours of operation of tubewell and pumps is important to find out their effective 
utilization. 

A study of STW installed by JAOP found that fanners have not utilized pump 
and tubewell sets more than 300 hours in a year. Likewise, pumps of JAOP are operating 
on an average of300 hours per year (JADP, progress Report, 1993). 

The trend of STWs installed by the farmers themselves is also not encouraging. 
Most shallow tubewells were utilized only for the irrigation of wheat and partial irrigation 
of early paddy and main paddy. It is noted that farmers utilize a maximum of 250 
hours/per year/per pump, Vv'hich is very low in comparison to the average of 2000 hours 
of pump use per year in adjoining areas in India. It might be possible that most of pumps 
lent by ADBN have not been effectively utilized to date., 

The installation of STW or DTW alone donot contribute much to increase 
production unless it is tied with an integrated package that includes crucial aspects like 
extension, credit and marketing. 

.., ­_.!) Eighth Plan Policies of Groundwater Development 

The basic objectives of irrigation development set out in the Eighth Plan are to: i) 
increase agricultrual production through the application of irrigation technologies to 
diverse climate and soil conditions and with the minimum detremental effects to the 
environment; ii) enhance the credibility of irrigation systems through improvement in the 
management of existing irrigation systems and iii) provide irrigation facilities in the 
maximum area of land by implementing economically, technically and environmentlly 
sustainable projects with the participation of farmers. 

! i To achieve the above objectives, a new Irrigation Policy was promulgated by the 
:\Iinistry of Water Resources in 1992. This declares that the role of the government shall 
focus on areas of wider national importance such as review and development of sectoral 
policy on irrgiation, resource mobilization, economic analysis and technological 
development whilst maximising the participation of the private and non-government 
sector in the implementation and operation of programmes for irrigation development. 
TIle policy emphaiszes sustainable and environmentally friendly utilization of irrigation 
water and a demand driven approach to irrigation development whereby farmers would: i) 
~individually or collectively submit a request for tubewell facilities ii) form a Water Users 
Groups and Farmers Irrigation Association (repl'esenting a number of WUGs) iii) 
involved in all stages of irrigtion development iv) contribute a minimum of 15% of STW 
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construction costs and v) accept responsibility for tubewell O&M upon completion of 
construction works. The llsers would also hav to provide all land required for the 
construction free of cost. Present government policy supports investment in irrigation 
infrastructure through capital subsidies which for groundwater development range from 
40% fro an individual private shallowtubewell to 85% for community shallow tubewell 
(BLGWP, 1994). 

Other significant prOVISIOns of th.e new Irrigation Policy are i) a 20°!i) 
representation of women on all executive orans of farmer organizations; and ii) 
responsibility for delivering agri-inputs as per the damand of farmers with DOA ancl 
other relevant agencies. . 

The Eighth Plan envisaged to provide irrigation facility in 293895 ha land both 
from the new and ongoing irrigation projects. The total physical target of the under 
construction projects included in the plan was 135250 ha of which 120690 ha is to 
receive irrigation by fiscal year 1996/97. The proposed new projects with a total physical 
target of 81400 ha to be initiated during the plan period were to be implemented with a 

. view to provide irrigation facility to 39292 ha within the plan period. The irrigation 
development program to be implemented through ADBN has been estimated to provide 
irrigation facility to 119700 ha during the plan period. 

The Plan also states to provide irrigation facility in 132763 ha through irrigation 
projects of short gestation period. Similarly, 52650 ha land has been planned to be under 
irrigation through ILC and ISP. Of the total irrigation target set in the Eighth Plan, the 
large and small irrigation projectswere to coVer 108482ha and 185413 ha respectively. 

The area to be irrigated by underground irrigation projects in the Eighth Plan 
period is put at 87790 ha. To achive this target, the plan emphasizes the development of 
different groundwater irrigation projects. The BLGWP is estimated to provide irrigation 
facility in 12200 ha during the Eighth Plan. The ILC Project has also target of irrigating 
8750 ha land from groundwater systems. Other undergound irrigation projects intended 
for implementation during Eighth Plan are: i) Mahottari Deep Tubewell Irrigation Project 
(8000 ha), Sunsari-Morang-Jhapa Tubewell Irrigation Project (11000 ha), Birjung 
Groundwater Irrigation Project (8000 ha), Community Tubewell Development Project 
(1000 ha), Eastern Terai (Morang) Irrigation Project (7000 ha). The Plan also lays 
emphasis yn groundwater development through groundwater schemes to be implemented 
by ADBN. 

2.6 Ground Water Development in Ninth Five Year Plan 

Importance of Ground Water Irrigation has been realized from the very 
beginning of periodic plans in Nepal. The Ninth Five Year Plan which is going to 
commece from mid July 1997 has also given high priority to this component. Even in the 
Agriculture Prospective Plan (APP), irrigation has been identified as one of major inputs 
for agriculture development. Irrigation palys a vital role in crop diversification and crop 
intesiflcation which ultimately will help increase productivity. 
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It is learnt from DOl that the Plan has invisaged to place high priority to those 
projects which could be managed and maintained by the farmers themselves. As a result. 
special focus has been put, forward to private and community shallow tubewell 
development in the Tcrai region. 

2.6.1 ftlajor objectives of the Piall 

• 	 to remove the dependency on nature and bring about thecertainety on year round 
irrigaion facility; 

• 	 to implement cost effective irrigation schemes; 

• 	 to make maximum p.eople's participation in the progammes; 

• 	 to implement environment friendly irrigation schemes; 

2.6.2 The Policy guide lines for GW system del'eiopmellt 

• 	 Deep and Shallow tubewells programmes to be launched to avail the irrigation 
facilities in Terai; 

• 	 GW systems that are being managed by HMG to be handed over to the farmers; 

• 	 Identification of feasible projects with the participation of the user's groups and cany 
out detailesd studies; 

• 	 Appropriate technology on STW schemes to be developed; 

• 	 As envisaged by the Irrigation Policy 2049 (first amendment 2053), the programme 
to be launched by providing necessary subsidy and loans from banks and NGOs; 

The Plan has put target of achieving area coverage of 100,000 hri under G\V 
systems and 191000 ha undersurface irrigation systems within its plan period. 

17 




CHAPTER - III 


PERFORM}\NCE OF GROUND WATER (GW) PRO~ECT 

3.1 Status and Potentiality varification of GW Schemes 

The variation between reported and actually· running numbers of G W schemes has 
been found. The variation of individual (ADBN) shallow tubewell was caused due tu 
replacement of tubewell after 10-12 years of installation. The total actual no.of STWs were 
deviated from reported number by 7% due to installation failure and the number of actually 
runi1ing STW were deviated from reported number by 14%. Likewise the failure cases of 
DTW has found about 5%. So the actually running numbers of DTW was less by 17% from 
reported numbers. It waS found that about 30% DTWS installed by JADP were 
nonfunctional. The optimum failure cases of DTW has been encountered in Dhanusha 
district. Agencywise status of different types ofGWschemes is given in table 3.1 below. 

Table3.l: 

Summary of Status by Agency and Tubewells of Surveyd Duistricts 


A<JencvTypeofGW '" . 
Scheme 

STW A.I2Iit::i 
OOI 
fLC 
IFAD 
D.QA 
JADP 

TOTAL 

i 

DTW D.QA 
JADP 160.0 
DOI 

Number of G W Schemes 
Actually 
Running 

Actual 

I 
2\366.01 20938.0 

1, 
239.01 214.0 

I 
24.0! 20.0 

1527.01 247.0 
23156.01 2{419.0 , 

150.0 68.0 

Reported 

22735.0 

338.0 
29.0 

1763.0 
24865.0 

Replaced/ 
Failure 

\368.0 

4.0 
5.0 

236.0 
1613.0 

10.0' 

Ground Water Potentiality 
Total Used· Unused 

124795.0 321064.0345859.0 

0.00.0 0.0 
0.0 0.0 0.0 

0.0 0.0 0.0 
345859.0 24795.0 321064.0 

212.0 858.01070.0 

ILC 
GWRDB 
BLG\VP 
SIRDP 
SETI 

TOTAL 

OOI 
MTW !ILC 

83.01 
30.0: 

174.0 
12.0 
25.0 

484.0 

14 

2.0 81.0 
0.0 30.0 

J 1.0 163.0 
12.0 
25.0 

23.0 461.0 

72.0i 706.0 71.0 635.0 
19.0 0.0 0.0 0.0 

163.0 231.0 176.0 55.0 
11.0 
22.0 

355.0 2007.0 459.0 1548.0 

OI_~14l __ .121 
Source: Progress Report of001. ADBN. DOA (JADP). 

Nepal's terai is rich in ground water potentiality. Out out total potentiality of STW 
only 7% was used. Similarly 23% potentiality of DTW was used. Taking in to' consideration 
the above facts, it is clear that the huge ground water potentiality remains still unused and 
future prospect of ground water development in terai is bright. 
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I 
3.2 Technical Aspect 

Technical aspect of the study has covered the installation details comprising of well 
specification of GW schemes, physical condition of existing GW schemes, water distribution 
system and drilling technologies adopted in various GW schemes, utilization of water. 
operation and maintenance situation and sustainability of GW project in comparision to 
surface irrigation schemes. 

3.2.1 Illstallatioll details ofGW Schemes 

The rich potentiality of Ground Water of Nepal's Terai has been exploited by variou:, 
type of UW schemes depending upon depth of well installed, type of aquifer tapped, static 
water level and size of well installed. Flowing artesian wells were installed in confined 
aquifer where piezometric water level is higher than the ground l.evel. The size of such 
artesian well has been noted 1.5"-2" dia. in case of manually drilled well and 6"-12" in case 
of deep machine drilled wells. Deep tubewells were installed at the depth of more than 100m 
and the tubewell installed at the depth upto 100m in confined aquifer with machine drilling 
technology was categorized as medium tubewelL A shallow tubewell was obviously a 

tubewell installed at the depth upto 60m tapping shallow quifer. 

3.2.1.1 Installation 

Various factors govern the life of atubwelL The effective life of a tubewell either 
manually drilled or machine drilled depends on type of material used, well design, and its 
installation, operation and timely maintenance, and definitely on the skill of installer and 
drilling technology. About 67% deep tubewells (DTW) and 22% shallow tubewells (STW) 

. were found in operation for more than 10 years. Likewise 50% medium tubewells (MTW) 
and 56% STWs were found in operation for less than 5 yrs. Manually drilled artesian wells 
(ATW) were found operating 50% of below 5 yrs. and 50% morethan 10 yrs. (refer table 
3.2.1.1). 

Table 3.2.1.1 

lnstaUation ofGW Sc!wmes 


, 
i Type of No.of Duration of Operation Time taken No.ofman-

GW Scheme I Sample >5 yrs. 6·10 yrs > 10 yrs to install a \vell power used 
(no) (%) (%) (%) (days) (MD) 

ATW 2 50 0 50 7 10 
DTW 12 25 8 67 40 13 
MTW 2 50 50 0 28 NA 
STW 31 56 22 22 5 6 

Source: Field Survey. 

Working days required to install a tubewell varied from 5 days/tubewell JorSTW to 
40 days/tubewelL for DTW. Likewise the manpower needed per .day in installation period 
was varied from 6 to 13 MD for STW and DTW respectively (refer table 3.2.1.1) .. 
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3.2.1.2 Well Specification 

Technical parameters of different types of tube well installed in Terai has been studied. 
Size of well, depth of well, static \vater level (SWL) tubeweU's discharge capacity, use of 
casing and screens and thickness of aquifer were the main parameters which were taken under 
study. 

Tubewell of various sizes ranging from 1.5"dia. to 12" have been installed depending 
upon the transmitting capacity of aquifer and purpose of installation. Productive DTW' s 
were installed with the size of 8"-12" and whereas investigating once with 16"-8" dia. meter. 
The diameter of medium tubewells were found to be 8". A standard 4" diameter shallo\\ 
tubewell was commonly used in terai. Besides that, smaller sized manually drilled STWs or 
1S', 2" and 3"dia were also introduced in Chitwan and Bara districts. Manually drilled 
artesian wells with 1.5" diameter were common in Dhanllsa and Rllpandehi districts (refer 
annex IV). 

Table 3.2.1.2 
Well Specification 

Type of Size of Depth of Static Discharge casing Screen Aquifer 
GW well well water level length length thickness 

Scheme (inch) (m) (m) (Ips) (m) (m) (m) 
ATW 1.5-2 78.5 0 05 17.25 2.25 4 

. DTW 6-12 124 16.2 26.6 92.5 31.5 32 
! MT\V 
. STW, 

8 
I 1.5-5 

68.5 
17.8 

~A 

3.45 
15.5 

12.73 
60.5 

12.25 I
I 
I 

8.0 
5.55 

9.5 
5.68 

Source: Field Survey. 

Average depth of STW has been found to be about 18m where as the depth of DTW 
and MTW has come to be 124m and 68.5m, respectively. Depth of different types of 
tubewell varied from district to district. Minimum depth of STW (7.5m) was noted in 
Nawalparasi district when maximum depth of 38m noted in Jhapa district. Likewise deeper 
tubewell of 205m was noted in Banke district (refer annex IV). 

Static water level (SWL) of shallow aquifer fluctuates heavily in comparision to deep 
confined aquifer. Average SWL of shallow aquifer was noted 3.45 m when SWL of deep 
aquifer was at the depth of 26.2m. (refer table 3.2.1.2). Wide range of aquifer thickness of 
different types of wells were found. The shallow aquifer to 12m thick of Siraha district was 
thicker and richer than the average thickness of aquifer (6m) of medium tubewell of 
Nawalparasi district. 

There were no considerable differences noted in discharge rate of STW and MTW. 
The discharge rateofformer was 12.7 Ips and latter 15.5 Ips, respectively. Average discharge 
of 26.6 Ips of DTW was not found fairyly good in comparison to the discharge of STW due to 
its vast difference in initial investment. 

Length of casing and screen llsed was depended on aquifer thickness and depth of 
well. Average length of casing and screen was tound 12m and 6m respectively tor STW and 
94m and 31 m for DTW. 
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3.2.2 Physical Conditioll of GW-Schemes 

Overall physical condition of different types of structures ego tubewell, water lifting. 
device, canal and ditches of GW schemes has been observed during field visit. No 
considerable damages have· been encountered and the structures were found satisfactory in 
general. 

The overall physical condition ot' tubewell has been foundgood enough eXCept minor 
case of breakdown of water lifting devices (pumpsets) and leakage in gate value in case 01' 

DTW (See table 3.2.2). Breakdown of pumpsets and leakage in gate valve \",ere caused due 
to lack of proper and timely maintenance. Such cases were found mainly in community 
schemes. 

Table 3.2.2 

Physical Condition of Irrigation Structures 


• 

Type of Tubewell Canal 
GW Good Satisfactory Bad No.applicable Good Satisfactory Damaged heavily 

Schemes (%) (%) (%) (%) (%) . (%) (%) 

ATW 100 0 0 50 50 0 0 
DTW 82 18 0 0 27 27 36 
MTW 100 0 0 0 50 50 0 

• STW 100 0 0 75 25 0 0 
Source: Field Survey. 

• 

There was no water conveyance structures constructed in most of the individual ST\V 
schemes (75%) because the tubewells were installed directly in the farmers farm land and 
there is no need of conveying water. The physical condition of open field channel 
constructed in deep tubewells were found not satisfactory. About 36% of field channel of 
DTW were damaged heavily and only 27% of them were in good condition. The heavy 
damage of field channel and lack of timely maintenance has caused low area coverage by 
DTW. . 

A piped water conveyance system was introduced to reduce the water losses during 
conveyance to farmer's field. 

3.2.3 Water Distribution s.vstem 

Mainly two types of water distribution systems were found in practice i.e. open 
channel and burried piped system. Burried piped distribution system has been introduced 
recently in deep and medium tubwells by Bhairahawa Lumbini Ground Water Irrigation. 
Project, (BLGWP) and Kapilvastu TubewellProject, Butwal (KTP) under its Irrigation Line 
of Credit (ILC) project, showing its comparative advantage of saving agricultural land to. be 
used in field channel construction and reducing conveyance losses due;to leakage and 
evapottanspiration'incomparision to open field channel system irrespective orcost inCl;ement 
by 25-30%. This system also did not seem free of defects. The. repair and maintenance of 
burried piped system may bedirticult to the farmers in case of pipe blockage with silt 
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deposited inside it and in case of pipe replacement without technical knowledge of farmcrs 
after thc system handed over to lhl: fanner's management. . 

Table 3.2.3 
Water Conveyance System 

Water LossesLength of SystemType of Conveyance System Type of 
NegligibleEarthen Piped HighLinedEarthen PipedLinedNO.GW 

(%)(%)(%) (%)('?-.) (%)(%)(%)Scheme (%) 
0 10010 00 00 50ATW 50 

40 1373 45 5512 10001963DTW 6 
10020 0 00 6003367MTW 0 
900196STW I 75 28 I 13 i 0 I 10 

Source: Field Survey. 

Most of the medium and deep tubewell have lined field channel which has come to be 
67% and 63% respectively. 50% artesian wells have no distribution system and remaining 
50% have earthen field channel of about 10m long per tubewel in an average. The average 
length of lined field channel of DTW and MTW cameto be 1000m and 600m respectively. 
Only 19% of STW have earthen field channel. 12% of DTW has introduced piped 
distribution system (refer table 3.1.3). Average length of piped system has come to be 1373111 
per tubewell. 

While talking about the water losses, maximum conveyance losses (45%) was noted 
in DTW due to damage of field chal1ilel. Remaining 55% of DTW has negligible losses 
through conveyance system. Most of the STWs (90%) have negligible water losses found 
because they did not require conveyance system at all. 

3.2.4 Utilization Situation ofGW Scheme 

The practice· of water sharing with neighboring farmers existed only in individually 
owned STW because the discharge of STW is more than enough to irrigate owners land and 
to sell the water to others. But the water sharing possibility is very limited. Most of the 
individual STWs were under utilized because of small and fragmented land holding of 
tubewell owner and land holding was very low with respect to tubewell capacity. There was 
no practice of water sharing in community MTW and DTW because the tubewells were 
designed in such a way that the capacity of tubewell is just enough to irrigate the project's 
command area. About 42% of irrigated area was covered by rent out in STW scheme (see 
table 3.2.4) 

Table 3.2.4 
Tubewell Utilization Situation j 

Type of liTigated Area Operating Hours Efficiency 
GW Own .Rerltout Total Own Rentout Total Tubewell 

Scheme (Ha) (Ha) (Ha) (Ha) (Ha) (Ha) (Hrs.lha) 
ATW 0.7 0.15 0.85 - - .. 240 
DTW 21.4 0 21.4 345 0 345 9.7 
MTW J J .65 0 J1.65 288 0 288 11.6 
STW 2.1 1.5 3.6 165 35 200 14.8 
Source: Field Survey. 
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Very low operating hours of tubewell has been noted irrespective of type of scheme. 
The annual operating hours of deep and medium tubewell has found considerably low 
hecause of high cost of operation, unavailability of spareparts, in effecti veness of water users.' 
group and lack of intime repair and maintenance of water distribution system. Low annual 
operating hours (345 hrs) of deep tubewell was also caused due to damage of field channel 
and frequ.ent break down of water lifting devices. The annual 200 hrs of operation of STW 
scheme was also not satisfactory. Itis because the fanners used to operate the tubewell just 
to meet the emergency need for supplementary irrigation. Low cropping intensity was also 
the cause of low operation of tubewell. Lowest operating hours (only 105) of tubewell has 
been found in Dang-Deukhuri district. (see annex VI). 

Manually drilled 1.5'dia artesian well has lower utilization rate of 240 hI'S to irrigate a 
hectare of land because of its low discharge of 0.5 Ips. The utilization rate (9.7 hrs/ha) of 
DTW did not seem attractive in comparision to utilization rate of STW \vhich was 14.8 . 
hrs/ha. 

3.2.5 Drilling Technology amI il1aterial Used 

Various types of indgeneous drilling technologies ego sludge, bogi, thokuwa and 
manual rotary were used in STW installation. Construction of MTW and DTW was confined 
in machine drilling technology. Selection of drilling technology basicaUy depends on type of 
well, depth of well and subsurface formation. Each drilling technology has its own 
advantages before other technologies. 

Sludge boring method was very common in STW installation with its comperative 
advantage of easiness, simplicity and cost effectiveness. This method is capable to drill a 
hole with a diameter of 200mmsuitable to install a 4"dia tubewell at the depth up to 60m. 
Difticulty in penetrating gravel and hard formtion are the main distadvantages limiting the 
use of this technology. A multilayered sandy formation is also not comfortable to this 
method. 

Another most common manual drilling technology used in Terai STW installation is 
Thokuwa method. The driling capacity of this method is limited to 20m depth. It is a only 
one manual drilling method capable to penetrate hard formation. Low' drillingde'pth and 
limited size of well ie upto 4" dia are the main constrants to its wide use. Besides these 
limitation this method is widely used in northern part of Nepal's teraL 

Bogi is not a common drilling technology used in Terai.. This technology is in 
practice in western districts and in some extent in Nawalparasi and Rupandehi districts. This 
method is similar to percussion drilling and capable to lift gravel from the depth of 60m. The 
advantage of this method is its capability to drill safely in multilayered sandy formation; 

Manual rotary drilling technology is similar to Rotary Rig operated manually. It has 
advantage of achieving greater depth upto 80m. This method is capable to drill Upto 150m 
depth to install 1.5"dia tubewell. Difficult to penetrate hard formation is the only 
disadvantage of this method. 

23 



Rotary Rig has technical advantages in comparison to manual drilling technologies of 
achiving greater depth, larger hole size, and capability to penetrate hard formation. High 
cost, requirement of skilled manpower and difficulty in penetrating pebbles, cobles and 
boulder are the defficiencies of this technology. Percussion rigs which are suitable to pentrate 
coarse gravel formation, were not found in practice. Furthermore a drilHngthrough driving 
DTH technology suitable to drill in boulder formation was also not introduced in terai except 
manual thokuwa method. 

Table 3.2.5.1 
Drilling Technology and Type of Aquifer 

Tyupe of Aquiter IDrillillg Technology T~ pc: of 
Boulder Information lIotGravelRotary SandManualSludgeGW Thoku\\<\ 	 I Bogi 

avai. (%)(%)(%)Rotary Rig (%)(%) I 	 ("o)(%)Schme 
(%) (%) 

00\0050 0 00 050ATW 
050 00 100000DTW 

920 00 100 800MTW 0 
1941 31 922 16 6 6STW 50 1JI 

Source: Field Survey 

Almost 50% and 22% of STW were installed by sludge and thokuwa boring methods 
respectively while the use of Rig machine for installation of STW was only 6%. DTW arid 
MT\V were installed only by Rotary Rig machine due to limitation of manual drilling 
technology to achieve greater depth. Most of the STW (41 %) were installed in sandy aquifer. 
Likewise, abo(Jt 50% DTW were found being installed in sandy aquifer with gravel packing. 
Only 31 % STW had used gravel aquifer. The intormation regarding aquifer type of MT\\' 
could not be available (refer table 3.2.5.1) 

One of the factor affecting life of tubewell is the type of material used to install a well. 
Most of the machine drilled tubewells have mild steeel casing. Mild steel (MS) casing was 
also common in STW installation. The percentage of use of MS casing was 75 (see table 
3.2.5.2). The use ofHDPpipe as casing in STW was introduced in various districts mainly in 
Bara. Use of bamboo casing is rare now (see table 3.1.5.2). 

Table 3.2.5.2 
Material Used in GW Scheme 

Type of Casillg Pipe Screen Gravel Packing 
GW :-VIS BB HDP BS PF Yes NoGI SL NL CR 

(%) (%) (%)Scheme (%) (%) (%) (%) (%) (%) I 	(%)(%) 

ATW 0 0 5050 0 100 00 0 0 100 
DTW 100 0 0 0 0 80 20 0 0 0 

100 I[,,(TW 100 0 0 500 0 0 0 50 LOO 0 
STW 75 16 73 6 16 732 36 6 921 

Source: Field Survey. 
Note: 	 MS Mild Steel, BB == Bamboo, HDP= High Density Polyethelene Pipe, 

01 =Galvanized Iron, BS == Bamboo Strainer, SL == Slotted Pipe, 
PF == Perforeted Pipe, NL == Nylon Net Strainar,CR == Coir Strainer. 

Selection of screen should depend on type of aquiferwhere the screen is placed. Use 
of slotted pipe strainer withgravel packing was very com mOil in machine drilled wells even 
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in sandy aquifer. The slotted pipe and perforated pipe strainer was found equally used in 
STW installation. The use of Nylon net strainer and coir strainer was very common at the 
very strarting of GW developrrH~nt. The technological development has limited the use of 
such nylon and coir strainer nowadays. 

Most of the STWs were found not packed by gravel showing the reason that the 
screen was selected to suit the available aquifer which did not requite gravel packing. Gravel 
packing was the pre requisite for machine drilled wells. 

3.2.6 Operatioll and ilIaintellance Situation 

The operation and maintenance of individual tubewell was satisfactory in comparisioll 
to community owned \-velL The O&M situation of agency managed systems vvhich \vere 
recently handed over to water user's group (WOGs) was found not satisfactory due tb 
ineffectiveness of WUGs. 

3.2.6.1 Olvnership and Opertftion o/OWScheme 

Most of the individual STW schemes were operated by owner himself except fev\ 
cases. 87% STWs were owned by individuals where DTW and MTW were totaly community 
owned. 60% ofSTW were operated by owner and 40% by operater.DTWs and MTWs were 
totally operated by operator in most cases appointed by the project itself (refer table 3.2.6.1) 

Table 3.2.6.1 
Owner and Operation of GW Scheme 

Type ofGW Ownership of S«heme Operation of Scheme Technical Knowhow 
Schme Individual Community Owner OPerator Selficient Insufficint 

(%) (%) (%) (%) (%) (%) 
ATW 100 0 NA NA NA NA 
DTW 0 100 0 100 18 82 
MTW 0 100 0 100 0 100 
STW 87 13 60 40 16 86 
Source: Field Survey. 

Technical knowhow of operator evenif it was owner himself was not enough for 
minor maintenance also. They were only able to operate the machine. Proper training to the 
operator appeared lacking. 

3.2.6.2 Repair and j\t/aintenance Facility 

Availability of repair and maintenance facility and spare parts was found relatively 
good in STW scheme because those were equiped with Indian diesel engine drivenpumpset. 
The repair andmaintenanceand spare parts of dieselpumpset is not a problem to the farmer 
because this facility is available in the local market (see table 3.2.6.2). 
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Table 3.2.6.2 
Repair and Maintenance Facility and A vailabilityof Spareparts 

SparepartsRequency ofR&V FacilityType of 
Not Avialable AvailablR&M (Times)NotAvailableGW Scheme 

(%)eAvialable(%) 
(%)(%) 

NANANANANAATW 
. 36 6-1.9 0.691DTW 

01000 0100MT\V 
30 1700.697 I J"STW .-.:...-L- ______ .. 

Source: Field Survey. 

The repair & maintenance and spareparts of DTWs were being alTanged by the 
project. The repair and maintenance and arrangements of spare parts for the huge foreign 
made diesel engines was major probem. 

3.2.6.3 Energy Needs 

Most of the tubewells were equipped with diesel engine driven pumpsets. 40% DTW 
and 97% STW have diesel engine used as primeover. 60% DTW and total MTW were 
equiped with electric submersible pumpsets. So the energy needed to operate the GW scheme 
was primarily the diesel fuel and secondarily electricity. Gasoline pumpset operated with 
kerosene was also being introudced in smaller size (1.5"-3") STW (see table 3.2.6.3). 

Table 32.6.3 
Water Lifting Devices Used 

Type of 
GW 

Scheme 
Diesel 

(%) 

Type 
Gasoline 

(%) 
Electric 

(%) <5 hp 
Diesel 
5:8 hp <8 hp 

Capacity 
I Gasoline 
I <3 hp <25 hp 

Electricity 
26-5- hp >50 hp 

DTW 40 0 60 0 0 100 0 25 50 25 
MTW 
STW 

0 
97 

0 
3 

100 
3 

0 
22 

0 
72 

0 
6 I 0 

100 
100 

0 
0 
0 

0 
0 

Source: Field Survey 

Diesel pumpsets used in DTW were found in more than 8 HP capacity upto 102 HP 
while 72% of diesel pumpsets used in STW were at the range of 5-8 HP. 50% electric 
pump set used in DTW had fallen on 26-50 HP range while 100% electric submersible pump 
used in MTW was of below 25 HP. 

3: 2. 6. 4 Operation and Maitenance Cost 

The O&M cost accumulates the operating cost of GW scheme, remuneration to 
operator, and repair & maintenance cost. Actual O&M cost was calculated considering the 
all cost incurred in operation and maintenance and deducting the revenue collected from rent 
out of water and charges collected from the farmers (see table 3.2.6.4). 
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Table 3.2.6.'1 
Operation and Maintenance Cost 

Type of R&MCost Operating Remuneration ! TotalO&M Revenuefrom Actual Cost 
OW Cost to Operator Cost rentoutl ofO&M 

Schme (Rs) (Rs) (Rs) (Rs) farmers (Rs) (Rs) 

ATW NA NA NA NA NA NA 
DTW 1675 :21877 5713 :27590 9972 17618 

\ITW 
STW 

0 
691 

I 
I 
1 

8006 
2977 

:2:219 
668 

10225 
.+335 

0 
1618 

10:225 
2217 

Source: FieldSlirvey. 

I' 
Above table shows that the actual O&M cost Rs 17618 per annum for DTW is nOl 

alarming in comparision to command area but the low operating cost caused by low operating 
hours of tubewell (only 345 hrs annually) appears unsatisfactory. 

3.3 Discharge and Area Coverage 

The decreasing trend of tubewell discharge mainly in artesian well has been 
encountered. As a result, either water lifting device was being used to pump water or a 
shallow tubewell was installed near the deep artesian well to cover the command area. The 
variation of discharge in winter to summer occured due to water table fluctuation. Decreasing 
in discharge of deep and medium tubewell lead to low area coverage. The area coverage b) 
an individual STW was found relatively low with respect to tubewell capacity due to small 
and fragmented land holding of tubewell owner, low cropping intensity and marketing 
problem. Lack of motivation, inadequate support services, lack of coordination between line 
agencies, relatively high cost of operation and maintenance and ineffectiveness of water 
user's group in case of community wells were the reasons of low area coverage per tubewell. 

3.3.1 Designed/reported Vs Actual Discharge 

Deviation in actual discharge from designed or reported figures has been encountered. 
Positive deviation of actual discharge upto 112% from reported discharge of STW was 
encouraging in comparision to the negative deviation of discharge of MTW and DTW upto 
35% (seee table 3.3.1). 

Table 3.3.1 
Discharge Situation 

Type Designed/Reportcd Actual Discharge Deviation (Suimmer) Sufticicncy of Discharge J 
ofGW discharge (IpS) Winter I Sl1Inmer discharge (%) Suftlcient Not Sufficient 
Schemc (Ips) (Ips) (%) (%) 

ATW I.U 0.6 II 0.5 -50 50 50 
28.1 . 26.6 -35 55 45DTW 41.2 

MTW 24.0 17.0 15.5 -35 0 100I 
STW 6.0 \3.1 12.73 +112 100 0 

Source: Field Survey. 
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The discharge of a well was high in winter in comparision to summer due to rise in 
water table in winter. The increase in tubewell discharge during winter season was noted at 

the range of 3-10%. 

3.3.2 Designed/Reported Vs Actual Command Area 

The actual situation of area coverage was found different than reported; The actual 
area coverage was 37% lower on an average. Maximum deviation (57%) of area coveragL' 
was found in manually drilled ATW because of reduction in discharge. Another considerable 
devini ton (47%) of area coverage was found in DTW schemes. That \-vas because 0 I" 
inuckauate discharge of tubewell to cover designed cOn1mandarea and ineffectiveness 01" 
WUGs in operation and maintenance of the system. The negative deviation of area coveragl' 
of MTW and STW which came to be -12% and -16% respectively "vas not so remarkable. So 
there is no need to be worried about it. 

Table 3.3.2 
Area Coverage Situation 

Type ofGW Scheme Designed/Reported ( Actual (Ha) Deviation (%) 
ATW 2.0 0.85 -57.5 
DTW 40.4 21.4 -47 
MTW 13.25 11.65 -12 
STW 4.3 3.6 -16 

Source: Field SlIrve)'. 

Variation of area coverage in winter and summer depends on the cropping pattern and 
cropping intensity adopted by the farmers. The experience shows that the cropped area in 
winter is always less than cropped area in summer. It is not because of inadequate discharge 
in winter but because of cropping system and unawarness of farmers. 

3.4 Sustainability ofGround Water Systems 

Followings are the major bases on which the sustainability of any Ground Water 
Irrigation project depends: 

• Investment cost . \.C
• Operation and Maintenance Cost 
• Project Life 1-( r.\ -al~ '50 
• Operation and Managen1ent 
• Efficiency of the supportive services 
• Repair and Maintenance facilities 
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3.4.1 [llvestmellt Cost 

Based on the tield survey, the average investment cost of a DTW was found to be 
Rs.19,65,300 and Rs.35600 for a STW. 

3.4.2 Operation & MailltelUlIlce Cost 

The cost of Operation and Maintenance of DTW and STW was found to be Rs.l72T] 
and Rs.2718. respecti\·e!y. The O. & M. cost of Agency managed DTW was not included in th\.' 
maintenance costs. 

The a\erage Replacement Cost of DT\V and STW was found to be Rs.l166 and 
Rs.2323, respectively. The Replacement Cost of DTW includes replacement cost of pumpseL 
whereas in case of STW it includes replacement cost of strainer and its installation cost. The 
details are presented in the Table below. 

However, the rehabilitation cost of the G W schemes was found to be negligible. 

Table: 3.4. 
Cost of GW Schemes 

Type OfGW Schemes 

l.ATW 

2.DTW 

3.MTW 

4.STW 

Total Project Cost Annual 0 & M Cost Reolacement Cost 

9100 

1965300 

480000 

35600 

17273 

10225 

2718 

1166 

2323 

3.4.3 ProjectL ife 

The life of the G W project depends on materials used, well design and workmanship 0 f 
installing persOlmel. In the. course of field survey it was found that some of the sample DTWs 
have been functioning successully for over 20 years and STWs - over 10 years. 

3.4.4 Operation & Jlallagement 

It was found that the status of operation and management of STWs have been 
comparatively more efficient than that of DTWs. The user's committees formed for the overall 
operation and management of Community projects (usually DTWs) were not functioning 
successfully. 
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3.4.5 Repair am/ll-faillteflaflce Facilities 

Repair and Maintenance facilities for large scale deep tube-well systems and their 
aecessaries such as imported pumpsets are ditlicult to tlnd in the country. Hence, there are a 
humber of sample tube-wells that were found lying idle due to non availability of spare parts . 

. On the contrary, the shallow tube-wells and their accessaries are easily available in the country. 
Thus, in tenns of repair & maintenance and availability of spare parts, the STWs arc 
comparatively more substainable than DTWs. 

3.4.6 Comparative Advafltage 

The GW irrigation systems have comparative advantage over surface irrigation usuall} 
the water from theG\V systems are available year round and can be used in growing all types or 
crops. The surface irrigation systems generally are seasonal in nature and vulnerable to t100d 
damage. 

3.5 Socio-economic Impacts 

One of the major objectives of the study was to assess the socio-economic changes 
brought after the installation of Ground Water (GW) irrigation systems and compare them with 
that of without-project situations (ie. before project). The major socio-economic characteristics 
that have been scrutinized during the study consisted up of Ethnic composition, Landholding 
size, Income and Expenditure sitlration. Similarly, a basic agricultural scenario in tenns of 
Cropping patterns and Cropping intensity and Crop yields, etc. has also been dealt upon. The 
data and infonnation derived from the field survey have been duly compiled and analyzed as the 
following. 

3.5.1 Beneficiary Households 

Altogether 59 households from ten districts (Table 2) were selected for administering 
the questionnaire (Annex I). These samples represented all developing regions, of both Terai 

I and Inner terai and tube-wells by type.
I 

3.5.1.1 Ethnic CompOSition 

The sample population of the surveyed area is broadly divided into four major ethnic 
groups, namely Brahmins, Chhetries, Baisyas and Sudras. Ethnically, the Baisya (58%) topped 
the list of people installing GW systems, followed by Chhetries (51 %), Brahmins (49%) and 
Sudras (30%). The details are presented in the table-3.l below. 
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Table-3.5.1 
Ethnic composition of the sample population 

Sn Districts No. of I Composition 

Samples Brahmin Chhetri Baisya Sudra Total 

14KaHali1 

2Banke2 

4Dang3 

14Rupandehi4 

1Nawalparasi5 

Chitwan I6 

2Bara1 

4Ohanusha8 

2Siraha9 

9lhapa10 

Total 59 

Avg 
-

3.5.1.2 Land holding 

43% 51% 100% 

100% 100% 

50% 50% 100% 

8% 1% 85% 100% 

11% 14%­ 14% 100%, 

100% 100% 

50% 50% 100% 

15% 25% 100% 

100% 

22% 45% 33% 100% 

49% 51% 58% 30% 100% 
-

An average size of landholding in the surveyed area is computed in hectare ane! 
presented in Table-3.2. The irrigated landholding among sampled households increased from 
0.49 ha to 1.31 ha after the installation of the tube-wells. Consequently, the average un-irrigated 
landholding per sampled household decreased from 1.76 ha to 0.89 ha at the same period. 

Table-3..5.. 2 
Avera2e Land holding of the sample popUlation-

S. 

No 

I 

District No.of 
Samples 

Irrigated (Ha) Unirrigated (Ha.) 

Working Days Per 
Yr. 

Before After Before Aller 

1 KaHali 14 o.n 2.00 3.01 I 240 

2 Banke 2 1.00 2.00 2.00 150 

3 Dang 4 0.28 0.21 0.36 150 

4 Rupandehi 14 0.15 2.05 3.53 1.13 227 

5 Nawalparasi 7 0.48 1.30 LOS 0.23 150 

6 Chitwan 1 1.33 1.33 0.50 140 

1 Bara 2 1.83 2.20 0.50 210 

8 Dhanusha 
-­

4 0.38 1.00 0.50 225 

9 Siraha 2 1.07 0.87 0.73 180 

10 Jhapa 

Total 

9 

59 

1.00 1.87 2.33 1.00 185 

Avg 0,49 1.31 1.16 0.119 
-----­

185.70 
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3.5.1. 3 Working days 

It was found that the average annual working days of the sampled households was l86. 
This indicates that only half of the. annual working days has been utilized in agricultural 

activities. 

:l\[oreover. small size of land holding is not sufficient enough to generate [lill 
employment for the family. Since the production is not sufficient to SUppOlt households for the 
whole year, some of the sample population were tound engaged in activities other thatl 
agriculture (paid labour. small business and trading,etc.). 

3.5.2 Lalld Ownership 

Almost all of the sampled respondents had their own land. [n case of shallow tube-well. 
the nature of the project itself does not allow the landless or tenants to be included in the 
scheme, ie. the tube-wells can be installed only on O\VI1 land. The community deep tube-wells 
might have some tenant users as well, but they could not be entertained due to the lack of the 
adequate infOlmation. 

3.5.3 Agricultural Performance 

Agriculture is the main occupation of the sample population and is the major source 0" 
livelihood.. 

Irrigation is so important for agriculture that its performance is largely dependent on it. 
Irrigation is one of the rpost important component for the successful agriculture. Use of all 
other inputs such as improved seeds and fertilizers depends on continuous and assured source 
of irrigation water. 

The introduction of irrigation system have brought posltlve changes in telms of 
cropping patterns, yields. Since improved crop varieties respond well an~ give higher yields 
under irrigated conditions, farmers yave started using more feltilizers and plant protection 
materials after the installation of the tube-well . 

. Irrigation alone cannot bring remarkable changes in gross farm production. It has to be 
closely tied with other packages such as extension and credit support and linkages to the market. 

3.5.3.1 Cropping Patterns 

Installation of GWsystems has helped in changing the traditional (rain-fed) cropping 
patterns in the surveyed area. The farmers got easy access to the irrigation water, and are able to 
carry out agricultural activities on time and adopt modern agriculture technology. Which in turn. 
gave rise to higher crop yields and cropping intensity. 
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Table-3.5.3 
Cropping patterns in the sample districts 

SI1 District No. Of Cropping Pattern Cropping Index 

Samples Before After l3erore Aller 

1 Kailali l-l Pdy-Len-Mus 
Pdy-\Vht 

Pdy-Wht-MuslVeg 
Pdy-Grrn-Mze 
Sugarcane 

133% 200% 

:2 

3 

B3..1kc 

-
Dang 

2 

4 

Pdy-Wht/Mus 
i\fze-Mlis 

Pdy-WhtlMtts 

Pdy-Wht/Mus 
Mze-:-'!us 

Pdy-WhtlVeg 
Cotton 

130~" 

215%, 

1-l5"" 

2-lS" " 

4 RupanJt:hi 14 Pdy-WhtlMus 
Mze-Pulses 

Pdy-WhtlVcg 
BilOal1a 

142% 16-l"il 

5 Na\\uiparasi 7 Pdy-WhtlMus 
Pdy-Len 

Pdy-WhtlMus 
Pdy-WhtlVeg 
Sugarcane 

140% 168°'0 

6 Chitwan I Pdy-Wht 
Mze-Pdy 

Pdy-Wht 
Mze-Pdy 

227% 227% 

7 Bara 2 lvIze-Pdy-Wht 
lvIze-Pdy-WhtlLen 

Mze-Pdy-WhtlVeg 
Mze-Pdy-WhtlLen 

150% 156% 

8 Dhanusha 4 Pdy-WhtlLen Pdy-WhtlLenlVeg 158% 170% 

9 Siraha 2 Pdy-Mil 
Tobacco 

Pdy-WhtlMil 
Tobacco/Oilseed(Niger) 

106% 141~o 

10 Jh3.pa 9 Pdy-WhtlMus 
Jut-Pdy-Wht 

. Tea(Perm.) 

Pdy-WhtlMuslVeg 
Jut-Pdy-Wht 
Tea(Perm.) 

144% 1610,0 I 

Total 59 

Avg 154% 178% 

~()TE: 

PDY PADDY ~jUS ~IUSTARD 

WHT WHEAT MIL ~l1LLET 

MZE ~IA1ZE VEO VEGETABLES 

LEN LE:'T!L JUT JUTE· 

III Kailali district for instance, farmers used to cultivate paddy by broadcasting due ro 
scarcity of reliable source of water for irrigation. . With the availability of water fi'om GN' 
systems. JC1nners noll'adays prepare seed-beds on time so as to carty out transplantation 
without any hitch. Furthermore, kitchen gardening is increasingly becoming popular among 
Tharu community. 

Besides, some of the enterprising fanners in the sample districts are found engaged 
themselves into growing high value crops, such as vegetables in Kailali, Dang, Rupandehi. 
Bara, Dhanusha and Jhapa; banana in Rupandehi and Siraha; oil seeds (niger) in Siraha: 
sugarcane in Kailali and NawaYXlparasi. 
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Moreover, due to availability of water; area coverage under winter crops like wheat and 
vegetables increased significantly, The availability of irrigation led to practicing Paddy-Paddy- . 
Wheat Cropping pattern. Wheat which was hardly visible in rain-fed systems before become an 
imp011ant crop after OW scheme installation. 

i/ 3. 5.3. 2 Cropping Intensities 

The changes in the cropping pattern atter the installment of tube-wells led to the 
increase in cropping intensity. An average index calculated for the whole surveyed districts is 
154% in before project scenario and 178% after project scenario. The highest increase \NUS 

noted in Kailali district followed by Siraha, Dang, Nawalparasi and so on. Please refer to above 
table for details. . 

3.5.3.3 Yields 

The comparative (before and after) yields of major crops such as paddy, wheat and 
maize are calculated and presented in the Table-3.5.4 below. The average yields of all the crops 
have increased after the installation of GW systems. But the increase is not very significant 
compared to the national average. The average yi~Jd of paddy, wheat and maize before the 
project was 2.28 mt per ha, 1.16 mt per ha, and 1.36 mt per ha, respectively. It increased to 3.48 
mt per ha, 2.l4mt per ha and 1.73 mt per ha, respectively after the project. 

Table-3.5.4 
Average Yield ofMajor crops 

DistrictsSn 1\0. Of Yield, TonlHa Varieties Used 

BetbreSamples After 

Paddy Paddy Wheat Maize Local ImprovedWheat I Maize 

Kailali 14 1.8I 3.8 2.3 0.4 8% 92%0.6 • 

Banke 2 3.0 1.1 1.52 67%3.8 2.0 2.3 33% 

Dang 4.7 1.23 4 2.6 2.94.5 1.8 90%10% 

Rupandehi 2.0 1.24 1.2 1.83.5 1.7 30% 70%14 

5 Nawalparasi 2.77 1.0 1.3 3.9 1.8 65%1.5 35% 

Chitwan6 1.2 2.4I 1.5 3.0 3.0 2.4 20% 80% 

7 Bara 2 1.5 0.7 0.9 3.9 2.7 25% 75%1.8 

Dhanusha 4 1.4 0.98 2.1 1.7 20% 80% 

·2.49 Siraha 2 1.8 0.6 3.0 1.2 30% 70% 

Jhapa10 2.69 1.3 1.2 3.3 1.9 1.5 27% 73% 

Total 59 

Avg Yield 2.28 1.16 1.36 3.48 2.14 76%1.73 24%-
The highest yield of paddy was noticed in Dang and lowest in Chitwan. Whereas, in the 

case of wheat, highest yield is recorded in Chitwan and lowest in Kailali. 
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The study also revealed that 76% of the sample population used the improved seeds and 

t 
rest -local. 

3.53.4 Output marketing 

An average distance of the nearest markets has been calculated in the Table-3.55 and it 
is found to be 6.7 km. The products like vegetables and grains are the major items that are 
marketed. 


Table 3.5.5: 

Distance of nearest markets 


Sn Districts 

Kailali 

2 Banke 

3 Dang 

4 Rupandehi 

5 Nawalparasi 

6 Chitvvan 

7 Bara 

8 Dhanusha 

9 Siraha 

10 lhapa 

Total 

Avg 

No. of Samples 

14 

2 

4 

14 

7 

2 

4 

2 

9 

59 

Avg Mrkt. Distance (Km) 

4.5 

12.0 

5.8 

5.0 

8.5 

3.0 

15.0 

6.5 

5.0 

2.5 

6.8 

3.5.4 Family Income and E.xpenditure 

The average on-farm and off-farm family income and expenditure computed before and 
after the installation of OW systems for each surveyed districts have been presented in the table­
3.5.6 

It showed that the average annual on-farm and off-farm incomes per household before 
the project were Rs.16 thousand and Rs.13 thousand, respectively. They increased to Rs.29 
thousand and Rs)i.l5 thousand, respectively after the project. The total per capita income 
increased from Rs 5070 (US$ 89) to Rs 7456 (US$ 131) before and after the project (assuming 
average family size 5.7 and exchange rate Rs 57 per unit ofUS$). 

i_ On-fann income is generated usually by sales of vegetables, fruits and surplus grains. 
whereas the off-farm income is the contribution oflabour works, trading and services. 
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Table: 3.5.6 
Average family income and expenditure 

(Rs 'ODD) 

Sn Districts No. Of Before After Chnages 

Samples On-Farm Off-Farm Total Total On-Farm Off-Farm Total Total 

Income Income Income Expl:nd're Income Income Income Expe:lld'n:: Income: Expt:nd. Saving 

I KailaIi 14 25.5 24.3 49.8 15.8 34.2 33.5 67.7 30.1 17.1) 14.3 3.6 

2 Banke 2 10.0 10.0 20.0 8.5 20.0 15.0 35.0 15.0 15.0 6.5 8.5 

3 Dang 4 8.0 8.0 4.5 17.0 0.9 17.9 8.3 9.9 3.8 6.2 

4 Rupandehi 14 27.0 16.0 43.0 17.0 53.0 21.0 74.0 27.0 31.0 10.0 21.0 

5 NawaIparasi 7 14.0 12.0 26.0 20.0 25.0 17.0 42.0 35.0 16.0 15.0 1.0 

6 Chit\van I 6.0 6.0 12.0 20.0 20.0 22.0 14.0 10.0 4.0 

7 Bara 2 15.0 7.0 22.0 22.0 35.0 12.0 47.0 25.0 25.0 3.0 22.0 

8 Dhanusha 4 15.0 6.0 21.0 12.0 25.0 9.0 34.0 16.0 13.0 4.0 9.0 

9 Siraha 2 5.5 3.0 8.5 4.0 12.0 5.0 17.0 7.0 8.5 3.0 5.5 

10 lhapa 9 33.0 24.0 57.0 26.0 48.0 22.0 70.0 36.0 13.0 10.0 3.0 

Total 59 -

Avg IncomdExp~ns~ 15.9 12.8 26.1 14.2 28.9 15.0 42.5 22.1 16.3 8.0 8.4 
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The expenditure also changed as a result of increase in income. The average total 
expenditure has increased from Rs.14 thousand (before the project) to Rs.22 thousand (atler the 
project). The trtajor expenditure includes purchase of clothing, expenses on feast and festivals. 
schooling the children and miscellaneous household expenses. 

3.5.5. Fi1U1llciallEcollomic Indicators 

The detailed financial and economic analyses of whole sampled GW Schemescould nol 
be carried out due to lack of sut1icient data and information available. As an example. the 

. financial and economic indicators such as Benefit Cost Ratio (BCR), Financial Rate 01' 
Retum(FIRR) and Economic Rate of Retum (EIRR) are calculated both for STW and OTvV 
schemes, seperately. 

For the above purpose, cost of production and returns are derived on the basis of average 
area coverage of 3.6 ha under STW and 21.4 ha under OTW. And the average initial 
investment cost for STW installation is taken as Rs.32,040 and that for DTW - Rs.l7,68. 770. 
Similarly, the average O. & M. cost of STW and DTW is found to be RS.2718 and Rs.l7273. 
respectively. 

Table 3.5.7: 

Cash-Flow Projection of STW 


.Sll Particulars Without \Vi th Project 
Project 0 I 2 3 4 5 6 7 8 9 10 

I 
! 

A Cash-[ntlow 51620 087624 87624 87624 87624 87624 87624 87624 87624 87624 89226 

- Sales Revenue 51620 87624 87624 87624 87624 87624 87624 87624 87624 87624 87624 
- Salvage Value 1602 

B Cash-Outtlow 43924 32040 53319 53319 533[9 53319 53319 53319 53319 53319 53319 ·53319 

. Initial - 32040 
Investment 
. O. & M. Cost 2718 2718 2718 2718 2718 2718 2718 2718 2718 1718 
- Production Cost 43924 - 50601 50601 50601 50601 50601 50601 50601 50601 50601 50601 

C Net Cash-Flow 7696 - 34305 34305 34305 34305 34305 34305 34305 34305 34305 35907 
32040 

D Incremental ·26609 26609 26609 26609 26609 26609 26609 26609 26609 2821 , 
Cash-Flow 32040 

Financial/Economic Indicators 
I Bcr (Discountcd, @16.5%) 1.52 
2 Firr 74% 
3 Eirr 83% 

Notc : Economic Cost Is Takt:n As 90% or Initial Investmt:nt 
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Table-3.U 
. C~h-fjow p(oj~c.tion of a D"fW Scheme 

SN PARTICULARS 

A CASH-INFLOW 

- SALES REVENUE 

- SALVAGIi VALUH 

B CASH-OUTFLOW 

• INITIAL INVESTMENT 

-O&:MCOST 

- PRODUCTION COST 

C NET CASH-fLOW 

D INCREMENTAL CASH·FLOW 

SN PARTICULARS 

... 

A CASH-IN:fLOW 

- SALES REVIiNUE 

SAL V AGE VAWE 

B . CASH-OUTFLOW 

- INITIAL INVESTMENT 

-0& MCOST 

PRODUCTION COST 

(' NIH CASH-I,tUW 

0 INCREMENTAL C ASH·FLOW 

WITHOUT 

I'ROJECI 

)08160 

.\()KII,O 

262<)60 

262960 

45200 

15 

520876 

520876 

31801)7 

11273 

300794 

202KUl) 

157609 

0 

1768770 

n(}.no 

-

-1768770 

-176~770 

I(} 

520S76 

S2Q876 

318067 

17273 

300794 

202K09 

157609 

I 

520876 

$2087(> 

318067 

17273 

30079~ 

202809 

157609 

17 

520&76 

520876 

31lW1'>7 

1727.1 

300794 

2U2~(N 

.151609 

2 

S20~6 

~2(JlS;7{~ 

318067 

17Z73 

300194 

202009 

1;7~~) 

I~ 

5201r16 

)20K76 

318067 

1727.1 

300794 

:'Hi:?~)I} 

!57609 

.•. ... 

3 4 

520&70 520876 

5:2()~b S20~7(> 

313067 J 18067 

17273 Inn 

300194 30079-1 

202009 202KO'> 

157609 I 570(1'i 

1'1 ~O 

;2D&76 5818075 

52i)&7h 510S7{, 

31.067 318067 

I7TIl 11273 

:;o.J794 30Q794 

2()2~,N <;~UUO[JK 

157609 5454808 

WITH PROJECT 

S 6 7 8 'J HI· II 12 I) I~ 

5211876 520870 520~70 5l0S76 510876 520)!7b 52US7o !l10!)70 S2mnD 52~S7" 

')211&7(, S20H7<t 520i;7t, )2()~76 ')201m, ~20K1(1 .(j~mn(, ):'O).;1h )2087t; 520.7,., 

JI.8007 J 18067 31801'>7 31801'>7 ) 18067 318067 318061 318067 HS0l'>7 31<067 

I 

! 
17273 17273 17273 .. 17273 Inn Inn 17273 17273 17'273 17273i 

)J.l)794 300704 300794 300794 300794 300794 3(jt)71)4 300794 30079~ 30COt;4 

2U2S0l) :;02809 202~O9 102809 202809 2V2))09 202~O') 2U2~U9 2U2::1U9 :.!U.!St:9 

IS760t) 157609 157609 15760<> 157609 157(;4.1<.) t51609 I S7()O'l IS7(;f)9 IS16W 

(\lIlHJ 

With Projec, 

21 ,., 23 24 2) 2{1 :1,7 2S :N .lG 

520876 520876 520876 520876 520876 520876 520876 520876 520876 6DQH5 

520876 52087c> 520876 520876 520876 51HS,7ft S20~7C} S2(JX76 520876 5208.6 

0 0 0 0 ( 0 0 0 0 8~429 

) 1:8067 318067 318067 318067 318067 318067 318067 318067 318067 3180&7 

t7273 1717.1 l7:m 17273 In'll 1"127 \ I"JDJ IT!.?) 1·/21) 112"J 

3(0794 300794 300794 300194 300794 300794 3U0794 300794 300794 3(fl)794 
.~~~ 

~L2Xtl') 2lJll:Hi'J 202KO") 2(J2~OI) 2U2~09 :;'O:!X(II) ~~~~:~l'i{N ::02HO!) ](J2!WI) 2912-11-::: 

1;7009 !57609 157609 157609 157609 157609 :5/609 1>760" !S76{JlJ 246018 

financrill/Economlc Indi.:atOfs 
.I BClt (di:sc.olJuttd. (~l 11"/11) 1 U'J 

2 FIRR 1% 
3 EIRR J2% 

~Qt!;! Economic Cl);,l i'i, t;~kl.'n a;:; <){ffi uf ini{j,:1 inn.;<;uHI,,'IH 



· The BCR is calculated J'roin the incremental cash~flow at the discount rate of ]6.5%l 1()I' 

STW and 12% for DTW. 

For calculating EIRR, the economic cost is taken at 90% of initial investment. The 
results, which are presented in the table below, shows that STW scheme is comparatively morc 
beneficial than DTW. . 

3.5. 6Cltanges ill the Consumptioll Pattern 

With the availability of water for il1'igation, people has started to grow different types of 
seasonal vegetables for sales. Besides sales, it is noted that the rate of vegetable consumption 
has also increased among the sample population. 

On an average, 67% of the sampled respondents reported that they begun to consume 
more vegetables as a result of increase in availability of water. Similarly 65% of the 
respondents mentioned that they are eating more nutritious foods like meat, fish and milk as a 
result of increase in production and income. 

All respondents in Bara and Dang (l00%) rilentioned that they consume more vegetable 
and eat nutritious food than before. In Rupendehi however, the response Was poore45%. and 
35% respectively). It may be because the GW schemes (DTWs) were installed long ago and 
respondents had little memory ofwllat was the consumption pattern before the project. 

Table 3.5.9: 
Consurnption Pattenl 

Sn Districts No. Of 

Samples 

Eating 

More Veg. 

Eating 

NutI'. Food 

1 KailaJi 14 45% 30% 

2 Banke 2 50% 100% 

3 Dang 4 100% 100% 

4 Rupandehi 14 45% 35% 

5 Nawalparasi 7 50% 70% 

6 Chitwan 1 

7 Bara 2 100% I oo~/o 

8 Dhanusha 4 75% 25°0}-

Siraha 2 50% 50~'o 9 

10 Jhapa 9 90% 75~/o 

Total 59 

Avg 67% 65% 
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3.5.7 Crop Diversificatioll. 

-, 

Water is the critical component for initiating any market oriented agriculture. Tht: 
installation of GW schemes paved ways for crop diversification as per the market situation .. 
Crop diversification is more visible around market centers. Wheat and vegetable, Banana and 
Papaya wcre the major crops that came up in the picture after the OW installation. T11 areaR near 
the sugar mills, sugarcane replaced conventional Paddy-Wheat-Maize cropping pattern (Kailali. 
Dhanusa, Bara and Siraha districts) 

Crop diversification led to crop intensification. Farmers started producing more than t\\'o 
crops per year from the small holding they have. Thus the same unit of land has stmied to give 
higher rehlms. Some of the respondents who used to buy additional grains for livelihood arc 
now self sufficient in foods. 

3.5.8 Impact on Women 

After the installation of GW systems, be it private or community tube-wells, women are 
indirectly benefitted from them. In the course of field study, it was observed that women and 
children were using water from the systems for drinking, washing and bathing purposes as well. 

Fetching of water for household use including watering to animal and kitchen gardening 
is the responsibility of women. In the area where drinking water is scarce, water from the 
systems has been the main source of water. 

3.5.9 Marketing 

The issues of agricultural products marketing have always been the topic of discussion. 
be it in the national level or in the local levels. The producers are always, found in the losing 
grounds. The field survey duly confirmed these facts. Except the crops like sugarcane and 
banana, all other crop products are facing the problems of marketing. 

It is observed that the fam1ers face big marketing problems especial during the harvest 
seasons. Farmers are hard-pressed to sell their major product ie, Paddy immediately after 
harvest. The price of Paddy at this time used to be so low that it hardly cover the cost of 
production. 

3.5.10 Level OfPerception 

Besides ente11ainil1g questions on the socio-economic aspects, the sample respondents 
were also enteliail1ed questions to understand their perceptions towards the followinQ issues. . 

This was also done to verify the previous answers of the respondents. 
~ 

3.5.10.1 Level offamily income 

On average 81 % of the respondent mentioned that their family income increased as rent 
of GW scheme installation. About 25% respondents of Dang, 14% from NepalgUl1i and 10% 
from Jhapa reported that their family income remained the same. 
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3.5.10.2 Level ofliving Condition 

No clear cut correlation was found in between increase in family income and increase in 
living condition. Of the respondents, 45 percent of them mentioned that their living condition 
increased while 55% of said that their level of living remained the same even after OW scheme 
installation. 

While entertaining the questionnaire, it was realized that the respondents cannot reali~ 
realize the improvement in living condition happening due to the OW scheme. This may be du\.' 
to increase in the number of children afterthe project. 

3.5.10.3 Quality ofGW System 

The quality of OW system was mainly related to the output of water from the GW 
schemes. Of the total Rs 64% mentioned it to be good, 23% excellent and 18% bad (Annex­

3. 5.1 0.4 Services ofline agencies 

. ()f the total respondents, 53% reported to be good, 40% excellent and 41 % poor 50% Rs 
each from Dhanusa, Siraha, Dang and Banke reported that the F services from were poor while 
60th of the Rs from Bara districts reported it to be excellent. 

About 64% of the respondents mentioned that the extension support was very pOOL 
Similarly 62% of the respondents reported the services of DOl to be poor. 

Some of the respondents encountered during the field survey are found virtualiy 
illiterate on the new technology and methods of farming. Training and extension activities for 
initiating market oriented agriculture are found very poor in some of the surveyed area. 

Table:3.5.10 
Perception about Line Agency's Services 

I Su 
Districts No. of Ser.-.ces Of Fill. [nst. SUppo.i Of Do; Agri. Extn. Sef'oice 

Samples 

Excel!. Good Poor E.xcell. Good Poor Excel!. Good Poor I 

1 Kallal; 14 57'% 43% 210;0 7~~ 43% 5",1', 

I Banke 2 SU% 50% 50'% 5()'>o 15··p·1 '00'!10 

.' Dang 4 50% 500/0 25% 75~o 50°.{, 5(" . 

" Rupandeh; 14 22~1a 50% lS<}~{' 10% . 20~/o 70°'3 7% 50% ' ·L';;( 

5 Nawulpurnsi 7 14% ss~,~ 28'% 14% 86% 57%) 43", 

6 Chitwan 1 

7 Bara 2 100% 50~/o 5()~ ) 

8 Dhanusha " 25% 35% 50% 50% 50°'0 25% 75¥·. 

'I Sirnha 2 50% 50~'O ' 50~~ 50~1, IO()' .• 

10 lhapa () 70% 30% 10% 9(J11. 

To!al $9 

AVI! .1()% B% ,(1% 12% ,JJ'!o 62~?~ 7~/tl .18% 6.l fl l 

~ .. 
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3.5.10.5 Repair and Mainlenancc 

The R&M services were perceived as good by most of the Rs (85% respondents), R & 
M facility was very good in Banke, Dang and Siraha. 

Table 3.5.11 
Perception about Repair and Maintenace Facility 

SI1 Dishicts No. of Repair & Maintenance Level orWatcl' Disch. Fue! Sh0l1agcs 

Samples Excel I. Good Bnd Increase Decrease Same Frequent Sometime Rare 

1 Kailali 14 7% 57% 36% 64% 36% 21% 57% 21% 

2 Banke 2 100% 100% 100% 

, 
Dang 4 100% 25% 50% 25% 100%.' 

4 RUpandehi 14 71% 29% 50% 50% 7% 8% 85% 

5 Nawalparasi 7 71% ·29% 28% 14% 58% 28% 42% 30% 
-

6 Chitwan 1 

7 Bara 2 50% 50% 100% 100% 

8 Dhanusha 4 75% 25% 50% 50% ]00% 

9 Siraha 2 100% 50% 50% 100% 

10 Jhapa 9 80% 20% 20% 80% 10% 90% 

Avg 59 ,% 7!!% 31% 27% 4:)% 61% Il)% :ll)% lWyo 

5.10.6 Water Discharge fi-om the System 

Of the total respondents, 88% mentioned that the water discharge over the year 
remained same or increased (61% and 27%). However, in 43% cases, the discharge over the 
years decreased as a result ofthe following reasons. 

• 	 Destruction of vegetable cover affecting re-charge of groundwater and thereby reducing the 
water table 

• 	 There were many pump-sets around 
• 	 Faulty boring procedures. 
• 	 Mechanical trouble in the pump-sets. 

The decrease in water table was more evident in Kailali (64% respondents) follov\!cd by 
Dang, Rupendehi, Dhanusa and Siraha (50% respondents each) 

3.5.10.7 Fuel Shortages 

Most of the respondents (81 %) mentioned that fuel shortages \vere rare. Similarly, 29% 
of them had opined that it happens sometimes. 
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3.5.11 Gil' Waler V,~'e ill Fish POlld 

Only in few isolated cases, (12% of the total respondents) GW was used in fish ponds . 
. Approximately, 14% each in Rupendehi and Nawalparasi followed by 7% in Kailali were using 
GW for fish pond. . 

Conflicts occur when there is shortage of water. Since in most of the cases (except in 
. those old DTWs installed many years ago) GW schemes were far behind their optimal use level. 
there was no question of dispute. 

Farmers were charged additional money for using GW in fish ponds in Rupendehi. 
Therefore, demands, not disputes were made by fish pond owners to lower the tariff or 
electricity.. 

3.5.12 Basis ofPayment/or Using Commullity GW 

The basis for payment against using DTW varied over the sampled districts. The rate 
per hour for areas where the pump had to be run by diesel was costlier than those which were 
operated by the electricity. 

There was also variation among districts where the pumps run by using electricity for 
example, the rate per hour using a Deep tube-wells or Medium tube-wells ranged froni 1'S 36.75 
to 104 Rs per hour depending upon the capacity (KVA) of the pump. 

3.6. Environmental Coneerns 

The surveyed tube-wells appeared largely to have positive impacts. To a great extent. 
the tube-well irrigation schemes have contributed to check up soil erosion and maintain 
greenery. Since GW scheme does not require large distribution systems (canals) like surface 
systems, it contributed in saving agricultural land. 
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CHAPTER - IV 


WATER USER ASSOCIATIONS 


4.1 Background 

~vlost of the irigation de\'e\opment programs in recent times have begun to placL' 
emphasis on local institution building at different levels of project handling and management. 
Speciticially, the community tubewells (shallow, medium and deep ones) envisaged to 
strengthen the planning, implementation and management capacity at the community levels, 
For this purpose, Water Users' Associations (WUAs) were formed in almost all sites where 
community tubewells were to be installed. 

4.2 Users Committees and Organization 

Under most of the donor supported GW schemes, it was mandatory to form uSer 
committees from among the beneficiary members. Accordingly, the users requesting for 
installing GW schemes were instructed to form users committees at the users level. The 
rationale behind forming user committees at grassroots was partly to comply with the 
decentralization policy that stresses involvement of village level committees in planning. 
constmction, supervision, and operation and maintenance of local level projects. Th~ policy 
aimed for capability building of local level committees in planning and management of local 
level projects, thereby ensuring peoples' participation and involvement for sustained 
operation and management of projects at local levels. 

Organizational growth and evolution calls for certain requirements that should keep 
on going. The more formal the organizational features, the fast it could evolve as an active 
system and vice versa. The following sections deal on the organizational qualities of the 
committees surveyed in the project districts. 

4.2.1 Committees' Legal Status 

The users committees were formed in all the community tubewells studied but none ot' 
them were registered at the CDO Off1ces. However, they seemed to have certain fornlal status 
provided by the very agencies which supported these projects. These committees in most case 
Inck the legal hasis ,mel fluthority to be a 11011- governmental organization. The committees 
have no charter or constitution which is also essential for a fully legal and formal 
urganization to evolve am.I uperate. 

The agencies supporting the projects had provided instructions to the users to form 
users' committees before starting the installation. The committees were reportedly formed in 
short duration just to complete the formalities required by the supporting agencies. 

These committees at large were found poorly organized and structured reflecting 
fundamental weaknesses right from the formation stage. Formal organizational qualities were 
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hardly noticed· in the committees formed. However, despite the lack of formalness that is 
essential for a local organization to evolve, the committee's success in accomplishing the 
installation activity cannot be ignored either. The cOl11mittees,in genenil, were found working 
actively during the installation period. However, after the completion of installation, the 
committees hardly were functional. 

4.2.2 Compositioll alld Selection o/Committee Members 

The WUAs varied in terms of composition of officials and members. The number or 
committee members generally varied from 7 to 11 and only in very few cases that women 
representatives were included in the committees. There seems little efforts made while 
forming the committees and selecting the members for a fair composition. 
The formation of WUAs in relatively short time as mentioned above reflects both the 
strength and weakness. The strength is reflected from the ability of people in forming the 
committees in short time that is generally necessary to undertake and manage the projects. 
The formation of committees also reflects the weakness that concerns to little communication 
ai1d less transparency that characterized the formation process in most of the community 
tubev,,'ells. 

4.2.3 Role alld FUllctiolls 

There was virtually no documented evidence with the WlJAs about the roles and 
functions performed by them. In general, their roles were limited to collecting farmers 
monetary contribution, availing labor, transporting machines and collecting water cess 
during operation. 

4.2.4 Meetings and Decisions 

The WUAs J3frCi hardly held any formal meetings except in occasions that were 
essential for getting· support from the supporting agencies. Most of the committee members 
reported that they held very fev,' fonnal meetings and held more meetings informally. In most 
of the cases, the Chairman and the Secretary jointly maintained the accounts and records of 
the \\lUA. 

4.3 Institutional SiIstainability 

WUAs were, in principal, enYisaged to evolve gradually and sustain their activities in 
planning. implementing as \yell as operating and maintaining their systems effectively in 
futu!'e. The key elements of institutional sustainability arc, among others. the followings. 

• 	 legal status of the organization having been registered in District Administration with 
its own charter or constitution 

• 	 clearly defined rules and regulations to regulate the activities 

• 	 provision of democratic election of committee members 
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• 	 internal capacity building for planning, implementation, supervision and monitoring or 
works including leadership development and 

• 	 capacity development for adequate resource generation and utilization. 

The very elements as mentioned above are missing and many WUAs do not consider 
themselves as permanent bodies. 

4.4 Capacity Building of Trainees 

The WUA members and beneficiaries were provided trainings on 0& M aspects. 
Some of the sampled respondents also received training to improve their skills and knowhow 
as shown below. 

Table 4.1: 
Training provided 

% of Respondent Receiving Training 
Other TotalNumber of CultivationO&M 

Sample i 
7% 29% - 36%Kailali 	 14 

-Banke 	 2 --
Dang 4 
Rupendehi 14 
Nawalparasi 7 
Chitwan 1 
Bara 2 
Dhanusha 4 
Siraha 2 
lhapa 9 
Average 9 

-
-15% 
14% 

-
50% 
25% 

-
-
-

-

15% 
28% 

-

-

25% 
-

11% 
11% 

-
-
-
-

-
-
-
-
-

30 
42 

50 
50 
-

-

11 
........ 

-'-' 

On an average 21% of the sampled respondents had received formal training in O&M 
and agriculture production. Most of the trainees who got the opportunities to take part in the 
training reported that the training was useful in many ways, specially for repair and 
maintenance of their GW systems. However, users in most of the community tubewells run 
by electricity complained that they v,rere not able to repair even minor problems. 
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CHAPTER - V 


ISSUES, STRENGTHS AND WEAKNESSES 


The study team observed numerous issues that have obstructed the beneficiary farmers 
to realize the potential of OW schemes installed. The issues varied largely across the system 
and the regions. In general, the common issues are related to marketing of fllrm produces. 
farm inputs, training & extension, repair & maintenance,spareparts and coordination elc. 
Project specific issues by key players, strengths and weaknesses are presented in th-: 
following matrix. 

5.1 Key Players Of Gw Development, Their Strengths And Weaknesses 

Key Players Strengths Weaknesses 

I. DOI/GWRDP 
(lFAD) 

• 
• 
• 

EqUipped with machinery 
Enough technical manpower 
Adequate logistic support 

• 

• 

Improper system for construction 
management, arrangements of irrigation 
material and repair and maintenance. 
Inadequate motivation to farmers for 

.. 
community development to make them 
participate 
Relatively high cost ofGW system 
development 

It 
,I 
'I 

it 

DOIlGWRDB (ILC) • 	 Relatively good system ofGW 
development 

• 	 Adequate infrastructure 
' Good experience• 

DOI/BLGWP • 	 Well established infrastrllcture for 
GW development 

• 	 Equippedwithmachinery and 
technical manpower 

• 	 Integrated approach ofGW 
development with agricultural 
system 

• 	 Inadequate machines for drilling 

• 	 Lack of manpower of electrical 
background 

I,• 	 Inadequate budgetary provision 
• 	 Weak people's participation Ii

I 
II• 	 Ineffective monitoring and supervision 

system 
• 	 Inadequate coordination betweelliine 11 

agencies 

• 	 Inadequate motivation to the fanners 1/ 

II 
• 	 Project is being terminated Ii• 	 Agency managed system has been II 

developed which created problem to il 
transfer them to the people Ii

• 	 Low peoples participation II• 	 Lack of coordination between line 
agencies I 

• 	 Maintenance of large system causing 
problem due to unavailability ofspare 
parts 

• 	 High cost of system development 
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DOJlGWRDB (NTP) • Equipped with machinery and 
manpower 

• Good infrastructure 

• Agency managed system has been 
developed 

• Problem has been created in O&M of thl' 

project 

• Difficulty in management transfer to 
people 

• Inadequate water charge collection 

Il AOBN • Well established network and 
system ofGW development with 
appropriate drilling technologies 

• Relatively low cost of system 
development 

• Fanner managed system 
development 

• Fanners have choices on irrigation 
material 

• Effective peoples participation in 
system development 

• Inadequate technical manpower to 
develop the qualitative system 

• Inadequate subsidy and overhead 
expenses for expansion 

• Ineffective monitoring, supervision and 
reporting system 

• Inadequate motivations to the fanner 
• Lack ofcoordination between line 

agencies 
• Inadequate efforts to develop skills of ih 

technical personnel 

• Lack ofmachiltery for drilling in hard 
fonnation 

OOA (ADPJ) • Well managed, integrated approach 
ofGW development 

• Equipped with machinery 

• Good experience 

• Inadequate efforts has been done to 
utilize the developed system 

• Improper allocation of budget for SYSI<:111 

development 
• Lack of skilled manpower 
• High cost of system development 

• Lack of concrete plan of action 

I 
I 

I 
I 
i 

I 
:I 
'i 

I 

:I 
fl 
Ii 
II 
I'
II 

5.2· Implementation problems of Key Players of GW Systems 

IMPLEMENTATION PROBLEMSPLAYERS 
I

I. 001 .. Fanners participation is low 
I • Hiring of incompetent contractors 

I• Unavailability of spare-parts for repair and maintenance of large scale pump-s<,l' 
I• Inadequate and untimely budget allocation 

• Procedural problems for irrigation material arrangement (tender process) Ii 

• Poor response ofWUA 
II 

• Manpower constraints " 
II2. ADB?,\ 
!!• Inadequacy of sk i lied boring mechanics 
I! 
!'

IiOverhead constraints • II 
Lack of research and development. Ii

-ji
• Budget allocation for well construction and distribution system does not match ;;3. DOA (ADPJ) 
• Lack of spare parts for Japanese pump-sets " 

J 
I

• Inadequate skilled technical manpower 

• Inadequate logistics support. 
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CHAI)TER - VI 

CONCLUSION AND RECOMMENDATIONS 


Of the OW schemes available in the country, STWs seems to be financially viable. 
technically feasible and operationally sustainable. They can be managed by the user farmers. 
spareparts are easily available in the local markets and the oVv'ners can approach and afford 
them. Large scale deep tubewells in contrary are managerially difficult, financially costier 
and operationally. complicated in farmer managed situations. In this context it is 
recommended that the following measures be taken to utilize the OW resources. 

• 	 An inventry of the existing status of use and potential be prepared; 

• 	 A definite master plan indicating the areas of installing STWs, MTWs and DT\\,s be 
prepared so that DTWs would not be installed in an area feasible for STW installation; 

• 	 While identifying areas for O\V schemes, proper assessments be made so that the 
extraction rate of OW would not exceed the recharge rate; 

• 	 The existing cost effective manual drilling'teclmolgy be modified in such a way that it 
would be technologically sound; 

• 	 The areas ofhigh recharge for OW be identified and preserved/conserved so that there 
would be a sustainable harvest of the OW in the long run; 

• 	 An integrated approach of OW use be developed, followed and monitored strictly to 
increase gross agriculture production. Integrated program packages and coordination 
mechanism be developed; 

• 	 A long term strategy for subsidy administration and financing be made; 

• 	 Local level manpower be trained in such a way that would help the massive expansion 
program of the OW use. 
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ANNEX·IOJ 

QUESTIONNAIRE FOR TECHNICAL ASPECTS QF GW SCHEMES 

1,. Respondent 

Name: 
Address of Project site District VDC \\arJ 

2 InstaUation 

Year of Installation 

Drilling Technology: 

Time taken for Installation ....---­

Number of Manpower used 

Total Cost oflnstallation: 

Rig Machine/Manual Rotary! Bogi!Thokuwa/Sludge 

Days 

Persons per day 

RS: 

3. Design 

Casing Pipe 

Screen 

Type: 

Type: 

Length (m) 

Length (m) 

Gravel Packing YeslNo 

WaleI' Lifting Device Used: Type: Diesel/Electric/Gasoline 
HP/kW: 

Conveyance System Canal: 
Piped: 

Lined/Earthen 

4 Well Specification 

Depth (m) 

Static water level (m) 

Aquifer Type: Thickness (m) 

Discharge (LPS) 
Winter 
Summer 

Have you ever noticed shortage of water in your system? 
[fYes, 

YeslNo 



Which Season? Summer/Winter 

r 
I 
I 

How many months'!' 

For how many hours, the pump can work in full capacity? 

5 Operation and Maintenance 

Ownership Individual/Community 

Who operates the tubewell ? Owner himself/Operator 

Technical Know-how of Operator: Enough/Insufficient 

Operating Hours (Hours/year) Own 
Rent out 

Repair & Maintenance facilities AvailablelNot available 
Repair and Maintenance Cost 

(RS/annum) 

Servicing Once a year/Twice a yearlNone 

Total Cost of Operation 

Fuel Consumption (LPH) 

Cost per Liter or per unit (RS) 

Remuneration of Operator if hired (RS/year) 

Problems of Repair and Maintenance 

r 
I" 

6 Tubewell Utilization 

I 
I 

Area Covered (bigha) Own area: 

Income per hour from rent alit (RS) 

Utilization Rate: (hour required to irrigate one Bigha) 

Service (rent) area Total area 

7 Replacement/ Rehabilitation 

I'lave you replaced the Tube well and Plll11p?TlIbewell PlImpset Both None 

[, 



If yes, 	 Year ofl'cplacement 

Cost of Replacement (RS) 

Have you rehabilitated the tubewell ? YesfNo 

If yes, type of rehabilitation Flushing/Chemical treatment/Surging/Others 

Frequency of rehabilitation (times) 

Cost of rehabilitation (RS) 

8. 	 Efficiency of Irrigation Structures (by observation/discussion) 

Condition of Structure: 

Tubewell 


Canal 


Ditches 


Water Loss during delivery 


Very high/highfNegligiable 


9 Designed and Actual Discharge and Command Area 

Designed 

Discharge 
Command Area 

10 	 Reasons of Low Utilization of this GW scheme? 

II 	 General Comment and Remarks of the Enumerator about the GW Scheme. 
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ANNEX- I( Ii) 
QUESTIONNAIRE FQR SOCIO-ECONOMIC SllRVEY 

(to be administered at the Household level) 

I Family Information 

I. Name ofthe Respondent 

2. Address: District VDC Ward No 

3. Family Size 

4. Ethnicity 

5. Land Holding (bigha) 
BWll:e After 

Irrigated 
Unirrigated 

6. Employment Status 

Number working in own farm 

Number working Off-farm 

Average Working days/months a year 

II GW System Information 

7 Type of GW System Installed STW/MTWfDTW 

8. Ownership Private/Community 

9. Tube\\'ell Capacity (LPS) 

10 Primemover capacity (HP) 

II Year of Installation 

12 Source of Finance 

13 Total Cost of the Project 

14. Existing Condition of the GW system Operational 'Scm i-operation alNon-operat iOl1al 

c! 



15. Give Average Pumping Hours a year 

CropsMonth 
. 

~ Total- -Paddy \-
iAshad 

Srawan 
Bhadra 
Asoj 
Kaltik 
1'Ilangsir 
Push 
!\lagh 
Falgun 
Chaitra 
Baisakh 
Jcstha 
Total 

'-­

16 Out ofthis Hour, how many hour do you rent out? 

17 v,'hat are the reason for being this Utilization rate? 

18 Please ghe the Cost of Operation and Repair and Maintenance. 

Fuel Requirement per hour (liter) 


Cost of fuel/Liter (KW) 


Repair and Maintenance cost per year (RS) 


Salary of the Operator ifhired (RS per year) 


III Agricultural Information 

19 Cropping Pattern 
Area in Bigha

~ 

Crops Grown I Before After 
! 

I.,-
-
J. 
.; 

6 

Total Land Area 
! Total Cropped Area 
l Cropping Index 

'---­ -'-­

c 



(LocClI or improved variety) -'0 Yield and Varieties Used 
Crops Before 

Area Yield Variety 

I ., 
-
J 

-+ 
5 
6 

After 
Area Yield Variety 

IV Benefits Perceived by the Respondent 

21 Changes in Food Availability 

Food Sufficiency Before 
Surplus ( mention amount/year) 
Just Sufficient 
A vailable for 9 months 
Available for 6 months 
Available for 3 months 

After 

22 

Y'_J 

Do you grow more vegetables than before? 

Do you eat more vegetables than before 

YesfNo 

YesfNo 

24 Do you eat more nutritious food (meat, egg, fruit and milk) than before? YesfNo 

25 Changes in Employment Pattern 

Did the project generate any additioMI on-farm job? 
I f yes, How mandays a year? 

YeslNo 

26 Changes in Income 

I 

Changes in Family Expenditure Pnttern 

Purposes Before After 
Clothes 
Feasts/Festivals 
Schooling 
Others 
Total 
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v Institutional Aspects 
(to be filled by Community GW System Users only) 

28 Are you a member of Water User Association (WUA)? 

29 Ifnot do you know such an association exists? 

30 List out the function of this association 

31 Is there any contlict in using water? YeslNo 

32 What is the basis of using this community GW system? 

., .. 

.) ...*! Are you satisfied with the perfonnances ofthe WUA ? YeslNo 

34 Do you use the \'vater of this system for other Household purposes? 
If yes, what are the direct effects to women in work allocation and time saving? 

35 What are the Environmental effects of this GW Scheme? 
Positive 

Negitive 

36 Have you received any training in the following aspects? 

O&M YeslNo 
Agriculture Production YeslNo 
Others (specify) 

3:­ In what way are the trainings useful to you? 

VI Overall Perception of the Respondent 

38 Level of family Income Increased/Decreased/Same 

39 Leve I of Living Cond ition Ihcreased/Decreased/Same 

";0 Quality of the GW System Excellent/Good/Bad 

-11 Services of the Financial Institution Excellent/Good/Poor 

42 Support from the DOl Excellent/Good/Poor 

43 Quality of Agriculture Extension services Excellent/Good/Poor 

44 Repair and Maintenance facility Excellent/Good/Bad 

45 Level of water discharge over year Increased/Decreased/Same 

YeslNo 
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CHECKLISTS FOR KEY INFORMANT SURVEY 
(to be administered with DOIlADBN and other related agencies) 

General 'Information 

ANNEX- [(e) 

2 

3 

Name and Designation of the Respondent 

Organization 

Years of Involvement in the program in the study area 

II GW SYStem Related Information 

4 

5 

Total Agricultural Area of the district 

Total Area covered by different Irrigation systems in the district 

Irrigation 
Systems 

Agencies Involved 

No. of Benetic No. of Benet1ciar Nl'. d --\ 
Sche 

ll1e; 

iary 
Hils 

Schemes HHs Schellk" 

STW 
MTW 
DTW 
DUGWELL 
ARTESIAN 
ROWER 
TREADLE 

5 Total GW potential in the district 

Total potential 
Used 
Unused 

6 GW Recharge areas and amount of recharge per year/unit area 

7 Average depth of well (m) 

8 Popular pump brands 

9 Type and capacity of pumps commonly used: 

Type: Kerosene/PetroliDiesel/Electrical 
Capacity: THP/5HP/3HP/2 HP/Rower/Treadle 

10 Common Drilling Technology Used in the area 

II 



II Common Aquifer Type and thickness 

12 Availability of spare parts and quality of Repair and Maintenance Facilities in the area 

13 Effectiveness of WUA in water sharing and management 

14 List problems of institutionalizing WUA 

15 List the strengths and weaknesses of various modes of implementation of various GW schemes by 
various agencies 

ADBN 
Agencies Strengths Weaknesses ! 

GWRDB 

SIRDP 

ILC 

IFAD 

JADP 

! 
! 

INGOINGO 

OTHERS 
j 

16 How do you implement irrigation programs in your area? 

17 Who are the players and their role? 

18 \Vhat are the reasons of Low Utilization rate of the GW Schemes? 

18 Are You satisfied with the existing Coordination situation? YeslNo 

19 What should be done to improve it ? 

20 List Major problems in program implementation 

21 What should be done to exploit the GW potential in your district? 



; 

Annex - II 

List of Key Informants 

District Name of Respondents Designation Organisation Year of Effictiveness Coordinatio Use of Water 
Involvement ofWUA Situation in Fish Pound 

Satistied 
Jhapa 1 .Shambu Rajbansi Loan officer ADBN 6 NA Yes No 

Main Branch 
Bhadrapur 

Siraha 2.Dr.Remash Man Tuladher Project Chief, CSTP CSTP 1 Yes. No No 
3.Bhagawan Das Ulak Branch Managar ADBN 1.25 NA No Negligable 

Lahan 
Dhanusa 4. Ram Sheh Pandey Asst. Agri ADPJ 4 Yes Yes Yes 

iEngineer, ADPJ 
5. Nitya Nanda Dev Branch Managar ADBN 1.5 NA No Yes 

Janakpur 
Bara 6.Shiv Narayan Mandai Superviser, NTP NTP 1.5 NA Yes Negligable 

7.Padam Raj Silwal Overseer Main ADBN 1 NA No Negligable 
iBranch Kalaiya 

Chitwan a.Mahesh Kumar Shrestha Managar Main ADBN 2 NA No Yes 

Branch, Bhratpur 
Nawalparasi 9.Tikaram Neupane Leader Farmer Farmer 7 Yes No Yes 

10. Basanta Rayamajhi Chief KTP Yes No No 
Rupendehi 11 .Ichha Kumar Shrestha Hydrogeologist BLGWP 1.5 Yes No Yes 

12.Uma Kanta Sharma Loan Officer ADBN 2 NA No Yes 

Branch,Bhirawa 
Oang 13.Dhruba Raj Thapa Geologist GWRDP 5 No No No 

Field Office 
Lamahi 

14.Rajendra Samant Manager Branch ADBN 1 Average No No 

Lamahi 
Bankey 15.Ramesh Gautem Chief, Field Office GWRDP 3 No Yes No 

Nepalgung 
16.Ramchandra Acharya Section Officer ADBN 1 Yes Yes Yes 

Branch,Nepalgung 
•Kailali 17.Netra Baahadur Karki Chief ,Field Office GWRDP 23 AverD!;Je No Yes 

Dhangadhi 
18.Damodar Bhatta Manager, Branch ADBN 1.5 NA Yes Yes 

Dilannadi 



·\11':1..'11 
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SI.\T{S "I(j\\ S;SII'MS '" SI·RI·I·YIII Il!SIIW I~ ,IN"'I·\·III 

DistriC1 TyptofGW 
# of (:~;!'" i:r.~~~:::'.t:~~ , ! 

, 
'. !! 

Scben;e" , Area ('overage OW Pote"~inlity Average Alloiferi Drilling l'opul.11' Braud or pumpse! AYlIit;.bility 

, Depth of Technology of Spare 

ll:ep,0rted '~ii;~ed .Actual Actually Reponed Actual Total Used "..'. Unused Tubewell Type ...... Thickness Brand TIpe ... Capacity parts 
.... 

# :# ;fu~tio~in h•.... ha~ Ii ... 
/I # (ml (m) (HP) ... 

JHAPA STW(A) 324, 260 2983 2019 129RO 11682 65208 3254 61954 2{) SO 4 SL,TH K.RS 0 8 Y 

STW (1) II II RR K.BS 0 Y 
.' 

DTW (1) 5 5 325 10 315 130 G 17 RR FI,IS 0 72,47 N 
OTW(G) 5 5 5 185 188 

SiRAHA STW(A) 1116 "_., 1143 1085 4939 4692 25000 1455 23545 20 SL.TH K,B 0 7 Y') 

'-: STW(JJ 260 52 208 105 RR 

STW (IF) 29 5 24 20 194 175 26 SG 11.5 RR K D 7 Y 

OTW (}J 18 2 16 498 400 181 30 151 135 G 10 RR FI,IS D 72,47 N 
OTW(S) 12 12 " 391 

IJIIANliS:'" Snll(A) (1)0 )0 ?r,O 940 3510 3335 16111 2377 1J7J4 33 MS 10 SL B.K 0 8.1.5 Y 
srI'.' (J) I3H? IRI 120(, ~.---247 RR 
ATW(A) 269 g 261 255 364 346 110 S 6 SL 

OTW(J) 108 6 102 68 2950 2000 132 108 24 170 G RR FI,IS 0 7Z.47 N 

BARA 
-.­

STW(A) 4501 900 3600 3600 1'1088 15267 2236[ 4517 11344 15 SG 6 SL B,K D 7,5 Y 
5TW (J) 16 2 14 

.'-.­
OTW(J) I 1 50 30 117 26 91 122 18 RR' FI,IS 0 72,47 N 

DTW{N) 25 25 [4 131 120 RR SUB E 50,40 YIP 

dn'rWAN .... - STW(A) 361 361 361 1226 1226 20486 450 20036 [0 B 3 TH K 0 7 Y 
5TW (J) 89 I 88 RR K 0 7 Y 
OTW(J) 24 24 1.400 895 205 24 181 80 B 6 RR F[.IS 0 72,47 N 

NAWALPARASI" STW (A) J223 2 1198 1138 4227 3804 53819 124& 52571 20 SG to TH BS,K 0 7.5 Y 
STW(IL) 25 5 25 20 218 175 30 SG 3 RR K 0 7 Y 

,...-... 
MTW(IL) 14 14 12 209 179 70 SG 10 RR SUB E YIP 
OTW (lL) 10 10 <) :lJ4 325 330 10 no 150 5G 17 RR SUB E YIP 

RUPENDEHI STW(A) 3777 37 3740 3703 13686 13418 37708 3777 33931 15 SG 4.5 SL.TfI K () 7.5 Y 
ATW(A) 71 2 70 70 114 110 175 0 3 SL 
DTW (B) 174 II 16} 163 12250 231 176 55 140 FO RR SIM. E YIP 
DTW(J) 2 2 35 130 FG RR 

DANG STW(A) 462 . 462 462 1785 1785 58472 480 57992 20 B 3 TH I'M 0 7 Y 
STW([L) 18 4 14 14 225 30 B 7 RR ' K 0 7 Y . 
OTW (II.) (, (, . (, 240 IRQ (, 174 SO R 44 RR JJ E 40 YIP 

BAN"!' STW(A) 2)62 47 2,,:5r--- 212(1 7:t01 tlS7l 1833 13g7 ·5~4 2.5 sn 10 i'L.TlI " IJ 7.5 Y 
STW (11..) 25 . ~. 
OTW(J) 2 2 110 14 96 S 
nnv (Ill __ • . .. 17 ] 10 7 ·lgO I'is}ii 150 sa 

..~~~ RR sun E 3() N 
KAlLAL! STwiAj~ .10>0 40 4",).1 .lhlJ·) u'H'.! '~4H';) ~H~5ti .iuull it;" . s(i ..... ·~-·TiTlili ''''''[,i,:l ---".'-j'; -'~~'i,H \' 

STW(fL) 200 100 !80 3500 3150 33 10 RR 7.5 Y 
D.TW(IL) 55 5S 50 1400 1260 196 55 [41 50 RR 

IAT\\, (SEI 25 ,. .... 25 22 500 450 
S"urce: I'rogrts5 RepOlt of~()J, AIJUN. I: . 1111,"""1111' . 

.­~ ..--: 
I 

,
ABBREVIATIONS USED IN THE TABLE > 

IA) Al)tlN S S,:,ntl ~L·vSJudgC' ns-- IlItnm! Shnkli f) -1)i«<1 Y.A v.iluhle 
(JJ JAOP G~~Gravet TH~·Thokllwa K~"i,loskar E-Elcclric N"·Not available 
(G)~GWROI' 

.• 
S-Bolder .BG;Bogi ; .

FI=Fiat YIP= Arranged by project 
(S) SIRIJ!' S(i S;md~.!!r;lvc1 RR,,, Rof;,ry Rig is", 'Is~1I7.u 
III..II( \I, \ k,11HIH ;.;m,1 Ii Hh:U>l' 
III) . !I III !f l ! "l:!'.t"! 1\1 l'IIe-1t! \ tit -,hat 
fBI BI{,\\P !,,,)tHcl Sf H '\IIIHII~'hif'k 

I\,f. \1 ! I j'l{fllH I' \II I ,iuull . ,. II !.i\..! 1\<,11 



Annex -IV 

Well Specification by Surveyed Districts 

, 

,I 

I 

I 

District rype of 

weI! 

Size otwell Depth of 
well 

SLW Discharg 

e 

Calling 

Length 

Screen 

Length 

Aquifer 

Thickness 

Inch M. M. LPS M. M. M. 

Jhapa STW 4 20.6 3 15.2 12.2 8.3 9.1 

DTW 12 168 a a a a 
,Siraha STW 4 20,8 4 14.5 4.8 8.2 12 

DTW 12 97 33 67 30 
Dhanusha ATW 1.5 96 a 0.5 91,5 5,5 5! 

DTW 12 130 15 a 0 0 0 
STW 4 27 9 10 21 6 Oi, 

Bara STW 1.5-4 16,2 0 8.7 9.3 6.7 781 
DTW 12 122 a 20 a a 

Chitwan STW 2-4 15.2 4 12 13.2 1.8 1,7 

DTW 8 86 a 15 a a 
Nawalparasi STW 4 18.2 4.2 10.2 9.2 9 9 

MTW 8 68.5 a 15.5 46 6 6! 
DTW 10 152 10.6 11 120 32 321 

Rupandehi STW 4 16.8 2.5 11.7 13.2 3.6 31 
ATW 1.5 61 a 0.5 61 0 21 
DTW 12 194 a 59 0 a o. 

Dang-Deukhuri STW 4 10.5 3,5 18 8 2.5 31 
DTW 6 85 33 17 75 10 0 

Banke STW 4 15.7 0 15 12.3 3.5 4.51 
DTW 10 30.5 13 11 52 

Kailali STW 4 17.8 4.3 12 11.4 5.8 6.71 
DTW 0 12.5 0 0' 



Annex - V 

Physical Condition of Irrigation Structures by Surveyed Districts 

! Tubewell Canal 
Good 

~'o 

Satisfactory 
% 

Bad 
% 

Good NA 
% ~-o 

Satisfactory Damaged heavy 
% 

J.Jhapa 100 0 0 43 57 0 0 
2. Siraha 100 0 0 25 50 25 0 
3. Dhanusha 100 0 0 33 33 0 "'''' .).) 

4. Bara 100 0 0 0 75 0 25 
5. Chitwan 100 0 0 25 75 0 0 
6. Nawalparasi 100 0 0 17 50 33 0 
7. Rupandehi 100 0 0 43 43 14 0 
8. Dang-Deukhuri 100 0 0 100 0 0 0 
9. Bankey 100 0 0 34 33 0 33 
10. Kailali 17 29 0 0 71 1 14 
Average 9I:L 2.9 

'----­
0 '-­ 32 ,_48.8 8.7 10.5 

Source: Field Survey. 



Annex - VI 

Tubewell Utilization by Surved Districts 

District 

O\\'n 

Irrigated Area

I Rcntout Total 
lJtililzation 

I' Rate Tube-
Replacement 

I Pump Pump 
Rehabil itation 

Cost of I RCI~abi Cost 
-

well set only replace 

Ha. Ha. Ha Hrjlla % % % Rs % Rs 
I. Jhapa 3.77 0.35 4.3 19.2 17 0 0 16 0 0 
2. Siraha 12.4 0 12.4 8.25 0 0 0 0 0 0 
3. Dhanusha 7.7 0 7.7 70 0 0 0 0 0 0 
4. Bara 7.9 1.4 9.3 34.5 0 0 0 (I 25 NA 
5. Chitwan 4.6 1.1 S.? 10.9 0 0 0 0 0 0 
6. Nawalparasi 7.4 0.1 7.5 8.1 17 33 0 3166.; 0 0 
7. Rupandchl 8.2 2.7 10.9 48.8 0 14 0 1400 14 NA 
8. Dang­ 8.7 0.1 &.8 9.75 0 0 0 0 0 0 
Dcukhuri 
9. Bankey 4.3 2 6.3 10 0 0 0 0 0 0 
10. KaHali 7.8 0.1 7.& 11.8 14 29 14 5428.5 14 NA 
Average 7.3 0.& 8.1 , 23.1 '4.8 7.6 1.4 1276.:' 5,3 NA 

Source: Field Survey. 



-----

Annex - VII 

Drilling Technology and Material Used by Surveyed Districts 

Aquifer Type 
. SL 

Type of Scr.:cnCasing Pipc Driling T.:chnology 
%(,rave BoudeSandNI CR 

I 
PI'IIDP BSManual Rotary Rig GIThokuwa Bogi MS BBSlugeDistrict 

r 
(%)"(%)(%)(%) (%)(%) (%)(%)(%) (%)(%'. (%) (%) (%) (%) ('Yo)(%)(%) 

033070 
0 

1733 170 0 390 29 1414 0 8657l.Jhapa 
750250 

0 
0 0LOO0 025 025 0 50 100 02. Siraha 0 

70330 
75 

50 05067 66 033 0 0330 0 03. Dhanusha 
25000 

0 
33 670 0 00 500 0 25 50 0754. Bara 

500500 
17 

025 100 025 00 00 25 5075 05. Chitwan 
17 1650 

71 
500400 00 0017 0 50 100 0336. Nawalparasi 

2900 
0 

075 02514 15 00 0 29 71 071 07.Rupandehi 
10500 0 

33 
50 a50a 0 a a50 0 50 lOa 08. Dang 0 

33034 
() 

0 50500 33 0a 034 33 67 0339. Bankey a 
713123833 5017a 042 28 100 a 0 029010. Kailali 

8882727 

Source: Field Survey_ 

II35 133 389 16 735 76 I17 &Average 31 
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Annex - VIII 

Ownership & Operation of GW Scheme by Survey Districts 

Operation of Scheme District Ownership of Scheme Technical Knowl how 

OwnerCommunity Operator Sufficient InsufficientIndividual 
%% % %%% 

57 83 17 0 100Jhapa 43 
50 50 50 0 100Siraha 50 
33 50 50Dhanusha 67 50 50 
25 75 25 25 75Bara 75 
2575 75 25 0Chitwan 100 
50 50Nawalparasi 50 50 17 83 
29 50Rupandehi 11 50 17 83 

Dang-Deukhuri 5050 0 100 0 100 
33Banke 67 67 33 0 100 
29Kailali 71 1471. 29 86 

38,1 57,161,9 42,9 12,3AVERAGE 87.7 
Source: Field Survey. 

1'­

i 



Annex -IX 

Operation and Maintenance Situation by Surved Districts 

District I R&M Operating Hours Operating Remunaration ITotal O&M Revenue from Actual Cost 

. Cost Own Rentoul Total Cost of Operator Cost Rent out ofO&M 

Jhapa 666.7 227.3 3.3 230.7 3288 3200 7154.7 166.7 6988 

iSiraha 2781.3 198 81.3 279.3 8034.5 625 11440.8 8637.5 28033i 

Dhanusha 0 875 0 875 22387.5 8100 30487.5 2100 9487.5 

Bara 250 177.5 5 227.5 2793.2 6900 9943.2 0 9943.2 

Chilwan 6.7 245 20 265 20350 500 20856.7 14740 61167 i 
Nawalparasi 383.3 165 0 165 4293.5 1007.8 5684.7 0 5684.7 

Rupandehi . 1000 154 50 204 10395 740 12135 3000 9135 

Dang·Deukhuri 0 100 5 105 6045 562.5 6607.5 1050 5557.5 

Banke 1900 90 50 140 7503.3 533.3 9936.7 2833.3 7103.3 

Kailali 1528.6 170.9 10.7 181.6 3426.4 400 53549 357.1 4997.8 

AVERAGE 851.66 240.27 22.53 267.3 8851.64 2256.86 11960.17 3288.46 6781.7 

Source: Field Survey. 

.. 



Annex· X 

Repair and Maintenance Facilities by Survey Districts 

District Availability Frequency Cost of R&M Rs 
Available % Not Available % Times 

Jhapa 100 
 0 0.7 666.7 
Siraha 100 
 0 0.5 2781.3 
Dhanusha 100 
 0 0.5 0 
Bara 75 
 25 
 0.8 250 

Chitwan 75 
 25 
 0.7 6.7 
Nawa!parasi 100 
 0 0.5 383.3 
Rupandehi 100 
 0 0.6 1000 

Dang-Deukhuri 100 
 0 0 0 
Banke 100 
 0 0.7 1900 

Kailali 86 
 14 
 0.7 1528.6 
AVERAGE 93.6 6.4 0.57 851.66 

Source: Field Survey. 



Annex - XI 
Situation of Tubewell Dischrage and Command Area by Surveyed Districts 

Discharge Situation Area Coverage Situation Sufficiency 

Districts Disigned! Actual Designed/ Actual Devialion Sufficient Not Remarks 
Sufficient 

Reported Winter Summer Deviation Reported (ha) (%) (%) (%) 

l.1hapa 6 
(Ips) 

15.2 
(Ips) 

15.2 
(%) 

150 4.0 
(ha) 

4.3 +7.5 100 0 
2. Siraha 
3. Dhanusha 

18.5 
17 

20.5 
9.9 

19.25 
8.5 

4 
-50 

17.75 
13.7 

12.4 
7.7 

-30 
-44 

100 
67 

0 
..,., 
..>..> 

4. Bara 17 13 11.5 -32 15.5 9.3 -40 75 25 
5. Chitwan 11.25 12.75 12.75 13 10.5 5.7 -52 100 0 
6. Nawaiparasi 17.5 10.8 12.2 -30 12.9 7.5 -45 50 50 
7. Rupandehi 18.3 24.5 24.5 34 17.3 10.9 37 57 43 
8. Dang 111.5 19.5 17.5 52 10.5 8.8 -16 100 0 
9. Bankey 17.3 13.7 13.7 -21 10.0 6.3 -16 100 0 
10. Kailali 15.7 14.1 13.8 -12 14.3 7.9 -45 100 0 

15.0 15.4 ' 14.9 -6.6 12.75 8.1 -36.5 85 15 

Source: Field Survey. 



Annex ~ XU 

T~i:lmlr.:l' tnform01tion of GW SChCIDIJ'S by. Samplinq 

Resp'ondent Installation ,Well Specification 
CasIng Screen Aquifer lifting.divoce 

a;!!! 	 " & 
:::> :~1­ >. Vi ii! "IIIC: 

~ o 
0> '£ 1:; i'O' 	 ,= 1m!~ :~ !<1l :~ '0> 	 ,g>'0 ., '-5 	 '" :0­g. !i c .E 

,~ 

,(f> ::< 'ii;1- ,., !~ 1-''" 	 ~ ., '0 :.0 	 1ti~ -5 E!: t.g !~ 	 ' '0 
.£ 

., r~ ~ it;; ICl 	 1,= ;<5 1- .. 
:~ 'co'0: 

f- .,c: '0 'f ­ ,0 	 (ll '" o {!'. ,t) ;'0 	 , Qj '"'z 15 ., .::; . 1'0., :'0 l~ 	 i£ :(1) :..." ., M 'E ,~ :ro: . ., 	 !a> 10> ,!,l 'I> ,g- 'E{'l '-	 a. .", a.o ;'0 g; "~ ;2- I~ ,>. !~ if;; '.e 	 ~ o· 
.>-'"'" ,8 .~ It:-: ~.:t- :'" i'tll !~ ~~ 	 If- . l~ . 'f- :f- :Cl ,.::- . u ,~8_ .• 1:-___.• u. ," 

District: Jhapa 

J1' ;Surendra Yadav (Operator) Garamuni-3 2D50 Sludge 

2' 

4 38 NA 8S 24 Sand 26 No o 2,7 No, o 
30, No,46OOQ0 ,OIW E 

S 3.3 No, 
J2 ,Jogeswar Chandra Singh Raj~ansi (C ,Maheshpur-l 	 2042 Rig 

8000 SIW 4: 	 6:S and 6 NO 0J3 . Sahat La! Singh Rajbansi(Owner),Maheshpur-6 	 2036 Sludge 
i 

o S 3,3 No,J4 ,: Man 8dr, I(hadka (?':Yner). Jyamirgadhi-9 2046 Thokuwa 2 4:NA SIW 4: 12 3. 20 MS 
50'0J5 ,Naran 8dr. Thapa (Owner" 'Prrthvinagar·5 	 2049 Sludge 3 4' 48000 SIW 4: 32 Na 12 ms+bb 

6;G 6:YES 'D 5 5,3 Earthen s.:) 
"!$:; 

.16 ' Krishna Raj Shrestha (Owner) ,Oamak-3 	 2052 Rig 30 60000 SIW 4i 18 Na 19 MS 

J7 Yam Kumar Basnel (Owner) : Oharmpur-9 2049 Sludge 3 4 ; 32000 sTiN 4; 12, 3,3: 10!MS 6;8S 7,SNO D 8 7,3 Earthen 

'Average 11 4 106583.3333 5,14 41.714 3.15 15.167 12.333: 8.33: 9.0833 0 o 10.1429 4.3167 o 83.3333J.33. 

District: Siraha , 
51 lakhan La! Shah (Owner) Hanumannagar-3 	 2051 Thol<uwa 10 3 39750.SIW 4: 12iNA lsiMS 6i SL 61NA NA NO 0 6.5 300 

2049 Manual Rotary 4 6 9100 SIW 4 15.5 NA 17 iMS 6!SL 9,5NA NA NO 0 7 1.1 no 

2053 Rig 4 8 340000 ' SIW 4 35 4" 12M$ 26'SL 9 S+G 12 YES 0 8 12 Line 2'''' 
2041 Rig 120 1S.NA 'DIW 12 97;NA 33:MS 67iSL 30 NA NAYES 0 40 33,3 Lined NA 

34,5 8' 129616.6667. 0 6' 39.875' 4 19.25 0, 26.251 o 13.6 o 12 0 O· 15.375 12.35 o 2S5 

District: Dhanusha 

01 Bikram Pd, Yadav (owner) Benga Sivpur-9 2049 Manual Rotary 6 12 15200AIW 1.5 91,SISL 4,5G 6 NO NN NN 0.7 Earthen 2C 

02 flulon Shah (Operator Ramdaiya Vavadi-3 2033 Rig NA NA 460000 DIW 12 130 NA 15,NA ,NA NA NA YES D 16 20 lined &:>'J 

NA NO D 8 2,3 No 

9' 310 
03 'Blk,u Mahara Chamar (owner) Tera Kachuri-6 	 2050 Manual Rotary 12 12NA SIW 4 27 9 10 HDP 21 

Average 10 12 237600 o 5.83 84.333 8.5' 0, 56.2S! 0: 5.25 0, 6 o o 12 7.6667 o 
DI.I,lel: Bara 

131 'Sukhad Shah (Owner) Kotwali-9 2046,Sludge 2 4 39550 , SIW 4 15 NA 15 HOP 9!HDP(PF 6,Sand 6 NO o 7 2.7 No 

82 ,J.ldhari Mukhiya (Owner) AmrilganJ-4 2052 Sludge 4, 17936;SIW 15 15 NA 3 HOP 10 iHOP (NL, 6 NO G 1,5 0,5 No 

133 .HIr" Man Mahalo (Owner) Amrilganj-6 :241 Sludge 2 9 10500SIW 4 16 NA 8'MS 9'NL 11,5 NO o 8 4 No 


B4 :fliley" Kumar Y"dav (Operator) ,Kataiyn·2 2036 Rig NA NA 683000DTW 12 122:NA lO'NA 'NA NA iNA :NA iNA YES E 40 30' Lined = 

'Average 1.67 5.67 187746.5 o 5.38 42,5 o 11,5 0' 9.3333 o 6.67, o 7.8333 o o 14.125 9.3 o 7~ 

Olslrict: ChlIWan 

Cl Raj Ghimire (owner) Rainanagar-2 2051 Sludge Na Na 19800STW 2 16 Na 3,GI 14'SL 21Na Na No 0 5 1.3 No 

C2 8dr, Ghimire (Operat Ralnanagar-12 2050 Rig 30,Na 460ooo.DIW 8: 86 Na 15,MS Na 'SL ;Na Na Na Yes 0 72 15 Lined 1000 

Gnanagar-6 2052 Sludge 14 4 191MS 12Sl 2,G 2 No D 8 4 No 
2053' Sludge 4' 14SL 1.5:(; 1,S'No '0 ZANo 

0' 32.875' 4, 
15.5. 

01 13.333: oi 1.83 0; 1.75' 0 o 5.675' 0' 1000 

S2 

S3 

54 

Average 

Chandra Ghimire (Owner) 

http:83.3333J.33


37000islW 
3000'ATW 

2682000:0TW 
1281100001STW 

'3000) 

o 

o '­z i O 
~ Q) , 

i~:z ~ 
'-' 
DI$irl~t: Nawajparasi 
1-11 'Hom NaihGYaWalijOperator)' 
1'12 lRE!bat~dr~ulTlha((§erI: 
N3c !Atiun Gaulam (Operator) 
N4 'Raj M"ngal Pandey {owr;erf 
N5 ,Narayan Pd, Ghimire (operator)' 
N6 'Babu Ram Gupata 
, . :Average' . 

OlstrlcFRupandehi 

" ,Jj 
.., 
.<:; 
"~!e
io.. 
:15 ,.,.., 
i~ 
!~'!" ..~ 

,jahada-3 
"'t"msariya-B 

Jahada 
Oavgaun-g 
Jiihada-g 
Oabgaon-g 

R1 'iRohiniMallah(OWnerr 
'MatlomO<l Sirlnik (Own"r), 
:Udaya Bdr. Ba,ddawar(oWner) 
'Ram Narayan ThaN (Operator) 

"-"-Ohakdhai:3 

IGi>rakh chaiJdhary(owr.erj' 
'Oanai )'adav (OWner)'" 
'Suman Kumar Sharma ('Chairman) 

'Pokh~rvindi-5 
· Slddarlha·4 
'iJ!adhubaliya-7 

.. 'Hamaiya-9 
.. 'Mai';"i,lya-6 

·Ohakdhai-1 

InstaUatton 
\nst3!lattOn 

§ 
J§ 
iii 
;;; 
.£ 
'15 

.~ 

~ 
'" .;:) 
". 

f 
" :f­

. en 
:~ 
jo 

2046 Rig 
2049 )hokl.Jwa 
2049 Rig 
204g'S'ludge 
2048: Rig 
2041 . Sludge 

2041 sludge 
2034'rlg . 
204iFSIudge
2050 .Sludge 
2050 RigAverage " ,_. - .-. ,,~ 

Oistrict Oang·Oeukhur; 
DG1 iChhabilal Oangi (oPerator) 
OG2'Tikat Ram Chaudhary (OWners)" 'Average ". .....,.......' .... . 
District: Bankey 
ski iPalBdr, Chanda(owner) 
ski.jG~garisinghRana (OWner)) 
si{3 Kashi Ram ThaniJ loperator','" r-Average~ ,.~-. -_._-' 
District: kailall 
1<1. iBriz lalBarai (Owner) 
K2 ;JaksanRana (O"",ratorj 

'Bandhu Rana (Owner) 
: Sila Ram Rana (OWii"rj 
;Shiv Shanker Ran". (Owner) 
; Rangnath Ojha (Operator 
; Narayan 01.1118 Shatta . 
:Average 

Polyeihene 

· Mahadevpurl-7 
· 'Sageswari-1 

:i\gaun-" 

-eriuha~ 
:fjh~ngadhi-8 

'Slotted Pipe 

2043 Rig 
2046 . Thokuwa 

2052: Thokuwa 
2050 Bogi 
2050:Rig 

2046 : Thokuwa 
2025'Rig 
204180gi 
2048 Bogi 
2043'B09I 
2042 Bodi 
2035' Rig 
2046' Thokuwa 

FSFine Sand 

·PF '" Perforalted Pipe FG " Fine Gravel 
·fill" Nylon Strainer 0" Diesel 

· -8(= Galvanized Iron . 0 = Electric 
·BS' = Bamboo Straine' (sub) = Submersible 
'S'Smd . 

G" Gravel 
·cs Coarse Sand 

· 'MS= Medium Sand 
'B . Boulder 

'".s 
.E 
c 

";~
'f­

" !.E 
!1:7 
I 

Wei Specification 
Well specificabon 

'0 

" OIl 
:::> 
:;; 
~ 
{~
I::;' 
Ie 
i~ 

!'ts 
~,~ 
:cl: 
io
Igj
,0 

:"!E
J.c: 
jM 
I~
Ie
!Gl 

l 
600000iMTN 
.j:tCiQol~iV<i 
360000IMriN 
"3iiOOTsTW 

, s2oooo15TW 
SINa lSTW,I ...3~~~1 

1-6t'~'-'17000+SrW 
is 5 
5!l 

45 15; 

4'5 
25 15' 

1
.f­
:'0 

"~ :en 

~,":.0 

l~ 
i~ 
:0. 
!'",'0 

!(ii 
!a;.
.-' 
;~
!­

!~ 
!~ 
!~ 

8 ~~ 

~ ~ 
8 E~ 

4 ~: 

t 

I~ 
:~ 
if-
L 

! -­
14iMS 
12iMS 
iiiMS 
8!MS 

10j
4: 

152' 11 'MS 
23!Na l1IMS' 

0: 6,33 57.25; 6.3567: 12,167' 

4112i 1/ "6~~S 
4' 26: 3, 15 iMS 

15, 61 iFA 0.5rGt 
12' 1S2:FA 98!MS 
4' 16: . 3' 121MS 
4' 13.5!Na14!HDP 

12' 236FA 201M's 
15.3 8.86' 5.93' 73.786: 2,5' 23.643' 

623000: Df'N 
.!S.':9.0 iSl'W .. 
420550, 0 

42000 iST'JV 
21000ISTW . 

1600000 iotN 
554333,3333: 6 

3' 4 

30Na 'Na 
3 iFNa 
:2 
2 

30 
3 

9.25 

10000jSi'N 
'OrN 
isrJII 

.26OOii;srt.i 
lsooisT'N 

18000'Si'N 
'on\{ 

3sOOoiST'N 
18100; 

4 

85 33 17'MS 
10.S 3.5 18MS 

47.75 18.25 17.5; 

1Q,5'Na 
21 Na 

205 
78,833 

211M$ 
giG! 

13' 11'Ms 
13 13:667 

Casing Screen Aqulfer 

, 
I.,
:0. 

l~ 
iI .. 

46 ICofr 
.j,siPF .",.

iNa 
91Colr 

120;PF 
14iCoir 

38.7i 

NaNa 
0: 22.S; 

75Sl 
a:F'F 

01 41:5 

7.S'PF 
IT'Coir 

153 
0' 88:15 

Water Ilftl'lg di'llce Conv'!i!ya~cy SY5~~~ 

.", 
,£; 

.15 
'!1l,0.. 
~ 

'",t' 
'''' ;~ 

6'Yes :E 
3!NoO 

rYes 'E 
. 15:No :0 

E(Subjo . 32 Yes 
9:No 

13' o 

1S.f':J.0 .. :CJ. 
4.S:No 0 

:7.iNo NN 
'Yes 'E 

3No '0 
No 0 

NN 

Yes 
fNo 
3 

3:No '0 

6NoO 
Yes 'E(Sub) 

0' 

3 No 0 
Yes NN 
Na 0 

10'No 0 
7,SNo '0 
1QNo D 

Yes 0 
3:No 0 

6.7 0 

0' 

'"a.,,,. 
jf­

.7 .fNo 
7' 4'No 

44 1,j.irled+ER 
o 19.3333 6.3333 

fo 
NN 

10 
7-- 'is-No 
7'- j.3·No 
j'4'No 

......_- :if" 2YGi1ed 
j' DYNo 

o 10,1429 7.8714 

o· 

,5 
go 
.:'l 

1m:.:~OO 
Ii o 

@ 

1000 

o soo 

4 
Na 

4 
4. 
4' 
4 

18:Na 
Na :FA 

21Na 
14.S 

21 
14,5 

4: 
4.5' 
~ 

19:MS 
2iNa 
siMS 

llMS 

iNa 
N;' 

5.S·Nl 

3:So";ld 
Na iNa 

'Na iNa 
--g:ts 

5CS 
9[eS 

Na 
Na 

"Na 

0 



Utifisation AIHI Condit.no 01 GW Snhmns 

'A.onex~xm 

Utililation And Condition ot OW Schf!rn<!'!'t by S",mp1ing 

District Cdoe<:Jf Type of Tvbewell Utilization Reo!acement Reh¥l~t~~tation Lonamon Of ~trUCrt.Wt'!5 

GW GW Area Coverage UtiliSSI Replaced ff yes Ivear Cost of Rehablitation If Yes Frequency Cost Df Tubewelf Canel Waters'!!"$. 

Schems S<::hems. Own Service Tota' ion Rate Notreplaced of Replacet Replacement or Not Type of Rehb. of Rehab Rehab. 
Area Area 

[hal (hal (hal (Hrlha) 'Rsl {Timel Rs. 

Jhapa J1 STW 2., 0 2.7 7.5 No o No Good NA Negli9ab~ 

J2 QTW NA NA NA NA NA No Good NA 

J3 STW 3.3 0 3.3 18 Tubewell 2052 1000 No Good Nil Uegligable 

J4 5TW 3.3 0 3.3 12 No No Good NA NegligOOlf: 

J5 5TW 4 0 4 60 No No Good Good High 

J6 5TW 5.3 ° 5.3 4.5 No No Good Good High 

47 S1W 4 3.3 7.3 13.5 No No Good Good iH;gh 

Aver'aoe 7 3.76667 0.55 4.315666667 19.25 166.6666667 
Sirahha 51 STW 3 0 3 6 No No Good NA Neg!igable 

52 $TW 1.1 0 1.1 10.5 No No Good NA Neg~igab'e 

53 STW 12 0 12 9 No No Good Good N"9ligable 

54 DTW 33.3 0 33.3 7.5 No No Good Minot Dam,",e N""I",.b'" 

Aver~g~ 4 12.35 0 12.35 8.25 
Ohanusa D1 ATW 0.7 0 0.7 180 No No Good Good Negligab1e 

D2 D1W 20 0 20 15 No No Good Dllm3-ged Neawilv High 

03 STW 2.3 ° 23 15 No No Good NA N""nQable 
Averaqe 3 7.66667 ° 7.666666667 70 
Sara 81 STW 0.7 2 2.7 15 No No Good NA Negligable 

82 STW 0.2 0.3 0.5 6'.5 No No Good NA Negf.g.Ole 
B3 STW 07 3.3 4 37.5 No No Good NA N<\Jligab'" 
84 DTW 30 0 30 18 No Yes FltJshing 2: fIoo_bytt.NTf> Good O<'lmaqed NIHtliity High 

Avet;'fQt 4 7.9 1.4 9.3 34.5 ' 
Chitwan C1 STW 1.3 ° 1.3 4.5 No No Good NA iNegf<gab'" 

C2 DTW 15 0 15 10.5 ·No No Good Good rNegfl9ablt 

C3 STW 1.3 2.7 4 10.5 No No Good NA ~Neglj9<fb~ 
C4 STW 0.77 1.63 2.4 HI No No Good NA INegfigat)ll! 

Averaqe 4 •.5925 1.0825 5.675 10.875 I 
Nawalparasi Nl MTW 13.3 0 13.3 10.5 No No Good Satisfactory ~Negrtgab4e 

N2 STW 1.2 0 1.2 '.5 No No Good NA \N<\Jroga!>le 
N3 MTW 10 0 10 12 No No Good Good i:::~~:~~"I' S1W 2.7 0 2.7 15 Pumpset 2052 10.000 No Good NA 
N5 DTW 15 ° 15 3.4 Submersible 2052 jonot know No Good Not SO good :lNegligabie 
N6 STW 2 0.7 2,7 3~Tubewe!l 2051 9000 No Good NA lNegr.g3b'" 

Average 6 7.36667 0.1 7.466666667 8.06666667 3166.666667 1 
Aupandehj R1 STW 0.2 ° 0.2 7.5 'No No Good NA '!N'!!9!igabl'! . 

R2 STW 1.3 13.7 15 9 No No GOOd NA N<\Jligoble 
R3 ATW 0.7 0.3 1 300 No No Good NA Negt;g.b'" 
R4 OTW 30 0 30 3No Ye. Flushing l ~b.,SlGl' Good Satisfactory High 
115 STW 4 4 8 10.5 Pumpset 2050 28000 No Good Good N"9rigOOlf: 
RS STW 1.3 0.7 2 9 No No Good Good N"9r~ 
117 DTW 20 0 20 3iNo No Good Goodfalll'ioedl N""I",_ 

Aver(lqe 7 8.21429 2.671428571 10.88571429 I 4000 
D.ng 01 DTW 17 0 17 7.5 'No No Good Good Ne:gligable 

D2 STW 0.3 0.2 0.5 12 No No Good Good N"'Ifigab1e 
Aver!!ge 2 8.65 0,1 8.75 9.75 
Bankey SkI S1W 0,7 3.3 4 12 No No Good NA N~hgable 

8k2 STW '.3 2.7 4 15 N,o No Good Good Negligable 
8~3 OTW 11 0 11 3 No No Good DAm" l"f1 in 1 plat,,! IN«lliQ.b1o 

AveraQe 3 4.33333 2 6.333333333 10 
Kailali Kl STW 2 0 2 15 Pumpset 2052 12000 No Good NA Neg'iga!>le 

K2 DTW 17 ° 17 18 Pump 14000 No Satisfactory O;Jml!ll9·<1"ISQrfIt!pl'K H'gh 
K3 STW 1.5 ° 1.5 13.5 No No Good NA N"9liga!l1e 

i 
K4 5TW ;u; 0.7 3.3 6 Pumps"t 6000 No Good NA Neglig_ 
1(5 SfW 4 0 4 10.5 Tubewell 2049 6000 No Good NA N<\J1'Il.!>l<! 
K6 DTW 27 0 27 13.5 No Yes Water lifting 1 Satiffactory Damaged High 
K7 51W 0.3 0 0.3 6 No No Good NA Negr.g_ 

Aver3q~ l /,77143 0.1 7.871428571 ~57143 5428.'!l71429 
~~-

http:Condit.no


Annex - XIV 

Situation of Tubewell Discharge & Area Average by Sampling 

District 

r'hapa 

Code of 
Scheme 
JI 
12 

Type of 
Scheme 
STW 
DTW 

Discharge Situation 

Designed 
Reported 

6 

-

Actual Discharge 
Winter 

18 

-

Summar 

18 

-

Suffic
Sufficient! 
Non-sufticien 
Yes 

-

iency 
lfno how 
many Month 

Area Covt!rage 
Designed/ Actual 

Reported 
4 2.7 

- -
13 STW 6 12 12 Yes 4 _" ..' 

I 14 STW 6 20 20 Yes 4 ' , ,, 

i 
! 15 STW 6 12 12 Yes 4­ . ~ 

! J6 STW 6 19 19 Yes 6 :" .... 

I 17 STW 6 10 10 Yes 4­
., , 
I •• " 

'Siraha SI STW 6 15 15 Yes 4 ; 

S2* STW 6 22 22 Yes 4 1.1 

S3 STW 6 12 12 Yes 12 I ' 
" S4 DTW 50 33 33 Yes 50 , 
~, .' • ,'I 

Dhanusha DI ATW I 0.6 0.5 Yes 2 0.­

D2 DTW 44 19 15 No 
., 

35 2(1.) 

D3 STW 6 10 10 Yes 4 ') ~ 

Bara BI STW 6 15 15 Yes 4 "l -; 

B2 STW 6 4 3 Yes 4 0.:' 
B3 STW 6 8 8 Yes 4 -+ 
B4 DTW 50 25 20 No 2 50 30 

Chitwan CI STW 3 3 3 Yes 4 1.3 
C2 DTW 30 15 IS Yes 30 I~ 

C3 STW' 6 19 19 Yes 4 -+ 
C4 STW 6 14 14 Yes 4 2.·1 

Nawalparasi NI MTW 24 14 7 No 4 17.5 I .:; ..; 

N2 STW 6 12 8 Yes 4 I.: 
N3 MTW 24 20 17 No 2 9 In 
N4 STW 6 8 8 Yes 4 "l_. .., 
N5 DTW 39 1\ 11 No 4 39 I:' 
N6 STW 6 I I 11 Yes 4 ..._. -: 

Rupandehi RI * STW 6 6 6 Yes 4 0.: 
R2 STW 6 17 15 Yes 4' I:' 
R3 ATW 1 0.6 0.5 No 3 2 i 

R4 DTW 83 98 98 No 4 83 3!l 
R5 STW 6 16 12 Yes 4­ l{, 

R6 STW 6 14 14 Yes 4 ... 
-

R7 DTW 20 20 20 No 4 20 21) 

Dang DG1 DTW 17 21 17 Yes 17 1­

DG2 STW 6 18 18 Yes 4­ O.~ 

Banke BKI STW 6 21 21 Yes 4 J 

BK2 STW 6 9 9 Yes 4 J 

I BK3 DTW 40 II 1I Yes 40 ! , 

Kailali KI STW 6 [9 19 Yes 4 
, 
-

K2 DTW 40 8 8 Yes 40 1­

K3 STW 6 II I I Yes 4 L:, 
K4 STW 6 II 1\ Yes 4 ' ,

-'. -' 
K5 STW 6 13 13 Yes 4 I 

K6 DTW 40 23 23 Yes 40 "1:0 -
K7 STW 6 14 12 Yes 4 0..; 

I 
J 
I 
I 

oj< .", personally installed. 



Annex -xv 

Operation and Maintenance Situation of GW Schemes by Sampling 

of . Scheme Technical Operation and Maintenance Cost 


Knowledge of' 


,scheme Scheme . Opierator :Operator 


Repair and Maintenance Facility i Operating hours 


Availability ; Frequency of: Cost of repair! Own . Rent out Total Fuel 


Dist(!ct 'Code of 

Cost of Fuel Operating' Remuneratio' Total Cost of Revenue Actual ~ 

from Rent 

maintenance Consumption Cost . n of Operator. O&M outIfarmers of 0&" 

23400 ZJ.4OC4200 19200Individual Opealor Insufflcienl o 	 300 0: 300' 1. 
i IJhapa Jl 

CO·,J2- 'Community o o 	 o o oo 01 
I ." ~ ~, 

J3 . Individual Ov.ner Insufficient 	 1 2000 1950. 
1682.1 '1;S2..1 

o 150; 1 : 

o 84' 1.5: 13.35 1682.1Individual Owner Insufficient 


'Community O.....,.,er Insufficient 

J4· 	 0' o 

1000 "l5-!:Jl' 14 1540 25401000J5 20 l1°i 
Community O""er Insufficient o o 40 01 401 1 13.9 556 556 	 5-~

J6 
.,OS"")'}10800 

69UJ) 
'Community O...."er InsufficientJ7 	 Available 2 1000 700 o 700\ 14: 9800 

Average 0.7 666.7 227.3 3.3 230.71 1.1 13.7, 3288.0 3200.0' 7154.7 

· Individual Ov.ner Insufficient . Available 92 175 267' 1 14 3738 o 4938 .2t'!'02 
Siraha 51 2 1200 

-178C
S2 Individual O"''I'ler Insufficient . Available 200 150 350: 1 14.2 4970 o 4970 6750 

7?:90Community Operator Insufficient Available 	 300; 1.5 14.2' 6390 1500 7890S3 
'Community Operalor Insufficient 

., 
14.2 17040 1000 27965 20800 71S5 

.Average 0.5: 2781.3 81.3 279.3: 2.4: 14.2; 8034.5 625.0 11440.8 8637.5 2!t!3.3 
S4 	 Arg.by Proj. : 3/3 hrs. 9925 200; 6 

:::Individual o o o o 

02 Arg,by'JADP 1 

Ohanusha 01-	 o o o 
. Community Operator Sufficient o 1500 o 1500 2 14 42000 16200 58200 42000 	 ~S2OC 

, Indi,idual Ov."er 250' 11.1 2775, o 2775 1775 

9.C!7.!\ 
.03 	 Availble 250 

Average 0.5 0 875 0' 875 1.5 12.55 22387.5 8100 30487.5 	 21000 

51~25
8ara 81 Individual OW1er Insufficient Availble o 0 175 100 215 1.25 15 5156.25 o 	 5156.25 

~..,..c; .. Individual OW1er Insufficient o 3625 

'Indivdual OW1er . Insufficient 3391.5 o 3391.5 33915 
81 	 Availble 2 1000 350 o 350 0.75 10, 2625 

83 . Nol·available o 0 100 285 

84 · Community Op"'rator Sufficient ,Arg.byNTP 1· 0 o 15 O· 0 27600 27600 Z19X­0' 
0.0 9'9C.21.0 227.5 4.5 9.2· 2793.2 6900.0 9943.2Average O.S 250.0 5! 4.5: 

Chilwan 'Individual Ow1er . Insufficient Available 1 O· 100, 20 120 15 1800 o 1600 900 '?x 

Community . Op"'rator Insufficient 	 355 0 355 15 53250 1500 54750 36920 1i63DC2 	 . Arrg.byJAOP o 0, 

C3 Individual OW1er Insufficient Available l' 20; 180~ 40 220 1.5i 15 4950 o 4970 	 5200 -m 
1200 -1~")

C4 . Individual OW1er Insufficient Na o 0 100 0 100 0.75' 14 1050 o 1050 

. Average 0.66666667 6.66666667 . 245 20 265 4.41666667 19.6666667 20350 500 20856.6667 147.&0 6116.~1 

~,!ry::· Commun ity Op"'rator Insufficient ILC 250 250 8 3.05 6100 2000: 8100 

N2 Individual OW1er Insufficient Available 1. 1500, 150 150 0.75 14.5 1631.25 3131.25 313125 

N3 Community Op"'rator Insuffici~nf :Arg.by IlC o 0 325, 325 10 3.05 9912.5 2437.5 12350 1235r' 

N4 Individual Ow1er Sufficient Available 1. 800 88 68 1.25 14.1 1551 2351 Z35~ 

N5 Community Operator Insufficient Arg.llC o 77 77 22 3.05 5166.7 1609 6775.7 ?'775 -

IndiVIdual tl,,'!'1(?r II1SurtiCH"nl Available 0 0 100 100 14 1400 0 1400 

Nawalparasi N1 	 O. 0 

II1Sl.,!i1!CH"m Avail::!hl"" 

165.0 	 0.0 

( ell 



',.-' ....,'. 

!:"c 

OIsU1d : Code of iOwnership of iScheme fechnical Operation and Maintenance Cost 

Knowltll11l"01 

'Scheme Operator Operator 

Operating hours 

Own Rent out Total Fuel ' Cost of Fuel Operating Remuneratio Total Revenue Actual Cost 

from Rent 

iConsumption: Cost n 01 Operator O&M ouU1anners : ofO&M 

Rupan<1ehi Rl ' Individual : Owner : Insufficient : Available 2000i 140! Of 140' 1.25 14 2450 4450 4450 
;


Individual Owner i Insufficient
R2 	 'Available 3000! 60i 100 i 160: L251 14 2800 5800 6000' ·200 
I 

H3" ludlvluu..:tl 	 () 0 a 
:

'Community Operator ;1nsufficienl 	 45~25R4 :Arg.by8UP 370 75 1.5 41625 3700 45325­

R5 Individual Operator 'Sufficient ,Available 100' 200: 1: 15 3000 3000 6000 ·3000100,; 
i 

50 150: 	 14 2100 2100 3000 ·900 , 
0 	 0 

0.6 1000.0: 154.0: 50.0, 204.0' 0.9: 11.7 10395.0 740.0 12135.0 3OO0.a 9135.0
."..e~~e 

Dang-Oeui<huri 	 DG1 Community 'Operator ' Insufficient Available 150 150' 15 5 11250 1125 12375 12375 

DG2 ' Individual : Operator Insufficient Available 50 10' 60 1 14 840 840 2100 ·1260 , 	 , 
.~~era{le,. 0.00: 0.00 100.00 5.00 105.00 0.50 7.00 6045.00 562.50 6607.50 1050.00 5557.50 

8Kl Available 70' 50 120 1.25 14.4 2160 2160 2500Individual Owner Insufficient 	 ·340~"Y. 
' 'Indivldual' 'Owner InSufficientBK2 'Available l' 1200' 100i 100 200 1.5' 145 4350 5550 6000 ·450 

BK3 Community 'Available 4500: 100 100 32 5 16000 1600 22100 22100Operator Insufficient 

0.7: 1900.oi 90.0: 50.0 i 14O.0 f 0.9 11.3 7503.3 533.3 9936.7 2833.3 7103.3 , ... ~\(!:age .".,._,---_._-------
Kailafi Kl i;;di~idual Owner ' Insufficient : Available 135: 135 15 2025 2025 2025 

---, 1 1
K2 Operator ~nsufficjent 2: 4000: 100' 100 15 1500 5500 5500 

i
Individual Owner ' Insufficient 	 4240K3 Available 1 ' 25001 120: 120: 14,5 1740 4240 

K4 Available 1 1200: 326 50 376 14.5 5452 6652 2500 4152Indivi<lual . Owner Insuffic;eht 


Individual 'Owner ,Sufficient 4667,5 •. 
K5 Available 1, 3000 90' 25 115 14,5 1667,5 4667.5 

KG Community Operator InsuHicient Not Avai. 250 250 14,5 9062.5 2800 11862.5 11862,5 

K7 ·Available 175 175 1 14,5 2537,5 2537.5Individual Owner iInsufficient 	 2537.5 

Average 	 o.i 1528.6, 170.9 10.7, 181.6: 1.2 14.6 3426.4 400.0 5354.9 357.1 4997.8 

0 



Annex - XVI 

Cost of Production and Returns of major crops (From a STW Scheme) 

ValueParticulars After Value 
Area 

Sn 
(Rs.) (Rs.) 

I Costs 
1

I 

'Paddy 3.6 

Rate/Ha Area IRate/Ha 

307138531 3.6 8531 30713 
2Wheat 1.4 7165 10031 2.5 7165 18056 
3 Maize 0.5 6361 3180 0.3 6361 183:2 

Total Costs 5.5 43924.24 6.4 50600.8:2 
Retutns 


1 

II 

3.6 11500Paddy 41400 3.6 17500 63000 
1.4 4800 67202 Wheat 2.5 8800 22176 
0.53 Maize 7000 3500 0.3 8500 2448 

Total Returns 5.5 51620 6.4 87624 
Gross Margin 7696 37023,, .. ­

Note: 
1. A vg. Area Coverage Of A Stw 3.6Ha 
2. A vg. Cropping Intensity 154% (Before) 

178% (After) 
3. Cost Of Production Includes Household Labour As Well 

http:43924.24


Cost of l'roduction and Returns of major crops Annex·XVII 
(From a DTW scheme) 

SN PARTICULARS BEFORE VALUE AFTER VALUE 

AREA RATE/HA (Rs.) AREA RATE/HA (Rs.) 

I COSTS 
1 PADDY 21.4 8531 182570 21.4 8531 182570 
2 WHEAT 8.6 7165 61334 15.0 7165 107335 
3 MAIZE 3.0 6361 19056 1.7' 6361 10889 

TOTAL COSTS 33.0 262960 38.1 300794 
II RETUTNS 

1 PADDY 21.4 11500 246100 21.4 17500 374500 
2 WHEAT 8.6 4800 41088 15,0 8800 131824 
3 MAIZE 3.0 7000 20972 1.7 8500 14552 

TOTAL RETURNS 33.0 308160 38.1 520876 
GROSS MARGIN , 45200 

-

220082 
Note: 

1. Avg. Area coverage ofDTW 21.4 ha 
2. A vg. Cropping intensity 154 (before) 

178 (after) 
3. Cost of production household labour as well 
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