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Chapter 1

Introduction

Section 1: Background and Need for the Study

1.1.1 There is no doubt about the fact that irrigation has played an important
role in accelerating the agricultural production in India. Accordingly,
Government of India has made massive investment in developing irrigation
sources (major, medium and minor) in the country since independence.
However, issues like non-utilization of complete irrigation potential and in-equity
in the distribution of water have been widely reported by many researchers from
different states of the country. At this juncture the major issues are that in spite
of huge investment, created irrigation potential has not yet been fully utilized in
the country and more importantly, the gap between irrigation potential created
(IPC) and irrigation potential utilized (IPU) is gradually increasing over time.
Developing irrigation resources requires a lot of financial and environmental cost
to the society, and therefore, non utilization of irrigation leads to wastage of
precarious resources on the one hand, and loss of opportunity to increase the
agricultural production, and subsequently the income of the rural producers, on
the other. Accordingly, necessary steps are required immediately to minimize the
gap between irrigation potential creation and utilization from the existing
irrigation resources, before rolling out the investment in the creation of new
irrigation resources.

1.1.2 Availability of reliable data on irrigated area has remained one of the
major constraints in the proper planning and management of irrigation resources
in all the states of the country. There exists a wide gap between data on gross and
net irrigated area as reported by different State Departments, namely Irrigation,
Agriculture, Revenue and Planning. There exists a lot of variation in reporting the
gross and net irrigated area by various agencies. The gross irrigated area in a
particular place corresponds to irrigation utilization at that place. Therefore, any
deviation in reporting of gross irrigated area has its own implication for gap
between irrigation potential creation and its utilization. As a result of the
observed variation in gross irrigated area, program administrators and planners
are quite often confused and find it difficult to take appropriate strategies for
development and management of irrigation facilities in a particular place and
time.

1.1.3 It is in this connection, an analytical study to find out the reasons for the
gap between irrigation potential created and its utilization was initiated by
Ministry of Water Resources, Government of India. The study was conducted in
all the States and Union Territories by four national level institutes, namely,
Indian Institute of Management, Lucknow (IIML), Indian Institute of
Management, Ahmedabad (IIMA), Indian Institute of Management, Bangalore
(IIMB) and Indian Institute of Management, Kolkata (IIMC).
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Section 2: Objectives

1.2.1

The objectives of the study were:

to examine the various issues associated with irrigation potential creation,
irrigation potential utilization, gross irrigation and net irrigation including
the definition, the reporting practices and consistencies in the data,

to suggest procedures for collection of related data to be applied uniformly
throughout the country,

to identify clearly the irrigation potential which has been created but (a)
has never been utilized, (b) has not been utilized regularly, and (c) has
gone into disuse due to various reasons,

to identify the reasons for gap in the irrigation potential created, irrigation
potential utilized and gross irrigated area, and

to suggest measures for minimizing the gap between irrigation potential
created and irrigation potential utilized.

Section 3: Coverage

1.3.1

Though the study has been conducted at all India level, Indian Institute of

Management, Lucknow (IIML) conducted the study in the seven States as given
in Table 1.1 below:

Table 1.1: Sample States Covered by IIML

Sl. No. State Gross Irrigated Area in thousand
hectare (2003-04)
1. Uttar Pradesh 17931
2. Bihar 4567
3. Jharkhand 230
4. Orissa 2518
5. M.P. 5776
6. Chhattisgarh 1179
7. Uttarakhand 570
Total 32771

Section 4: Major Issues

1.4.1

Based on the discussion with officials of Ministry of Water Resources,

Government of India, State Government Departments and secondary information
available on the subject, following issues were identified, which require utmost
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attention at the policy and management levels at different irrigation resources in
the country.

Issue # 1: There exists a wide gap between irrigation potential created
and its utilization in all the selected states.

1.4.2 Although increasing irrigation potential in different states over the years is
a laudable success, the inability of non-utilization of this potential is a serious
concern. The aggregate data on IPC and IPU for major, medium and minor
irrigation projects in different states as shown in Table 1.2 is a clear testimony of
this fact.

Table 1.2: Status of Gap between IPC & IPU in different States

Gap between IPC & IPU as % of IPC
State MMI MI Total
Bihar 35.96 20.28 26.07
Chhattisgarh 20.83 31.32 24.43
Jharkhand 34.99 20.00 25.64
Madhya Pradesh 39.32 5.39 20.56
Orissa 3.98 10.14 6.76
Uttar Pradesh 20.59 20.00 20.16
Uttarakhand 33.89 20.00 25.02

Source: Ministry of Water Resources, Govt. of India
Note: MMI: Major and Medium Irrigation; MI: Minor Irrigation

1.4.3 The statistics given in Table 1.2 clearly reveals that in the states of Bihar,
Jharkhand, M.P. and Uttarakhand, about one third of irrigation potential created
under major and medium irrigation projects has not been utilized. The
corresponding figure for the states of Chhattisgarh and U.P is about 20 percent.
The situation in Orissa is relatively less severe as only 3.98 percent of irrigation
potential created under major and medium irrigation has not been utilized so far.
Under the minor irrigation, the gap between potential created and utilization is
relatively less as compared to the same under major and medium irrigation
projects in all the selected states. However, its value ranges between 10.14
percent in Orissa to 31 percent in Chhattisgarh.

1.4.4 The poor utilization of irrigation potential created in different states has
serious implications both for cultivators as well as for the Irrigation Departments
in the country. The implications for different stakeholders can be captured as
follows:
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(a) Cultivators:
B Loss of opportunity for higher income from irrigated land

With non-availability of irrigation water, the poor farmers are constrained, which
result in:

(a) non-adoption of high yielding variety seeds,
(b) continuance of subsistence farming, and

(c) lack of initiative to diversify the cropping pattern in favor of commercial
crops, which requires high volume of irrigation water.

Due to these reasons farmers are not in a position to reap reasonable profit from
farming enterprise.

(b) Government:

Creating irrigation infrastructure requires huge investment from Government
exchequer, which has a very high opportunity cost. The gap between the
irrigation potential created and its actual utilization results in huge loss to
government in terms of:

B Underutilization of high investment cost.

B Non-recovery of even variable cost for maintenance of the irrigation
sources.

1.4.5 Due to lower water charges in India, the revenue to Irrigation Department
is very low from irrigation water used for agriculture purpose. The limited
revenue from irrigation water gets further reduced in case of non-utilization of
existing capacity of irrigation potential. All these result in non-availability of
sufficient funds for maintenance of irrigation resources, leading to even further
poor utilization of irrigation potential of a resource. Thus a vicious circle is
created in which the Irrigation Department has been trapped in most of the states
in the country.

Issue # 2: The gap between irrigation potential and utilization is
widening over time.

1.4.6 The existing gap between potential creation and utilization is not only very
large but the gap is increasing over the years as evident from Figure 1.1, thus
adding fuel in the fire. This has put a major challenge before the policy makers
and all the other major stakeholders.
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Figure 1.1: Gap between Irrigation Potential Created and Utilized over
Time

Source: Ministry of Water Resources, Govt. of India: 2007

1.4.7 It is clear from Figure 1.1 that the gap between irrigation potential created
and utilized has been widening at a higher rate since late 1970s. This problem is
not a recent phenomenon but has been persisting severely since last more than
25 years. Despite the chronic problem of under-utilization of irrigation potential
in India and voices raised about it at various forums in repeated number of times,
no major efforts have been made by respective State Governments to tackle this
problem in a spirited manner. It is really a very serious to find that the impact of
vicious circle (as mentioned earlier) is getting stronger over time resulting in
continuous increase in gap between irrigation potential created and its
utilization.

Issue # 3: There is a lot of inconsistency in data on Gross Irrigated
Area (GIA) and Net Irrigated Area (NIA) as reported by different
Departments

1.4.8 The utilization of irrigation potential can be captured by gross irrigated
area and net irrigated area. There are lot of variation and inconsistencies in data
on utilization and potential creation at state and national level reported by
different Government Departments. This probably may be due to differences in
assumptions, definitions and methodologies adopted by different agencies. The
mismatch in data reported for the whole country by different agencies is evident
in Table 1.3.
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Table 1.3: Net and Gross Irrigated Area Reported by Various Agencies

Sl. . as Total Area
No. Description (Mha) Remarks
1. | Net Irrigated Area 55.13 As per Ministry of Agriculture
Report, 2003-04
2. | Gross Irrigated Area 76.86 As per Ministry of Agriculture
Report, 2003-04
3. | Irrigation Potential 82.27 As per Planning Commission as
Utilized on 31.03.2004
4. | Annualized Irrigated 146 As per satellite survey carried
Area out by International Water
Management Institute (IWMI),
2001-03

Source: Ministry of Water Resources, Govt. of India, 2007.

1.4.9 In actual, irrigation potential utilized is basically same as gross irrigated
area and annualized irrigated area. However, there is wide variation in actual
values reported for these items by different agencies The figures in Table 1.3
clearly brings that there is an urgent need for understanding the reasons for such
variation. Accordingly an action plan has to be prepared immediately so that such
confusion can be resolved at different levels at the earliest.
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Chapter 2

Methodology

Section 1: Research Approach

2.1.1 The study used a demand and supply approach to understand the reasons
for the gap between irrigation potential created and its utilization. Basically,
intended supply of irrigation water can be represented by the irrigation potential
created, and actual supply of irrigation water corresponds to irrigation potential
utilization (gross irrigated area) at a particular point of time. The economic
theory suggests that efficient firms invest in plant capacity to match the market
demand in such manner so that at no pint of time, these firms would like to hold
either the inventory of produced goods or its plant idle. Both the phenomenon
result into a huge cost to the firms. In other words, a rigorous market research is
usually undertaken by investment firms to understand the market demand on the
one hand, and the means and ways to match this demand through its production
and marketing systems, on the other. The economic theory further points out
that the investment firms keep on evaluating the market environment
continuously to adapt its production and marketing strategies as per the
changing outside environment.

2.1.2 In the same vein, when an irrigation project is constructed, it can be safely
presumed that the Irrigation Department identifies the market demand for
irrigation water in the given place and accordingly design the project (in terms of
its irrigation potential) to fulfill the market demand. This irrigation potential is
calculated based on certain assumptions related to the project command area like
rainfall and cropping pattern. However, the actual supply of irrigation water
made through the project can be best captured by gross irrigated area in the
command of the irrigation project. Any deviation between intended supply of
irrigation water (irrigation potential) and actual supply of irrigation water (gross
irrigated area) may arise under two possible conditions:

(a) Given the cropping pattern, the cultivators don’t need irrigation water from
the project.

(b) The demand for irrigation water exists, but the irrigation project has been
operating below its capacity (both in terms of production and distribution).

2.1.3 For this purpose, the possible reasons for non-utilization of irrigation
potential (gap between intended and actual supply of irrigation water) have been
divided into demand side factors and supply side factors, as the remedial
strategies to minimize the gap would be different for demand and supply side
constraints. If the reason (a) holds true, it signifies the excess supply over
demand and therefore requires strategies to stimulate the demand for irrigation
water by changing the cropping pattern of the area in favor of high water
intensive crops. If on the other hand, the gap between irrigation potential and its
utilization arises due to reason (b), there exists condition of excess demand over
supply, resulting in relaxing the supply side constraints. The study hypothesized
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that under Indian agrarian conditions, the supply side factors are more important
to explain the reasons for gap between irrigation potential and its utilization.

2.1.4 Factors affecting supply of irrigation water have been decomposed into
two major categories:

e Non-availability of sufficient quantity of water (dependent on agro-
climatic factors and hydrological parameters of the irrigation project)

e Ineffective distribution of irrigation water even if sufficient water is
available at the time of operationalization of the project.

2.1.5 Factors affecting demand of irrigation water consist of:

e Non-adoption of recommended or assumed cropping pattern in the
potential area,

e Inequality in distribution of water among the farmers due to their
opportunistic behavior,

e Uncertainty related to availability of water at proper time in sufficient
quantity.

2.1.6 Theoretically, the gap between irrigation potential created and irrigation
potential utilized can arise due to (a) the potential has not been properly defined
(overestimation of supply), (b) there has been underutilization of the potential so
created, and (c¢) a combination of the above two reasons. As far as irrigation
potential is concerned, the study concentrated on the following issues:

e Istheirrigation potential which has been calculated/ reported for a project
at the time of its design and/ or operationalization still holds the same
value?

e Appropriateness of the various assumptions taken up to arrive out the
irrigation potential at the time of design/operationalization?

e  Whether IPC should be considered as a static or a dynamic concept?

Section 2: Selection of Sample Irrigation Projects

2.2.1 From each state, time series data on gross irrigated area and irrigation
potential for all completed major and medium irrigation projects was collected
using the format given in Appendix - 3. The data was collected separately for
Kharif and Rabi season. Based on the analysis of the data, 2 major and 4 medium
irrigation projects were selected from each selected State. In States where there is
only one major irrigation project (as in Jharkhand), more number of medium
irrigation projects were selected in the sample.

2.2.2 The following criteria were adopted for selecting the sample major and
medium irrigation projects from each State:

e Gap between IPC and IPU — high and low (to identify the reasons for
very high and very low gaps),
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e Coverage of prevailing agro-climatic regions,
e Inclusion of both older and newer irrigation projects, and

e All projects included in sample belong to the category of completed
projects only.

2.2.3 Thus, first point above was a necessary condition for the purpose of
analysis, while the next three points ensured that only relevant completed
projects representing different agro-climatic reasons were included in the
sample.

2.2.4 The criteria for selecting the sample minor irrigation projects were as
follows:

e Gap between IPC and IPU — high and low,

e Coverage of all five different types of minor irrigation projects (i.e., dug
wells, shallow tube well, deep tube well, surface flow irrigation and
surface lift irrigation) subject to availability, and

¢ Inclusion of the sample minor projects owned by government as well as
private agencies.

2.2.5 The three criteria listed above applied to minor irrigation projects situated
outside the project areas of major and medium irrigation projects. For minor
irrigation projects, the first criterion was a necessary condition to identify the
reasons for very high and very low gaps. The rest of the criteria ensured that all
the different types of minor irrigation projects have been included in the sample.

2.2.6 The sample size of farmers from command areas of various irrigation
projects under each State was about 300. Thus the total sample consisted of
about 2000 farmers from all 7 selected States. The sample was stratified based on
the location of farmer in the distribution channel of the irrigation project. It has
been voiced in several forums that there exist a lot of inequality in the
distribution of water between the farmers situated at head and tail end of the
distribution channel. Thus an appropriate sample of farmers was taken
separately from head, middle and tail region of distribution channel so as to
understand the impact of location of the farm on the supply of irrigation water.

Section 3: Methodology of Data Collection

2.3.1 At first stage, data on IPC and IPU related to each of the completed major
and medium irrigation poject was collected from the Office of Chief Engineer,
Water Resource Department from all the seven States (questionnaire as given in
Appendix -1). List of minor irrigation projects along with their location was
obtained from the 3'd Minor Irrigation Census, MoWR, Gol. From the data
collected at this stage, a suitable sample of major, medium and minor irrigation
projects (using the methodology as given in Section 2) was drawn.

2.3.2 At second stage the data from each of the selected major/medium and
minor irrigation project was collected (using the questionnaire as given in
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Appendix -2) by the team of research staff and faculty members of IIM, Lucknow.
The data related to IPC and IPU and the various factors contributing the gap
between the IPC and IPU was obtained from the respective office of the Chief
Engineer of each project. Besides, discussion was carried out with the officials of
each of the selected project to understand the qualitative factors responsible for
defining the gap between IPC and IPU.

2.3.3 At third stage, primary data (questionnaire as given in Appendix -3) from
2000 farmers from 7 States was collected by team of research staff and faculty
members of IIM, Lucknow.

Section 4: Tools and Techniques

2.4.1 Based on the information and data collected from the irrigation projects in
different states on the one hand, and detailed discussion with Chief/Executive
Engineers of the irrigation projects on the other, possible reasons responsible for
gap between irrigation potential created and its utilization have been outlined in
a Problem Tree Analysis, which provided a systematic way of examining the
problems in a project context. Most problems in a project can generally be traced
back to other problems which, in turn, could be the cause of other
problems/constraints. Problem Tree Analysis visualized such links in a Problem
Tree Diagram. This consisted of a diagram illustrating a set of relationship
amongst the problems by fitting them in a hierarchy of cause-effect relationship.
In such a diagram the causes were, conventionally, presented at lower levels and
the effects were at upper level. A location of a problem in a tree diagram does not
necessarily indicate its level of importance, but simply its position in the logical
sequence of cause-effect linkages. The underline idea in constructing a Tree
Diagram was that such a process should facilitate the organization of problems
into a logical sequence which, in turn, would lead to logical conclusions and
eventually to the identification of cost/effective solutions.

2.4.2 The various factors responsible for gap between IPC and IPU for each of
the selected projects have been ranked or prioritized based on their importance
in explaining the gap. Given the availability of data on the one hand and
discussion with the project ofiicials, on the other, a score card in terms of rank of
each of the identified factor contributing the gap between IPC and IPU, for each
of the selected project has been developed.

2.4.3 In order to define suitable starategies for minimizing the gap between IPC
and IPU, an attempt was also made to group all the factors explaining the gap
between IPC and IPU, based on the various activities of management of irrigation
resources. These activities are listed in Table 2.1 below:
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Table 2.1: Irrigation Management Activities

Sl. Activity Action
1. Water acquisition capturing water for distribution
2. Water distribution distributing water (operations)
Maintenance repairing and maintaining the physical
3: structures
Resource mobilization raising the resources for operation and
4 maintenance
5 Conflict resolution resolving conflicts between users and

system managers

Section 5: Sources of Information

2.4.1 The required information was collected by the team of research staff and
faculty members of IIM, Lucknow, from the following sources:

Interaction with officials of Irrigation Department and Agriculture
Department in the respective States and in Govt. of India.

Records maintained at the offices of Chief/Superintendent Engineer of

selected irrigation projects.

Use of other secondary information, published or unpublished reports
about irrigation status in India and in different States.
Focused group discussion with farmers, members of WUAs, and other

village community members.

Collection of data from farmers through structured questionnaire.
Report of 3rd Minor Irrigation Census conducted by Ministry of Water

Resources, Govt. of India.

Web sites of Central Water Commission and Ministry of Agriculture, Govt.

of India.

(M) Indian Institute of Management, Lucknow
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Chapter 3

Irrigation Potential Creation and Utilization — Issues in
Reporting and Measurement

Section 1: Introduction

3.1.1 Almost every decision a manger takes, needs a proper and reliable
statistics. Any resource can not be planned and managed efficiently without a
proper availability of data related to its past performance as well as on its future
use. The manager needs to assess the effect of the present decisions on the future
performance of the resource so that the right decisions are made today to create a
desired condition for tomorrow. The same holds true for irrigation water
resources. The need for timely availability of accurate statistics related to
irrigation water resources becomes more acute as water is life line of agriculture
of millions of peoples in rural India. On the other hand, creation of water
resources is capital intensive, and therefore, cost sensitive. However, availability
of reliable data on irrigated area has remained one of the major constraints in the
proper planning and management of irrigation resources in all the States of the
country. The importance of information related to water resources has been duly
emphasized in National Water Policy 2002, which stated that “A well developed
information system for water related data at national/state level should be
established with a network of data banks and data bases integrating and
strengthening the existing central and state level agencies” (National Water
Policy, 2002).

3.1.2 One of the key indicators widely used for proper assessment of the
irrigation development relates to irrigation potential created and its utilization.
This corresponds to capacity utilization of irrigation project and therefore, higher
the capacity utilization, better efficiency of irrigation project can be established.
The gross irrigated area in a particular place corresponds to irrigation potential
utilization at that place. Besides the reporting of the data on irrigation utilization,
proper measurement of irrigation potential and its utilization is of utmost
importance for strengthening the irrigation supply management system at
various projects level. Therefore, any deviation in either reporting or assessment
of irrigation potential and gross irrigated area has its own implications for gap
between irrigation potential creation and its utilization. As a result of this,
program administrators and planners are quite often confused and find it
difficult to take appropriate strategies for development and management of
irrigation facilities in a particular place and time.

3.1.3 In this context, the standard definitions used in irrigation related statistics
are reproduced below to understand the current practices of defining the
irrigation potential and its utilization.
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(a) Irrigation Potential Created (IPC)

3.1.4 The irrigation potential created by a project at a given time after its
construction is the aggregate gross area that can be irrigated in an agricultural
year by the quantity of water that could be made available by all the connected
and completed works up to the end of water course or the last point in the water
delivery system.

(b) Irrigation Potential Utilized (IPU)

3.1.5 The irrigation potential utilized is the total gross area actually irrigated by
a project/scheme during a particular agriculture year.

(c) Net Irrigated Area (NIA)

3.1.6 The total area which is irrigated in an agricultural year, counting the area
irrigated more than once on the same land only one time.

(d) Gross Irrigated Area (GIA)

3.1.7 The total irrigated area under various crops during a year, counting the
area irrigated under more than one crop during the same year as many times as
the number of crops grown and irrigated.

Section 2: Sources of Irrigation Data Reporting at State and National
Level

3.2.1 Data on irrigation potential utilized for a particular major and medium
irrigation project is collected at project office by the ground functionaries of State
Irrigation Department. The main responsible people for this purpose are
Seenchpals, Ameens, Ziledars, Patrolmen, and Canal Inspectors. Since
implementation of minor irrigation schemes in States is undertaken by different
Departments and Organizations, there has not been a single nodal Department in
the State to compile the minor irrigation statistics for the entire State. Thus, for
minor irrigation schemes, the most authentic data on irrigation utilization has
been collected during periodic Minor Irrigation Census conducted by Ministry of
Water Resources, Gol, through State Irrigation Departments. The data collected
by Irrigation Department pertains only to area irrigated by the particular
major/medium irrigation project in its command area. It does not take into
account the area irrigated by private irrigation sources.

3.2.2 At State level, the data on GIA and NIA is collected by village Patwaris by
plot to plot enumeration under Land Use Statistics in all the States except Orissa,
where these figures are collected through sample surveys carried out by State
Directorate of Economics and Statistics. Village Patwaris collect crop-wise and
source-wise (including the private sources) data on irrigated area. If a farmer’s
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land falls under the command of an irrigation project, it is counted as “irrigated”
irrespective of whether the land has been irrigated or not by the farmer. This
approach is more based on irrigation potential rather than actual irrigated area.

3.2.3 At national level, state-wise data on GIA and NIA are complied by
Directorate of Economics and Statistics under Ministry of Agriculture, Gol,
whereas Central Water Commission (CWC) under the aegis of Ministry of Water
Resources, Gol is responsible for reporting the data on irrigation potential
utilization for all major and medium irrigation projects.

3.2.4 As pointed out earlier, in a particular place, theoretically IPU should be
identical with GIA at a given point of time. However, there exists a substantial
variation in reporting the gross irrigated area by Directorate of Economics and
Statistics and irrigation potential utilization by Central Water Commission (Table
3.1). This variation is quite evident across the States in Table 3.1. It can be seen
that in contrast to other States, M.P and Orissa are the two States where GIA
figures have been reported more than IPU. In terms of the magnitude of the
variation between the two indicators, maximum difference has been found in
Jharkhand (58.85 percent), whereas it is lowest (00.47 percent) in Orissa. The
variation is quite substantial in M.P. also where it varies about 25 percent.

Table 3.1: State-wise Irrigation Potential Utilised and Gross Irrigated
Area
(‘000 Hectare)

Sl. | State Irrigation Gross Variation
No. Potential Irrigated between
Utilised (IPU) | Area (GIA) |IPU and GIA
(2003-04) (2003-04)
1. Bihar 4875 4567 308 (06.32)
2, Chhattisgarh 1243 1179 64 (05.14)
3. Jharkhand 559 230 329 (58.85)
4. Madhya Pradesh 4611 5776 | -1165 (25.26)
5. Orissa 2506 2518 -12 (00.47)
6. Uttar Pradesh 21623 17931 3692 (17.07)
7. Uttarakhand 680 570 110 (16.17)

Note: Figures in parentheses represent percent difference between IPU and GIA over IPU.
Source: Central Water Commission, MoWR, Gol. (www.cwc.nic.in)

3.2.5 The differences between IPU and GIA as shown in Table 3.1 can not be
explained merely by statistical errors in reporting the data by two different
agencies. A large variation between the two different indicators (which ideally
should be more or less equal) is a matter of serious concern and creates a lot of
confusion. The possible reasons for such discrepancy look like as follows:

(a) The data reported by Irrigation Department does not take into account the
area irrigated by private irrigation sources of the farmers. IPU corresponds to
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only the actual area irrigated by a particular irrigation project in its command.
Thus, ideally it should not be compared with GIA as reported by Agricultutre
Department.

(b) In all the States, the collection of such data has become more or less a routine
work without understanding and appreciating the importance of such exercise by
the ground functionaries responsible for collection of these data. It is also true
that Patwaris and Seenchpals are not able to devote enough time required for
collection of such data in a most rigorous manner.

(c) The approach used for collection of data used by two agencies is different with
respect to irrigation water. Basically Irrigation Department (as a resource
provider) collects data on actual area irrigated by a irrigation project in its
command. The same data is sent to Revenue Department for collecting the water
charges from the farmers. Agriculture Department (as user of irrigation
resource), collects the data on potential basis (please refer para 3.2.2). The
figures reported by Agriculture Department do not have any relationship with
water charges to be collected from the farmers.

(d) Since the revenue from irrigation water is collected on the basis of data
provided by Irrigation Department, it is the tendency on the part of farmers to
under report the area under irrigation to Seenchpals, who do not monitor the
irrigated area carefully and quite often do the recording of irrigated area based on
verbal enquiry with farmers.

(e) There is possibility of duplicity in the recording of irrigated area in case minor
irrigation schemes are located in command area of major and medium irrigation
projects. Ideally, the area irrigated by minor irrigation schemes should be
adjusted while recording the area irrigated by major or medium irrigation
projects.

3.2.5 The irrigated potential created (IPC) figures relate to figures as proposed
in the design of the project, in all the States. The CWC compiles the state-wise
figures of IPC of all the completed and ongoing projects. The figure for IPC for a
project is conceptualized at the time of construction of the project based on the
availability of quantity of water and the projected cropping pattern in the
command area whereas the water requirement per unit of area of different crops
varies in different seasons and in different agro-climatic conditions.

Section 3: Irrigation Potential and Utilization — Issues
3.3.1 The definition of IPC and IPU in all the States is based on the concept of

“Area Irrigated” as laid down by Panning Commission 1973. The measurement of
IPU and GIA does not take in to consideration the followings:

e the duration of the crop,
e volume of water applied per unit area under the crop, and
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e the number of irrigations applied per unit area of a crop

3.3.2 In an area if long duration crop, say sugarcane, is being cultivated under a
particular acreage in a particular year, as compared to other area, where farmers
are cultivating 2 crops on the same acreage in the same year, then the GIA of the
second area would be double as compared to the first area even though the
requirement of water for sugarcane is higher than that for 2 crops together in the
second area. It would project a higher efficiency of the irrigation project in the
second area as compared to that of in the first area. Secondly, if one farmer
applies X inch of water per unit area of a crop in a particular number of
irrigations, and another farmer uses Y inch of water per unit area of the same
crop in the equal number of irrigations, area of both the farmers is treated at par
as far as recording of GIA as well as IPU is concerned. Thirdly, though the
number of watering per unit area of a crop may vary across the farmers, but the
area of each farmer will be same for counting irrigated area. These issues are not
captured presently in defining the concept of IPU and GIA. The moot reason
behind this problem is that water rates are currently charged on the basis of area
irrigated and not on volume of water consumed by a farmer.

3.3.3 The concept of volumetric approach of water utilization involves three
distinct but interrelated concepts, namely water planning, water distribution and
water auditing. Water planning and distribution can be entrusted to Water Users’
Association based on principle of warabandi. The Irrigation Department can
release the water in a particular quantity at the minor level, which will help in
auditing the quantity of release of water and the consumption of water by farmers
in that particular command. In this way, one can easily identify the loss of water
in distribution as well as theft of water on any unauthorized piece of land.

The Warabandi Principle — equity based water delivery practice

3.3.4 The word Warabandi originated from two vernacular words, wara and
bandi, meaning ‘turn' and “fixation' respectively. As such, Warabandi literally
means fixation of turn' for supply of water to the farmers. Under this system of
management, the available water, whatever its volume, is equitably allocated to
all farmers in the command irrespective of location of their holdings. The share of
water is proportional to the holding area in the outlet command and allocated in
terms of time interval as a fraction of the total hours of the week.

3.3.5 Almost all of the irrigation projects in all the States were designed to
distribute a limited supply of water to the greatest number of farmers possible.
Under this situation, the distribution of water can best be governed by the
Warabandi principle, a rigid rotational cycle of fixed duration, frequency, and
priority level. The main principle on which Warabandi system works is that the
allocation of water is in proportion to the size of the farmer's land holding. The
system is simple to plan and operate. The key features of the Warabandi system
are as follows:

Indian Institute of Management, Lucknow 16




Individual farms are aggregated into hydrologic units (known as
chaks).

Each chak is served by a watercourse whose capacity is proportional to
the size of the chak. Design duty at the chak level in all the canal & lift
systems are defined well.

Each farm holding in the chak is entitled to take the full supply in the
watercourse during a specified period proportional to its size. By
having the entitlement period proportional to the size of holding and
having watercourse flow proportional to the size of the chak, all
farmers in the command under distributaries that receive water in that
week are ensured a uniform volumetric allocation per hectare per
week.

3.3.6 Since the water allowance per hectare is very low, water scarcity is a built-
in feature of the system (this is especially in case of canal irrigation where the
water is provided to large area). After the Warabandi is fixed, notified and
published, it is practically implemented in field by the shareholders, again in a
participatory manner by mutual consent. Therefore, the role of the Department
would be that of a facilitator and not merely regulator.

3.3.7 Broadly there can be two methods which may be adopted for the
measurement of irrigation facility being provided to the agricultural fields.

1. Areairrigated approach

2. Volumetric water supply approach.

Both the modes have certain merits & demerits which are elaborated as below:

(a) Area Irrigated Approach

Merits

© This method of irrigation measurement is very simple & had been in use
till now.

© © 06 0 006

Not much skill is required in recording of measurements.

Takes care of variety of crops having irrigation as the irrigation charges are
crop type dependent.

Takes care of area served under irrigation as the irrigation charges are per
unit area.

Takes care of different types of irrigation resources, as the irrigation
charges are system wise.

Takes care of damages caused to crops due to non supply of sufficient
water.

Takes in to consideration the wastage of water due to cutting(s) in water

carrier(s) & also the unauthorized use of water for irrigation & levies
punitive charges in both cases.
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Demerits

©
©

© © 06 06 00666 O O

No control on the quantity of water, being utilized in the agricultural fields
for irrigation.

No consideration of location of water application, whether, at Head,
Middle or at tail.

No consideration of quantity of water application, whether one or more
number of watering.

No control over the excess use of water as water charges are not linked
with water quantity.

Leads to excess use of water.

Leads to wastage of precious water resource.

No consideration of water availability at the source.

No consideration of equitable distribution of water among the stake
holders vis-a-vis availability of water quantity at the source.

Does not take in to consideration the quantity of water being wasted due to
cutting of water carrier(s) or unauthorized use of water.

Can not check over use of water in the head reaches of canal/water
carrier(s).

Does not have a system to provide water in the tail reaches of canal /water
carrier(s).

Can not ensure equitable distribution of water in the canal command(s) to
the stake holders.

© No provision of differential water charges on the basis of land holdings &

©

number of watering.
Water audit is not precise.

(b) Volumetric Water Supply Approach

Advantages

OO0

Shall ensure judicious & optimum use of water.

Shall ensure water regulation in a much better fashion.

Shall ensure equitable distribution amongst the stake holders.

Collection & realization of revenue shall be easy.

Prepaid system of water charges for the volume of water to be supplied can
be enforced thus generating revenue resources prior to providing the
facility.

© Shall minimize the tendency of over use/misuse of water as the user has to

pay for the excess use of water.

© Shall ensure qualitative service to the stake holders with better & efficient

water distribution system.

Shall minimize the intervention of the water supplying authority as its
responsibility shall seize just after the volumetric supply to the stake
holder group(s) /organization(s).

Shall require lesser operating & managerial staff thus reducing the O & M
cost and making the system sustainable.
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© Water accounting shall be more scientific & easy.
Demerits

© Requires efficient water distribution carrier system(s) having required
capacity of water carriers & mechanism to prevent leakage / wastage of
water from the system. One time renovation/rehabilitation of the system
shall be necessary.

© Requires efficient & skilled staff for the proper upkeep & management of
the water distribution system for supplying water on volumetric basis
amongst the stake holder/water user group(s)/organization(s).

© Requires modern & efficient regulatory & monitoring system to ensure
qualitative service.

© Requires efficient water audit system.

© Requires efficient Water User 's Association(s)/Group(s)/Organization(s).

3.3.8 Most of the irrigation projects were designed based on the notion of
providing protective irrigation (not full irrigation) to the crops in case of failure of
monsoon particularly in Kharif season. Moreover, the irrigation potential was
calculated based on a particular cropping pattern in the command area of the
project, as the demand of water is based on the nature of crop under cultivation.
Both these assumptions have changed over time. Based on market conditions and
technological changes, cropping pattern has changed almost in all the places in
favor of more water intensive crops. This has resulted in increased demand of
irrigation water by the farmers. On the other hand, due to lack of effective control
on the distribution of water, farmers located at head of the canal over irrigate the
land leaving less water availability to the users at the tail end. With less water
availability, the water does not reach to the farmers at the tail end. This affects
the extent of area irrigated by a particular irrigation source. This problem become
more acute when there is less water availability at the irrigation resource due to
less rainfall.

3.3.9 The working efficiency of any asset is bound to decrease continuously over
time due to wear and tear. That is why the concepts of depreciation and economic
life are usually applied in investment analysis. In order to maintain an asset till
its economic life, regular maintenance is also undertaken and financial analysis of
the project incorporates ex-ante provision for maintenance cost. The same should
be applied for irrigation projects. The irrigation potential calculated at the time of
inception of the project has been reduced over the years due to reduction in water
availability and loss of capacity of canals and reservoirs. But unfortunately, no
depreciation has been taken in to account in reporting the figures of IPC of a
particular project. Non-availability of sufficient funds for maintenance of
irrigation project has been widely accepted in all forums. Therefore, assuming the
constant IPC figure for a project over the years and that too without proper
maintenance looks very surprising. A periodic assessment of IPC for each project
is required. In the absence of such exercise, IPC figures reported presently are
highly inflated and therefore, any gap between IPC and IPU becomes artificially
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high. Under this scenario, gap between IPC and IPU does not provide the correct
signal for judging the working efficiency of an irrigation project.

3.3.10 Besides, the depreciation, there is also an urgent need for reassessment of
IPC for each project due to the following reasons:

(a) IPC figure is for a project is based on assumed cropping pattern at the time of
inception of the project. The cropping pattern has changed over time, and thus
requirement of water. Therefore, even if we take “Area Approach” for defining the
IPC, at present time the same area can not be irrigated by the project given the
change in water demand.

(b) The rainfall, which is a major source of water to most of the irrigation project,
has changed both in terms of magnitude and time pattern. With the changes in
the pattern of rainfall over time in the command area of a project, the irrigation
capacity of a project should be reassessed.

(c) In some cases, in order to bring down the cost of irrigation per unit of
cultivated area, the IPC figure was artificially inflated at the time of sanction of
the irrigation project. Although it concealed one problem of higher cost, it created
a new problem of large gap between IPC and IPU at the time of performance of
the project.

Section 4: Suggested Measures

3.4.1 Following suggestion are made in order to improve the present system of
defining and measuring the concept of IPC, IPU and GIA for the irrigation
projects:

(a) As discussed above, IPC figure for each irrigation project should be
periodically reassessed treating IPC as dynamic and not as a currently presumed
static variable. A concern in the similar lines has been also raised in the Report of
the Task Force for Preparing Guidelines for Reporting the Figures of Irrigation
Potential Created and Utilized in a Uniform Manner, Central Water Commission,
2002.

(b) The definition of IPC and IPU based on “Area Irrigated” as proposed by
Planning Commission in 1973 needs a fresh look by the planners and
administrators as the present approach does not provide the accurate measure of
these two indicators. The concept of volumetric approach of water utilization
should be debated over the “Area irrigated” approach to finalize the process of
defining the IPC and IPU.

(c) Whatever the concept is used in defining these concepts, there is no doubt
about the removal of dual system of reporting these figures at State level as it
creates only doubts and confusion. Presently the two independent parallel
institutions (Irrigation and Agriculture Departments) report these figures, but
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without any coordination among them. The methodology used by Agriculture/
Revenue Department (based on complete enumeration of farms in the village)
looks better provided Patwaris are motivated and properly equipped to collect
such data at village level. There must be some incentive dis-incentive structure to
ensure the authentication of the required data at the village level.

(d) The Task Force set up in 2002 by Govt. of India for Preparing Guidelines for
Reporting the Figures of Irrigation Potential Created and Utilized in a Uniform
Manner suggested for a single nodal agency in each of the State for collection of
data related to irrigation resources. The Task force recommended State
Agriculture Statistics Authority (SASA) functioning within the Department of
Economics and Statistics may be designated as nodal agency for this purpose. But
no action seems to have been taken in this regard.

(e) A periodic census of all completed major and medium irrigation projects
should be undertaken as in the case of minor irrigation schemes.
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Chapter 4

Major and Medium Irrigation Projects

Section 1: Sample Major and Medium Irrigation Projects

4.1.1  The data on the following variables for all completed major and medium
irrigation projects from different States was collected.

e Present irrigation potential of the project for Kharif and Rabi season,
separately

e Irrigation potential of the project for kharif and Rabi season, separately at
the time of inception of the project

e Year of inception of the project

e Total irrigated area by the project in Kharif and Rabi season, separately
during last ten years

e Agro-climatic region under which the project is located

4.1.2 The percentage utilization in terms of gross irrigated area to irrigation
potential for all the projects in selected States was calculated to identify the
sample projects in each State. Based on the secondary data, and criteria adopted
for selection of sample irrigation projects, 6 irrigation projects (major and
medium) were selected from each of the State. The sample irrigation projects
from different states are given in Tables 4.1.1 to 4.1.7.
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Table 4.1.1: Gross Irrigated Area as percentage of Potential Created for Sample Irrigation Projects - U.P

S. . 2004-05 2005-06 2006-07
N Project
o. K R T K R T K R T
Major Irrigation
1 | Upper Ganga Canal System 72.26 65.71 69.08 73.33 62.36 68.01 72.60 | 64.08 68.47
2 | Sharda Sahayak Pariyojana 74.03 66.70 70.52 71.91 63.65 67.95 72.59 4.79 40.05

Medium Irrigation

Chd. Charan Singh Gola Pump

1 14.11 15.02 14. 10.82 16.38 13.1 12. 16.6 14.
Canal 4 5 4.49 3 3.15 99 7 4.53
Chd. Charan Singh Dohari Ghat

2 o. 8.18 . 8.6 .68 .16 .2 .0 2.18
Pump Canal 50.95 3 44.57 406.64 39 44 47.27 37.09 4
Ghaghra Canal 32.93 1.09 22.44 26.01 | 131.69 60.84 76.86 |  19.62 57.99
Ranipur Canal System 10.36 10.91 55.00 55.18 8.91 9.09

Note: K = Kharif Season, R = Rabi Season, T = Total
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Table 4.1.2: Gross Irrigated Area as percentage of Potential Created for Sample Irrigation Projects - M.P

S 2000-01 2001-02 2002-03 2003-04 2004-05
N;)- Project K R T K R T K R T K R T K R T
Major Irrigation
1 82§nmatl)al 34.31 | 31.43 | 31.86 | 13.29 | 56.43 | 42.83 | 0.4 3.91 2.8 0.0 55.99 | 38.34 | 3.74 57.98 | 40.88
2 Rangvan | 0.0 24.95 | 9.46 0.0 61.92 | 23.48 | 0.0 58.09 | 22.03 | 0.0 71.36 | 27.06 | 0.0 67.2 25.48
Medium Irrigation
1 Segval 0.00 | 0.00 | 0.00 | 36.11 |22.22 |29.17 | 16.56 | 50.89 | 33.72 | 0.00 | 68.89 | 34.44 | 0.00 | 63.00 | 31.50
2 Kerva - 33.36 | 33.36 | - 0.00 | 0.00 |- 0.00 | 0.00 |- 21.66 | 21.66 | - 21.66 | 21.66
3 ggiiarhi 0.00 | 47.82 | 26.09 | 4.15 47.74 | 27.93 | 0.00 | 43.37 | 23.66 | 0.00 | 46.34 | 25.28 | 0.00 | 51.28 | 27.97
4 | Satak 15 126 106 86 94

Note: K = Kharif Season, R = Rabi Season, T = Total
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Table 4.1.3: Gross Irrigated Area as percentage of Potential Created for Sample Irrigation Projects —
Bihar

S.No Project 2000-01 2001-02 2002-03 2003-04 2004-05 2005-06

Major Irrigation

L II\’II?C:;Z}::’[K oel Res. 55.44 7315 71.88 84.22 57.14 79.60

2 gij.;in Koshi 4.60 5.82 5.62 9.19 6.61 7.13

3 S;;lteeriannal 73.94 72.92 81.79 67.06 65.53 72.87
Medium Irrigation

1 Batane Res. Sche. 26.08 20.25 28.96 28.21 12.20 13.08

2 Kharagpur Sche. 93.51 90.65 86.90 89.22 92.57 94.87

3 Orni Res. Sche. 10.53 5.79 11.33 24.05 22.50

Note: K = Kharif Season, R = Rabi Season, T = Total
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Table 4.1.4: Gross Irrigated Area as percentage of Potential Created for Sample Irrigation Projects —

Chhattisgarh

S. . 2000-01 2001-02 2002-03 2003-04 2004-05

N Project

L5 K R T K R T K R T K R T K R T

Major Irrigation
Tandula 24.1

1 ) 24.1 128. 128. 28. 28. 8. 8. 123.2 123.21
Jalasay 7 4.17 5 5 53 53 | 76.73 76.73 3 3

) Kodar 3511 0.00 | 2511 | 94.94 | 0.27 | 67.84 | 99.60 | 0.00 | 71.09 | 27.18 | 20.65 | 27.89 | 95.61 | 1.76 | 68.75
Jalasay 7
Medium Irrigation
Maroda

1 . . 64.2 64.2 .78 .78 2.70 2.70 .8 .8
Jalasay 33.93 33.93 4.27 4.27 | 59.7 59.7 42.7 42.7 47.67 47.67

2 Matea moti 0.00 0.00 0.00 | 93.46 | 0.00 | 71.89 | 64.78 | 0.00 | 49.83 | 0.00 0.00 0.00 | 92.82 | 0.00 | 71.40
Jalasay
Kuwarpur

20.80 .0 15. 22.82 | 81.60 0.76 | 11.76 20. 21.6 21.6

3 Jalasay 33.07 5.53 90.7' 7 47 4 4
Pralkoat

4 15.48 | 0.00 | 10.32 | 21.88 | 11.65 | 18.47 | 28.18 | 5.00 | 20.45 | 17.50 | 27.03 | 20.67 | 12.56 | 21.20 | 15.44
Jalasay

Note: K = Kharif Season, R = Rabi Season, T = Total
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Table 4.1.5: Gross Irrigated Area as percentage of Potential Created for Sample Irrigation Projects —

Jharkhand
. 2000 - 2001- 2002- 2003 - 2004- 2005- 2006-
S.No. Project o1 . 03 04 05 o5 07
Major Irrigation
1 Kanchi Irrigation Scheme 69.21 59.73 59.73 79.52 79.63 42.55 64.34
Medium Irrigation
1 Sona Irrigation Scheme 28.33 18.41 18.41 39.66 42.49 40.37 50.99
2 Latratu Reservoir Scheme 31.72 14.85 14.85 13.69 17.37 17.98 18.30
3 Malay Reservoir Project 37.64 36.28 36.28 33.56 4.22 18.36 77.97
4 lc\jdailygﬁrakcm Left Bank 89.66 67.88 67.88 94.09 103.45 116.65 117.73
5 Sunder Reservoir Scheme 90.26 88.95 88.95 92.00 86.00 35.00 48.15
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Table 4.1.6: Gross Irrigated Area as percentage of Potential Created for Sample Irrigation Projects -
Orrisa

2005-06
S.No. Project
K R T

Major Irrigation
1 Rushikulya System 100.0 0.0 100.0
2 Hirakud System 100.0 100.0 100.0

Medium Irrigation
1 Pitamahal 100.0 38.7 76.6
2 Ramiala 100.0 100.0 100.0
3 Behuda 100.0 0.0 100.0
4 Sunei including Extn. 100.0 26.9 74.6

Note: K = Kharif Season, R = Rabi Season, T = Total
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Table 4.1.7: Gross Irrigated Area as percentage of Potential Created
for Sample Irrigation Project- Uttarakhand

Lower
Gwalakot Bhakhra Rudrapur | Supakot Bullawal
Name of Canal | Hydrum Canal Canal
Canal Canal
Scheme Scheme Scheme
Scheme
Kharif 80 125.57 110.73 59.52 213.75
2002- Rabi 70 266.67 362.20 66.67 118.21
03 Total 75 167.90 190.35 63.10
Kharif 40 123.19 111.30 48.81 208.59
2003- Rabi 70 265.23 367.07 60.71 126.11
04 Total 55 165.80 192.28 54.76
Kharif 40 124.16 109.60 48.81 205.84
2004- Rabi 70 235.80 368.29 61.90 133.67
05 Total 55 157.65 191.51 55.36
Kharif 40 113.76 129.38 48.81 206.18
2005- Rabi 70 216.87 382.93 61.90 140.20
06 Total 55 144.69 200.65 55.36
Kharif 40 113.32 131.07 50 206.87
2006- Rabi 70 223.05 360.98 63.10 402.00
o7 Total 55 146.23 203.86 56.55
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Section 2: Analysis of Sample Irrigation Projects — U.P.

1. Doharighat Pump Canal System

4.2.1 Doharighat pump canal, one of the major lift irrigation schemes of Uttar
Pradesh, was constructed on the right bank of river Ghaghara in the year 1956.
With a pump house of 600 cusec water capacity, it was designed to cover a
Cultural Command Area (CCA) of 55,500 hectare in the Azamgarh (now Mau)
and Balia districts of Eastern U.P. Out of 55,500 hectares of CCA, 40 percent was
kept as Proposed Potential Area (PPA) in Rabi and Kharif season, respectively.
Thus, it was proposed that the project will irrigate a total area of 44400 hectares
comprising of 22200 hectares in Rabi and Kharif season, respectively. The canal
was remodeled in the year 1974 for 660 cusec water discharge capacity. For this
purpose, 4 pumps of 75 cusec were installed in 1974 and 8 pumps of 60 cusec
were put on in 1983.

4.2.2 The irrigated area from the project during last 7 years separately in Kharif
and Rabi seasons has been presented in Table 4.2.1 below. The figures in Table
4.2.1 show a very dismal performance of the canal. During Kharif season, on an
average about 50 percent of the potential has been utilized which has further
gone down to only 42 percent in the year 2007-08. The same fate has occurred in
Rabi season too, where the project has been able to irrigate only 37 percent of its
potential irrigated area.

Table 4.2.1: Irrigated Area by the Doharighat Pump Canal System
during 2001-2008

e Irrigated Area (hectare)
Kharif Rabi

2001-02 11118 (50.54) 10438 (47.01)
2002-03 11641 (52.43) 9858 (44.40)
2003-04 11869 (53.46) 8854 (39.88)
2004-05 11204 (50.47) 8406 (37.86)
2005-06 10695 (48.17) 8738 (39.36)
2006-07 10398 (46.84) 8158 (36.74)
2007-08 9382 (42.61) NA

Source: Office of Chief Engineer, Doharighat Pump Canal System, Gorakhpur
Note: Figures in parentheses indicate percent utilization of irrigation potential.
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Reasons for Gap between Irrigation Potential and Utilization:

4.2.3 A detailed discussion with officials of the project has revealed the
following key reasons for such poor performance of the project.

(a) Decreased Pump Efficiency

4.2.4 The discharge and efficiency of the pumps have gone down significantly.
The maximum average discharge of water from all 10 pumps during Kharif
season has been 283 cusec (Table 4.2.2) against designed discharge of 660 cusec.
Thus the system is running at less than 50 percent efficiency level. The problem
has further worsened in the months of Rabi season when the maximum average
monthly discharge of water from all the pumps has been 208 cusec with hardly
30 percent efficiency level. The pumps are about 25 years old and have run over
60 to 80 thousand hours against the economic life of 20 thousand hours. The
efficiency of motors has also gone down due to brittleness of copper strips of
stator, due to fatigue. Impeller and casings that were of cast iron have eroded
while interacting with sand content of water.

Table 4.2.2: Monthly Discharge of Water
(in Cusec)

S. Year
No. Mosth 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007

Kharif

1. | April 210.0 | 201.0 | 106.0 | 167.0 | 108.0 | 139.0 | 181.0 | 202.0

2 May 271.0 | 230.0 | 262.0 | 288.0 | 235.0 | 157.0 - -

3 June 150.0 | 352.0 | 288.0 | 276.0 | 234.0 | 248.7 | 261.0 | 272.0

4. | July 344.0 | 332.0 | 327.0 | 310.0 | 305.0 | 357.0 | 310.0 | 353.0

5 August 248.0 | 336.0 | 313.0 | 198.0 | 344.0 | 288.0 | 351.0 | 162.0

6 Sept. 163.0 | 122.0 | 237.0 | 98.9 | 219.0 | 292.8 | 315.0 | 295.0
Mean 231.0 | 262.2 | 255.5 | 223.0 | 240.8 | 247.1 | 283.6 | 256.8
Rabi

7. | October 210.0 83.0 | 173.0 | 46.8 | 198.0 | 308.0 | 291.0 | 298.0

8. | Nov. 106.0 62.0 | 112.0 | 55.4 | 79.0 - - -

9. | Dec. 111.0 - - 78.2 | 98.9 | 110.0 | 139.0 | 181.0

10. | January 213.0 | 207.0 | 113.0 | 180.0 | 123.0 | 172.0 | 202.0 | 235.0

11. | February | 217.0 | 190.0 | 118.0 | 126.0 | 184.0 | 147.0 | 239.0 | 186.0

12. | March 219.0 | 244.0 | 190.0 | 181.0 | 178.0 | 197.0 | 124.0 | 151.0

Mean 187.0 | 169.7 | 114.9 | 125.2 | 134.6 | 151.5 | 193.9 | 207.9

Source: Office of Chief Engineer, Doharighat Pump Canal System, Gorakhpur
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4.2.5 Due to reduced pump efficiency, the water at the head of canal is not
adequate. Month-wise availability of water at head of canal has been given in
Table 4.2.3. Ideally, at any particular day, the water in the canal should be
available at 2.13 meter. Against the requirement, it is evident that average height
of water in different months of Kharif season has been about 1 meter or little
more than 1 meter across the years. The water availability in different months of
Rabi season has been quite low, with mean availability of water varying from as
low as 0.56 meter in the year 2003 to as high as 0.91 meter in 2007.

Table 4.2.3: Availability of Water at Head Point of Canal
(in meter)

Sl. Year
No. Monts 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Kharif
1. | April 0.89 0.89 1.38 0.75 0.51 0.64 0.86 1.21
2. | May 1.12 1.30 1.09 1.19 0.99 0.72 - -
3. | June 0.71 1.41 1.15 1.15 1.01 0.97 1.08 1.12
4. | July 1.37 1.34 1.31 1.31 1.23 0.41 1.22 1.43
5. | August 1.04 1.05 1.31 0.85 1.37 1.18 1.40 0.75
6. | September 0.75 0.60 0.96 0.50 0.93 1.19 1.28 1.21
Mean 0.98 1.10 1.20 0.96 1.01 0.85 1.17 1.14
Rabi
7. | October 0.90 0.47 0.77 0.31 0.85 1.22 1.19 1.21

8. | November 0.56 0.38 0.56 0.36 0.46 0.20 - -

9. | December 0.56 0.43 0.45 0.45 0.53 0.56 0.65 0.81

10. | January 0.92 0.87 0.55 0.80 0.62 0.75 0.81 0.99
11. | February 0.96 0.86 0.59 0.63 0.80 0.68 0.97 0.83
12. | March 1.23 1.07 0.90 0.81 0.78 0.85 0.60 0.69

Mean 0.86 0.68 0.64 0.56 0.67 0.71 0.84 0.91

Source: Office of Chief Engineer, Doharighat Pump Canal System, Gorakhpur

(b) Inadequate Power Supply

4.2.6 Inadequate power supply has added the fuel in the fire for reduced
discharge of water from the system. The monthly non-availability of electric
power from the year 2004 to 2007 has been presented in Table 4.2.4. The figures
show not only the low availability of electric power in different months but also
present the erratic nature of its availability. This is also one of the reasons for not
running the pumps properly resulting in low discharge of water from the pumps.
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Table 4.2.4: Power Un-availability at Doharighat Pump Canal System

(Hours)
Sl. Month Year
No. 2004 2005 2006 2007
Kharif
1. | April 57 28 54 19
2. | May 26 - - -
3. | June 24 53 27 10
4. | July 97 24 22 2
5. | August 24 27 14 3
6. | September 24 23 18 22
Rabi
7. | October 35 19 18 11
8. | November - - - -
9. | December 40 67 19 3
10. | January 14 35 27 4
11. | February 34 19 21 40
12. | March 98 - 14 18

Source: Office of Chief Engineer, Doharighat Pump Canal System, Gorakhpur

(c) Lack of Distribution Channels

4.2.7 During the discussion with the officials of the project, it came out clearly
that distribution channels up to the farmers’ fields are not in proper conditions.
As per the rough estimate by the project officials, about 5 percent of the irrigation
potential is not covered for irrigation due to this particular reason. This turns out
to be about 2775 hectare. The reasons for lack of distribution channel are several.
In some cases, the channels have been destroyed by the local farmers and have
been encroached. In some places, the areas under original field channels have
been allotted to farmers under land consolidation. Another reason is the beach of
channel due to construction of road under some Village Development Program by
Gram Panchyat. The staff of the Irrigation Department is not able to effectively
monitor the distribution of water from head to tail. This is due to lack of time
available to the staff for proper monitoring of distribution of water on the one
hand, and their inability to control the dominant socio-political group of farmers
on the other.

(d) Lack of Budget for Maintenance

4.2.8 The availability of funds for maintenance of the system is presented in
Table 4.2.5. It is clear that available funds are very meager in comparison to
requirement of funds for proper maintenance of the system. It was only 22
percent of the requirement in the year 2006-07. Main canal and its distributaries
need de-silting at regular interval. It is not possible due to lack of budget for
maintenance purpose. Channel section of system has been deteriorated because
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of non-availability of sufficient maintenance fund. Different canal regulating
structures like gates, gauge pillars, and tail gulls have either been damaged or are
not available.

Table 4.2.5: Availability of Funds for Maintenance of the System

Required amount as per S .
Year the approved norms anctioned amount
bp (Rs. Lakhs)
(Rs. Lakhs)
1998-99 167.71 52.93 (31.56)
1999-2000 167.71 44.73 (26.67)
2000-01 167.71 65.40 (39.59)
2001-02 167.71 65.13 (38.83)
2002-03 195.54 65.13 (33.33)
2003-04 195.54 40.07 (20.49)
2004-05 216.35 40.27 (18.61)
2005-06 216.35 44.04 (20.35)
2006-07 216.35 47.69 (22.04)

Source: Office of Chief Engineer, Doharighat Pump Canal System, Gorakhpur
Note: Figures in parentheses indicate percent of required amount.

(e) Area Converted for Non-agricultural Uses:

4.2.9 Although no precise data is available on this count, yet it is estimated by
the project officials that about 555 hectare (1 percent of CCA) has been lost due to
conversion of agricultural land into non-agricultural purposes. Ideally this area
should have been deleted from potential irrigated area of the project, but has not
been implemented yet.

Ranking of the Reasons for Gap between Irrigation Potential and
Utilization:

Based on the available data and discussion with project officials, the above factors
responsible for gap between irrigation potential and its utilization can be ranked
or prioritized as follows (Chart 4.2.1).

Chart 4.2.1: Ranking/Prioritization of the Factors Responsible for
Gap between IPC and IPU

Sl. Reason for Gap Between IPC and IPU Rank

1. Decreased pump efficiency because of old pumps 1

2, Inadequate power supply 3

3. Broken minors and field channels due to lack of O&M 2
funds

4. Encroachment of area under field channels 4

5. Diversion of cultivable land to other purposes within 5
command area
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Suggestions:

4.2.10 To achieve the required discharge, it has become essential to change the
old pump and motors as well us to restore the channel Section for 660 cusec
capacity in the main canal and distributaries only. For the above purpose
following suggestions are made:

1) 12 No. Pumps and 8 No. Motors are to be replaced.

(ii))  Electric Gantry, Crane, Diesel generating system, complete old
wiring and panned are to be replaced.

(iii) Presently 6 no. motors of 6.6KV each are being run. Now all the
motors will run on 3.3KV. So two no of transformers of 5 MVA each
are to be replaced.

(iv) Main canal section should be restored from 4.8 km. to 51.20 km. by
de-silting in some reaches and widening and deepening in tight
section of some reaches.

(v)  Restoration of damaged lining-and completing the lining in main
canal in between 25.40 km to 32.00 km..

(vi) Restoration of distributaries by strengthening of banks and
restoration of internal section.

(vii) Restoration & provisions of gates for regulation.

(viii) Making leakage proof, the old masonry trough of main canal up to
4.8 km. and relaying damaged arches.

(ix) 31 No. cattle bridges to be replace by VRBs and 25 No. damages
slabs to be replace by RCC slabs to save the canal from damages.
Restoring damaged masonry works for canal crossing to save the
canal from damaged.

(x)  Restoration of escape channel section and adjacent drains near
main canal.

(xi) Providing adequate maintenance budget so that system is not
deteriorated over time.

2. Ranipur Canal System

4.2.11 Ranipur canal system was established in between 1947-1952. This system
is originated from SAPRAR Dam. There are two canal systems running from this
dam (1) Ranipur canal system, and (2) Dhasan canal system. Ranipur canal
system has 13 minors and the total length of this canal system is 115 kilometers.
Presently, total Culturable Command Area (CCA) of Ranipur canal system is
28528 hectares spread over 78 villages in District Jhansi. Out of 28528 hectares
of CCA, the proposed potential irrigated area of this system stands at about 11000
hectares. The system is made to irrigate only Rabi crops. The water source of the
Saprar dam was originally from SAPRAR River and GOMCHI nala. Due to
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construction of check dams at the upper part of the river in the state of M.P., the
source of the water in the dam depends mainly upon rain water.

Distributions of Dam Water:
» 365 mcft Drinking water for Mauranipur town and village area

1200 mcft ~ Ranipur canal system for irrigation

>
> 900 mcft Dhasan canal system for irrigation
> 140 mcft Vaporization

>

87 mcft Dead storage (silt)

4.2.12 Total capacity of dam is 2692 mcft and the maximum water level is 737
feet. Dam is open for irrigation when water level is more than 716 feet. Below this
level, the water is used for Mauranipur town and village area for drinking
purpose. The actual irrigated area by the system during last 10 years has been
presented in Table 4.2.6. It is evident from the data that performance of the
project has deteriorated since 2004-05. During 2006-07, only 8.93 percent of
potential area could be irrigated by the canal.

Table 4.2.6: Irrigated Area by the Ranipur Canal during 1997-98 to
2006-07

S. No Year Kharif (hec) Rabi (hec)

1 1997-98 6 6555  (59.59)
2 1998-99 417 14142 (128.56)
3 1999-2000 74 13999 (127.26)
4 2000-01 43 13321 (121.10)
5 2001-02 54 13932 (126.65)
6 2002-03 22 12855 (116.86)
7 2003-04 17 14541 (132.20)
8 2004-05 63 1141 (10.37)
9 2005-06 17 6045 (54.95)
10 2006-07 22 982 (08.93)

Source: Office of Chief Engineer, Ranipur Canal System, Jhansi

Note: Figures in parentheses indicate percent utilization of irrigation potential.
Reasons for Gap between Irrigation Potential and Utilization:
(a) Lack of Water in Dam

4.2.13 As mentioned earlier, the source of water to the dam is rain water. Due to
lack of rainfall, the level of water in the dam fluctuates as given in Table 4.2.7.
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Table 4.2.7: Dam Water Record of during 2001 to 2007

(Feet)

Year 2001 | 2002 | 2003 | 2004 | 2005 2006 2007
Maximum
Level 737 737 737 737 737 737 737
‘ﬁ:f,‘éf l 7357 | 732.9 | 737 | 7183 | 7225 | 7152 714.3
Lack of Below Below
Water 1.3 4.1 nil 18.7 14.5 | minimum | minimum

level level

Source: Office of Chief Engineer, Ranipur Canal System, Jhansi

4.2.14 It can be seen from Table 4.2.7 that water in the dam was below the
minimum level of 716 feet, which is required to open the system for irrigation.
The huge gap between irrigation potential and utilization during the last 3 years
since 2004-05 as given in Table 4.2.6 can be explained with lack of water in the
dam since 2004 as brought in Table 4.2.7.

4.2.15 The distribution of rainfall in the project area across different months
since 1996 has been reproduced in Table 4.2.8. It represents wide fluctuations
across the year. It is brought out from the table that the mean rainfall has
reduced since 2004, which is the main reason for lack of water in the dam during
this period.

Table 4.2.8: Yearly Month wise Rainfall Data

(m.m)
Month ean;
1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007

Jan. 160 Nil Nil | 124 Nil Nil Nil Nil Nil | o5.2 | Nil Nil
Feb. 8.2 Nil Nil Nil Nil Nil 2o | 23.0 | Nil | Nil | Nil | Nil
March. | Njl Nil 7.2 Nil 1.6 | Nil Nil | Nil | Nil | 8.8 | 52 Nil
April Nil 38 Nil | Nil 56 | 49.6 | 32 | Nil | Nil | Nil | Nil | Nil
May Nil 4.00 Nil Nil 7.1 41.0 6.00 Nil 04.00 | 19.2 Nil Nil
June 11.8 34.6 38.8 | 66.2 140 | 202.2 52 104 76.0 31.6 14 86
July 208.00 | 132.00 | 135.2 426 195 549.6 22 185 114.0 | 300.8 18 76
Aug. 206.00 | 277.8 | 241.8 | 363.4 | 108.8 | 150.6 | 427.2 | 205 218.8 | 1784 126 196
Sep. 108.6 | 264.6 | 52.8 522 81.8 6.6 | 186.8 | 646 76.2 | 163.4 14 14
Oct. 15.0 12.04 Nil 346 Nil 12 Nil Nil Nil Nil Nil Nil
Nov. Nil 11.00 0.4 Nil Nil Nil Nil Nil Nil Nil Nil Nil
Dec. Nil 63.08 | Nil Nil Nil Nil Nil 15.0 Nil Nil Nil Nil
Total 717.6 837.12 | 476.2 | 1736 | 549.9 | 1011.6 | 748 1178 489 | 780.4 224 372
Mean 59.8 69.76 | 39.68 | 144.67 | 45.83 | 84.3 | 62.33 | 98.17 | 40.75 | 65.03 | 18.67 | 31.0

Source: Office of Chief Engineer, Ranipur Canal System, Jhansi
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(b) Low Water Discharge

4.2.16 The actual discharge of water at the head of the canal during the year 2002
to 2007 has been shown in Table 4.2.9. The data on discharge of water shows
high fluctuation across the months in the year. This is precisely due to the
availability of water in the dam.

Table 4.2.9: Head Discharge Record of System during 2002 to 2007

Head Design Discharge- 260 Cusec, Proposed Discharge — 200 Cusec

Month/Year | 2002 2003 2004 2005 2006 2007
Oct. 62.4 25.7 * * * *
Nov. 196.76 193 * 90.6 * *
Dec. * 145 * * * *
Jan. * 19.2 * * * *

Note: * indicate that due to non-availability of water, canal didn’t operate.
Source: Office of Chief Engineer, Ranipur Canal System, Jhansi

(c¢) Lack of Budget for Maintenance

4.2.17 The availability of funds for maintenance of the system is presented in
Table 4.2.10. Main canal and its distributaries do not require major de-silting
work at regular interval as the area is rocky and therefore there is no problem of
silt. The budget is required mainly for maintenance of canal banks, maintenance
of dam gate and recruitment of temporary field staff. It is not possible due to lack
of budget for maintenance purpose. Channel section of system has been
deteriorated because of non-availability of sufficient maintenance fund.

Table 4.2.10: Availability of Funds for Maintenance of the System

(Rs. Lakhs)
Y 2002- 2003- 2004- 2005- 2006- 2007-
ear
03 04 05 06 07 08
Demand 21.38 21.38 21.38 22.81 30.54 28.33
. 21.38 21.38 21.38 16.44 20.72 15.13
Sanction
(100) (100) (100) | (72.07) | (67.85) | (53.41)
Note: Figures in parentheses indicate percent of demand.
Source: Office of Chief Engineer, Ranipur Canal System, Jhansi
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Ranking of the Reasons for Gap between Irrigation Potential and
Utilization:

Based on the available data and discussion with project officials, the above factors
responsible for gap between irrigation potential and its utilization can be ranked
or prioritized as follows (Chart 4.2.2).

Chart 4.2.2: Ranking/Prioritization of the Factors Responsible for
Gap between IPC and IPU

Sl. | Reason for Gap Between IPC and IPU Rank
1. | Insufficient availability of water due to lack of rainfall 1
o Broken minors and field channels due to lack of O&M 5
" | funds
3. Upper Ganga Canal

4.2.18 The Upper Ganga Canal (UGC) system commissioned as far back as 1854-
55 has its origin from the mythological Ganga. The river is called Bhagirathi at its
source. Descending down the valley it is joined by the Alaknanda at Dev Prayag;
the Bhagirathi Kharak and Satopanth. Below confluence with Alakananda, river
is called the Ganga. Cascading approximately 160 km and cutting through the
Shivalik range of hills, it emerges into the plains at Haridwar. The construction of
Upper Ganga Canal was conceived & constructed by Proby T. Cautley during the
period 1840 -1854. In the beginning, one of the branches of river - a natural
channel flowing near Haridwar - was made use of to divert practically the entire
winter flow by construction of temporary obstructions across other branches.
With increase in demand, the state took up construction of permanent headworks
in 1913 and completed it in 1920. It consisted of a weir about 550 m long fitted
with 1.8 m high falling shutters & located about 3 km upstream of old regulator.
The UGC system then comprised 910 km of main canal and branches and 5280
km of distributaries to provide irrigation facilities in the district of Saharanpur,
Muzaffarnagar, Meerut, Bulandshaher & Aligarh.

4.2.19 The Upper Ganga Canal takes off from the right flank of Bhimgoda barrage
which replaced the old weir at Haridwar in 1991-92. The canal with a head
discharge of 190 cumecs (6750 cusecs) presently provides irrigation in a gross
command area of about 20 lakh hectares in 10 districts of Western Uttar Pradesh.
There are 4 major cross drainage works in initial 36 kms of the main canal. The 4
cross drainage works located on the old canal are more than a century old and
have outlived their lives. The project is divided into 7 divisions which are as
follows:
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1. Muzaffarnager Div.

2. Anupshahar Branch Divn. Meerut
3. Anupshahar Branch Narora Divn.
4. Meerut Div.

5. Bulandshahr Div.

6. Mat Branch - Div.

7. Aligarh Div.

4.2.20 For the present study, detailed analysis related to irrigation potential and
its utilization has been made only in one division. For this purpose, Meerut
division has been selected. The main canal of the project under Meerut division is
of more than 84 kilometers with 14 distributaries and 54 minors. The project
encompasses a total culturable command area (CCA) of 103208 hectares, out of
which 66 percent has been taken as proposed potential area in Kharif and 41
percent has been considered as potential area under Rabi. Accordingly, the
irrigated potential under Kharif and Rabi works out to be 68117 hectares and
42315 hectares, respectively.

4.2.21 The actual area irrigated by the project during kharif and Rabi seasons
since the year1997-98 is presented in Table 4.2.11.

Table 4.2.11: Irrigated Area by the Upper Ganga Canal System during
1997-98 to 2006-07

Year Irrigated Area (hectare)
Kharif Rabi
1997-98 52083 (76.46) 23503 (55.54)
1998-99 41050 (60.26) 22300 (52.70)
1999-2000 40276 (59.12) 22300 (52.70)
2000-01 39073 (57.36) 22066 (52.15)
2001-02 39714 (58.30) 22944 (54.22)
2002-03 41527 (60.96) 22044 (54.22)
2003-04 42081 (61.73) 24121 (57.00)
2004-05 42449 (62.31) 24789 (58.58)
2005-06 42869 (62.94) 25198 (59.55)
2006-07 43245 (63.48) 25819 (61.01)

Source: Office of Chief Engineer, Meerut Division, Ganga Canal, Meerut
Note: Figures in parentheses indicate percent utilization of irrigation potential.
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4.2.22 The data in Table 4.2.11 indicate that the project is operating about 60 %
capacity utilization both in Rabi and Kharif seasons. This is quite alarming
situation and requires detailed understanding about reasons for gap between
irrigation potential created and its utilization.

Reasons for Gap between Irrigation Potential and Utilization

(a) Ineffective Water Distribution Mechanism

4.2.23 Outlets are most important links for proper distribution of water from
canal to fields. The status of outlets in the command area has been presented in
Table 4.2.12. It is clear that 418 outlets (18 percent of total outlets) are either in
closed or damaged conditions. In order to fix the outlets under the canal, head
and tail walls are constructed. The figures in Table 4.2.12 show that in 1220
outlets (53 percent of total outlets) either head or tail wall does not exist. Due to
this the outlets are not at the same level of fields resulting in high wastage of
water. Moreover, there are chances that these outlets would be destroyed in the
future.

Table 4.2.12: Status of Outlets for Water Distribution

Non-
Outlets in | existence
S. Total Closed | Damaged
No. Canal Outlets | Outlets Outlc;gts CProP(.ar of Hea}d
ondition or Tail

Wall

1. Right Jolly 387 68 35 284 208

2, Khatuali 152 Nil 7 145 28

3. Rast Salava 269 Nil 45 224 101

4. Chap Salava 349 40 100 209 294

5. Right Bhola 247 11 Nil 236 210

6. Right Teekari 254 Nil 69 185 150

7. Right Pooth 232 Nil 1 231 40

8. Right Chapmola 256 26 16 214 76

9. Jalalabad 169 Nil Nil 169 113

Total 2315 145 273 1897 1220

Source: Office of Chief Engineer, Meerut Division, Ganga Canal, Meerut

(b) Encroachment of Distribution Channels

4.2.24 It has been estimated that about 15184 hectare area under distribution
channel has been encroached by farmers. This area has been merged with the
cropped land.
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(c¢) Loss of Command Area

4.2.25 There has been a significant loss in the command area over time due to
various factors. As per the estimates of the officials of the project, the loss of
command area due to various reasons has been given in Table 4.2.13. It has been
estimated that about 25806 hectare of culturable land (25 percent) out of total
Culturable Command of 103208 has been affected over the years due to the
reasons given in Table 4.2.13.

Table 4.2.13: Estimate of Loss of Command Area

S})'. Nature of Reason Area (hectare)
1. Urbanization 8890
2, Industrialization 717
3. | Regional development 2099
4. Loss of canal due to construction of roads 4300
5. Non-utilization of canal water due to use of
. N 9800
private irrigation sources by farmers
Total 25806

Source: Office of Chief Engineer, Meerut Division, Upper Ganga Canal, Meerut

(d) Other Reasons

(a) The area has been dominated by sugarcane crop which is very water intensive
crop. Due to change in cropping pattern, the demand for water has increased.
With increased demand in water, most of the water is consumed by farmers
located at head of canal and water does not reach at tail end.

(b) Earlier the canals used to be clean twice in a year after the Kharif and Rabi
seasons. But due to lack of funds for maintenance, now the canals are cleaned
only once in a year. This has affected the water carrying capacity of canals.

(c) Sometimes, the water from the main canal is diverted for other purposes like
drinking purpose and for keeping the clean water in river Ganga during religious
events.

Ranking of the Reasons for Gap between Irrigation Potential and
Utilization:

Based on the available data and discussion with project officials, the above factors
responsible for gap between irrigation potential and its utilization can be ranked
or prioritized as follows (Chart 4.2.3).

£/ Indian Institute of Management, Lucknow 42




Chart 4.2.3: Ranking/Prioritization of the Factors Responsible for
Gap between IPC and IPU

Sl Reason for Gap Between IPC and IPU Rank
1. Broken water outlets 1
2. Encroachment of area under field channels 3
3. Non-maintenance of channels 5
4. Diversion of cultivable land to other purposes within 2
command area
5. Change in cropping pattern 4
6. Diversion of water for other purposes 6

4. Ghaghar Pariyojana

4.2.26 Ghaghar pariyojana was established in 1917. This system is originated
from Dhanraul dam constructed across river Ghghar near Dhanraul village in
Dist. Sonbhadra. This canal system has 99 minors and the total length of this
canal system is 58.8 kilometers. Presently, total Culturable Command Area (CCA)
of the project is 78244 hectares. Out of 78244 hectares of CCA, the proposed
potential irrigated area of this system stands at about 27124 hectares. The system
is made to irrigate 19030 hectares in Kharif and 8094 hectares during Rabi
season. Total water capacity of dam is 4570 mcft and the maximum water level is
1043 feet. The actual irrigated area by the system during last 10 years has been
presented in Table 4.2.14. It shows that the project has performed well over the
years barring some odd years when the gap between irrigation potential and
utilization is quite high. More specifically, the irrigation potential utilization has
been low since 2004-05.

Table 4.2.14: Irrigated Area by Ghaghar Pariyojana during 1997-98 to
2006-07

S.No Year Kharif (hec) Rabi (hec)
1 1997-98 18590 (97.68) 12198 ((150.70)
2 1998-99 18564 (97.55) 12428 (153.54)
3 1999-2000 n.a n.a

4 2000-01 n.a. n.a

5 2001-02 18570 (97.58) 10706 (132.27)
6 2002-03 9086 (47.74) 8285 (102.35)
7 2003-04 17548 (92.21) 11448 (137.73)
8 2004-05 5447 (28.62) 3447 (42.59)
9 2005-06 4301 (22.60) 10706 (132.27)
10 2006-07 12712 (66.80) n.a.

Source: Office of Chief Engineer, Mirzapur Canal Division, Mirzapur
Note: Figures in parentheses indicate percent utilization of irrigation potential.
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Reasons for Gap between Irrigation Potential and Utilization

(a) Lack of Water in Dam

4.2.27 As mentioned earlier, the source of water to the dam is rain water.
Due to lack of rainfall, the level of water in the dam fluctuates as given in Table
4.2.15. It can be seen from Table 4.2.15 that actual water availability in the dam
fluctuated across the year and was only 58 percent in the year 2007. The huge
gap between irrigation potential and utilization during the last 3 years since
2004-05 as given in Table 4.2.14 can be explained with lack of water in the dam
since 2004 as brought in Table 4.2.15.

Table 4.2.15: Dam Water Record of during 2001 to 2007

(mecft)
Year 1998 1999 | 2000 | 2001 | 2002 | 2003 2004 | 2005 | 2006 | 2007
Maximum
Capacity 4570 4570 4570 | 4570 | 4570 4570 4570 4570 4570 4570
Actual
Capacity 3667 | 4408 | 4570 | 4516 | 2409 4426 | 1600 | 3255 | 2433 | 2631
TOtal 0, o, o) 0, ) 0, o, ) 0, o
Capacityin | 5% | 96% | 100% | 98% | 53% 97% | 35% 71% 53% | 58%
%
Wléigllf i?lf% 20% | 4% - 2% | 47% 3% | 65% | 20% | 47% | 42%

4.2.28 Ten years average rainfall in the project area has been reproduced in
Table 4.2.16. It can be seen that average annual rainfall has been substantially
less than the assumed rainfall for this project in most of the years. This has
become the main reason for lack of water in the dam. The actual water capacity of
dam in different years as given in Table 4.2.15 has a significant positive

correlation with deviation in rainfall in different years as given in Table 4.2.16.

Table 3.5.16: Status of Rainfall in the Project Area since 1998
Assumed rainfall — 1134.1 mm

(mm
Year 1998 | 1999 | 2000 2001 2002 2003 | 2004 | 2005 | 2006 2007
Actual
. 2 1642 8 1360 2 1 62 1081 660
rainfall 729 4 93 3 74 99 594 4
Dfev1§1t1fOﬁ 1;/111(;1: More
of rainfa 34.5 o than o 9 9 0 9 9
in % % f;lssg 15.8% Assum 33.4% 11% 46.7% | 44% 3% 39.7%
P ption
on
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(b) Low Water Discharge

4.2.29 The actual per day discharge of water at the head of the canal in different
months during the year 1998 to 2007 has been shown in Table 4.2.17. The data
on discharge of water shows high fluctuation across the months in the year. This
is precisely due to the availability of water in the dam. With an ideal discharge of
2000 feet cusec per second, the actual discharge has been quite low particularly
in the months of rabi season. The problem has become acute since 2005 when in
most of the months the canal could not be operated due to lack of water in the
dam.

Table 4.2.17: Head Discharge Record

(Feet cusec per second)

Rabi
Year{lMont 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Nov % 1659 1439 1713 936 1650 * 1677 * *
(82.95) | (71.95) | (85.65) | (46.80) | (82.5) (83.85)
Dec * 513 * * * * * * * *
(25.65)
Jan % 453 957 1216 1387 1193 1265 % % *
(22.65) | (47.85) | (47.85) | (69.35) | (59.65) | (63.25)
Feb 588 % 894 * * * 1185 % % *
(29.4) (44.70) (59.25)
MarCh * * * * * * 1172 * * *
(58.60)
Kharif
April . . N . . 469 M M 60 *
(23.45) (3.00)
M 6
v ; » ; 744 | 58 , 551 | (jgas) | 144 | 1063
(37.20) | (29.45) (27.55) ‘ (7.2) | (53.15)
June 406 . 595 . . 768 532 . 321 .
(20.30) (29.75) (38.40) | (26.60) (16.05)
July 1186 | 966 | 1347 | 1024 . . . . . .
(59.32) | (48.30) | (67.35) | (51.20)
A
18 130 | 139