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Request: Separate CE404 and CE504 to be only one advanged Graduate Course CE504 renamed to
Sustainability: Life Cycle Assessment
Request by Liv Haselbach, Civil and Enviro gineering

Current Course Descriptions: _

404 Sustainability Engineering | 3 Course Prerequisite: Senior standing; certified major in Architecture,
Construction Management, Civil Engr, Electrical Engr, Bioengineering, Chemical Engr, Mechanical Engr,
Computer Science, Materials Science Engr, or Computer Engr. Green building and sustainable
development topics including low impact development(LID) stormwater design and environmental life
cycle assessment (LCA). Credit not granted for both CE 404 and CE 504. Offered at the 400 and 500 level.

Proposed Course Descriptions:
504 Sustainability: Life Cycle Assessment: 3 Topics include principles of life cycle assessment (LCA),
environmental impacts categories, LCA system models, and methods for life cycle inventory.

Rationale:

LID and LCA are separate rapidly developing topics that were included in CE404/504 with the intent that
they may eventually warrant their own separate more rigorous courses. At this time the need for a
more detailed graduate level class in LCA is becoming apparent, particularly with respect to such
important regional and global issues such as carbon accounting. LCA provides a methodology to answer
some of the questions such as: ‘So what environmental impacts might that project, research, new
material, etc. have?’ This can be important for many vastly different researchers and graduate students
to include in their work. In fact, LCA components are being included in many grant applications.

Life Cycle Assessment is also currently taught in mechanical engineering with respect to manufacturing,
but is now rapidly expanding into the green building field and there is a demand for its inclusion in many
civil, environmental and materials engineering research projects, in addition to project development and
“evaluations. Dr. Haselbach recently participated in a joint research project with the University of
Washington initiated by The State of Washington to evaluate how LCA might eventually be incorporated
into the State Building Code. The time is right to develop a more rigorous graduate level course in LCA to
benefit both graduate students and many research projects here at WSU. In fact some researchers at
WSU have been going outside to other universities to gain this expertise for their projects. Many other
universities are offering multiple sustainability related courses in Civil and Environmental Engineering.
Some examples from Carnegie Mellon, University of Pittsburgh, and Stanford, all leaders in LCA, are
attached. All three offer a graduate course in LCA. Our offering is patterned similar to the UPitt offering.

This is the course description for the complementary ME course. Our graduate students who have taken
it confirm that it is different from a rigorous LCA course focusing on the built environment and impact
factors. :
WSU ME502 Sustainability Assessment for Engineering Design 3 Prereq degree in engineering or
permission of the instructor. Sustainability assessment, including environmental, societal, and economic
assessment, in design and planning for entire product life cycle.
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CE 506 Sustainability: Life Cycle Assessment Draft Syllabus (2/14/2013)

This course focuses on the englneerlng concepts and environmental concerns important in
sustainability engineering with a focus on environmental and resource life cycle assessment
(LCA). It teaches the framework, methods, and tools that can be applied to environmental and
resource decision making in the design, construction, operation, and maintenance of the built
environment. Topics include the principles of life cycle assessment (LCA), investigation of
various environmental impacts and impact category indicators, LCA system models, and
methods for life cycle inventory. The course aims to encourage systems thinking and to facilitate

life cycle applications to graduate students' individual research topics.

Credits: 3
Form of Instruction: Lecture

- Required Resources:

1: The Hitchhikers Guide to Life Cycle Assessment or similar Text (Scott Matthews)
2: 1SO 14040 and 14044

3: The NIST BEES Manual (free download)

4: Miscellaneous research articles and other LCA case studies.

Online Resource: Whenever possible, the Collaborate system will be used to have live
distance availability or recordings of the classes.

Course Objectives: -
1: Students will become familiar with some of the applicable LCA related regulations,
guidances, resources such as inventories and standards.
2: Students will demonstrate the ability to understand typical environmental impacts of
the built environment and calculate associated impact category factors based on
developing models. _
3: The students will understand many of the fundamental mathematical, physical or
chemical principles used for LCA evaluations.
4: The students will demonstrate the ability to perform applicable material and/or energy
balances related to LCA.
5: The students will learn how to model sustainability engineering from a
systems/process perspective with associated inputs and outputs.
6: The students will become familiar with several LCA computer-based tools.
7: The students will perform an actual LCA problem/project.
8: Students will become familiar with how LCA is developing in the US and Europe with
introduction to Product Category Rules (PCRs), Environmental Product Declarations
(EPDs) and developing standards.

Course Outline: (Objectives in parentheses)

1: Review of pertinent LCA literature and standards. LCA terminology. (1) (Weeks 1-3)

2: Work with TRACI, other environmental impact factors and typical resource loading (2-4)
(Weeks 4-5)

3: Case study and example development of system |nputs outputs, boundanes processes,

flows and introduction to inventories. (5) (Weeks 6-7)

4: Use of BEES, EIO-LCA other LCA tools Process versus EIO versus Hybrld models. (6)
(Weeks 8-10)

5: Individual LCA project as determined by adwsor or chosen with help from instructor (7)
(Initiate system design Week 7, Apply tools Week 10, Midterm Presentations Week

11, Final Presentations and Reports Weeks 14-15)
8: Introduction to the state of the art in the developing world of LCA (8) (Weeks 12-13)
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CE 506 Sustainabilitsf: Life Cycle Assessment Draft Syllabus (2/14/2013)

Grading and Assignments: Final grades will be based on the following factors: |

- Quizzes (30%)

- Homework Sets or Literature Reviews (20%)

- LCA project (50%).

- The following scale will be used to determine letter grades:
90% to 100% A
88% to <90% A-
84% to <88% B+
80% to <84% B
78% to <80% B-
74% to <78% C+
70% to <74% C
65% to <70% D+
60% to <65% - D
<60% F

STUDENTS WITH DISABILITIES: Reasonable accommodations are available for students with
a documented disability. If you have a disability and may need accommodations to fully

~ Pparticipate in this class, please visit the Access Center. All accommodations MUST be approved
through the Access Center (Washington Building Room 217). Please stop by or call 509-335-
3417 to make an appointment with a disability specialist. :

WSU Safety Statement: ,

Washington State University is committed to maintaining a safe environment for its faculty, staff,
and students. Safety is the responsibility of every member of the campus community and
individuals should know the appropriate actions to take when an emergency arises. In support
of our commitment to the safety of the campus community the University has developed a
Campus Safety Plan, http://safetyplan.wsu.edu. it is highly recommended that you visit this web
site as well as the University emergency management web site at
http://oem.wsu.edu/emergencies to become familiar with the information provided.

Academic Integrity: ,

* All members of the University community share responsibility for maintaining and
promoting the principles of truth and academic honesty. ' '

e The Office of Student Standards and Accountability has a policy defining academic
dishonesty and the procedures to follow if dishonesty occurs. This information can be
found at www.conduct.wsu.edu. _ :

e Cheating or plagiarism in any form will not be tolerated. Cheating includes, but is not
limited to, copying work or allowing your work to be copied. Plagiarism includes
resubmitting previously graded homework from a previous semester, even if it was your
own work.

e If academic dishonesty has occurred on any homework or other assignment, the incident
will be reported to the Office of Student Standards and Accountability and the student(s)
involved will receive no credit (a score of zero) for that particular material.

e If academic dishonesty has occurred on any quiz or test, the incident will be reported to
the Office of Student Standards and Accountability and the student(s) involved will
receive an F in the class.

* A second incident of cheating may result in dismissal from the university.






