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Instruct ions : Quest ion Number 11 is compu lsory 

P A R T - A [ 10 * 2 = 20 m a r k s ] 

1. An undisturbed cyl indrical core -sample -of sandstone 20 -cm high and 10 c m in 
d iameter weighs 2800 g. Calculate the porosity, g iven -that the part icle vnass 
density of const i tuent grains is 2.85 g / c m 3 . 

2. Wri te the Dupuit 's equat ion for a one dimensional steady groundwater f low? 
State its assumpt ion. 

3. The coeff icient of s torage of an artesian aquifer is 3 * 10"4. If {he thickness of 
the aquifer is 50 m and the porosity 30%, est imate the fract ion of the coefficient 
of storage attr ibutable to expansibi l i ty of water and that attr ibutable to the 
compressibi l i ty of the aquifer skeleton. K w = 2.1 G N / m 2 . 

4. How transmissivi ty and storage -coefficient are est imated -using T-heis Method. 

5. Def ine Law of T imes . Where is it used? 

6. Explain upconing of saltwater beneath a pumped well in a coastal aquifers. 

7. Wri te short note on groundwater prospect ing. 

8. What is the pupose of using geophones dur ing geophysical method? 

9. Why do model ing studies are needed? Wri te classif ication o f -mode l s -and its 
appl icat ion. 

10. What is the average life of tu-bewells and what are the reasons for their-failure? 

P A R T - B [ 5 * Hi = 80 marks] 

11 . Pump test data on a 60 cm well is g iven in table I .The well is pumped -at the 
rate of 900 Ipm. Determine the aquifer constants T and S . Comment o n the 
hydraul ic boundary condit ion if any. Determine also the distance bet-ween the 
boundary and the pumping wel l . 

Table -1 
Time t 
(min) 

10 20 30 40 50 60 30 100 120 150 250 350 

s (m) 3.55 3.72 3.32 3.38 3-95 4.-00 ! 4 09 4.14 4.1-8 4 22 4.35 4.44. 
Time t 
(min) 

500 | 600 
i I 

800 1000 j 1300 
I 

1600 • 2000 2500 ^3000^ 4000 5000 

s(m) 4.50 j 4.55 • 4.59 j 4.62 j 4.65 4.6-9 j 4.72 4.75 j 4 77 i 4.80 | 4,85 



12a. The fol lowing readings were obtained f rom an NGRI resistivity meter while 
conduct ing a resistivity depth probe by Schlumberger method. Draw the 
resistivity curve and make interpretations for water well dri l l ing. (10) 

Distance of 
potential 
electordes 
WIN/2 (m) 

Distance of 
Current 
electrodes 
AB/2<m) 

Meter Readings Distance of 
potential 
electordes 
WIN/2 (m) 

Distance of 
Current 
electrodes 
AB/2<m) 

Voltage 
(mv) 

Current 
(ma) 

0.15 1.5 46 25 

2.1 12 

3.0 3 9 

4.5 4 26 

0.75 4.5 1-5 26 
6.0 3 =9 
9.0 2 11 
15.0 1 14 
21.0 1 17 

3.0 15.0 8 17 
21.0 3 11 
30.0 2 12 

45.0 i 16 

7.5 45.0 
60.0 
90.0 

3 
2 
1 

16 
16 
17 

15.0 90.0 2 17 

12b. Draw a f low chart to identify the suitable sites for artificial recharge zones using 
Remote Sensing and GIS technology. (06) 

(or) 
12c. A 25 cm well penetrates an artesian aquifer o f 10 m thick. After 10 hours of 

pumping at the rate of 1100 Ipm the d rawdown in the well is 2.6 m and after 48 
hours the d rawdown is 2.85 m. Determine the T and "S of the aquifer. What is the 
permeabil i ty of the aquifer ma te r i a l 7 After what t ime the d rawdown will be 4.1 m? 

12d. A 30 cm well 75 m deep is proposed in an aquifer having a transmissibil i ty of 
1.5*10 5 Ipd/m and a coefficient of storage 0.004. The static water level is 
expected to be 20 m below ground level. Assuming a pumping rate of 2000 Ipm. 
What will be the d rawdown in the well after one year and two years? (8) 

13a. Under what c i rcumstances -can a rad ia l col lector weil be mos t advantageously 
used? How do you determine the length and number of laterals for a proposed 
radial col lector wel l? (08) . 



13b. Describe briefly the image well theory. An aquifer is bounded by two converg ing 
boundar ies at an angle of 45° , one being a barrier boundary and the other a 
recharge boundary. Compute the number of image wells and mark them neatly in 
a sketch. (08) 

(or) 

13c. The results of s ieve analysis test carried out o n a 500 g m sample of underground 
aquifer, p roposed to b e l apped for installation o f a tube well , are given in the 
table below. Des ign ~a\\ the components of the water well bo th for naturally 
deve loped and artificially gravel packed cases. 

SI. Mo. S i ze of S ieve in mm Wt. of material retained in g m 

1 > 2.54 0.0 

2 1-80 6 .0 

3 0.30 15:0 

4 •0.25 320.0 

5 0.21 5.0 

6 "0.16 50.0 

7 0.12 34.0 

8 < 0.12 70.0 

Total 500 gm 

14a. Enumerate the different methods which are used for dril l ing ;the tube wells. 
Discuss any one of these methods in detail with a neat sketch . 

<or) 
14b. Explain Wel l Deve lopment and its objectives. Discuss the commonly adopted 

well deve lopment methods. (10) 
14c. Explain var ious stages of well complet ion. -{06) 

15a. Explain any two types of pumps used in lifting the water. (10) 
15b. Explain the artificial recharge methods that is in practice to recharge shal low 

aquifers. ,(06) 
(or) 

15c. By conduct iv i ty measurements in a well in a coastal aqui fer ex tend ing 4 ;-krn along 
the shore, the interface was located at a depth of 20 m below msl at 1O0 -m from 
the shore, in land. The depth of the homogeneous-aqui fer is 30 m be low m.s.l and 
has a permeabi l i ty of 50 -m/day. What is the rate of f reshwater f low into the sea 
and the width o f c jap at the shore bot tom through which it e s c a p e s into the sea? 
What is the posit ion of the toe of the "saltwater wedge? Use Glover 's me thod . If 
due to g roundwater exploi tat ion, the freshwater flow into the sea is reduced by 
8 0 % how far the toe will eventual ly •move'? 


