Section 1

Multiple Choice

1. A puddle is an example of 

a) overland flow

b) runoff

c) base flow

d) transpiration

e) depression storage

2. A large portion of the energy driving thunderstorms comes from 

a) wind energy

b) latent heat

c) adiabatic lapse rate

d) energy of falling raindrops

3. Specific yield comes from:

a) drainage of water under influence of gravity

b) expansion of water and expansion of the aquifer

c) expansion of water and compression of the aquifer

d) thickness of the aquifer 

4. The latent Heat of vaporization is

a) potential energy

b) thermal energy

c) the intensity of evaporation

d) none of the above 

5. Uniformity coefficient of sediments is

a) d50/d10
b) d60/d10
c) d10/d60
d) d10/d50
6. Which of the following would probably have the highest porosity?

a. sandstone

 b. rock salt

 c. granite

 d. gneiss

7. Hydraulic conductivity of sediments can be estimated by:

a) Application of Darcy’s Law

b) Grain size analysis

c) All of the above

d) None of the above 

8. Most of the water in the hydrosphere is found in

 a. the oceans.

 b. the polar ice caps.

 c. the atmosphere.

 d. aquifers.

9. Properly, ground water is

 a. all subsurface water.

 b. water in the vadose zone.

 c. water in the saturated zone.

 d. soil moisture.

10. To be useful as a source of water, a rock must be

 a. porous but not too permeable.

 b. permeable but not too porous.

 c. both porous and permeable.

 d. low in both porosity and permeability.

11. Groundwater velocity for an aquifer with a specific discharge of 10-2 m/day and 10% effective porosity is:

a. 0.1 m/day

 b. 0.01 m/day

 c. 1.0 m/day

 d.10 m/day

12. Artesian conditions require

 a. a confined aquifer.

 b. an unconfined aquifer.

 c. very pure water.

 d. a nearby body of surface water.

13. The largest reservoir of unfrozen fresh water is

 a. the water in all lakes and streams.

 b. ground water.

 c. water in the atmosphere.

 d. water in the biosphere.

14. The volume of water drained from an unconfined aquifer of 4000 m2 surface area and 0.2 specific yield when the water table drops 10 m is

a. 200000 m3
 b. 8000 m3
 c. 2000 m3
 d. 20000 m3
15. Around an actively pumped well in an unconfined aquifer, a ____________ may develop in the water table.

 a. sinkhole

 b. recharge

 c. cone of depression

 d. zone of saturation

16. Isotropic aquifers 

 a. have similar properties in all directions.

 b. are composed of well sorted sediments.

 c. contain huge amount of water.

 d. are confined aquifers.

Section 2

True/False  (T or F)

17. The amount of water stored in the atmosphere exceeds the amount of groundwater.

18. Hydrogeologists should have strong background in geology, chemistry, physics and math.

19. Groundwater occurs in the zone of aeration.

20. Phreatophytes are desert adapted plants with large, shallow root systems.

21. Darcy’s Law could be written in different forms.

22. Potential evapotranspiration is greater than actual evaporation during dry periods. 

23. The water table is the top of the unsaturated zone.

24. Because they form from accumulated rock and mineral fragments, clastic sedimentary rocks often have high porosity and permeability.

25.  Soil moisture is that water trapped in the saturated zone.

26.  Water stored in aquifers is stationary and does not take part in the hydrologic cycle.

27. By definition, the groundwater surface never extends above the ground surface.

28.  An aquitard is a rock that is low in permeability, so water does not readily pass through it.

29.  A perched water table may be caused by the presence of a small lens of impermeable rock within otherwise permeable rocks.

Section 3

Fill in the blanks / Questions

30. The height of the ______________________________is a measure of the pressure on the water in a confined aquifer; it is the height to which the water’s pressure will raise the water in a well drilled into that aquifer.

31. The discharge volume of the groundwater ___________ proportional to the cross sectional area through which the flow occurs.

32. Using sorting terminology, ________________________ is a synonym for a uniformly graded sand.

33. The immpearmeable layer that overlies the confined aquifer is called ___________.

34. The zone of unsaturation is also called the________________zone.

35. ____________ is an apparatus used to measure evapotranspiration.

36. With increasing ________________ ________________ of the soil, overland flow decreases.

37. In the following line write the hydrologic equation

_____________________________________________________________________________

38. List three methods of calculating EUD. (1.5 points)

a___________________________________________________________________________

b___________________________________________________________________________

c___________________________________________________________________________

39. List the runoff components. (1.5 points)

a___________________________________________________________________________

b___________________________________________________________________________

c___________________________________________________________________________

Section 4

Problems

40. Calculate the speed of groundwater flow in Muscat area given the following:

Hydraulic gradient = 10 –4, hyraulic conductivity = 0.01 m/sec and effective porosity 10%. Show your work and result. (4 points)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

41. If a well pumps at a rate of 360 m3/hour, how many days would it take to fill the cubic tank in figure 1. (3 points)

____________________________________________________________________

___________________________________________________________________

_________________________________________________________________

__________________________________________________________________

________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

42. Calculate the hydraulic conductivity K for an aquifer with 10-5 gradient, 108 m2 cross sectional area and 210 m3/day discharge. (4 points)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

43. What mass of water at 15o C can be cooled 1o C by the amount of heat needed to sublime (go from a solid to a vapor state) 50 g of ice at 0o C? (latent heat of sublimation = 677 cal/g). (3 points).

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

44. The city of Fanja has 72000 inhabitants. Each inhabitant consumes an average of about 2000 liters of water per day. The city water supply comes from an open reservoir of 2000 m length and 1200 m width. The reservoir has a uniform depth of 20 m and daily receives water from an open channel connected to it. The channel has 10 m width, 8 m height and a 10-3 gradient. If the level of the water in the reservoir was initially 10 m, find out water level in the reservoir after 100 days. Also tabulate the values of inflow and outflow. (6 points)

given:

Manning roughness coeffecient = 0.02

Evapotranspiration = 10 mm / day

1 m3 = 103 Liter

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

( Best Wishes and Good Luck (
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