
AGRICULTURAL AND FOOD ENGINEERING DEPARTMENT, liT KHARAGPUR 

Date of Examination: 20.04.12 (AN) Time: 3 hours 
End-Spring Semester, 2011-12 ~} Marks: SO 
Subject Name: On-farm Water Management (_.A($} G 0 f 0~ No. of Students: 22 
Note: Attempt all the questions. Make reasonable assumption if mformation is not given 

Section A 

1. In a river lift irrigation scheme, excess monsoon flow is to be lifted for four months and supplied 
into a right and a left canal, both unlined, for irrigating lands at higher elevation. An average 
flow velocity of O.S m/s exists in both the canals. The right canal is SO km long and of trapezoidal 
section with 3 m base width, 1:1 side slope and 2 m depth. The left canal is 20 km long and of 
trapezoidal section with 2 m base width, 1:1 side slope and l.S m depth. If the measured 
seepage loss is S cumec/M m2

, calculate (a) the volume of water lost as seepage from the two 
canals; (b) what is the percentage of the water released through the canals is lost due to 
seepage. (6) 

2. A waterlogged saline land is drained by a sub-surface drainage system laid at a spacing of 60 m 
between the adjacent lateral drains with lateral length of 200 m. The average discharge of a 
lateral over a 2-month period was 1 L/s and the average salinity of the effluent during this 
period was S dS/m. Calculate the quantity of salt removed per hectare of the drained area in 
two months and the amount of salt removed per ha-mm of water drained. (3) 

3. Adding a freeboard of S%, find the trapezoidal section dimensions of a drainage channel to carry 
runoff from a SO ha watershed with drainage coefficient of S Lps/ha. The channel bed slope, side 
slope, maximum permissible mean velocity, and Mannings's roughness coefficient, are 0.2%, z:1, 
0.6 m/s, and 0.02S, respectively. Estimate the volume of earthwork per metre length of the 
drain for this cross-section. (4) 

4. A sub-surface tile drainage system with 10 em drain diameter is commissioned at an average 
depth of l.S m with a spacing of SO m. An impermeable layer exists at a depth of 4 m from the 
drain level. During monitoring, the actual discharge was found equivalent to 3 mm/d at a steady 
hydraulic head of O.S m. If the soil is homogeneous and the flow is considered both above and 
below the drain, calculate the hydraulic conductivity under steady state situation. (3) 

s. A subsurface drainage system is to be installed at a depth of 2 m to maintain the water table at 
a depth of l.S m. The PVC drain pipes of 10 em diameter are to be used for a drain discharge of 
1.2 mm/d. The hydraulic conductivity of the soil above the impervious layer was 0.2 m/d. The 
depth of impervious layer below ground surface was S m. Under steady state situation, 
determine drain spacing. (4) 

6. Derive the relationships to simulate the drain discharge and watertable fluctuations over a 
period (divided into time intervals of equal length, days) with a non-uniform distribution of 
recharge. (7) 



[, 

1. (a) What are the purposes of interce,pt'or drain. Derive the relationship to calculate the height of 
the watertable at any distance uphill from the interceptor drain. {8) 

(b) An irrigation scheme {500 x 1000 m) is located in a sloping area. The deep percolation losses 
are 1 mm/d. The soil consists of a permeable layer, 6 m, thick and with a hydraulic conductivity 
of 2.5 m/d, on top of an impervious layer with a slope of 0.04. To control water table in the area 
downhill from the irrigated area at a level of 2 m below the soil surface, an interceptor drain will 
be constructed. Showing diagrammatically the position of interceptor drain, calculate the 
required depth and capacity of the interceptor drain, and the uphill elevation of the watertable 
after the construction of the interceptor drain. {5) 

Section B 

8. Design a trapezoidal irrigation channel using the Kennedy's theory to carry discharge of 30 
cumec on a slope 1 in 5000. Assume n= 0.0225, m =1, side slope 0.5:1 and initial guess of depth 
= 2.0 m. {4) 

9. A sprinkler system with the spacing of 4 x 4 m is designed to apply water at a rate of 1m3/hr. To 
evaluate the system performance ditch cans were placed in a grid. The system was operated for 
an hour and amount of water caught in cans was 6.00, 6.00, 6.00, 6.00, 6.20, 6.20, 6.25, 6.25, 
6.25, 6.25, 6.30, 6.30, 6.50, 6.50, 6.50 and 6.50 em. Evaluate the performance of the system in 
terms of application efficiency and distribution uniformity considering required depth of 
irrigation as 6.25 em. {4) 

10. Define briefly the following: 
a. Canal Regulators 

b. Water delivery methods in canal commands 

c. Phases of surface irrigation process 

d. Drip irrigation system components through schematic diagram {2) 




