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Watershed Learning Ground....

Woatershed tom any might seem to be a technical issue concerning subject matter specialists. However,
now it is proven that it concerns people and their livelihoods and their involvement at all levels
results in better implementation of the watershed development programme. Further, the community
that is living in adverse conditions since ages has far better knowledge of the local situation and is
aware of technical solutions that suit them and their resource context.

Issue of guidelines for participatory watershed development in 1994 has brought in a sea change in
implementation of the government programmes. The current study, which focuses on the impacts —
there are other studies on the processes—brings out certain interesting points. The watershed treatment
works have brought fallow land into cultivation and resulted in increased ground water levels. The
impacts were visible and returns both substantial and fast.

The study shows that availability of water at multiple locations for several uses has been succour to
otherwise water starved villages. In the Benefit Costratios calculated it is evident that the investments
are paid back to the community within 1 — 3 years.

The study raises important questions about who benefits by the increased ground water and the need
for social norms for using the newly generated resources. While the publicinvestments spurred private
investments, in the absence of institutional credit, rich are the major gainers. The study strongly
argues from the point of equity for planning for complete investments and group norms to access
recharged ground water. Watershed programme has to integrate these concerns so as to achieve
equity based sustained livelihoods for the rural people.

Hyderabad S. Ray
Chairman
A P. Water Vision Task Force
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Watershed Development Programme

Understanding Investments and Impacts

Participatury Watershed Development Program initiated in 1995 is a major landmark in the history
of rainfed regions in India. Making a departure from the earlier programs it has brought about the
following changes:

¢ Shift from dispersed to comprehensive investments

¢ Building community based institutions and their institutional capacities (user groups, self-
help groups, watershed association and watershed committee)

¢ Transfer ofdevelopment funds to the community institutions

¢ Participatory planning and implementation by the community based institutions.

In essence the watershed program envisaged a ‘community centered process approach’ as the core.
The program was launched in 1995 and there is significant experience in operationalising the program;
particularly in Andhra Pradesh where it was taken up in a large scale.

There are several studies on the operational issues in the program. However, very few studies are
available on impacts of the program. Rigorous and intensive research efforts in understanding the
impacts of watershed program are limited. The participatory process approach and centrality of
community institutions call for a different methodology to understand the impacts. It is in this context
that the need for a study of watershed impacts was felt by the Mission Support Unit of the Water
Conservation Mission and WASSAN.

The study was carried out from May to August 2003 and the data refers to the year 2002 To 2003.

Watershed approach has been adopted for the area development programmes of the Government with the issue
of Guidelines in 1994. These envisaged paradigm shifts such as top-down to bottom-up, sectoral to integrated and
short term to long term. New peoples’ institutions such as Self Help Groups, User Groups, Watershed Association
and Committee were proposed so that watershed becomes a peoples’ movement with long term perspective of
natural resource management and sustainability. Accordingly budgets were provided under the Community
organisation and capacity building heads. Objective of the programme was to build capable peoples’ institutions
which would take over the assets created in the programme and maintain them. The goal was to mitigate the
effects of drought in the long run with reduced adverse conditions of drinking water (both for the community and
livestock), adequate livelihood means, reduced migration and fulfilment of biomass based needs such as fodder,
fuelwood, etc. Economic development, ecological balance and equity were key concerns of the programme.
Approximately, 500 ha, was considered as one unit of watershed with overall budget provision of Rs. 4000/ ha
(which was increased to Rs. 6000/ha in 2001).

In Andhra Pradesh the programme was facilitated by Commissioner, Rural Development at the State level and the
Project Director, DWMA (earlier DPAP/DDP/DRDA) at the district level. These were assisted by Multi Disciplinary
teams for every 50-60 watersheds. One Project Implementation Agency (PIA) was appointed for every 10-12
watersheds which appoints a four member Watershed Development Team. At the village level the planning for
resource development was pegged in the primary groups, whereas the integrated plan is approved by the Watershed
Association after resolving conflicts, if any, and prioritising the works. The day to day activities are taken care by
the executive body termed Watershed Committee, assisted by a full time Secretary and volunteers.

Understanding Investments and Impacts “_




1. Scope of the Study

The study attempts to capture and map the impacts and generate quantitative data for analysis of the
watershed program. The study does not intend to be a statistically rigorous exercise based on sample,
and hence has limitations to that extent. The analysis is intended to identify, assess, and flag several
issues related to impacts of the program on a quantitative basis.

The study first looked at the profile of investments in the watersheds and based on this the major
areas of investment were identified for assessing impacts. Instead of a predetermined questionnaire,
participatory mapping and analysis of the impacts wasdone by involving the key stakeholder groups.
Later, based on the observed impacts, quantitative surveys were carried out. Farmers, self-help groups,

Watershed Committee and Panchayat members were involved in the process.

The study broadly looked at the impacts of investments on land development, plantations, water
harvesting, livestock and institutions. An attempt was made to compute cost-benefit analysis for
each of these interventions. The analysis is limited to production systems and their economics and did
not consider the long-term investment benefits of ecological services or livelihood benefits.

An overall cost-benefit analysis for the watershed is a more complicated exercise, which involves a
detailed analysis of social capital and its impact and 1s not within the scope of the study. However
the present study provides a basis for taking up such a comprehensive research.

2. Methodology
2.1 Sample villages

The study was taken up in the districts of Mahabubnagar, Ranga Reddy, Medak and Kurnool. The
district administration suggested names of watersheds in three categories — good, moderate and poor
in terms of performance, as subjectively perceived by them. Though the initial intention was to take
two watersheds in each category, only five watersheds were taken up. In terms of the facilitation
processes the villages Edulapally, Chityal fall under the ‘Good’ category, Kunkanur and Mailaram
fallunder the ‘Moderate’ category, Dadapur fallsunder the ‘Poor’ category. However, these categories
are highly subjective. On the whole the watersheds studied were under ‘Good " to ‘Moderate’ categories
in the opinion of the researchers.

All these watersheds are funded under the Drought Prone Areas Program of the Ministry of Rural
Development.

2.2 Study Process

Understanding and assessing impacts generated by a process centered program like watershed is a
complex one. One of the contributions of the present study is its methodology. The study used a
combination of an intensive process oriented participatory analysis and objective data generation
based on field surveys.

_ Watershed Development Programme
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The process steps in the impact assessment study are as follows:

A. Analysis of Institutions

Collection of secondary data was first done from the implementing agency and the watershed
committee. This was followed by preliminary discussion with Panchayat and watershed committee
& mapping impact paths through participatory exercises. The watershed investments/ interventions
were taken as a basis for further exploration. For such identified interventions the possible and
observed impacts were mapped in a sequence. The exercise of impacts on SHGs was taken up along
with the members of the SHGs/ their representatives and Watershed committee. The steps included:

a. Identifying total, functioning and non-functioning groups
b. Draw outsample groups in these categories

¢. Focussed Group Discussion with selected sample groups on the impacts

d. Compilation of data

Assessing impact paths

Project inputs lead to outputs, outputs to outcomes and
outcomes to impacts. In the context of development
interventions, this path from inputs to impacts can be better

-
conceived by distinguishing outputs from development gains Aesaritions
. . 2 MNevrlopment
and well-being gains. Development here, is seen as an - Gestation Paviud Galne
. . . a . * Sirength of |
intermediary stage which, when certain assumptions are fulfilled, - VReehs ol i = l
. . . T lanwaholder incus
results in the well-being of humans or ecosystems. Forinstance,
increase in income for the poor is a development gain, which W&g;';fﬂ

when properly spent will result in better health of the family - a

well-being gain. However, this distinction is only for analytical

purposes and the dividing line is hazy and not sancrosanct. This seeks impacts in the context of actual development
of the project area instead of what is designed in the project and makes the framework more flexible.

Source: Ravindra A (2000), A Framework for Impact Assessment of Community Based Natural Resources Management
Programs, Aga Khan Foundation (India), New Delhi & Books For Change, Bangalore.

B. Resource mapping

This exercise was done in a large group to understand the variations in the land and soil types, the
drainage pattern, the area of influence etc. This exercise helped in identifying the sample areas, water-
harvesting structures etc. for the assessment. The steps included:

4+ Resource map to identify soil and land types, drainage, present land use etc.
€ Mapping the watershed activities implemented
¢ Exploring the possible impacts and areas of impacts

C. Impact Mapping Exercise

This exercise was done in a workshop mode along with the watershed functionaries, concerned user
group/ farmers. The exercise starts with a general discussion on the investments made in the watershed.
This was followed by:

Understanding Investments and Impacts ﬂ_



a. Mapping the impacts paths

b. Identifying possible (geographical)areas where such impacts are visible

D. Study of Sample patches

A representative patch of land (separately for area development, water harvesting and plantation)
was selected for detailed data generation with the community. Farmers within the identified area
were identified and mobilised and were given brief orientation on the purpose and methodology of
the study. Plot by plot field survey was undertaken with farmers and volunteers in the selected patch.
Some of the farmers and volunteers were formed into teams to survey the identified areas and compiling
data plot-by-plot along with the research team.

E. Household survey on livestock & wells

A door to door survey with questionnaire by the volunteers in the watershed was carried out to
understand the changes in the livestock numbers before and after the implementation of the watershed
programme. The survey on wells included details like year of digging, discharge. area cultivated and
present status.

F. Consolidation of the data at the watershed level

The data that was collected in the field was later compiled and analysed by the study team.

G. Analytical tools:
i) Assessment of Benefits

For measuring the extent of changes ‘before’and ‘after’ comparison was used. The data was generated
from the memory of the individual farmer on his/ her field in the surveyed area. Prices prevailing
during the study period were used for computing the total value of production for both before and
after situations.

ii) Incremental Value of Production

This was used in comparing the benefits over investments. It is computed by measuring the change in
gross value of production before and after the project investments were made. The actual costs of
production were not deducted. The ratio of Incremental Value of Production over the investments
made on that particular structure was used as a proxy for benefit-cost analysis.

iii) Data on Wells and Borew ells

This data was generated by a detailed field survey of each of the wells/ borewells. The year ofdigging
the well/ borewell and the other data was collected for the entire watershed.

Watershed Development Programme




3. Limitations of the Study

Watershed program is a complex program centered around diverse range of processes. Much of the
impacts depend on how the processes have been facilitated. The study looked at the impacts but did
not attempt to relate them to the processes. The study attempted, wherever possible, to understand
the impacts quantitatively. However a rigorous economic/ statistical analysis of the watershed
investments was not attempted.

Another limitation is that the study year (2002 —2003), representing the ‘after’ situation was a deficit
rainfall year, whereas normal rainfall prevailed in the ‘before’ year. Thus there might be a downward
bias on the benefits side.

The impacts result from a range of factors —isolating the impacts and attributing them to watershed
investments alone is very difficult. Crop pattern shifts as a response to markets may also influence the
impacts. The ‘recall’ method in the data generation has its own limitations. The cumulative impacts
sparked off by watershed investments were considered in the study, with all these limitations.

The study was an intensive process and looked at the impacts in minute details moving from one plot
to another. The observations made were validated by participation of farmers, members of various
institutions in the participatory exercises. The sample is not a neutral or objective one and therefore,
can not be extrapolated to the entire watershed program in Andhra Pradesh. But the methodology of
the study and the initial observations and results do provide a basis forunderstanding the impacts of
the program and also provides a basis for a detailed objective analysis of the watershed program in
the state.

4. Structure of the Study Report

The study report is organized in two parts; Part I presents a combined analysis of all the five sample
watersheds and Part Il presents the invidividual study reportss of each of the five sample watersheds.

Part — I is organized into five chapters. The first chapter presents a detailed profile of watershed
mvestments and the works taken up. Impacts were assessed for the major investments only. These
are presented in Chapter 2, which covers impacts of water harvesting, land development and
plantations, impacts on ground water and on livestock in four different sections. The institutions
promoted and their analysis 1s discussed in Chapter 3. Based on the results and observations of the
study, Chapter 4 discusses the implications for sustainability of the impacts of the program.The
summary of the study and the major conclusions are presented in Chapter 5.

Understanding Investments and Impacts n_



Chapter 1

Profile of Watershed Works

Sﬂil and moisture conservation works, water harvesting structures, gully control measures and biomass
generation are the typical components of the watershed program in the sample watersheds. Figure 1.
and Table 1. give an overview ofthe nature of investments in the sample watersheds. Investments on
bunding ranges from 32 to 47% with the exception of Kunkanur watershed where most of the
investment went for water harvesting structures. Investments on gully controlrange from 7 to 16% of
the total while that on water harvesting ranges from 29 to 42% with the exception of Kunkanur
(65%). Masonry checkdams and percolation tanks occupy the major share in water harvesting
investments. Soil conservation and water harvesting works constitute about 80% of the investment.

Horticulture investments range from 2 to 13%.

Fig 1.
Works Profile in the Sample Watersheds
100%
| == e
0% - = ; L— W Others
B0% L Il B Agro Farestry
@ 7% [ Horticuliure & Mange
= 80% — Flantation (Ha)
B so% | Water Harvesting
§ 40% _ Struclurss
W ans | | Gully Control
20% — ﬂ;:;g & bund
12n
10%
5N Edlepally | Melleram | Dadepur | Ohityal | Kunkenur |

Diversity of investments or components is low in all the watersheds exceptin Edulapally. Diversity in
components is an indicator of site specificity and accommodation of local solutions and knowledge.
The investment profile also indicates a total absence of focus on livestock. Very few efforts were
made in improving biomass. There were almost no investments on diversifying crop patterns or on
productivity enhancement related activities, which are also central to the watershed program as

presented in the program guidelines.

The data on the distribution of investments across the caste and class groups discussed in the individual
watershed reports in Part [l brings out that the investments on bunding and soil conservation were
more accessed by the poor and SC, STs, while access to other investments is relatively skewed.

_ Watershed Development Programme
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Chapter 2 Impacts of watershed inve stments
Section 1
Impacts of Water Harvesting

The investments on water harvesting ranged from 4.0 lakh rupees (29% of total works expenditure)
in Edulapally to 9 lakhs (65%) in Kunkanur. Checkdams and Percolation tanks share the bulk of the

investments, while farm ponds have a substantial share in Kunkanur watershed.

Asaresult ofthese water harvesting structures apart from ground water recharge, water was available

at multiple locations within the village and is used for multiple purposes. Drinking water for livestock,

Box 1 washing livestock, domestic uses, swimming, etc. are some

of these uses. There is substantial [ife around these water

Rejuvenating Drinking Water! ; ; :
harvesting structures in the otherwise water starved

In Kunkanur a bore-well drilled by the Panchayat

for drinking water was abandoned earlier as o ] ] )
there was no water. This bore well rejuvenated | @nd pot irrigation are also practiced in some cases but is
after the construction of Yellamma Vanka| pot predominant.

checkdam. Panchayat is now supplying
drinking water to the village by pumping water | Table 2 profiles the impacts and related information of

from this bore-well. This has boosted the [ Water Harvesting Structures across the five watersheds.
confidence of the villagers.

villages. Direct irrigation through diversion channels, lifts

It compiles the data and observations from an analysis of

the sample structures in all the five watersheds. Works were completed recently in Kunkanur watershed
and the minimum gestation period 1s not yet over.

Critical observations
Structures

The storage capacity created in the structures ranged from 1002 cubic meters in Mailaram to 25,680
cubic meters in Kunkanur watershed. The cost per cubic meter of storage created in checkdams
varies from about 18 rupees in Kunkanur to about Rs.531 in Chityal. Generally, this cost is low 1n case
of percolation tanks as compared to checkdams. Water is available in the structures till August-

September in farm ponds and until December to March in most of the water harvesting structures.

The recharge of ground water is high. In Mailaram these structures have solved the drinking water
crisis in the village and in several cases they provided water for domestic uses at multiple locations
which is some respite for women who are forced to walk long distances for water. Of the sample
structures surveyed very few have maintenance problems- but it is too early, as the previous years
happen to be low-rainfall years; those which are breached are not repaired. Silt is removed in stray
cases. That there are no institutional systems for maintenance of the structures in the sample watersheds
i1s a major cause for concern. There are no instances of using Watershed Development Fund for the
purposes of maintenance as the fund is locked up in fixed deposits. Some response and initiative from

the administration is aw aited.

_ Watershed Development Programme
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Usage

Many of the structures are recharging ground water. In Kunkanur and Mailaram villages these
structures have made substantial contribution in solving the drinking water problem. Geological
features in Edulapally and Kunkanur make borewells unviable. In Edulapally 81% of the defunct

open wells were revived. Kunkanur has not yet [The miracle called water...

received any complementary investments from Ratnaiah and Ramulamma, an SC family has 2 acres

farmers. In all other watersheds a shift has taken |of degraded land in Mailaram. Ratnaiah custom hires
place from open wells to borewells following the |his bullocks for ploughing and carting. He also works
as a painter for 2 months in summer. As part of the

‘ watershed program two bunds and two rock fill dams
was a general trend accelerated with the watershed |were constructed in his 2 acres of land costing about

program. The recharge has stabilised some of the |Rs.6,000/-. Ramulamma invested an amount of
Rs.5,000/- that she received as loan from her group
for removing stones from the field.

construction of water harvesting structures. This shift

existing wells/ borewells.

Ratnaiah then invested on a borewell looking at the
Changes success of his fellow farmers. He invested Rs. 12,000/
- on digging the borewell (135 ft), Rs.15,000 on getting
electricity and a motor. The equipment costs (about
the influence zone' of the sample structures studied [Rs.20,000) were on uddera (the shop owner sells for
exceptin Kunkanur. Irrigated area increased by 64% |deferred payment with interest). The family mobilised
loans from the SHG and also used all the savings
available in the family, including that of their children
of the areaunder the influence zone 1s being irrigated |for digging the borewell. As they struck water, they
in Dadapur. then invested Rs.10,000/- in the first year on levelling
the land.

There 1s considerable increase in the irrigated area in

in Edulapally and by 5 times in Mailaram. About 54%

Cropping intensity and net sown area increased First year paddy crop was taken in both kharif and

substantially in Chityalreducing the fallow lands. In |rabi seasons and about 35 quintals of grain was

Mailaram also fallow lands are brought under [harvested. In the second year another acre of land
was levelled. In the second year the family invested

Hs.1,500/- on organic manure. The family already has
started. Shift towards high value crops like cotton, |pullocks. Ratnaiah’s family now has become

potato and chillies is observed in Edulapally. Increase |full-fledged farmers.

in acreage under paddy and vegetables is observed in Mailaram, Dadapur and Chityal. Productivity

cultivation. In Kunkanur this phenomenon has just

increase in Paddy is also observed in Chityal owing mainly to the shift to borewells from open wells.

Quantification of Benefits

In the sample structures an attempt was made to estimate the value of annual incremental production
i.e. the value of increased production in the influence zone before and after construction of the water
harvesting structures at the prevailing price.” In Kunkanur this assessment was not done as the crop
patterns are still to establish in the influence zone. In other watersheds the values are as follows:
Rs.5.5 lakhs in Edulapally, Rs.2.55 lakhs in Mailaram, Rs.8.62 lakhs in Dadapur and Rs.1.88 lakhs in
Chityal.

These reported benefits far outweigh the costs of construction of these structures. The benefit to cost
ratio in terms of incremental value of production to the investment from the project on water harvesting

! The influence zone was arrived at based on the perception of farmers in the selected area.
* The underlying assumption is that the cost of cultivation has not changed substantially.

Understanding Investments and Impacts m_



structures and others ranges from 0.65 to 1.5. It means that each rupee of public investment on the
structures will result in 0.65 to 1.5 rupees benefit to the farmer in the first year itself. This ratio would
be substantial even after deducting the cost of incremental production. At this rate the investments
on water harvesting structures in all the cases except Kunkanur will payback within the first two
years, which is a very high rate of return. The above figures are for a low rainfall year as the study
period coincided with a drought year. During normal rainfall years the rate of return may be higher.

Observations on Productivity, Equity and Sustainability

Once the ground water recharge is seen it invites substantial private investments from farmers. Farmers
mobilized private investments in the range from 1.78 times in Mailaram to 3.1 times in Dadapur over
the investments on water harvesting structures made by the project. No such investments were observed
in Kunkanur. These investments were primarily for accessing ground water — for desilting existing
open wells in Edulapally and for new borewells in Dadapur and other places. Investments were also
made on bunding and land levelling by farmers once the area is under irrigation.

a. Complimentary Investments

In Dadapur out of a total of 26 structures 20 were constructed in the lands of large farmers. Once the
structures are constructed the recharge is incidental and the complimentary investments mobilised
by farmers determine access to ground water. Some farmers like Buchanna, a stone worker (with 5

Location of the structure and the ability to mobilise acres) have completely shifted to agriculiure after

complementary investments are the two critical factors | levelling their land using the bunding investment

that determine the equity in incremental benefits. To| and accessing ground water through a bore-well.
build more equity, the complementary investment plans
should be made as an integral part of planning for water
harvesting structures. Complementary investments are
key to equity in addition to location of structures.

They now cultivate two crops in a year.

The criticality of complementary investments is

brought out well in the case of Edulapally. Of the
total 5.80 lakh rupees of complementary investments made by farmers after construction of water
harvesting structures, S.C farmers could only mobilise 0.82 lakh rupees i.e.14%.

b. Complete Investments Planning for ‘Complete Investments’ is a necessity.

Earmarking production enhancement budget head as

i, : : in the case of the Process Guidelines for Watershed
fDr fﬂ.rmers to mﬂblilse p‘rl\-'ﬂte mvestments after the Deueiﬂpment Pr@gramme may be useful for this

water harvesting structures expanding the gestation |[purpose as a revolving fund. But, the planning
methodology to integrate complementary investments

with structures needs to be developed.

Investments need to be complete. It is taking a while

period. Kunkanur watershed is a case in point.

¢. Irrigated Horticulture

Another important factor is competitive bore-well digging. There 1s a predominant shift towards
borewells from the earlier open wells after the construction of water harvesting structures. Out of the
15 borewells dug after the structures, nine have become defunct resulting in considerable disinvestment
in Chityal. Farmers like Venkataiah, with 6 acres land under one of the percolation tanks in this
village started orchards during the program. His open well dried up after his neighbour dug a bore-
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well. With the orchard at 2 years age, he had no
option but to go for a bore-well. After 5 attempts of
digging borewells he succeeded in getting water in
one. Even this water is not sufficient to irrigate his
orchard. In this process he incurred an expenditure
of Rs.1.05 lakhs of which Rs.0.95 lakhs was borrowed

Irrigated horticulture imposes irretrievable situations
with respect to water. This forces farmers to invest on
borewells, which are very vulnerable. Though there are
some ‘successful’ case studies, whether irrigated
horticulture would benefit small and marginal farming
situations or further burdens them with debt needs to
be studied.

at 36% rate of interest.

d. Security of Investments and Group Norms

Also, the phenomenon of shifting to borewells after ground water recharge need to be addressed

upfront before the construction of the structure. Organising the users and building institutional norms

for resource management should be made a prerequisite for making watershed investments in the

Paradox of Recharge Zones!!

It is often argued that watershed development should
be taken up only in areas that are recharge zones.
For e.g., WDF watershed program of NABARD has
stringent criteria to select watersheds only in recharge
areas.

Edulapally experience shows that watershed
investments are economically viable even in areas
where geological features restrict percolation.
Conjunctive use of surface water and open wells made
the water use efficient in this case. The geological
constraint on deep bore-wells in fact helped positively
in terms of wider distribution of water through many
open wells.

village.

e. Maintenance and Institutional Mechanisms

Very few structures were breached and it appears
that the maintenance requirements are low in the
sample structures. But two factors are causes for
concern a) the breached structures are not repaired
b) these are relatively low-rainfall years. More
alarming fact is that there are no institutional
mechanisms for maintenance. The assets are not
transferred to Gram Panchayats as envisaged in the
guidelines nor there are any user groups. There are
no experiences of using the watershed development

fund as it i1s locked up in fixed deposits awaiting a policy decision at the state level.

however, is the ideal choice.

Establishing User Group norms in regulating and using ground water and in protecting existing infrastructure (open
wells) need to be negotiated a priori. Complementary investments on Group Borewells tied up with the water
harvesting structures may be a better choice. Water budgeting for the entire watershed as a basis for such investment,

To sum up, it can be said that the water harvesting structures have made significant impact. There

are substantial intangible benefits of providing water at multiple locations in the village for multiple

purposes including livestock, drinking and domestic uses. In two of the watersheds, which were
facing acute drinking water shortage, the structures have provided succour. These are invaluable

benefits in the water starved villages.

These water harvesting structures gave a spurt to private investments mainly in wells, borewells and

land levelling. As a result there is considerable increase in irrigated area in the influence zone. The

investments on these structures will payoff within two years in all the watersheds except in Kunkanur.

The ratio of incremental value of annual production over the total investments on structures (benefit

to cost) ranges from 0.65to 1.5in the first year itself. By any measure these investments have high rate

of returns.

Lack of institutional mechanisms for maintenance and unplanned growth in borewells are threats to

the security of investments; these are some of the causes for serious concern.

Understanding Investments and Impacts H_
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Section 2
Impacts Of Land Development and Plantations

Land (or area)development investments in the project include field bunding, improving vegetation
on bunds (mostly distributing grass seeds and planting agave) and gully control structures like rock-
fill dams, loose boulder structures. Most of these investments from the project were on the private
lands. Investments on land development were in the range of 3.59 lakh rupees (25%) to 8.14 lakhs
(56%); of these, field bunding had the major share.

For the purpose of the survey a sample area was selected in each watershed representing various soil
types. Plot-wise data was generated by the study team for all the plots in the sample areas by transecting
from one plot to another along with the farmers. The sample area surveyed ranged from 21 acres to
151 acres. Investments per acre were in the range of Rs.910 in Chityal to Rs.2300 in Dadapur
watersheds.

Quality of Bunding

An assessment was made on the quality of the field bunding and the maintenance aspects. Table 3
below presents an aggregate picture of all watersheds. Table 5 provides an overview of different
parameters across all the watersheds studied.

Table 3. Summary of quality of bunds (aggregating all watersheds)

S.No | Bund Characteristic Qua lity No. %
1 Cross Section Good (>40cm ht) 224 62
Average (Up to 40cm 87 24

height (ht))
Poor (30cm ht) 50 14
2 Grasscover Fully covered 114 32
Partially covered 171 47
Absent 76 21
3 Maintenance Not Required 173 48
Required 188 52
Done 95 29
Not Done 133 71
4 Soil Deposdtion behind | Upto 45¢cm 79 22
the bund Upto 30cm 98 27
Upto 20cm 184 a1
5 Top Level Uniform 250 69
Not uniform 111 31
6 Spoill Way provided Yes 225 62
No 136 38
7 BundsBreached Yes 134 37
No 226 63

Watershed Development Programme




Ofallthe bunds surveyed 86% had average to good cross section even after completion of the watershed
program. In about 21% of the cases grass cover was not established at all. About 37% of the bunds
were breached. In 54% of the cases maintenance was not required while 46% needed it. Of the cases
where maintenance is needed in 89% cases it was not attended to indicating the clear absence of any
post-project maintenance institutional systems. However, most of the bunds that were not repaired
were either in common property or in the lands not under use. It 1s observed usage ofland 1s a major
factor determining whether the bunds are maintained or not.

Though spillway is an important component of bunding, it was not provided in about 37% cases.

These observations were made at the completion of the watershed program i.e. the structures might
have passed about 2 to 4 rainy seasons. The same needs to be assessed after some more seasons
including some high rainfall years.

Land Development Impacts
Site specific treatment is important

The impacts of field bunding had been substantial wherever it was technically appropriate. As can be
seen from Table 4, different soils/ lands need different types of treatment. Standardising technologies
across the program resulted in losses for some.

In Dadapur watershed vertical seepage is very low in some of the lands; bunding here resulted in
water stagnation and loss of crop productivity. Similarly in Chityal watershed bunding was
inappropriately chosen for the saline soils resulting in loss of cultivated area. In spite of these problems
soil conservation has resulted in substantial benefits.

In Edulapally watershed pebble bunding was not permitted in one of the patches with stony soils
(assigned lands)and low soil depth. Consequently the bund sections could not be maintained owing
to shortage of soil.

A major lesson emerging from the above experiences is that technological choice should be of prime
importance. Standardising technical options at the district level and "not allowing’ local choices will
only reduce the effectiveness of the impacts and undermine participatory processes.

Reclaiming fallow land

Where soil conservation was taken up fallow lands had been brought into cultivation except in Chityal
village. The decrease in fallow land was around 30% in these watersheds. In Edulapally watershed
120 acres of assigned lands were brought into cultivation. While the program invested only on field
bunding people mobilised complementary investments up to Rs.3000/ - per acre to clear the shrubs
etc. and bring the land under cultivation. The complementary investment mobilised is about 49% of
the total investments on soil conservation. The food grains produced from these reclaimed lands
could provide 4 months food security to the households.

Impacts like bringing fallow lands into cultivation were incidental and not planned. Planning for
complementary investments at the initial phase of land treatment itself would create more
comprehensive impacts.

Understanding Investments and Impacts H_



‘Yum pejs o} pue
MOjl B} yonuw jou ‘funoes poo)
skepghq sjos pal U] s|os syjuow ¢ Jnoge
pesealouluoljualal | eules ul Bupung sepinoidsuielb pooy
BINBION %EE 01| Jo ainpej jo yrsal %E | 01%8¥F u ssealouope Ag uoljeAln o
946G WOl paonpal BSE pasealoul o.9c AQ paonpal Wwolj pasealoap pasealoaps|ics pal ojul JybBnoiq
SpUE Mojley SpuUE| Mojleq Spuel mojey SPUEl MOjleq| U |E10) UISBI0E OZ] spugl mojed| g9
palinbais| ) alaym
5]108 S8sEe09, |G Ul sauop
SpuEe| aullEes Ul paAlAns sayoealq JoU 8ouBUSIUIR
pejeajna-uou 91 | Aluo g s|ios aABYSpUNg sjios Auojs ul9Lg/
ulAjuew-payoraiq| pas uljoelUl 8lem| o |g Ul "0} papuspe %8l Ul| pues|ics pal ul%gl
SBl pungseseo%gBe spungo,ze S|10s joU alam Jiedal fluo o] papusype ul payoealgspung
U "0} pepuales,lz pal uispung jo pepeausauo ay} ing— painbaisem| ‘esnuis pueg alaym
Aluo yoiym josnedas| o4ce Ul poobBsemsesen joe,gs Ul “joBUl 8oUBUSJUIBLUSESED paulejUI BW Spung
papaauspung Amenb au) epym alaMspungsesed| J09%gs U “paysealq s|los
°,0G "uoijossssoid | (Ayenblioodeyg/) PLEO SEAIE PalBRA)ND|JOUSpUNgeLyS "uolloas| Auols uijood jngspos
abBelane 0] pooB| pajejs|os aujes ul| ul paulejuleW Spung ss0l0 poob eaey pal uispunge,gs Ul (spung)
aneyspunge,/e| dnueye) Buipung| uonoesssold poobn SpungeLz. INogy pooB uoljoes ssoln |sainionig jo Agend| §
Buipung uo
SJUSWISaAUl ai0e
-/0822'sd -/016 ' -/00€2Y - /PE2L'SH -/p86lsd | Jed sjewxoiddy| ¢
sain}ons
saloeggl saloe |2 Saloeg'GE saloe (9| SH20|gZ UIsaIoe |G| jeale g dwes| ¢
SY08 9 aA|
pues)osyosiapinog
8500] 'swep || yooy
SWwep [y ooy sSwep [ ¥yooy swjed pue aarebe
uonjejued anebe ‘speaassselb pue SWeEp | Yooy SWep | Yooy Bunue|d ‘spass
‘Buipung pley Buipung pley Bulpung pley Buipung pley| ssein ‘Buipung piey sainjoruslolep| 2
(lonuoa
Kny + Buipung
uosjuawisaauyl)
(ob'1 + 6t°2) (b0'L + 85 (e +629) (9t'2 + 05'S) (26°) + 6E°G) "(suMe| ul sy)
%1'g2) 65°¢ @6l 6€) 29°'S o595 v1'8 et vS) 96°L @e06) Le'L | IuswiseAul |elol| |
Inuejuny |efyy 9 indepeq wele|ep Aljedenp3 joedsy|oNs
spaysiajem aAl ay)ssoioe uosiiedwod ysjuawysanu|juawdojanag pueyjoloedw| ‘faqe

2
:
1
:




Jeah aup sieaf g -alnje) - Jjeaf auQ 1eaf auQ pouadyoeg-Aeq| 6
(nesuieeh B1)) 850
Bl Ol}Bl g-2SpIey2I0
oBuew Bujonpap spjoyssnoy
la}y sjljeuaq S 0l0E pealds
ay) pessaidap fleapim uoiebiu
aneysuoejued josyjauaq aul
obuew jo pousad ‘g/'€sd Jo
uoleab deah uoljonpoid Jo
ybnoiqg s|os aules anjeA |ejuaLlaloul
U 60°0J0SSOl Y '} L ue ujsjnsei
sisjios palJoj fuo Juswdojanap
awes ayl 2 vv 0 puel uo pajsaiul
‘PalsaAuUl| sem uoljeAssSUOD aadni lians
sadm fuensuolesh oS JOSs}ls00 ‘81g/'€ 0] JnosSyIoOM
Jedgp | jowmeal| suyiienoc pahenirs Juswdo|aAep eale (uonemaesuod |los (pesienuue joN)
espiaif "e1go'L sem| 1eal syjuisyjsuag Ul SJuUs LS aAUl Jos)S00 |elolJano| ( juoljeassuoD |10S
uoljeMasuod |ics |EjUa U1 oUl weibaid |ejo} aul leak el @Yl Uls}jeueqg | UosjUaWsaAUl/ O
uo sjuawiseAul |ejol| 8yl sjoym ayl uQ 0} (uoneayno jo |10} Jo oljel) | BOD|B}O] 8yl lBAC
lanoleal pafanns “anlebau ‘Aumionpoid 1500 ay) Bunjonpap lappoj enea | pafannsieal ay) ul
ay} u uoljonpoid jo SEM S||OS au||es ul (s q1bybBau) 18} e) uojjonpoid pajndw| yym o'z |uoijonpoid jo anjea
anjeA |ejusaLaloul ul uoljonpoid Jo aoualsip [eluawWwaloul| pue l1eppoj lInoyym| [eluswaloul [elol)
Jo onjel 8yl | SnjeA|ejUSWaIoU| jewBiew fisp | Jo enjea jo onel syl 2% Sem oljel ay| sgoo-s)jsuag| g
‘paonpal osjesp|aif B
welbpal pue 1bes
“(ynupunoib ‘“lemop wol) Jus
pue Jemopr saw g Aq
Wwolj) spieyaio pasealoul ajel abepy
lepun ybnoig Buleas) ‘paonpaisdolo
SeEM Bale awog pue| Jojsem pue|lup u salajy|
‘dn usyel}sem | @ousaiajaid siauuey "uopoo a8y pa|ie) suonejue|d
Buipung alaym |["Auanonpoid doio jo sdoio anjea yhbiy yes] g obBuep
s|los eules e,/ g | sso| pue uoljeubes [pue (ealesee) Apped Buipung usyues
siybnoip| Agpeonpal eale lalem ul pajynsal palebu ol Yius e aleudoiddeu
0} anp usj e} pejeajno—sjos | seale ebfedess mo]| pues|emaioq alow 0} pe|—s|ics AuoE
sey Auanonpaid aules u Alngoe Ul uoljuaniaiul Ul pajnsal j ‘1ejem Ul pamoje jou
U0]}]00 "UO0J}0D pUE aleudoiddeu aleudoidde punoib pabieyosas| (ssuos Bunowsal o)
_damojuns o) Jius ues| Buipung ue jous| Bupung sey Buipung Buipung sjqged senss|| [/
inuejuny lekuyo indepeg welejen Allede|np3 120dsy |oNS

2
=
-
g
g
:
k:
g
g
-
o



v s bl e | 26 22 69 25 G ge | 22 g8 8 6L ON| peyoeaig
62 Ll 68 G2 8 2 IE €2 ar oe | 8z 62 ol Gl SBA pung| £
€ | 9 8l €€ 8 89 IS zh g8 | s6 GE ol Gl ON| pepiAcid
/6 /€ o | oL /9 9l ze e 88 1S = 2 8 6L saA| Aemnds| 9
el 5 28 €z 0 0 Zl 6 oz Ll 8L 62 0 82 uuojun 1oN
/8 £ 8l s |ool ¥z 88 99 v/ 8 | 22 8 0L Q9 wiopun|leasn dol| ¢
pung ayj
19 £2 68 G | €9 Gl ag zr e z2 | se GE ez | 2z wogg o1dn| puiyeq
2 | bl e | s2 9 G2 Bl L€ ve S 2 oF | eF woQe o1dn| uasodeg
/€ ¥l 0 o | a2t € 61 vl 62 6l 0 0 Ie 62 w oGy 03dn nes| v
6L Gl €6 92 | € € 9g vl 28 gz | ¥8 a9z IS 12 auoQ 10N
1z ¥ 0 o | s 6 v Ll 8l 9 | 91 G 67 | oz auoQ
05 6l ee G2 25 ve | ¥8 1 b I painbey aoueu
0S 6l L z2 | os Zl L9 0S 8y 1ie | a1 9 e €S paiinbey 1oN| -suep| ¢
99 Gz | oot g | €9 Gl 0 0 Z | S 2 S G Jjussqy
IE zl 0 0o | sz 9 e €2 G 62 G6 GE oL 99 ‘paisnoo A|lelued 1800
€ L 0 o | at € 69 25 £S5 GE 0 0 G2 €2 paianod Ay seln| g
e | 6L 2z S | 8 9 - ¥S 02 0 0 (1Y wopg) 1004
€9 2 | vl v | L& 6 e 8l 82 8l GE el L I [0y wopy o1dn) ebeieny| uoljoes
¥ £l Vi Z2 | ss ! 89 IS 2l Ly Ll ¥ 66 €6 (1y wopp<) poon SS0ID i
% oN % | ON % oN % | 'ON % | ‘ON % | "ON % | "ON JISTE
[ToSs auljes [[10s aUlEs ITos pay S[los pey SI0s payg | slos AUOKS SN0s pey -oBIBYD
nueyuny ELTER) indepeq wele|lep Alledenp3 Aylenp pung|oN‘s

eale ajdwes u spunq jo Ayjenb esim paysiajep s aqel

=
:
1
:



Shifts in crop patterns

In Edulapally watershed the mixed cropping pattern of Jowar and Redgram expanded to all the
areas bunded. In Mailaram there was improvementin ground water levels resulting in more borewells.
This had resulted in a shift towards paddy and high value crops like cotton. Fig 1.2 illustrates the crop
pattern shifts in Mailaram. The wage rates also increased. As a result there was a neglect of the
dryland crops. In Kunkanur farmers shifted to high value crops like cotton but the productivity

decreased due to drought conditions. Chityal had a major focus on mango orchards.

Benefit - Costs

An attempt was made to estimate the benefits ofthe investments made on land development (bunding
in particular). The value of change in crop outputs before and after watershed investments was

computed taking the prices prevailing at the time Fig 1.2. After Changes in
of the survey. A benefit to cost ratio was arrived Crop Areas
by dividing this value ofincremental production

with the total investments made on soil

conservation. The values were not annualised M Jowar

and the benefit-flows were not calculated. The i M Ragi

ratio only compares the benefits in the survey ;g:ﬁ:m
year over the costs of total investments. As the Paddy Kharif
benefits of the investments will flow over a Paddy Rabi
period and only one year’s benefits are Groundnut Rabi
considered. the benefit-cost ratios arrived at are

underestimates. Transaction costs are not included in the analysis. The ‘memory recall’ method used
for the purpose may have some inherent biases. But the results are corroborated by discussions with
the farmers.

The ratios of value of incremental production to land development investments estimated as described
above are 1.42to 2.00in Edulapally (excluding or including imputed value of fodder). 3.78 in Mailaram,
negligible in Dadapur,0.44to 1.1 in Chityal and 1.08 in Kunkanur. Excepting Dadapur the investments
will be paid back with in one year in all the watersheds. These indices show that every rupee invested
on field bunding will give a return ranging from 0.44 to 3.78 rupees in one year. If the technology
choice 1s appropriate (i.e. excluding cases like Dadapur, Chityal) the returns will be much higher
compared to investments.

The above estimates need to be qualified. The ratios and percentages appear very high because of the
lower productivity levels existing before the watershed program. In some cases they may not be very
attractive in ‘total’ or significantly visible nor spectacular. But, nevertheless, these small increments
are necessary value additions for people at the margin.

To sum up, the following lessons emerge:

4+ Field bunding would be very effective and has high rates of returns provided the technical
choice is site specific.

# Insaline soils and in areas where the vertical seepage is very low,bunding is not an appropriate
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