
****************************************************************************** 
RECOMMENDED ACTION OF THE EXECUTIVE DIRECTOR 

  
 Approve South Dakota School of Mines and Technology’s proposal for a Minor in 
Sustainability Engineering with the usual conditions. 

SOUTH DAKOTA BOARD OF REGENTS 
 

Full Board 
 
 

AGENDA ITEM: 16 – c 
 

              DATE: May 16-17, 2012 
  

****************************************************************************** 
 
SUBJECT: New Program: SDSM&T Minor in Sustainability Engineering 
 

South Dakota School of Mines & Technology has submitted a proposal for a 
baccalaureate minor in Sustainability Engineering. The proposed minor requires 18 credit hours. 
 

SDSM&T expects that students completing the minor will be more attractive to 
employers. 
 

There are no additional costs to add the minor. The courses are offered now for existing 
programs. 
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South Dakota Board of Regents 
New Baccalaureate Degree Minor 

 
University: South Dakota School of Mines and Technology 
Title of Proposed Minor: Sustainable Engineering 
Degree(s) in which minor may be 
earned: 

All engineering degrees 

Existing related majors or minors: All engineering degrees 
Proposed Implementation (term): Fall 2012 
Proposed CIP Code: 14.9999 

 
University Approval 
To the Board and the Executive Director: I certify that I have read this proposal, that I believe it 
to be accurate, and that it has been evaluated and approved as provided by university policy. 
 
   
President of the University  Date 
 
After approval by the President, a signed copy of the proposal should be transmitted to the Executive 
Director.  Only after Executive Director review should the proposal be posted on the university web site 
and the Board staff and the other universities notified of the URL. 
 
1.  Do you have a major in this area?  Yes x No 
 
2.  If you do not have a major in this area, explain how the proposed minor relates to your 
mission. 
 
South Dakota School of Mines & Technology (SDSM&T) requests authorization to offer a 
baccalaureate minor in Sustainable Engineering. Employer need for professionals versed in 
sustainability and sustainable engineering is increasing. SDSM&T expects students completing 
the minor to be more attractive to employers. There are no additional costs. The minor would 
take advantage of existing courses. 
 
Sustainable Engineering is a developing field that seeks to move traditional engineering practice 
toward approaches that can solve complex classes of emerging social problems such as 
competition for limited supplies of resources and water, land conservation, global climate 
change, and human exposure to toxic chemicals in air, water, and food. 
 
SDSM&T currently offers two related ABET-accredited engineering programs: environmental 
engineering (BS EnvE) and civil engineering (BS CE). The multidisciplinary BS EnvE program 
is being phased out; however, students interested in environmental and sustainability topics are 
being redirected into an environmental engineering emphasis area and a minor. Faculty expertise 
in environmental and sustainability topics resides in multiple programs, including civil and 
environmental engineering, chemical and biological engineering, geology and geological 
engineering, metallurgical engineering, industrial engineering, mining engineering. Establishing 
this minor would allow SDSM&T to expand upon its tradition of excellent in preparing leaders 
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in science and engineering and provide students from all the engineering disciplines with the 
opportunity to expand their knowledge base to include preparation in the emerging field of 
sustainable engineering. 
 
Nationwide and globally, humans are seeking to minimize overall environmental impacts from 
products, services, businesses, agriculture, mining, and population pressures while creating 
engineering solutions that are fair and just in a global societal context. State, federal, and 
industry regulations underlie these efforts and, increasingly, engineers and scientists require 
specialized training to operate within changing social and legal parameters. 
 
For example, the Wal-Mart Corporation, the largest grocer in the United States, recently 
announced that they will require that all products have eco-labeling and that all manufacturers 
assess the sustainability of their entire supply chain 
(http://walmartstores.com/sustainability/9292.aspx). This trend for eco-labeling, sustainability 
indices, and/or life cycle assessments is being advanced for many products, applications, and 
infrastructure development projects throughout the United States, European Union and many 
developing countries.   
 
In the US, mandates requiring sustainable design are becoming increasingly common.  Examples 
of new mandates that would draw upon SDSM&T graduates’ preparation in sustainable 
engineering include Oregon’s Department of Environmental Quality Life Cycle Analysis 
mandates for building materials (see: 
http://www.deq.state.or.us/lq/sw/wasteprevention/wpstrategyupdates.htm); South Dakota’s 2008 
requirement that all new construction and renovations of state-owned buildings meet Leadership 
in Energy and Environmental Design, (or LEED) Silver certification; and the newly released 
sustainable infrastructure rating system, EnvisionTM, that addresses these types of mandates 
nationwide.   
 
In line with “greening” trends in the marketplace, universities across the US are developing 
major and minor programs in green or sustainable engineering and have focused considerable 
effort towards greening their campuses.  Prospective students are interested in such activities;  
the Princeton Review’s 2008 College Hopes and Worries Survey indicated that  63% of the 
respondents indicated that they “would value having information about a college’s commitment 
to the environment and that it might impact their decision to apply to or attend the school” 
(http://www.aashe.org/blog/how-do-campus-sustainability-initiatives-affect-college-admissions).  
 
In 2007, SDSM&T signed the American University President’s Climate Commitment (AUPCC), 
thereby formalizing the institution’s commitment to reducing greenhouse gas emissions 
associated with the university’s operations. This commitment includes advancing higher 
education with a focus on sustainability topics, and the proposed minor is evidence of our 
commitment to this goal. 
 
In summary, a minor in sustainable engineering has the potential to positively impact enrollment, 
advance SDSM&T’s commitment to serving the technological needs of a rapidly changing 
world, and support the university’s commitment to emphasize sustainability in both curricula and 
operations. 

http://walmartstores.com/sustainability/9292.aspx
http://www.deq.state.or.us/lq/sw/wasteprevention/wpstrategyupdates.htm
http://www.aashe.org/blog/how-do-campus-sustainability-initiatives-affect-college-admissions
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3.  How will the proposed minor benefit students? 
 
A database of academic programs, minors, and certificates maintained by the Association for the 
Advancement of Sustainability in Higher Education (AASHE) identifies hundreds of offerings 
nationwide but relatively few offered by engineering programs and even fewer still at the 
undergraduate level (http://www.aashe.org/resources/academic-programs/search).   Arizona State 
University and Cornell alone offer BS programs in sustainable engineering.  Minors, certificates 
or elective foci in green or sustainable engineering are offered by Virginia Tech, Michigan Tech, 
University of Iowa, and Stevens Institute of Technology.  In the five-state region (i.e., SD, ND, 
WY, CO, MN), bachelor’s degree programs in sustainability studies and science are offered by 
the University of South Dakota and Colorado Mountain College; however, the curricula are 
based on natural- and social-science courses.   
 
The proposed minor will provide engineering students at SDSM&T an important opportunity to 
gain preparation in sustainable engineering concepts, such as whole systems design, life cycle 
thinking, and global awareness.  In South Dakota and the region, there is an increasing need for 
engineers who have an understanding of sustainability, particularly since renewable energy has 
been identified as critical for the state’s economic development.  Additional demand arises from 
South Dakota’s mandate that all new state-owned buildings meet LEED Silver status.   Locally, 
the mayor of Rapid City has created a Standing Committee on Sustainability.  Given these 
societal and legal developments, graduating engineering students will gain a competitive edge 
for employment through participation in this minor program.   
 
Demand for preparation in these areas is supported by numerous studies, reports, and papers by 
organizations such as the American Society of Civil Engineers, the American Society for 
Engineering Education, the National Academy of Engineering, and the National Science 
Foundation.  All describe a need for engineering educational reform to address the needs of a 
rapidly changing society and call for enhancements to curricula in the areas of social awareness, 
systems thinking, interdisciplinary teaming, and other broader educational experiences.  It is 
clear that employers are looking for these skills in an increasingly globally-focused workforce [1, 
2], and the multidisciplinary minor proposed here will inherently support the development of 
these skills. 
 
Required core courses emphasize social awareness and systems thinking.  The requirement that 
six elective credits be selected from engineering courses (with sustainability content) in areas 
outside the student’s major will foster a student’s ability to function on multidisciplinary teams.  
The three additional credits required in math or science courses with sustainability content give 
the student the opportunity to advance his or her understanding of fundamental principles of 
science and/or knowledge of the complex mathematics required to model complex systems.  
Three required credits in humanities or social science courses with sustainability content will 
broaden the student’s understanding of social and/or political systems, which are also important 
considerations for appropriate sustainable design.  
 

http://www.aashe.org/resources/academic-programs/search
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4.  Provide estimated enrollments and completions in the table below and explain how the 
estimates were developed. 
 

 Fiscal Years* 
 1st 2nd 3rd 4th 
Estimates FY2013 FY2014 FY2015 FY2016 
Students in the minor (fall) 6 10 15 20 
Completions by graduates 0 2 4 10 

* Do not include current year. 
 
The enrollment estimates are based on discussions with students and faculty regarding interests 
in the program; the estimate is based on 5-10 students from the BS civil engineering program and 
10 students from the BS geological, mechanical, mining, metallurgical, and industrial 
engineering programs. 
 
5.  What is the rationale for the curriculum? 
 
In 2008, the Center for Sustainable Engineering (CSE) published the Benchmark Report on 
Sustainable Engineering Education which includes the findings of a study funded by the 
Environmental Protection Agency on the incorporation of sustainability concepts into 
engineering curricula (http://www.csengin.org/csengine/sub.html?skuvar=147). The report 
encourages the creation and delivery of new courses, enhancements of traditional engineering 
courses, and development of minors in sustainable and/or green engineering. 
 
In addition to drawing upon the findings of the CSE Benchmark Report, the rationale for the 
proposed minor is based on two significant sources of information: 1) content from a 2011 CSE 
sustainability workshop which included a session on the development of a Sustainable 
Engineering minor program; and 2) the curriculum for the Green Engineering minor at Virginia 
Tech (http://www.eng.vt.edu/green). 
  
The proposed curriculum includes two core sustainability courses, CEE/EnvE 325 (3 credits) 
Introduction to Sustainable Design, and CEE/EnvE 425/525 (3 credits) Sustainable Engineering.  
The course content for both is largely based upon recommendations from the CSE Benchmark 
Report and updated information obtained from the Center for Sustainable Engineering online 
resources. 
 

CEE 325 Introduction to Sustainable Design 
• Provides an introduction to life cycle assessment, sustainable design, and fundamental 

principles required for understanding and applying the growing number of eco-, green-, 
and sustainability rating systems; 

• Focuses on the environmental, economic, social, and global implications of engineering 
design; 

• Emphasizes the fundamentals of climate change; the environmental, social, and human 
health implications of fossil fuel use; the role of the building sector on climate change, 
energy use, and water demands; passive design and low impact development; heat 
transfer applications as a basis for improving design efficiency; water as a limited 

http://www.csengin.org/csengine/sub.html?skuvar=147
http://www.eng.vt.edu/green
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resource; renewable energy technology; an introduction to LEED, EnvisionTM and other 
rating systems;  

• Introduces students to life-cycle analysis and life-cycle cost analysis with applications to 
sustainable design considerations; and 

• Includes a required outreach/education project in which students research sustainability 
topics and then teach the material, thereby honing critical communication skills. 

  
CEE 425/525, Sustainable Engineering  
• Broadens introductory concepts from CEE 325, with a special emphasis on students 

learning how to conduct a life-cycle analysis (a critical tool that takes a holistic and 
quantitative approach to determining the full, and sometimes nonintuitive, environmental 
impacts associated with a product or service from raw material extraction to final product 
disposal);   

• Emphasizes environmental justice and case studies; agent-based modeling as a means to 
model human behavior; basic environmental and human toxicity and risk assessment; 
target-plot methods for predicting toxicity behavior as an means to understanding Green 
Chemistry; and pollution prevention and waste minimization; and 

• Involves students in manipulating sustainable design concepts and performing in-depth 
life cycle assessments. 

 
Although the CEE 425/525 course is offered by the Civil and Environmental Engineering 
Department, it is open to all engineering and science majors and is taught as an interdisciplinary 
course. Students are encouraged to choose project topics that focus on sustainability issues 
relevant to their disciplines. This core course provides students with the framework needed to 
provide solutions for the world’s complex social and environmental problems. 
 
Students must select six engineering elective credit hours from a list of engineering courses with 
sustainability content, with a minimum of three credits outside their major, three elective credit 
hours from a list science and math courses with sustainability content, and three elective credit 
hours from a list of humanities/social science courses with sustainability content. 
 
The balance of engineering and non-engineering courses and the requirement that at least one 
engineering course is outside the student’s major is intended to give the student the broad, cross-
disciplinary background that is recommended by the literature and area experts that leads to the 
type of interdisciplinary, systems thinking that is essential for developing sustainable solutions. 
 
6.  Complete the tables below. Explain any exceptions to BOR policy being requested. 
 

A. Distribution of Credit Hours 
Minor in Sustainable Engineering Credit Hours Percent 

Required engineering course 6 33.3% 
Selected engineering courses 6 33.3% 
Selected math/science course 3 16.7% 
Selected humanities/social science course 3 16.7% 

Total 18 100% 
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B. Required Courses in the Minor 
Prefix Number Course Title New Hours 
CE/EnvE 325 Intro to Sustainable Design No 3 
CE/EnvE 425/525 Sustainable Engineering No 3 
  Subtotal, required  3 

  
C. Elective Courses in the Minor: List courses that may be taken as electives in the 
minor. Indicate any new courses to be added specifically for the minor.  
 
Students will choose elective courses from three groups of existing courses with 
sustainability content. No new courses are proposed. 
 
Selected Engineering Courses (6 credit hours) 
 

Prefix Number Course Title New Hours 
CEE 326 Intro to Environmental Engineering Design No 3 
CEE 337 Hydrology No 3 
CBE 455/555 Pollution Phenomena and Process Design No 3 
IENG 352 Creativity and Innovation No 1 
IENG 431/531 Industrial Hygiene No 3 
IENG 451 Operational Strategies No 3 
IENG 475 Computer-Controlled Manufacturing Systems 

and Robotics 
No 3 

GEOL 211 Earth Systems Engineering Analysis No 2 
ME 492 Sustainable Energy No 3 
MET 220 Mineral Processing and Resource Recovery No 3 
MET 321 High Temperature Extraction, Concentration, 

and Recycling 
No 3 

MET 310 Aqueous Extraction, Concentration, Recycling No 3 
MEM 120 Intro to Mining and Sustainable Development No 2 
MEM 405 Mine Permitting and Reclamation No 3 

 
Selected Mathematics & Science Courses (3 credit hours) 
 

Prefix Number Course Title New* Hours 
ATM 403/503 Biogeochemistry N 3 
ATM 405/505 Air Quality N 3 
ATM 406/506 Global Environmental Change N 3 
BIOL 311 Principles of Ecology N 3 
BIOL 341 Microbial Systems in Engineering and 

Natural Sciences 
N 3 

GEOL 351 Earth Resources and the Environment N 3 
GEOG 400 Cultural Geography N 3 
MATH 451 Mathematical Modeling N 3 
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Selected Humanities & Social Science Courses (3 credit hours) 
 
Prefix Number Course Title New* Hours 

ANTH 210 Cultural Anthropology N 3 
ENGL 300 Literary Experiences of Nature N 3 
HUM 200 Connections: Humanities and Technology N 3 
IS 110 Explorations N 2 
IS 201 Introduction to Science, Technology and  

Society 
N 3 

POLS 250 World Politics N 3 
POLS 407 Environmental Law and Policy N 3 
 

The selected humanities and social science courses were found to address sustainability and 
related topics and will provide important breadth and understanding. 

• ANTH 210 Cultural Anthropology - Introduces the nature of human culture as an adaptive 
ecological and evolutionary system, emphasizing basic anthropological concepts, principles, and 
problems. Draws data from both traditional and industrial cultures to cover such concepts as 
values and beliefs, social organization, economic and political order, science, technology, and 
aesthetic expression. 

• ENGL 300 Literary Experiences of Nature - An interdisciplinary survey of writing about 
nature, examining the relationship between literary, cultural, and scientific perspectives. 

• HUM 200 Connections: Humanities and Technology - A thematic approach to human values 
stressing the relationship between technology and the humanities; traces the development and 
social impact of our major technologies. 

• IS 110 Explorations - This course will provide a theme-based interdisciplinary approach to 
studying the relationships between science and society. The course will consist of lectures, 
student-led activities, and fieldwork, complemented by visiting lecturers and opportunities to gain 
regional, national, and global perspectives through organized trips. 

• IS 201 Introduction to Science, Technology and Society - Includes study of current issues 
within the IS specializations. Introduces students to how science and technology affect individual, 
societal, and global change (e.g., how science and technology influence ethical choices, the 
political and economic systems, and the relationship between humans and the natural world.)  

• POLS 250 World Politics - A study of international relations including the sources of power and 
conflict, and the methods by which states compete and cooperate with each other. Additional 
international actors and contemporary issues will be addressed. 

• POLS 407 Environmental Law and Policy – An examination of the political issues involved 
with environmental and ecological concerns such as land use, population, air and water pollution, 
energy, and public policy. 
 

7.  What outcomes will be expected for all students who complete the minor?  How will 
these outcomes be achieved? 
 
Upon completion of the proposed minor, students will be able to do the following: 

• Define “sustainable design” in terms of the interrelationships between technologic, 
economic, societal, environmental, and global concerns; 

• Identify the complex societal problems that must be addressed within the context of 
engineering solutions, such as those addressed by the UN Millennium Goals 
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(http://www.un.org/millenniumgoals/) and the National Academies Engineering Grand 
Challenges (http://www.engineeringchallenges.org); and 

• Apply tools and methodologies used by engineers, policy-makers, and others to develop 
solutions for the broad and complex social, economic, and environmental problems 
facing modern society. 

 
The distribution of courses will increase the student’s awareness of the greater issues facing our 
global society. The core course will address tools and methods used by engineers to address 
these issues in the context of sustainable engineering, and the required distribution of electives 
will allow the student to gain knowledge beyond his or her discipline. Cross-disciplinary study 
will help the student work effectively in multidisciplinary teams (an increasingly important skill 
in the job market). Finally, the combination of engineering and non-engineering courses has been 
cited by many sources to be a key factor in developing an understanding of sustainability and 
designing sustainable solutions. 
 
8.  What instructional technologies will be used to teach courses in the minor? This refers 
to the instructional technologies used to teach the new courses in the minor and NOT the 
technology applications students are expected to learn. 
 
Not applicable, since no new courses will be required for the minor. 
 
9.  Is the University is requesting authorization to provide the minor to students at an off-
campus location or by distance delivery? If yes, explain.  If off-campus or distance delivery 
authorization is not requested, enter “None.” 
 
None. 
 
10.  Costs, Budget & Resources: Explain the amount and source(s) of any one-time and 
continuing investments in personnel, professional development, release time, instructional 
technology and software, other O&M, facilities, etc needed to implement the minor. 
 
No additional one-time or continuing resources are needed to implement the minor. The courses 
are in place now for existing programs. 
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http://www.un.org/millenniumgoals/
http://www.engineeringchallenges.org/
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