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Autumn 2009
1. Darcy’s law for one dimensional flow is: -q = -K • dh/dx .  Apply Darcy’s law to a pumping well in order to show the equation of total flow to the well. 

2. Consider a pumping well in a unconfined aquifer.  The saturated thickness of the aquifer is 100 meters.  The hydraulic conductivity is 10-5 m/sec.  The flow rate from the well is 1 m3/minute.  And the annual precipitation is 75 cm/yr. (Round your answers to the nearest whole unit)

a. Calculate the radius of influence for this well.

b. What is the drawdown at 5 meters from the well?

c. Considering the hydraulic conductivity, what is the likely aquifer material?

3. What is the difference between a LNAPL and a DNAPL?  How might this affect how this contaminant might flow in the subsurface? 

4. What are the primary purposes of the four basic treatment processes used to treat municipal wastewater?  (Please be brief.  I will deduct points if your explanations are long or contain incorrect information). 

5. Briefly describe the pros and cons of (a) chlorine disinfection and (b) UV light disinfection of wastewater. (c) If you were concerned with Cryptosporidium entering the watershed, would you choose chlorine or UV disinfection?  State the reason for your answer to (c). 

6. Briefly describe the role of each of the following wastewater sludge treatment processes/types. 

a. Sludge thickening

b. Anaerobic or aerobic digestion

c. Sludge dewatering

7. Other than the wastewater produced in the homes, businesses, schools, and industries of Seattle, what are two other significant components of the total wastewater flow reaching (hopefully) the wastewater treatment plants? 

8. Biochemical Oxygen Demand:

a. Describe the difference between carbonaceous BOD and nitrogenous BOD. 

b. Describe why nitrogenous BOD is not measured until after most of the carbonaceous BOD has been measured. 

9. Describe a typical On-site Wastewater Treatment System for a domestic residence with good deep, well-drained soils. Discuss its components and the purpose of each. 

10. Wastewater collection systems (sewer system): 
a. What component of a sewer system is used for changes in pipe direction or grade?
b. Why are sewer pipes in towns and cities at least 8 inches in diameter?
c. Why are sewer pipes installed at a grade or slope such that the velocity of the water in the pipe is at least 2 feet per second when flowing half full?
d. What is the role of a pump station in a sewer system?
