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CALIFORNIA STATE POLYTECHNIC UNIVERSITY, POMONA 
 

COURSE NUMBER: GSC 110  
COURSE TITLE: “Water in a Changing World” 
UNITS: 4 
CS NUMBER: C2 
COMPONENT:  Lecture 
GRADING BASIS:  Graded 
PREPARED BY: Drs. Stephen Osborn and Jonathan Nourse 
DATE PREPARED: December 21, 2011; revised April 25, 2013 
DATE OF LAST REVISION:  This is a new course proposal for GE Area B1 
 

EXPANDED COURSE OUTLINE 
 
I. Catalog Description 
Introduction to water resource issues affecting urban, agricultural, and natural end-users in 
California and the arid southwest.  Basic hydrologic principles are integrated with discussion of 
recent research and historical issues to understand current water resource management decisions and 
future trends in water use.  Topics include hydrologic cycle and water budgets, water management, 
drought and conservation strategies, surface water law, drinking water regulations, groundwater 
resources, and water quality.  Prerequisites: None.  4 hours of lecture per week. 
 
II. Required Background or Experience 
This is a Physical Science General Education Category B1 course.  There are no prerequisites. 
 
III. Expected Learning Outcomes 
The goal of this class is to introduce basic hydrologic concepts necessary to understand water 
resource decisions at the household, local, state, and national levels.  This class will examine factors 
effecting water quality and perceptions of water quality, including methods of remediation employed 
by scientists and engineers, and mitigation policies.  Potential water related hazards associated with 
global change, flooding, environmental contamination, resource depletion, and drought will be 
examined for increased awareness and teach scientific skills that can be applied in everyday life.  
Water use by urban, agricultural, and industrial institutions will be compared to the needs of natural 
ecosystems within the context of balancing water supplies and demands.  Examples of historical 
water related issues would be presented through select readings with an emphasis on the Colorado 
River Compact, the Los Angeles Aqueduct system and Owens Valley, and surface water laws.    
 
After completing this course, students should be able to: 

1) Describe the hydrologic cycle and analyze scientific principles behind water resources. 
2) Develop a thorough understanding of critical hydrologic and management issues that are 

important for understanding water use in California and the southwest US. 
3) Explain common research methods and units used to describe water resources and water 

usage. 
4) Investigate the role that water has played in developing the western United States 
5) Improve basic scientific literacy through discussion, research, and analysis of topics that 

emphasize critical thinking and writing skills. 
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6) Analyze impacts on natural and anthropogenic water systems in order to make educated 
decisions regarding daily water use.   

7) Investigate the factors that control water quality and public perceptions of water quality. 
 
IV. Text and Readings 
Required Text: 
Cadillac Desert, Marc Reisner (1993), Penguin Books, New York 
 
Other Readings and Instructional Resources: 
1) Rivers of Empire: Water, Aridity, and the Growth of the American West, Donald Worster 

(1992), Oxford University Press, New York. 
2) Water Follies: Groundwater Pumping and the Fate of America’s Fresh Waters, Robert 

Glennon (2002), Island Press, Washington. 
3) Southwest Hydrology Magazine: The Resource for Southwest Hydrology 

(http://www.swhydro.arizona.edu/), Sponsored by the Sustainability of Semi-Arid 
Hydrology and Riparian Areas (SAHRA) and the National Science Foundation. 

4) California State Water Resources Control Board (http://www.swrcb.ca.gov/). 
5) California State Department of Water (http://www.water.ca.gov/).  
6) California Water Resources Center, United States Geological Survey 

(http://ca.water.usgs.gov/). 
7) Groundwater and Drinking Water, US Environmental Protection Agency 

(http://water.epa.gov/drink/). 
8) National Water Information System (NWIS; http://water.usgs.gov/) 
9) Groundwater Atlas of the United States, James A. Miller, USGS Publication. 
10)  “Cadillac Desert: Water and the Transformation of Nature”: 4-tape VHS set narrated by 

Alfre Woodard—a PBS production presented in association with KCET/Los Angeles, 1997 
 
V. Minimum Student Material 
Textbook, calculator, ruler, colored pencils, graph paper, and access to a computer with internet. 
  
VI. Minimum College Facilities 
A furnished classroom with whiteboard, computer with internet access and projector, DVD player, 
speakers, colored pens and seating capacity for up to 60 students. 
 
VII. Course Outline 
Week Lecture Topics and Sub-Topics University GE 

SLO Addressed 
1 Introduction to water resources and the hydrologic cycle 

-Global introduction to water resources and hydrology 
-Properties of water 
-Why is water important? 

• Necessary to sustain life 
• Moderates global temperatures and energy transfer 
• Sun drives the hydrologic cycle 

-Where to find water related information and guidance? 
• USGS 
• California Water Quality Control Board 

Ia, Ib 

http://www.swhydro.arizona.edu/
http://www.swrcb.ca.gov/
http://www.water.ca.gov/
http://ca.water.usgs.gov/
http://water.epa.gov/drink/
http://water.usgs.gov/
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• EPA 
• Universities 
• Cal State System Water Resources and policies initiative 

-Introduction to the Cadillac Desert by Marc Reisner  
-Introduction to Group Projects 

• Groups of up to 5 students will pick a region in California (e.g., 
Los Angeles Basin, San Diego, Central Valley, Sacramento 
Valley) to write a 10-page report on the water resources of their 
respective region. 

• A group presentation (15 minutes) will be required in Week 10 
2 Components of the Hydrologic Cycle – Water in the Atmosphere 

-Evaporation and Transpiration 
-Climate and Weather 
-Mechanisms of Precipitation 
-Global Patterns 

• Trade Winds 
• El Nino/La Nina 

-Turn in topics and at least 10 references for Group Projects 
-In class discussion of Chapters 1 and 2 of the Cadillac Desert 
-Common units, dimensions, and estimation techniques used to 
describe water resources (in-class activity) 

Ia, Ib, Ic, IIb 

3 Components of the Hydrologic Cycle – Surface Water 
-Stream Flow and Hydrographs 
-Components of a hydrograph and evaluation (in class activity) 
-Lakes and Reservoirs 
-Snow and Glaciers 
-Ocean 
-In class discussion of Chapters 3 and 4 of the Cadillac Desert 

Ic, IIa, IIb 

4 Components of the Hydrologic Cycle – Subsurface Water 
-Infiltration 
-Soil Water 
-Groundwater 
-Groundwater Regulations 
-Turn in Outline of Papers for instructor evaluation and feedback 
-In class discussion of chapters 5 and 6 of the Cadillac Desert 

Ia, Ib, IIa, IIb 

5 Components of the hydrologic cycle-- Watersheds and water 
budgets  
-Hydrogeologic units 
-Identification of Watersheds and calculating water budgets (in-class 
activity) 
-Mid-term Examination (on materials presented in Weeks 1-4) 

Id, IIa 

6 Parameters of Water Quality and Regulatory Standards 
-Parameters of Water Quality 

• Aesthetics (taste, odor, color) 
• Toxicity 
• Salinity 

Ia, Ib, Ic, Id, 
IIb 
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• Radioactivity 
-EPA Primary and Secondary Drinking Water Standards 
-California State Drinking Water Standards 
-Treatment and remediation strategies 
-Turn in rough draft of papers for instructor evaluation and feedback 
-In class discussion of chapters 7 and 8 of Cadillac Desert 
-Evaluating water quality (in-class activity) 

7 Surface Water Law and History of Water Resources 
-Colorado River Compact 
-Los Angeles Aqueduct and Owens Valley 
-Groundwater Law in California and elsewhere in the Southwest 
-In class discussion of chapters 9 and 10 of Cadillac Desert 

Ic, IIb 

8 Water Use and Demand 
-Population Growth and Demographics 
-Categories of Water Use 

• Domestic, agricultural, industrial, and natural 
-Turn in outline of presentations for instructor evaluation and feedback 
-In class discussion of chapters 11 and 12 of the Cadillac Desert 
-Balancing water use among different end-users (in class activity) 

Ic, Id, IIb 

9 Conservation Strategies and Policies and Class Fieldtrip 
-Water markets and banking 
-Rainwater harvesting 
-Xeriscaping 
-Use of grey water 
-Evaluation of personal water use and conservation (in class activity) 
-Fieldtrip to municipal water facilities. 

 

10 Presentation of Group Projects and Review for Final Exam 
-Peer evaluation of presentations will be required (in-class activity) 
-Final draft of papers due 

Ia, Ib 

11 Comprehensive Final Exam with emphasis on material since the 
midterm 

 

 
 
 
VIII. Instructional Methods 
Class materials will be disseminated through lectures, select readings, in-class activities, and 
facilitated discussion.  Students will have a weekly reading assignment from the Cadillac Desert 
(Marc Reisner). They will turn in a brief (100 word) summary of the assigned reading followed by an 
in-class discussion (instructor facilitated).  Select in-class activities will be assigned on a weekly basis 
that demonstrate necessary skills for describing water resources and evaluating water use.  A group 
project will be required that involves a 10 page written report (group written) and a 20 minute 
presentation in front of the class.  Groups will choose a region in California and describe the 
pertinent hydrologic, regulatory, water use/demands of that region.  The group projects will have bi-
weekly deadlines for turning in topics, references, and rough drafts, culminating in final products at 
the end of the quarter.  The projects will be evaluated by the instructor and given back with 
constructive feedback at each step.   
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IX. Evaluation of Outcomes 
The recommended grading scheme for this 4-unit course is as follows: 
 Group Projects (report and presentation)  40% 
 Reading Summaries     10% 
 Fieldtrip      10% 
 Midterm      20% 
 Final Exam      20% 
 
Passing letter grades will be assigned accordingly (% of entire points): 
 100-90 (A); 89-80 (B); 79-70 (C); 69-60 (D) 
 
Exams will cover all materials covered in class and outside reading assignments. 
 
General Education Outcomes Assessment 
Assessment Methods and Tools.  General Education outcomes will be assessed through evaluation 
of the quality and level of written summaries of reading assignments, midterm/final examinations, 
and group projects completed by students throughout the quarter.  Responses on completed 
assignments will be used to evaluate the application of knowledge gained in class by asking pertinent 
questions about physical systems, developing hypotheses, and formulating quantitative conclusions 
from scientific data and observations.  The group projects will be completed through a progression 
of bi-weekly deadlines over the quarter to systematically assess the quality of work, application of 
knowledge, and the student’s ability to disseminate scientific principles.  Students will thus receive 
continuous feedback on their learning endeavors throughout the quarter.  
 
Relationship to GE Area B1 Learning Outcomes.  The Cal Poly Pomona Curriculum Guide states 
that B1 Physical Science GE courses will provide students with fundamental knowledge of the 
physical laws controlling the universe, and also reinforce the quantitative mathematical reasoning 
skills. Courses in this area will be investigative and not purely descriptive or historical. Five of the 
learning outcomes outlined in Part III address these components as follows: 
 
• LO1: Knowledge pertaining to the physical laws of the universe: The hydrologic cycle is a classic 

example of a fundamental law that controls the flow of water through the environment, 
intrinsically connected to the transfer of heat and energy between the sun and Earth 

• LO 3 and 2: Quantitative mathematical reasoning skills are addressed through a) research 
methods and application of units that describe water resources , and b) application of hydrologic 
data sets from California and the southwest US to  management issues pertaining to water use. 

• LO4 and 7: Investigative techniques linked to hydrologic research are addressed by both of 
these outcomes; in addition, LO4 contains historical context, while LO7 bears on societal 
perceptions of water quality and quantity. 

  
X. Professional Component Contribution 
Water resources are becoming more priceless each year—some call water the “Gold of the 21st 
Century.”  This General Education course provides broad perspective on important water-related 
issues facing global society.  The course content gives an overview of the hydrologic cycle and 
related processes of surface water and groundwater flow.  Students are introduced to a variety of 
problems stemming from water scarcity in an increasingly populated world; e.g., water budgets and 
watershed management, surface and groundwater contamination, water policy and water 
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conversation. The background and case studies in hydrology provided by GSC 110 will enable 
students, upon graduation, to make informed decisions in the workplace and important 
contributions to their communities.  
   
XI. Relationship to GE Program Objectives 
GSC 110 is aligned with 6 of Cal Poly Pomona’s 13 General Education Student Learning Outcomes 
as indicated by the connections below (see also table in Part VII):  
Outcome Ia “Write and speak effectively to various audiences” is addressed with the required 
Group Project (Weeks 1, 2, 4 and 6) with written report and oral presentations due Week 10. 
Outcome Ib “Locate, evaluate and responsibly use and share collections of facts and data 
employing information and communication technologies” is introduced in the resources 
summary of Week 1 and practiced in research related to the Group Projects. 
Outcome Ic “Evaluate ideas, artifacts and events and construct arguments to formulate an 
opinion or conclusion” is addressed by weekly discussions of “Cadillac Desert” readings. 
Outcome Id “Apply and communicate quantitative arguments using tables, graphs and 
equations, as appropriate”: related methods of data presentation are introduced in Weeks 5, 6 and 
8.   
Outcome IIa “Use fundamental scientific concepts, and apply mathematical/statistical 
models to draw quantitative and qualitative conclusions about the physical universe”: 
content related to the Hydrologic Cycle in Weeks 3, 4 and 5 introduces basic scientific concepts and 
quantitative models. 
Outcome IIb  “Apply analytical thinking to draw inferences from observations; recognize 
internal structures, patterns and associations; identify problems; and construct original 
ideas” is addressed by weekly discussions of “Cadillac Desert” readings. 
 
Thus GSC 110 “Water in a Changing World” provides pertinent information and experiences that 
enhance our students’ learning in multiple aspects of General Education. 
 
 
 
 

  
 


