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Note: Attempt all the questions. Make reasonable assumption if information is not given.

Question 1: (5)

A stream of 200 Ips was delivered from a canal and 150 Ips were delivered to the field. An

area of 2.2 ha was irrigated in eight hours. The effective depth of root zone was 1.5m. The

runoff loss in the field was 500 m3
• The depth of water penetration varied linearly from 1.5

m at the head end of the field to 1.1 m at the tail end. Available moisture holding capacity

of the soil is 200 mm per m depth of soil. Determine the water conveyance efficiency,

water application efficiency, water storage efficiency, and water distribution efficiency.

Irrigation was started at a moisture extraction level of 50%.

Question 2: (5)
Find the depth of applied water (AW) that results in maximum profit with a drip irrigation

system for cotton crop water production function (CWPF): Va=-3954+1067 {AW+P)-54.14

(AW+P), where Va is the yield (kg/ha) and P is the effective precipitation, which is assumed

to be 7.5 cm during the growing season. The cost of water is :!f..2/m3.The selling price of

cotton is :!f..60/kg. Assume that preirrigation depth is 0 cm and the efficiency of drip

irrigation is 90%. If a surface irrigation system is used with 60 ern pre-irrigation and 60%

efficiency, compare the profits and depth of water applied and discuss these two irrigation

systems.

Question 3: (2+3=5)

a. Define porosity, particle density and bulk density and develop relationship indicating

porosity is a function of particle and bulk densities.

b. A field has 200 m long subsurface drain laterals at a spacing of 50 m and at an average

depth of 1.3 m. The drainable porosity of the field soil is defined by the approximate

empirical relation: f = {h-h2+h3)/4, valid in the water table range 0 $ h $ 1 m, where f is

the drainable porosity in fraction and h is the water table drop from the surface in m.

Find out the average drain outflow rate for a water table drop from 0.2-0.8 m in three

days.
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Question 4: 5
How non-conventional drainage systems are different from conventional systems and

describe any three non-conventional drainage systems schematically.

Question 5: (2+3 = 5)

a. Discuss the field drainage base width and the influencing local conditions on base

width.

b. The expected annual income from a drainage project is ~30000/yr for 5 years, and the

project requires a ~300000 investment. Determine whether or not to invest in the

drainage project at two required rates of returns: 6% and 8%.

Question 7: (3+4+3=10)

a. Explain the objective of land drainage and describe the adverse affects of drainage.

b. Describe the components of drainage system schematically.

c. Explain the procedure for determining the drain spacing for a parallel pipe drainage

and show the design parameters and flow patterns schematically.

Question 8: (5)

For the following data obtained from a parallel pipe drainage system, determine water

table head and drain outflow using the De Zeeuw-Hellinga equation.

Drainage base (width) = 1.2 m; Drain spacing = 40 m; Kxd = 2.5 m2/d; Drainable porosity:

5%.

Question 9: (2+8=10)

a. Discuss the indices to be considered while evaluating the cost of a drainage project?

b. A farmer in India plans to drain an area of rough grazing land to enable it to be used as

arable land. Evaluate the drainage system having the following information (Useful

tables are provided).

~ Drainage System:

o Pipe drainage + moling, construction cost = ~S2000/ha

o Re-moling every seven years = ~2000/ha

o Maintenance every 5 years = ~IS00/ha

~ Financing:

o Bank loan over 10 yrs at 10% interest rate

o. Inflation: 5% over the life ofthe project

~ Benefits:

o Expected additional profit on arable land = ~9000/ha
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