Syllabus

CEE 458: WATER RESOURCES FIELD METHODS

Fall, 2024
Class hour and location 08:00 — 09:20 AM Wed. (2015 Hydrosystems Lab) and 1:00 to 5:00 PM
Thursdays (Section FM1) or Friday (Section FM2), (Meet at 1015 Hydrosystems Lab, travel to various
field sites, TBA)
Credit: 4 hours

Instructor

Instructor: Dr. Arthur R. Schmidt, P.E.
Office location: 3103 Digital Computer Lab

Phone: (217) 649-9561 (cell)

Email: aschmidt@illinois.edu
Office hours: 09:30 — 11:00 AM Wed., 2™ floor of Hydro

Lab; also Mondays and Wednesdays from about 2:00 — 3:00. I
grab a latte in the Espresso Royale in CIF around 1:45 and
then go to Room 3039 CIF

Teaching Assistant: Kayla Wall (Friday)
Phone: (859) 420-5698
Email: kawall2@illinois.edu
Office hours: TBD

Teaching Assistant: Paige Hardt (Thursday)
Phone: (913) 827-6422
Email: phardt2@illinois.edu
Office hours: TBD

Course Description: This course will emphasize: (1) scientific principles behind measurement
technologies and protocols used for water-resources measurements; and (2) experimental design for
field-scale water-resources and environmental studies. This course will include discussion sections
where the theoretical bases and scientific principles of different measurements and sampling strategies
will be discussed, along with several field trips to observe and participate in using the methods that have
been discussed. The field trips will examine real-world problems (e.g., design a hydrologic observatory;
what is the impact of dredging; what is the impact of disinfection, etc.) and the monitoring that would
be needed to support making decisions about such problems.

The course emphasizes applying the materials presented in class to real-world field situations; regular
attendance is therefore expected, since the hands-on field experience will provide much greater detail
than the readings, lecture, or recorded material. This course meets the Laboratory course requirements
detailed in the Civil Engineering Undergraduate Handbook.

The instructor for this course is Dr. Arthur Schmidt. Dr. Schmidt has over 30 years of experience in a
wide variety of field measurements and designing and implementing scientific field studies. Other
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experts from various campus units as well as from the Illinois State Geological Survey, the Illinois State
Water Survey, the U.S. Geological Survey may provide additional instruction and demonstration.

Prerequisites: Students should have the basic hydrologic and hydraulic background equivalent to CEE
350 “Water Resources Engineering,” and TAM 335 “Introductory Fluid Mechanics”. Students should
have an introduction to probability and statistics equivalent to CEE 202, “Engineering Risk &
Uncertainty.”

Textbook and Supplemental Readings: No text is required for CEE 458. All reading assignments are
available in the Canvas Learning Management System (LMS).

Additional References:

Butler, James Johnson. The Design, Performance, and Analysis of Slug Tests . 2nd ed. Boca
Raton: CRC Press LLC, 2020.

Helsel, Dennis R. et al. Statistical Methods in Water Resources . Revised, May 2020.
Reston, Virginia: U.S. Department of the Interior, U.S. Geological Survey, 2020.

Herschy, Reginald W. Hydrometry : Principles and Practices . 2nd ed. New York: John
Wiley, 1999.

Herschy, Reginald W. Streamflow Measurement . Second edition. Abingdon, Oxon: Taylor
& Francis, 2007.

Northrop, Robert B. Introduction to Instrumentation and Measurements . 2nd ed. Place of
publication not identified: CRC Press, 2005. Print.

Course Objectives: This course will provide both an overview on selected measurement technologies
and protocols, as well as a broader perspective of measurement and sampling design for environmental
problems. The learning objectives of this course are, that upon completion of this course:

1. The students will be able to analyze a complex environmental problem and develop an
experimental design that will obtain data that adequately addresses the objectives of the study
in a timely manner.

2. The students will comprehend the scientific principles behind the protocols and measurement
technologies that are used for field-scale hydrologic and environmental studies and be able to
apply this understanding to select appropriate instruments and methods from the complex
assortment of available options. The students also will be able to apply this understanding use
the selected instruments and protocols properly.

3. The students will be able to evaluate the sampling design, measurement technologies, and
protocols used in a study and determine the adequacy of the resulting data to address
hydrologic and environmental questions.

The first objective will focus on project planning. This will emphasize formulating scientific research
that addresses hydrologic and environmental problems. This will highlight developing a clear statement
of the objectives of the research, analysis of existing data to formulate hypotheses, and then development
of an experimental plan to test the hypotheses. Data from field-scale hydrologic and environmental
studies may well be used to address questions beyond the scope of the original study. Therefore, this
objective will address topics such as data reporting and recording of ancillary observations that may
make the data more useful for future studies.

The second objective will emphasize the scientific principles of various sensors, meters, and samplers.
Common protocols for using different sensors, meters, and samplers to measure different properties and
constituents will be examined to illustrate how the scientific principles are reflected in the protocols.
The students will receive “hands-on” experience with common sensors, meters, and samplers in field
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settings.

The third objective will emphasize the quality of data and how data quality relates to the objectives of
hydrologic and environmental studies. This will include basics of uncertainty analysis, sources of
variability, comparability of data from different sources, “representativeness” and independence of data,
and basics of hypothesis testing.

Course Outline (Topical):

This is NOT a lecture schedule. In this class we are constrained by the weather and the availability of
equipment and access to field sites. I adjust the calendar of what activities/exercises we do each week
based on weather and available resources. Furthermore, because I anticipate weather in September
will be nicer than in November, I will try to do more field activities in the beginning of the semester
and more lectures later on. I will let you know what to expect for each coming week in class and
using Announcements and Calendar in Canvas.

L Introduction, Experimental Design, Program Planning
A. Introduction, Measurement vs Calculation vs Estimation
B. Hypothesis Testing and Experimental Design
C. Uncertainty and Error Analysis
II. Groundwater Measurements and Methods
A. Groundwater Hydraulics and Principles
B. Well Construction
C. Hydraulic Tests and Measurements
D. Thermal Property Testing
E. Groundwater-quality Sampling
I1I. Surface-Water and Meteorologic Measurements and Methods
A. Open-Channel Hydraulics
B. Measurement Principles
C. Hydroacoustics
D. Meteorologic Measurements
E. Tracer Studies
Iv. Sediment and Water Quality Measurements and Methods
A. Sediment Principles
B. Water-quality Principles
C. Measurement Principles
D Sample Collection
E. Sample Preparation

Student Hours (Free-form coaching that someone already paid for; some call this Office Hours):
I strongly believe that a key to learning is to give problems and then provide coaching to the students as
they work through these problems. This provides opportunity for individualized instruction on the issues
that are most challenging to you. I plan to use the public area in the 2™ floor of the CEE Building for
these meetings, but will also have a Zoom meeting open. [return to top

Course Expectations
Students are expected to:
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1. Arrive on time and contribute actively to classroom discussions

2. Attend each lecture and field session.

3. Contribute actively to your project team. This includes homework and work on your semester
project.

4. Refrain from distracting practices, e.g., conversations with classmates, watching movies,
working on homework, texting, or browsing on your computer during lectures. These activities hinder
your ability learn the material, and impact the learning of your classmates.

5. Communicate ideas, questions, and concerns promptly to the instructor. This will help you as
well as other students in the class.

The instructors are committed to:

Being well prepared on course subject matters;

Provide clear explanations and examples;

Help to assess each student’s abilities and areas of growth;

Provide relevant and challenging homework, exercises, and exams;
Maximize the potential for learning by giving useful and timely feedback.
Start and finish class on time.

Maintain a positive, respectful learning environment.

Grades:
The evaluation of your performance in this class is based on the activities outlined in Table 1. [return

to top

Nk

Table 1.—Breakdown of grades

Homework/Exercises 28%
All About Me Video 4%
PrairieLearn Mastery Exercises 12%
Semester Project 18%
Exam 20%
INear-peer Mentoring and Sampling Design 6%
Participation (Questions in lectures, Discussion posts, etc.) 12%
TOTAL 100%

Homework: You will be assigned about six homework exercises during the course. These typically
will involve some calculations based on the data collected during the course, perhaps coupled with some
existing data, or calculations to plan the next day’s field work. All homework should be submitted
electronically to Canvas as professionally formatted reports with supplemental data. Unless stated
otherwise, you are free to work in self-selected teams of up to three students on the homework
assignments. The Homework Exercises are worth 28% of your final grade. . [return to top

All About Me Video Introduction: Creating community is a vitally important aspect of meaningful
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and enjoyable learning. Being a part of a learning community helps students feel more involved and
connected, and thus, helps them want to learn the course content more deeply. The goal of the All About
Me assignment is to help build community in CEE 458 by sharing a little about yourself with your
classmates and the instructor. In this assignment you will produce a short video (2 to 4 minutes) in which
you tell us a little bit about yourself. Be sure to include your name, where you are from or where you
live, what you are currently doing (e.g., ‘I’'m a junior specializing in EWES with secondary in
construction materials’, ‘I’'m a M.S. student in EWES doing research on hydropower’, ‘I’m an on-line
M.S. student and work full time at a water-resources consulting company’, etc.,), how you got interested
in studying Civil & Environmental Engineering, and three things you love to do. You will upload your
video to the course Canvas website. You are encouraged to watch the videos posted by the instructor
and your classmates. The A/l About Me assignment is worth 4% of your final grade. [return to top

PrairieLearn Mastery Exercises: | have produced some on-line exercise sets using PrairieLearn.
These will provide an opportunity for you to work on mastery of selected topics. The objective of these
exercises is allow you to repeat attempts on selected problems until you master the material. I am
continuing to create and uploading additional exercise sets. These will be organized by the major topic
areas in the course outline. Several of these exercises will be incorporated in your examination. These
exercises will be available until midnight on Wednesday, December 11, 2024. The PrairieLearn
Mastery Exercises are worth 12% of your final grade. Here is a link to enroll in PrairieLearn:
https://us.prairielearn.com/pl/course instance/160498 [return to top]

Semester Project: This semester we are going to be working on a project to instrument the Red Oak
Rain Garden near Allen Hall on campus. The instrumentation will provide data to support a project led
by the Prairie Research Institute to develop a decision support tool for green infrastructure for rural
communities. You will work in a self-selected team of up to four students. At this site we will want to
monitor things such as climate (precipitation, temperature, wind, solar radiation), shallow groundwater,
runoff, quality of runoff and subsurface water, and soil moisture. We will want to log the data and, if
feasible, provide real-time access to the data. Teams will have to select different aspects of this
monitoring effort that they will work to implement over the course of the semester

I would like you to find teammates and decide on a project focus no later than noon on Wednesday,
September 18. Please discuss your project ideas with me in advance of September 18 so that you have
an achievable goal by September 18. 1 would like each team to develop a detailed plan for their
instrumentation (sensors, locations, interface with logger and telemetry) by Wednesday, October 2. This
will give about eight weeks to modify the plan (if needed), acquire instruments, and install and test the
system. All teams are expected to submit a written report to your team’s Box folder no later than 11:59
PM December 16, 2024. The Semester assignment is worth 18% of your final grade. . [return to top

Exams: We will have one open-book, open-notes, take-home exam. This is to be your work alone—
you are not to work with or discuss your work with anyone but the instructor! The exam may be
a combination of written responses to questions, spreadsheets, and calculation results. Students will
need to convert/scan their final response to a PDF and return this to me electronically. Supplemental
material (spreadsheets, figures, computation results, code) can be other formats that can be delivered
electronically, provided vou clear the format with the instructor in advance. All the files will be
combined into a single .zip file that you will submit online. Electronic exam submissions need to be
received no later than the time specified on the due date of the exam. In the unlikely event of problems
with the on-line course website system, you can email your submission to me with an explanation of the
Canvas problem you encountered.
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As a senior/graduate-level course, I feel that it is essential to provide opportunity for you to grow in
your critical thinking skills. As part of this, the exams will be a hybrid of traditional exam and peer
evaluation. After each exam, I will assign each student to peer-evaluate the equivalent of three class-
mates’ examinations (I will randomize among questions and students). Your grade for the examination
will be 60% based on your original submission, 25% based on your peer evaluation comments/input to
your classmates, and 15% based on any revisions you make to your original submission based on peer-
review comments. Depending on the content of the exam, I may only allocate a subset of the exam for
peer review and revision. The exam is worth 20% of your final grade. [return to top

Near-peer mentoring: I am going to incorporate components of Entreprencurial Mindset Learning
(EML) into CEE 458. EML concepts include curiosity about new opportunities and ideas;
connections with other knowledge and experience; and creating value for stakeholders. In this
assignment you will form teams of two students that will be paired with a project team from the CEE
190 Project-based Intro to CEE course. You will provide some project ideas that will be shared will
CEE 190; you will assume the role of campus stakeholders and communicate values and concerns to
the CEE 190 students; you will assume the role of consultants and provide a peer review/mentoring
session for your team. In addition, you will design a sampling/monitoring program that would meet
the data needs of the proposed project. This exercise is worth 6% of your final grade. [return to top

Class Participation: I encourage you to pose questions and comments about the class material and
relevant water-resources issues before, during, and after class. Various activities will be included
during the lecture-discussion time to facilitate discussion with both the instructor and your peers. In
addition, you are strongly encouraged to use the Piazza discussion forum (see below)_to present
your questions or comments to the class as a whole and to respond to the questions and discussions
posted by your peers. In particular, the on-line discussion area is on-line student’s greatest opportunity
for participation. If you directly email questions to the instructor, you will be asked to post these to
the course website’s discussion area in order to facilitate interaction with your peers and to allow
others to benefit from your questions and discussions. Twelve percent of your semester grade will
reflect your participation in field exercises, classroom and field discussion, Student Hours, and on-line

discussions. [return to top

Learning Management System: Canvas: Supplemental instructional materials for this course will be
delivered to you via the Canvas LMS. Canvas contains a variety of different modules, including
supplemental references, various design manuals and manuals of practice, commonly used software,
links to related web sites, homework assignments and solutions, example problems, etc. You may access
the course website using an Internet browser at https://canvas.illinois.edu/.

You will need to login using your NetID and your NetID password. Since the campus has just adopted
the Canvas LMS, you most likely have no experience with this system. Some help resources are
available at https://online.illinois.edu/getting-started/learning-management-systems/canvas to get you
started with Canvas.

On-line Discussion Forum: Piazza:

This term we will be using Piazza for class discussion. The system is highly catered to getting you help
fast and efficiently from classmates, the TA, and myself. Rather than emailing questions to the teaching
staff, I encourage you to post your questions on Piazza. If you send class-related questions to the
instructors via e-mail we will re-direct you to Piazza so that your classmates can benefit from the
discussion and so that you have the opportunity to respond (and thereby learn) from the discussion.
Naturally, if you have a personal or sensitive issue, you should use email rather than Piazza. If you have
any problems or feedback for the developers, email team@piazza.com.
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Here is a link to signup to our class page: https://piazza.com/illinois/fall2024/cee458

Field Considerations: Because it is a field methods course, we may occasionally go over the scheduled
ending time. Although I will work hard to avoid this happening, it is kind of the nature of the beast.
You may want to keep this in mind so that you don’t schedule things right after class if you can keep
from it.

Because we are working outdoors, we are subject to all the uncertainty of nature. We may get hot, cold,
wet, etc. It would not be surprising if someone ends up slipping and as a result getting wet. I suggest
that everyone bring a backpack with at least a pair of dry socks. I keep a towel, a set of dry clothes, a
raincoat, some bug spray, some sun block, and some hand sanitizer in my backpack. I also put my
wallet, cell phone, and anything else I don’t want to get wet (in case I am the one to slip and get soaked)
in the vehicle when possible.

Remember, we are working outdoors in a natural setting. Dress appropriately. Fashion doesn’t mean a
thing—function is critical. Please, wear comfortable boots or shoes, not heels or open sandals or dress
shoes. I often wear sandals or sneakers in the car and have my boots in the back to put on before going
from the car to the work site. Likewise, your clothing should be something that you don’t mind getting
dirty—it is there to protect you. Jeans are great—I wear old ones that already have a hole or two so I
don’t get upset if I snag them on a branch or something. I often bring a wide-brimmed hat that helps
prevent sunburn.

I suggest that you bring a bottle of water or sports drink every class. You also may want to bring a
snack—four hours working outside can make you hungry and there will not be time to go back into town
to get something to eat.

Since this is field work, weather conditions could lead us to make last-minute decisions to alter the
schedule. For example, I may postpone a scheduled lecture and go to the stream to measure a transient
condition. You should be prepared for this possibility.

Student Feedback and Evaluation: A critical part of making this course a valuable and enjoyable
learning experience is your feedback. I try to gauge how well you have understood the materials I’ve
presented and adjust in class to clarify any questions. I have found, however, that your feedback
throughout the semester is critical to help me adjust what I am doing and thereby meet the goals and
learning objectives of the course. In particular, this helps to ensure that neither you nor I have any
terrible surprises from the examinations. I encourage you to post your question(s) or comment(s) to the
Discussions area in the course website so that both you and the other students in the course may benefit
from these questions and responses. This will be a key part of your participation grade. [return to top]

Introduction to Instructor

I was born and raised in the Chicago metropolitan area. My father was a land surveyor and civil engineer
and [ had the opportunity to work with him on a wide variety of projects, including some fascinating
water-resources projects, for many years. [ received my B.S. and M.S. degrees from the CEE
Department at Illinois (B.S., 1983; M.S., 1984). After working for many years in both government and
consulting, I returned to Illinois and completed my Ph.D. in 2002. I was honored to accept a faculty
position here with the CEE department in 2003.

I teach a variety of courses related to water resources engineering. My research interests are in the study
of surface-water hydraulics and hydrology, with particular emphasis in two areas: (1) providing better
understanding of the complex, interacting environmental and infrastructure systems related to urban
water issues and how these interact with societal systems; and (2) developing and applying tools to
broaden our quantitative description of hydraulic and ecological parameters from a small number of
widely-spaced observation points or transects to entire reaches.
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My wife of 35 years, Shelly, and I have been blessed with a son and daughter. Robbie earned his B.S.
degrees from the College of ACES doing a double-major studying Technical Systems Management and
Natural Resources and Environmental Sciences. He is currently a graduate student in Environmental
Engineering and Sciences. He has helped me with field work and with this class for many years. He is
an avid fisherman and a member of the University Bass Fishing Club team. Annie is now a senior in
Industrial Design in the College of Fine and Applied Arts. She is a talented musician, was one of the
drum majors for her high-school marching band and played in pit bands for high-school musicals and
accompanying ensembles for show-choir competitions. Annie is an active member and an officer with
Flashpoint, the largest photography club at Illinois. Shelly is a Professor in the Department of Food
Science and Human Nutrition. Her research is on the chemical/physical behavior of food products, but
in recent years she has also been doing a great deal of research on understanding how students learn and
hence how teachers can improve learning in their classrooms. As a family we enjoy a variety of outdoor
activities. We greatly enjoy traveling to places where we can hike and see some of the amazing wonders
of creation. We also enjoy fishing, canoeing, taking our dogs for long walks or just to play at nearby
lakes. I also enjoy cooking and trying to expand my repertoire of styles of food that I cook.

The two most important things in my life are my faith and my family. [ have been trying to learn more
about how Jesus viewed and treated others and how to reflect this in my life for many years. This faith
provides the foundation for my world view and guides the way that I strive, by God’s grace, to conduct
my personal and professional life. This faith does not mean my choices and actions are always right.
Far from it. It does mean that I need to me humble enough to listen when others point out areas where
I need to change and then to strive to make these changes. It also means that you are valuable to me and
that I need to put in the time and effort and consideration to make your participation in this class meet
your needs the best that I can.

I look forward to getting to know you this semester, not only academically and professionally, but also
personally. My goal is to not only help you learn about one of my favorite topics—measurement of
water resources, but also to share my professional experiences to help you grow professionally. Please
feel free to let me know about any concerns you have about the course.

Art Schmidt
[return to top]
What to do in an emergency

The campus public safety office has produced a one-page document with suggestions about what to do
in an emergency situation. That handout is available on the course website and at
https://police.illinois.edu/wp-content/uploads/2017/08/syllabus-attachment.pdf

COPYRIGHT © 2024 Arthur R. Schmidt, P.E., Ph.D. All rights reserved.

The content of the syllabus, lectures, and other class materials (including multimedia) for this course is
copyrighted or re-used with permission from the original sources. The content is intended for the CEE
458 students' private use and may not be reproduced without the permission of the authors of this
document.

Additional Resources

Statement of Academic Integrity: The University of lllinois at Urbana-Champaign Student Code
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(http://studentcode.illinois.edu/) will be applied in all instances of academic misconduct committed by
CEE 458 students. Part 4 of Article 1 of this code describes the University policy that students and
instructors are expected to know and follow. This applies to all exams, assignments, and Illinois Canvas
materials distributed or used in this course. Please feel free to ask your instructors if you have any
questions or concerns about what might constitute a breach of academic integrity. [return to top

Family Educational Rights and Privacy Act (FERPA): Any student who has suppressed their
directory information pursuant to Family Educational Rights and Privacy Act (FERPA) should self-
identify to the instructor to ensure protection of the privacy of their attendance in this course. See
http://registrar.illinois.edu/ferpa for more information on FERPA. [return to top]

Students with Disabilities: To obtain disability-related academic adjustments and/or auxiliary aids,
students with disabilities must contact the course instructor and the Disability Resources and
Educational Services (DRES) as soon as possible. To contact DRES, you may visit 1207 S. Oak St.,
Champaign, call 333-4603, e-mail disability@illinois.edu or go to https://www.disability.illinois.edu. If
you are concerned you have a disability-related condition that is impacting your academic progress,
there are academic screening appointments available that can help diagnosis a previously undiagnosed
disability. You may access these by visiting the DRES website and selecting “Request an Academic
Screening” at the bottom of the page. [return to top

Emergency Response Recommendations: Emergency response recommendations can be found at the
following website: http://police.illinois.edu/emergency-preparedness/. I encourage you to review this
website and the campus building floor plans website within the first 10 days of class.
http://police.illinois.edu/emergency-preparedness/building-emergency-action-plans/. [return to top]

Sexual Misconduct Reporting Obligation: The University of Illinois is committed to combating
sexual misconduct. Faculty and staff members are required to report any instances of sexual misconduct
to the University’s Title IX Office. In turn, an individual with the Title IX Office will provide
information about rights and options, including accommodations, support services, the campus
disciplinary process, and law enforcement options.

A list of the designated University employees who, as counselors, confidential advisors, and medical
professionals, do not have this reporting responsibility and can maintain confidentiality, can be found
here: wecare.illinois.edu/resources/students/#confidential.

Other information about resources and reporting is available here: wecare.illinois.edu. [return to top

Religious Observances: Illinois law requires the University to reasonably accommodate its students'
religious beliefs, observances, and practices in regard to admissions, class attendance, and the
scheduling of examinations and work requirements. You should examine this syllabus at the beginning
of the semester for potential conflicts between course deadlines and any of your religious observances.
If a conflict exists, you should notify your instructor of the conflict and follow the procedure at
https://odos.illinois.edu/community-of-care/resources/students/religious- observances/ to request
appropriate accommodations. This should be done in the first two weeks of classes. [return to top

Anti-Racism and Inclusivity Statement: The Grainger College of Engineering is committed to the
creation of an anti-racist, inclusive community that welcomes diversity along a number of dimensions,
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including, but not limited to, race, ethnicity and national origins, gender and gender identity, sexuality,
disability status, class, age, or religious beliefs. The College recognizes that we are learning together in
the midst of the Black Lives Matter movement, that Black, Hispanic, and Indigenous voices and
contributions have largely either been excluded from, or not recognized in, science and engineering, and
that both overt racism and micro-aggressions threaten the well-being of our students and our university
community.

The effectiveness of this course is dependent upon each of us to create a safe and encouraging learning
environment that allows for the open exchange of ideas while also ensuring equitable opportunities and
respect for all of us. Everyone is expected to help establish and maintain an environment where students,
staff, and faculty can contribute without fear of personal ridicule, or intolerant or offensive language. If
you witness or experience racism, discrimination, micro-aggressions, or other offensive behavior, you
are encouraged to bring this to the attention of the course director if you feel comfortable. You can also
report these behaviors to the Bias Assessment and Response Team (BART) (https://bart.illinois.edu/).
Based on your report, BART members will follow up and reach out to students to make sure they have
the support they need to be healthy and safe. If the reported behavior also violates university policy,
staff in the Office for Student Conflict Resolution may respond as well and will take appropriate action.

return to top
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