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Preface

At the instance of Planning Commission, Programme Evaluation
Organisation (PEO) outsourced the Sarda Sahayak Pariyojana (SSP) to Centre
for Advanced Research and Development (CARD) for assessing the impact of
the project on farmers’ agricultural productivity.

The presentation on the findings of the study was made by study team of
CARD under the chairmanship of Deputy Chairman at Planning Commission in
January, 2007. The draft report was revised by CARD by addressing the issues
that emerged during the presentation. The main findings of the report are:

• The gap between the water requirement for agricultural activities and
the availability of assured irrigation to the targeted districts of Uttar
Pradesh through SSP is reported to be as high as 50 per cent.

• The impact assessment of the project suggests that mere construction
of irrigation canals without judicious mix of land development and
adoption of complementary inputs may not necessarily improve the
economic well-being of the farmers.

The study received continuous support and encouragement from Deputy
Chairman, Member (Evaluation) and Member-Secretary, Planning Commission.
The study was designed and conducted under the direction of Dr. Vivek Sharma,
Chief Functionary, CARD, Bhopal. Dr. Milindo Chakrabarti with the technical
assistance of Shri Anjan Chakrabarti gave a final shape to the present report.
The technical inputs and suggestions provided through consultative processes
established with CARD by Shri Ashish Kumar, Director, Regional Evaluation
Office(PEO) including his team at REO, Lucknow and Shri Servesh Kumar the
then Director at PEO, Headquarters under the guidance of Dr. S.P. Pal the then
Adviser (Evaluation) deserve special mention. We are thankful to Shri S.K.
Sharma, Tech. Officer and Shri Shri S.V. Wankhede, Artist of Charts & Maps
Units, Planning Commission for designing the coverpage of the report. The
efforts put in by the staff of PEO, Headquarters especially Shri Amar Singh,
Director, Shyamoli Sen, Consultant and Shri Dharmender Singh Sajwan, Tabulation
Clerk for improving the presentation of the report are gratefully acknowledged.

(V.K. Bhatia)
Dated: March, 2007 Adviser (Evaluation)
Place: New Delhi
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Executive Summary

The vibrancy or failure of Indian agriculture is largely dependent on
monsoon. The rains that are received during this season are not only erratic in
supply but also unpredictable causing devastation like droughts, floods, etc.
Realising the peculiar characteristics of monsoon that has far reaching effect on
Indian agriculture, the Govt.’s intervention in providing assured irrigation to Indian
farmers through surface irrigation assumed paramount importance following the
success of green revolution in the early sixties. Sarda Sahayak Pariyojana (SSP)
was also one such Govt.’s intervention in 1968 by providing canal irrigation to the
unserved areas falling under the command area of Sarda Canal Project (SCP)
commissioned in 1926. The 260 km long feeder channel of SSP that emerged
from the banks of the Sarda River located in Sharda Nagar village of Lakhimpur
Khiri district provides canal irrigation to 16 districts of central and eastern Uttar
Pradesh. The SSP aims at irrigating culturable command area (CCA) of 16.77
lakh hectare with 70 per cent irrigation intensity. The project was completed in
2000 with an estimated cost of Rs. 1300 crore.

2. At the instance of Planning Commission, Programme Evaluation
Organisation (PEO) outsourced the Sarda Sahayak Pariyojana (SSP) to Centre
for Advanced Research and Development (CARD) for assessing the impact of
the project on farmers’ agricultural productivity with the following objectives of the
study:

I. to assess the impacts of the project on households and villages in
terms of some selected socio-economic and environmental parameters;

II. understand the systemic impact of SSP on changing the efficiency of
the agricultural sector in its command area;

III. investigate the causes behind the time overrun and

IV. suggest necessary remedial actions for improving the effectiveness
of the implementation of the project.

3. Sampling Design

Five distributaries and all the 15 districts of the command area are
covered under the sample study. The spread of the selected villages was
designed to cover all the three irrigation categories of head reach, middle reach
and tail reach. The selection was made in such a way that all the districts (at
least one tehsil from each district) were covered under one or the other category.
Further, from each selected district/tehsil, 4 villages were selected; two villages
from the intensively irrigated areas and one village from the moderately irrigated
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and one from the least irrigated areas. The sample size used for the study is as
follows:

Sample Size for Evaluation of Sarda Sahayak Pariyojana (SSP)

S. Respondent Category Proposed Actual
No. Sample

(A) Command Area Villages

1 Beneficiary Farmers households under 15 per village 971
command area

2 Non beneficiary farmers Households 2/3 per village 138

3 Landless Agricultural Labour 2/3 per village 148

Sub-total 1257

(B) Control Villages

1 Farmers 8 per control 123
village

2 Landless Agricultural Labour 2 per control 31
village

Sub-total 154

TOTAL 1411

4. Investigation Tools & Methods

A comprehensive club of investigative tools was used for collection of
primary and secondary Data. The data was collected from sources like
anganwadi workers, Panchayat offices, patwaris, block and district offices,
irrigation department and other government offices. The investigation tools
included canvassing of (1) Semi-structured Schedules at the levels of villages,
households and individuals, (2) Participatory Resource Appraisal Method, (3)
holding Focussed Group Discussions and (4) Observations by field
investigators.

5. Differential Impacts in Command and Non-Command Areas

Of the total 1411 households surveyed, data for 1232 households have
been analysed to assess the impact of the intervention on their income,
ownership of assets, etc.

5.1 Impact on Income

If we examine the socio-economic indicators vis-à-vis the farmers falling
within the command area of SSP and those remaining outside, we find that Sarda
Sahayak Pariyojana does not appear to have made considerable impact on the
household income, ownership of assets and investment profiles of the people. It
is revealed that those residing within the command area enjoy around 6 per cent
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advantage in gross income over their counterparts located outside the command
area.

5.2 Ownership of Assets

Assets may be distinguished under two categories. While the first category
of assets is used in agricultural activities, the other category of assets is used
mainly for non-agricultural purposes. There has been a perceptible rise in the
agricultural asset base of those residing within the command area of SSP. The
only agricultural asset to have lost favour is the dug well. An identical trend is
observed in respect of non-agricultural household assets, the exceptions being
motorcycles and bullock carts. Incidentally, the residents of the non-command
area exhibit a better performance in enhancing their asset profile—both agricultural
and non-agricultural — during the period under review. Their performance
appears to be much significant as their initial asset base was quite insignificant
compared to the residents of the command area of SSP.

5.3 Investment Profile

A comparative assessment of the investment portfolio of the residents of
SSP command area and those off it also does not paint a very rosy picture about
the impact of the project. The SSP residents have made an average investment
of Rs. 38324.58 compared to Rs. 34168.43 by the other group.

5.4 State of Outstanding Borrowing

Investments and procurement of assets are simultaneously accompanied
by indebtedness of the residents across the region. The residents irrespective of
their location of residences are indebted to the extent of a little over 12 per cent
of their gross average annual income. However, the difference is significant in
respect of credit requirements for farming, with the command area residents
going with a higher level of outstanding credit.

5.5 Irrigation Profile of the Households

An irrigation project is designed to facilitate agricultural practices in its
command area. Accordingly, the operational holding per household is higher in
the command area, even though a tendency towards further fragmentation of
holding is observed in terms of the decline in the size of average operational
holding between 1979-80 and 2003-04. Interestingly, the average size of holding
has increased significantly in the non-command area— a characteristic feature
worth further probing. Irrigation intensity (measured as the ratio of gross irrigated
land to operational holding expressed in per centage term) is 83.77 per cent in
the command area compared to 88.71 in the non-command area. This difference
should be weighed against the fact that in 1979-80, the irrigation intensity in the
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command area was 75.99 and that in the other region was 0.00. Another feature
worth enumerating is the fact that water from SSP canals irrigates 47.82 per cent
of the irrigated lands in the command area, with tube wells chipping in with a
share of another 35.85 per cent, a marginal decline from the pre-project situation.
While wells catered to 41.98 per cent of the irrigation requirements in 1979-80,
their share is becoming insignificant now. In non-SSP regions, tube wells provide
91.34 per cent of the irrigation requirements. It is also observed that around 3.4
per cent of the operational holding is waterlogged in 2003-04 in the command
area compared to about 2.5 per cent in the non-command area.

6. Differential Impacts with Command Areas

The changes in agricultural practices in the SSP command area due to
implementation of the canal irrigation system have been examined. It is observed
that SSP has not only changed the agrarian practices in terms of changing the
package of practices adopted for growing crops, portfolio of agricultural crops
and their proportional distribution across SSP’s command area, but it has also
altered the yield rates of these crops significantly.

6.1 State of Indebtedness

The beneficiaries are indebted to the extent of a little over 13 per cent of
their gross average annual income, while the non-beneficiaries are indebted to
the extent of almost 16 per cent of their gross average annual income. However,
the difference is significant in respect of credit requirements for farming, with the
beneficiaries going for a higher level of outstanding credit. The beneficiaries are
also looking for credit to facilitate their children’s education, a feature missing
among the non-beneficiaries.

6.2 Impact on Yield

Sample study across sixteen command districts of SSP revealed that the
average yield per hectare for four major crops was higher for the beneficiary
farmers of SSP command as compared to those of non-beneficiaries.

 7. Inter-Temporal Variations among Beneficiaries

The gross agricultural incomes of beneficiaries rose marginally between
1980 and 2004 at constant 2003-04 prices (0.68%). The share of income from
animal husbandry sector —around 15 per cent of the total annual income in
1979-80 — dropped to mere 5 per cent of the total in 2003-2004. The species
of livestock that dwindled drastically was that of the cows – both bullocks and
desi cows. However, the quantity of milk sold by the command beneficiaries has
marginally increased, due to the rise in number of buffaloes and exotic breeds
of cows.
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8. Changes in Agricultural Practices

There has been a visible spurt in the use of chemical fertilizers and
pesticides while the use of farmyard manure (FYM) dropped drastically by 60 per
cent level FYM still remained the essential input for enhancing the land fertility,
along with the use of chemical fertilizers. Eight per cent farmers used only the
farmyard manure even during the post SSP phase.

Seed Treatment and Sowing Methods have changed considerably. Use of
fungicides and culture has become very common which did not happen in the pre
SSP phase at all. The pre-dominant use of broadcasting method of sowing still
exists, but use of seed drills and row sowing has become quite popular in the
latter phase. The use of hormones and weedicides has been rising gradually.

Harvesting practices have not changed much between the year 1979-80
and 2003-04. Manual harvesting is still popular as it was in the late 1970s.
However, the post-harvesting practices have changed dramatically during this
hiatus of 24 years. Wholesale mechanization of post-harvesting operations has
taken place.

9. Impact of SSP on Settlements

Eighty-one villages were studied in detail. There were 391 settlements in
these villages. Each village, on an average, had 4.83 hamlets. Only 196 of these
hamlets or purvas, accounting for 50 per cent hamlets only, received irrigation
from SSP. In other words, if SSP claims to have provided irrigation to a village,
it actually means SSP was able to provide irrigation to only two of its four
hamlets.

The basic services of public health and education cover almost the entire
population. The status of veterinary services was relatively poor, as there was
only one veterinary hospital located in the entire area. The telephone network
and postal services are fairly accessible in the area. Almost 70 per cent of the
surveyed villages are electrified. There are 6 branches of different banks
servicing the area. The connectivity from the main road to many of the villages
is still an issue to the resolved. Land ownership is concentrated in few hands and
the proportion of marginal farmers to small and large farmers continues to remain
high. A few families were owning the maximum land holdings in the villages of
Fatua, Fatehpur and Sahabpur in Allahabad district, where the proportion of
cultivators to all other workers ranged between 10 per cent and 13 per cent.
There were also villages like Akbalpur in Azamgarh district and Mohanpur Girant
in Ambedkar Nagar district where the proportion of agricultural labourers was
also abysmally low.
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10. Impact of Women

With the introduction of canal irrigation which provided assured irrigation
to agriculture, the women’s involvement in farming activities has increased.
Though the women empowerment in terms of health and family welfare, decision
in income spending has not improved, their nutritional status has improved due
to increase in farm income.

11. Impact on Employment Scenario

Landless labourers (88%) were able to get sufficient work after the
commissioning of SSP. In the pre-SSP phase, only 77 per cent landless
labourers were able to find enough work for themselves within the command
villages. A shift from the earlier practice of payment of wages in kind to that in
cash is visible in the villages in command area. Requirement of captive labour
increased simultaneously in the command villages.

12. Impact on Efficiency of Agricultural Sector in Command Area

Under the present trend of globalisation and competitive attitude towards
the agricultural sector, it is worth noting whether and how SSP contributed
towards increasing the efficiency of agricultural production in its command area.
We propose to consider efficiency of the agricultural system in terms of the
efficiency of the changes in the land use pattern observed in the command area
of SSP between 1979-80 and 2003-04. A look at the data gathered during the
survey reveals a considerable decline in the quantum of land under cultivation
between 1979-80 and 2003-04. The decline has been caused by several factors
like conversion of agricultural land for non-agricultural uses, increased salinity of
soil, fragmentation of holdings on inheritance etc. However, the decline in
cultivated land was not evenly distributed across the eight major crops grown in
the command area. While area under paddy, mustard and sugar increased, that
under wheat, millet, maize, gram and arhar declined. It is imperative that we
investigate if such changes in cropping pattern added to the efficiency of the
agricultural system as well the availability of the crops in question in the
command area of SSP.

An increase in Total Factor Productivity (TFP) over time signifies an
increased efficiency in the sense that same level of output can be produced with
lesser amount of inputs (land in the context of the present study) or a higher level
of outputs can be generated using the same basket of inputs. While the former
approach leads to as an input oriented measure of efficiency, the latter yields
output oriented measure of efficiency. In this section we have developed input
oriented measure of TFP changes to accommodate the observed decline in the
area of land available to grow the major crops in SSP command area.
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We constructed the Malmquist Index using Data Envelopment Analysis
(DEA) to estimate the extent of changes in total factor productivity (TFP) across
the distributaries as well as across the main eight crops that are grown in the
command area of SSP. Construction of Malmquist index not only gives a
quantitative idea about the change in TFP, but also helps identify the factors
contributing to the change.

To facilitate estimation of the Malmquist Indices for each crop across each
distributary, we used a simple one output-one input model. Land under a
particular crop has been considered the only input in the model, with production,
in physical terms, being taken as the output. Thus the impact of the irrigation
system on improving the yield of a crop per unit of land between the two points
of time under consideration is reflected in the change in TFP. One must add that
use of other inputs, like, tractors, fertilisers, credit etc. also contributed to the
change in yield of land. We may safely assume that availability of assured and
cheap irrigation facilities through SSP preceded the decision to apply increased
doses of these inputs in production.

Efficiency analysis using Data Envelopment Analysis (DEA) techniques
identify the following features in respect of the change in the cropping patterns
in the command area between 1979-80 and 2003-04.

– The total factor productivity (TFP) change in land has been recorded
to be the highest for maize, improving by about 111.6 per cent
between the periods under review, followed by wheat — around
102.4 per cent.

– On the other hand, there has been around 3 per cent decline in the
TFP of gram.

– The improvements in TFP for Arhar and Mustard are quite insignificant,
while the rest recorded moderate improvements.

– To facilitate comparison, we estimated the corresponding figures for
India with data disaggregated at the state level for the comparable
period. The results indicate a higher TFP growth for the country as
a whole for all crops other than Maize and Wheat. The variations in
respect of paddy and millet are not that significant though. This
comparison is meaningful keeping in mind the fact that compared to
an irrigation intensity of about 43.4 per cent for the country as a
whole SSP command area enjoys a figure of 83.17 per cent. SSP
canals irrigate about 47.82 per cent of the gross cropped area in the
command area!
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To look into the contributions of change in efficiency (EFF), change in
technology (TECH), change in the efficiency of the decision-making farmers
(PEFF) and change in scale efficiency (SEFF) towards the change in TFP, it is
observed that:

– All of them contributed positively towards the growth of TFP in paddy,
maize, sugarcane and millet, even though the contributions of SEFF
—efficiency in identifying an optimal area for cultivation that helps
derive maximum return from the land under the particular crop— are
the least for all crops.

– Wheat registered a healthy growth in TFP even at the cost of
reduction in SEFF, while mustard recorded a decline in all factors
excepting in TECH. Apparently, availability of irrigation and the
concomitant technological advances contributed to the meagre growth
of TFP in mustard.

– Increase in TECH and PEFF helped an insignificant improvement in
arhar, while in spite of some improvement in TECH, TFP growth for
gram has been negative.

– On comparison with the national scenario, TECH recorded higher
values in SSP in respect of paddy, maize, wheat and arhar. Those
for sugarcane and millet are considerably lower in SSP, indicating the
possibility that either irrigation alone cannot help achieve the desired
growth in TFP or the irrigation intensity in the land under sugarcane
is much higher than those within SSP command area. Focussed
investigations into this issue are imperative to an informed and
suitable policy decision.

To develop an overall understanding of the impact of SSP on the
efficiency of the agricultural system of the command area, we estimated a
weighted composite index of change in TFP with the share of the respective crop
in total land under cultivation as the weights. All the distributaries have been
ranked in respect of the change in composite index of change in TFP. The
rankings indicate a relatively better performance in villages located at the head
ends of the distributaries. It is, however, difficult to comment on the relative
performance of villages located at the middle ends compared to those located at
the tail ends from the data available at hand.
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13. Techno-Economic Findings

Like many canal irrigation projects, the gap between the irrigation potential
created by SSP and the irrigation potential utilized by it subsequently was big.
SSP claims to have the total coverage of 16.74 lac hectares’ worth culturable
command area (CCA), but it has actually not been able to cover not more than
11.5 lac hectares (68.7% of the designed capacity).

During the course of the study, it was observed that most canals were
being run at much below their potential. At numerous locations, belonging to
districts of Rae Bareli, Sultanpur, Pratapgarh, Faizabad and Mau, it was seen
that when the level of water flow in the distributaries and minors fell below thefull
supply level (FSL), the farmers construct artificial temporary bunds to block the
water and breach the canal banks or outlets for carrying water to the fields.

Moreover, the actual SSP irrigated area fell below the desired levels. For
example, the Sultanpur Branch Canal, which was supposed to irrigate 4002
hectares per year, between the years of 1999-2000 to 2003-04, actually irrigated
2130 hectares (or 53.2%). Similarly, Faizabad prakhand, which was supposed to
irrigate 76,142 hectares per year, between the years of 1999-2000 to 2003-04,
actually irrigated 31869 hectares (or 41.85%).

Researchers found that about 150 minors in Jaunpur, Rae Bareli district,
along the course of Hydergarh’s flow; were going to be handed over to the water
users’ association (WUA) in near future. Hence SSP was vigorously engaged in
creating WUA related bodies. But the actual implementation model and its action
processes, with WUAs at the helm of affairs, were not made clear to the WUA
members. The procedures and formalities of making WUAs seemed more
important to the SSP and the World Bank aided UP’s Water Sector Restructuring
Project than the promotion and development of a situation specific participatory
Irrigation management based model for the SSP command; for which no worth
while action research project was undertaken.

Segregation of SSP’s activities from those of Command Area Development
Agency and latter agency’s inability to garner community support and absence of
water users’ effective body–led to formation of least participatory irrigation
management system in the command area of SSP. Lack of respect and say for
the most important stake holders of SSP, the farmer beneficiaries, jeopardized
the formation of any rational water delivery scheduling system from the very start.
Further, the irrational water rates helped the community to turn around and put
the department on the dock. Whereas the department of irrigation that owns and
runs the SSP, hardly recovers 33 to 40 per cent of the total annual operational
cost of the project.

It was also understood by the team that the Feeder channel passed
through some sodic or usar patches. The channel banks on usar soil patches get
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easily eroded owing to their lightness. Moreover, a considerable chunk of usar
soil gets dissolved in water. Thus berm formation process along the banks is not
accomplished, leading to collapse of banks on the usar patches, causing flooding
of many miles within the command area of SSP. However, the area under saline
land in SSP command is decreasing. Because flushing saline lands with irrigation
causes leaching of salts.

Field based discussions suggested that the water charges should be
based on volume of water consumed per farmer per interval and not on the area
irrigated and the crops taken.

A detailed study of 36th Irrigation Division of SSP was undertaken. It
showed that between four years (1997-98 to 2001-02) total loss in irrigated land
area was about 39000 hectares, in this division alone.

Sitapur, Ambedkar Nagar, Mau, Jaunpur and Varanasi districts have
already exploited their ground water potential beyond 55 per cent. Hence these
districts are left with very limited surplus ground water left to tap.

One of the major reasons for lesser availability of water, increase in
maintenance costs and loss of revenue is theft of water from breaches in the
distributaries and minors. This can be overcome to an extent by handing over
more and more of the minors to the WUAs and at the same time by an increased
level of vigilance and patrolling.

14. Critiquing Financial Aspects of SSP

Regarding Institutional Policy and legal analysis of Sarda Sahayak
Pariyojana, it might be construed through developing a close understanding of
structural and non-structural initiatives undertaken under this Pariyojana. The
structural initiatives include SSP command area development project established
in 1973-74, full utilization of the intended irrigation potential leading to creation
of field channels, lining of channels and creation of water control structures under
On Farm Development Programme (OFP). Performance of SSP in terms of
undertaking such structural initiatives could be termed adequate. Whereas, the
performance of SSP in terms of undertaking non-structural initiatives constituting
development of Osrabandi, Wara bandi scheme, the creation of farmer’s
association for allotment of irrigation water or water user association, the
identification of beneficiaries as per their landholding, the role of Panchayati Raj
Institutions and in particular Jal Prabandhan Samitis at the village level has
particularly been lacking and need further tightening up. Over eleven cost
iterations were made for SSP, resulting in escalations in its estimates. The
projections and estimates of SSP at the initial stage in 1966-67 were for Rs.
99.61 Crores, which ultimately rose to actual investment of Rs. 1299.12 Crores
by March 2001.

One very significant aspect of SSP that needs reiteration here is that large
parts of Feeder Channel, as well as the main canals were not lined because of
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the cost escalation factor. However, non-lining of the canal has made the Sarda
Canal System a high water conveyance loss system. Only 56 per cent of the total
volume of water that it carries actually reaches the users.

There might be many genuine reasons for cost escalation of SSP over its
eight estimates. However, one can’t gainsay the fact that due to a large amount
of maintenance and operating costs that accrued between 1968 and 2001 have
been added over the years and capitalized. Hence the fixed cost of SSP seems
inflated by a margin of about 16 per cent. Of the several causes attributing to the
cost escalation and price rise - over-shooting the planned timeframe and
inadequate provision in the previously developed proposals - were the two most
substantive causes. These two causes together accounted for the cost rise to the
tune of 87.18 per cent. Price rise was most significant because it alone
contributed to about 52 per cent of cost escalation. Inadequate provision of costs
in the earlier proposals contributed for rise in costs by 35.18 per cent. Similarly,
the reasons for cost escalation explained in building the link channel of 28.4 Km
also seem difficult to digest. We find that three line items of cross drainage,
earthwork and maintenance together accounted for 71.35 per cent of the total
escalated amount. And it seems illogical to believe that the earlier designers
could not visualize the needs for cross drainage, earthwork and maintenance
rationally. In any case, the link channel had to make provisions for cross-
drainage of Soti and Suheli rivers; but building those huge siphons as the best
and effective cross-drainage pattern–one could do without and go for cheaper
alternate solutions. Another factor that led to an extra ordinary rate in cost-swell
was the lining of feeder- channel in a very late phase of the project implementation,
costing additional amount of Rs. 156 crores. Yet, only a very small fraction of the
feeder channel was lined, that hardly reduced the conveyance losses, in any
significant way. Finally, the escalation of costs owing to the changed estimates
in construction of five main canals from the feeder channel too needs critiquing.
Building a 258.5 Km. long Feeder channel and carrying 23,000 cusecs of water
without lining of its bed taught the irrigation department a very important lesson
that it will have to undertake lining of its largest canal’s bed, as well. Hence the
Daryabad canal had to be lined. It led to cost escalation to the tune of about Rs.
30 crores. But no satisfactory reason was given for unprecedented rise in
earthwork of canals from about eight crores to 92 crores, more than 11 times the
initial budget. Three reasons furnished do not answer the question, fully. Well,
owing to delays, cost escalation of 24 crores has been budgeted. How could
there be three times the escalation of the original cost? Two other reasons cited
for cost escalation are: change in scope and inadequate provisions in the
previous proposal. If one were to look at it critically, one finds that it was rather
the political expediency than in the expansion of scope, which caused unduly
expansion in the cost of earthwork, bridges and regulators. The long stretches of
Dariabad and Hydergarh branches have actually eaten into the coffers of state
government and left the farmers high and dry (in remote areas of Azamgarh,
Mau, Gazipur and Ballia).
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The Sarda Sahayak Project, with its full development and utilization of
irrigation capacity, has resulted in additional food production of 9.73 million tones
annually and also it has added significantly to the production of some non-food
items also. The expected increase in revenue owing to SSP was expected to be
worth Rs.2278.15 crores per annum. But it achieved about 40 per cent of the
expected revenues per annum. While the capital investment on SSP works out
at Rs.6629.44 per hectares. Thus return on capital is 3.25 per cent and the
benefit cost ratio works out to 7.08.

15. Conclusions and Suggestions

If we were to deduce the gross cropped area of SSP’s command area we
shall have to look at the ratio of kharif and rabi crops in the post-canal scenario.
Actually the area under rabi crop is about 25 per cent more than the Kharif crop
area. Hence, if we count double the cropped area in these districts and add 20
per cent of jayad crops in the command area, the total figure will come between
12.5 to 13 lacs ha of the total canal irrigated area in the SSP command.

With the commissioning of SSP the command districts have been able to
irrigate 90 per cent of their arable area. In reply to the queries regarding the
adequacy, timeliness and silt-free nature of water provided by SSP, 57.22 per
cent farmers said that they were satisfied with the water resource, for its
adequacy, timeliness and de-silting efforts. Non- availability of enough water in
time - was the major problem of most of the dissatisfied farmers. Silting and
clogging of canals was articulated as the second biggest problem of the farmers.
The upstream farmers sometimes caused the problem to the farmers at the tail
end due to their deliberate cutting and bunding of canals. Thus they stopped
water to reach the downstream farmers, at the tails. But, SSP’s technical failure
to reach the tail ends could not be condoned, which occurred due to a bevy of
problems, including- water logging, high conveyance losses, faulty designs and
cutting at the up streams.

One very interesting conclusion becomes apparent that even though all
the hype created by SSP was that it would bring adequate water to Purvanchal
region of Uttar Pradesh or the districts of Ballia, Gazipur, Jaunpur, Mau and
Azamgarh; it actually delivered only 50 per cent of what it was set out to achieve.
Many farmers in Ballia, Gazipur, Azamgarh and Mau still await the promised
water to reach their fields. Rather, the lands of these farmers have become the
ready flooding grounds for the swollen waters of rainy season. Now, with the
basin approach being mooted, probably, the policy makers and engineers will
focus on the Sarju-Ghaghra sub-basin of Ganga basin also and try to reach its
saturation level, as early as possible. However, the gap between water required
and water available is quite big to fulfill unless 8,000 Cusecs of water is
earmarked for these four eastern UP districts.
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It was a mistake made by our engineers to site the diversion of Ghaghra
channel at Katarnia Ghat. If diversion were made eight kilometres up stream,
while Ghaghra was still traversing the rocky surface and not the alluvium plains,
it would have contained as little silt as did the Sarda Canal. Another engineering
related mistake observed by the researchers was that in eight of 55 villages
visited the bed level of canal minors was lower than the level of fields at multiple
sites, which made the flow irrigation redundant unless one embanked the
channel’s flow through land-filled abutments and water spilled over the canal
banks, causing damage to banks of canal.

There does not seem to be any reasonable justification for not undertaking
conjunctive irrigation methods in the initial phases of SSP implementation. It
could have contained a lot of sodicity related problems that ruined thousands of
hectares worth good land in the districts of Rae Bareli, Pratapgarh, Sultanpur,
Barabanki, Faizabad and Allahabad in late 1970s and early 1980s. Nevertheless,
it needs to be pursued more vigorously, now. Similarly, SSP top management’s
inability to develop and package an indigenous participatory irrigation management
(PIM) based model in its early phase of implementation – was another major
oversight; which needs to be corrected soon.

Policy makers will have to make hard decisions soon to help turn around
the management of SSP, both operational and strategic. There have though
been instances of irrigation department seeking over all consultancies from IIM,
Lucknow and TCS; but these seem to be thematically and operationally very
limited and narrow, despite not seemingly sounding so. Because these were
minor palliative measures and not long-term perspective based overhauling
mechanisms. Moreover, it might not be possible anymore for Uttar Pradesh
Government to keep subsidizing enormous quantities of water to a section of the
society indefinitely. Besides, it is time now to introduce PIM in the SSP command
area, with open door policies, whereby, the SSP Management invites NGOs to
help develop and implement PIM modules in various irrigation sections of the
pariyojana. Rediscovering issues related to osrabandi and warabandi and redefining
the role of CADA in the newer set up are also very germane to the PIM agenda.
Then comes the issue of identifying cost and responsibility centers of SSP and
redesigning of entire organizational structure around these seems to be the need
of the hour. Further, any overhaul without retraining and re-inducting schedules
of the staff is not going to work. Hence it is a tall but necessary order.

The experiences from the impact of SSP also suggest that mere construction
of irrigation canals, without taking adequate care of ensuring efficient utilization
of land and other complementary inputs, may not necessarily improve the
livelihood status of the farmers, compared to those not being accorded the
benefits of a canal irrigation system. Simultaneous institutional support are
necessary to guarantee that the efficiency of the agricultural system is improved
to its optimal level.
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(3) The third exhibit pertains to the escalated costs of Main Feeder Channel
(258.8 Km. long, 131 Km. of which has been provided with lining). CWC had
approved the 1972 estimates of Rs. 9264 lacs for Feeder Channel in 1976.  But
the government of UP sought an additional amount of Rs. 29513.35 lacs for the
Feeder, based on actual incurred expenditure.

Exhibit-3 tells us that new line items of Dalmau –A and Dalmau-B pump
canals and modernization of old Sarda Canals worth Rs. 3086.5 lacs were added
in the fresh proposal. Actually, these were added due to the popular demand
from the communities.  However, these costs together constituted for about 10.39
percent of the total escalated cost. The most important and hereto un-conceived
cause for cost escalation was that the irrigation department of UP had to
undertake lining of Sarda Sahayak Feeder Channel. This led to an additional cost
burden upwards of Rs. 156 crore, leading to escalation by 52.9 percent of the
total, and being Rs. 295.3135 crore. Actually, the channel lining cost was 692
percent over and above the previously budgeted amount of Rs.26.36 crore for
undertaking Main Feeder Channel Works.

Exhibit 3 (b) presents the cost sub-heads that appeared for 1972 and 1998
respectively as budgeted cost-items and the cost differential as the variance in
budget. Earth work and cross drainage are variable costs hence the cost
variance for these two heads will appear as the variable variance; but the
variance in maintenance is the variance in recurring cost which is either semi-
variable or fixed in nature. Variance analysis of cost could have been used for
determining the effectiveness and efficiency of these escalations. But the proposal
lacks enough relevant data to determine the cost effectiveness or cost efficiency.
The given information (and the evidence below) is however, enough to suggest
that the construction work for the Girija barrage and the Sarda barrage were
completed by January 1974 and the feeder channel was built up to the 105 Km.
point, by then (as per the News Bulletin of Irrigation Department, GOUP on SSP).
It was only after the completion of the two barrages and the single feeder channel
to the 105 Km. level was completed that the deficiency of lining (a heavy water
seepage and extensive water-logging on the left flank of the feeder channel, see
attached photographs) and undertaking construction of twin-channels (and canals,
for example, Daryabad canal also constructed subsequently as two parallel
running - twin canals, very much like the feeder channel) was realized by the
department.  Hence this huge cost escalation of > Rs.295 crore for feeder
channel had to be borne.

It might be reiterated here that after the construction of barrages and
feeder channel up to 105 Km., many design flaws and inadequacies came to
light. But including maintenance cost after a part of the SSP got operational, as
the capitalized cost was a wrong decision, conceptually, because maintenance
of the channel should have been defrayed with the revenues that it started
generating from 1976. Meanwhile, the irrigation department failed to make the
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irrigating water safe enough for its users. Despite construction of silt ejectors
(again, conceived in the latter phase) the water of Sarda Sahayak Canals carry
more than 4000 parts per million of silt amidst its water; which causes very
serious problems of choking of canals and change in the soil quality of fields.
Even though, one knows now that if the barrage would have been built about ten
Km. upstream on the Ghaghra, closer to the hills, above Katarnia ghats, silt
contents of Sarda Canal could have been contained, as was done in case of
Sarda canal’s Upper Barrage at Banbasa. This flaw was however, never
corrected.

(4) The fourth exhibit gives the detailed estimates regarding the five (branch)
canals, viz. Daryiabad, Barabanki, Hydergarh, Pratapgarh and Allahabad – all of
these emerge from the Main Feeder Channel from five different locations.
Actually the Feeder Channel ends as the Allahabad canal. This exhibit also
contains the cost details of the four pump canals that SSP undertook, as per a
very belated decision.

Building a 258.5 Km. long Feeder channel and carrying 23,000 cusecs of
water without lining of its bed taught the irrigation department a very important
lesson that it will have to undertake lining of its largest canal’s bed, as well.
Hence the Daryabad canal had to be lined. It led to cost escalation to the tune
of about Rs. 30 crores. But no satisfactory reason was given for the unprecedented
rise in earth-work of canals from about eight crores to 92 crores, > 11 times the
initial budget. Three reasons furnished do not answer the question, fully. Well,
owing to delays, cost escalation of 24 crores has been budgeted. How could
there be three times escalation of the original cost? Other two reasons cited for
cost escalation are: change in scope and inadequate provisions in the previous
proposal. If one were to look at it critically, one finds that it was rather the political
expediency than in the expansion of scope which caused undue expansion in the
cost of earth work, bridges and regulators. The long stretches of Dariabad and
Hydergarh branches have actually eaten into the coffers of state government and
left the farmers high and dry (in remoter areas of Azamgarh, Mau, Gazipur and
Ballia).

Taking the Daryabad canal up to Ballia and even beyond Azamgarh
district was not a very wise decision as it did not fully serve the purpose of
irrigating the far-flung fields of Ballia, Azamgarh and Gazipur districts. Similarly,
over-stretching the potential of Hydergarh branch and taking it beyond Rae Bareli
and Sultanpur and up to the tails of Jaunpur has certainly not mades irrigation
department a cynosure in farmers’ eyes.

(5) The fifth and sixth exhibits give the detailed estimates of construction on
DYs and Minors. The variance in three budget items appears to be the most
severe. These are: (a) new construction of canals (and not remodeling of the
existing branches of Sarda Canal); (b) Building Drains and (c) cost escalation on
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building DYs and Minors. As in previous structures, here too the cost escalation
has occurred owing to the desire of the irrigation department to promise more
than it could actually deliver. Irrigation department officials told the survey team
that there were at least fifty Minors that never got enough water to carry to their
destinations. Besides, there were, at least five Dys from the Feeder Channel, on
the right flank, that were later closed down. As far as the sixth exhibit is
concerned, only two cost items seem sufficient to raise eye-brows. These are the
high cost of establishment, though well within 10 percent limit of the total cost
and deferment or abetment of water cess / revenue, which led to capitalizing this
cost and hence caused its further escalation.

Notwithstanding these flaws, it is a great achievement of Govt. of UP to
provide irrigation to 13 lac hectares of land in about 170 blocks and 12 districts
of the state.
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Chapter 5

Conclusions and Suggestions

To conclude the following findings are necessary to be emphasized. The
findings may be categorized under three distinct components, namely, technical,
financial and institutional.

5.1: Technical Attributes

If one has to deduce the gross cropped area of SSP’s command area,
then one shall have to look at the ratio of kharif and rabi crops in the post-canals
scenario. Actually the area under rabi crop is about 25 percent more than the
Kharif crop area. Hence, if we count double the cropped area in these districts
and add 20 percent of jayad crops in the command area, the total figure will
come between 12.5 to 13 lacs ha of the total canal irrigated area in the SSP
command.

With the commissioning of SSP the command districts have been able to
irrigate 84 percent of their arable area, with the canal system accounting for less
than half of the area irrigated. In reply to the queries regarding the adequacy,
timeliness and silt-free nature of water provided by SSP, only 57.22 percent
farmers said that they were satisfied with the water resource, for its adequacy,
timeliness and de-silting efforts. Non- availability of enough water in time has
been the major problem of most of the dissatisfied farmers. Silting and clogging
of canals was articulated as the second biggest problem of the farmers. The
upstream farmers sometimes caused the problem to the farmers at the tail end
due to their deliberate cutting and bunding of canals thereby stopping water to
reach the downstream farmers, at the tails. But, SSP’s technical failure to reach
the tail ends could not be condoned, which occurred due to a bevy of problems,
including- water logging, high conveyance losses, faulty designs and cutting at
the up streams.

One very interesting conclusion becomes apparent that in spite of all the
hype created by SSP that it would bring adequate water to Purvanchal region of
Uttar Pradesh or the districts of Ballia, Gazipur, Jaunpur, Mau and Azamgarh; it
could actually deliver only 50 percent of what it was set out to achieve. Many
farmers in Ballia, Gazipur, Azamgarh and Mau still await the promised water to
reach their fields. Rather, the lands of these farmers have become the ready
flooding grounds for the swollen waters of rainy season. Now, with the basins
approach being mooted, probably, the policy makers and engineers will focus on
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the Sarju-Ghaghra sub-basin of Ganga basin also and try to reach its saturation
level, as early as possible. However, the gap between water required and water
available is quite big to fulfill unless 8,000 Cusecs of water is earmarked for these
four eastern UP districts.

The engineers appear to have committed a mistake in locating the
diversion of Ghaghra channel at Katarnia Ghat. If diversion were made eight
kilometers upstream, while Ghaghra was still traversing the rocky surface and not
the alluvial plains, it would have contained as little silt as did the Sarda Canal.
It was observed by the researchers that in eight out of the 55 villages the bed
level of canal minors was lower than that of fields at multiple sites, which made
the flow irrigation redundant unless one embanked the channel’s flow through
land-filled abutments and water spilled over the canal banks, causing damage to
banks of canal.

There does not seem to be any reasonable justification for not undertaking
conjunctive irrigation methods in the initial phases of SSP implementation. It
would have contained a lot of sodicity related problems that ruined thousands of
hectares worth good land in the districts of Rae Bareli, Pratapgarh, Sultanpur,
Barabanki, Faizabad and Allahabad in late 1970s and early 1980s. Nevertheless,
it needs to be pursued more vigorously, now. Similarly, SSP top management’s
inability to develop and package an indigenous participatory irrigation management
(PIM) based model in its early phase of implementation– was another major
oversight; which needs to be corrected soon.

Over eleven cost iterations were made for SSP, resulting in escalations in
its estimates. The projections and estimates of SSP at the initial stage in 1966-
67 were for Rs. 99.61 Crores, which ultimately rose to actual investment of Rs.
1299.12 crores, by March 2001.

One very significant aspect of SSP that needs reiteration here is that a
large part of Feeder Channel, as well as the main canals was not lined because
of the cost escalation factor. However, non-lining of the canal has made the
Sarda Canal System a high water conveyance loss system. Only 56 percent of
the total volume of water that it carries actually reaches the users.

5.2: Financial Attributes

There might be many genuine reasons for cost escalation of SSP over its
eight estimates. However, one can’t gainsay the fact that due to a large amount
of maintenance and operating costs that accrued between 1968 and 2001 have
been added over the years and capitalized. Hence the fixed cost of SSP seems
inflated by a margin of about 16 percent. Of the several causes attributing to the
cost escalation and price rise - over-shooting the planned timeframe and
inadequate provision in the previously developed proposals - were the two most
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substantive causes. These two causes together accounted for the cost rise to the
tune of 87.18 percent. Price rise was most significant because it alone contributed
to about 52 percent of cost escalation. The inadequate provision of costs in the
earlier proposals contributed for rise in costs by 35.18 percent. Similarly, the
reasons for cost escalation explained in building the link channel of 28.4 Km also
seem difficult to digest. We find that three line items of cross drainage, earthwork
and maintenance together accounted for 71.35 percent of the total escalated
amount. And it seems illogical to believe that the earlier designers could not
visualize the needs for cross drainage, earthwork and maintenance rationally. In
any case, the link channel had to make provisions for cross-drainage of Soti and
Suheli rivers; but building those huge siphons as the best and effective cross-
drainage pattern – one could do without and go for cheaper alternate solutions.
Another factor that led to an extra ordinary rate in cost-swell was the lining of
feeder- channel in a very late phase of the project implementation, costing
additional amount of Rs. 156 crores. Yet, only a very small fraction of the feeder
channel was lined, that hardly reduced the conveyance losses, in any significant
way.  Finally, the escalation of costs owing to the changed estimates in
construction of five main canals from the feeder channel too needs critiquing.
Building a 258.5 Km. long Feeder channel and carrying 23,000 cusecs of water
without lining of its bed taught the irrigation department a very important lesson
that it will have to undertake lining of its largest canal’s bed, as well. Hence the
Daryabad canal had to be lined. It led to cost escalation to the tune of about Rs.
30 crores. But no satisfactory reason was given for unprecedented rise in
earthwork of canals from about eight crores to 92 crores, more than 11 times the
initial budget. Three reasons furnished do not answer the question, fully. Well,
owing to delays, cost escalation of 24 crores has been budgeted. How could
there be three times the escalation of the original cost? Other two reasons cited
for cost escalation are: change in scope and inadequate provisions in the
previous proposal. If one were to look at it critically, one finds that it was rather
the political expediency than in the expansion of scope, which caused unduly
expansion in the cost of earthwork, bridges and regulators. The long stretches of
Dariabad and Hydergarh branches have actually eaten into the coffers of state
government and left the farmers high and dry (in remoter areas of Azamgarh,
Mau, Gazipur and Ballia).

The Sarda Sahayak Project, with its full development and utilization of
irrigation capacity, has resulted in additional food production of 9.73 million tones
annually and also it has added significantly to the production of some non-food
items as well. The expected increase in revenue owing to SSP was expected to
be worth Rs.2278.15 crores per annum. But it achieved only about 40 percent
of the expected revenues per annum. The minor increase in the real income of
the farmers in the command area compared to those residing off it also does not
speak volumes about the effectiveness of SSP. The lack of access to information
and other complementary inputs on the part of the farmers have led to changes
in cropping patterns that have not always been scale efficient.
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Sarda Sahayak Pariyojana is one of the biggest initiatives in canal
irrigation in Asia. Considering the macro-level social, economical and environmental
impact issues, the canal system has contributed to some betterment of the lives
of the farmers and others in its command area, despite the fact that it has never
been possible to utilize its 100 percent potential. However, the system is yet to
gear up to meet the present day challenges. Parts of the systems, many of which
have been in operation since decades, have become out of date leading to
system inefficiencies. An overview of the project shows the renovation demand
of physical structures, the gaps in the skill level of staff, inadequacies in the water
distribution and revenue collection structure. Farmers, as a community, remain
an ill-informed and unorganized lot and it would not be too far from truth to state
that the existing systems have not yielded the desired results and on the whole
the canal system is operating much below its potential

5.3: Institutional Attributes

Policy makers will have to make hard decisions soon to help turn around
the management of SSP, both operational and strategic. There have though
been instances of irrigation department seeking inputs from IIM, Lucknow and
TCS; but these seem to be thematically and operationally very limited and
narrow, despite not seemingly sounding so. Because these were minor palliative
measures and not long-term perspective based overhauling mechanisms.
Moreover, it might not be possible anymore for Uttar Pradesh Government to
keep subsidizing enormous quantities of water to a section of the society
indefinitely. Besides, it is time now to introduce PIM in the SSP command area,
with open door policies, whereby, the SSP Management invites NGOs to help
develop and implement PIM modules in various irrigation sections of the
pariyojana. Rediscovering issues related to osrabandi and warabandi and redefining
the role of CADA in the newer set up are also very germane to the PIM agenda.
Then comes the issue of identifying cost and responsibility centers of SSP and
redesigning of entire organizational structure around these seems to be the need
of the hour. Further, any overhaul without retraining and re-inducting schedules
of the staff is not going to work. Hence it is a tall but necessary order.

5.4: Possible Remedial Measures

It has been experienced that a combination of technical changes with
institutional and policy reforms has been greatly responsible for the success of
reform programmes in irrigation. Following points have been observed and
wherever possible measures are being suggested correspondingly for overall
increase in the efficiency of the canal system:
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5.4.1 Technical Measures

– Improved efficiency of water utilization at farmer’s level—Field channels
must be maintained to reduce wastage of water. Cropping pattern
needs to be changed in command area for optimum utilization of
water, without bringing in the waterlogged conditions. Excessive and
useless irrigation should be discouraged through extension work and
wastage of water penalized. Efficiency analysis of the changes in
cropping pattern should be taken up periodically, say, every five
years.

– To overcome the problem of lack of water or less water availability,
which is being repeatedly experienced by the farmers, it is necessary
to enhance the water discharge rate, more so in the tail ends of the
canal system. Improvement in the maintenance practices like cleaning
of canals, de-silting and plugging the water leakage points like rat
holes, breaches etc. would also be of immense help in this matter.

– The water resource is limited hence it has to be used with optimum
care and with minimum wastage. The Sarda Sahayak Pariyojana
urgently needs to upgrade the conveyance and distribution system to
bring in efficiency in water distribution. For example- at present, only
203.7 kms of the total 14684 kms of canal are lined. The canal
system needs to be lined especially when there are bends in the
canal. This would check the soil erosion on the canal banks. In
waterlogged areas, the minors and the watercourses should also be
lined along with the distributaries. It would be desirable that all
constantly running major channels should be lined, or, at least 60
percent length of the watercourses should be lined for improved
results.

– A network of drains must be provided with pump wells at different
points so that the collected water can be pumped out for irrigation
purposes, wherever feasible, and the excessive water could be
discharged into the natural outfalls.

– Improvement in the drainage network in the command should be
implemented simultaneously with construction of channels. Moreover,
adequate number of escape channels is also required at regular
intervals along the distribution system and tail escape channels need
to be constructed simultaneously and connected to drainage lines in
command.

– Presence of weeds greatly hampers the smooth flow of water and
this problem is very much prevalent in the Sarda canal system. To
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check wild growth of weeds in drains, regular weeding and cleaning
operations are necessary to be carried out. Periodic repairs and
maintenance should be carried out during November to June,
preferably with the involvement of the members of the WUA.

– The farm scheduling and irrigation scheduling remain very erratic
even though rosters have been prepared for kharif and rabi season
by the irrigation department. As a consequence the farmers suffer
loss to their standing crop. This has not allowed the farmers to
workout an irrigation-linked crop plan. This also leads to excess and
inefficient utilization of water.

– Micro-irrigation is one measure, which can lead to more efficient and
equitable use of water. It includes number of water management
technologies like drip irrigation, sprinkler irrigation, plastic mulching,
green house cultivation etc. Considering the facts like inconsistencies
in rainfall and the sinking of the under ground and surface water
table, water-conservation has to be made an inherent policy in
irrigation projects. The revolutionary drip irrigation system developed
by Israeli engineers and agriculturists has reduced water consumption
by 50-70 percent when compared with gravity irrigation and by 10-20
percent when compared with sprinkler irrigation. Reduction in water-
use in agriculture and a conscious pursuit of the objective of maximum
value per unit of water, have to be major elements in any future water
planning and the driving force to be ‘More crop per drop’.

– The experience of Israel can be a case for study: Israel does not get
more than ½ inch of rainfall per annum and two-third of the country
is desert. Yet, Israel exports agricultural products worth millions of
dollars every year. The water is recycled and incentives mechanisms
are in place for economical use of water and its wastage. Micro-
irrigation coverage is 100 percent. As a result, Israel is regarded as
most advanced in agriculture and known for efficient utilization of its
water resources.

– Another issue that needs to be examined for possible applicability on
the canal command is that of conjunctive use of ground and surface
water. In most canal irrigation projects, as is evident in case of Sarda
canal project, a large chunk of the canal waters seeps underground.
This, and excessive use of water, are identified as the primary
causes for salinity-alkalinity and water logging. It is possible to
address both these problems. Only 70 percent of water requirements
of the farmer are met through flow irrigation and he meets the
balance through installation of shallow tube wells. This combination
of ground and surface waters can also increase the local water use
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efficiency, thereby allowing increase in the total command area. It
must however be borne in mind that neither rationalization of water
rates nor conjunctive use of water by reducing water availability will
be easy to implement. There is likely to be opposition from the
farming lobby, which used to enjoy easy and almost free access to
water. Nevertheless, it is imperative that significant improvement in
the use of stored water is to be achieved. It is necessary to plan for
increased ground water recharge by development of conjunctive use
of surface and ground waters, with necessary checks and balances
to ensure that neither of them are over utilized and hence create
problems in the longer run.

– The roster system requiring the irrigators to take water on a fixed
schedule can be replaced by water-on-order system allowing the
farmers to better meet the needs of their crops, make more efficient
use of water and reduce pumping costs. The Irrigation Department
needs to look in to this suggestion, carry out necessary experiments,
arrange for demonstration programmes and small duration trainings
for farmers.

– Delivery of water should be made on an appropriate volumetric basis
in order to improve system performance, cost recovery and
accountability. A volumetric charge, which encourages efficiency of
water use, could have two other major benefits:

It could reduce water charges since the same water can be
used to cover much larger area and therefore the cost of
irrigation would decrease;

It could reduce the need for storage, as lesser water would be
required to cover the same area.

– To offset the increase in input costs, it is imperative that the water
tariff must be raised to a higher level at which it begins to meet its
supply costs.

– The senior officers of the department suggested reducing the staff
strength at current levels of work as a method to cut down the costs.
The high cost of the project is illustrated by the fact that the
establishment cost in 1997 stood at Rs.4 billion (approx.) out of the
total Rs.7 billion (approx.) expenditure of UP irrigation department.

– The personnel assigned with the responsibility of managing the major
branches and distributaries must be provided with adequate training.
Similarly, the irrigation engineers should acquire basic and practical
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knowledge of crop irrigation management, water conservation and
husbandry practices so that they are able to transfer the basic skills
and knowledge to the farmers. Having a multi-disciplinary staff can
bring the required technical competence for the different functions. In
this regard, recruitment of agronomists, farm technologists, and agro-
economists in large irrigation projects may be more fruitful to enhance
the topical efficacy for better and quicker working arrangements.

– Canal roads and link roads should be maintained to rush men and
materials for repairing canal branches which otherwise causes flooding
of the nearby fields and aggravate the problems of water-logging. It
may also be examined if water transport can be a cheaper, quicker
and easier alternative for road transport. This, atleast, would not
require construction and maintenance of roads (kuccha and pucca)
and losing land therein. This may also be helpful in attracting tourist
traffic, an additional source of income with minor investment specially
therefore.

– Undertaking afforestation activities with suitable species of trees
along the banks of the canal for checking the trans-evaporation
losses is suggested. This would have incremental benefits by
strengthening the canal bank and at the same time generating
additional revenues. Similarly, promoting fisheries in the areas having
serious waterlogging conditions may benefit the farmers.

5.4.2 Institutional Measures

– Currently, the role of irrigation department has been limited to making
water available to the farmers for irrigation. Issues like how the water
is being utilized and against it how much revenue is being collected
have been largely kept beyond its purview. These roles have been
assigned to CADA and district revenue department respectively. For
optimum water utilization and higher operational returns, there must
be perfect coordination among these three agencies in so that
supply-utilization-revenue realization functions are synchronised.

– One of the major reasons for lesser availability of water, increase in
maintenance costs and loss of revenue is theft of water from
breaches in the distributaries and minors. This can be overcome to
an extent by handing over more and more of the minors to the WUAs
and at the same time, more and more vigilance (patrolling) should be
exercised.

– The members of WUAs are required to be trained for organization of
meetings, upkeep of records and knowledge of bylaws. Hence all the
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officials should be adequately educated for being trained periodically
to make them clear of their responsibilities to strengthen the effective
functioning of WUAs. The members of the WUAs are mostly not
aware about the bye-laws & memorandum of association (MOA)
signed between the WUA and the irrigation department. The members
need to be trained and tested for handling canal operation and its
maintenance jobs. The officials should also be trained and tested
periodically to make them clear their responsibilities to strengthen
effective functioning of WUAs.

– The farmers should be trained thoroughly in extension services of
different development departments and the personnel from
departments like agriculture, horticulture, soil conservation, forest,
micro-irrigation practices etc. must be engaged for this purpose so
that the farmers learn to harvest higher level of outputs while
maintaining the same level of inputs.

– The present attitude of a majority of the principal stakeholders i.e. the
farmers, is that of isolation. They believe that water is government’s
business. This needs to be replaced by a model in which the major
stakeholders participate at all levels. This change could be brought
about by public awareness, education, identification and dissemination
of best practices and incentives for action, thereby facilitating
conservation of the precious resource and equitable distribution
among the needy people.

– As the WUAs are being given more and more water management
responsibilities, the successes must be documented for dissemination
and demonstration. Simultaneously, efforts should be made to conduct
periodical research studies for identification of constraints in
implementation of participatory irrigation management.

– At present, even though the irrigation department is a bank of project
data, the condition of data management is relatively inadequate as
was evident in a case where the same data appeared for two
consecutive years for irrigation and revenue collected. An effective
MIS (management information system) with complete records of
water need, water volume flow, and flow-rosters need to be maintained
along with the records on rainfall, crop sown, area irrigated and depth
of water provided. This would make the water distribution-irrigation-
revenue collection process smoother ensuring higher returns for the
farmers as well as the irrigation department.
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5.5: Final Words

Optimum water utilization and efficient management of water resources is
an urgent need in today’s world. To make different stakeholders aware of the
environmental and social equity, economic and developmental needs for effective
water distribution and consumption are other strategic issues. People’s initiative
and their ability to manage their own affairs must be given its place and kept at
the centre of planning and action. It is to be realized that if every drop of water
that is drained or wasted is recycled, the system can irrigate many more hectares
of cultivable land.

There is an urgent need for improving irrigation efficiencies for saving
water and protecting the land. A few innovative methods of irrigation could be the
innovative changes in cropping pattern, introduction of artificial recharge and
retrieval mechanisms, new integrated water-harvesting technique, micro irrigation
techniques, etc.

The major issues for efficiency of water resource utilization identified in
Sarda Sahayak Pariyojana are–partially utilized physical structures, operation,
maintenance, cost recovery, coordination between irrigation and agriculture
departments, and water delivery efficiencies.

Subsidized supplies of irrigation, drinking and industrial water has affected
the financial status of the department. Once viability is ensured, efforts need to
be concentrated on proper maintenance of the created infrastructure.

Encouraging participatory irrigation methods is imperative as a step
towards sustainability and bringing efficiency pressures from the water users end.
For this different water management functions must be handed over to the Water
User Associations. People’s involvement in operations, maintenance and revenue
collection has to be encouraged so that they not only become familiar with the
problems involved but also suggest solutions and participate in creating awareness
about proper utilization of the facilities created.
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Glossary of Terms

Alpika Minor canal

Ameen Staff responsible for preparing bills against water utilization

Beldaar Wage/regular labor assisting in repair and maintenance work

Doab Area between two rivers just before they join together

Gul Small irrigation channel

Jiledaar Staff responsible for overall operation of irrigation channels
and Inspection of canal network.

Kharif Agricultural Season from May to October mostly coinciding
with onset of monsoons

Khand Division; a geographic area assigned to one Executive
Engineer for overall supervision of works.

Kulaba Water outlets from minor and distributaries canals

Mandal Circle; an geographic area assigned to one Superintending
Engineer for overall supervision of works

Meth Personnel appointed for supervising the beldars

Osrabandi Distribution of water on rotational basis

Pariyojana Project

Patraul Personnel responsible for recording the total and individual
area irrigated; same as Seenchpal

Pucca A civil construction using a combination of bricks, cement and
mortar

Rabi Agricultural Season from October to April coinciding with
winters

Rajwaha Distributaries

Seenchpal Same as Patraul

Usar Sodic soil




