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EXCUTIVE SUMMARY . 


Bhairahawa-Lumbini Ground Water Irrigation Project (BLGWIP) is located in the Rupandehi 

district of Western Terai, Nepal. The project area is interspersed by Kothi and Turia rivers in 

the east, west and centre. The physical dimension of the project area is longitudinal and 

entails some unevenness in surface towards the east. The same towards the south is drooping 

and long stretching. 

The genesis for water in the systems is deep and flat aquifers, underground waterbeds and 

artisans, which have developed into a fountain underneath. The parsimonious cross section of 

the ground water, between middle and the lower crust, is enriched due to water retention 

capability, which is typical of the western TeraL However, the tectonic structure of the 

ground water bed, which leans towards south, indicates some typical unevenness in the 

ground water surface., The kind of unevenness has some effect on the water discharge 

condition in few places in the project area. 

The physical area of the Rupandehi district is 1360sq. km. In land unit, it is 1,41,367 

hectares. Out of it 85,122 hectares are cultivable land (60.21%). The forest (1.57%), pasture 

(6.28%) relief and terrains (0.29%) have occupied 39,700 hectares of the area. There has 

occurred a persistent growth (1.3% annum) in the residential set up due to urbanization and 

expansion in the township threshold. About 5,953 hectares of land is already covered by 

residential outfits and business complexes (4.21 %). The land area under rivers and other type 

of wasteland account for 2,460 hectares (1.74%); while, some another type of public land is 

accounted at 8,052 hectares (5.70%). 

Demographic situation in Rupandehi district is influcnced by natural population increase 

(3.7% annum) and in-migration/vertical migration from the western hills. The influx of 

horizontal migrants from across the border from south is also experienced to have increased 

in recent years. 

According to 1991 popUlation census and other studics, it has been recognized that the 

difference betwecn female to male population (sex ratio), in the age group bctween 0-5 and 
\ 

above have narrowed down. In other words, there is a natural influx in young age female 

popUlation. Granted the fertility rate is high in females between age gtoUp 14-49 in 

Rupandchi; there is every likelihood that young age population growth rate would rcmain 

constant in immediate future. If this is coupled with in-migration, which is increasing, the 



total growth in district population would be much higher in the coming years. 'rhis IS 

expected to effect the interurban relation, encroachment in forest and pastureland, and above 

all, the production economy of the district. 

More than 80~'o of economically aclive population of the district is dependent on agriculture. 

About 18% of total labour force of the district are dependent on non~farm employment. On 

same token, about 20% or more economically active populations are self-employed in various 

petty business and vendings; while around 20-22%'Cconomically active population work as 

casual labour in local consumer industries for livelihood. 

More than 60% of land available in the district is cultivable. Because of the sandiloam 

character of the soil, the lands are predominantly porus and maintain moisture in the middle 

and lower level. The upper portion of the soil (top soil) generally remains dry in sllmmet and 

winter. A similar characteristics is true for the Bhairahawa~Lul11bin Ground Water Irrigation 

Project (BLGWIP) area. 

More than 39% of the cultivable area falls under the irrigated category. Irrigated land area is 

higher in summer (monsoon) season and this decreases in the winter. Approximate increase 

in irrigated land is around 2-3% of the total irrigated area. The cause for such an increase in 

the irrigated land size is dne to river inundation and easy access to water. About 70% or the 

total irrigated land are being served by shallow or deep tube wells, besides lift irrigation and 

the Farmer's Managed Irrigation Systems (FMIS). Bhairahawa-Lumbini Ground Water 

Irrigation Project accounts for irrigation facility at 29% of all irrigated area. 

Land Ownership in the district is not skewed. About 4.6% of land owners own a land size 

between 5-10 hectares. Similarly, about 50-60% of land owners own a land size between 1-4 

hectares, while, rest land owners own land between 1-0.05 hectare. The average size of the 

land parcel is estimated at 2.8 hectares in case of large farm and in case of small and marginal 

farms, it is estimated at 1.08 and 0.4 hectares respectively. There are 67,839 registered land 

owners in Rupandehi district. About 1,568 people in Rupandehi district are reported to be 

landless at present. 

In 1998-1999, 72,900 hectares of land was deployed under the paddy crop. The wheat on the 

other hand was grown in 30,341 hectares and maize, pulses, oil seeds and potatoes were 

grown in 15,554 hectares. The vegetables were raised in 1,505 hectares. Sugarcane is one of 

the major cash crops of the district which was grown covering 19,880 hectares of land. 
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There was a surplus in relation to total production the order of 25,833 mctric tons in paddy 

during 1999, while, the same in whcat was 30,133 mctric tons. There was a production deficit 

recorded in maize at 1,285 metric tons. Similarly, there was a production deficit recorded at 

5,671 metric tons in pulses, at 1,040 metric tons in oilseeds, at 10,416 metric tons in potatoes 

and at 1,10 J metric tons in vegetables respecti vely. 

Inputs comprise chemical fertilizers, pesticides ancl other chemicals, that have been lIsed in 

the district. Average usc of chemical fertilizers per hectare is recorcded at 40 kg. The 

application of pesticides and other chemicals is not kllown. 

The average productivity per unit of land use is as follows. for paddy it is 1.72 metric ton per 

hectare; in other cereal crops, sLlch as, in wheat and maize, it is 0.78 and 1.73 metric ton per 

hectare respectively. In oilseeds, pulses and potatoes, it is 0.86, 0.69 and II metric tOilS per 

hectare. In sugarcane and vegetablcs, it is 32 and 7.99 metric tons per hectare respectively. 

Cropping intensity between 1996-1999, for paddy, wheat and maize is estimated at 1.65, 105 

and 100 respectively. 

Bhairahawa-Lumbini Ground Watcr Irrigation Project (BLGWIP) was started in the second 

half of 1970 and completed in May-June 1999. The BLGWIP has been completed in three 

stages. 

In the first phase of BLGWIP, 64 deep tube wells were installed of this 4 DTWS' became 

inactive due to technical reasons. An irrigated command area of 7,200 hectares was covered 

during the first phase. 60 Deep Tube well Systems (DTWs) were turned over to the Water 

User Grollps (WUOs) during the same period. 

In the second phase, 38 deep tube wells were installed, of which, 7 DTWs' became inactive 

due to technical reasons. During the period, which was unusually long, due to backlogs of the 

lirst phase, 3,860 hectares of the project command area was covered under irrigation. 31 deep 

tube wells were turned over to the Water User Groups (WUGs). 
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In third and linal phu~iC or thc project, 79 deep tubc wells (DTWs) were installed, of Which, 

one system became inactive. Irrigated command area or the order of 9,249 hectares was 

covered and all 78 DTWs were turned over to WUGs in the proccss. 

The system's perfbrmance in the six samples VDCs' has been satisfactory in an overall 

terms. The water utilization efTiciency on an average in the six VDCs' is around 3 hOllrs per 

hectare pCI' month (by head, middle and tail reach), and on the annual basis it is about 107 

holll's; which is quile low in South Asia. In India j()r instance, the average grollnd water 

utilization rate is over 2,000 hours pCI' annum. The ground water utilization emciency in 

India is around 766 Ips in Pakistan it is 602 Ips and in Bangladesh it is 558 Ips. The same in 

the sample area in BLGWIP is 33.46 Ips. 

The calise for a low water utilization enieiency accounts for water leakage loop damage, non 

availability or power during water demand and relatively a low utilization of water in large 

land category in the sample area. Besides, the water utilization rate in project area is also 

afrected by the structural defect in the systems. Four out of twelve systems surveyed were 

round to have structural ami other kind of dclects. 

The operation and maintenance costs of the sample ground water systems is high. It is Rs. 

23,684 at present per system pCI' annum, which is very high in South Asia. In India 1'01' 

instance, the average ground water operation and maintenance costs are around Rs. 9,660 per 

annum, which is generally recovered within one crop. 

'fhe cost recovery rate is about 3.6% of the crop calendar, which is very low, This has 

partially anected the investment efTectiveness of the project; although, the benefit cost ration 

(HCR) is found to be 1.346 which is quite acceptable under any circumstance. By the crop 

production standard, the economic intemul rute of return is ovel' 12% which indicates thut the 

project may generate a higher rate of return, possibly in the region of 16-18% if the irrigation 

support programs and institutional strengthening could be fruitfully executed. Similarly, the 

financial rate of reLu1'I1 and other benefits are also found to be quite acceptable at present 

except, the real recovery rate which needs un improvement in the up coming years. The cost 

recovery rate may also be improved by controlling input costs and subsidizing the power 

costs which are very high at present. It is reported that between 1998-2000 the input costs 

have increased by over 1Yi() ill the study urca. 

Power cost per unit in projcet area is around Rs. 3.25 to Rs. 4.00 which is non redeemable 

even if the water (for irrigation) is not used. By this, an hour lise or power approximately 

costs Rs. 242 to Rs. 298. Since, the present cropping intensity in the sample area is low at 
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161-162, the high power cost may not be compensated. Therefore, the government is needed 

to take a decisive action as early as possible on this matter. 

During household ancl also Rapid Rapid Rural Appraisal surveys, the farmers opined Ibr 

rixising a minimul11 floor price for the cereals and cash crops. 

The farmers also pointed out that due to geophysical situation of the Rupandehi district, 

vvhich interfaces open border on the south has caused a considerable problem in agric'ultural 

pricing and supply of commodities. The easy influx of identical commodities from across the 

border at competitive price has adversely affected local demand of food grains produced in 

the project mea. 'rhe Agriculture Development Office (ADO) has currently planned a 

vegetable development program for Khudabagar, Kerwani, Madwalia and Dayanagar VDCs' 

Integration of agricultural programs on priority basis is important f<)t· sample VDCs'. This, at 

the out set requires a functional strategy which must take into account the systems 

performance vis a vis the economic needs of the households and markets. Similarly, there 

also need to be an initiation of the integrated agricultural program in each sample VDC under 

Lhe "egis of V[)C members and WUAs'. The VDC programs need to be developed in the 

form of a participatory pressure group, which could interact with line agencies sllch as ADO, 

ADBIN, AIC, and other related institutionslbr current and future agriculture development. 

Production in agriculture has improved in all sample VDCs'. However, the consumption of 

fertilizer and pesticides in the sample area has either slightly declined or has rcmained static. 

110usehold consumption of food grain, vegetables and other cereals has increased by over 

30% between 1998-2000. The ILH. consumption in tail reach farmers has increased by over 

36% in last five years. The same in middle and head reach farmcrs has increascd by over 32% 

and 34.32% respectively. 

The crop diversification in tbe sample VDCs' is not very encouraging barring some 

exceptional cases. The farmers reiterated that cooperative system of farming was important in 

the sample VDCs' (RRA) to sustain the crop diversification program. Few other fanllt:rs 

n:itcrateu abuut the sustained market promotion 1'01' crcating the export olltlets. 

Women drudgery in the sample VDCs' has reduced due to availability of ground water. few 

women fblk in Kerwani, Khudabagar and Mainhiya VDCs' were fbund engaged in Kitchen 

garden developmcnt. Further, Women were also fbund selling vegetables at threshold 

markets in Kcrwani and Madhwalia VDCs·. On inquiry with key informatns and womcn 

selling vegetables it was gathered that there hus been a change in personal income al around 
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10-15% between 1908-1000, Income of households in all VDCs' due to sale of livestock 

produds has also increased, 

About (JOt},;) respolldents have said that theil' illcolllc has increased at nil average or 20-22% in 

the last five ycars, Due to which their living standard has improved, About line agency 

services in the sample VDCs', there ,vas a mixed reaction. About 20% households reiterated 

that line agency services were good, while about 60% houscholds complained about the 

services or the line agcl1l:ies. They said that there was no fixed program or the Ii ne agencies 

in their area, Another 20% respondcnts were indifferent in answering the question. 

On the environmental issue (Kerwani, Khudabugar, Mainhiy and Dayanagar VDCS'), the 

farmers showed great concern about the forest depiction rate and opined to integrate crop, 

livestock and community forestry with irrigation development to provide sustainability in 

water harvesting through preservation of the ground water, 
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CIIAPTER I 


INTRODUCTION 


1.1 Location: 

Bhairahawa-LlIl11hini Ground Water Irrigation Project (BLGWrp) is located in 

the Rupandehi district of Western Terai, Nepal. The project area is interspersed by 

Kothi and Turia rivers in the east, west and contre. The physical dimension of the 

project arca is longitudinal and entails S0111e lIneveness in surface towards the cast. 

The same towards the south is drooping and long strentching. 

1.2 Physical Characteristics: 

l'he genesis for water in the systems is deep and nat aquifers, underground 

waterbeds and artesians, which have developed into a fountain underneath. The 

parsimonius cross section of the ground water, between middle and the lower crust, is 

enriched duo to water retention capability, which is typical of the western Terai. 

Ilowevcr, the tectonic structure of the ground water bed, which leans towards south, 

indicates some Lypical uncvcncss in the ground wuLer surface. 'rhe kind or lIncvcncss 

has some effect on the watcr dischargc condition in few placcs in the project area. 

The physical area of the Rupandehi district is 1360sq. km. [n land unit, it is 

1,41367 hectares. Out of it 85,122 hectares are cultivable land (60.21%). The forest 

(1.57%), pasture (6.28%) rclierand terrains (0.29%) have occupied 39,700 hectares of 

the area. There has occurred a persistent growth (1.3% annum) in the residential set 

up due Lo 1Il'bUll:lmiol1 ul1d cxpal1~ion in the township threshold. About 5,953 hccturcs 

(4.21 %) of Jand is alrcudy covered by residential outfits and business complexes. Thc 

land area under rivers and other type of waste land account for 2,460 hectares 

(1.74%); while, some another type of public land is accounted at 8,052 hectares 

(5.70%). These arc presented in Table 1.1 as under. 



_____ 

T~lble 1.1 

Physiogruphy of Rupnndchi District 
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1.3 Socio-ccollomy : 

1.3.1 Demography: 

Demographic situation in Rupandchi district is influenced by natural 

population increase (3.7% annum) and in-migration/vertical migration Ii'om 

the western hills. Influx of horizental migrants from across the border from 

south is also experienced to have increased in recent years. 

According to 1991 popi.i1ation sensus und other studies, it has been 

recognized that the difference between female to male popuuition (sex ratio), 

in the age group between 0-5 and above havc narrowed down. In other words, 

there is a natural influx in young age female population. Granted the fertility 

rate is high in females between age group 14·49 in Rlipandehi; there is every 

likelihood that young age population growth rate would remain constant ill 

immediate future. If this is coupled with in-migration, which is increasing, the 

total growth in district pOplllation would be much higher ill the coming years . 

. This is expected to CCrL!cl tilL! interurban relation, encroachment in rorest and 

p,lstureland, and above all, the production economy of the district. 
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1.3.2 Activity: 

1.3.2.1 Agriculture: 

More than 80% of economically ~lctive population of the district is 

dcpcndent on agriculture. About 18% of total labour force of the district IS 

dependent on non-farm employment. On same token, about 20% or more 

economically active populations arc sciI' employed in vorious petty business 

and vendings; while around 20-22% economically active population work as 

casual lablHl1' in local consumer industries for livelihood. 

1.3.2.2 Landuse : 

More than 60% of land available in the district is cultivable. Because 

or lhc sUlldiJoam character of the soil, the lands are predominantly porus and 

mninlain moisture only in thc middle and the lower level. The upper portion of 

the soil (top soil) generally remains dry in summer and winter. A similar 

characteristics is true for the Bhnirahawa-Lumbin Ground Water Irrigation 

Project (BLGWIP) area. 

More than 39% of the cultivable area I~llls under the irrigated category. 

Irrigated land area is higher in summer (monsoon) season and this decreases in 

the winter. Approximate increasc in irrigated land is around 2-3% of the. total 

irrigated area. The calise 101' slIch an increase in the irrigated land size is due to 

river inundation and easy access to water. About 70% of the total irrigated 

land is being served by shallow or deep tube wells, besides lin irrigation and 

the Farmer's Managed Irrigation Systems. (FMlS). 

1.3.2.3 (AUld OWllership : 

Land Ownership in Rupandehi district is not skewcd. About 4.6% of 

land owners own a land size between 5-10 hectares. Similarly, about 50-60% 

of land owners own a land size between 1-4 hectares, while, rest land owners 

own land betwccn 0.05-1 hectare. The average sizc of the land parcel is 

estimatcd at 2.8 hectares in case of large farm and ill case of small and 

marginal 1~Il'l11s, it is estimated at 1.08 and 0.4 hecturcs respectively. There are 

(~'] ,839 registered land owners in RupHnclehi district (March, 2000). About 

1568 peoplc in Rupandchi district are reported to be landless at pI'csell! 

(March, 2(00). 
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1.3.2.4 Prodution : 

in 1998-1999,72,900 hectares of land was deployed under the paddy 

crop. The wheat 011 the other land was grown in 30,341 hectares and maize, 

pulses, oil secds and potatoes were grown in 15,554 hectares. The vegclables 

were miscd in 1,505 hectares. Sugarcane is one of the major cash crops of the 

district which was grown covcring 19,880 hectares of land. 

There was a surplus in the ordcr 01'25,833 metric tOllS in paddy during 

1999, while, the same in wheat was 30,133 metric tons. There was a 

produclion deficit recorded in maize at 1,285 metric tons. Similarly, there was 

a production del'icit nx:ordcd at 5,671 melric tons in pulses, at 1,040 meLric 

tons in oilseeds, at 10,416 metric tons in potatoes and at 1,101 metric tOils in 

vegetables respectively. 

1.3.2.5 Inputs: 

Inputs comprise chemical fertilizers, pesticides and other chemicals, 

that have been lIsed in production process in the district. Average use of 

chemical ferlilizers pCI' heelm'e is recorcded at 40 kg. The application of 

peslicides and other chemicals is not known. The ADO, Rupandehi however 

tokl that 1~lrmers generally use pesticides to protect vegetables from insects. 

1.3.2.6 Productivity: 

'rbe average productivity per unit of land use is as follows. POI' paddy 

it is 1.72 metric ton per hectare; in other cereal crops, sllch as, in wheat and 

maize, it is 0.78 and 1.73 metric ton pCI' hectare respectively. In oilseeds, 

pulses and potatoes, it is 0.86, 0.69 and II metric tons per hectare. In 

sugarcane and vegetables, it is 32 and 7.99 metric; tons per hectare 

re:ipcctivcl y. 

1.3.2.7 Cropping Intensity: 

Cropping intensity between 1996-1999, rOJ' paddy, wheat and maize is 

eslimaled at 165, 105 and 100 respectively. 
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1.4 Indicators of Development: 

In order to ascertain level of changes in the district-economy an attempt is 

made here under. As indicators, reflect development processes, we have taken into 

consideration following indices for our purpose. These are composite index of 

development, poverty and deprivation index, women empowerment index, 

socioeconomic and infrastructural development and allocativeness indices; which 

takes into account : irrigation, road density, women share in non agribusiness, 

cultivated area and percapita regular and development budget allocation etc. The 

reference data for computing indices have been prepared by International Centre for 

Integrated Mountain Development (ICIMOD) by using 10 years (or even more) time 

series information. The methodology for computing indices is given in District of 

Nepal-Indicators of Development; 1997. Table 1.2 given under, describes the rank 

score by item. 

Table 1.2 : 

Indicators of Development: Rupandehi J)istrict 

Rank 

S.N. Item Best Intermediate Worst 

1. Composite Development - 50 -

2. Povcrty and Dcprivation - 30 -

3. Women Empowerment 38 -

4. 

T­

1--.-.. 

Resource Endowment 

Socio-Economic Infrastructure 

Development 

70 

60 

-

-

-

-

Contd ... 
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-------- --

---

---

-

-----

-
-

--

41.046. Gender Imbalance Agriculture 

20.]27. Gender Imbalance in Non-agriculture - -

26.978. Landlessness and Marginal rarms --
-9. Per Capita Food Production 26.53 -

28.3710. Occupation - -

-
If-------- -­

II. Agriculture Credit 10.10 

-
1.0812. Farm size - -

161.4313. Cropping Intensity - -
~-

18.9414. Irrigated Area - -
0.38]5. Cooperatives --

29416. Per Capita Budgetary Allocation --

17. Per Capita Development Budget 588 -

Allocation 

~-

18. Women Share in Non-agri Business 15.54- -

62.5519. Percent of Cultivated Area --

54 -20. IGender Discrimination -

Source: District ofNepa\ - Indicators of Development, 1997. 

As can be seen, out of 20 variables considered, the district development 

process is mediocre in 7 items, namely, composite development of the district, 

poverty and deprivation, women empowerment, degree of imbalance in gender related 

non agri-business, per capita food production, agriculture credit and women share in 

non-agri~business. It seerns that the line agencies and non-government and 

- community institutions are lacking in social and economic planning to complement 

the district and regional development perspectives. 

In 9 other variables, namely, gender imbalance in agriculture, landlessness and 

marginal f~u'l11s occupation, farm, size, irrigated area, cooperatives, per capita 

development budget allocation, cultivated area and gender discrimination, the district 
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has scored highesl points. Gender imbalance in development has received a world 

wide attention in recent years. In Rupandchi district this appears to be a critical social 

problem. And this has prompted the economic problem as well. Hence, this aspect 

needs mitigation through education, awareness and sensitization programs. The 

women folk and communities and also related institutions need to amend this short 

coming as early as possible. 

Aside above, the dislrict has also secured a highest rank in macro development 

perspectives, namely in resource endowment and infrastructure development. 

Consumer industries and infrastructure such as roads, irrigation, electricity, 

warehousing, civi I aviation and hotel industry are currently making head way towards 

sustainable growth in the district economy. 

Contrary to above, however the Rupandehi district has lagged behind in 

cropping intensity and per capita budgetary allocation. These have turned out to be the 

problem areas to which the government needs to concentrate to sort out the problems. 

2.0 Bh~lirahaw~l-Lulllbini GI'Olllld Wutcr Irrigation Project (BLGWIP) : 

In section L I to 1.4. we dealt in BLGWIP with in the district back-drop. All 

statislics and information summarized are those that account for the project area as 

well. In lhis section however, we are concerned with the project and the project area 

alone. 

2.1 Project Initiation: 

Bhairahawa-Lul11bini Ground Watcr Irrigation Project (BLGWIP) was started 

in the second half of 1970 and completed ill May-June 1999. The BLOWIP has been 

completed in three stages. The details are provided in table 1.3 as under. 

Table 1.3 

Pro.icct ImplcmcntationSchcdule BLGWIJ) 

Stage 

I 

II (I-Phase) 

Project/Start up lleriod 

1977-1978 

1983-1984 

Project Completion Period 

1982-1983 

1989-1990 

II (II - Phase) 

III 
. 

-
1990-1991 

1994-1995 

1998-1999 

Source: Bhairahawa-Lul11bini-Ground Water Irrigation Project, 1999. 
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As can be seen, the second phase of the BLOWIP was divided into two phases 

and was completed between 1989-1990 and 1994-1995. In between the second phase, 

the third and final phase of the project was started in 1990-1991. Upon inquiry 

(BLGWIP office) it was told that a part of work of tbe second phase was devoted to 

maintenance and rehabilitation of the first phase program. 

2.2 Project Status: 

In the first phase of the BLGWIP, 64 deep tube wells were installed. Of this, 4 

DTWs' became inactive due to technical reasons. An irrigated command area of 7200 

hectares was covered during the first phase and 60 Deep Tube well Systems (DTWs) 

were turned over to the Waler User Groups (WUOs) during the same period. 

In the second phase, 38 deep tube wells were installed, of which, 7 DTWs 

became inactive due to technical reasons. During the period, which was unusually 

long, due to backlogs of the first phase, 3860 hectares of the project command area 

was covered under irrigation. 31 deep tube wells were turned over to the Water User 

Groups (WUGs). 

In third and final phase of the project, 79 deep tube wells (OTWs) were 

installed, of which, one system became inactive. Irrigated command area of the order 

of 9,249 hectares was covered and all 78 OTWs were turned over to WUGs in the 

process. This is shown in table 1.4 below. 

1.4 Table: Project Status: BLGWIP 

Stage Deep Tube Well Commandl 

Irrigated Areal 

Ha. 

Turnnover 

Statns 

Installed No. Closed No. nTW in Operationl 

No. 

I 64 4 60 7200 60 

n 38 
.. 

7 31 3860 31 

III 79 1 78 9249 78 

Total 181 12 
.. 

169 
-­ ....................---­ ---.--.--­--~- -

20309 
-----_.•... .... .. _-_._-------_._....._._ _ .~------.-

169 
~-.-.---

Source: Bhairahawa~LlIl11bini Ground Water Irrigation Project, 1999 
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2.3 Command Area Irrigation: 

The survey result and discllssion with sample farmers and other key 

informants have made it clear that irrigation in the sample VDCs' have low capacity 

in area coverage. There is a decline in the command area irrigation. In table 1.5, this is 

presented as under: 

Table 1.5 


Command Area Irrigation in sample viles' 


S.N. 

I. 

--~ 

2. 

3. 

4. 

5. 

6. 

VDC Stage Ward i Place Tube well Actual Irrigated % 

No. No. command Command 

Arca/ha. Al'ca/ha. 

Anandban [ I I 3 Bihana W.4E. 102 90. 88% 

8 Pahuni WISE. 114 102 89% 
, 

Madhwalia [ f ] 7 BihuJi W.28 121 113 93% 

8 Chankipur W.65 145 97 67% 

Dayanagal' [ [ ] 6 Ramgunj W.48 129 114 88% 

8 Dayanagar W.51 105 94 90% 

Khudabagul' [ II ] 2 Ahirauli T.W.7.N 126 119 94% 

5 BhagatpLlr T.W.IO.N 124 104 84% 

Kerwani I: III ] 3 Dhckawar E.W.Ol 143 140 98% 

4 Pethaniya E.W.02 125 119 95% 

Mainhiya [ III ] 1 Gadsari CWW.15 84 69 82% 

4 Subhsernra CWW.22 118 102 ~6% 

Total: 1436/ha 1263/ha. 88%~ 

. . ...~ .. ~ -

Source: 1) Field Survey, May 2000 

2) % shown refers to May 1999-2000 
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3. 	 Objectives of study: 

This study is concerned to social and economic benefits generated by 

Bhairahawa-Lumbini Ground Water Project to the people of the sample area in 

increasing agricultural production, area augmentation through irrigation, crop 

diversirication and increase in productivity and .above all, increase in household 

consumption, disposable income and factor endowment in the agricultural sector as a 

whole. This incidentally is the overall objective of the task in question. However, the 

specific objectives of research are to : 

• 	 examine issues concerning the a) ef11ciency, b) effectiveness and c) impact of 

the ground water irrigation to improve future pcrformance. 

• 	 assess the appropriateness and relevance of the ground water design, inputs 

and implementation arrangemcnts (of the system) with respect to sustainability 

and benents for understanding the project's utility. 

• 	 assess the impact of the project and identi fy potentialities, which the ground 

waler project might have genet'ated overtime to help increase are new projects. 

• 	 assess the strength and the weakness of the ground water project by studying 

the targeted and actual facilities developed thus far. 

• 	 assess the actual number of households benefited, participation rate of 

beneficiaries, besides involvement of women, poor families and 

underprivileged (caste groups), community participation and those of common 

people in the ground waleI' project activities. Also consider the attitude of the 

people towards the ground water project and the perspectives which may 

generate out of it. 

• 	 Recommend the future course of action to be adopted by the NPC keeping in 

view the factors slich as sustainability, operation and maintenance cost, Jong~ 

term and short-term national needs etc. 
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4. METHODOLOGY: 

4.1 Apprmlch : lIousehold Survey: 

4.2 Identification of VDCs ' : 

VDC identification in Rupandehi sample universe was first stage work, 

completed prior to ward stratification. Rupandehi district, which was the project area 

has 69 VDCs' distributed into 17 ilakas. Out of 69 VDCs', only 36 VDCs' are at 

present being served by ground water system, while rest others are only casually 

benefited. Taking the situation as an yard stick and to segregate the study universe, 

the research team identified the VDCs' on a purposive sample basis. Six VDCs' were 

identi lied altogether. 

4.2.1 Stratit1cntion of the Universe: 

4.2.1.1.1 Ward Idcntificlltion : 

The ward identification was based on stmtas. Wards at the out 

set were classified into strata by head, middle and tail population unit. 

Further to this, a weight was given to head, middle and tail influence area 

to denote adequate coverage of the sample space. The weights this 

assigned had a direct correspondence with activities, Le., water demand 

and availability of water, crop diversification and agriculture extension. 

(linkage) and exogenous factors like market, prices and products etc. 

4.2.1.1.2 Household Units: 

Household units from each strata (Ward) by head, middle and 

tail was obtained by systematic sampling process. The sample size was 

uniform throughout and a size of 240 households were SUbjected to 

questionnaire survey. Population chosen for household survey by VDC by 

Ward (head, middle and tail) is described in table 1.6 in the nest page. 
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1.6 Table 


Distribution of H.H. By VDC By \Vard (Head, Middle and Tail) 


Item j I-Stage 
I 

II-stage I III-stage 
I 

Total 

I i 

I 
VDC 

I 
Anandban I Dayanagar I Madhwalia Khudabagar 

I 
Kenvqani i Mainhiya 

II 
I I 

I 

i I 
W I W W W 

j 
W I W , W W 

I 
W W W w 

I 
t 

I 
Ward No. I 3 I 8 6 I 9 7 

I 
8 2 5 I 3 4 

I 
4 I 12 

I I 

Farmertype 
I I I I I I I I i

i I 
I I I I 

Head 15 )7 17 6 17 ,6 I 8 
1 

5 [5 
1 

8 
1 

6 3 
1 

73 
I , 

j i 

Middle 18 17 6 6 7 7 8 6 
1 

8 i5 5 8 
1 

81 
i I II 

Tail 17 6 7 8 6 7 4 9 
17 

7 9 
1 

9 I 86 
-­ I 

Total 
1 

20 '20 20 20 20 20 20 20 
1 

20 20 20 
1 

20 240 
I i 

Source: Field Survey, May 2000 
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4.2.2 Sociologic,,' Survey: 

This is covered by focus group meeting of sample farmers, 

knowledgeable people of the sample area and Ilaka members. For this 

checklist was developed. The focused information were as under: 

a) IniLial objective of ground water system development. 


b) People's participation, cmployment generation and poverty alleviation. 


c) Women, impoverished and landless participatiOll in ground water 


project. 

d) Production, marketing and ground water system managcment. 

e) Water distribution and sharing of ground water including conOiet and 

conflict resolution. 

/) Cost recovery and it's mechanism, and 

g) Alternate lise of ground water and role of private sector. 

The sociologist extensively used diary to prepare a descriptive note on 

sociological issues. The sociological information and analysis has covered 

sample VDCs' and also the overall project. 

4.2.4 Technicnllnformation: 

Under it three aspects have been covered: namely, the design aspect of 

the BLGWIP, the operational aspects of pumping stations and water delivery 

aspects of the system as a whole. This is explained as under: 

4.2.4.1 Design Aspect : 
" 

This refers to the design of the BLGWIP and the capacity of the 

system by installation. This is appropriately covered in this report. 

4.2.4.2 Operationnl Aspect: 

This refers to operation and maintenance of the system. Who 

operates, how long does the system is operated (by season); operational 

period per week and year, idle time, leakage, routing maintenance and 

recurring maintenance, time and water delivery capacity of the system, 

horse power of the machine, operation and maintenance cost per annllal 

operation and other costs etc. 
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4.2.4.3 Watci' Delivery Aspect: 

Water delivery constitutes technical, economic and social 

phenomenon of sample systems. Ability to pump waleI' and to usher 

requisite amount (Volume) during need is a technical aspect of a water 

system. Similarly, ushering requisite amount of water as pCI' the demand of 

a farmer or group of farmers is an economic aspect since it is attached with 

the irrigation land percentagc and nct-cropped area to be brought under the 

production activity. On the contrary, however, the social aspect accounts 

for the general welfare and participatory management and lip keep of the 

system. IIowever to understand the ground water scenario from the 

technical point of view, the ground water engineer working on the project 

has evaluated the system performance from the mechanical point of view 

such as, intake capacity and discharge, water, priming and delivery and 

energy and mechanical rounding of pump. The other two aspects have 

been broadly covered under economic and sociological study of the system 

respectively. 
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4.2.4.4 Efficiency, Effectiveness and Impact as Perceived in BLGWIP Study: 

Efficiency Effectiveness ImQact 

1. Investment efficiency 1. Cost effective project 

completion 

1. 100% coverage 0 f the 

command area 

---~-~---." -.---.----------­

1.1 100 lYo achievement 

of the target. 

1.2 Potential project 

development. 

1.2 Increase in crop 

productivity, total 

production, marketed 

surplus and household 

Income. 

1.3 Effective participation 

of the private sector. 

1.3 Increased 

employment, women 

participation and alleviation 

of poverty. 

2. Management efficiency 

-­

2.1. System wise good 

management. 

2.1. Adequate water 

delivery on demand by 

head, middle and tail. 

2.2. Increased 

partici pation of the user 

groups. 

2.2. Confidence building in 

users due to irrigation 

benefits. 

2.3. Low or no conflict 

and quick conflict 

resolution. 

2.3. Increase in collective 

responsibility and also 

awareness. 

2.4 Appropriate and 

timely maintenance of the 

system. 

2.4. Increased sense of 

collective ownership of the 

system for optimum benefit 

through available resource. 

3. Cost recovery 3.0. No need for public 

expenditure. 

3.0. Sel f sustaining growth 

in irrigation management. 
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4.2.4.5 	 I~IRR nnd I)rojcct Worth: 

This is calculated on the basis of tield and secondary information. 

4.2.4.6 	 Command versus Actual Irrignted Are~, is calculated on the basis of 

secondary s~lIl1ple infol"m~'tion. 

4.2.4.7 	 Strength and Weakness ofthe Ground Water System: 

The strength of BLGWIP is water delivcry and multitude of other 

activities such as access roads made by the system, the power transmission 

by the residents and sample farmers. The weakness of the BLGWIP, an the 

other hand, is an inefficient use of watcr by the user's groups, and low cost 

recovery due to poor management practice etc. This is appropriately taken 

care of in the study. 

4.2.4.8 	 Appropriateness and Relevance of the Ground Water Project: 

Investment effectiveness assessment under above calls for a 

concrctization of technocconomic, social, managerial and behavioural 

aspects of the system as a whole. In summary form, the topic relates the 

past with the present. How much changes have occurred and in which 

dimension with what effect? This is addressed variously in this study. 

4.2.4.9 	 Sustainnbility, Operation and Maintenance and Energy Requirement: 

Sustainability, operation and maintenance and energy requirement 

perspectives have been studied from secondary sources. For this the field 

project ortiee as well as Ministry of Water Resources and WECS were 

visited for discussion and information collection. 
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CHAPTER II 

GROUND WATER IRRIGATION SYSTEM 

DEVELOPMENT IN NEPAL 

2.1 Historicall Bacl(ground : 

Land irrigation to raise agricultural crops is not a new subject matter in Nepal. 

Review of ancient literature on culture and Jiving condition of the farmers denote that 

irrigation as production cullure dates back to history. In this respect, the current 

Farmers Managed Irrigation Syslem (FMIS) is the off shoot of the ancient 

participatory irrigation management, although, the then philosophy of participation 

was more of a self-help type than purely materialistic. The former was the product of 

a bartcr system, while the latter the off shoot of the modern exchange economy. 

Following change in the irrigation management, and also realizing the benefits 

of the small projects in irrigation, the government in support of the donor agencies 

started off with sector development projects. It was named the irrigation sector project 

(lSP) and was started in the late sixty and early seventies. The objective of theISP 

was to develop crop to water integration by attracting production development 

package (inputs) and best utilize the available water resource to help augment land 

capability. Almost during same period, it was realized that to cut down upon the 

public sector investment costs in the. infrastructure sector, the promotion in the 

people's participation was necessary. Based on this line of thinking the Irrigation Line 

of Credit (ILC) was launched in the hills and Terai of Nepa\. 

Under the ILC program, about 37,000 ha. ofland area in Tcrai was benefited. 

Many [LC projects are now under the FMIS. Apart from ILC, the USAID evolved the 

Food for Work Program (FWP) to assist marginal and subsistent farmers to take part 

in small scale irrigation devcloplnent and management. In the FWP, Ministry of 

Agriculture Ministry of Local Development and Agriculture Development 

Bank/Nepal were involved. The MOA, MLD and ADI3/N combination was to 

develop a package deal for FWI> to augment this program on a sustainable and long­

term basis. 

In early seventies FAO and UNDP also joined hands in small scale irrigation 

development with farmer's cooperation. The FAO and UNDP provided greater 
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cmphasis to intcnsi ve crop to watcr development program in the ccntral, eastern and 

westcrn Nepal. 

Bl!tWl!l!l1 1972 973, the World Bank (WI) and the Asian Development 

Bank (ADB) joined hands with Nepal on irrigation developmcnt and system 

managcmcnt The local point of irrigation development was participatory 

developmcnt of the systems, whilc, management of the system was made to becomc 

obligation on the local institutions and private organizations. By 1999, the dOll0rs 

involvement in irrigation scetors has increased by over three time growth. 

Rcview of sixth, seventh and eighth plan documcnts indicatc that the planncrs 

provided a great emphasis to irrigated area under the assumption that the availability 

of watcr would incrcase total production in agriculture. However, this had not been 

truc in all cases. For instance, in BLGWIP, the initial expectation was that the land 

usc undcr irrigation would increase by over 125% between 1988-1997. It actually 

increased by only 38%. On the contrary in FMIS during the same period, the net area 

incrcase was 102% under irrigation. 

2.2. Ground Water Development: 

According to Water and Energy Commission Secretarial (WECS), there exists 

an abundance of ground and surface water resource in the country. The average of 

ground water resource availability is estimated at over 265 billion cubic meters; while 

that of surface water it is estimated at 230 billion cubic meters. At present about 1.82 

million hectares of land is under irrigation. The Agriculture Perspective Plan (APP" 

1995) has recognized that Nepal currently uses only about 8% of its water resource 

potcntial(Mcntor, 1997). 

The ground water resource of Nepal has been studied variously over the years. 

One of sllch studies was on shallow aquifers. In 1986-1987, the World Bank made uri 

investigation on deep and shallow tube wells to formulate the ground water 

development strategy. The ground water consultants (Cambridge/UK) made the study 

for World Bank. Another study on ground water potential was convered in 1987 and 

was financed by UNOP. In this study, a large amount of technical information were 

collected on chemical properties, it's occllrance and it's impact on the water delivery 

at the source. In addition, the UNOP study also brought out a computerized Ground 

Water Information System (OWlS) for immediate and future lise. 
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About 62% (I.l million/hu.) of Nepal's total irrigable area has been so for 

studied by variolls national and international agencies under infrastrucLure, 

socioeconomic, diagnostic and technical fact findings. As pointed out elsewhere as 

well, the net total irrigated land in the country is about less than 40% of the total 

irrigable (potential) area studied. In other words, the irrigation potential is grossly 

underutilized. However in the ground water sector, only about 14% of irrigation 

potential is fully utilized on the ycar round basis. In ground water, the shallow tube 

well proportion for waleI' usc is 80% (more) over deep tube wells. This is mainly 

because of cost and operation and maintenance casigness in the former. 

By potential irrigation area account, more than two third irrigation potential 

area lies in the Terai which is adjacent to the gangtic plain land. A little over a quarter 

of the irrigation potential area lies in the hills, while less than 5% potential irrigable 

area lies in the mountains. The Indo gangetic basin which contains large sediments 

and alluvium deposits due to river trespass and left overs, are the major characteristics 

for holding rechargable watcr. A similar character is found in the Nepal's Terai; 

becausc of proximity to the gangetic plain, uniformity in elevation and similarity in 

the watcr tablc underneath. In Ncpal's Terai, the fertile alluvial deposits are found 

generally at 500 metcl's, while, the new alluvum is found above the alluvial at about 

150 to 200 meters. The natural interaction between the alluvum and the alluvial 

deposits ends up by forming complex aquifers (FAO, 19H9). These aquifers become 

ciLhcr aquitard or aquiclude at certain distance. The distance thus formed are natural 

and provide on outlet to the ground water (FAO. 1994). The chemical combination of 

soil alttlcthed with aquital'd produces sand stone, corze and tinnily turns intoclay, 

which is porous in charactcr and long holding by technical nature (FAO, 1969). 

2.3 Ground Water SOlll'ce : 

Rainfall ancl gcology are the major resources of grouncl water. The western 

Tcrai has an average rainf~lll of 1500-1800 m.l11. per annum for thc last 10 years 

(BLGWIP-1999). The Siwalik and the foot hills which arc not very far from the Terai 

plain has more· precipitation, which results into high humidity. The hU,midity 

percolatcs water and protccts against mass evaporation. The transevaporation in 

Rupandchi and surrounding arc during June, July and August is comparatively low 

compared to othcr Tcrai regions of Nepal. 

The water retention in the Rupandehi district is about 8-10%. In addition, the 

intcrmittance of the rivers such as Rohini, Dano and Tinau, has recharged the water 

table to a great extent. A similar situation may be tbund in other Terai regions of the 

country. 
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2.4 Grouud Water Study: 

The Ground Water Resource Development Board (GWRDB) and the 

Agriculture Development Bank-Nepal (ADB/N) in the last to years have performed 

extensive resource assessment study in many parts of the Nepal's Terai in connection 

with shallow and deep tube wells installation. It is however recommended that water 

table less than seven meters may be served by shallow tube wells, while, a height of 

above seven meters is needed to be served by deep tube well category. In 

Bhairawaha-Lumbini Ground Water Project area, the average water table depth is 

between 118 to 200 feet (lAHAL, 1999). In some other parts of the Terai region, the 

GWRDB and ADB/N have also recommended for the injection pumps. These pumps 

are a limited alternative for deep tube wells. In what follows the number and area 

covered under different gt'ound water systems by district is provided in table 2.1 as 

under: 

Table 2.1 

Number and Area Covered Under Different GW Systems by District, 

DlSTlUCTI STW DUGWELL ARTESIAN MTW DTW TOTAL 

No. Area No. Area No. Area No. Aren No. Area No. Area 

Jhapa 3254 12980 426 1704 0 0 0 0 10 188 3690 14872 
Morang 3702 14692 49 186 0 0 0 0 4 200 3755 15078 
SUllsari 4242 16988 8 32 0 0 0 0 I 50 4251 17070 
Saptari 972 2406 52 206 I 2 0 0 3 82 1028 2696 
Siraha 1455 5238 86 337 0 0 0 0 30 889 1571 6464 
Dhanutiha 2377 3510 155 579 269 364 0 0 108 2950 2909 7403 
Mahottari 1218 4683 76 286 347 672 26 793, 21 840 1688 7274 
Sarlahi 2627 10261 528 2074 2 4 0 0 32 1200 3189 13539 
Raulahal 2652 6807 55 213 0 0 0 0 0 0 2707 7020 
Bara 4517 19088 73 276 7 4 0 0 26 181 4623 19549 
Parsa 673 2145 0 0 0 0 0 0 5 75 678 2220 
Chilwan 450 1226 1470 5097 0 0 0 0 24 1400 1944 7723 
Nawalparasi 1248 4445 329 1071 17 34 14 209 10 334 1618 6093 
Rupendchi 3777 13686 115 418 72 114 0 0 176 12285 4140 26503 

Kapilvaslll 599 2402 32 125 4 5 26 380 20 518 681 3429 
Dang 484 2010 660 1029 0 0 0 0 19 240 1163 3279 
Banke 2387 7301 52 205 23 46 0 0 14 280 2476 7832 
Bardia 1953 6577 to 40 I 2 0 0 12 400 1976 7019 

Kailali 4850 17252 3 12 25 22 0 0 55 1400 4933 18686 
Kanchanpur 2461 8128 I 4 0 0 0 0 3 60 2465 8192 
Total 45898 161825 4180 13894 768 12689 66 1382 573 23572 51485 201941,­

Source: Ground Water Development Board; 1999. 
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2.5 Ground Water Development Performance: 

DOl, ADBN and DOA are the major players in GW development in Nepal. 
Groundwater Resources Development Board (GWRDB) under DOl was established 
lor exploring the potcntials of GW, GWRBD mainly concentrated in the installation 

of DTWs in its early days. GW development efforts of 001 is also supported by the 
World Bank through Irrigation Line of Credit (ILC) Project to install deep, medium 
and shallow tube wells in Nawalparasi, Kapilbastll, Dang, Banke, 8m'dia, Kailali and 
Kanchanpl11'. Similarly, International Fund POI' Agricultural Development (IFAD), 
since 1995, has been supporting G W activities in SUl1sari, 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. 
ADON was involved in installing 41000 STWs, 4500 Dugwells, 9000 rower and 

treadle pumps and 800 artesian wells providing irrigation facilities in approximately 
165000 ha. area through government stlpported subsidy programs. Since 1980, ADBN 
has emerged as a promincnt institution working in the creation of irrigation facilities. 
Thc STWs dugwells, rower pumps, and treadle pumps being propagated by ADBN in 
the Terai region have already created irrigation means for about 165000 ha. ADBN 
has also provided credit for the development of more than 41000 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 30000 STWs (including hand pumps and rower pumps), of which around 
20% are community wells. 

DOA's role in promoting GW 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. 

MOi)t wells financed by ADBN were drilled manually lIsing indigenous 
methods by local Nepali or Indian drilling contractors hired by ADBN. Typical well 
diunwlers range Ji'om 38 to 150 111m and utilize bamboo or mild steel casing and 
screen pipes. All wells exceeding 100 111m diameter are operated by diesel driven 
centrifugal pumps whereas smaller size STWs are operated by Hand pumps or rower 
pumps. Water distribution systems comprise temporary earthen canals constructed by 
tile farmers. With the use of such low cost technology, STWs under the ADBN 
programme have been constructed for around Rs 30000. While the ADBN has been 
active in arranging drilling manpower for quality assurance, this has contributed to 
underutilization of'wells which were constructed under the p1'Ogramme. 
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Beside, the above there are other agencies; both local and international, who 

supporting the OW development in minor scale. International Development 
Enterprises (IDE) currently is supporting'l'readlc pumps in coordination with ADBN, 
Grameen Bank and other non-government organizations (NGOs). The involvement of 
different agcncies in G W developmcnt is)SUlllmarized in table 2.2 below. 

Table 2.2 

Ground Water Ilevclopmcnt Performance 


Agencies Area of Total Totul Arc" Average J)urntion of 

Spccinlization Number of Covered Area/Tube Involvement 

Tube wells (hn) weJl since 

001 

GWROB DTW 278 9798 35.2 1970's 

MTW 26 793 30.5 

STW 

SIROP OTW 15 473 31.7 1981 

[LC STW 117 930.5 7.9 196.6 

MTW 36 588 16.3 

OTW 65 2392 36.8 

IFAO STW 11 1 932 8.4 1995 

AIlBN STW 41085 145095 3.5 1970 

DW 4511 14726 3.2 

ARTESIAN 763 1246 1.6 

ROWER 8637 4179 0.5 

TREADLE 

DOA 

JADP DTW 220 7700 35.0 1970'S 

STW 3743 22558 6.0 
..~ -_ .. _-_ ..... _-_ .... _--­

Source: Compiled from ADBN, Dar (GWRDB), DOA (JADP) reports. 
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Several studies of the operational wells have indicated that although the 
expected command area required is at least 4 ha, the average command area available 
is around 2.5 ha. Further the pumping hours are also low (100·200 hours per year) in 

case of the ADBN tube wells. This underutilization of the ADBN tube wells is partly 

due to technical situation which entails the non availability of the technical guidelines 

during construction of the system. 

It has been reported that the existing tube wells have not been effectively 
utilized. Hours of operation of tube well and pumps is important to find out their 
effective utilization. Operation hours of both DTWs and STWs developed by the 
government agencies as well as by the ranners are discussed below. 

A study of STW installed by JADP found that farmers have not utilized pump 
and tube well sets more than 300 hours in a year. 

The trend of STWs installed by the fanners themselves is also not 
encouraging. Most shallow tube wells were utilized only for irrigating wheat and 
partial irrigation of early paddy and main paddy. It is noted that fanners utilized a 
maximum of 250 hours/per year/per pump, which is very low in comparison to 
average of2000 hours of pump used pCI' year in adjoining areas in India. 

The installation of STW or DTW alone docs not contribute to the increase in 
production unless it is tied with an integrated package that includes extension, credit 
and marketing aspects. 

2.6 Eighth Phlll Policies for Groundwater Development: 

The basic objectives of irrigation devclopment as set out in the Eighth Plan 
were to: i) increase agricultural production using approprivate irrigation technologies 
to diverse climate and soil conditions and with the minimum negative impact 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 
maximum land area by implementing finamcially, tcchnically and environmentally 
sustainable and cost effective project;.; with the participation of farmers. 

To achieve the above objectives, a new Irrigation Policy was promulgated by 
the Ministry of Water Resources in 1992. This declares that the role of the 
government shall foclls in the areas of wider national importance stich as review and 
development of sectoral policy on irrigation, resource mobilization, economic 
analysis and technological development etc. The policy emphasises for sustainable 
and environmentally friendly utilization of irrigation water and a demand driven 
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approach to irrigation development whereby Hinners would : i) individually or 
collectivcly submit a rcqucst for tube well facilities ii) form a Water Users Groups 
and Farmers Irrigation Association (representing a number of WUGs) iii) be involved 
in all stages of irrigation devclopment iv) contribute a minimum of 155 of STW 
construction costs and v) accept responsibility for tubc well 0 & M upon completion 
of construction works. The lIsers would also have to provide nil land required for the 
construction frec of cost. Present government policy supports investment in irrigation 
infrastructure through capital subsidies which (for groundwater development) range 
ii'om 40(% from an individual private shallow tube well to 85% for community 
shallow tube well (BLGWP. 1994). 

Other signiJicant provisions of the new Irrigation Policy arc i) a 20% 

representation of women in all executi ve position of the farmer's organizations: and 
ii) responsibility for delivering agri-inputs as per the damned of farmers with bOA 
and other relevant agencies. 

In the Eighth Plan period, the physical target was set to provide irrigation 
facility to an additional 2,93,895 ha. of land through variolls new and uncler 
construction irrigation projects. Of that target, the following achievement was made 

during the Eighth Plan period by developing infrastructures in additional irrigation 
land. 

Table: 2.3 

I)bysical T~'rget and Achievement of the Eighth "Ian 

(in h~'.) 
,--­

f-'--- ­
A 

- ­
B 

Description 

Department of Irrigation 
'--' 

I. Surfllce irrigation 
.. 
2. Ground irrigation 

ADB/N 
-~.-~. 

I. Surface irrigation 

.

T~II'get 

1,61,132 
-._--­

(1,44,042) 

17.090 

1,19,700 

(49,000) 

Achievement 
-. 

1,38,245 

(1,30,484) 

(7,761) 

76,098 

(15,694) 

Percentage 

85.5 

90.8 

63.6 

63.6 

74.2 

2. Ground irrigation 
f---­

3. Other variou!:l 

(70,700) 

-
(52,462) 

~--". 

7,942 

74.2 
, ~~ ~-~ 

-
4. Life Pump - 22,727 -

C Non government sector 13,063 - - : 

Grand total 2,93,895 2,06,401 72.9 

Source: The Ninth Plan (1997-2002) 
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The situation of irrigation development lip to the Eighth plan is shown in table 
number 2.3 below. 

Tuble: 2.4 


Situation up to the [~ighfh Illan 


(in Ita.) 

S.N. Programmc/l)rojcct Up to the Achievement of up to the 

Seventh plnn the Eighth Phlll Eighth IJlun 
-~~~ -~., .--~~ -­

I Department of 1rri gation 3,95,857 1,38,245 I 5,34,102 
-- ­ ..---.~......-........-¥ . ­

a. surfaree irrigation (3,46,444) (1,30,484) (4,76,928) 

b. ground irrigation (49,413) (7,761) 57174) 
,~~---.----. ---_... 

2 ADB/N 71,545 68,156 1,39,701 
,-­ ...._--­

n. surhlce irrigation (11,860) (15,694) (27,554) 
~---~,,---"---.----- -.. 

b. grollnd irrigation (59,685) (52,462) (1,12,147) 

c.other( variolls programmes) 19,289 7,942 27,231 
,----­ -­ ~-

d. life pump programme 5,777 22,727 28,504 
--,..'".......----~ -----,---- ­ --.~.--.-. ------- ­
Total 4,67,402 2,06,401 6,73,803 

3 Irrigated land developed by 3,81,814 - 3,81,814 

f~lrmers 
-'.~.-~~. 

a. surface (3,57,0989 - (3,57,098) 
"._, ,~~---.----.- ..--.--.­
h. gmund (24,716) - (24,716) 

··~·______~__.u~. , 

(irand total 8,49,2 J 6 2,06,401 10,55,617 

Souree : The Ninth Plan (1997-2002) 

2.7 Ground Water lleveloplllent in the Ninth Five Plan: 

Importance of Ground WaleI' Irrigation has been realized from the vel'y 
beginning of periodic plans in Nepal. The Ninth Plan (1997-2002) has also given high 
priority to this component. Even in the Agriculture Prospective Plan (APP), irrigation 
has been identified as one of m<~jor inputs for agriculture development. Irrigation 
plays a vital role in crop diversification and crop intensification which ultimately will 

help increase productivity. 

The Plan has envisaged to place high priority to those projects which could be 
managed and maintained by the fanners themselves. As a result special foells has 
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been put forward to private and community shallow tube well development in the 

Terai region. 

2.7.1 	 Objectives of the Ninth Phm : 

• 	 to assist in raising agricultural production by improving the rainfall-based 

agricullural system by providing irrigation facility as per the need of crops. 

• 	 to raise water utilization eniciency of surlhce and ground projects. 

• 	 To reduce the government liability in repair, maintenance and operation of 

irrigation projects by encouraging the user fanners participatioon in those 

works and transferring responsibility of the management of organisations. 

2.7.1.1 Policy and Implementation Strategy 	of the Ninth Plan for Ground AI'ea 

Irrigation Development: 

• 	 According to the APP, tube-well irrigation programmes will be mobilised 

by utilising the existing ground water resource of Terai, which call be 

constmcted in short period of time, with minimum expenses and under the 

control of farmers themselves. And agricultural road and mral 

electrification wi Ii be integrated, with cluster on which tube well 

programmes depend and cash crops will be developed along with paddy 

crops in these areas. 

• 	 Subsidies of HMO/N for the operation of shallow tube well, dug well, 

sprinkler, drip and tanker pond will be gradually reduced. Farmers group 

will be formed in shallow tube well construction and other incentives 

along with loan will be provided to them. For this both NGOs and COs 

will be mobilised. 

• 	 The DOl will identify the proper drilling technique and arrange training 

for drilling and formers in technical aspect about tube well construction. 

The DOl and Agriculture and concerned bank will monitor the programme 

in a co-ordinatecl manner. 

• 	 Tube wells will be constl'llcted in the existing and proposed inigation 

projects of Terai where surfflce irrigation source is inadequate. The Plan 

has put target of achieving area coverage of a total of 2,49,400 ha. of land 

comprising 90,500 ha. under OW systems, 1,48,900 ha. under surface 

irrigation systems and 10,000 ha.under NGO irrigation systems from both 

additional new land and improvement of farmers field channels. 
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ell APTli~R III 

PI~RFORMANCE OF THE DEEP TlJBEWELLS IN THE 


SAMPLE VIlCs' 


3.1 Setting: 

In this chapter, we wish to evaluate the performance of the ground water 

systems of the six sample VDCs' on the basis of emprieal data relevant information. 

3.1.1. I>eep Tube Wells in the Sumple VDCs' : 

Altogether, 12 systems were visited. The details on the syslems by 

VDC, ward, beneficiary, command arca and turnover period is summarized in 

table 3.1 given as under. 

Table 3.1.: 

Deep Tube Wells In Sample VIlCs By Ward 

---~-~---- ---_.- ­ ~--- -~--- r--------­

VUC Stnge Wurd Place Tube Beneficiary Comnumd Tunl0vel' 

No. Well 11.11. Area in hn. to WUGs' 

No. llcriod 
-..-,-.-~-~----~, .--"~-- ----- ­ -

,. Anandban IIJ 3 Bihana WA.E 106 102 1998 
.--_..-•.. .----~.--~-- ._--­ -.-.~--- -- ­ --- ­

8 Pahallni W.15.E 114 144 1998 
-------~-~---.------- ­
2. Maclhwalia If] 7 Behuli W.28 155 121 1997 

--_. ---"-_. .- ­ ---- ­
8 Chankipur W.65 155 145 1997 

----- ­ - -
3. Dayanagar [I] 6 Ramgunj WAS 200 129 1995 
f-------­ -- ­

8 Dayanagar W.51 159 105 1995 
.----"-,~---.---

4. Khuc\abagar [II] 2 Ahirauli T.W.7.N 130 126 1995 
----~-~--

5 Bhagatpur T.W.IO.N 125 124 1995 
--- ­

5. Kcrwani [III] 3 Dhekwar E.W.Ol 275 143 1995 
f---.------.--- ._­

4 Pelhwaniya E.W.02 135 125 1995 
-._-,_._-_._---_. - ­ _._-_._­

~.-- ~.-~-.--. 

6. Mainhiya 11111 Gadsari CWW.15 86 84 1999 
.~-~~----------- -~--~---~ 

4 Subhsermra CWW.22 82 118 1999 

1722 1466 
'---­

""'·1 

y, May, 
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3.1.2. Installation of Deep Tube Wells: 

This is shown in table 3.2 here under. Broadly, the time taken to instal 

the system in each VDC and manpower involved for installation the systems 

are approximately similar in 4 out of 6 VDCs'. In 2 VDCs', the system 
installation has involved slightly more man power and also few more days of 

ti mc. 

Table 3.2 

Installation Details of the Ground Water System by Sample VDe 

VDe Duration/Operntion Time Taken to Instal 

the System/days 

Manpower 

used 

1. Anandban 1996 30 45 

2. Madhwalia 1995 30 56 

3. Dayanagar 1992 40 41 

4. Khudabagar 1993 35 58 

5. Kerwani 1984 25 30 

6. Mainhiya 1996 30 30 

Source: Bhairahawa-Lumbini Ground Water Project, May, 2000. 

3.1.3 System's Specification: 

This is presented in table3.3 below. This contains the size of the wells, 

depth, water level, length of the· casing, length of screen and the thickness of 

the aquifers. The water table in the sample VDCs' is found to be uniform; 

although, a minor deviation in Khudabagar can be observed. The depth of the 

well is highest in Madhwalia and Kerwani VDCs', it is approximately same. 

The static water level is reported to be stable (at the median) in Madhwalia 

and Kerwani VDCs' (26.06 and 26.20 m.). In Dayanagar and Khudabagar 

VDCs', the static water level is reported at some upper level from the bottom 

(20.82 m.). In Anandban and Mainhiya VDCs', the difference in static water 

level is fairly marginal (24.62 and 23.10111.). 

On the other hand, the water discharge (Ips capacity) is found highest 

in Kerwani VDC (26.60 m.) and it is lowest in Dayanagar and Khudabagar 

VDCs' (23 111.). In rest other VDCs', it is almost identical. Rest others given in 
the table are self explanatory. The table follows. 
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Tnble 3.3 : 


Well-Specification 


VI)C Size of I)epth Shltic Expected Ilischarage Estimated Screen A(IUifcr 

Well (m) Wntcr Level by (Ips) Casing Length Thiclmess 

(hlch) Well (m) Length (m) 

(m) 
-----_.. 
]. Anandban 8.6-11 108 24.62 25.02 86.07 29 30 

-.-_._----. 
2. Madhwalia 8.6-12 124 26.06 26.0 86.07 28 32 
_. 
3. Dayanagar 8.2-11 120 20.82 23.0 80.07 26 32 

4. Khudabagar 6-8-14 118 20.82 23.0 72.0 24 26 

5.Kerwani 6-12 124 26.20 26.60 92.50 31.50 32 _ .. 

. 6. Mainhiya 6-12 119 23.10 23.60 90.50 29.50 30 
.. 

Source: Discussion with DOl Engineer, Personal Investigation during Field visit, May, 2000 

3.1.4 I)hysical Condition of the Systems: 

In table 3.4, physical condition of the system is presented. 4 of the 2 

systems studied are partially operative. These systems are located in 

Anandban Ward No.8, Madhwalia Ward, 110. 8, Khudabagar ward no 2 and 

ward no. 5. In rest other VDCs' and Wards, the systems are itllly operative at 

present. The major problems in partially operating systems have been a) low 

littings, b) unclear and smudgy screen, c) leakage in the surface at the pump 

site d) defect in loop and e) inadequate channel length due to which, the waste 

of water is pronounced. The table follows: 
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Table 3.4 


Physical Condition of the Grollnd Wate." System by Sample VDC 


vue Ward Condition Identification of Defect 

No. 

Fully Partially Pipe Loop Others 

Operative Operative Damage Damage 

I. Anandban 3 Yes - - - -
(I) 

-­

8 - Yes Low 4tllloop Inadequate 

tittings channel 

length 
-­

2. Mac1hwalia 7 Yes - - - -
(I) 

8 - yes Screen 3 rd loop Surface 

not clear defect 
-

3. Oayanagar 6 Yes - - - -
(I) 

8 Yes - - - -
4. Khudabagar 2 - Yes Surface The opening Waste of 

(ll) Leakage of any one water 

loop operates which may 

full be 

discharge, of controlled 

water, 

generally, 

not required 

at that point 

of time. 

5 - Yes Surface 

Leakage 

5. Kcrwani 3 Yes - - - -
(III) 

--- ­ - ­

4 yes - - - -
6. Mainhiya I Yes - - - -

(ill) 

4 yes - - - -
--,-----,---" '---- ­ - ­

Source: Field Survey, May, 2000 
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3.1.5 W ntel' Convey~Uice : 

Water conveyance in and around the system is yet to be fully piped 
fi'om the main system to the end point of delivery in head, middle and tail. 

This is perceived in the 5 of the six VDCs' visited. Only in Kerwani VDC, the 

conveyance channel is fully piped; although it is bruised in few places in 
between. Due to the problem arising out of the water conveyance, the water 
loss in .the surveyed VDCs' is observable. It is between 5 to 8 percent in 
Anandban VDC to 10 percent in Khudabagar VDC, which is highest of all 
VDCs'. In Mainhiya VDC, it is estimated at 5 percent. In Kerwani, where the 

conveyance system is tldly piped has water loss in the order of 2-3 percent 
during the full-discharge IhHl1 the system. In Dayanagar VDC, the water loss 
during the recharge is estimated at 2 percent. These are presented in table 3.5 

as under. 

Table 3.5 

Water Conveyance System in the Sample VDCS' 

V()e eonveY~lI1ce Length of the System 

System 
~ 

Lined Piped Lined Piped Water Loss 

e%) (%) (%) C%) . e%) 
.-~---.-

1. Anandban 42 58 20 80 5-8 
-.~~-~ 

2. Madhwalia - 100 - 100 5­

3. Dayanagar . 15 85 5 95 2­
.- ­

4. 10 90 5 95 10­

Khudnbagar 

5. Kerwani - 100 - 100 2-3 

6. Mainhiya 40 60 10 90 5­
Source: Field Survey, May, 2000 

3.1.6 Ground Wntel' Utilization: 

Ground water utilization is highest in Kerwani VDC, while it is lowest 
in the Anandban VDe. In other VDCs', it is approximaterly same. Review of 
the SAARC Irrigation Developi nent Repolt (Vol. IV, no. 16, New Delhi, 
1999) shows that PGr hectare water utilization in ground water in India is 687 

hOllrs at 69% ernciency level, that in Pakistan it is 592 hOllrs at 63% 

efficiency level and in Bangladesh it is 492 hours at 59.46% etliciency level. 
In Morang-Sullsari-Groulld Water Irrigation, it is estimated at 4.8 hours per 
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hectare at 8.2% eniciency level (WECs, 1996) Rest of the table 3.6 is self 

explallatory and follows as under. 

Table 3.6 


Ground Water Utilization Efficiency by Sample VOC 


vue 

-"~-

Irrigated Area Net Operation Tube well 

Hour/lla 

Own 

L~md 

(ha) 

Rent out 

land 

(ha) 

Totnl 

(hn) 

Own Land 

(ba) 

Rent out 

Land 

(ha) 

I. Anandban 
-

41 - 41 107 - 2.7 

2. Madhwalia 39 - 39 121 - 3.1 

3. Oayanagar 
r--­

36 - 36 102 - 2.8 

4. Khudabagar 32 - 32 99 - 3.0 

5. Kerwani 47 - 47 195 - 4. I 

6. Mainhiya 37 -
........... 

31 107 
, 

- 2.9 

Source: Field Survey, May, 2000 

3.1.7 Operation and Mniutenance: 

Total repair and maintenance cost in the six sample VOCs' is Rs. 
10,971, while the operating cost stands out at Its. 1,61,637. The total operation 
and maintenance cost tor of all systems tor the year 1999 is Rs. 1,42,) 08. The 
average operation and maintenance cost 1999 is 23,684. This is shown in table 

3.7 below. 
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Table 3.7 


Olleratioll ~Uld Muintell81lce Cost 


VDC n !lnd M' Ollernting Rem IIlieration Total "0 & Aver'age "0 & 

Cost/l{s. 
'-----_.__.c------.- ­

I. Anandban 1,927 
--_.. 

2. Madhwalia 2,029 

Cost/Rs. 

19,920 

20,701 

to o(le ..nto../Rs. 

2,500 

2,600 

M" Cost/Rs. 

24,347 

25,330 

Mil cost Rs. 

f---­
3. Dayanager 1998 20,008 2,200 24,206 

4. Khudabagar 1479 18,030 2000 21,509 

5. Kerwani 2160 19,989 3000 25,149 

6. Mainhiya 
'--------­
i Total: 
I -

1378 

10971 

17,989 

1,16,637 

2200 

14500 
---_._­ .. -_......__ .__._-­

21,567 

1,42,108 
-_.................._---­ _.. 

23884 

Source: Field Survey, May 2000 

3.1.8 Oischal'ge Situntioll : 

Water discharge deviation of the systems in six VDCs' is significant 
with respect to area coverage. A higher deviation in discharge is integral to 
irregular watei' use; non availability of power on demand and low cropping 
intensity. In India, water discharge deviation under largeacrerage is 2.1%. In 
medium acerage it is 2.3% and is small acerage it is 2.4% during 1999. The 
same in Pakistan and Bangladesh it is 2.6% and 2.7% respectively: In 
Rupandehi BLGWIP, it is high compared to other countries. 

On the other hand, the water sufficiency level by VDC is highest in 
Kerwani (38.89%), Anandban (37.10%), Madhwalia (34.40%), Mainhiya 
(33.87%), Khudabagar (30.31) and Dayanagar (26.24%) respectively. This is 
given in table 3.8 as under. 
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Table 3.8 


Uis('harge Situation of The Deep Tube Wells in Sample VDCs' 


,-,,'-- -'-"~--- "',"­-,-" 
VDC Rated Actual Discharge Sull'iciency 

Discharge (Ips) Level 

In Winter In Summer Deviation 

('%)(Ips) (Ips) 
---,,-,-----~ 

44.2 28.02 26.02 7.11I, Anandban 37.10 

46.0 26.02 23.01 11.56 34.402. Madhwalia 
--,I---'------'---.~ 

14.763. Dayanagar 41.0 27.1 23.1 26.24 
,~-~- ...-~--~-~~ 

39.0 21.04. Khudabagar 23.0 8.69 30.31 

46.0 28.1 26.1 7.11 38.895. Kerwani 
---.-~-----

39.{}6. Mainhiya 23.0 21.0 5.13 33.87 
_. 

Average 33.46% 
'--­

Source: Field Survey, May, 2000 

3.1.9 A.-ea Covel'age of Deel} Tube Wells: 

In table 3.9, the area coverage by deep tube wells is shown. There is an 

average deviation of over 40% over the designed area coverage capacity 

which confirms that at present the systems installed in the sample VDCS' are 

not working at 100% capacity. The table follows here under. 

Table 3.9: 

Aren C~vel'nge of Deel} Tube Wells by S~lmple VDC 

VDC Designed Actual Deviation A venlge Deviation 

(OAI)(ha) (%)(ha) 

3352 -36.53I. Anandban 

30 -44.442. Madhwalia 54 , 

29 -46.30543. Dayanagar 
~----

30 -42.304. Khudabagan 52 

3958 -32.755. Kerwani 
---.~----, 

50 31 -38.06. Mainhiya 
.._._.;-~---

40.06%Average 

Source: Field Survey, May, 2000 
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3.1.10 Pumpset Information: 

This is summarized in table 3, 10 given as under. The information was 
collected during tield survey. The table follows as under. 

Table 3.10: 

l'lIll1pset Information by S~lmflle VDC 

---.-,----,---~,.-, 

VUC Ward Type Owne.-shill Int:lIled Ilated Actual 

No. Cnl}:lcity C:1l)acity 
-

I. Anandban 3 DTW WUA Prime Mover! 
12.5hp. 

8 DTW WUA 150 hp. 120 ha 

2. Madhwalia 7 DTW WUA 100 hp. 85 ha. i 11 an hour 
8 DTW WUA 100 hp. 85 ha. in an hOllr 

3. Dayanagar 6 DTW WUA 80 hp 65-70 ha. in an hour 
8 DTW WUA 100 hp. 80 ha, i an hour 

.. 

4.Khudabagar 2 DTW WUA 100 hp. 80 ha in an hOllr 

5. Kerwani 3 DTW WUA 55.hp. 30 ha. in an hour 
..~.--

4 DTW WUA 55 hp. 30 ha. in an hour 

6 M Ihiya 1 DTW WUA 12.5hp. 7.50 ha in an hour 
4 DTW WUA 55 hp. 30 ha. in an hour 

".""-~-'" 

Source: Field Survey, May, 2000 

3.1.11 1I0"schold P('n'cptinll on Ueel) Tube Wells: 

This is provided in tables 3. II and 3,12 respectively. The tables are 
self explanatory which tollow as under. 

Table 3.11: 

Household Perception on ()eel) Tube Wells of Sample VDCS' 

vue Good II.II.CYo) Fair II.H. CYo) POOl' H.II. CYo) 

1. Anandban 30 45 25 

2. Madhwalia 20 67 13 

3, Dayanagar 15 69 16 

4. Khudabagan 11 81 8 

5. Kerwani 33 58 9 

6. Mainhiya I I 66 23 
SOnlce : Field Survey, May, 2000 
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Table 3.12 

Household Pel'ception on ()ecil Tube Wells by Category 


----­ _,4~ 

Item Good 1-1.11 (no) F~lir H.II.(no) Poor 
---f--'~---~~-

Head 29 32 17 
f-----. 

Middle 59 61 48 
-

Tail 12 7 35 
~-

Source: Field Survey, May, 2000 

3.2 Project Investment Cost: 

The project investn.1cnt cost is worked out at Rs.3,68,948 and 3,80,979 for 

year one to ten, The interest on capital is worked out at 8% and '0 and M' costs at 

Rs.23,884, The 0 and M costs is calculated at per annum basis. 

3.3 Crop Budget: 

The objective of crop budget is to understand farm level investment pattern as 

found in the sample VDCs', This is presented below: 

One Hectare Fann Case 

I Shlge II Stage III Shlge 
I. 	 Net Farm fncomes Rs.47,400 Rs47,400 Rs47,400 

2. 	 Incremental (%) 3.9 4.1 

3. Estimated Consumption t 1,400 11,400 11,400 

Note: I 15 kg. Percapita / annum 

At 6 persons per hOllsehold 

4, Net cash Incomes Rs.47,400 Rs47,400 Rs47,400 

5. 	 Estimated Water charge Rs. 860 Rs. 860 Rs. 860 

6. 	 Other cost (electricity etc) Rs. 3740 RS.3740 RS.3740 

a) Net Rs. Rs. 28280 Rs.30140 RS.30162 

b) Average Rs.47,400 
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3.4 	 .)roject Life Sp~tn : 

The project life span depends upon the materials used in the systems, the 

design of the well, the rigs llsed and the operation and maintenance applied overtime> 
Considering the situation as observed in the field it is estimated that an economic Ii fe 

of the system would be about 12 years fi'om the date oftlmctioning. 

3.4.1 	 System M nnngement : 

System management in the sample VDCs' has been average. This is 

because of the lack of training imported to the WUAs' and villagers and 

sometime becallse of the early breakdown of some critical parts, whose repair 
takes unusually a longer time. 

3.4.2 	 l~epnk mid Maintelll1nce Facilities: 

As mentionc'd variollsly in this study, the repair and maintenance of the 

systems in the sample VDCS' is much desired to be stream lined and 

systematized. Repair and maintenance must take care of: 

I, 	 Field geometry (length and width) 
2. Water supply situation 

3, Slope Hnd level to which the system is addressed to 

4. 	 Infiltration rate to and of the system 

5, 	 Surface roughness, materials llsed and assessment of the critical 
parts. 

6. 	 Channd IlH1IUlgement and regular monitoring of the electrical 
parts and those of machine which includes the pump set. 

These tacilities and expertise are non existent in the sample VDCs', 

3.4.3 	 COH1panltive Advuntnge of the System: 

Ground water system has biggest advantage in water delivery on 
demand. It can be operated or closed as per the need of the lIsers. In other 

words, the water for irrigation can be used 011 year rollnd basis representing 
the crop calendar. 
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3.5 SOcio-cfonomic Impacts: 

The objective of socio-economic impacts is to look into the possible changes 

which Inight have occurred to the lIsers and the bcneHciary farmers overtime as a 
result of the water availability to irrigate their farm lands. 

3.5.1 Beneliciary Households: 

Altogether, 240 households in 12 sample systems (by ward) by head, 
middle and tail were interviewed by way of stl1lctured questionnaire and RRA 
schedule. The results have been variously reported in this study at appropriate 
place. 

3.5.2 Lnnd Ownership; 

-, 

vue r--' 
Snmple No. 

I rrigntion SitlUltion 

Bel'ol'e the After the % 

1-­ --_. ­
1. Anandban 40 

r-----­ --~'--"-' 
2. Madhwalia 40 

Project/ha. 

1.2 

0.8 

project/ha. 

2.01 
...­

2.1 

change/ha. 

67.5 
~. 

61.90 

3. Dayanagar 40 1.0 2.52 
.... 

72.38 

• 4. Khudabagar 40 0.6 2.02 70.29 

5. Kelwarni 40 1.6 3.02 88.75 

6. Mainhiya 
i.-.~._~_._._._.____ 

40 1.02 1.75 71.56 

During the tiled survey and also in discllssion with the fhrmers at each 
sample VDC and wards, it was understood that percentage of large farmers 
involved in irrigated agriculture were low due to some unexplained reasons. 
On the contrary, the irrigation percentage in medium and small farmers were 
more. By head, middle and tail, the middle and tail reach tanners were found 
to be working hard in agriculture. The household net employed days by 
summer and winter had increased by 43% and 29% respectively in the case of 
middle reach farmers. The same ill the tail reach had increased by 52% and 
41.25% respectively. 
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3.5.3 .Agdcultural Pel'fonn:ance : 

The overall pedormance in crop production has increased under stage 

I, II and III in the sample VDCs' by ward. However, this could have increased 

even more if the support services and complementary services of the line 

agencies could have been sufliciently developed and WUAs' could have been 

more strengthened by way of training, material SliPPOlt and extension and 

knowledge transfer. 

3.5.3.1 Cropping f)lIHern : 

Tile installation of the ground water system has made a perceptible 

change in the cropping pattern in the study VDCS'. This is shown as 

under. 

Table 3.13 

CI'OPI)ing Pattern in the Sample VDCs' 

VOC C.'opping Pattel'll CroPlling Index 

Before Project I Aftel' P.'oject BefOl'c I After 

1.1 Ana;~dban 
1)I'oject 

1-P-'-,-lC'-d-y-,I-e-n-ti-Is--t--pa-d-d-y-,-L-e-nt-il-s--+--1-29 
Proj ect 

162 

2. Madhwalia 

3~-'lDayanagar 

._--.-l-Khudabagar4. 

f......-···-I---··5. KerwHni 

6. Mainhiya 

wheat, maize Vegetables, Wheat 

Maize 

Paddy, lentils, Paddy, lentil, 121 

wheat, maize wheat, maize 

IPaddy, Wheat, Paddy, Wheat, 126 

Maize, Minor Maize, Raazma, 

crops Sunflower
IPaddy, Wheat, Paddy, -Wheat, 120 

Maize Maize, Banana 

Vegetables 
I Paddy, Whe~at, Paddy, W-I-H:-.a-t,--I­ 162 

Maize, Potato, Maize, Vegetables, 


Lentils lentils Banana, 


Potato, Sugar cane 


147 

152 

166 

~190 

Paddy, Wheat, Wheat, 114 161 

Maize, lentils Maize, lentils 

potato, minor 
crops 

Average 163 

Source: rield Survey, May 2000 
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Tnble: 3.14 


Household )'ercelltioll On the Role of Line Agencies in the Sample Area. 


VDC Sample 

H.U. 
No. 

AOB/N ABO BLGWIP Others 

1. Anandbn 
[I] 

40 Non Existent No Extension 
SUpp0l1 

Heavy Repair 
Support Required 

-

2. Madhwalia 
[[l] 

40 Group Credit 
Supp0l1 
Required in 
Raazma and 

Sunflower 

Production 

Soi I test i11 

the Tail end 
is required 

Loop 
maintenance and 
panel board 
replacement is 
necessary. 

-

3. Dayanagar 

[I] 

-.-.-..--~.. ­

4. Khudabagar 
[II] 

40 ADD/N and 
WUAS' need 

to Develop 
Longterm 
Credit and 
agricultural 
program in 
vegetable 
pocket 
Development 
in Ward No. 
6 and 8. 

The 

Agriculture 
Pocket 
Program of 
the ADO 

Rupandehi 
does not 
cover 
Dayanagar 
VDC. 

DLGWIP and 

001 are needed 
to consult the 
WUA for Repair 
and Maintenance 

Program in the 
VDC, 

-

40 ADB/N has 
110 activily. 
ADD/N is 
needed to 
start Input 
supply and 
Distribution 

Program ill 
Ward 110. 5 in 
Bhagatpur. 

ADO had 
Proposed a 
limited Agri-
Pocket 
Program ill 
Ward 
number 2, in 

Ahirauli tor 
2056/57 

which is not 
material ized. 

The Existing 
WUA Members 
are Limited to 
Water Delivery, 
where as the 
Major Ilroblem 
lies in Adequate 

Delivery of 
Water and 
Management of 
the System. The 
Physical Aspect 
of the System is 

-
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--­
not Taken care by 

the BLGWIP till 
Todate. 

--~.....-. 

5. Kerwani 40 In Dhekwar Extension BLGWIP and -
[III] In ward 110. SUPPOIi 001 should 

3, the Program in Develop an 

AOB/N in Ohekwar, Integrated System 

suppOli of Pethwania, Management 
ADO had Manigram Program with 
Formulated a and Sisllwai- WUAand 
Seed has slacked Farmers 
Replication considerably Participation. 
and in last Two This need be 
Distribution years. based on a Role-
Program for Model Pattern for 
2056/57. other VDCS' to 
This did not follow. 

Materialize 
.... ­

6. Mainbiya 40 In Gadsari The ADO BLGWIP did 110t The 

[IIID ward no. I, office has no visit the VDC cooperative 
The ADB/N program for since ages the tail development 
In Assistance Gadsari ward end water users III 

of ADO need no. I and have great deal of Agricultul'e 
to promote Subhsemra, water discharge Development 
vegetable ward no. 4. problem since, IS necessary. 
growing 2055/56 which is 
pocket. Even not mitigated. 
service 
centre may 
playa lead 
role in this. 

'------.-. 

Source: Based on HouseHold Survey and RRA Information, May, 2000 

3.5.3.2 Food Suilicicilcy : 

Food sutTiciency in the BLGWIP area and also in six sample 
VDCs' indicates a good progress; and it is increasing satisfactorily. By 
Category (head,' middle and tail), farmers of the middle and tail reaches 
seem to have been better off than fanners of the head reach; though in few 
places, even the head reach farmers have also gained in production and 
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LIlLIS in food self sufficiency. A detail on tood slIfl'iciency by sample VOC 

by ward and category is shown in table below. 

Table: 3.15 


Food Sufficiency Status in Sample VDCS' 


~-------.---------------- . 
voe RepOl·tilig W~lnl C:ltegory Before Project Artel' Pl'oject ' 

lI.n. No. No. 
~---------~--,- _.,--------- ­ ---~~.-- -- ­

Lowest Highest Lowest Highest 
(%,) (%,) C%) (%)

----- ­ ---~~-~ -----,-.­
I. Anandban 20 3 Head IO 47 33 39 

[I]
0~._._____~___.____ 

---~.--. 

Middle 38 29 29 48 
f---­

Tail 52 24 38 13 
r·-------- ­ ---- ­ -~.----- ---.~--.-. -- ­
f--­

20 8 (-lead 19 41 34 40 
-­

Middle 31 33 31 52 
,-----------,-----­

Tail 50 26 3S 8 
.. -- ­ -- ­
-------- ­ .­
2. Madhwalia 20 7 Head 9 37 29 26 

[I] 
--.-----.~------ '---1--­

Middle 37 37 38 37 
1---------- ­ . 

Tail 54 26 33 37 
1------------- ­

1'--­
20 8 Head 14 27 34 19 

----- ­ - ­
Middle 42 36 36 41 :--------- ­ - ­
Tail 44 37 37 40 I 

I----- ­
3. Oayanagar . 20 6 Head 24 29 21 38 

[4] 
-----.--- ­ ~ 

Middle 34 40 40 49 

Tail S2 31 39 13 
-

20 8 Head 27 33 27 19 
---~~-.- .--~.--.............----~-~,-. 0~______ ~. I. " 

Middle 36 42 32 44 
___"_'_""'_0___~_.____... 

~--",--~.~-- ---_. ­ ----~---
Tail 37 2S 41 37 

--- ­

4. Khudabagar 
1------- ­

20 2 Head 29 34 24 21 

[II] 
-----...~.~-~ ---- ­ ----- ­

Middle 38 37 30 44 

Tail 33 29 46 3S 
'--------, ------ ­

42 




(f7 



L 
! 
 -- ­

20 5 Head 32 29 28 35 
- --­

Middle 40 42 32 31 

Tail 28 29 40 34 
-~---. ,--­

5. Kerwani 20 J I-lead 14 29 I 1 44 

[1111 ._-_.­
Middle 39 44 39 39 

--~---...--. 

Tail 47 27 50 17 
---_......_._-_. _. .•. 

----------- ­
20 4 Head 25 39 31 34 

-- ­
Middle 42 33 34 34 

Tail 33 28 35 32 
.. 

-
6. Mainhiya 20 1 Head 34 40 40 41 

[Ill] 
----- ­

Middle 30 34 29 22 
----- ­

Tail 36 26 31 37 

20 4 Bead 36 41 34 30 
"~---~--~-.-...-.... 

Middle 40 35 45 40 
-._---­

Tail 24 24 21 50 
~ . 

---_.. ­ ---­
Total: 240 

.__.._--­ ---_. 

Highest 55.08% 
..--.~--

Lowest 48.03% 

1 

Source: Field Survey, May,2000 

By food sutliciency index, Kerwani alld Dayanagar VDCs' are found to be 

more better otl'than others in absolute terms. On relative comparison there appears to 

be a overall better otr situation in the sample VDCs'. The table given below indicates 

this. 

3.5.3.3 Cropping Int('nsity : 

The cropping intensity in the sample VDCs' have been increasing 

at a slow pace of 161-162%, which is close to the district average of 

161.43% (ICIMOD 1997). By sample VDCs it is higher ill Kerwani 

(164%) and lower in Mainhiya (149.6%). In other VDCs it is almost equal 

(160-161%), 
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3.5.3.4 	 CI'oll Yields: 

The average crop yields in the sample VDCs' are shown in table 

3.16 as under. 

---_.__.. 

V()C Yield in Ton/luI Varieties Used 

Defore Pl'oject Aftel' Project Locnl Improved 
't---"" 

Puddy Wheat Maize Paddy Wheat M~lize 

I. Anandban 1.1 O.S 1 2.0 1.1 1.6 20 SO 

2. Madhwalia 1.4 0.6 1.2 2.6 1.4 2.0 30 70 

3. Dayanagar l.0 1.0 0.86 2.9 1.8 2.0 40 60 
'- ­
4. Khudabagar 0.9 0.8 1.4 2.0 1.8 1.9 40 60 

5. Kerwani 2.1 1.8 1.6 3.02 2.6 2.4 70 30 

6. Mainhiya 0.86 0.8 1.0 1.9 1.8 2.S 50 50 

Source: Field Survey, May 2000 

3.5.3.5 Family Income nnd EXl1enditlire : 

The avei'age farm family income in sample VDCs before the 

ground water project was about Rs. 13000, which incresed to about 19000 
and over in last 8 to 10 years. In other words there is a growth in the per 
capita H.H. income by over 46.0% which is quite significant in over all 

terms. In table 3.14 average family income and expenditure is presented 
here under. 

Table 3.t7 

Avenlge F~llIIily Income and eXI)enditlll'e of the S~lm(1le Households 
(Rs.in 000') 

vue Defore Project After Proj cct . 
---,.. 

On Off Tot:11 Total On Fm'lIl Off Fal'lll Total Totul 

Farm Farm Incomc EXI)Cn Income Incomc Income EX(1en 

Income Incomc (Rs) ditm'e (Ib) (Rs) dihu'c 
(Rs) (Ih) (Rs) 

I. Anandban 14 1I 25 18 21 12 33 21 

2. Madhwalia II 9 20 J3 18 9 27 19 
f--­

3. Dayanagar 15 9 24 13 20 9 29 i 19 

4. Khudabagar 9 5 14 9.5 15 6 21 12 

• 5. Kerwani 23 9 32 19 29 II 40 22 

i 6. Mainhiya 6 3 12 6 10 3 13 9 

Source : Field Survey, May 2000 
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3.6 	 Fin~lI1cial An~lIynsis : 

Fnllllewol'l, : 

In the process of analysis of the Bhairahawa-Lumbini Ground Water Irrigation 
Project (BLGWIP), we collected variolls data and intormation from the sample 

VDCS' on ward and head, middle and tail basis. In order for tinancial and econonic 

analyses, the data sets have been converted into ratios such as the financial ratio, the 

efficiency ratio, the income ratio to denote the return on investment equity, net wOl1h 
and assets. This is summarized as under: 

Financial Perfol'nuUlce 

1. 	 Year 1-5 5-10 
Capital costs 3,68943 3,80979 

2. 	 Movement of 

gross cost factors 

including rate of interest 

at 8% and 0 and M costs 96,774 94,760 

=3.81 =:4.02 

We recall here that between year one to year 5, the installation of machine and 
other capital costs bad rather a slow movement due to stepwise cash out flow made by 

the management fbr system development. Because of this, the project investment 
effectiveness ratio between. year one to year five was in the order of3.81, while,the 
same between year six to year ten in creased at 4.02. The main reason for increase is 
due to a change in externalities which involves prices, transfer payments and imputed 
values. In other words, there seem to have a change in the economy of the sample 
VOCs' on account of irrigation availability but it has priced, change and decision 

making delay effects. Therefore, this has to be corrected. 

Next, we wish to take on income, which denotes u change ill production due to 
water availability. This is done on the basis of cash flow, operation and maintenance 

and other costs and a cost recovery rate per annum is worked out. this is shown as 

under: 
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---------

Before project After project 

Income ratio Income 25,300 47,400 

on Output Valuation ----x 100 ---- xlOO 

Cost 42,250 77,297 
== 59.88% = 61.33% 

Cost Recovery 2.44% after project 

3.6.1 Ecollomic Analysis: 

We have at the out taken the average cash out flow in the sample VDCS', the 
value of production vide field survey and cash inflow that might have been realized. 
Besides, we have taken the operation and maintenance costs and also the production 

cash as incurred in the farming. This follows as under: 

..~ 

Item Investment/Output 

The Cash in flow Rs.47,400A 

i) Rs.47,400Total val ue of crops 

Salvage fo (15 yrs) 0Ii) 
f-..~----. 

Iii) -()ther direct/i ndirect costs 0 
--~.-~--- -~------- .. 

Rs. 35,204Cash Out tlow B. 

0i) Initial investment survey period 

ii) Operation and Maintennace Cost Rs.23,884 

iii) Production Cost Rs. 11,320 
-

Net cash flow Rs. 12.196C. 
'---_.. 

:. The Benetit Cost Ratio (BCR) 

BCR Pv of Cash in flow 
BCR - ------~- 47400 

Initial Cash intlows 
1.346 

35204 

Theoritically and also from application point of view the Benetit cost Ratio of 

or over (1,346) suggests tlrat the project is bankable and feasible. Therefore, the 
effectiveness of investment in DTWS in the sample project area is economically 

cceptable and also socially viable. 
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In the next step we wish to calculate internal rate of return ORR) which is a 
discounting measure to look at the net present value (NPV) of the project's net 
investment costs over time, This is shown as under 

IRR = Cash inflow Discount P,y, 

Factor/OF, 
47,400 at 12% 0,893112% 42328 

Out lay = - 35,204 0,893 35,204 

NPY:;=7,124 

:. HUt 12% +ll24__x 12 


65+7124 11.891 say 12% 


EIRR = 12% + 1 7,124 x 12 


65+7124 = 12.89 say 130/0 


.. Project Worth(=) (0.26+0.17)+ 12.89 13.32% 

Thus (=) the irrigation projects in the sample 

VDCs' are economicaJiy feasible 

Table: 3.18 


Food SuOiciellcy Index of the Samille VOCs' 


--.--.~-

Category Befol'e Project After ProjectVDC 
~---

119Head l33 

Middle 
1, Allandban 

126 141 

Tail 121 137 
--,- ­

1182. Mandhwalia 124 

Middle 
Head 

127 141 
f----- ­

119 139Tail 
126 

Middle 
3, Dayanagar 116Head 

121 139 

Tail 117 139 

I I I4. Khudabagar Head 117 

116 132 

Tail 
Middle 

115 133 
---.----~~ -

123 147Head5. Kerwarni 
125 163 

Tail 
Middle 

139117 
----.-~, 

1266. Mainhiya Head I I I 

129Middle 113 

Tail 114 124i 
Source: Field Survey, May 2000 
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CHAPTEJ{IV 


WATER lJSER ASSOCIATIONS 


4.1 nackground : 

Bhairahawa-Lumbilli Ground Water Irrigation Project (BLGWIP) have had a 

long tradition in forming water lIser groups and its associations. The idea to constitute 

an WLJA and WUG is to strengthen the grass-root unit of the irrigation users to 

facilitate local level and cOlllmunity paliicipation in irrigation management. An WUA 

is a representative of a system and works at 3 levels in the VDC, viz, I) organizes 

villagers in planning the system's operation, 2) performes the duty of a system 

implementor and 3) safeguards the interest of the system through capacity utilization 

measures. 

The decentralization policy of HMG has vide its' by laws provided a special 

scope to grass-root organizations in infrastructure development. In this regard, the 

District Development Committee (~OC) is also empowered. There generally exists a 

close rapP0l1 between the DOC and user association members in the general body 

meeting of the DOC. The DOC however is not a directly responsible party in 

irrigation development and management of the system, but as an appex political body, 

represcnting the people of tile district, it has some in built responsibility to listen to 

the people's grievances and represent those to the DOl, Ministry of Water Resources 

(MOWR) or even tLllther. On the other hand, the WUA in each VOC is the 

stakeholder. The WUA as a unit or organization undcI1akes discllssion on system's 

prospect in 

a) Technical capacity building, 

b) Management arrangement of the system, 

c) Membership fce collection, 

d) Dcposit collection, 

e) Formalion of committee to undertake private channel (sluice) building and 

f) Mailltcllance and management of electrical equipments including transformer 

(minor) maintenance, maintenance of the panel Loard, water delivery junctions 

and loops and other minor repairs around the systt;!111 complex. Ch"nnel 

maintenance outside the purview of the system complex is the responsibility 

of the beneficiaries. The head, middle and tail reaches (nodal point) are 
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maintained by beneficiary farmers. The channel maintenance is a mandatory 

activity of the land owners. The WUA only supervises the channel 

maintainence. 

4.1. J . Tcchnical Cal1~.dty Building: 

The WUA in consultation with it's members decide to undertake the technical 

maintenance of the system. This includes electrical maintenance, the 

maintenance of the minor mechanical parts, supervision of the aLIter design 

structure and operational data collection and information sharing on system's 

performance. Discllssion during field survey at Kerwani, Khudabazar and 

Mainhiya VDCs' reflected that the WUAs' which are not very old, have 

provided emphasis to the capacity building training. 

4.1.2 M auagclllent Al'lonngement : 

This includes overall management of the system of a concerned VDC. The 

WUA by virtue of it's own authority, can assign specific management related 

work to anyone or all members at a point of time. 

4.1.3 Membership Fec Collection: 

Membership fee per member is Its. 10 per months. This is not rellllldable. 

Membership holders are Hlcilitated by WUA ill electricity tariff. For instance, 

a IlOll member is required to pay power tariff at Rs. 10 per unit while a 

member would pay Rs. 3.25 for Llsing a unit of electrict power. The tarin' rate 

state above is in relation to system's lise. This is separate fi'om the household­

electric usc. 

4.1.4 Dcposit Collection: 

The WUA collects ~ sum of Rs. 1040 (ill other VDCs' it is found at Rs. 1078 

and Its. 1086) as a deposit money. The objective of this deposit timd is to raise 

the local resource fbI' any emergency related to the system. The WUA, 

however do not pay any interest on this deposit. 
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4.1.5 Bllilding IJriv~'te Channels: 

This is also known as farm bed channel. The responsibility for constl11cting 

the i1lnll bed channcls lies in owner operator. The WlJA supervises the 

modality fbllowed by the owner operator in constructing such channels. 

4.1.6 Maintenance and Management: 

This includes all kind of minor repairs and management works related to the 

system. Panel board repair, loop rcpair, decongestation of tine channel, minor 

electricity repair and other similar works are provisioned to be undertaken by 

the WUA by manag.ing appropriate labour force. 

Table 4.1 

Problems Identified in Irl'igatiou By Sumple VDC 

Vf)C 1).·ohlel1l Suggested Me~lSllre 

I. I Power supply is irregularI. Analldban 

1.2 Power tarilf of Rs. 3.25 

per unit is very high. 

1.3 Loop no. 4 does not work. 

It has leakage of late. 

1.4 The water operator needs 

training. 

. I Needs immediate attention 

1.2 Needs government 

1.3 Needs immediate 

replacement. 

1.4 This has to be organized by 

WUA as early as possible 

with the suppol1 of 001. 

-------~.~----.-------~--------' 

Contd ... 
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I 

! 
i 
l 

-------------------------------~-----
1.5 Usually, the tail end of the I 1.5 Both the problems need 

f~ll'ln does not receive water urgcnt attention fl'OIll the 

either duc to power Hli lure BLGWIP and 001. 

or due to defect in the 

system structurc. 

2_ Madhwalia 2. I Pump station no. W.28 2. I BLGWIP and 001 needs 

docs not work propcrly. [t urgent attention 

is greatly disturbed by 

power Hlilure, which is 

quite t1'cquent in sumlller. 

2.2 The input price is high 12.2 Line agency (ike AIC and 

and it is not available on AD BIN necd to j ntervene to 

dellland. There is about solve this problem. F1II1her, 

J 5% upward change in the thc ADO and service centre 

prices offertilizers between should also come in the fore 

1998-2000. to help Madhwalia farmers. 

-------.--~---,---,------+--,--------:-------:------I 

2.3 The line canal which is I 2.3 The WUA along with 

relatively new has defect in I BLGWIP and DOl should 

the noor. Due to which trashout the problem by 

watcr delivery betwecn inviting responsiblc 

middle to tail is contractor. Therc necd to 

problemctic. havc a rcnovatil)n in the 

canal imlllediately 

L- '.__ ~ 

Contd ... 
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3,IPower shortage in the 13.1 BLOWIP and DOl need to 

Ramgunj locality is acute, take needtlll action. 

The system WAS works 

fbr only about 30 hours in 

a month, 

3,2 In pump station 	no, W,5 I 

3, Dayanagar 

3,2 Since, this cannot be repaired i 

the second and third loop I by local. nlrmers< the DOl 

do not work and there I should Lind out the way to 

occurs a leak in the pipe, replace or repair the loop, 
I 

The leak in the water pipe I 

be repaired as well, I 
3.3~T1~e servi~(;'t-3-.3-1-'he ADO tak~ note o~extension to 

under agriculture is weak, this. Even the agriculture 

New programs have been section of the project needs 

recommended but not it's special attention to this end, 

know-how, 

"--'-~" 1....
4. 	Khudabagar I 4, I Power tariff needs a down I 4,1 OLOWIP to take note of this, 

ward reVISion, In India, in 

the Eastern UP, the 

irrigation power cost per 

unit is only 0,55 paisa, In 

our case, we pay Rs> 4 

per unit which is too 

much, 

---.------~-----~---... 

Contd, .. 
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4.2 Cost subsidy 	 The ADO, Ale and ADU/N 

n~qllired to make the need to take lip this matter 

thrming attractive to some to DOl and BLGWIP to tind 

degree. 	 out certain ways. 
_.--_.. _____~-------'~·~-----I,·--·---~-~---~.. .-.---~~--+__~_____"___. 

5 I There is a problem in the I 5.1 BLOWI P to take note. 

out let. It is greatly 

atJecled by the 

construction technique. 

The distance between the 

oUllet is unequal. At least, 

4 more outlets are 

required. 

5. 	Kcrwalll 

5.2 	Power tariff of Rs. 4 per I 5.2 BLGWIP to take note. 

unit is very high. 
----~-I----~-- ­

5.3 	 Those who are not I 5.3 BLGWIP to take 

member of the lIsers 

committee, they pay Rs. 

to per unit ,\S taritT which 

is sheerly very high charge 

by any standard. 
_ ....-_... - ----------- ­ ~--------
5.4 	 At present, a person is I 5.4 WUA to take this matter to 

allowed to consume to BLOWIP and DOC 

units of power at a time. 

This has affected small 

farmers very much. 
l .. ~ .. ___....._~ ......... _..___._.L___.____~___ 	 Con td .. . 
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____ ~'"_, .~~_m____< ____••,_,,,_ ,~.~_~~_._"____'~______• __._".~___-,--______' _________~_",,,",-___.~-, 

5.5 The callal 	is old and the 15.5 001 to take note. 


rep(lir would be costly 


hence, the DOl should 


finance the repair work. 


At present there IS a 


leakage ill the canal. 

f 

5() Due to canal problem the 5.6 DOl to take note 


waler delivery at the tail 


end is about 50% only 


5.7 	 Power illilure is a I 5.7 BLGWIP 10 lake note. 


continued problem 111 


KCI;wtlni VDC 

. "".-."_.,, ...... _...... ----- ...--~..-.-----..-~..---.. -"..- ......-".-------------....- ..--I 

5.8 The side tillillg arollnd I 5.8 DOl to take note 

the canal is weak . 
..._........__...._ ......._-_....... 
 -------~--~ 

5.9 Due to high cost and low I 5.9 ADO to take note. 

profit many t~tnners have 

abandoned the vegetable 


nlrming as a result there is 


a decline in the cOlllmand 


area. 


Contd ... 
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------() ..Maj--.-------..nhiya ---c-tf\lJ; Gadsari-pump station I 6.1 Since, WUA is not lllily 

no, CWW 15, the nHlin IllllL'.liullilig in the V[)C, the t 

water discharge sluice is flLGWIP and DOl are 

not evenly laid. This has needed to intervene and set 
i 

caused prohlem to middle right the l. problem I 
and tail end tltrlllers in encollntered by the fanners. I 

!obtaining water for ! 

irrigation. 
.,-~- -~--..~-------~- .. --~--,-,-.--.- ..--------.-----...~-----. 

()2 The electricity charge of I (),2 The BLGWIP to take note. 

Rs, 4 per unit as levid is too 

much, This should be around 

Rs. Il)r the irrigation 

purpose. 

----------_._+---_.._-------_.._-- ­
6.3 III pump station no. I 6,J The BLGWIP .to act along 

CWW. 22 ill Suhhsemra, I with DOL 

[here is a stlllcllllal derect ill 

setting the pUIllP station. 

Water supply ill SlIlIIlIler and 

willter is problemetic. 

-'-'-~'------'- "~,--~--,.--.... ---. 
Source: Field Survey, May 2000. 

4.2 \V~lter USCI' Associatiuns iu the Sample VUCs: 

Water LiseI' associations ill the sample VDCs are still very young and they lack in 

capacity to address technical, behavioural and managerial problem solving; which is 

all cssl!lItial requiremcnt to deal with the ground watcr systems and people in the 

Rupalldehi district. The inhcrent character of a water delivery systelll is to Hlcilitate 

land wit h waleI' whenever it is required. This is gencric to production and tlte 

production encompasses the circular How of the social and economic activity. lIenee, 
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there exists a direct rclallul\ between technology and activity. From the system's point 
or view, it entails II technical relation between the mall and the machine. 

In this context, the role of the user associations is two ibid: viz, 

(I) 	 10 make people accountable to irrigation water and 

(2) 	 to supervise tile productive lise of water. S~dd differently, the tirst case is to 

iJring people to all m:tivily, viz, agriculture by making available the gmund 

water on demand and ill the second case, supervise people, whether or Ilot the 

wuter is adequately and productively lIsed to which it is made available Ilk 

By above explanatioll the role of an user associ,,1 ion is quite vast ami perpetuating. 

For illslallce, under the ah(}vc statemcnt the role of the lIser association is lIot only to 

deal as till institution but it is also tile duty of WUA to bring closer the tlmner 

(bcneficiary) tile land and water for complementary development ill the production 

systelll. Till:; clltails tile behavilllllul aspect of crop and water relationship. The 

research tcalll perceived the above il'tlmework to make inquries abollt the condition, 

fUllction and IItility ofWLJAs in the sample VDCs', The observation follows as under. 

....2.1 	 Conditiun of the \VlJA 's ~ 

As said earlier, the WlJA's in the six VDC's are young ami that they have not 

developed as all institution. Their relation with beneliciary llllJ1lcrs and line 

agencies (AIC, AIJBlN, BLGWIP, ADO and others) arc only polemic. There 

docs not exist all inihrlllatioll sharing between HlI'Il1crs and WlJA's. 

4.2.2 	 Function of the \VIlA's: 

On inquire we fOlllld that the Illnctioll of the WUA's was 10 collect 

IIIclllhelshi p fee (Rs. 10 per member), Collect electricity tari ff (Rs. 4 per unit 

l{)f' Illember and Its: I() tiJ(" nOll per month member), supervise the system ill 

must subjectivc lllalliler lind conduct meeting twice or thrice in a year. The 

WLJA's were lIot concerned to cost recovery of the system by taking into 

cllllSideration: 

(a) 	 Accountability/ownership 

(b) 	 Twnsparcm:y /fullctiollul clarity 

(c) 	 ConslImptive of water, alld 

(d) 	 COllllllcrcial izat ion ill product iOIl 
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4.2.2.1 


4.2.2.2 

4.2.2.3 

Al'ct)llutahHlity/()wllcrship : 

By accoulltability, we mean ownership of the system, We did nol find a 

cullcclive olvlH.:rship It.:eling ill the WlJA members during uur discllssion. 

They had a growing COllcefll abolll waleI' delivery alld water availability 

but they could 1I0t discuss any "objectiv(~ action plall" regarding waleI' 

mallagcment and \vater distribut ion systclII by head, midd I c ami ta iI. 

If \VC arc allowed, we may add here to say lhal the WUAs' to wholll wc 

callie across had v<:ry lillie devotion toward the systelll To this we llIay as 

well reason out that the large land holders of the salllple VDCs'wcrc 

Jtlllild to be indi,lTerem about the system and it's perHmllallce. They were 

nol bothered 10 agricullure production in their lallci. Most or thelll\VCre 

either livillg else where III Nepal or in india and agricuiture was not their 

lIIaill business. III otlier words, the strength of WUAs' as a grass··ronl 

pressure groups was fOUlld to be weak ill the absence or all inf1uencillg 

suppurt to thelll rrolll within the VDCs'. 

'I 'r;lllsIHlrency/Fulictional CI~nity 

TlHlIsparency does not mean olJly linaneial transparellcy, public audit or 

acclHlIlting: it does also mean a transparency in role that is detined alld 

clarity ill disciJarging the role. We did not witness a similar role ofWUAs' 
1 

durillg uur visit to the salllple VDCs'. Many WUAs, complained about the 
• ' .t 

delay in registration at the CDO ortice. Similarly, the role or DOl was said 

to be IIwdiocr<: ill the transfer or the system, Few melllbers opined that the 

U LG W I P IJI<llIagelllenl was ind ifrerellt i 11 the system's turni ng over 

process. 

COllsumptive l!St of Water: 

('onSlIlllplivl! Wie of water repn ..:scll1s tile lIet clfcctivc dellland principle, 

willch is the orr shuot ur the marginal pruduclivily thesis. The net c1Tective 

dCIlHllld Cur WaleI' is posilively correhtll!d with the lIel cropped area 

irrigated. There exi ...,ts it dilTerellcc betwcen total lalld irrigated aIIII net 

ilTigated cr()ppc~1 lalld 011 this basis, the cOilsullIptive lise llr water is {lie 

lilllctiull U[' lid cropped land ami actual <lIJlOlillt or \valer lIeeded to irrigate 

the crop (s). Any extra dose of water provided to crop otlier titall {lie 

requiled dose, would result into a diminishillg margilJal productivity (E.O, 
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Ilcmly 19()l)) That is wilh the 'succeeding. increase in the water qualltity 

applied by the farmer, there is every likelihood that the productioll 01' crop 

would declinillg '; 

'I he ()hjeclive 01 slating lhis thesis here is to stress 011 the Illlpnrlancc or 
waLer mUllagcllH.:1ll ill the 13LGWIP irrigated area ill gelleral alld ill saillple 

"UCs' in particular. Thc \VUAS' need to take into accollllt this thesis to 

optimize tlte water lItility By Ii.)llowillg the thesis, the VDCs' IlHly be able 

to elll down tilL! power tarirf ill the short nll1. Similarly, the Illislise or the 

sy~acJII lIlay also be curtailed. lienee the WLJAs' should treat the entire 

discllssioll in tellllS or a pm.sibility t()r the rational usc or water The 

agriculture extension and package program ami the BLGWIP agriculture 

secliun arc needed tll playa greater role (in cooperation or '\tVLJAs') III 

est<lillishing till: consulIllHive \vatcr usc as a ddilled progralll ill the VDes' 

in the lip cOlllillg years. 

4.2.2..1 COIlHIICI'Ciilliziltiuli ill Production: 

Olle of the critical aspecls of cost recovery and income redistribution in the 

W,;WIP IS CUlIlIlwrcial production development in agriculture. This has a 

:-,tlullg possibilil y provided a comprehensive hOl1lc\vnrk is dune in 

advallce. The following aspect::> need a priori collsideratioll stilted as ullder. 

(I) study orvarinlls crops possibilities 

(2) study or the road net-work linkage 

(l) study or the markets 


H) study oCthe gl!ophysical situatioll of tile district 


(5) study oj' cOlllpicmelltmity within the sectoreIi deyelnpment pmgnllllS 

«J) 	asseSSlllellt or tile VD('s contribution in crops COIllJllel'Ciulizalioll 

process 

(7) asscssment or I he slippotl prograll1s 

Thc:)\.~ have becll ciucidated withilllhc back-dl'llp of WlJAS' expected role, 

It is His., eXjh;dnl that if the WLJAs' could elllulate ahuve activities their 

slrength and pupularil)' ill the YDCs \Yuuld illcrease vis a vis the 

:-'(H:iocCllllUIIlY ur Ihe distlil:1 

Sl) 



... 2.2 .... 1 Study of Variolls C.·ops Possibiliti('s : 

The WUAs' are 1101 only the system's protector and watcr facilitator, but 

they are also the motivators at thc VDe Icvel. Although, this role of their 

is l\ot sJlccilled ill thcir charter, it nceds to be illcluded n·olll the IOllg ····term 

(system's dcveloplIlCnt) integlatioll objective. The WUAs' in coopcration 

ur ADO and B L(iWP" agril"tilture section, can undertake a crop possibil ity 

study lIeed 10 be eategorizeci by cercal alld cash crops which includes 

vegetables, sug,~rcalle, maZllla alld sUlIllmvcr productioll Vegetables <llld 

slllltlm'v'l:r have tremcndOlIS market possibility in reccllt years. Similarly. 

thc raaZllW has a great pruspect ill imillediate future. Tllis m~ed to be 

tapped by the growers to which the cooperatioll between WtJAs' alld 

dgl iculture ex1l:lIsiulI call playa lead role. This stlldy must he completed 

hy the year 2()()O ami prugrallls be developed lll(" 200 I and later ycars . 

.... 2.2.4.2 Study of the Road Nct.. Worl{ Lilll\age : 

Road net-work study at the district level is suggested ill the Agricu\lure 

Perspective Plan (AI'PlltNS) Between 1()92-ll)ln (011; plall pcriod) the 

I'I()t-Lubuur-based District Road has District Road Rehabilitation <lnd 

(0 111f\laintcnallce Pr.uject (I'LRP) has betweell 1992-1997 plan period) 

eXlensively studied ·:l districts rural roads undcr thc lillallcial support or the 

UNDP, f1c1vetas and the World Bank. In Deccmber 1997, thc PLRP { has 

brought out a District Transport Master Plan (DIt...-/P) or 4 districts, 

including I~upandehi district. III this study however, the PLRP ha~ not 

cUllsidered tltuse roads (272klll) cOllstructed by ULGWII' in the last 10 

years. At prcsent, the Rural Inll·astructure pmject (RIP) is started in 7 

districts uf tile western rcgion which includes the Rupandehi district. 

Thc WlJAs' are nceded tu coillact the DDC-Rupandehi to ubtain a madllet 

\V()I k Illap along with extcllsive plan prepared. This would give thelll all 

U\"elvicw on the prospect ur their VDCs. Uased 011 the Illad lillkage the 

i"lIture progranls .uf the VD( 's lIIay be decided. 

4.2.2.... 3 Study of Ihc I\larli.cts : 

oSludy urthe markets is illlportallt tlll two reasuns : lIumber one, 

il pruvides all idea aboul the type or COllllllodities bt!illg sold Hnd purchase; 
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number two, it provides a benchmark to the growers for the HIlmer 

development prospect. TheWUAs' should have a lirst hewd knowledge 

about it Cor the, benelit of the I1mners, We have during OUI tield survey 

collected it)llowillg inttlnnation which may be expanded and updated by 

the WUAs' alld otller com.:crllcd f()r fllture use, Such illfi)J"Jllatillll always 

require an updating {i'om time to time. We summarize our information as 

IlJllows: 

Table 4.2 

Tbn'shold 1\1 ..... (cts of thc Samplc "nes' 

._-_.._-_.. _-_.­... " .-----..-.~-. 

I. AI 

2. M 

3.11< 

4.1<1 

5. Ke 

~,.~.~~.' 

vue 

'¥"->-'-~----~-

amlban 

~~-.-.~.......--. 
ldhwalia 

yallagar 

.". ,-.--.--~ 

udabagar 
---.--~,.-

rwal'! 

.... ', - '-"'---~~ 

."~---~, ...~-.~". 

----~ 

Ward 

Nu. 

3 
--~--~ ... ~>,~.--.-~.--

8 
-.-----------~-- "- '" 

7 

8 

6 

8 
(~.-' ... 

2 
,-_..._-_..._., 

5 

J 
,_,_~w. 

4 

1 
.,_._~_,,_~._w .. 

4 

1)la((~ 

, 

Bihantl 
"--~""""""--"-'"----' 

Pahuni 
~. 

Behuli 
,,-~-<-. _._----..._-

Chamkipur 
----~- ..... ,.. ~~~ 

Raillgunj 

..-....--------
DaYHIlUgar 

Ahirauli 

Bhagatpur 
.-,~-..,.-.-~-

Dhekawar 

Petbaniya 
~~~'--"'- -~- -

Gadsari 
"'~''''-'-'----'~'' 

Subhsemra 
.", ..,, 

-~. 

Tube Well 

No. 

W.4.E 
--.--",".~,~.,.-~~,-----..­

W.IS.E 

W.28 

W.65 
--~....... 

W.48 

------~-~, 

W.51 
-,----­

J,W.IO N 
---.~-~-~. 

JW.ION 
---,--­

E.W,OI 
..-~ 

E.W.02 

CWW.15 

CWW.22 
--

Nmllc of Ilisbmcc iu 

the Marla" lUll. 

~----- .. 
Suryapura 2 

.-~---~-----. ~"'~------'-

Kathuwa 1 
..­ ... _._­ "---

KUSlIlll 1.5 

Chamkipur 1;2 
.-..~-~~~"'~ ~--

Ramgllllj 1 

Bazar 
--""'-~---.-~- -'-' 

Devisthan 1.5 

Paroha 2 
--~-.------- . .~. 

GUlliya 2 
-----~.--- ._,,--'--

Birtabazar 1;2 

Manigralll Yz 

Mainhiya 1 

Khudipul' 2 
-'---'--,--. .._--_.. 

6, Maillhiya 

_ 
SOll1'CU: Field Survt1Y, May 2000, 

4.2.2.4.4 Study of thc Gco~l)hysiclll SituHtion of lhe Distdct : 

The WUAs' need tl) have a complete infol'llwtion about the opcllnes of the 

southern bordcr and the competitiveness or the icienticalproducts (prices) 

which might havt: distorted the district market jn last lI.!w years. Actually, 

Ihis study is Ilcl:ticd to be tied with the market study. To understand the 

situation the WlJAs' require a grater SliPPOl1 from ODe, ADO and 

Uhairlmwa ClistOIll olliee located in SUllauli. 
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Silllilarly, support service on situatioll analysis may be obtained tj'OIll 

Nepal Rastra Balik (NRB), Bhairahawa. 'rheir role would be supply whole 

sale Hnd retail prices of variolls agricultural commodities on monthly basis 

<llld a simple forecast 011 commodity demand and likely change ill prices 

overtime. These inJorlllatioll would grally help the BLGWI P tllrmcrs and 

also sample vues'. The WlJAs' arc needed to maintain a record to brier 

(';<lch ami every VDe Oil dCllI<lml. 

Since, geophysical conditioll and the openness of the border call1lot be 

altered, tile sample VDCs' wmtld require a <,:;ol1sistenl guidelines to 

Illaintaill l~lf'In III market supply fi·alliewolk. At this point lhe service centre 

is needed to play ils role by holding inputs prices as stable as possible. For 

tllis, the illtcrsectoral SLlPPOIt of all concerned line agellcies arc importanl. 

Tlte BLGWP and DDC should have an extensive homework to implement 

this progralll alld the WLlAs' Ilced to be made an important party in this. 

4.2.3.':15 Study ofComplcmcntarity Within the Set.:toral Development Programs: 

The major llbjedive or complementarity under the irrigation program is 

producer's smplus. This is integral to the margin of prolit per household 

alld sodal wellill'e. There are other aspects as well, which are outside the 

purview of the present study. 

The WUAs however cannot make a broad survey to study 

complementarity but they can atkast visualize as to how 1111' has the timely 

availability of irrigation water could change the household status in a 

givcn lillle. On lhe other hand, they call as well underscore the bencfits due 

to uther prognllHs financed by dilTercnt government ministries, 

tkpallmellls ami projects in the Rupandehi district and Illorc speciiicnlly, 

ill the projcct (BLUWIP) influence area.) 

This collection II r infilJlHa tiOIl is important tor the sample VDCs. 

/\dditillllaJJy, tlte!>~ information would lead the WUAs rur the systematic 

pulicy developmcnt in future. Aside the role of the WUAs, there exists a 

greater role or the DDC ami also Nepal Rastra Bank, who generally 

prepares the developmcnt illdicators and provides explanation il.'H' the 

policy guidelines. 
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4.2.:,4. (). 	 Assessmellt of the V DCs' Contribut iOIl in Crop COlllllWl'cialil.atioll 

Process: 

This cah be executed by the WUAs' by comparing past and current 

illilJflllation. This is a kind of pcrtlmllance evaluation which will benefit 

lhe ~;alllple vue::; hlr the future developmellt. For this, assistance Illay be 

drawn /10m BLGWIP, ADB/N and Nepal Rastra Balik ofl1ce. The 

Af)O/umce is needed 10 be involved as well. 

-423.'.J.7 	 Assessment of the Support Programs: 

Under the above, the WUAs'. arc required to assess their own perfl)('Jllance 

and those of otliers in the wake of irrigation development, are coverage 

under irrigat(;d crups, produclinn difference and inputs lise pattern. ADOs' 

suppoll and that uf ADB/N is greatly required 10 assess the agricultural 

devdopllwllt programs. 

Oil tile road Ilel\vork side, assesslllent is needed to bc made on average 

tndlicby tile ruads conllected to the sample VDCs'. Silllilarly, an 

asseSSlllcnt ul' lh~ uther sectoral prognllHs need to be IHade 10 sec their 

illlpact 011 the vues' and vi~e versa, The support or DDe in this respect 

is grcatly required. 

4.3 Current Status of \VlIAs' in the Sample VDCs' : 

In tllc pnl~eedillg sectiun under variolls subheails, we ilisclIsscd a detailed lhuucwork 

whi~h may be'replicated by WUAs' ill association of the line agencies to address 

systems and water delivcry vis a vis the agricultural developmcllt ill sample VDCs' ill 

imlllt.:diate lillurc. In what Illilows her~ 1Illder,wc wish to present the cUITcnt scenario 

as wllm.:sscd durillg the lIt.:ld visit. 

4.3.1 USt'lS Cummittees <lud Organi:laiicHls : 

WI.; had during tht.: li~ld visit IlIcl ') lIs~rs colllmittec members <llld lIlany local 

villdgers. Durillg detailed disclissioll with lIscr cOlllmittee Illclllbers and the 

v""lgers fo!lo'vvillg limlillg::> I.;llIclg~d : 
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4.3.1.1 L(~gal Status: 

The lIsers committees have problem III exerclslIlg their power on water 

delivery and maintenance of the system. This is because they do not have 

legal status and necessary empowerment. While according to the 

decentralization policy (1992), thcy are the legal body at the village level 

but they do not own lip any Jegal- power. This has curtailed their activities. 

Many irrigation related works are being executed 011 the basis of mutual 

understanding. 

Next, their domain of work is not clear At times they are as Illllch 

responsible ten 001 as they would be te)r BLGWIP. Blit they are not in a 

position to thrust on them any genuine demand on behalf of the VDCs'. 

F!"OIll this point ofvicw they are only liaison without any real authority. 

4.3.1.2 Charter' : 

The charter of the lIsers committee is open in character and it does not 

specify duties and modalities specifically. The major duties involve are 

member lees, power tariff and advance collection n'ol11 beneticiary 

fanners. 

4.3.1.3 Sl '"l'llgth : 

The users committee is an elected body. This is their greatest strength. 

Being popularly elected by the VDCs, the members of the users committee 

maintain a very rapport with different polities at the lo~al level and they 

usually have access to tinancial, accounting and audit related decisions. 

4.3.1.4 \\'t.~.lImess : 

Despite an elected body, the lIsers committee is not empowered by the 

decentralization act in local level decision making. The committee cannot 

thrust upon local level institutions sllch as 001, BLGWI P, ADB/N, Ale, 

NRB etc, to mandatory help in irrigation management and development. 

flowever, they may obtain a moral support on few occasions only; but this 

is not guranteed. 
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I 
1. 

4.3.1.::; Composition: 

The composition of the users cOl11ll1itees in six sample VDCs is presented 

below in table number. 

Table 4.3 

Composition of th(~ Users CommiUe(\ss 

vue 

I Anandban 

2. Madhwalia 

:1. Dayana!.!ar 

Kcrwani 

No. 

WAJl 

W.15 E. 

W.28 

W.65 

WAS 

W.51 6 

the Beneficiaries 

12 

<) 

24 

17 

19 

8 

T.W.7.N. 7 <) 

T.W.IO.N. 7 II 

E.WOI II 46 

Registration 

In process 

Registration 

In process 

In nrocess 

Registered 
.---.--.----- ..+­ --f----------------! 

E.W.02 11 

() Mainhiya 5 4 

:1 7 

Source: Ficld Survey, May, 2000 
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CHAPTER V 


ISS111~S, STRENGTI IS ANn \VEAKNESSES 


5. J Issues: 

On the basis of field discussion, household survey, RRA ami key in formats outlook, 

we have broadly classit1ed issues identilied at the sample VDCs in relation to 

BLGWIP-irrigalion development. These are sUlllmarized as follows. 

I. Technical 

2. Managerial 

J. Behavioral 


4 Institutional, and 


4.1.1 Tcdmical Issues: 

The technical isslies in the BLGWIP Comprise: 

I) Installation and lay-ollt defects in the systems 

2) Lack oftcchnical (system's operation) t()llow up 

3) Lack of training and transfer of knowledge 

4) Lack or major maintenance provisions 

5) Lack of availability of the spare parts 

6) Lack of equipment support 

7) Lack ofinlL)J"Jnalion sharing between VDCs and BLGWIP, and 

8) Lack of collective responsibility. 

The issucs are elucidated as under: 

I) lusl;lllatioll ;uul Layout nl'feces in the Systems: 

Therc was an absorbing discllssion at the sample VDCs with 

households, and key inl()fIl1ants In addition, there w,is a rapid rural 

appraisal survey conducted in J of the six VDCs to finding out t he key 

Issues. 
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It has been unanimously said by the farmers (sample lLI-t). key 

int()fJllants and those covered under the Rapid Rural Appraisal (RRA) 

that installation of irrigation systems have been problematic in 4 of the 

12 systems visited by the research team. The problematic systems are: 

I) Dayanagar, System, No. W. 5 I 

2) Khudabagar, System, No. T.W. 10. N 

3) Khudabagar, System, No. T.W. 7.N., [lml, 

4) 1\1ailliJiya. System. No. CWW22 

In system no W.S I in Dayanagar VDC the machine platl!xl11 is oval 

rather than Ilat. Additionally, it is being placed on height has unduly 

a~fectcd loop no. 3 and 4. The water discharge in loop no. 3 is very low 

while ill loop 110. 4, the leakage ofwHter is observable. 

In Khudabagar VDC, both systems, Viz, T.W.I 0. Nand T.W. 7. N., the 

rig has leakage during pump operation. Due to this the water discharge 

per second is low around 20/% per operation. The low discharge has 

affected mostly the tail nmners during slimmer. 

In Mainhiya VDC, the system no. CWW.22 is placed on height and 

that the loop no. 4 is defective. Water discharge thml loop no. 4 is low 

due to unevenness of the pipe attached to the system and the loop 4 

selC which is very low at the end surHlce. This actually needs 

animmediate repair along with other systems to which is mentioned is 

above. 

2) Lncl{ of Technical Follow up of the Systems: 

In almost all sample VDCs', there is a COlHlllon complaint that the 

responsible party (UGWIP) did not contact the WUAs as part of a· 

IiJllow up; which is their implicit duty. After the system's installation. 

the ULGWIP experts as well as the contractors hardly had visits to the 

VDCS' and the complaints made by the lIsers wcre ovcrlooked. 
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3) Lncl{ of Tnlining and TI'llUSfl'l' of Knowledge: 

Apart n'om one training (or 6 days) during the 

Kerwani VDC (Manigram); training in other 

conducted. In Kerwani VDC, the pump operator 

which was sait/to be insufticicnt. 

4) L~lcI{ of Mnj(u' Maintenullce 1)l"Ovisiolis 

middle of 1998 in 

VDCs was never 

was overly traincd 

Defect in transformer, grid cOllnection, panel board, switch gear, input 

alld output valbs, loops and rig joints arc generally considered as major 

maintenance problems in power driven irrigation system. To set right 

slich defects: the trained mechanics in Rupandehi district is not easily 

available. Even the replacement parts are not available. The t1mncrs of 

the sample VDCs feel that the DOl and BLGWIP should provide these 

services to the sample VDCs and also to the project area on demand. 

5) Lllcl{ of Avnilnbility of the Spllre Pnrts : 

Many important spare parts of the motor and pump of irrigation system 

are not locally available. Some time one has to go to Calcutta in India 

to purchase the replaceable part, which is a costly affair for the VDCs.· 

6) Lack of ECluiplIlcnt Support: 

The sample VDCs have not received any equipment support Ii'olll the 

BLGWIP during turning over of the system. 

7) Lacl\. of Illfonuntioll Shuring Iletween VDCs nncl BLGWf(): 

The sample Hlrmers and those covered under the RRA said that there 

had been a Jack in infbrmation sharing between the sample VDCs and 

the BLGWIP. 
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8) Lack or Collective I"{espollsibility : 

The sample Hlrmers and RRA respondents were of the OPll1101l that 

BLGWlP did not feel, it obligatory to help farmers by bringing thcm 

doser to a joint venture in operation and maintenance, in providing 

exposure through traimng or by any other appropriate means. 

5.1.2 Manag('."ial ISSIWS : 

Managerial isslIc entails cost effective opcration of the system which is 

greatly affected by the high cost per unit or power (Rs. 4), nOll availability of" 

support services and disintegration oCthe institutional program. 

5.1.3 Bdwvioural Issues: 

It is recogllized during the social investigation that Illany farmers have been 

modest due to their nature and they generally do not feel important to place 

their dcmand or interact with others to securc their legitimate right. Their 

cOIl1idence level is low. Womcn do 110t generally participate III the vi-II age 

level lIIeetillgs. 

5.1.4 Inslitlltionallssllcs: 

We have in this study talked at length about the institutional problems 

elsewhere. We have also touched upon this issue while taking about the 

development complementaritics. Actually, this issue is not as easy as it 

appears to be. To solve the institutional problems related to deep tube well 

irrigation in the sample VDCs, all related lille agencies, NGOs' and others 

have to widely disclIss on the sustainability of the irrigation system as a whole. 

The I [MG necds to evolve a 1>olicy-n'amework to subsist with agricultural 

developmellt program ill a wider perspective. 

5.2 Sh"cnthcs : 

Irrigation sector of Nepal is highly equipped with technically qualined manpower, 

requisite equipll1ents and adequate logistic support. The shallow tube wells have also 

provided ellough expericnce ill the ground wutcr devclopment. 
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5.3 Wcnlmcssl~s : 

Weakncss in the irrigation development involves a) lack of inter sectoral 

complcmntarily, b) Lack of improved market arrangcments c) inadequate support 

programs and d) lack of rcinvestihle capacity, 

To overcome the abovc shortcomings, the irrigation sector in general and ground 

walcr scctor in particular shall have to be properly addressed by the government 

through workable/complementary plans and programs in immediate illture. 

5.4 What Need to Be Done: 

The most important in this cOllnection is to develop an irrigation culture in the sample 

VDCs. This can not be promoted independently by the VDCs' alone. The responsible 

illstitutions and local NGOs' working at the district level mList cooperate as an inter 

disciplinary team to work together with local timners and WUAs'. 

Secondly, we Illust also understand that an irrigation system (DTW) is a dynamic 

ubjcct located ill an urCH (Jlld iu/ dcveloplllentand slIstainubility (1m cln::;ely linked 

with only productive activitics. This immediately calls for to develop both short and 

long term operational (implementable) programs with the conformity of the system. 

At this point, the concerned parly (BLGWIP/WlJAs' and other institutions) is needed 

to bring Ollt a phase wise agricultural plan to subsist with district and regional 

cOlllplcll1entaritics. We mu~t remind ollrselves that unless the commplcmcntnrities are 

interlinked and sustained within a group eniJrt (of the responsible parties), the true 

benefit of the system cannot be obtained, no mailer what level of investment is 

plughed in to the system. 

CHAPTER VI 

CONCLUSIONS AND RECOlVIMENDATIONS 

5.2 Conclusions: 

Bhairahawa-Lull1bini Ground Water Irrigation Project (BLGWIP), located in 

the Rupandehi district or westelll Terai, Nepal is a largest irrigation project of it's 

kind in Nepal. In its J stages of development and implementatioll, spanning a time 

n-ame oralmost 20 years, the BLGWIP has covered 36 VDCs' out 01'69 VDCs' of the 
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Rupallclelti district. During the process it has covered command area of 20,309 

he(',tan~s The Ilaille of the bcnelited VDCs' is summarized ill table 6.1 below 

Tablc 6.1 


vnes B(~ncntcd hy Bhail'alu,wa-Lumhiui G"OIIl1<1 \Vntcl' I....igation Proj{~ct : 


f',-~-----.----.--

Stage 
--~--..~-.-.-. 

--,------_... 
II 

Bargadwa. Sauraha, Pharsatikar, 

Name or the vue Total 
-.-----...~----" 

Makrahar, Karahiya, Gangulia, Anand Ban, Motipur, 12 

Pharsatikar, Madwaliya, Alllllwa, Tikuligarh, Man 

Pokadi, Manmateria, Dayanagar 
.--------~.----..-.~--
Sakron Pakadi, Khudabagar, Kamahriya, BishnuplIn.l. 12 

IAkala, Madhllbani, I 
.Iogada. Samcri Gilonha, Sipwa 

: 

••_ •• _ ••___._~__.~__~ •• __~_••• ____4 _____~~_·_._·~_·__• 

~-------'----

Sadi, Jogda, Mainhiya, Harniya, Haatibangai,III 12 

Pharsatikar, Dhakdhai, Patkhauli, Sikthnn, Chipagarh, 

Chotki Ramnagar, Kerwani. 

Total 36 

Sourcc: Bhairahawa-Lulllbini Grollnd Water Irrigation Project, 1999. 
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6.1.1 Low C;'Pllcity lltilizatioll : 

In sample VDCs' some problems related to low capacity utilization is also 

wilflessed, This is summarized as under ill whle (Ll, 

Table 6.2 


Low Cap:,diy lItilization Id('utifi('t1 in the S:llUple VDCs' 


2 

1 

---_._--,. 
Ilrohlcm Amllld M:idh DaY:1 IVlainhiY'I 

AI'ell ban walia Nngal' h:lg:U' 
._--------, 1--,,,-,,­ -

Tube W4-E W-2X \V-4X T.W,7.N E. W,O 1 CWW.IS 
----.,.. -->~,---~--- .~-

Well No. W,15E WJ,S W.Si T.W.IO,N E.W,02 ('W\V,22 
...---~-.~-- .. -.-"'--~-.---,--~. 

I, Technical t, I Voltage L5 Loop I ,X Loop defeci I . I I Power l.I·l High 1.1 X Then of 

l1m:luation dcfect shorlage lalTif Iransfortllcr 
~.-~-...- ­ --~~---~---...- ­ -.--.-~-~----.-- ----_._---­

1_2 Load 1J, Load I,') :\O'y" Power I. 12 Dcfecli\'c 1,15 I3LGWIP 1.1 !)Defect in 

shcding shcciing ll'anslol'lllCr not capable stmclurc 
-'---'-'-~-- ._--------- ­ ----_...--_..­
I.l Low I,7 DefcCI in I, 10 Maintcnance 1. 13 Machine I, I (Illigh larrif 1.20Thefl of 

discharge sfrllclurc problelll breakdowlI 1,17 BLGWIP Transforlllcr 

I 1 
! nol capahle 1.2 I Defect inI 

f---·----·-­ sl Illefmc 

IA Lo\\' 

discharge 
~.----~-~ 

_'W"__,__ ··------------I-------~----·- ----~---,ECOIIOIII ic 2.1 Nu 2,4 Land . 2,7, Agri Package 2, I) Large 2.10 2,11 VDC 

priec Productivity Program IS I Fanners do nol ('oll\enl iOllai c"pcels 

illeclllivc i:;low(I·~') indTeetivc I 1I1i1lze lafld 10 agricllllul'c is I CXICHSIOIl 
1 , 

2,2. lIigh 2.5, COSI of 2,X, Servicc liS capacil) nol prolitable support which 

prod COS I prod is high Ccnlrc dics Hoi 2, 10. \\:ilel and \'cgelablc is nOli e"islelll 
2,] 2,('. IIIPI/IS bellefil t:lI'IlIcrs A\'ail ability ill 11 11'1 IIi IIg 

Lilllileci arc cosily tail regiolls is prodw.:cd loss 

JIIarkol ( I 5 'x. 1Il00C assured dlle to opell 

Ihan 19lJX) borde!'. 
..._. 1-­ ._-.­ -­

. IlIslilliliowli :\.1 The 1.4 WUGs' :\,5 The lurno\'cr HI WUG's arc 3.7 P resellt! y 

WUGs' ill Ita ve II vcry or Ihc sySIClII was elTcell\':: but WUG's arc Hoi i 

Ilhe VDe less say ill airalldllill. There there IS 110 dTeclin: ! 
I arc less water were 110 trainings c(lonlinalioll 

clTcd h c iII IIlilizatioJl, oiTerel! hem;e rrolll the gmt. 

the wake of The WUG'S nIce agcncies, 

technical BLGWIP Illllllber of 

prob Ie II1S pnxlomillalc plOblclIIS, 

i1lCcd b) SCVCII In 

VDC ill dale, 

waleI' 

d~Ii\.:ry 
. " ...".__ ... • " ••• ~~'T___._~___ .~ •• ~ ~~_~~.~_______~_____ ._ 

I 
,, 
i 
i 

I 
1 
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6.1.2 Operationnl ali(I Technic:ai Problems: 

The operational and technical problems faced by the sample VDCs' are 

summariged in table 6.3 below. 

Table 6.3 


System Hased I)rohlelll in 


8hail'ah~lwll-Lumbini Gl'Ouud Water Irrig~ltioll Pl'Oject 

"-'.­

V[)e System 8:lsed Ol)erntional 
----------~-.-~--..~.~------~-~~------~-

I) Mailltenance 

area declined 

I) CommandJ. Anandban 

problem is ever 

continued 

---~----

2) System 2) The canal is 

maintained by damaged at 

WUGs several places at 

present 

~.-.-.... 

3) There is a 

natural 

compaction of 

the sllrt~lce 

causing problem 

in water delivery 

... 

,. 
Technical Others 


I) Acute power 
 I) 46 

fluctuation during members and 


irrigation period is 
 35 users 


recognized 

.--.. 

2) 


charge is high 


2) The power 

Membership 

fee Rs. 10 per 

month per 

person. 

Electricity 

cost for 

members is 

Rs. 4 and for 

others it is 

Rs. 10 per 

unit. 

3) Like people's 3) A person 


participation at the 
 can use 10 


VDC level, the 
 units of 

government is also ! power at a 

required to ti me. 

contribute to 

SlIPPOIt 0' and M' 

ofthe system . 
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---------------

._-­
4) The tail 

search of the 

system 

experienced a 

low water 

availability 

during slimmer. 
-----.~--~ .. 

I) Demand 

charge of Rs. 

1078 per month 

is very high, 

hence the DOl 

and BLGWIP 

should subsidize 

such cost to a 

III III Imll m. 

2. Madhwalia 

2) 'rhe system 

design is 

dctective. The . 

placement of the 

machine has 

been done on the 

ebb of the low 

land_ Actually, 

I) Improved 

seeds and other 

agricu Itmal 

inputs are not 

timely available. 

At times, there 

occurs a 

signi ficClnt lip 

ward change in 

their prices. 

Such a change in 

pnce IS 

generally 

iII_ogical, hence, 

price monitoring 

and distribution 

of inputs need to 

be assured. 

2) During the 

"turn over" of 

the system in 

1996, the 

machine 

operator was 

tmined for only 

6 days, while the 
~---
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1) Repair of 

transformers and 

other mechanical 

units are generally 

very costly, hence 

these have to be 

maintained by the 

government and 

not by farmers 

2) The technical 

sustainabilityorthe 

systcm depends all 

technical 

-management 

efficiency. At 

present, this aspect 

is very weak ill the 



I) Dayanagar 

2) Khudabagar 

-----,-,--,--,--T~"~'-­
this should have I users 

been 011 lhe high Itraincl 

land area, The This c 

wrong IconSI( 

placement of the proble 

machine has systen 

affected the operat 

water discharge 11ll:lllag 

in the summer 

and promoted 

water Jogging ill 

rainy season. 
-.-------~----~-~-.-+---~ 

.,­
,.-~" 

vere not VDC. 

at all. 

llIsed a 

erable 

III III 

I'S 

:ol1al 

ement. 

--.~.~.-.~---.-~-.--

3) The ADO has 

not conveived any 

"Crop to Water" 

management 

program at the 

VDC level. 
-

I) If the power is 

not used in that 

case the "demand 

cost" charged as 

advance need be 

returned to the 

users. 

.--,~-

I) Theft is a 

,tem 

I) The current e power 

problem not 

lIlagemen 

machine lIsed 

sorted out. 

; poor. 

to draw water 

The tlumers 

Ie 

out of ground 

is of63 KVA, usually have 


erational 
 a power cut 

malld 

while, the 

problem 

arge need 

actual power 

during water machine 

\) The 

additional 

machine is 

needed to be 

installed to 

cover remaining 

command/ 

irigabJe area ill 

imilled iale 

future. 

I) The I I) TI 

contractors have sy 

not laid the 111 

undergroulld t i 

water discharge 12) 1'1 

und channel 01 
delivery pipe de 

n'om the poillt ch 
.~'-. ----~----.~---~~-.--,~-.-
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of origin of t le to be 

systelll 10 th reduced. 

field channc of 3) Power 

the farmers. ['his fluctuation 

has not only IS a 

retarded the problcm. 

water delive y 4. The system 

but also has was operational 

evolved wate r in 1982 and was 

logging and turned over to 

enulidat ion lJgs' in 1996. 

problems in .Ild 5) Out of 200 2) 

arollnd the ha. of ell Itivated 

system's land, the 

inlluence are :1. irrigation facility 

For syphonil g is available in 

olTthe Wate only 129 

loggi ng and D hectarcs at 

resumc the present. 

water delive y 6.The system 

the HmilCrs 0 f was turned over 

Tikaligorh h .ve in most 

been incurril g inappropriate 

unnecessary way. 

expenditures 7.The demand 

7. )The desigl of costly. This 1) 

required is of 

100 KYA or or 
higher 

capacity. This 

has caused a 

considerable 

technical 

problem in 

system 

operation at 

present. 

There is a 

technical defect 

ill the 

discharge loop 

of the machine 

which is not 

corrected ti I [ 

this day. And 

also, there does 

not exist 

uniformity in 

water discharge 

n'om all four 

loops existing. 

Responsibility 

demand! 

fori rrigation. 

The system 

was turned 
over to the 

WUGs'in 

1999 without 

appropriate 

procedures 
l,\ 

being 

fulfilled. 

2) The panel 

board of the 

system is, 

being locked 

and 

controlled by 

BLGWIP 

despite its' 

tuming over. 

3) Water gate 

management 

is 
inappropriate 

the systein is 

defective. It 

actually inst, 

in oval shap 

cOllthe low Ie 

which has a 

negative illlp 

on the water 

discharge. 

3) The avera 

cost of in·jga 

water is high 

s 

lied 

nd, 

let 

~e 

IOn 

actually needs 

be subsidized. 

8. System 

operation 

training is not 

provided to the 

system operator. 

9. There needs 

to "Joint 

Operation" in 

system 

lila nagemcnL 

in electrical 

maintenance, 

sllch as of 

transtlmner 

etc, has yet to 

be identiticd 

The command 

area is not 

appropriately 

demarketed, 
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r------------ ­
due lu which _he 

nUlI1crs are not 

aLtraCLed very 

mllch to winter 

cropping 

The government 

is needed to take 

part with llsers 

in all '0 and M' 

efforts. 

..-.~-----

Other Common/Problems: 

VUC-Kcfwnni 

(I) 	 That in India per ullit ground water irrigation (power) cost is only 0.55, where as in 

sample VDCs, the unit cost (power) is RS. 4.00. Further, after 100 unit power use an 

additional unit would cost a 3% increase in toted cost, which is quite discouraging to 

the participating fanners_ 

(2) 	 RS.200 per Bigha an advance is charged. 

2. lOne loop is washed away during flood and is not repaired 

2.2 	 The unit cost need to be reduced from Rs. 400/ to Rs. 1.00 only. 

2.3 	 Water discharge to all field channel is unequal. 

2.4 	 The D loop is placed on a height which has resulted in to a low discharge of 

water fi'om the sysl~m 

2.5 	 Cost per hour of one loop is Rs.35/ it is recognized during field survey that 

even if only one loop is lIsed the t~mllers are required to pay for other three 

loops also which is not justit1ed. 

2.6 	 The nlfmers reiterated that there does not exist a separate water discharge 

mechanism tt)r each individual loop. For instance, if one loop is opened the 

water out flow takes place in other three loops also, whose water may not be 

lIsed at that time. That caused the waste of water. The farmers however 

suggested that sllch a waste of water may be controlled by placing a large 

diameter structure to collect water for later lise. For making sllch structure the 

lhrillers are ready to bear the cost. 
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6.2. r{Cconllllcnd:ltiolls : 

6.2.1. Thc lITigation Status in the DLGWIP and Sample VDCs : 

There are at least four aspects to which the ground water project attempts to 

touch upon. These arc' 

Agricultural development through production increase by increased 

irrigated land coverge. 

Gradual change ill production structure through technology and knowledge 

transfer to generate a competitive scale of economy to withstand 

sustainable development in agriculture sector, overtime, and generate 

subsidiary means of development il1 other sectors of the regional economy. 

Social and economic change by availing livelihood to landless Hnd 

marginal land holders by creating production conditions to help eliminate 

rural and urban poverty. 

Reduce gender disparity by availing productive circllmstance to promote 

employmellt, income, consumption and reinvestment ill agricultural and 

illdustrial sectors. In addition, the motive of BLGWI P has also been to 

promote private sector management in irrigation through group initiatives 

and participalory mangcment for the up coming ttlture. The groundwater 

project, in order to attain a filII-benefit requires a complementary 

agricultural development program, which is lacking at present. While, the 

ADO has some package Ollt fits these are not integrated both socially and 

also activity wise. These packages are conventional and do not address the 

crop divcrsitkarion needs of the BLGWIP and the sample VDCs. 

The ground water project actually needs to evolve a self priming 

sustainability by integrating production and inputs through government 

policy, regulations and participatory SUppOlt. This needs a comprehensive 

exercise f)'om wi-thin, which is lacking at present. 

The DDe and VDCs' need to have a corroborative action to SUppOit lIser 

groups, impoverished people, women and those living below poverty line 

by providing access in groundwater SliPPOIt services, such as, in 

maintenance, lip keep of the systems and awareness programs to crate a 

Illass in irrigation development. Only if the attitude could be changed that 

a pressure groups could be ftmncd to address the sustaillability of the 
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groulldwater systems. Presently it is lacking in the BLGWIP and also in 

the sample VDCs. 

6.2.2. Support Service Devdopment : 

In chapter three, tl1ur and five we have provided special emphasis to irrigation 

support services required by the sample VDCs' by strengthening WUAs' and 

through institutional participation tlolll other sectors. We have as well placed 

on record the importance of the 001 and BLGWIP in the process of irrigation 

development and maintenance of the systems. We wish that govenuilent 

provides a due attention to it ill immediate tlllllre. 

6.2.3. COllllllemental'ity, Integration and Resource lise: 

6.2.3.1 COlllplemelltnl'ity: 

By comprementarity, we Wish to express a comprehensive pro!?ram 

leading to crop, land and irrigation (combination) development. This needs 

to be a dynamic process to be monitored by season by an interdisciplinary 

team of experts.lhJl11 Ni'eS. How to develop slIch a complementarity ill 

the project area is the responsibility of the DOl, MOA, DLGWIP in 

SlippOJ1 of other related agenci~s like ADB/N, AIC and even private sector 

tlnanciul instilLllions incllldiltg the Grameclt Bank. The complementarity in 

productioll he broken down into (a) land production , (b) land lItiliz~iion, 
(c) productivity (d) cropping intensity and (e) irrigation potential ity in the 

command area. Actually this needs a master plan approach for the 

BLGWIP. 

On the other hand, the resource use pattern is needed to be assessed on the 

periodic basis by considefing operation and maintenance, revenue 

generation and revenue utilization pattern. 

(,.2.3.2. Infrllstructlll'e ()evelollment ill BLGWIP llnd Sample VDCS : 

This should include access development like gravel road made by the 

BLGWI P, the district road development as conceived by the DDC under 

the DTMP and other rllral roads, which may directly Hlcilitate the 

irrigation programs. The objective of this approach is to restrengthen the" 

nmn to Ilmrket " concept as amplitied by the DPP in its study, no tangible 
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work has so nll' beell done in this regard in the Rupandehi district as well 

as in the sample VDCs', 

Apart Ii'om roads and access development the' power generation and. power 

supply situation needs a great deal of effort fi'om HMO. The pricing. policy 

or power supply has to be revised in the BLGWI P in the wake of people's 

demand ill immediate future. 

6.2.3.3. Marl{ct ()CVCIO(lIilCllt : 

Product market development is highly desirable in the district as well 

asoLitside the district. Similarly, a product transfer mechanism need be 

promoted through the private sector invol vement, where participatory 

approach can playa very impOitant role. 

6.2.3.4 1)l'oject I)otcnfinlity : 

13LCiWIP has in sample project area generated a favourable atmosphere. 

As already pointed out, if the existing tavourable conditions could be 

tapped there exists a bright future tbr the BLGW(P in the sample area, 

6.2.3.5 Status of Road and Inft'n Sta'udural Sel'Vices : 

272 km. road Il)ade by BLGWIP needs maintenance. The DDC has not 

taken over this road f1-OIli the BLGWIP as yet. 

6.2.3.6 NGO Adivity : 

NGO activity in the sample VDCs' is very limited, The local NGOs'are in 

search of operating budget n'OI11 other sources. These NGOs' are not 

illtegrated and have not developed any action plan for cooperation at the 

VDC level. 
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Annex-J 


fA] 

Bhairahawa Lumbini Ground Water Project 

Household Survey Questionnaire 

I. tIl 	 Houschold Information: 

1.1 	 Name of the Rcpondent ; .......................... . 


1.2 	 Rupandehi District ................................... . 


1.3 	 Ward No .... .. 

1.4 	 Family Size ...... .. 

2. 	 Land Woncrship/Land use: 

Before Project Arter Project 

2.1 Total owned LandlBigha 


22 Irrigated Land 


2.3 	 Unirrigatcd Land 

3. 	 lIousclwld Employmcnt Shltus : Before Project! Arter Project! 

in Days in Days 

3.1 	 Number of days worked in own 


Farm!Land 


3.2 	 Orr.. farm working days 

3.3 	 A vcrage Worked days (annum) 

Total: 

A 




III) 	UL(~Wp ..- System Information: 

3.7 	 Type orGround WaleI' System: Tube well 

yes [ ] No [ I 

3.7.1 II' no Llu.:n dcscribt: the lype ................................... . 


3.7.2 Tube-well ownership pattern (in.7.1 applies) ............... . 


3.8 ()cep tube-well cU[lacity in L.I).S ..................... . 


3.8.1 Prime OVCI' Cupacity in II.P................. . 


3.8.2 When Installcd '! (Year) ................ .. 


3.9 Totall)ro.iect Cost (Its.) .................................. .. 


3.9.1 Ilow is cosl sharing executed 7 

3.9.1.1 	Typeorcostsharing: 

a) WaleI' lax (I<s.) Per Season/Rs. PCI' crop/Rs. 

b) Any other type (Rs.) Describe: ........ 

3.9.1.2 Who collects the tax? 


u) User group Yes I ] No! 

b) AllY other mechanism Describe .................... . 


3.10 	 Existing Condition Tube-well 

Operational/Semi operational/Non operational 

[ I I J I J 

B 




---

3.10.1 Pump Operation in TourslAnnum: 

lV1unth Crops/Tours 
1­

I'mldy Whcat Sugar cune Vegetables Lentila 
_.... ­ -~~" ..-.,,-.~--.--~,,~~- --~.~-~. -----~--., 

Ashad 
--'- I-~--- ~--~--~--, -~-------- " 

Shrawan 
.~.- ..•. ~---~...-­ ~---.--..."-..-.~.~----..- ..----------~-- "--< 

Bhadra 
<._..<---­~---~----

Ashwin 
.-.. '~-' 

Kartik 
1<·· ~.~....--~-.~---.----. ---.---------~. 

Marga 
I­ ... -_. .-----..~--... ­ --.. -... ------ ­

Palish 
---..-- ­ ..-~~----.------. 

MagI! 
"-<­ ---_..__.._­ ._--_. 

Falgul1 
.,.-.--.--~ ...---. --~->~ 

Chaitra 
~,.-.----~.----..------. ------~.---... 

IJaisakh 
..<... ­ .. 
Jl.!stha 

.<-<.. . _... 
--.-"--.-.-~. - ­ ..-.----~.~-~. --~--~---.--. 

<._-----.._----­ --<--.._­

---<-­

- . 

3.10.2 Do YOli scll watl.!r '? Yes II No II Incomc/Rs. 

3.10.2 Cosl of Pump operation : 

a) fucIiRs/hrs. 

b) rcpuil and llluintclIullcC/Rs. 

c) salary orthc 0l1cl'ator/Rs.ll11onth 

4.1 Bcncfits Reccived : 
-- ..----..-<.---.--<--------.-----~-,---

Food Sufllcicncy Bef<>n:: Project/kg.S.N. Aller Project/kg. 
---_..__. 

Marked Surplus I. 
·'N__ 

~"--'~---'~----~' 

Enough for lUI. ConslImption2. 
,_'W_.___ ___~ ~.,_ 

..-~"--~~,-,-.---------------

Availabll.! for 9 month 3. 
'M..., ______ __ ___, __••_,._.__•••__•• _ •••__,_~ ._,.~ 

AvaiJuble for 6 month 4. 
-_...--.---., --.....-.---...---.--------------.-- ­

Available for 3 months 5. 
-~.~.-.~----~'----

Not enough for 11.11.6. 
I 

c 




-----------

4.1.2 

4.1.3 

4.1.4 

4.1.5 

4. U; 

4.2 

S.N 
-.---..--.. 

1. 
~ 

....~-~,-~,-
2. 

4.2.1 


I)() yuu protiUCl: mOl'l: wgdablcs thun bef(Jrc ? Yes II No II % 

1)0 your food conslimption at 11.11. changed tban before Yes I i No II % 

Do your rood cOllsumption at 11.1 L changed than before Yes I I No II % 

/)0 your income increased than before Yes II No II % 

Do you have more gainful employment in agl'icuilUl'c Yes! I No II % 

Change in 11.11. Income: 

Source; 
.--~-~--~--~~--.-~..-­
Farm based 

-_..,", .-~ ~--

Ofr li.lrm 
.-.~.----... 

Total 

'_'_'_~____ ' _____~___' __ """"'_~_'____ ~_4 

Bd()I'C Project/Rs. 

-.-."--.-~"------ ..~.-

.----.~-,---.--,--~--

Change in 11.11. j':xp\.!llditure Pattern : 

___~_._~___~~_______ 

Aller Projcct/Rs %/ Rs. 

.------ ­
-, .-------. ..-----~ 

.. -•....,-..-.~.-	 ... ­-,-,,~ -'--~--~-'--'--~'~-'-'---r-~------'--------"---~ 

II:xp. Item Before Project/Rs After Projeet/RsS.N. 'Yo/Rs. 
. ........_..... 
~-~-~--------.~.-.----. -" .. ". --..------~I"" 

ClothesI. 
.-------~~~ - ..-.~--.~.-"-.~----~-~.~~-

Festivals2. 
-_.. 

-,--,----.-~~.-..---..---~-"-. 

Schooling3. 
...--_....._- .-,..~----.----..-.--.-----~~ r ­-'--~--~" 

Ikalth Care4. 
. ........ 


Others5. 
.----~-- .-.--.-----. --_." 

Total: 
'-_...-.. 	 . _.l .... _ .. .... -­

5. IV 	 Institlltion~'1 :Iud Social Aspects: 

5.1 	 An.: you a IlH:l1Ib\.!l' or Water USCI' Association (WUA)? 

5.2 	 Li st out th\.! function 0 f this association 

5.3 	 Is tile!'\.! any conlliet in using ground water? Yes/No 

5.4 	 What is the basis fur llsing this community OW system? 

5.5 	 Arc you salislied with the performances of the WUA ? Yes/No 

5.6 	 Do YOll usc the water or this system for oth\.!r IIOllsehold purposes '? 

If yes, what arc the direc.t effects to women in work allocation and time saving? 
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5.1 	 WhaL all.: Lho.: Lmil'llllllleillal erTecLs or Lhis GW Schcme ? 

Posi Li vc 

Negative. 

SJ-: Ilave you received uny tminillg iUlhe It'll lowing aspects? 

O&M 	 YeslNo 

Agrind ture Production YcslNo 

Others (specify) 

5.9 In whaL ways arc the training lise I'u I to you? 

6. V Ovcnlll Pcrccption of Respondcnt 

(1.1 I.evd or l~lIllijy Income 	 Incrcased/Decrcased/SanlC 

6.2 I.cycl or Living Condition 	 Increased/Decreased/Same 

6.3 Quality of tile G W System 	 Exee Ilent/GoodlBad 

6.4 Services or the Financial Institutions 	 Excellent/Good/Poor 

6.5 Support rrorll the DOl 	 Exec I lent/Good/Poor 

6.6 Quality of Agriculture Extension Services Excellent/Good/Poor 

6.7 Repair and Maintenance Facility 	 ExecllcnllGood/Bad 

6.8 Level or Water Discharge Ovcr Year 	 Increased/Decreased Same 
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A II II ex-2 

! 
I,- , 

(BI 

Bhairahawa - Lumhini Ground Water Project Study 

QUESTIONNAIRE ON TECHNICAL ASPECTS OF BLGWP 

I. 	 Ihspoutient 

N"Ill~: Dislrict YDC Ward No. 


Project ~ile Rllpandehi 


2. 	 ·Installation 

2.1 	 Ycar of Inslallalion 

2.2 	 Drilling Technology: Rig MachinclManual Rotary/Bogi/Thokuwa/Sluclge 

2.3 	 Time laken for Jnslallalion Days 

2.4 	 Number of Manpower used Person per day 


Total cosl of Inslallalion : Rs.: 


3. 	 Design 

3.1 	 ('asing Pipe Type: I .englh (m) 

3.2 	 Screen Type: I.ength (111) 

3.3 	 Uruvel Packing Yes/No 

3.4 	 WaleI' Lining Device Used Type: Diesel/Electric/Gasoline 


IIP/kW: 


3.5 	 CUII\eyam:e Syslelll Cwtal : LiJJedlEal'lltell 


Piped: 


... 	 Well Specification 

4.1 	 Deplh (m) 

4.2 	 Slalie waleI' level (m) 

4.1 	 !\qlli ['el' Typc: Thickness (m) 

F 
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4."1 D/:'icilarge(UIS) 


Wintcr/LPS 


SlIIllI1H!rlLI>S 


4.5 I lave you ever noticed shortage or vvater in your syskl1l ? Yes/No 


4'() Whkil Season'!· S lImmcr/Wi lItcr 


:1.7 Ilow lIIallY Ilj(}lllils '! 


,U; Fur IHlW llIallY hOllr!), does the pUIllP Gill \vork in full capacity? 


5. 	 Operation Hilli i'VIuintelUmcc 

5.1 (J\\llersilip type Indi viduallCollllllunity 

5 \VIIO operates tile luhcwcll ? Owncr/himscll/( )pcrator 

5.3 Technical Know-how 10 the Operator I~nolJgh/1 nSLI flie iellt 

5.··1 ()perating Iiolil's (I lours/yew') OWI1 

Rcnlcd out 

5.) I(('pair & I\ldilllelHlllcc Facilities i\ vailabldNol availahk 

:),() I{cpair ,tilL! Maillli..'ll<lllCe Cost 

(!,ShIIIlIl1l1l) .. , ............. , ........... , .................................... ..
. 
5.7 	 Sel'v ic illg Once a ycmiTwice a year/NOlle 

5.S 	 Tolal Cost or Operatioll 


5X I Fud ConsLlmption (I I'll) 


SX2 Cosl per I-iter 01' pcrllllit (RS) 


S.X.3 I~elllllnemlioll [0 Operator if hired (RS/yenr) 

5X4 Problems or Repair Maintenance: Describe 

I. 

2. 

J . 

.l, 

6. 	 Tuhc\\cll lltili/.atiou 

(). I Area Covered (bigha) O\vll~d ar~a: Higha Service (rcnl) arca ToLal arca 

().2 Ilicume pCI' hour I'mlll rent out (RS) 

(>.3 lltili/.atioll Hute : (hour r~qllired to irrigate olle Higha) 

(J 



7. l{cplari.·mtllt/Rch ahililaliou 

Ilave YOli l'L'plal:cd the Tube wdl or the pump of the Tubcwdl ? 

PUlllpSCl I I BOlh I i NOllc iJ 

7.1 

7.2 II' yes. Ycm of rcplaCCl111.'I1l 

Cost () ll{cplacemelll (RS) 


7,4 1lave you n:hubilitatcd the tubC\vcll '? Yes/No 


7.3 

7.5 II' yes, type or n.:habilitation 1:1 ush ing/e hcmical treal mentIS urgi ng/Olhers 

7.6 Frequency or rehabilitatiun 	 (times) ........................ . 


7.7 Cost ofn..:habililution (RS) 

8. Effidcncy of IlTigatiun Stl'uctm'cs (by ohsc.·vation/diseussion) 

H.I 	 Condition or SlrUCllln:: 


'I'll bew\: 111M aclli l1e 


8.2 	 Canal 

8.3 	 Ditches 

8.4 Water Loss during delivery: Very high/high/Ncgligiablc 

9. Designed atHI ActmllDiscimrgc and Command A.·ell 

Iksigncd Actual 


().I Discharge 


9.2 CUlllllHlIlll Area 

HI. I{easons of Low Utilization of this GW scheme 't 

10.1 

10.2 


IfU 


II. General Comment and Remarli.s of the Enumerator about the GW Scheme. 

II 




____ _ 

____ ___ ____ _ 

6.1 

VI. 

(>.2 

(d 

V II 

6A 

(loS 

I rrigal ion 

SySIVll1 

STW 

MIW 

DIW 

1)(J(iWI·:t.L 

Aln LSLAN 

I{()WI:i{ 
~ .. 

lRL;\/)I.E 

(JIIIU{S 

IOI'AL 

Annex-3 

lei 
(:IIE(~I(LISTS F()[{ I(EY INF()I~MAN1'S 

(10 be admillislered to DOI/ADBN and other related agencies) 

(~clIl'ral (uforlllation 

Naille HlllllksigllaliOIl or the Respolllklli 

(hgHllizalion 

Years or Illvolvelllelll inlhe prugralll illlhe sludy area 

C W Systcm J{Clatcd Information 

'1'01<11 I\gricullural I\rea or Ihe dislrict : Biglw/l/celure 

Tolal area cOYl:red by dilTerelllirrigalion syslems in the distrkt 

N().(;r IArea lklldic 

Schellw~ Cover iary 

(bigha III Is 

------ ..------"------~---"--.--""~-~ .--~~------

Ag~ncks Involved 
.. ..----.-..--.~..-.-~----.-.~.~.-~---~.--- -.-~----

No.(;l:·-r---~-----r----- ...-., ....-----... ,-..----.•---.-----------..--.-. 
Ar~a Benelicl No.of I Area B~nelid No.of I Area Beneli~i 

Schemes I Covered ary IIII~ Schemel Coverel! Ul'y 1I11~ Sehel1leil Covere~ <lry!llls 

(bigha) (bigha) 
..-...-.----.------~ ~----+ 

~------- .. ··-·------..·,-----..--,·-----,------~-·--·-----I 

.--------....,..-----.-----.. ,---~---~-•.----,.------ f 

.---..~-------..-, ..-.---..,' I----~I I.. 

(bigha) 
f---, ...---­

1­

1--­

f---~I-j 

/----I·-j 

.~ ..~~-~~---~•..---.-,,----~. I-----I---~f__/ 

.. ~.~..-.,.--...~---.-., ... --....-.--~+---." --+---1 

-----+- I---~-I·---I -1---­

-,----.-----,.--.--~-~~- ..-----... ~...-.-----.-I-----~_______,,~ .. ____.,.~_____. ~. 

.. ___.._ .._.._"___..__._------1 

6.5.1 Tolal OW potelllial in the district 

Total potelltial 

lJsed 

Ullused 

9 

___~L..____~ . ~ 



---

6.6 	 G W Recharge areas and amount of recharge per year/unit area 

6.7 	 Average depth orwell (111) 

6.8 	 Popular pump brands 

6.9 	 Type and capacity 0(' pumps commonly used: 

Type: Kerosene/Petrol/DiesellElectrical 

Capacity: 7lIP/SIIP/3HP/2l1P/Rower/Treadie 

6.10 	 Common Drilling Technology Used in the area 

6.11 	 Common Aquifer Type and thickness 

6.12 	 Availability of spare parts and quality of Repair and Maintenance Facilities in the 

area. 

6.13 	 Effectiveness ofWUA in water sharing and management 

6.14 	 List problems of institutionalizing WUA 

6.15 	 List the strengths and weaknesses of various of implementation of variolls OW 

schemes by varioLls agencies. 

Agencies Strengths Weakness 
..--..--~------.--...--.--~-...-.--- ­

ADBN 
­

-----~., .-,---.~-~-.-,,--...~----------..-----.--.-.~-

GWRDB 
------.----~------.~--"~.. -._----_._----­

SIRDP 
-.~""-~,.,---~--------.-----

lLC 
·_·_~~_____~____h_.__ 

'---~'-"-~ 

IFAD 
.·_··~"__·_4'__·_·_ 

---~>-.~-,-,,-­-".------."'~-----~~~-.~--~ 

JADP 
--~-. 

INCiO/NGO 
~.~~"~_____._._"_~~~",_~~____._u___k,~_ 

-"-~-"""-~~--

(rt'ltERS 

6,16 Ilow do YOLl implement irrigation programs in your area? 

6,17 Who are the players and their role? . 

6.18 What are the reasons for Low Utilization rate ofthe GW Schemes? 

6.19 Are you satisfied with existing Coordination situation? Yes/No 

6,20 Whal should be done to improve it '? 

6.21 l,ist Major problems associated with program implementation. 

6.12 Wlwt should be done to exploit GW potential in Rupandehi District. 
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Allllex-4 

Inl 
Rapid llural Allflraisal (RRA) 


Checldist 


Bhaia-ahawa - Llllubilli Ground Water Irrigation 


Project 


(BL(;WIP) 


I. 	 . Dcscription of the Systcm : 

1.1 	 Physical System 

J.2 	 Ilydrology 

1.3 	 Irrigated Area ha. 

2. 	 0pcl'ution alld Maintenancc : 

2.1 	 J\cli vity 

2.2 	 Problem 

2.3 \Vakr Distribution 	 Frequency 

2.4 I{olilinc MailitclHll1ce 	 Time 

2.5 1':IlH.:rgcIlCY MnillklHll1cC 	 When 

3. 	 Institutions: 

3.1 	 Who operates/maintains WUA Yes II No II 

Ihe groulld water system? Others Yes II No II 

3.2 	 Organizatiollal sctup 


Name 


Membership 
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-i Connict and Conniet Resolution 

·Ll 	 C\llIl1icls. Iluw is this 

n:solved? 

4.2 	 1)0 you have \valcr right 

pruhkm hy hl'lId, 

Illiddk lind luil ? 

4.3 	 Type oj' Probkl11 

4.4 	 Iluw is wakr allocation 

tillite '! 

4.5 Ilow is the cosls llulllaged ? 

4.(} Resource I'vlubilization Pattern 

I kstription 

Yes I I No II 

Describe 

Describe 

Describe 

Ilollscholdl 

r"kmbcrship 

VDC 

Olhel' sourcel 

Describe ............ .. 

Yes [ I 


No II 


Yes II 


No [.1 
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