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ABSTRACT 

 
The Chikotra river valley in Maharashtra, India comprises 52 villages. A pilot of water 
lifting and distribution was started with joint financing by government and farmers on 
80:20 basis. Water distribution is based on copping pattern, decided by the Water 
Users Associations (WUAs). Federation of such WUAs is formed to manage the basin 
water as a link between the farmers and the Government. 
 
The Chikotra River Project has eight Kolhapuri type weirs (KT Weirs) and 18 pickup 
Weirs. Water flows more than 150 days in the river. it is lifted by electric motor-pumps 
for irrigating during dry spells. The water from the weirs is lifted  directly from the 
reservoirs up to the possible height. The land area with varieties of soil is suitable for 
growing high value crops, medicinal and forest products. The pilot area in the six 
villages is eligible to get irrigation water of 56,68,000 m3 as per the norm fixed by the 
Federation of WUAs. Drip irrigation is obligatory for equitable water distribution.  
 
The 1st phase of irrigation water distribution consists of allotting quota (in cubic 
metres) to each village on the basis of the village population. The 2nd and the 3rd 
phases cover the block (21 ha) and valve level (2 ha), depending on the land slope. 
Each block is assigned a certain quantum of water and the farmers are expected to 
use it efficiently. For the convenience of the farmers, the cropping pattern is designed 
by the Federation for each block. However, freedom is granted to the group of 
farmers under one valve to select any one crop within the limit of water use up to 
18,400 m3/ha (80,000 m3 for 21 ha). Multiple crops are grown in the blocks 
 
Keywords: Chikotra River, Equitable water distribution, WUAs, Irrigation, Cropping 
pattern. 

 

INTRODUCTION  
 
Fresh water is a scarce resource, hence, its efficient use and management is of great 
importance to any nation. Water rights, equitable water distribution and priority 
ranking for the use of water are becoming debatable issues in India. In a state like 
Maharashtra, where drought occurs frequently, it is important to understand how 
alternative economic policies influence water use across different sectors. This paper 
presents the Chikotra Model of water distribution in India. 
 

1. METHODS 
 

1.1 Case study 
 
To ensure equity, justice and equality in water management, it needs special attention 
on irrigation technology, people’s participation and legal support to the project. Per 
capita distribution of water is the equity postulate, which is governed on the supply or 
storage quota by the supplying agency (the State). A provision to allot a piece of land 
voluntarily given by large farmers or absentee landholders to the landless and 

                                                
1 Former Professor of Economics and Director, Yashawantrao Chavan School of Rural Development, 

Shivaji Univ, KOLHAPUR (INDIA) 
2  Principal, Annasaheb Dange Atrs, Commerce and Science College, Hatkanangle, KOLHAPUR (INDIA)  



2nd World Irrigation Forum (WIF2) 
6-8 November 2016, Chiang Mai, Thailand 

W.1.3.10 

 

 
2 

agricultural labourers on crop-sharing basis is the unique feature of the Chikotra River 
Valley Project (CRVP). The irrigation water is distributed equally among the the 
villagers. It is used efficiently by determining the cropping pattern and by using the 
modern irrigation methods. Justice is confirmed with the cultivable land allotment to 
the the landless. Chikotra River basin consisting of 52 viilages is selected for the 
study, where the equity, efficiency and justice in water distribution is ensured for 
sustainable development of the region. 

1.2  Objectives of the study 

The study aims to visualize the operating the scheme. It aims to study; 
 

(1) The social and economic urge of the equitable distribution of water in 
Chikotra river basin. 

(2) The mechanism of irrigation water distribution. 

(3) The probable outcome of the project. 

1.3  Blue water management in Chikotra basin 

Chikotra River is a small river, about 40 km in length, in the southern part of the 
Kolhapur district. The average rainfall in the basin is around 1400 mm. The Chikotra 
basin comprises 52 villages scattered in three tehsils of Ajara, Bhudargad and Kagal 
of Kolhapur district with 32,765 ha area. Of this, 24,766 ha (75.58%) is under 
cultivation. Only 37.87 % of cultivable area (9,400 ha) can be irrigated by the 
traditional surface method of irrigation, as estimated by the irrigation experts of the 
government of Maharashtra (GOM, 2008, 2009b). By the equitable water distribution 
with drip system at the rate of 4000 m3/ha, around 63.30% of cultivable area (i.e. 
16,025 ha) can get the irrigation facility.There are eight reservoirs and 18 pick up 
weirs in Chikotra River command. Every village has conventional Water Users’ 
Association. The federation of WUAs has been formed for the baisn as whole 
covering 52 WUAs (one per village) to prepare a plan of action for distributing the 
irrigation water to all blocks along with the cropping for the blocks. The Chikotra river 
command area is classified into three divisions depending on the topography and 
slope of the land scape in view of seting up of the drip irrigation system and 
restraining the cropping pattern in the command. 
 

2. RESULTS AND DISCUSSIONS 

2.1  Equity and efficiency in Chikotra Project 

The CRVP consists of the main dam at Zulapewadi, MI tanks and KT Weirs on the 
run off of the river and down stream flow of water in the command of the river. Initially 
the KT weirs were built first and the dam later. A hostility towards the construction of 
dam, particularly from the displaced families, delayed the project. However, 
rehabitation plan was worked out by the Govt Irrigation Department (GOM, 2009a, 
2008). 
 
Distribution of water at the farm level is a micro level action accomplished by the 
WUAs. Management of water distribution has three dimensions, viz. technical 
dimension (planning, designing and operating system of the project), social dimension 
(creating awareness, local leadershipandwithering away the local oppositions and 
protest from the vested interest groups) and resolving the day to day problems of 
water distribution system. Change in the mindset of the people is one of the initial 
hurdle in establishing the equitable water distribution plan. It requires enormous 
efforts for gearing up the collective action. The role local leaders is very significant at 
this situation. Anandrao Patil is the pioneer of the CIVP. The leadership was 
supported by various ideologies in the State like GOMUKH, SOPHECOM, Pani 
Parishad and Bharati Vidhyapeeth. 
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While preparing the water distribution system, following principles were adhered to 
(WALMI, 1992a); 
 
Equity, Environmental stability and sustainability, Predictability, Timeliness, Flexibility, 
Incentives to the users, No mal-practices, Users’ control, Supplier’s control.  
 
The availability of the irrigation water in the command consists water reserves from 
the main CRVP, 18 pick up weirs, minor irrigation tanks (MITs) and eight KT weirs. 
The water availability from all sources in the basin is 6, 34,14,010 m3 (or 214 TMC). 
This irrigation water is available for irrigating 24,765 ha of cultivable area scattered in 
52 villages. The per hectare availability of water including precipitation is around 
25,561.63 m3 in the valley. The per capita availability of water is estimated to 797.5 
m3 (or 800 m3). The prevailing level of irrigation water/ha in Maharashtra is 9000 m3 

(GOM, 2008). However, it is rationalised at 6000 m3 for Chikotra Project. The Pani 
Parishad (a non-Govt organisation known as Water Council) has estimated the 
availability in the State to 16,025 m3 . 
 
The equitable water distribution model has determined at the level of 4000 m3 

assuming a family of five persons with 797.5 m3 of water available for an individual in 
the valley. Most of the rain water runs away through the river run off. It cannot be 
stored fully. Only 25 to 30 per cent of rain water is stockpiled in the valley. This needs 
to be further increasedby constructing the KT weirs and permanent reservoirs for 
irrigation at the down stream of the main dam.  
 
The bulk volume of water is lifted by electric motor pumps in two stages (or first lift in 
some cases) through a rising main pipe line with a convenient distributive channels. 
There is no possibility of canals in the region due to the hilly terrain and terraced 
cultivation. The collective groups/WUAs have been already formed in the villages. 
Some villages are in the process to establish the WUAs. 
 
There shall be one discharging valve for every 2 – 4 ha with a water metre for 
measuring the water discharge per hour. The farmers of the valve-command have to 
pay the water charges as per the use of water registered at the metre equally on the 
basis of the area. This valve-command shall have the single common cropping 
pattern collectively decided by the farmers. 
 
On an average each piece of 1 ha receives 4000 m3  of irrigation water. For the 
cluster of 21 ha land, there shall be a Block Committee. This Committee is the 
replicated model of the Phad System (group of farmers who manages the protective 
or seasonal irrigation collectively and use the same equally for plantation crops like 
sugarcane) in Maharashtra. 
  
The water services are exchanged from one group to another group depending on the 
principle of equity. The technology (lift and drip) used in it reduces the economies of 
scale. It is owned by the landless workers, deserted female agricultural workers, small 
and large farmers. Block farming is useful to all. It has low excludability because of 
large number. It is very difficult to monitor the effectiveness of water services. Private 
investment in such cases remains less. The private pump owners can be the 
members of the WUAs. Besides, large portion of subsidiary effects like floods, 
electricity generation may not be readily divisible for private purchase. So, there is low 
excludability. Now-a-day under the process of liberalisation, the huge private 
investment in large scale projects from the private sector is not possible in the river 
basin. The Public Private Partnership (PPP) is more advisable. 

2.2  Pilot project of six villages 

Six villages have been selected for the pilot project on the basis of the local support, 
leadership, economic feasibility and choice of the chief promoters. The project was 
submitted to the Govt of Maharashtra in 2006 by the federation of WUAs for approval. 
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In May, 2012, the Govt of Maharashtra approved the proposal as a replicable model 
of equitable water distribution in the State. The Cabinet Ministers of the State also 
allotted an administrative sanction for Rs.30.54 crores for irrigating 2481 ha. of land in 
6 village by implementing the pilot project. The pilot project is designed for the 
selected six villages located in three different tehsil areas of the river basin. 
 
2.3 Membership of the WUAs: 
 
All villagers (with or without land) can be members of the WUAs. Each member is 
expected to pay the beneficiary contribution and the membership fees as decided by 
the WUAs. At present the individual financial burden of the cost of lift irrigation 
scheme is shared at the rate of 5% of the cost in cash payment and rest other 15% is 
paid in the form of bank loan (optional). Thus, an individual subscribes 20% share. 
The 80% of the cost is borne by the state Govt. The membership of WUAs is 
classified into four main groups, viz., large farmers (> 6.001 ha), medium farmers 
(2.001 - 6.000 ha), small farmers (a: Farmers with 1.001 ha to 2.000 ha of land, b: 
with 0.400 ha to 1.000 ha of land, c: with 0.201 to 0.400 ha. of land, and (d) Farmers 
with up to 0.200 ha). The landless are classified into two categories; (a) Agricultural 
workers’ families (b) Individual female workers (deserted (Niradhar) women). 

2.4  Water distribution 

Lifting the water from the reservoirs and drip irrigation techniques are only mode of 
the distribution of irrigation water resources. Water distribution model is designed by 
the Federation of WUAs. The total land area of the six villages is considered for the 
distribution of water (2481 ha). It means total water allotted to this land area would be 
around 99,24,000 m3 of irrigation water. Drip irrigation is obligatory for equitable water 
distribution. It is designed as a multipurpose system suitable for all crops, whereby, 
the cost of the drip system is higher initially, but it is cheap in the long run as the 
farmers get flexibility in crop cultivation of their choice. They are and will be constantly 
educated in the modern cultivation techniques. The federation is empowered to train 
the farmers in the basin. Below Table provides the water distribution for the selected 
six villages on the basis of the population of 1991. 

Table. Water Distribution on the Basis of Population 

Name of the 
village 

Cultivable 

land  of 
WUAs (ha) 

Village 

Population 
(Census, 1991) 

Water allocation 

for each village 
(m3) 

Water 

availability 
for WUA (m3) 

Belevadi-
hubbalgi 

240 1439 11,47,603 9,60,000 

Bamane 246 985 7,85,538 9,84,000 

Begavade 224 1083 8,63,693 8,96,000 

Belevadi-
kalamma 

478 1557 12,41,708 19,12,000 

Tamanakwadi 564 1912 15,24,820 22,56,000 

Dhamane 729 1753 13,98,017 29,16,000 

Total 2481 8729 69,61,379 99,24,000 

Notes: * Excluding irrigation under private lift schemes (around 250 ha). 

 

2.5  Distributive justice by cropping pattern 

Water is a value added commodity. Obviously, it has to be priced. A farmer, who 
makes waste of water should be penalized. When irrigation water is judiciously used 
for cultivation, its demand and supply should be matched properly. Farmers demand 
water for crop cultivation and the WUAs are expected to supply the water with equity 
and efficiency. The farming blocks and the water valve areas are formed for equal 
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and efficient use of irrigation water. Each block is assigned a specific quantum of 
water supply, within which the farmers in a block are expected to use it efficiently for 
various crops. For the convenience of the farmers the cropping pattern is designed by 
the Federation for each block. However, every freedom is given to the group of 
farmers under one valve to select any one crop within the limit of water use up to 
4000 m3 per hectare.  
 
The sugarcane belt is located at the nearby land areas of the river banks, which 
contains the alluvial soils suitable for sugarcane crop with high yielding rate. This area 
has been mostly occupied by the private irrigation pumps, as it is cost effective to the 
private pump holders. The private pump holders supply their surplus irrigation water 
on the share cropping (1/4 cane yield as water charges) basis to the neighbouring 
farm holders. 
 
There shall be various types of crops grown with overlapping choices in each block of 
21 ha. Each block is entitled to receive 80,000 m3 of irrigation water. The Federation 
and WUAs decide the season wise cropping pattern for all the six villages as a whole. 

2.6  Distributive justice through block farming 

Every 20 ha of land is a block and valve ismprovided for each 1.60 to 4 ha of land. 
Each bock has a water metre to measure the volume of water discharged during the 
seaons. The farmers are free to decide their cropping pattern depending on the water 
availability to them under equitable water distribution system. But they have to grow 
single crop under a valve.  
 
The block and the land area on valves assigned to the each land area is strategic. 
The number of valves depends on the slope, land level and group of farmers. The 
flow of water assigned to each valve may be 17.4, 20 and 16.8 m3. The time of water 
discharge assigned to each valve depends upon the crops grown under a valve. The 
rotation and time of water supply to each valve is regulated by the programming set 
by the administration. 

2.7  Distributive justice in land and water allocation 

The water distribution mechanism under the CRVP model declares that, all farmers 
are getting irrigation water for one ha of gross area. The land holders having larger 
area, are eligible to irrigate up to 2 ha in the same village for 3 to 6 years, provided 
they allot their additional lands on contract or share cropping basis to the landless 
and marginal farmers and provided surplus water is available. The surplus water is 
distributed equally to all medium and large farmers who demand more water. The 
criterion of water distribution is not based on the land area they hold, but on how 
much land they irrigate. 
 
Every landless agricultural woman worker in the village can get at least 10 gunthas3 
of land area on contract basis and 400 m3 of water as her rightfor her survival.  
 
The marginal land holders can have a privilege of additional land (half-acre or more) 
from the WUAs under share-cropping or on rental basis within a limit of at least half 
hectare of total irrigated land area.  
 
The absentyland holders, who are settled in cities for their services or business can 
rent their land to the landless workers through WUAs on contract basis or share 
cropping basis. 
 

                                                
3  1 guntha = 101.17 m2. 
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If the irrigation water is surplus with the WUAs after allocating to the registered land 
and water to the villagers, the land holders of more than one hectare can claim 
additional water for their lands from the WUAs, which is again distributed equally on 
demand.  

2.8  Distributive justice in irrigation water 

(1) There are a number of lifting stations from where water can be lifted in stages. 
However, in exception cases like village Begavade, water can be lifted from the 
reservoir of CRVP directly and supplied to the blocks and valves.  

(2) A water metre placed for each block located in the central filter house of the lift, 
which is fully automated and the whole supply of water can be regulated at the 
filter house.  

(3) Lift irrigation and drip technology for the block of 21 hectares is the basis of 
water distribution. The cluster of farmers falling under every valve shall be the 
beneficiaries of water distribution. 

(4) Each block can have a Supervisory Committee of five members to look after 
the mode and methods of water distribution and to encourage the farmers’ 
groups under different valves to maximize their production in a competitive 
spirit.  

(5) There shall be one water discharging valve for every 1-2 hectares. The valve 
command shall have a single and the same crop at a given time (season). 

2.9 Supporting services 

Dependency on agriculture and poverty is enduring in the river basin. Progress can 
only be achieved through rational use of water and land resources. This project does 
not consider CUD (conservation, utilization and distribution) of water resources only, 
but the allied activities of the agriculture are also considered for the overall welfare of 
the farming community. Agricultural processing, marketing and agribusiness models 
are institutionalised and inter-linked on the basis of the local experience and the urge 
of the farmers. The Commodity and Marketing Federations and Unions of such 
activities are already registered and established. The output processing, marketing 
and agribusiness activities may further develop the employment opportunities in the 
farm and off farm activities. This will be a replicable model for other villages in the 
basin and even in other watersheds and basins too. 

2.10  Outcome of the model 

The scheme has been approved by the state. Its installation is in progress. During the 
actual mechanism of the model operative anomalies can be phased out. Meanwhile, 
following are some of the outcome earmarked for the model. 
 
(1) The prominence of the model lies in providing water rights, equity, justice and 

the significance of collective rationality in the rural area.  

(2) It provides appropriate scope for introducing contract farming, nutrifarm, 
precision farming, organic farming, corporate farming etc.  

(3) The gaps in the existing demand and supply of irrigation water can be 
minimized with an increase in the crop productivity. The productivity of 
sugarcane can be increased from current average of 75 tons/ha to 150 - 180 
tons/ha. 

(4) There is no commercial plantation of horticulture and medicinal crops at 
present. The model will provide sufficient opportunities to go for high value 
plantation crops like; strawberry, guava, cashew nut, vegetables, tea, fodder 
crops etc. High value crops can be collectively marketed in the nearby and far 
away markets.  
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(5) The traditional food crops can be replaced by modern high-value and high 
yielding cereals and pulses. 

(6) The supporting and allied activities like dairy, poultry, aquaculture, bee keeping 
fodder processing and rice mills will increase. 

(7) On-farm and off-farm activities will attract employment opportunities in the 
region.  

(8) Growth of services sector, processing sector and the marketing links can be 
created through the model.  

(9) The cost effectiveness by way of saving on fertilizer costs and climate-smart 
agriculture will revolutionize the public outlook. 

(10) The cost of new cultivation will increase but along with increase in yield and 
crop quality. 

(11) Horizontal and vertical institutional network can be developed with effective 
linkages. 

(12) Equitable distribution of irrigation water is the strategy of the state Govt for the 
analogous development of the state agriculture. 

 

3. CONCLUSIONS 
 

The Chikotra River Command is one of the replicable models, which can be taken up 
as one of the fair and judicious system of water distribution and water allocation. It 
considers the ecological and environmental needs of the basin. There is Rawlsian 
fairness (Johanson, 2000) in the system along with equity, social and economic 
justice in its operations. Irrigation water is held responsible in eliciting all types of 
fairness and justice in the rural society. But the change in local mindset is 
indispensable. The politics of water should not be the very purpose of the project. If 
the other villages converge on the same line, there shall be a unique model for the 
cluster of villages of the world. The educational institutions should be the knowledge 
partners in such type of river basins activities.  
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