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NOTE: Supplemental Materials pages 9-12 
Page 9 Piper Graph Paper    Page 10-11 Chemical Constants 
Page 12 Well Functions 
 
 
PROBLEM #1 - 25 points   USE UNITS of FEET and DAYS 
 
WRITE YOUR ANSWER TO THE FOLLOWING QUESTION ON THE NEXT PAGE, SHOW YOUR 
WORK.  The question is repeated on the next page for your convenience. 
 
USE UNITS of FEET and DAYS 
 
The pumping well in the figure below withdraws 40,000 ft3/day of groundwater beginning on 
Nov 1st at noon. At noon on Nov 4 the withdrawal of groundwater is decreased to a rate of 
25,000 ft3/day. What is the drawdown at the observation well on Nov 6 @ noon?  
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PROVIDE CALCULATIONS AND ANSWERS TO PROBLEM 1 HERE 
 

USE UNITS of FEET and DAYS                SHOW YOUR WORK!!!! 
 
The pumping well in the figure on the previous page withdraws 40,000 ft3/day of groundwater 
beginning on Nov 1st at noon. At noon on Nov 4 the withdrawal of groundwater is decreased to 
a rate of 25,000 ft3/day. What is the drawdown at the observation well on Nov 6 @ noon?  
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PROBLEM #2 – 25 points  USE UNITS of FEET SECONDS 
 
WRITE YOUR ANSWER TO THE FOLLOWING QUESTIONS ON THE NEXT PAGE, SHOW YOUR 
WORK. The question is repeated on the next page for your convenience. 
 
USE UNITS of FEET SECONDS 
 
An aquifer test was conducted and data are shown below. The fully penetrating observation 
well where the drawdown data were collected was 190 ft from the pumping well. Initial 
saturated thickness of the aquifer was = 88 ft. The pumping rate was 35 GPM which is 0.078 
ft3/sec. Tell me everything you can about the aquifer using these data. 
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PROVIDE CALCULATIONS AND ANSWERS TO PROBLEM 2 HERE 
 

USE UNITS of FEET SECONDS                SHOW YOUR WORK!!!! 
 

An aquifer test was conducted and data are shown on the previous page. The fully penetrating 
observation well where the drawdown data were collected was 190 ft from the pumping well. 
Initial saturated thickness of the aquifer was = 88 ft. The pumping rate was 35 GPM which is 
0.078 ft3/sec. Tell me everything you can about the aquifer using these data. 
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PROBLEM #3 – 25 points   
 
WRITE ANSWERS TO THE FOLLOWING QUESTIONS ON THE NEXT PAGE, SHOW YOUR 
WORK. These questions are repeated on the next page for your convenience. 
 
Evaluate the water analysis shown below. Provide calculations to support your answer. 

a)  (15) Is the water analysis shown below of sufficient quality to use for an aquifer water 
chemistry study? 
 

b) (5pts) Plot the analysis on the attached Piper Diagram (page 9 of this exam).  
 

c) (2pts) What type of water is this sample? 
 

d) (3pts) If the analysis of another sample from a well 50 miles down gradient in the same 
aquifer plotted at location [A] on the piper diagram of page 9 what could you say about 
groundwater in the aquifer? 

 
 
 
 
 

TEMP 15 C 
HCO3

- 198.4 mg/L 
Cl- 114.9 mg/L 
K+ 9.9 mg/L 
Ca+2 74.4 mg/L 
Mg+2 18.1 mg/L 
Na+ 130 mg/L 
SO4

-2 227.1 mg/L 
Total Dissolved Solids 733 mg/L 
Alkalinity as CaCO3 162.6 mg/L 
pH 7.37 units 
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PROVIDE CALCULATIONS AND ANSWERS TO PROBLEM 3 HERE 
 
 

a) (15) Is the water analysis on the previous page of sufficient quality to use for an aquifer 
water chemistry study? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
b) (5pts) Plot the analysis on the attached Piper Diagram (page 9 of this exam).  

 
 
 
 
 
 
 
 
 

c) (2pts) What type of water is this sample? 
 
 

 
d) (3pts) If the analysis of another sample from a well 50 miles down gradient in the same 

aquifer plotted at location [A] on the piper diagram of page 9 what could you say about 
groundwater in the aquifer? 
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PROBLEM #4 - 25 points   USE UNITS of METERS SECONDS and GRAMS 
 
WRITE ANSWERS TO THE FOLLOWING QUESTIONS ON THE NEXT PAGE, SHOW YOUR 
WORK. These questions are repeated on the next page for your convenience. 
 
NOTE: THIS IS THE SAME WATER ANALYSIS THAT YOU EVALUATED IN PROBLEM #3 
 

a)  (5pts) All of the alkalinity is comprised of HCO3. Why does the value for alkalinity differ 
from the concentration of HCO3? Provide calculations to support your answer.  
 

b) (12pts) Is the water saturated with calcium sulfate (CaSO4)? Provide calculations to 
support your answer. 
 

c) (5pts) Will calcium carbonate (CaCO3) precipitate from this sample? Provide 
calculations to support your answer. 

 
d) (3pts) Will this water cause corrosion? Provide calculations to support your answer. 
 

 
 
 
 
 

TEMP 15 C 
HCO3

- 198.4 mg/L 
Cl- 114.9 mg/L 
K+ 9.9 mg/L 
Ca+2 74.4 mg/L 
Mg+2 18.1 mg/L 
Na+ 130 mg/L 
SO4

-2 227.1 mg/L 
Total Dissolved Solids 733 mg/L 
Alkalinity as CaCO3 162.6 mg/L 
pH 7.37 units 
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PROVIDE CALCULATIONS AND ANSWERS TO PROBLEM 4 HERE 
 

 
a)  (5pts) All of the alkalinity is comprised of HCO3. Why does the value for alkalinity differ 

from the concentration of HCO3? Provide calculations to support your answer.  
 
 
 
 

 
b) (12pts) Is the water saturated with calcium sulfate (CaSO4)? Provide calculations to 

support your answer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
c) (5pts) Will calcium carbonate (CaCO3)  precipitate from this sample? Provide 

calculations to support your answer. 
 
 
 
 
 
 
 
 
 
 

d) (3pts) Will this water cause corrosion? Provide calculations to support your answer. 
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