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NOTE: Supplemental Materials pages 9-10 
 
 
PROBLEM #1 - 25 points   USE UNITS of METERS and DAYS 
Write your answer on the following page. SHOW YOUR WORK 
 
 
The hydrograph shown below is from a basin that is 5 kilometers by 5 kilometers. The specific 
yield of the geologic materials average 0.013.   

 
1a) What was the volume of recharge between the 2007 and the 2008 water years? 
 
1b) If all of that water was spread uniformly throughout the basin, how much would the 
water level change? 

 
To get full credit: 
SHOW HOW YOU OBTAIN THE VALUES YOU USED ON THE GRAPH BELOW 
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PROVIDE CALCULATIONS AND ANSWERS TO PROBLEM 1 HERE 
USE UNITS of METERS and DAYS 

SHOW YOUR WORK 
 
 

1a) (20pts) What was the volume of recharge between the 2007 and the 2008 water years? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remember To get full credit: SHOW HOW YOU OBTAIN THE VALUES YOU USED ON THE 
GRAPH ON THE PREVIOUS PAGE 
 

 
1b) (5pts) If all of that water was spread uniformly throughout the basin, how much would the 
water level change? 
 



GW Engineering FINAL EXAM FALL 2010                                                  NAME 
__________________________ 
 

             3 of 10 

PROBLEM #2 – 25 points  USE UNITS of METERS and DAYS 
Write your answer on the following page. SHOW YOUR WORK 
 
 
The plastic tube below is square, extending the SAME distance into the paper as it is high in 
cross section. There are two types of material with hydraulic conductivity as indicated below 
or the dark and light porous media.  Conditions have reached steady state with the water 
flowing into and out of the reservoirs that enter a porous stone on each end of the tube.   
 
2a) What is the volumetric flow rate through the tube? 
 
2b) What is the head difference across the light colored material in the middle of the tube? 
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PROVIDE CALCULATIONS AND ANSWERS TO PROBLEM 2 HERE 
USE UNITS of METERS and DAYS 

SHOW YOUR WORK 
 
 
 
2a) (15pts) What is the volumetric flow rate through the tube? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2b) (10pts) What is the head difference across the light colored material in the middle of the 
tube? 
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PROBLEM #3 – 25 points  USE UNITS of METERS and DAYS 
Write your answer on the following page. SHOW YOUR WORK 
 
 
The confined limestone shown in the diagram below is 10 meters thick, has a hydraulic 
conductivity of 25 m/d and a specific storage of 1x10-6 m-1.  The limestone abuts a crystalline 
rock formation to the east with a hydraulic conductivity of 2.5x10-6 m/d. That contact continues 
for a long distance to the north and south. The limestone is uniform and extensive for a large 
distance in the other three directions.  
 
1000 cubic meters of water per day is injected in the injection well for 7 days then the injection 
is stopped.  
 
3a) What is the change in head from the pre-pumping condition at the observation well 1 day 
after the injection stops? 
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PROVIDE CALCULATIONS AND ANSWERS TO PROBLEM 3 HERE 
USE UNITS of METERS and DAYS 

SHOW YOUR WORK 
 
 

 
 
3a) (25pts) What is the change in head from the pre-pumping condition at the observation well 
1 day after the injection stops? 
 
 



GW Engineering FINAL EXAM FALL 2010                                                  NAME 
__________________________ 
 

             7 of 10 

PROBLEM #4 - 25 points   USE UNITS of METERS and DAYS Also MILLIGRAMS and LITERS 
 
Write your answer on the following page. SHOW YOUR WORK 
 
 
A 1m thick slab of radioactive material with a half-life of 1825days is 250 m up gradient of my 
well as illustrated below. The parameters of the flow system and dimensions are given on the 
diagram.  The material continues to raise the groundwater to a concentration of 750 mg/L at 
the front face of the source indefinitely. A long period of time goes by. 
 
 
4a) What is the concentration at the well? 
 
 
4b) What do you think constitutes a long period of time? You will only get credit for this 
answer if you properly explain how you choose the time. 
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PROVIDE CALCULATIONS AND ANSWERS TO PROBLEM 4 HERE 
USE UNITS of METERS and DAYS 

Also MILLIGRAMS and LITERS 
SHOW YOUR WORK 

 
 
 
4a) (23pts) What is the concentration at the well? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4b) (2pts) What do you think constitutes a long period of time? You will only get credit for this 
answer if you properly explain how you choose the time. 
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NOTE: 
 
for beta > 3, use         
                   erf(beta) = 1.0 
 
for beta < 0.05, use  
                   erf(beta) = 1.13*beta 


