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1. Explain briefly and clearly the proposed improvement. 
 

This proposal creates a new major in Freshwater Science and Sustainability, culminating in the Bachelor of Science 
degree.  The final two years of coursework will be offered in an online/hybrid format, which will allow students at 
partnering community colleges (i.e., Northwest Michigan College [NMC]) to obtain a four-year degree from WMU.  
The program is interdisciplinary and integrative and is intended to provide students with the scientific knowledge and 
skills to: 1) understand and research freshwater ecosystems, including biology, chemistry, hydrology, limnology, 
resource management and flow processes, and; 2) integrate scientific research with the environmental, social and 
economic issues of sustainable management.  The program fosters an understanding of both the core principles 
within and the intersections between three pillars of sustainability: environmental, social and economic systems, with 
a particular emphasis on freshwater sciences.  The degree will prepare students to address the complex regional, 
national, and global challenges related to the sustainability of freshwater resources. While housed in Environmental 
Studies, the program will be regularly evaluated and reviewed by a curriculum committee comprised of members from 
constituent departments and by representatives of Extended University Programs. 
 

 
2. Rationale. Give your reason(s) for the proposed improvement. (If your proposal includes prerequisites, justify those, 

too.) 
 

Given that freshwater is our most precious natural resource, the proximity of Michigan to the Great Lakes, and the 
unparalleled abundance and diversity of freshwater ecosystems in the State, a degree program emphasizing the 
sustainable use and management of freshwater resources should be a valuable and desirable addition to WMU’s 
portfolio.  Furthermore, job postings in the Michigan Department of Environmental Quality and other employers 
indicate far greater demand for people with broad interdisciplinary training than for those having more specialized 
training.  Thus we are confident graduates of the proposed program will be in demand in Michigan and elsewhere, 
and will be well-prepared to enter graduate studies in a variety of freshwater fields. 

 
3. Effect on other colleges, departments or programs. If consultation with others is required, attach evidence of 

consultation and support. If objections have been raised, document the resolution. Demonstrate that the program you 
propose is not a duplication of an existing one. 

 
Because of its interdisciplinary nature, several departments will participate in the program and have agreed to offer 
courses in an online/hybrid format, following a regular schedule.  The participating departments are Anthropology, 
Biological Sciences, Economics, Geography, Geosciences, Philosophy, Management (Haworth College of Business), 
and Marketing (Haworth College of Business).  Letters of support from department chairs are attached. 
The proposed program is completely unique at WMU, and a similar program does not exist in Michigan. 

 
4. Effect on your department’s programs. Show how the proposed change fits with other departmental offerings. 
 

Several Environmental Studies courses are required in the program, including a new course in freshwater policy and a 
revised general education course (ENVS 3000) that will now be an introduction to sustainability (see accompanying 
proposals).  All current ENVS courses in the program and ENVS 3000 will be offered in both online/hybrid and face-
to-face formats.  Thus, this should help to make it easier for student pursuing the environmental studies major to 
complete their program in a timely fashion.  The new major will not change or detract from our current major and 
minor.  Rather it will provide a focal area that complements our existing curriculum. 

 
5. Effects on enrolled students: Are program conflicts avoided? Will your proposal make it easier or harder for students 

to meet graduation requirements? Can students complete the program in a reasonable time? Show that you have 
considered scheduling needs and demands on students’ time. If a required course will be offered during summer only, 
provide a rationale. 

 
As described above, students pursuing the environmental studies major should find it easier to meet graduation 
requirements in a timely fashion because several courses will be offered more frequently.  Students enrolled in the 
freshwater science and sustainability major will be able to complete the program in four years (see attached 
scheduling plan).  For students in the program not in residence at WMU, some required courses will only be available 
in Summer I or Summer II (see scheduling plan).  Most of these courses include a significant field/laboratory 
component, and will be taught in hybrid format with the laboratory component taught at off-campus locations. This will 
allow off-campus students to receive the field/laboratory experiences that are essential for appropriate training in 
freshwater science and sustainability.   
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6. Student or external market demand. What is your anticipated student audience? What evidence of student or market 
demand or need exists? What is the estimated enrollment? What other factors make your proposal beneficial to 
students? 

 
NMC has offered an Associate’s degree in Freshwater Studies since 2009.  Enrollment in the program regularly 
exceeds 20 students, and many have expressed interest in continuing their education to receive a Bachelor’s degree.  
At least 8 students currently enrolled in the program at NMC have indicated they would plan to enroll in the new 
freshwater science and sustainability program at WMU in fall 2014, and this number is likely to increase once the 
program has become established.  We also expect that students in residence at WMU will find the program attractive.  
For example, the advising office in Arts and Sciences has already received several inquiries.  Thus we expect 
approximately 20 students will enter the program each year from NMC, with additional students from Kalamazoo 
resulting in about 50 students in the program at any given time after year one.  

 
7. Effects on resources. Explain how your proposal would affect department and University resources, including faculty, 

equipment, space, technology, and library holdings. Tell how you will staff additions to the program. If more advising 
will be needed, how will you provide for it? How often will course(s) be offered? What will be the initial one-time costs 
and the ongoing base-funding costs for the proposed program? (Attach additional pages, as necessary.) 

 
The program requires that several ENVS courses be offered in online/hybrid format in addition to current face-to-face 
offerings.  To help alleviate this increased workload, two new tenure-track faculty members (one 100% ENVS; one 
jointly appointed in ENVS and Biological Sciences) will be recruited whose appointments will begin August 2014.  
Additionally, a new faculty member who joined ENVS recently will participate in the program.  These additions will 
allow us to meet requirements of the freshwater science and sustainability major and the environmental studies major 
without affecting the workload of current faculty. These hires have been developed in partnership with Extended 
University Programs and have been approved by the College of Arts and Sciences Dean’s Office. 
 
More students in the Environmental Studies Program will increase demand for advising.  Currently, students are 
advised largely by the Program Coordinator.  The Program Director will be responsible for advising off-campus 
students in the freshwater science and sustainability program. 

 
8. General education criteria. For a general education course, indicate how this course will meet the criteria for the area 

or proficiency. (See the General Education Policy for descriptions of each area and proficiency and the criteria. Attach 
additional pages as necessary. Attach a syllabus if (a) proposing a new course, (b) requesting certification for 
baccalaureate-level writing, or (c) requesting reapproval of an existing course.) Not applicable 
 

9.   List the learning outcomes for the proposed course or the revised or proposed major, minor, or concentration. These 
are the outcomes that the department will use for future assessments of the course or program.  
 
The interdisciplinary and integrative nature of the program requires students to develop skills across a broad 
spectrum of environmental, social, and economic dimensions.  Specific learning objectives are: 
Freshwater Sciences  
 Demonstrate the ability to apply fundamental concepts of the physical, chemical, and biological dynamics of 

streams, lakes, and wetlands to support decisions related to the sustainable management of aquatic systems and 
species.  

 Demonstrate understating of water resources management principles, including the effects of water uses and 
runoff on water quality and quantity.  

Environmental Sciences 
 Demonstrate a fundamental understanding of the movement of energy and matter in the environment, how 

individual organisms, natural populations, biotic communities, and ecosystems vary, and how human activities 
influence the complex interrelationships within and among them. 

 Understand how human activities impact freshwater environments and how policy initiatives impact human and 
ecosystem health. 

 Demonstrate environmental literacy and awareness surrounding sustainable management. 
 Appreciate local and global ecological issues with an improved awareness of the importance of place to 

environmental sustainability.  
Social Sciences 
 Understand how environmental policy and law are developed, implemented and evaluated, including cost-benefit 

analysis, risk analysis, and environmental impact assessment to support decision making. 
 Respect, appreciate, and understand diverse perspectives of a multicultural society and analyze the opportunities, 

tensions, dynamics, and consequences resulting from diversity. 
 Analyze and evaluate the social and political institutions and factors which influence the behaviors of individuals 

and systems, including technology, values, ethics and social responsibility.  
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Economics & Business 
 Conduct cost-benefit analysis related to the management of water, air and other natural resources. 
 Recognize common approaches for valuation of environmental goods and services and analyze the economic 

effects of environmental policies.   
 Understand the measurement, recording and reporting of business transactions, with an emphasis on financial 

reporting for making sustainable decisions. 
 Understand how organizations create customer value through marketing strategy planning, with an emphasis on 

how sustainability impacts buyer behavior, market segmentation, product planning, service quality, promotion, 
pricing and managing channel relationships. 

 Understand how to design, implement, and manage sustainable supply chain systems, consistent with the 
sustainable business strategy of the organization. 

 
 
10. Describe how this curriculum change is a response to assessment outcomes that are part of a departmental or college 

assessment plan or informal assessment activities.  
 

The proposed program arose largely as an opportunity to collaborate and partner with NMC to create a degree 
completion program for Freshwater Studies students at NMC. In addition, we anticipate the program will provide a 
very attractive new curriculum for some students in residence at WMU. A full assessment plan, based on the learning 
outcomes described above, will be implemented when the program begins, and will be reviewed regularly by the 
program curriculum committee. 

 
 
11.  (Undergraduate proposals only) Describe, in detail, how this curriculum change affects transfer articulation for 

Michigan community colleges. For course changes, include detail on necessary changes to transfer articulation from 
Michigan community college courses. For new majors or minors, describe transfer guidelines to be developed with 
Michigan community colleges. For revisions to majors or minors, describe necessary revisions to Michigan community 
college guidelines. Department chairs should seek assistance from college advising directors or from the admissions 
office in completing this section.  

 
The proposed major was originally designed to accommodate students in the Freshwater Studies program at NMC 
who were interested in pursuing a four-year degree. Environmental Studies has consulted with the admissions office 
about transfer equivalencies for all required courses. The framework provided here should be easily extended to other 
community colleges as well. 
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Proposed Catalog Copy 
 
Freshwater Science and Sustainability Major (92 hours) 
 
The freshwater science and sustainability major is an interdisciplinary and integrative program that provides students 
with the scientific knowledge and skills to: 1) understand and research freshwater ecosystems, including biology, 
chemistry, hydrology, limnology, resource management and flow processes, and; 2) integrate scientific research with 
the environmental, social and economic issues of sustainable management.  The program fosters an understanding of 
both the core principles within and the intersections between three pillars of sustainability: environmental, social and 
economic systems, with a particular emphasis on freshwater sciences.  The degree will prepare students to address 
the complex regional, national, and global challenges related to the sustainability of freshwater resources.  Because of 
the interdisciplinary nature of the program and the large number of credit hours required, this program does not 
require students to have a minor. 
 
Required Courses 
Introductory Courses 
(Transfer students should consult the relevant transfer guides and with a program advisor to discuss specific course 
equivalencies.  The specific course equivalencies for students entering the program from NMC are detailed in 
supporting materials.) 
 
Anthropology 1200 - Peoples of the World  Credits: 3 hours 
Economics 2010 – Principles or Microeconomics   Credits: 3 hours 

OR  
Economics 2020 – Principles of Macroeconomics   Credits: 3 hours 
Mathematics 1110 - Algebra II  Credits: 4 hours 
Statistics 3660 – Introduction to Statistics  Credits: 4 hours 
Geography 2250 – Introduction to Meteorology and Climatology  Credits: 4 hours 
Geosciences 3220 – Ocean Systems  Credits: 3 hours 
Biological Sciences 1500 – Molecular and Cellular Biology  Credits: 4 hours 
Biological Sciences 1510 – Organismal Biology  Credits: 4 hours 
Chemistry 1100 – General Chemistry I  Credits: 3 hours  
Chemistry 1110 – General Chemistry Laboratory I  Credits: 1 hour 
 
Sustainability Core 
Anthropology 3470 – Ethnicity/Multiculturalism  Credits: 3 hours 
Philosophy 3160 - Ethics in Engineering and Technology  Credits: 3 hours 
Economics 3190 – Environmental Economics  Credits: 3 hours 
Accountancy 3990 – Sustainable Accounting  Credits: 3 hours 
Management 3120 – Sustainable Operations  Credits: 3 hours 
Marketing 3330 – Sustainable Marketing  Credits: 3 hours 
Environmental Studies 2150 – Environmental Systems and Cycles  Credits: 3 hours 
Environmental Studies 2250 – Environmental Ecology  Credits: 3 hours 
Environmental Studies 3000 – Introduction to Sustainability  Credits: 3 hours 
Environmental Studies 3400 – Environmental Policy  Credits: 4 hours 
Geography 3500 – Conservation and Environmental Management  Credits: 3 hours 
 
Freshwater Core 
Biological Sciences 5535 – Freshwater Ecology   Credits: 4 hours  
Biological Sciences 5545 – Human Impact on Great Lakes Ecosystem  Credits: 3 hours  

OR  
Geography 5530 – Water Resources Management  Credits: 3 hours 
Environmental Studies 5400 – Freshwater Policy  Credits: 3 hours 
 
Baccalaureate-Level Writing Requirement 
Students who have chosen the freshwater science and sustainability major will satisfy the Baccalaureate-Level Writing 
Requirement by completing the following course: 
 
Environmental Studies 3200 – Major Environmental Writings  Credits: 3 hours 
 
Freshwater Science Elective Courses  
A minimum of 12 credit hours should be chosen from any of the following courses: 
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Biological Sciences 4990 – Independent Research in Biological Sciences  Credits: 1 to 4 hours 
Biological Sciences 5440 – Global Change Ecology  Credits: 3 hours 
Biological Sciences 5970 – Topics in Biological Sciences  Credits: 3 to 4 hours 
Biological Sciences 5525 – Fish Ecology  Credits: 3 hours 
Geography 4120 – Professional Practice  Credits: 1 to 3 hours 
Geography 5550 – Contemporary Issues in Resources Management  Credits: 3 hours 
Geography 5570 – Environmental Impact Assessment   Credits: 3 hours 
Geography 5630 – Surveying Techniques  Credits: 4 hours 
Geosciences 5090 – Surface Water Hydrology  Credits: 3 hours 
Geosciences 5120 – Principles of Hydrogeology  Credits: 3 hours 
Geosciences 5230 – Hazardous Waste Operation and Emergency Response  Credits: 1 hour 
Geosciences 5240 – Remediation Design and Implementation  Credits: 1 hour 
Geosciences 5270 – Principles of Well Drilling and Installation  Credits: 1 hour 
Geosciences 5280 – Principles and Practices of Groundwater Sampling and Monitoring  Credits: 1 hour 
Geosciences 5500 – Environmental Field Geochemistry  Credits: 3 hours 
 
Advising: 
Given the interdisciplinary nature of the program, it is very important that students work regularly with program 
advisors. Additionally, this program contains a number of courses that will be offered in hybrid or online formats, and 
that include significant fieldwork components. Please consult with a program advisor and review the schedule of 
courses closely when selecting your classes. 
  
Academic Standards 
Students in this program must earn a grade of “C” or better in all courses counted toward their major. 
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Scheduling Plan 
 
The sample schedule below applies to the final two years of study for a student who has taken the required 
introductory courses and has satisfied most other requirements (e.g., general education, proficiencies, and foreign 
language). 
 
 

Year 3 
Fall Spring Summer I Summer II 
ENVS 2150 ENVS 2250 BIOS 5545 BIOS 5535 
ENVS 3000 ECON 3190 GEOG 3500 GEOS 5120 
MGMT 3120 ACTY 3990   
ANTH 3470 PHIL 3160   
    

Year 4 
ENVS 3200 ENVS 5400 BIOS 5525  
ENVS 3400 MKTG 3330 Elective  
GEOS 5090 GEOG 5550   
BIOS 5970 Elective   
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