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10.

11.

PART-A (10 x 2 = 20 Marks;j
Define land drainage.

Abbreviate SWATRE, SALTMOD, DRAINMOD, SGMP
Calculate the mass density of water at 30° C.
What are the steady state and unsteady state equations?

What are the components of a water-balance study of the unsaturated zone?

Represent the role of different factors in the optimisation, des:gn and evaluation of
drainage systems using a flowchart.

What are the objectives of drainage?

Write down the conditions for ideal tubewell
Classify the soil according to their salinity level
What is the role of Gypsum in soil recltamation?

Part— i3 {5 x 16 = 83 miarks)

(iy Explain the types of drainage. (4)

(iiy Explain in detail the design considerations for drainage systems. (4) |

(i) What are the components of a drainage system? Describe using a neat
sketch. (4)

(iv) Briefly describe the three most common technigues used to drain excess
water. {4)



12.

'Roll No.

(i) In an agricultural area, high water tables occur. A subsurface drainage
system is to be installed to control the watertable under the following
conditions:

Agricultural drainage criteria:

- Design discharge rate is 1 mm/d,;

- The depth of the watertable midway between the drains is to be kept at
1.0 m below the soil surface.

Technical Criteria:

- Drains will be'installed at a depth of 2 m;

- PVC drain pipes with a radius of 0.10 m will be used.

A deep augering revealed that there is a {ayer of low conductivity at 6.8 m,
which can be regarded as the base of the flow region. Auger-hole
measurements were made to calculate the hydraulic conductivity of the ‘soil
above the impervious layer. lts average value was found to be 0. 14 m/d.
Calculate the drain spacing. (10)

(i) A confined aquifer has a source of recharge. K for the aquifer is 50
m/day, and n is 0.2. The piezometric head in two welis 1000 m apart is 55
m and 50 m respectively, from a common datum.

The average thickness of the aquifer is 30 m, and the average width -of
aquifer is 5 km.

Compute a) the rate of flow through the aquifer, (b) the average time of
travel from the head of the aquifer to a point 4 km downstream.

*assume no dispersion or diffusion ' 6)

OR
(i) In an irrigated area, a drainage system is needed to control the
watertable under the following conditions:
Agricultural drainage criteria:
- The maximum permissible height of the watertable is 1 m below the soil
surface;
- Irrigation water is applied every 10 days, and tie field appiication iosses
percolating to the watertabie are 25 mm for-each irrigation.
Technical design criteria:
- Drains are installed at a depth of 1.8 m;
- PVC drainpipes with a radius of O. 10 m are used.
Soil data:
- The depth of the impervious layer is-9.5 m below the soil surface;
- The average hydraulic- conductivity of the soil is 1.0 m/d, and the
drainable pore

(10)
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(ii) Tabulate the steady state equations for five different soil profiles. {(6)

Write down the characteristic features of the water balance method {(4)
Explain briefly about the water balance of the unsaturated zone, water balance of
the land surface and the groundwater balance (12)

OR

Explain briefly about the effects of field drainagé systems on agriculture ‘('16)

Explain briefly about the operation and maintenance of drainage system (16)

OR
Explain briefly about the methods of tubewell development (6)
Explain mole drainage with its purposes and design the mole leg , expander and
foot with neat sketch (10)
Discuss the importance of rice cultivation in the leaching process. {5)
Write the effect of salts on the physical properties of the soils. (3)
Explain briefly about the salinity assessment methods. {8)
OR
Explain briefly about the three categories of the environmental impacts {6)

What is Bio drainage and explain the impact of bio drainage on depressing the
groundwater table
(10)
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Table 8.1 Values for the equivalent depth d of Hooghoudt for ry = 0.1 m, D and L in m (Hooghoudt 1940)

L- Sm 75 10 15 20 25, 30 35 40 45 0 L- 50 75 80 85 90 100 150 200 250
D D _
0.5m 047 048 049 049 049 050 050 050 050 050 050 05 050 050 050 050 050 050 050 050 050
075 060 065 069 071 073 074 075 075 075 076 0.76 1 096 047 097 097 098 098 09 09 0.99
1.00 067 075 0.8 08 089 091 093 094 0.9 09 096 2 172 180 182 1.82 1.83 1.85 1.00 192 194
125 070 082 089 100 105 109 1.12 113 1.14 114 115 3 229 249 252 254 256 2.60 272 270 2.83
1.50 070 0.88 0.97 1L1i L19 125 128 131 134 135 136 4 271 304 3.08 3.12 316 324 346 358 3.66
2175 070 091 1.62 120 130 139 145 149 1.52 155 157 5 3.02 349 355 3.61 3.67 378 4.12 431 443
200 070 09! 1.08 128 141 15 157 1.62 1.66 170 1.72 6 323 385 393 4.00 408 423 470 497 5.15
225 070 091 1.13 134 150 169 1.6 176 1.8 184 18 7 343 414 423 433 442 462 522 557 581
250 070 091 1.13 138 157 169 179 1.8 194 199 202 8 356 438 449 461 472 495 568 6.13 643
275 070 091 1.13 142 163 1.76 1.88 198 205 212 218 9 366 457 470 482 495 523 6.09 6.63 7.00
300 070 091 1.3 145 167 1.8 197 208 216 223 229 10 374 474 48 S04 518 547 645 7109 7.53
325 070 091 113 148 171 1.88 204 2.16 226 235 242 125 374 502 520 538 556 592 720 806 8.68
350 070 091 113 150 175 193 211 224 235 245 254 15 374 520 540 560 580 625 7.77 884 9.64
3.75 070 091 1.13 152 178 1.97 217 231 244 254 264 175 374 S30 553 576 599 644 820 947 10.4
400 070 091 113 152 1.81 202 222 237 251 262 271 20 374 530 562 587 6.12 6.60 854 997 1.1
450 070 091 1.13 152 1.85 2.08 231 250 263 276 287 25 374 530 574 596 620 679 899 107 12.1
5600 070 091 113 152 1.88 215 238 258 275 289 302 30 374 530 574 596 620 679 927 113 129
550 0670 091 1.13 152 1.88 220 243 265 284 300 315 35 374 530 574 596 620 679 944 11.6 13.4
600 070 091 1.13 152 188 220 248 270 292 309 326 40 374 530 574 596 620 679 944 118 138
700 070 091 1.3 152 183 220 254 281 303 324 343 45 394 530 574 596 620 679 9.44 120 138
860 070 091 113 152 1.8 220 257 28 313 335 35 S0 374 S30 574 596 620 679 944 121 143
900 - 070 091 1.13 152 1.88 220 257 2.89 3.18 343 3.66 60 374 53¢ 574 596 620 679 9.44 121 146
1000 070 091 1.i3 152 1.88 220 257 289 323 348 374 o 388 535 576 600 626 682 9.55 122 147
o 071 093 114 153 1.89 224 258 291 324 356 3.88




Tablé 8.2 The gedbmetry factor (a) obtained by the relaxation method (after Van Beers 1979)

" ‘ ,

1 2 4 8 16 3
1 2.0 3.0 - 5.0 9.0 15.0 30.0
2 2.4 3.2 4.6 6.2 8.0 10.0
3 2.6 3.3 4.5 5.5 6.8 8.0
5 2.8 3.5 4.4 4.8 5.6 6.2
10 3.2 3.6 4.2 4.5 4.8 5.0
20 3.6 3.7 4.0 42 44 4.6

50 3.8 40 40 4.0 4.2 4.6




