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INDIA

ORISSA TRIBAL EMPOWERMENT AND LIVELIHOODS PROGRAMME

APPRAISAL REPORT

ANNEX 5

LAND AND WATER MANAGEMENT

I. BACKGROUND

A. Constraints and Opportunities

1. Crop production in the Programme area is constrained not so much by the overall scarcity of rainfall, as the region receives annual rainfall in excess of 1 100 mm per year, but by the skewed distribution of the rainfall and its extreme unreliability. Almost 80% of the rainfall occurs during the South-West monsoon (June to September), limiting crop production to a single season. In addition, the distribution during this period is erratic and periods of 15 days or longer without rainfall – enough to destroy crops - are not unusual. This puts rainfed crops constantly at risk and inhibits farmers from adopting improved technology such as increasing inputs use. At the same time, the intensity of rainfall provokes high rates of run-off and soil erosion. Run-off is around 30% of rainfall on average.

2. In this situation, measures to increase moisture retention would have a major impact on agricultural production. The tribals are aware of this and have a long and rich history of traditional land and water management practices, including the construction of environmentally sound traditional irrigation structures e.g. temporary diversion structures across minor streams and water diversion through gravity flow canals to irrigate their lands. Collectively, and without the aid of modern surveying instruments, they have selected suitable sites for the diversion works and aligned the canals along the contours. They have terraced their paddy fields and constructed bunds to retain water on rainfed lands. Traditional reservoirs or tanks have been in existence for many hundreds of years, supplementing the rainfall during the kharif season and, if possible, providing water for a second crop during the rabi season.    

3. With the favourable annual rainfall there are good prospects for achieving good results from land and water management works. There is scope for impounding the rainfall runoff in the watersheds and using it to reduce moisture stress during the drought spells in the kharif season. The average annual runoff in the Programme area works out to 400 mm and this gives ample scope for exploiting surface water resources so as to irrigate at least 45% of the net sown area in most watersheds as against 5% at present.

4. Watershed development is being implemented throughout the State, including the Programme districts, through a number of government programmes
 and GOO has established the Watershed Mission as the nodal agency in the State for overseeing and coordinating watershed development work within the State. A District Watershed Advisory Committee has been established in each district. Watersheds in the Programme area have been classified by the Orissa Remote Sensing Application Centre (ORSAC) into priority I, II and III and maps have been prepared for the Programme districts (except for Gajapati). However, only a small number of micro-watersheds have been developed so far and hence, there is ample scope for the Programme. Thus of the 128 watersheds in the Programme area blocks in Gajapati categorised as Priority I, only 10 have been treated to date.

B. Experience and Lessons from On-going Watershed Development

5. Watershed development has been promoted throughout India over the past two decades. Whilst generally sound principles and guidelines for watershed development, including embracing people’s participation, have been drawn up, the impact of watershed development has generally been disappointing and well below expectations. Hence it is important to draw lessons from the past experience in order to seek to rectify the shortcomings in the designing the Programme’s interventions.

6. The principal lessons learnt are outlined below:

· Lack of effective participation.  Watershed development programmes cannot succeed without the full participation of the project beneficiaries/community and careful attention to issues of social organisation as success depends on consensus among a large number of users and the costs and benefits of watershed interventions are location-specific and unevenly distributed among the people affected. Moreover collective capability is required for management of common property resources and for new structures created during the project. The common guidelines aim at establishing a system under which village people can actually involve themselves in planning, implementation and monitoring of watershed development programmes. However, although committees are formed and the community notionally ‘consulted’, genuine participation is rarely achieved due to lack of training and experience of field staff, the legacy amongst government officials of top-down and prescriptive attitudes and approaches leading to disregard of people’s participation; and marginalisation of the community’s stake in their resources through the state’s appropriation of community resources and dismantling of traditional management systems and continuation of the colonial approach to conservation where the community stake in resources, their knowledge and management systems did not count.
· Inadequate resources for social organisation. Where NGOs with greater experience and skills in social mobilisation have been engaged, inadequate time is given to the NGOs to identify the strengths of communities and to build upon them and the funding pattern (with 10% for administrative costs) does not provide adequate scope for increasing the staff with the NGO. Also pressures imposed to meet physical targets means that adequate time is not given to the community mobilisation and participation processes.
· People’s contribution.  For sustainability, users must share the cost as then they develop a sense of ownership, acquire a stake in partnership, a right to demand better quality and transparency and a due share in the benefits. Cost sharing by beneficiaries must be actual and not a hidden contribution through manipulation of wage payments. However, willingness to share costs would depend on the expected benefits from the project. Often people have no legal rights or sense of identification with common/forest lands which are part of the uplands, and therefore are unwilling to contribute to structures on such lands. Insistence on cost sharing can also meet resistance as people have been conditioned to expect government to provide and the paternalistic approach of government has killed the initiative and responsibility of the people and has led to the breakdown of community-managed systems. But without genuine community contribution creating a sense of ownership, sustainability will not be achieved.
· Lack of integration with forest land.  Watershed development requires an holistic approach but forest projects only look at forest lands in total isolation to both non-forest wastelands and crop lands. Productivity of any one kind of land cannot increase in the rainfed uplands unless integrated planning of all the three kinds of lands in done together. This is often not done as treatment upstream to reduce soil movement does not benefit large farmers downstream who are indifferent to or oppose the strategy. However, lands in the upper catchment should be rehabilitated first for three reasons: (i) so that the landless and the poor who depend on upper slopes can benefit; (ii) groundwater recharge begins at the earliest; and (iii) by the time the lower catchment is treated any debris and erosion running down from the upper catchment has been minimised.  However, the upper slopes are typically under the control of the Forest Department (FD) and although GOO has recently permitted its watershed funds to be used in watershed schemes by the FD, in practice integration is difficult to achieve as inter-departmental coordination in government is generally weak.
· Lack of orientation to community approach under other schemes. Although all rural development programmes (health, irrigation, drinking water, etc.) require a strong village community, socio-economic developments in India over the last four decades have stressed the household as opposed to the communal approach and people in the villages tend to see themselves as households, and seek vertical alliances with those with power over rural society, rather than trying to build horizontal ties within the village.
· Slow release of funds. The slow and meagre release of funds due to government financial problems delays and distorts watershed development, creating insecurity about the availability of funding at the grassroots level and creating pressure to spend funds before a fixed deadline when funds are belatedly released, so that more funds can be demanded. For NGOs, this also means that expenditure on mobilisation and administration get out of line with the overall expenditure allocations. This can be corrected by entrusting at least 10 watersheds to each NGO (in contrast to the present one or two) which will also enable NGOs to build up a team of technical staff to reduce their weakness in technical expertise.
· Other factors for poor implementation.  These include:
-
Lack of monitoring and impact assessment or evaluation of physical progress;
-
Although guidelines are flexible, they are often taken as rules and strictly implemented resulting in insensitivity to ground realities and insufficient discussion among the stakeholders;
-
Limited human resource capability including lack of social skills amongst government staff and lack of technical expertise amongst NGOs;
-
Horizontal linkages between various line agencies at the district level are very weak and this detracts from achieving the effective coordination required for example, between the District Soil Conservation Officer and the District Forest Officer for the integration of soil conservation techniques with plantations;
-
There is no arrangement for handing over of structures and maintenance of plantations, etc, after the project is completed and therefore the sustainability of projects is impaired.
· Indigenous knowledge. By respecting local voices and tapping local knowledge in making decisions on research and management questions, more sustainable, locally-relevant management systems can be designed and accepted.
7. Watershed development programmes have been successful only when they have adopted participatory approaches and have devoted significant resources to social issues. In such projects a high proportion of staff members have experience and skills in social mobilisation and project leaders are fully committed to participation.

8. Ownership of resources.  Ownership or control over resources is a crucial factor in motivating people and communities to take a positive interest in watershed development as opposed to seeing it merely as a short term provider of wage employment. In Orissa and many other states, the transfer of revenue lands to panchayats or gram sabhas has still not been done, which makes it problematic for the community to ‘own’ efforts on such lands. In Orissa, the problem is further compounded by the fact that most non-cultivated land is entered as some form of ‘jungle’ thus attracting the provisions of the Forest Conservation Act. GOO should seriously consider changing the nomenclature of such lands to ‘groves’ or ‘agro-trees’ in a new settlement. 


II. PROGRAMME APPROACH

A. Land and Water Management Strategy

9. Watershed development activities under the Programme will focus on micro-watersheds covering around 500-600 ha and encompassing 2-3 natural villages. Within the micro-watershed, to the extent possible, the natural village with its palli sabha would be the focus of planning and implementation of activities. The initial aim would be to improve moisture status during the kharif season, followed by a focus on obtaining sufficient moisture for a second crop of pulses during the rabi season. To achieve this, the objective of the watershed treatment would be to slow down the movement of water through the watershed, thereby reducing erosion, increasing seepage into the aquifer and preserving soil moisture in situ on the farm lands. 

10. Rather than lay down predefined activities or areas for treatment, the Programme will assist communities in identifying appropriate interventions on a case-by-case basis through a detailed micro-planning exercise for land and water management carried out with each village. The overall strategy for watershed planning would focus on:

· Maximising rainfall conservation techniques with a focus on preserving soil moisture in situ on the farm lands:

· Introducing agronomic improvements designed to conserve soil  moisture in the root zone for longer periods;

· Constructing water‑harvesting structures to provide protective irrigation from traditional tanks, diversion structures and wells.

11. This planning exercise should also take account of equity issues to ensure that benefits principally accrue to poor farmers and of cost effectiveness.

12. To this end, land and water management planning would adhere the following guiding principles:

· Priority will be given to securing the kharif crop as the largest part of the watershed will remain under rainfed agriculture, particularly in the upland areas where the land holdings of the poor farmers are mostly to be found;

· Since the key problem faced for the kharif crop is extended breaks in the rainfall during the monsoon period, priority will be given in watershed treatment to storing water within the soil profile to tide crops over breaks in the rains;

· To achieve this, emphasis will be given to farm and contour bunds to preserve soil moisture in situ on the farm lands accompanied by soil management changes (e.g. contour farming, minimum tillage, mulching, etc.) and agronomic changes (intercropping and rotations, etc.) to better capture and store water within the soil profiles. These changes represent the best way to achieve short-term productivity gains which are the key to securing the commitment of farmers to the micro-watershed approach. These changes are also especially relevant to poor farmers who have least access to irrigation;

· Thereafter, emphasis will be given to impounding water through gully ponds, mini-percolation ponds, sunken ponds and minor irrigation tanks to provide storage of water, firstly for lifesaving irrigation for the kharif crop and to expand irrigation potential from surface and groundwater resources through increasing seepage into the aquifer which would be exploited through wells for irrigation purposes; and secondly, to reduce the velocity of run-off flows in gullies;

· Flows in nalas may also be diverted through diversion weirs to expand the irrigated area;

· Reduce soil erosion resulting from the beating action of raindrops on bare soil by keeping a green manure cover crop (live or in dry condition) on the soil during the post rabi season 

13. The overall approach would:

· Fully involve the community in planning the land and water management interventions in the micro-watershed. The specific choice of treatments will be made by the local communities during the planning exercises;

· Assist communities to identify and analyse their problems and aspirations;

· Examine and resolve land ownership issues prior to undertaking land and water management works (see later);

· Ensure that land and water management is seen by the community as a way of improving the livelihoods of the tribals for the future and not as a soil-conservation exercise or as a short-term input of wage labour;

· Ensure genuine community contribution to the watershed development works in the form of voluntary labour – this will ensure that they assert their ownership of the plans for their village and will create the identity and ownership of the treatments works undertaken which is  necessary to ensure their sustainability;

· Build on, and incorporate, the indigenous knowledge of the tribals in land and water management techniques, introducing improvements to enhance their efficiency or sustainability where appropriate;

· Involve agriculture, forestry and livestock experts in the planning process from the outset to ensure that the agricultural development opportunities are integrated with the land and water management developments and to ensure that agronomic solutions are given full weight alongside engineering solutions in the planning of watershed treatments and cost/benefit relationships are fully examined;

· Design and execute watershed management works with a ‘ridge-to-valley’ perspective;

· Ensure community responsibility for maintenance of the development works on private and public land and establish the necessary mechanisms for fulfilling this requirement. 

B. Selection of Programme Micro-watersheds

14. It is tentatively proposed to take up 12 micro-watersheds per block. The Programme would use the present classification of micro-watersheds into three categories as a basis for selection but would add other criteria specific to the Programme in making the final selection. Work carried out by the Orissa Remote Sensing Application Centre (ORSAC) has categorised micro-watersheds on the basis of: (a) incidence of wasteland in the watershed; and (b) topographic position of the watershed with regard to the order of drainage, into the following three priority classes:

· Priority I: watersheds where wasteland occupies more than 40% of the total area and that are located in the first and second order of streams (i.e. the upper reaches);

· Priority II: combination of > 40% wasteland and lower areas or < 40% wastelands and upper areas;

· Priority III: watersheds where less than 40% of the area is wasteland and located in the lower reaches.

Selection criteria for Programme Micro-watersheds

15. The criteria to be used for selecting micro-watersheds and villages within the Programme blocks would be:

· Priority given to Priority I micro-watersheds (> 40% wasteland and located in upper reaches);

· ST and SC population comprises at least 60% of the population;

· High incidence of rural poverty with the vast majority of the households being below the poverty line;

· High degree of equity in land ownership pattern to ensure that micro-watersheds/villages where large areas of land are under the influence of a few influential families are excluded;

· Presence of suitable NGOs willing to be Programme partners;

-
Social characteristics of villages:

-
Social cohesiveness with strong community identity and a tradition of collective decision making;

-
Respected and progressive leadership sensitive to equity concerns;

-
Consensus in favour of women’s participation in community institutions and decision making;

-
Commitment to principle of working towards self-reliance;

-
Commitment to equitable sharing of benefits arising from Programme inputs;

-
Willingness to make voluntary contributions for Programme activities and to establish a Community Fund from community contributions;

-
Commitment to making community level decisions by consensus and establishing transparent systems for funds management;

-
Presence of degraded forest which nevertheless has the potential to be regenerated and to yield productive benefits in a short time;

-
For Phase I, watersheds where the majority of tribal households have title to land or land rights issues are not likely to preclude households from investing in land based activities.

16. Further details on the process for the selection of the micro-watersheds are given in Annex 1.

17. Watershed activity will only be taken up in the selected micro-watersheds when land alienation cases have been investigated and land restoration has started and when the survey of the hill slopes between 10o and 30o has been started and the issue of permanent dongar pattas is under way.

C. Micro-watershed Characteristics

18. An average micro-watershed in the Programme area has a total area of about 650 ha, divided as follows:

· 130 ha of reserve forest area which is treatable;

· 20 ha of non  treatable  area, such as canals, rivers, roads, villages water bodies; etc.; 

· 300 ha of non arable area (uncultivated), such as Revenue Forests, pathara jungle, steep slopes which are treatable;

· 200 ha of arable area including rainfed and irrigated lands. 

19. The nature of the ownership of land in the micro-watershed needs to be understood in considering the development interventions, negotiation of entitlements and potential areas of conflict. Four categories of land may be identified, viz: 

· forest land which will be developed under the Programme through partnership between the community and the Forest Department (details are given in Annex 6); 

· common land controlled by the village panchayat for which negotiations will take place for lease arrangements for use by communities or SHGs; 

· occupied land which is frequently the major part of the land cultivated by the tribal households and for which the Programme will take action to ensure the granting of titles for government revenue land;

· ownership land the majority of which is likely to be in the hands of non-tribals.

20. Thus overall 630 ha of the watershed area are considered as treatable and form the basis of the micro-watershed planning exercise. The treatment of the 130 ha of forest area would be worked out in collaboration with the Forest Department (see Annex 6)  whilst the processes and funds required for treating the balance 500 ha of the treatable area are considered in this Annex. The type of works in each watershed would depend upon its topography and farmers’ needs and priorities.

III. PROGRAMME COMPONENTS

21. The Programme would support the following components:

· Preparatory activities

· Training and capacity building

· Investment Fund for watershed development

· Monitoring stations.

A. Preparatory Activities

Surveys and Maps

22. Maps.  In order to have an adequate basis for planning of the watershed development activities it is necessary to have detailed maps. Many of the watersheds currently being developed do not use adequate maps. The Programme would finance the purchase of the most detailed topographic maps available for each micro-watershed from the Survey of India. This may be 1:50 000 scale with 20 m contours which are available for the whole country or 1:25 000 scale (where available) with 10 m contours. Drawn up on the basis of special surveys, the latter are particularly useful as they show a wealth of minute features and details of land use. For each watershed the Project Facilitating Agency (PFA), usually the NGO, would need 5 copies – one each for the PFA office, designer, field engineer, community’s Master Trainer and the ITDA, Planning and M&E Officer. All work would be done using photocopies. The Programme management should check availability of the maps as soon as the micro-watersheds are selected as reprinting of maps by the Survey of India may take 6-12  months.

23. Village maps at 1:3 960 scale (16” = 1  mile) or 1:7 920 (8” = 1 mile) would also be obtained and verified using the maps drawn up by the communities during the micro-planning exercise (see Annex 4). The PFA staff would complete the village maps by adding contours, streams, adjoining forest areas up to the watershed boundary, land uses and details on tenure, etc. The village map so prepared will have all the topographic details, survey numbers of fields, Government land boundaries, village habitats, water bodies and land use (such as non arable including Revenue Forest) and arable land marked.

24. Survey work.  Maps with contour lines at 10 m or 20m intervals are not sufficiently detailed for planning irrigation canals and structures. Provision is therefore made for detailed topographic surveys and mapping of about 100 ha per micro-watershed (with contour intervals of 2m in steep slopes and 1m in uplands). After the beneficiaries have made their selection of types of water harvesting structures, diversion weirs, canals and other civil engineering works, the corresponding detailed site surveys would be carried out. 

Preparation of Training and Implementation Manuals
25. National consultants assisted by NGOs within the country with extensive experience in participatory approaches to watershed management (e.g. WOTR under the Indo-German Watershed project in Maharashtra and MYRADA in Bangalore) would be contracted to prepare various manuals. The Terms of Reference are given in Appendix 1. The aim would be to integrate the diverse technical and scientific disciplines relating to watershed development, draw on the experiences of other watershed projects in types and specifications of works and develop an integrated technology that can generate maximum benefit at least cost. These manuals should be revised after the initial years of implementation in the Programme areas in order to enable the Programme communities to participate and to incorporate the good elements of indigenous technology.  The manuals would comprise:

· Watershed Engineering Manual (WEM) for designers charged with preparing the detailed plans and estimates required by field staff. Design procedures, methods of investigation and surveys, technical aspects and standard designs would be included for all engineering works, along with standards for construction, detailed specification, quality control, etc.; 

· Field Execution Manual (FEM) to help field staff in interpreting the plans, designs and estimates provided to them by the designers. The FEM would be more practical and relate to implementation/construction criteria, like maintaining muster rolls, taking measurements, calculating costs of materials, daily wages, maintaining field work accounts, weekly and daily programming of men and materials required, marking out works on the field, avoiding rehandling of materials, etc. Procedures for quantity verification (check measurements), quality assurance, as well as operation and maintenance requirements would also be included. The FEM would provide details on schedule of rates, sources of materials, standard implementation times date from the Public Works Department (PWD) and the Department of Soil Conservation (DSC);

· Village-level Guidelines for help in participatory village-level investigations on land and water management.

B. Training and Capacity Building

Staff Training

26. Training would be provided for both the NGOs’ technical staff (to be recruited) and line department staff working in the same areas as the NGOs. Training would be for a total period of one month in two sessions.  The details, content and the institutions to provide this training would be worked out during the Training Needs and Strengths Assessment. One important aspect of the training is that all trainees (NGOs, Government staff) must be treated as equal and this will build the confidence from the very beginning. This training would be supplemented with study tours to best practices of watershed management within the country.

Communities

27. Each community will identify a community member to be trained as a Master Trainer to guide and assist the community in implementing the watershed development works. The training of the Master Trainer will be carried out at suitable institutions near to the villages. The training of Master Trainers (two sessions of 14 days each, plus study tours to learn from best practices experiences within the country) would be practically oriented to equip them with the knowledge and skills needed to supervise the construction activities by community members. Prior to implementation of the watershed development works, the Master Trainers would organise village level training sessions for community members. Other community members (e.g. farmers using open dug wells equipped with pump sets) would be trained in agricultural pump operation and maintenance. Study tours would be organised to allow members of the Village Watershed Sub-Committee (VWSC) to visit different field situations and approaches in watershed development.

28. The provisions for training are detailed in Table 1 below.

Table 1.  Training for Land and Water Management Activities

Item
Training Course Title
Details
Target

Group
Duration
1. 
1
Agricultural Pump

O&M
Installation, operation and maintenance

and trouble shooting.
3 watershed representatives

assigned to pump maintenance

(3 per watershed).
10 days
2. 
2
Master Trainers

Course
To train the identified local village experts

in how to be a master Trainer so that s/he

can train the other villagers. Familiarise

them with the approach of the programme

and possible technical interventions. 
3 nominated trainers from the

watershed area (3 per watershed).
2 sessions

of 14 days

each
3. 
3
Watershed

Technology for

Field Supervisors
Practically oriented courses to familiarise

staff with watershed engineering manual to

a limited extent and more on the field

execution manual for practical field work. 
Two persons from NGO

(Two per watershed)

4. 
4
Land and Water

Management

Engineering
Familiarisation of engineers of the NGO

and line department staff on the use and

appropriateness of Engineering Manual

and field execution manual.
One engineer from NGO and one

from line department per block

(two from block)
One month

Split into

two sessions
5. 
5
Study Tour for

Master Trainers
Familiarisation of different approaches in

Watersheds of the region. 
All Mater Trainers

(3 per watershed)
7 days
6. 
6
Study Tour for

Site Supervisors
                          - Do -
All field supervisors

(two per watershed)
7 days
7. 
7
Study Tour for

Engineers
Familiarisation of different approaches in

watersheds outside the state
One from NGO and one from line

Department (two per block)
10 days
8. 
8
Regional Watershed

Management

Study Tour
Familiarisation with different field

situations and approaches used in the

watersheds.
All watershed committee members
7 days
9. 
9
Study Tour of

Engineers
Visits to watersheds, discussions with

designers, case studies.
2 engineers from each district and

2 from Head Office (Table 12)
15 days (6

deputed in

beginning, 

6 later on) 
10. 
      Notes: 

      (a) 
All the courses are related directly to the implementation of the watershed activities.

      (b)  All NGOs in the watersheds will receive similar training.

      (c)  The watershed representatives and Master Trainers should also be given ‘hands-on’ training.
C. Investments in Watershed Management

29. A Land and Water Management Fund (LWMF) would be created to finance the watershed development works selected by the communities with the guidance of technical experts. The fund would be allocated flexibly and the types of works to be financed within a given watershed would be depend on topography and other factors. The works eligible for financing would include in situ moisture conservation works such as farm and contour bunds, water harvesting structures (mini-percolation ponds, sunken ponds in gullies), gully stabilisation, cover crops as well as the rehabilitation or construction of small-scale irrigation structures (e.g. tanks, diversion weirs and dug wells). For the purposes of costing and analysis only, a notional mix of land and water management works (see Appendix 2), derived from works being carried out in the State has been costed, using the schedule of rates for 1999-2000 but with wage costs valued at the increased minimum wage of INR 50/day for unskilled labour expected to be introduced by the end of 2001. This costing and combination of works is purely illustrative. As a general rule the financing of watershed development works under the Programme would conform to the general guidelines being used by the Watershed Mission for comparable works, namely around INR 4 150 per ha, but the Programme would make provision for an additional amount (estimated at around INR 2 670 per ha) to take account of larger irrigation structures such as tanks, and diversion weirs. It is estimated that watershed development works will be implemented over around a three year period in each watershed.

30. The average funds allocated to a micro-watershed of 650 ha for land and water management works amounts to INR 4.4 million but the Programme management would be responsible for providing funding guidelines for each micro-watershed following the initial survey based on the assessment of comparative need provided by the land and water management specialists.  Technical guidance related to rectifying observed deficiencies in the present implementation of various watershed management structures is given in the Formulation Report, Annex 6  and should be referred to when these structures are being considered.  

D. Gauging Stations

31. The impact of soil conservation measures would be evaluated indirectly on the basis of data on stream flows and turbidity. To permit this, a gauging station would be set up in 25% of the micro-watersheds in order to obtain an adequate sampling frame. Each station would be located in a place where the stream has uniform flow and runs straight for at least some distance. All parts would be of Indian origin to reduce costs. The total cost of a station is estimated at INR 125 000. Operating and maintenance costs would be covered by the Watershed Maintenance Fund (see below). A total of 90 stations would be installed.

32. The stations would be used to provide data on stream flows for planning purposes and for measuring the impact of Programme interventions in reducing soil erosion. Data on stream flows would be used to calculate the yields of the basin as a result of the rain that fall during the year as well as the maximum flood discharge for a peak rainfall event. The stations would also measure the turbidity (silt load) of stream flows. Based on the corresponding water discharge, the total soil loss in a year can be calculated. 

33. Experience in other projects has shown that operators often fail to realise the importance of recording peak flood flows and sediment transport. Community members and Master Trainers would, therefore, receive intensive sensitisation and training on this aspect. They would be advised on when they must go to the gauging station during a storm (considering the lag time of the basin) and provided with clear forms on which to record the data. Staff from the facilitating NGO would visit the stations on a time to time basis to provide in-service training and supervision.

IV. IMPLEMENTATION ARRANGEMENTS

A. Watershed Planning and Approval Procedures

34. Facilitation and support.  Where willing and capable, NGOs would be entrusted with the full responsibility for supporting watershed development as Project Facilitating Agency (PFA) and would recruit the Watershed Development Team (WDT) of appropriate specialists including a full time experts in soil conservation, irrigation, social mobilisation (SHG/micro-finance), training and accountancy and part-time experts in agriculture, horticulture, forestry, marketing and legal affairs. However, as their experience and capability are quite limited, the line departments would provide backstopping and technical support. They would continue to do so even after the NGOs have built up their technical strength by engaging watershed engineers. In other cases, NGOs contracted for social mobilisation may enter into partnership with the line departments or other technical service providers to form a comprehensive WDT. 

35. The NGO/WDT would act as facilitators throughout the whole development process. They would work very closely with the communities to ensure that their wishes are carefully identified and translated into realistic plans. They would act as the resource base providing training and technical expertise, either from their own resources or through tapping local expertise (in neighbouring projects, from the line departments, etc.) or, if this is not available, by facilitating the temporary import of external support. The NGOs would work carefully through the implementation steps at a pace that is dictated by the communities. They would help the villagers in preparing their own large-scale village maps showing the locations of arable lands, drainage lines, land use areas (upland, medium, lowland), grazing lands, forest areas, water resources, tenure, etc. and in translating these maps into a workable resource map for watershed planning. 

36. Selection of micro-watersheds.  Prior to the selection of the micro-watersheds the ITDA would liaise with the District Watershed Advisory Committee (DWAC) to ascertain which watersheds have been allocated under other projects. Thereafter, the ITDA would collect secondary data on the remaining Priority I micro-watersheds in order to be able to screen according to the additional Programme criteria. Some of the required information can only be collected on the ground and hence the ITDA would select a larger number of micro-watersheds than required for implementation in a particular year and the NGO would undertake field level screening of social indicators and attitudes within the villages and rank the villages accordingly and make recommendations to the ITDA as to the villages which best fit the selection criteria. 

37. These recommendations would be put to the ITDA management committee (see Annex 12) for approval and information on the final selection would be provided to the DWAC for its records.

38. Participatory planning.  In the past, the selection of watershed development activities tended to focus mainly on the technical aspects leading to a heavy bias towards engineering-based interventions that seldom reflected the priorities of the target groups. The watershed development activities would, therefore, be identified and planned by the villagers, with watershed development and agricultural experts providing support and guidance to ensure that physical interventions and agronomic solutions are considered in tandem. The identification process would rely heavily on the use of participatory rural appraisal (PRA) tools (including mapping by villagers). Further details of the micro-planning process are given in Annex 2.  It is important that all potential end users (women and men, young and old) of the land and water management interventions participate in the needs analysis, identification and analysis of possible interventions, etc. 

39. During the planning phase, care would be taken to ensure that upstream and downstream user rights are fully protected and that all facilities are linked to others that may already exist in the watershed. 

40. During the PRA planning and design exercises, community willingness to take charge of operation and maintenance of common facilities would be discussed. An important early step in the design process would consist in identifying and analysing how the community already organises its affairs, the arrangements it has already put in place to manage collective facilities and how it would make arrangements for operation and maintenance of facilities proposed under the Programme. Discussing up-front the community’s responsibility for operation and maintenance will also ensure that the selection and design of structures is within the maintenance capabilities of the community.  

41. The activities selected by the communities as the foundation of their Palli Sabha Resource Management Plan (PSRMP) would be examined in collaboration with specialists from both within and outside the communities with a view to understanding the pros and cons of each one. They would be pre-screened to ensure that there is scope for each particular type of intervention.  

42. The watershed development works, as part of the overall PSRMP, would be submitted to the ITDA for approval. 

B. Procedures for Implementation of Works

43. Management of implementation of the watershed development works would be the responsibility of the Village Development Committee which, if desired, would elect or appoint a Watershed Development Sub-Committee (WDSC) for day-to-day management of watershed development. The VDC would be facilitated and assisted by the NGO as required. Details of the capacity building inputs provided to the village institutions for this purpose is given in Annex 2.  It must be clearly understood by all stakeholders that the community is at the centre of the scenario, fully involved in planning, design and execution of all Programme-supported interventions. The line departments and NGOs are simply facilitators of this process by providing the needed technical assistance. 

44. The steps in the implementation of the watershed development works, once the PSRMP has been approved, are outlined below:

· Palli sabha would select a  member of the community to be trained as the Master Trainer (MT);

· Palli sabha would also select Village Agriculture Volunteer (VAV) who would be responsible for guiding the community on the changes in agronomic practices which form an integral part of the land and water management plan (see Annex 7 for further details);

· Training of the Master Trainers in groups by an appropriate resource NGO/agency, organised by the ITDA;

· Training of VAV (see Annex 7 for further details);

· Site surveys to finalise appropriate locations of any proposed structures undertaken by WDT staff and community;

· Design of any proposed structures carried out by WDT staff;

· Further orientation/sensitisation of the community to the overall land and water management strategy and elements of the PSRMP by the WDT;

· Advice on improved agronomic practices and demonstrations of such practices where appropriate would be disseminated by the VAV assisted by the WDT agronomist.

(a)
Works on Private Land   

· Training of community members in small groups by the MT in the correct implementation of the specific works they will undertake on their private land e.g. farm/contour bunds, mini-percolation ponds on farmers’ land, etc. The technical staff of the WDT would assist and would make the required technical calculations for each farmer and explain them to the farmers. The MT would also explain the procedure for measuring the work carried out by the farmer on which payment would be calculated; 

· For work on private land, the WDT technical staff and MT would mark out the alignment of structures such as farm/contour bunds, mini-percolation ponds on each farmer’s land with the help of the farmer and provide each farmer with a detailed calculation of the envisaged works, the mandays of labour involved and the mode of payment (see below);

· Farmer organises his own family labour or other labour to undertake the work. Where additional labour is required, families would be encouraged to engage workers from landless households;

· MT measures the work completed on a fortnightly basis, and provides a copy of the report to farmer and to VDC/WDSC. MT carries out quality check at the same time;

· WDSC compiles all records, undertakes spot monitoring and prepares consolidated payment list to the VDC to make payments to the farmers;

· WDT technical staff regularly monitor and inspect on-farm works to ensure the quality of the works undertaken. Where the NGO provides the WDT, independent spot checks would be made by line department staff and such checks would be made by the ITDA staff or other outside resource persons where the NGO is working in partnership with the line departments;

· Final payment to farmer would be held back until the final inspection and certification of the works by the WDT technical staff; 

· Where a structure e.g. diversion weir, will benefit the private land of a discrete group of farmers, the WDSC would ensure that these farmers form a Water Users Group (WUG) prior to implementing the works. The WUG will be responsible for future maintenance of the structure. A Memorandum of Understanding should be signed between the WUG and the VDC accepting responsibility for maintenance and outlining the plans for maintenance of the structure including the agreement with users for the payment of charges to ensure that the WUG accumulates cash for any materials required in the future maintenance of the structure. Hence the WUG must be involved in the planning and implementation of the structure. 

(b)
Works on Public Land

· WDSC will select community members to undertake work on public structures giving priority to engaging workers from landless families and will appoint a leader for the work group. Only local labour would be used. Landless workers forming a group/cooperative or existing SHGs may take the work on contract from the WDSC;
· For community structures e.g. rehabilitation/construction of village tanks, gully ponds, etc. the WDSC will form a users group representative of the whole community. This group would be involved in the planning and implementation of the works as it will be responsible for the future maintenance of the structure (see below); 
· WDT technical staff and MT would provide training to workers related to the specific work involved. Where more sophisticated structures are involved, a work supervisor would be engaged to guide the work group and skilled labour as required would be engaged. Contractors would only be used as a last resort;
· WDT technical staff would mark out the details of the structure design on the ground e.g. gully ponds, tanks, diversion weirs, etc.;
· MT, assisted where necessary by the WDT, will measure the work completed on a fortnightly basis, carry out quality check and prepare payment advice for submission to WDSC. Similar arrangements for independent spot checks for quality would be made as for works on private land;
· VDC will make payment to the group or individuals undertaking the work;
· WDT staff will undertake the final inspection before handing over the structure to the community/user group which would be responsible for operation and maintenance of the facility. 
C. Financing Arrangements

45. Beneficiary/community contributions.  Experience has shown that unless the beneficiaries and the community make a meaningful contribution to the development of their community, they will not identify with or take ownership of the development interventions, and (most important of all) maintain them, and sustainability is at risk. A commitment to make genuine voluntary contributions forms part of the MOU signed between the community and the Programme which signifies acceptance of the community into the Programme (see Annex 4). Thereafter, the contributions which the households/community can make in voluntary labour will form part of all discussions of assistance to the community under the Programme. These discussions should commence from the identification stage and the agreement reached with the community and the details of the arrangements made must form part of the PSRMP document submitted to the ITDA for approval. 

46. Voluntary labour. The experience of ongoing NGO promoted watershed development programmes shows that a minimum community contribution of 15-20% can be expected even from the poorest communities
. Based on this the Programme expects a minimum voluntary labour contribution of  20% for works on private land and 15% for works on public land. This means that if the total mandays required for undertaking some work on the farmer’s own fields e.g. construction of bunds, amounts to 100 mandays, 20 mandays would be provided free by the farmer and only 80 mandays would be paid for by the Programme.

47. Paid labour.  Payments for the paid labour would be made partly in food rations and partly in cash. Paid labour would be valued at the minimum wage for unskilled labour. In view of the expected increase in the minimum wage to INR 50/day, this rate has been used in the Programme cost calculations. The food ration provided by WFP comprises 2.5 kg of rice and 0.2 kg of pulses per work day. Rice is valued at the present Public Distribution System (PDS) price for BPL households of INR 5.75/kg and pulses at INR 16/kg giving a total value of the food ration of around INR 17.5. The remaining INR 32.5 would be paid in cash. This formula would prevail for labour provided by each worker up to 120 days of paid labour per worker per year. Any paid labour days beyond 120 days would be paid for entirely in cash.   

D. Phasing of Programme Interventions

48. The indicative phasing of interventions related to watershed development are shown in Appendix 3. This includes the pre-implementation phase, planning and implementation phase and the complementary activities for agriculture, horticulture and forestry development within the watershed area.

V. OPERATION AND MAINTENANCE

49. The households and community would be responsible for the maintenance of the watershed development works implemented under the Programme. Each community will draw up a plan for the regular and timely maintenance of the structures, both at the household level for private structures and at the community level for public structures. The plan would lay down provision for systematic and routine inspection of structures as detection of problems at an early stage can significantly reduce maintenance costs. Any existing arrangements for community/user groups for management of existing structures that are functional and locally acceptable would be built upon and the facilitators should recognise that it will not always be necessary to create  new ones (e.g. water users groups). 

50. Community Maintenance Fund.  During works construction, a Community Maintenance Fund would be established to cover cash costs of subsequent maintenance works. Unskilled labour requirements should be provided by the community members on a voluntary basis. The Fund would be comprise contributions generated in a number of ways and through all interventions carried out in the watershed. The basis of the Fund would be a 10% contribution deducted from any remuneration received through labour payments for the watershed development works and credited to the maintenance fund. On this basis a corpus of funds averaging around INR 400 000 per village would be raised. The VDC/WDSC would decide the amounts which should be credited to the common community fund and the amounts which can be credited to a specific WUG maintenance fund where some community members have responsibility for maintaining group managed infrastructure. The use of the funds would be planned by the WDSC/VDC with advice and assistance from the relevant technical support sources. The WDSC/VDC would keep accurate accounts of the uses made of the Fund to be presented regularly to the palli sabha. Other future sources of funding to be considered by the community could be a regular contribution from farmers as a percentage of the incremental value of production resulting from the watershed development works. This could be used for further general development of the community as determined by the palli sabha.

51. Occasionally, instances of emergency repairs to large structures e.g. repairing of a breach in a tank bund or damages to a spillway or a canal after a natural calamity may need to be referred to the Gram Panchayat and/or line department for assistance to the community/users group.    

52. Operation and maintenance requirements.  The maintenance requirements of all structures would be quantified before any construction work is started. This is best done by drawing up detailed task lists with cost estimates. Some key actions, which can increase operational efficiency of systems and reduce maintenance costs, are given below:

· When rain falls in the catchment above the structure, it will be necessary to check on the level of flood flows at particularly critical structures such as tank spillways and irrigation canal inlets. Nala flood flows must be monitored constantly to ensure that the potential for damage of severe flood flows is minimised;

· As the rainy season comes to an end and rainfall is more variable, it is necessary to monitor the flows so that available water can be shared equitably;

· Dry season water availability is considerably less than in the wet season and allowing the canals to flow continuously will generate significant conveyance losses. When supplies fall below a certain level, canals should be opened in rotation and rotation systems must assure equitable distribution of the available water;

· Losses in the fields and field channels account for approximately half of the total losses and individual farmers must be advised how they can contribute to reducing these losses.

53. An indication of the general provision per annum for maintenance for different structures is provided in Table 2 below as a guide to communities:

Table 2: Operation and Maintenance of Programme Facilities

(Expressed as Percentage of Capital Investment in Facility)

No.
Items
%
11. 
1

2

3

4

5

6

7

8

9

10
Diversion weirs

Reservoirs 

Sluices and Spillways

Irrigation Canal (lined)

Irrigation canals unlined

Check structures and Nala Protection works  

Channels

Structures  or canals

Embankments

Gully Ponds
0.35

0.50

0.50

0.35

0.50

0.50

0.70

0.50

0.30

0.50
12. 
VI. BENEFITS AND JUSTIFICATION

54. For the purposes of analysis, an indicative financial analysis of a watershed development model based on the combination of watershed development works given in Appendix 2 has been made. This has been done purely to demonstrate the potential level of benefits from watershed development. It should be understood that this analysis in no way indicates the mix of works which may be selected in the course of actual Programme implementation which is entirely flexible.

55. On the basis of the indicative structures, the major benefit would come from enhanced irrigation potential resulting in higher crop yields and reduced crop failure during the kharif season and a new ability to grow rabi crops.  The additional area that would be irrigated in a watershed is estimated at 83 ha during the kharif season and 42 ha during the rabi season bringing the percentage of irrigated area to 46% of the net sown area. As the stream flows during the rabi season will increase progressively due to the watershed development works, it may be possible to irrigate the full area of 83 ha at full development and even to grow a third crop on about 50% of the area. In irrigated areas where flows are not sufficient for a third crop, farmers could grow a green manure cover crop.  The irrigation potential created by each type of works is estimated below:

· Improvement to existing tanks/sunken ponds  (small )
:
1 ha
13. 
(large)
:
2 ha
14. 
· New tank
:
13 ha
15. 
· New sunken 
:
1 ha
16. 
· Diversion weir improvement
:
3 ha
17. 
· New diversion weir
:
6 ha
18. 
· Improvement to well
:
0.5 ha
19. 
· New well
:
1 ha
20. 
56.
In addition, activities such as gully control, systems for water control over the fields and cover crops can increase the productivity of rainfed agriculture by 30%. In the case of cover crops, productivity is expected to increase by more than 100% after three years.

56. The net increase in benefits is attractive and justifies the costs incurred.

VII. MONITORING INDICATORS

57. Whilst the final indicators to be used for monitoring the land and water management component would be established through participatory processes involving the communities at the commencement of Programme implementation, an indicative list of indicators  is provided below.

Performance Indicators

58. The following performance indicators would be considered:

· No. and type of watershed development works completed

· Expansion in irrigated area

· No. of mandays of employment created

· % of watershed development structures which are maintained satisfactorily after 3 years

· Contributions of voluntary labour and contributions to maintenance funds.

Impact Indicators

59. The following impact indicators would be considered:

· reduction in soil erosion;

· increase in moisture status in soil;

· increase in height of water table as measured by the average level of water in open wells in pre-monsoon season (May/June);

· area cultivated under different crops in kharif and rabi;

· increased yields of rainfed and irrigated crops;

· changes in peak migration of labour during January to May;

· reduction in malnutrition amongst children;

· amount of continuing voluntary contributions to community fund;

· dropout rate in local primary school between Class I and V.

VIII. RISKS

60. The following are some of the risks that would be faced by  the Programme:

(a)
Implementation relies on community institutions and impact would be severely affected if village institutions such as VDC and WDSC are too weak to fulfil their roles under the Programme. This risk is mitigated by the heavy investment in capacity building of community institutions.

(b)
A radical change would be introduced with the works being implemented  by the community members themselves rather than through contractors. The staff of the NGOs and line departments may find it difficult to work in a participatory manner through village-level committees and this could have an adverse impact on progress and quality of work. There is also a risk that contractors may enter through the back door using individuals or the committees themselves as a front. These risks have been addressed by making provision for strong motivation of beneficiaries through training and retraining, PRA monitoring exercises and orientation and capacity building of the NGOs and other support agencies.

(c)
Weak ownership, lack of titles or incorrect delineation of boundaries could reduce motivation for land development works and slow down development and utilisation of irrigation facilities created under the Programme. These aspects would be addressed and solved during the pre-investment stage through provision for surveying unclaimed hill lands as the basis for awarding formal title to occupants.

(d)
Even when good technical guidelines are available, works implementation may be defective and improper execution would generate loss of confidence. This risk is reduced by the provision for regular inspections by specialists from the line departments where the NGOs are PFAs and from the ITDA or other outside resource agency where the line departments are in partnership with the NGOs for technical support.
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Appendices

1.
Terms of Reference for National Watershed Consultant

2.
Illustrative Cost of Watershed Development Works per Watershed

3. Phasing of Activities within a Watershed

� 	These include the National Watershed Development Programme for Rainfed Agriculture (NWPDRA), Integrated Wasteland Development Programme (IDWP), DRDA, Drought Prone Areas Programme (DPDP), etc. under the auspices of different project implementing agencies including Soil Conservation Department, Block Development Officers (BDOs) and NGOs.


� 	Payments for labour under the Programme are made at the statutory minimum wage which is far higher than the normal wage received by unskilled labourers in the rural areas. Thus poor workers are receiving a significant benefit from the labour for which they are paid which goes a long way to ‘compensate’ for the voluntary labour contributed.





