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WATS 4600 / 6600: Environmental Water Management 
 

Instructor   
Dr. Sarah Null    
Email: sarah.null@usu.edu   
Office Hours: Wednesdays 10:00-11:00 in NR 354 or by appointment 
 

Meeting Time and Place  
Tuesdays and Thursdays 12:00 – 1:15 pm 
Life Science Building 007 
 

Course Materials 
• Principles of Water Resources: History, Development, Management, and Policy by Thomas V. 

Cech 

• 2021 Utah Water Plan by Utah Division of Water Resources 

• Additional readings posted on canvas 
 

About the Course  
This course focuses on managing water to sustain and protect ecosystems, habitats, and species. The 
course teaches quantitative methods for analyzing large-scale water management and environmental 
problems. This course will be useful for students in water resources, natural resources, fisheries, 
physical science, and civil and environmental engineering. 
 

Course Objectives 
• Gain a basic understanding of the ecologic, economic, governance, and legal aspects of 

environmental water management. 

• Learn to analyze and interpret large-scale water resources data for environmental water 
resources planning and management. 

• Apply principles through data analysis exercises and visualization to improve understanding, 
highlight promising solutions, and complement decision-making. 

 

Grading 
Participation – 20 pts 
- Including paper discussions for graduate students 
Homework Assignments – 70 pts 
- 1-page blog on an environmental – human water conflict – 10 pts 
- Modeling exercise – 10 pts 
- Environmental water photo essay – 5 pts 
- Climate variability analysis – 10 pts 
- Flow regime analysis – 10 pts 
- Environmental water meme – 5 pts 
- 1 page summary of recent Utah environmental legislation – 10 pts 
- Water science & art – 10 pts 
Final Project on an aspect of environmental water management – 30 pts 
Total = 120 points 

https://water.utah.gov/2021waterplan/
https://canvas.usu.edu/
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Tentative Schedule 

Date Topic 4600 Reading 6600 Reading 

Part 1: Water resources and management 

Aug 30 Syllabus, discuss water conflicts   

Sep 1 Water supply, environmental water 
demands 

Cech chap. 5 
Cech chap. 12 

-- 

Sep 6 Human water demands, reservoir 
operations 

Cech chap. 7 -- 

Sep 8 3-min Environmental water conflict 
presentations & 
1-page blogs due 

-- -- 

Sep 13 Tradeoff modeling and cooperation  Null et al. 2021 

Sep 15 Western water law Cech chap. 8 
Water plan chap. 8 

Hanemann & Young 
2020 

Sep 20 Regulators: federal, state, and local 
agencies 
Modeling exercise due 

Cech chap. 9 & 10 -- 

Sep 22 Economics of water Cech chap. 13 -- 

Sep 27 Drought and climate variability 
Environmental water photo essay due 

Milly et al. 2008 Williams et al. 2020 

Part 2: Environmental Water Management 

Sep 29 Natural flow regime Poff et al. 1997 -- 

Oct 4 Principles of environmental flows and 
functional flows 
Climate variability analysis due 
Sign up for UT legislation to present 

CEFF Functional Flows 
Approach 

Stein et al. 2021 

Oct 6 Environmental flows versus 
environmental objectives 

Null et al. 2022 TBD 

Oct 11 Dam removal 
Flow regime analysis due 

CRS 2022 TBD 

Oct 13 No class – GSL Summit -- -- 

Oct 18 Regulatory environmental protection 
and litigation 
Final project topics due (1 paragraph) 

TBD TBD 

Oct 20 3-min Environmental water meme 
presentations 

-- -- 

Part 3: Utah Case Studies 

Oct 25 Water in Utah Water plan chap. 3 -- 

Oct 27 Colorado River with Jack Schmidt Wheeler et al. 2022 -- 

Nov 1 Great Salt Lake decline 
Final project detailed outlines due 

Wurtsbaugh et al. 2016  

Nov 3 Water conservation, water banking, 
secondary metering 

Water plan chap. 5 
DWQ 2020 

Carney et al. 2021 

Nov 8 Group presentations – UT 
environmental water legislation 

-- -- 

https://ceff.ucdavis.edu/functional-flows-approach
https://ceff.ucdavis.edu/functional-flows-approach
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Nov 10 New infrastructure: dams and pipelines Water plan chap. 6 Bear River 
Development Report 
Executive Summary 
2019 

Part 4: Uncertainty and reliability 

Nov 15 Climate adaptations for water 
management 

-- Siirila-Woodburn et 
al. 2021 

Nov 17 3-min Water science & art 
presentations 

-- -- 

Nov 22 TBD TBD TBD 

Nov 24 No class – Thanksgiving break -- -- 

Nov 29 Group presentations -- -- 

Dec 1 Group presentations -- -- 

Dec 6 Group presentations -- -- 

Dec 9 Group presentations -- -- 

Potential field trip to GSL? 
 

Partial Reading List 
Carney, C.P., Endter‐Wada, J. and Welsh, L.W., 2021. The Accumulating Interest in Water Banks: 

Assessing Their Role in Mitigating Water Insecurities. JAWRA Journal of the American Water 
Resources Association, 57(4), pp.552-571. 

Congressional Research Service. 2020. Klamath River dam removal and restoration. Link: 
https://crsreports.congress.gov/product/pdf/IF/IF11616 

Hanemann, M. and Young, M., 2020. Water rights reform and water marketing: Australia vs the US 
West. Oxford Review of Economic Policy, 36(1), pp.108-131. 

Milly, P.C., Betancourt, J., Falkenmark, M., Hirsch, R.M., Kundzewicz, Z.W., Lettenmaier, D.P. and 
Stouffer, R.J., 2008. Stationarity is dead: Whither water management?. Science, 319(5863), pp.573-
574. 

Null, S., J. Mount, K. Dybala, B. Gray, G. Sencan, A. Sturrock, B. Thompson, and H. Zeff. 2022. Storing 
Water for the Environment. Public Policy Institute of California. 

Null, S.E., Olivares, M.A., Cordera, F. and Lund, J.R., 2021. Pareto optimality and compromise for 
environmental water management. Water Resources Research, 57(10), p.e2020WR028296.  

Poff, N.L., Allan, J.D., Bain, M.B., Karr, J.R., Prestegaard, K.L., Richter, B.D., Sparks, R.E. and Stromberg, 
J.C., 1997. The natural flow regime. BioScience, 47(11), pp.769-784. 

Siirila-Woodburn, E.R., Rhoades, A.M., Hatchett, B.J., Huning, L.S., Szinai, J., Tague, C., Nico, P.S., 
Feldman, D.R., Jones, A.D., Collins, W.D. and Kaatz, L., 2021. A low-to-no snow future and its impacts 
on water resources in the western United States. Nature Reviews Earth & Environment, 2(11), 
pp.800-819. 

Stein, E.D., Zimmerman, J., Yarnell, S.M., Stanford, B., Lane, B., Taniguchi-Quan, K.T., Obester, A., 
Grantham, T.E., Lusardi, R.A. and Sandoval-Solis, S., 2021. The California Environmental Flows 
Framework: Meeting the Challenges of Developing a Large-Scale Environmental Flows Program. 
Frontiers in Environmental Science, p.481. 

https://water.utah.gov/wp-content/uploads/2019/11/Bear-River-Development-Executive-Summary-Final.pdf
https://water.utah.gov/wp-content/uploads/2019/11/Bear-River-Development-Executive-Summary-Final.pdf
https://water.utah.gov/wp-content/uploads/2019/11/Bear-River-Development-Executive-Summary-Final.pdf
https://water.utah.gov/wp-content/uploads/2019/11/Bear-River-Development-Executive-Summary-Final.pdf
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Wheeler, K.G., Udall, B., Wang, J., Kuhn, E., Salehabadi, H. and Schmidt, J.C., 2022. What will it take to 
stabilize the Colorado River?. Science, 377(6604), pp.373-375. 

Williams, A.P., Cook, E.R., Smerdon, J.E., Cook, B.I., Abatzoglou, J.T., Bolles, K., Baek, S.H., Badger, A.M. 
and Livneh, B., 2020. Large contribution from anthropogenic warming to an emerging North 
American megadrought. Science, 368(6488), pp.314-318. 

Wurtsbaugh, W.A., Miller, C., Null, S.E., DeRose, R.J., Wilcock, P., Hahnenberger, M., Howe, F. and 
Moore, J., 2017. Decline of the world's saline lakes. Nature Geoscience, 10(11), pp.816-821. 

 
Absences and Illness 
Missed assignments and presentations are excused for emergencies, documented sickness, or excused 

absences (e.g., coach’s letter for athletes…). Please seek accommodation for absences or conflicts in a 

timely manner. If you do not feel well, please do not attend class in person. 

If you have had a positive COVID-19 test, or have been asked to quarantine or isolate because of 

possible exposure to someone who has COVID-19, please contact the Instructor to discuss 

accommodations and complete assignments.  

COVID-19 Classroom Protocols 
While not mandated, USU encourages and welcomes the wearing of masks in all university building, 

especially within 6 feet of others.  Furthermore, it is strongly encouraged to take measures to mitigate 

risk as recommended by federal and state public health officials.  These measures include getting fully 

vaccinated, staying home if you are sick (even with mild symptoms), and maintaining good hygiene 

including frequent hand washing.  Testing will be provided, without charge, throughout the semester 

and the USU COVID Webpage will provide up-to-date information.  Please remember; COVID can have 

significant impact on the health and safety of those around you so remain vigilant and respectful.  

Academic Freedom and Professional Responsibilities 
Academic freedom is the right to teach, study, discuss, investigate, discover, create, and publish freely. 

Academic freedom protects the rights of faculty members in teaching and of students in learning. 

Freedom in research is fundamental to the advancement of truth. Faculty members are entitled to full 

freedom in teaching, research, and creative activities, subject to the limitations imposed by professional 

responsibility. USU Policy 403 further defines academic freedom and professional responsibilities. 

Academic Integrity 
The University expects that students and faculty alike maintain the highest standards of academic 

honesty. The Code of Policies and Procedures for Students at Utah State University (Student Conduct) 

addresses academic integrity and honesty and notes the following: 

Academic Integrity: Students have a responsibility to promote academic integrity at the University by 

not participating in or facilitating others' participation in any act of academic dishonesty and by 

reporting all violations or suspected violations of the Academic Integrity Standard to their instructors. 

The Honor Pledge: To enhance the learning environment at Utah State University and to develop 

student academic integrity, each student agrees to the following Honor Pledge: "I pledge, on my honor, 
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to conduct myself with the foremost level of academic integrity". Violations of the Academic Integrity 

Standard (academic violations) include, but are not limited to cheating, falsification, and plagiarism 

Plagarism 
Plagiarism includes knowingly "representing by paraphrase or direct quotation, the published or 

unpublished work of another person as one's own in any academic exercise or activity without full and 

clear acknowledgment. It also includes the unacknowledged use of materials prepared by another 

person or agency engaged in the selling of term papers or other academic materials." The penalties for 

plagiarism are severe. They include warning or reprimand, grade adjustment, probation, suspension, 

expulsion, withholding of transcripts, and denial or revocation of degrees. 

Discrimination and Sexual Misconduct 
USU strives to provide an environment for students and employees that is free from discrimination and 

sexual misconduct. If you experience sexual misconduct or discrimination at any point during the 

semester inside or outside of class, you are encouraged to contact the USU Title IX Coordinator via Old 

Main room 161 in Logan, 435-797-1266, titleix@usu.edu, or at equity.usu.edu/report. You can learn 

more about the USU resources available for individuals who have experienced sexual misconduct at 

sexualrespect.usu.edu. Resources for individuals who have experienced discrimination are listed at 

equity.usu.edu. 

Required Reporting of Sexual Misconduct 
The instructor is designated by USU as a "reporting employee." This means that if you share information 

about sexual misconduct (sexual harassment, sexual assault, relationship violence, or sex-based stalking) 

with the instructor, they will report that information to the USU Title IX Coordinator. The instructor is 

also required to tell you about designated confidential resources, supportive measures, and how you 

can file a report with the USU Title IX Coordinator. 

Students with Disabilities 
USU welcomes students with disabilities. If you have, or suspect you may have, a physical, mental 

health, or learning disability that may require accommodations in this course, please contact the 

Disability Resource Center (DRC) as early in the semester as possible (University Inn # 101, 435‐797‐

2444, drc@usu.edu). All disability related accommodations must be approved by the DRC. Once 

approved, the DRC will coordinate with faculty to provide accommodations. 

Withdrawal Policy, “I” Grade Policy and Dropping Courses 
If a student does not attend a class during the first week of the term or by the second class meeting, 

whichever comes first, the instructor may submit a request to have the student dropped from the 

course. (This does not remove responsibility from the student to drop courses which they do not plan to 

attend.) Students who are dropped from courses will be notified by the Registrar’s Office through their 

preferred e-mail account. 

Students may drop courses without notation on the permanent record through the first 20 percent of 

the class. If a student drops a course following the first 20 percent of the class, a W will be permanently 

affixed to the student’s record (check General Catalog for exact dates). 

Students with extenuating circumstances should refer to the policy regarding Complete Withdrawal 

from the University and the Incomplete (I) Grade policy in the General Catalog. 
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No Test Days Policy 
For classes that meet for a full semester, a five-day period designated as "no-test" days precedes final 

examinations. During this time, no major examinations, including final examinations will be given in 

order that students may concentrate on classwork, the completion of special assignments, writing 

projects, and other preparation for duly scheduled final examinations. Approved exceptions include final 

papers, weekly chapter quizzes, quizzes, projects, and examinations associated with a lab that does not 

meet during final examinations. This policy does not apply to classes that meet only during the second 7-

week session of the semester or to classes offered during the summer term. Complete information 

related to Final Examination Policies can be reviewed in the General Catalog. 

Assumption of Risk 
All classes, programs, and extracurricular activities within the University involve some risk, and some 

involve travel. The University provides opportunities to participate in these programs on a voluntary 

basis. Therefore, students should not participate in them if they do not care to assume the risks. 

Students can ask the respective program leaders/sponsors about the possible risks a program may 

generate, and if students are not willing to assume the risks, they should not select that program. By 

voluntarily participating in classes, programs, and extracurricular activities, students do so at their own 

risk. General information about University Risk Management policies, insurance coverage, vehicle use 

policies, and risk management forms can be found at http://www.usu.edu/riskmgt/. 

Mental Health 
Mental health is critically important for the success of USU students. As a student, you may experience a 

range of issues that can cause barriers to learning, such as strained relationships, increased anxiety, 

alcohol/drug problems, feeling down, difficulty concentrating and/or lack of motivation. These mental 

health concerns or stressful events may lead to diminished academic performance or reduce your ability 

to participate in daily activities. Utah State University provides free services for students to assist them 

with addressing these and other concerns. You can learn more about the broad range of confidential 

mental health services available on campus at Counseling and Psychological Services (CAPS). 

Students are also encouraged to download the “SafeUT App” to their smartphones. The SafeUT 

application is a 24/7 statewide crisis text and tip service that provides real-time crisis intervention to 

students through texting and a confidential tip program that can help anyone with emotional crises, 

bullying, relationship problems, mental health, or suicide related issues. 
 

 
 


