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Curriculum Map for Program Learning Outcomes 
CSU East Bay, Dept. of Earth & Environmental Sciences 
Degree:  Environmental Science BS 
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ENSC 2210 Environmental Geology +  I I I P 
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Quantitative Reasoning Rubric 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 





 

 

 

GEOL 4320 Hydrogeology, Winter 2017 
Exam #3 (Final Exam) 

 
 

 

Instructions: You have the full final exam period (1 hour and 50 minutes) for this exam. It is worth 
100 points. You are allowed to use a calculator and a ruler 



 

 

 

 
 

c) Which method do you believe gives a better estimate of precipitation volume? Why? (~2-3 
sentences, 5 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Catchment area (200 km by 200 km) with rain gauges and isohyetal contours showing average annual 
precipitation. The catchment area also contains a lake and a river (which flows out of the catchment area). 

 
2) There is a Class A evaporation pan in the catchment area, and it yields a (corrected) estimate of 

evaporation of about 50 cm per year. Calculate the volume of water evaporated in the catchment 
area every year, and the estimated fraction of precipitation (from #1) that is evaporated. (5 
points) 



 



 

 

 

 
 
 

 
Figure 2. Topographic map, with six wells at the given locations. There is a stream at the bottom of the map, flowing 
left to right. Depth to groundwater is listed in parentheses next to each well, and topographic contours are labeled with 
elevation. The stream bed is at an elevation of abouTo0.004 Tc -0.004 Twsp5 0 Td
( )Tj
0.001 Tc -0.001 Tw 0.24 0 Td
(93DC 
/TT0 1 Tf
ion >>BDC 
0 -71.867 Td
( )Tj
E7o8
[(m)-1(ap,6d)]TJe)1(r)]TJ
0TJ
0 Tc 0 Tw 3.67 2.0d
( )Tj
-0.001 Tc 0.004 Tw 0.24 [((n)-7fn the 



 

 

 

 
 
 

6) Based on your calculations from #5, draw equipotential lines on Figure 2 representing the 
potentiometric surface (the top of the water table, in this case). Describe your boundary 
conditions and any other notes about your equipotential lines in this space. (Hint: what 
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9) During a certain time of year, a person dumps some contamination into the aquifer in Figure 

2 (maybe leaves it in the streambed, or something). Estimate the advective velocity at which 
the contaminant might be transported, in units that make sense (e.g., meters per day or 
similar). (5 points) 

 
 
 
 
 
 
 
 
 
 
 
10) Identify and explain two physical or chemical mechanisms that might affect the 

contaminant velocity calculated in #9. 
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ASSESSMENT PLAN: B.S. in Environmental  Science  
 

 
 

 
PROGRA M  M I SS ION  

 
CSUEB Environmental Science Program De scription  
The Environmental Science program provides interdisciplinary scientific preparation for students 
wishing to pursue knowledge and employment in the fields of environmental research, consulting, 
and oversight. Additional objectives of the program include provision of sufficient preparation for 
graduate studies in environmental sciences and allied fields and partial satisfaction of the Single 
Subject Matter Preparation Program for a teaching credential in science. 
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Year  4:  2016-2017  
1.Which PLO(s) to assess 


	GEOL 4320 Hydrogeology, Winter 2017
	Show your work, but make it neat enough and legible enough for me to read! Thanks. Suggested lengths of written answers are guidelines. I recommend using units that make sense in the context of each question.


