UNIT V

PART A

1. Why drip irrigation is preferred? [N/D-16]

Surface irrigation
is
preferred if
the irrigation water
contains
much
sediment.
The
sediments
may
clog

the drip or sprinkler
irrigation systems.
If
theirrigation water
contains
dissolved
salts, drip
irrigation is

particularly suitable, as less water is applied to the soil than with surface methods

2.  Define micro irrigation. [N/D-16]

Micro irrigationis defined as the frequent application of small quantities of water directly above and below the soil surface; usually as discrete drops, continuous drops or tiny streams through emitters placed along a water delivery line.

.
3.  Write a  short note on Lift irrig  tion [N/D-15]

In lift irrigation water is lifted from a river or a canal to the bank to irrigate the land which are not commanded by gravity flow. Lift irrigation is being increasin ly practiced in India.
4.  What do you meant by water user association (WUA)? [N/D-15]
It is a self-managing group of farmers working together to operate and maintain their rr gation and drainage network, to ensure fair and equitable water distribution, and to increase crop yield.

PART B

1. What is tank irrigation? Differentiate between isolated tanks and Group tanks. How can compute the storage capacity of an irrigation tank? [N/D-16]

Definition and General Introduction

Tank irrigation may be defined as the storage irrigation scheme, which utilises the water stored on the upstream side of a smaller .earth dam, called a bund.-These earthen bund reservoirs are, thus, infact, called as tanks, specifically in South India, where such works are very common. This terminology is, therefore, limited totlndia only. There is, thus, no technical difference between a 'reservoir' and a 'tank', except that a large-sized tank will be termed as a reservoir. Moreover, a reservoir will generally be formed by dams of any

rnaterial (such as masonry dam, concrete dam, or earth dam, etc.) ; whereas, a tank is generally said to be formed by earth dams only (or strictly speaking by earthen bunds). These earthen bunds, spanning across the streams, are called tank bunds or tank banks. Most of the existing tanks of south India possess a maximum depth of 4.5 m, while a few are as deep as 7.5 to 9 m, and only a few exceptional ones exceed 11 min depth. When the depth of the tank exceeds 12 m or SO, the tank is generally referred to as a reservoir. Like all earth dams, tank bunds are generally provided with sluices or outlets for discharging water from the tank for irrigation or other purposes. These tank sluices may be pipes or rectangular or arched openings passing near the base of the bund and through the body of the bund, and carrying the water into the downstream channel below the bund or transporting at distances where required, through pipes or canals. Some- - times, the supply sluices may not be passed through the body· of-the ·bund ·and may be carried adjacent to it through some hill side at one end of the bund. Similarly, as in the case of all dam reservoir projects, tanks are provided

ith arrangements for spilling away the excess surplus water that may enter into the tank, so as to avoid over-topping of the tank bund. These surplus escape arrangements may be in the form of a surplus escape weir,· provided in .the body or at one end of the tank bund, or some- other arrangement like a syphon spillway may be provided as is done in the c e of earth dam projects. The surplus escape weir is a masonry weir (compared to an ogee spillway in an earth dam) with its top i.e. crest level at equal to Full tank level (F.T.L.): When tank is full upto FTL, and extra water comes i , it is discharged over the surplus escape weir. The length or capacity of this surplus escape weir will be so .des gned that water level in the tank does never. exceed the maximum water level W.L.). The top of-the tank bu d will be kept at a level so also provide a suitable free-board above this M.W.L. . ,Since the surplus escape w ir is a masonry weir, it will have to be properly connected to the earthen build by suitably designed bank connections.
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Isolated Tanks and Tanks in Series

Isolated Tanks and Tanks in Series .Most of the existing small sized tanks of south India form part of groups of tanks, which are connected together in series, such that any tank either receives the surplus water of the upper tank(s), or sends its own surplus into some lower tank(s), or do both. However, when a tank neither receives water from an upper tank nor discharges its own surplus tank, lt is called an isolated tank. The do exist some isolated tanks also in South India. Figure 26.1. shows a typical group of 15 tanks numbered 1 to 15, and an isolated tank A. It is evident that considerable economy of water can be obtained from the system of grouping, because the surplus water of .the each tank and also the drainage of its wet cultivation are caught up by the next lower tank. Each tank of the group takes a share in the yield of the whole catchment above it, which can be classified as follows:

(i) the free catchment, which is the catchment area which only drains into the tank under consideration

(ii) the combined catchment, which is the area of the-whole catchment above the tank under consideration. The difference between the combined and the free catchment, thus, gives the area of catchment intercepted by upper tanks. The whole catchment of the highest tank, on each drainage, shall be its free catchment. Moreover, each tank will receive the whole run- off from its free catchment ; but from the remainder of its catchment it will receive only the balance runoff which remains after ~he upper tanks have been filled.

One of the disadvantage of grouping of tanks, however, is that, if a breach occurs in an upper tank, it exposes all the tanks in the series below, to the river of similar failures. Hence, while making repairs or doing restoration works in such groups of tanks, it is necessary to consider system of tanks and to carry out repairs from the upper end of each group. The extent of danger to lower tanks due to breach of an upper tank, ho ever, depends upon their relative capacities. For example, if a small upper tank breaches and' passes its storage into lower large-capacity tank, it may pose little danger even if the breach may completely empty the small tank. Ho ever, the danger will be imminent if the case is opposite, and the large sized upper tank breaches and passes its storage into the lower small sized tank. The provision of suitable breaching sections• in tanks forming part of ,a group is, therefore, considered as a very desirable precaution against their failure by breaching. This is because, breach occurring in a tank bund at a well selected point (at the place of breaching section) will not empty the tank, and indeed frequently does little more than supplement its surplusing ·power to a reasonable degree to the greater security both of the tank itself and these below it in the group.
Capacity of Water Spread of a Tank
The gross capacity of a tank may be defined as the cubic content of water sto ed the tank upto F.T.L. The effective capacity of a tank, will, however, be the cubic content of water stored between F.T.L. and the bottom or sill level of supply sluice. These storage capacities can be computed easily by using the contour plan of the area of the water-spread ; the total capacity being the sum of the capacities between successive contours. The smaller the contour interval (M), the more accurate the capacity computation will be. This is because, if A1 andA2 represent the areas enclosed between two successive contours, then the cubic content between these contours is . A1+A2 roughly taken as 2 (M). The summation of all cubic contents between the successive contours will be the required storage capacity of the tank. When the contour plan is not available, and only the area of the tank at F.T.L. is known, then the effective cubic content of the tank may be roughly computed ~s follows The area of tank at F.T.L. is multiplied by one- third of the depth from this level (F.T.L.)to the deep bed of the tank, or the level of the sill of the lowest sluice, whichever is higher of the two. If the area (A1) of the tank bed at the level of the sill of the lowest sluice, and the area (A2) of the tank at .F.T.L. are known even roughly, then' the effective cubic content --- of the tank maybe computed as t [A1 + A2 + A1Ai] x

h, here the height or difference in elevations between F.T.L. and sill level of the lowest sluice. This formula is based on the assumption that the water stored is in the shape of a frustum of a cone.

2.What is participatory irrigation management? Give a case study of the above type of management and explain. [N/D-16]

Participatory Irrigation Management (PIM) refers to a management approach that embraces the involvement of the people who directly use the irrigation water: farmers. In small-scale traditional irrigation systems, farmers' participation is a given.

Objectives of PIM

i. To create a sense of ownership of water resources and the irrigation system among the users, so as to promote economy in water use and preservation of the system.

ii. To improve service deliveries through better operation and maintenance.

iii. To achieve optimum utilization of available resources through sophisticated deliveries, precisely as per crop needs.
iv. To achieve equity in water distribution.
v. To increase production per unit of water, where water is scarce and to increase production per unit of land where water is adequate.
vi. To make best use of natural precipitation and ground water in conjunction with flow irri ation for increasing irrigation and cropping intensity.

vii. To facilitate the users to have a choice of crops, cropping sequence, timing of water supply, p riod of supply and also frequency of supply, depending on soils, climate and other infrastructure facilities available in the commands such as roads, markets cold storages, etc., so as to maximize the incomes and returns.

viii. To encourage collective and community responsibility on the farmers to collect water charges and payment to Irrigation Agency.

ix. To create healthy atmosphere between the Irrigation Agency personnel and the users.

Provisions in PIM Acts

Recognising the need for sound legal framework for PIM in the country, the Ministry brought out a model act to be adopted by the State Legislatures for enacting new irrigation acts/amending the existing irrigation acts for facilitating PIM.

In accordance with the model act eight State Governments, namely, Andhra Pradesh, Goa, Madhya Pradesh, Karnataka, Orissa, Rajasthan, Tamil Nadu and Kerala have enacted new acts. The legal framework provides for creation of farmers organisations at different levels of irrigation system as under:

a. Water Users’ Association (WUA): will have a delineated command area on a hydraulic basis, which shall be administratively viable. Generally a WUA would cover a group of outlets or a minor.

b. Distributary Committee: will comprise of 5 or more WUAs. All the presidents of WUAs will comprise general body of the distributary committee.

c. Project Committee: will be an apex committee of an irrigation system and presidents of the Distributary committees in the project area shall constitute general body of this committee.

The Associations at different levels are expected to be actively involved in: (i) maintenance of irrigation system in their area of operation; (ii) distribution of irrigation water to the beneficiary farmers as per the warabandi schedule; (iii) assisting the irrigation department in the preparation of water demand and collection of water charges; (iv) resolve disputes among the members a d WUA; (v) monitoring flow of water in the irrigation system etc.
PIM in Orissa
Participatory Irrigation Management that was introduced in the state during 1995 on a pilot basis under Orissa Water Resources Consolidation Project (OWRCP) under the banner of farmers’ orga ization and turn over (FOT). Experiencing its success at large, it was extended to all the commands of Major, Medium, Mi or and lift Irrigation Projects. Subsequently, during the year 2000, the water users associations have been re am d as Pani Panchayats.

From its inception, till date a lot of efforts have been given for wide acceptance of the programme. During this period massive awareness campaign, capacity building through training, workshops, interactive workshops had been conducted at regular interval for the farmers, office bearers of Pani Panchayats and officials of concerned departments.

Structure Farmers Organization is three tiers for Medium and Minor Irrigation Projects and four-tier for Major Irrigation Projects, as indicated below:

i. WUA / Pani Panchayats at primary level consisting of several chak committees.

ii. Distributary Committee at secondary level (Major Projects) is a federation of all WUA / Pani Panchayats under the distributary.

iii. A Project Committee, at project level, is a federation of all distributary committees’ for major projects.

Similarly for Medium Irrigation Projects it is a federation of all WUA / Pani Panchayats.

iv. iv. In Lift Irrigation Projects it is a single tier system i.e. Pani Panchayat.

Above all, there ill be a state level Committee to lay down policies for implementation of Pani Panchayat Programme as per the provision of the Orissa Pani Panchayat Act, 2002. Pani Panchayats are farmers’ organizations formed by involving the farmers owning land withing the hydraulically delineated block of 300 Ha. To 600 Ha. In the command area of Major & Medium Irrigation project. These Pani Panchayats are represented by the members of various chaks under the same Pa i Panchayat.
Function
The functions of Pani Panchayats have been defined in the Orissa Pani Panchatyat Act-2002and the Orissa Pani Panchayat Rules-2003

Some of the important functions are given below: .
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season and carryout the maintenance works with the funds of the Pani Panchayats from time to time. .
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gulate the use of water among the various pipe outlets under its area of its operation according to the warabandi schedule of the system. .
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n the preparation of demand and collection of

water rates except EC aided projects and L.I projects over the farmers collect water tax among themselves. .


to raise

resources. .


been empowered to collect water r te & retention of the same for O&M and take up the O&M of Head works including the distributary system.

