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ENVR SCI 521
Uses of Radiation and Radioactive Material and their Regulation

This course is an elective in the new graduate certificate program in radiation protection.

The Course. Uses of radiation and radioactive materials and their regulation.
3 credits, Tu-Th 16:15-17:30

Instructor information. TBD
Office hours. By appointment.

Course information. Uses and regulation of radiation and radioactive materials in medicine, industry,
power production, and scientific research.

Students should regularly check the course web site in Angel at http://Ims.wsu.edu for course
announcements, assignments, handouts, and other relevant course information.

Required Textbook.
1. Waltar, Alan E. Radiation and Modern Life. Amherst, NY: Prometheus Books; 2004.
2. Murray RL, Holbert KE. 2014. Nuclear Energy: An Introduction to the Concepts, Systems, and
Applications of Nuclear Processes. 7" ed. Elsevier Science. ISBN 9780124166547. March 1,
2014.
3. Other course material will come from various textbooks, journal articles, and online technical
guidance documents, most of which will be posted on the course Angel site.

Recommended Prerequisites. The catalog description will include “Required preparation: ENVR_SCI
406 or equivalent or permission of the instructor.”

Course Objectives. The objective is to cover in moderate detail a selection of the many uses of radiation
and radioactive materials in medicine, industry, power production, and scientific research. As
appropriate, the instructor will use international, national, and local current events and history, as well
as “radiation myths,” as focal points for class discussion.

Grading. Grades will be based on examinations with the point values shown below. No particular
grading scale is assumed. The approximate final grading scale is shown.

Take-home exam #1 50 pts Final grades A: 270-300
Take-home exam #2 50 pts B: 240-269
Take-home exam #3 50 pts C: 210-239
Final exam 150 pts D: 180-209
Total 300 pts F: <180

Midterm grades. In this course, midterm grades provide an indication of your progress and will be given
using the full range of letter grades (A-F) based on the take-home exams completed to date. Students



receiving a grade of D or F at midterm should meet with the instructor. Midterm grades are advisory
and will not appear on your transcript.

Attendance Policy. Absences should be avoided. Students should contact an instructor if an absence
from class is unavoidable. Students are encouraged to read Section 73 (Absences) of the Washington
State University Academic Regulations, which is found in the WSU Tri-Cities Student Handbook.

Accommodations for Disabled Students. Reasonable accommodations are available for students who
have a documented disability. If you have a documented disability, even temporary, make an
appointment as soon as possible with the Disability Services Coordinator, Cherish Tijerina, 372-7352,
ctijerina@tricity.wsu.edu. You will need to provide your instructor with the appropriate classroom
accommodation form. The forms should be completed and submitted during the first week of class.
Late notification may delay your accommodations. All accommodations for disabilities must be
approved through Disability Services. Classroom accommodation forms are available through the
Disability Services Office.

Academic Integrity. | encourage you to work with classmates on assignments. However, each student
must turn in original work. No copying will be accepted. At a minimum, penalties will include failure (0
points) on a given assignment. Students who violate WSU's Standards of Conduct for Students will
receive an F as a final grade in this course, will not have the option to withdraw from the course and will
be reported to the Office Student Standards and Accountability. Cheating is defined in the Standards for
Student Conduct WAC 504-26-010 (3). It is strongly suggested that you read and understand these
definitions. Any academic integrity violation will be reported to the Office of Students Conduct and
carries the possibility of additional university sanctions. Further details are available at
http://www.tricity.wsu.edu/studentconduct/academic.html .

Safety. Should there be a need to evacuate the building (e.g., fire alarm or some other critical event),
students should meet the instructor at blue pole emergency maker in the parking lot outside of the
West building. In order to receive notification regarding campus emergencies (including campus
closures), all faculty, staff, and students register their emergency contact information for the Crisis
Communication System (CCS) through Zzusis at http://zzusis.wsu.edu. Click "Update Now!” under “Tri-
Cities Emergency Info” to register for notification by text message, e-mail, telephone, or any
combination of the three. Providing multiple contact methods will help ensure you receive notifications
in a timely manner, and your information will NOT be used for any other purpose. Messages regarding
campus emergencies will also be distributed through local media. Please also review the Campus Safety
Plan, which contains a listing of emergency contacts, and university policies, procedures, statistics, and
information relating to campus safety and the health and welfare of the campus community. The
Campus Safety Plan can be found at http://www.tricity.wsu.edu/safetyplan/.”




Student Learning Outcomes and Evaluation
Student Learning Outcomes

At the end of this course,

Course Topics/Dates
The following topic(s)/dates(s)

Evaluation of Outcome:
This outcome will be evaluated

students should be able to:

will address this outcome:

primarily by:

Compare and contrast the
roles of US and international
standards and standards-
setting organizations regulating
nuclear materials.

Control of nuclear materials
(weeks 1-3)

Selected items on take home
exam #1

Summarize the occurrence and
geochemistry of naturally-
occurring radioactive materials

Naturally occurring radioactive
materials (week 4 topics)

Selected items on take home
exam #1

Explain the uses of
radioisotopes in medicine and
in industrial applications.

Uses of nuclear materials in
commerce (weeks 5-9)

Selected questions on take-
home exam #2

Summarize the nuclear fuel
cycle and its regulation

Nuclear fuel cycle (weeks 11-
15)

Selected questions on take-
home exam #3




Course Organization. The schedule for topics to be addressed in class is given below.

Week
1

The Use
Radiation and Radioactive Materials--the
Difference, Brief Review of Radiological
Physics, Overview of the Pervasive Uses of
Radiation and Radioactive Material in the
Current Civilized World

Its Regulation or Mitigation
Role of International and National
Standard-setting Organizations

2 Nuclear Weapons 101 (their design and Nuclear Phobia: What Are Its
their effects) Components and How Can It be Dealt
With, DOE (NNSA) and DoD
3* Industrial Uses: Irradiating Materials, The Nuclear Regulatory Commission,
including Food Irradiation, Review of and an Outline of Its Regs and
Absorbed Dose Guidance Documents
4  Naturally Occurring Radiological Material, The States and EPA
Uses of Isotopic Information for History or
Understading of Geochemical Processes
5 Industrial Uses: Process Control Gauges The NRC's Inspection Program, The
Function of Regions
6  Analytical Uses: X-Ray Fluorescence Federal Radiation Council
Analysis
7* Medical: Diagnostic X Rays The Role of FDA
8 Medical : Radiation Therapy TBD
9  Medical: Nuclear Medicine, CT, and PET Transportation Regulations
10 Scientific: Uses of Radioactive Tracers 10CFR35
11* Nuclear Fuel Cycle: Uranium Mining and 40CFR190
Enrichment
12 Nuclear Fuel Cycle: Power Reactors and 10CFR50
Research Reactors
13 Nuclear Fuel Cycle: Current Plans and 10CFR20 & 10CFR835
Practices for Waste Disposal
14 Nuclear Fuel Cycle: The Potential Benefits  Various
and Hazards of Nuclear Fuel Reprocessing
15 Current Events in All Things Radiological Nuclear "Fingerprints"--Gamma Ray

* indicates take-home exam given out at the end of Thursday class. It will include material covered that

Spectrometry

week. Exam is to be turned in at the beginning of the following Tuesday class




