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I. OVERVIEW and RATIONALE  
A. Briefly describe the nature of the proposed program and explain why the institution should offer it. 
[You may want to refer to student demand, market demand for graduates, institutional strengths, 
disciplinary trends, synergy with existing programs, and/or institutional strategic priorities.]  
 

The Department of Environmental Science and Technology (ENST) was formed July, 
2006, bringing together faculty from two departments in the College of Agriculture and 
Natural Resources:  the soil science faculty from the former Department of Natural 
Resource Sciences and Landscape Architecture (NRSL), and most of the faculty from the 
former Department of Biological Resources Engineering (BRE).  Simultaneous with the 
formation of ENST, the soil science option of the NRSC Ph.D. graduate program was 
transferred to the new ENST department.   
 
Following the philosophy that underpinned the establishment of the new Department of 
Environmental Science and Technology, we acknowledge that numerous departments 
and units on the campus and in the system are engaged in various aspects of the 
environmental enterprise. As our graduate program grows, it will complement, and thus 
strengthen, existing efforts in the environmental arena. We will be intentional in our 
collaboration, cooperation and support of these programs. 
 
As described above, we anticipate collaborations with a great many units on the campus 
and within the system.  In particular, we recognize the valuable contributions of, and 
expect close collaborations with, programs in the following units with whom we have 
already had serious conversations: Architecture, Planning, and Preservation; Chemical 
and Life Sciences (BEES, CONS); Civil and Environmental Engineering; Geography 
(geospatial analysis, land use and global change); Geology; Marine Environmental and 
Estuarine Studies; Plant Science and Landscape Architecture. We anticipate and hope 
that there will be many others. 
 
As a newly organized department, ENST proposes to offer a graduate program leading to 
the Doctor of Philosophy degree1. Candidates for the Ph.D. degree will work within one of 
three specializations: 1) Soil and Watershed Sciences; 2) Ecological Technology Design; 
or 3) Wetland Science.  While this proposal creates new graduate programs for ENST, 
nearly all of the courses are already established and being taught by current ENST 
faculty.  However, we do propose the creation of two new courses that will contribute to 
the ENST core (one of which has been taught before), and three new courses to support 
offerings in the Wetland Science and Ecological Technology Design specializations. 
 
The specialization in Soil and Watershed Sciences is essentially identical to the Soil 
Science option of the Natural Resource Sciences (NRSC) program that was administered 
within the former Dept of NRSL and transferred to the ENST Dept. during the recent 
reorganization.  (After the Soil and Watershed Sciences specialization is approved as part 
of the new ENST Ph.D. graduate program, the Soil Science option of the NRSC Ph.D. 
graduate program will be phased out.) This graduate program will continue to prepare 
students to address challenging environmental issues that involve the soil resource at 
field, landscape and watershed scales. Soils are the most complex and ecologically 
significant biogeochemical systems on Earth. Soil processes and the soil resource are 
critical to all terrestrial ecosystems from prairies to the Alaskan tundra, to wetlands, to our 

 
1 We propose that students admitted to the Soils option of the NRSC Ph.D. program after July 1, 2006 be permitted the 
opportunity of transferring into the ENST Ph.D. program, should they wish to do so. 
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cities, to forests to biofuel farms. Soil Science is at the center of the study of what the 
National Science Foundation terms the Critical Zone - the confluence of atmosphere, 
lithosphere, hydrosphere and biosphere near the surface of the Earth.  The quality of the 
Soil Science program and faculty is already recognized nationally and internationally; the 
program now housed in ENST represents one of the top three Soil Science programs in 
the northeast USA (along with Cornell University and The Pennsylvania State University).   
 
The specialization in Ecological Technology Design will be a distinct program on a 
national scale that prepares students to integrate natural systems with the built 
environment to solve environmental problems while achieving economic, ecological and 
social sustainability. The science and application of using natural systems, processes and 
organisms to address environmental issues has evolved during the last few decades to a 
mature level whereby there are strong employment opportunities for graduates that are 
educated jointly in ecology and technology. Examples of eco-technological applications 
include: the restoration of urban and rural streams, the creation of wastewater treatment 
wetlands, the design of raingardens and bioretention systems for low-impact stormwater 
management, the design of eco-industrial parks, the life cycle assessment of products for 
improved environmental performance, the bioremediation and phytoremediation of 
contaminated land and groundwater, ecological systems for by-product recovery, and 
filtration of contaminated air with bioreactors. The creation of this new specialty will place 
the University of Maryland at the frontier among public universities in offering such a 
forward looking program.  Programs similar to this exist at Ohio State Univ., the Univ. of 
Florida and UC Berkeley.  At its core the Ecological Technology Design program will build 
upon the expertise of the faculty from the former Biological Resources Engineering 
Department, and advance with contributions from faculty from the former NRSL 
Department and campus faculty outside the ENST Department. [Note: The Ecological 
Technology Design specialization will be the focus for the ENST faculty formerly of the 
Biological Resources Engineering Department. These faculty have advised students in the 
ENBE Ph.D. graduate program which was transferred to the College of Engineering’s 
Bioengineering Department upon the 2006 reorganization and will be phased out over the 
next few years after the ENST Ph.D. graduate program is approved.] 
 
The specialization in Wetland Science is intended to address the keen awareness among 
the Environmental community that wetlands represent a critical and understudied 
component of many larger ecosystems.  Wetlands have rapidly gained public attention 
over the last two decades as they have been brought into the limelight by state and 
federal regulations and through the attention given such large scale environmental issues 
as hurricane Katrina.  Several faculty recently united within the newly formed Dept. of 
ENST have for years conducted research and taught courses in Wetland science.  This 
new organization provides a critical mass, greater cooperation and synergism in Wetland 
Science research and education and a real opportunity to move forward.   Currently, 
universities with well recognized Wetland Science programs include, The University of 
Florida, Duke University, The Ohio State University and Louisiana State University.  Our 
goal is for the University of Maryland to become recognized as a national and international 
leader in the area of Wetland Science, and for our Ph.D. graduate program to be sought 
as the destination of choice for the best students pursuing graduate studies in Wetland 
Science.  What is true of Environmental Science in general, is also true of Wetland 
Science in particular – namely that there are many faculty in various units on this campus, 
and on other campuses in the system, that are involved in research and teaching in this 
area.  In naming this as a specialization within the ENST Ph.D. graduate program we are 
not intending to claim exclusivity, but rather would vigorously work to raise the levels of 
collaboration and cooperation among faculty and among all interested units. 
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B. How big is the program expected to be? From what other programs serving current students, or from 
what new populations of potential students, onsite or offsite, are you expecting to draw?  

The soils specialization of NRSC is currently housed in ENST, with a total of 18 graduate 
students (and this program has averaged 18 students over the last four years.), with about 
40% of these being Ph.D. students.  With the addition of two new specializations, over the 
next five years we expect this number to double, resulting in a total graduate enrollment of 
approximately 35 to 40 graduate students with approximately half of these students being 
enrolled in Ph.D. programs. 

 

II. CURRICULUM  

A. Provide a full catalog description of the proposed program, including educational objectives and any 
areas of concentration.  

 
The Department of Environmental Science and Technology proposes to offer a program in 
graduate studies leading to the Doctor of Philosophy degree.  Candidates for the Ph.D. 
degree will work within one of three specializations: 1) Soil and Watershed Sciences; 2) 
Ecological Technology Design; or 3) Wetland Science. 

 
 
 B. List the courses (number, title, semester credit hours) that would constitute the requirements and 

other components of the proposed program. Provide a catalog description for any courses that will be 
newly developed or substantially modified for the program.  

 
 Requirements for Graduate Programs in ENST 

Environmental science and technology is by nature a multidisciplinary enterprise. 
Therefore, the graduate program requirements have been designed to provide a 
necessary curricular foundation while preserving maximum flexibility for the student in 
selecting coursework to support their research and educational objectives. 

  
Requirements for the Doctor of Philosophy Degree 

a. Required Coursework - Students in the Ph.D. program will be expected to design a 
focused, coherent program of study that must be approved by the student’s Advisor 
and Advisory Committee and must provide the student with sufficient depth in the area 
of study to carry out the independent planned research.  This program requires a 
minimum of 50 semester hours of coursework beyond the B.S. degree. All students in 
the Ph.D. program will be required to complete a core of courses that includes 
Research Principles and Methodology in Environmental Science and Technology 
(ENST 6XX) (3 credits), Communication and Professional Development in 
Environmental Science and Technology (ENST 7XX), two graduate level courses in 
statistics (from among BIOM 601, 602, 603, 621 or equivalent) and two semesters of 
Graduate Seminar (ENST 798) (2 credits).  Students must have completed all 
coursework required for the M.S. degree in their area of specialization.  In addition, 
students must complete 12 credits of dissertation research (ENST 898/899).  
Additional curriculum requirements are outlined below for each area of specialization. 
Details concerning requirements are also summarized in the appended summary 
table of requirements (Table 3). 
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i. Students in the Soil and Watershed Sciences specialization must complete one  
graduate level course in physical chemistry or biochemistry  and at least one 
additional graduate level course in chemistry, biochemistry, physics, mathematics, 
engineering, or computer science. 
ii. Students in the Ecological Technology Design specialization must have one 
graduate level course in ecosystem modeling and one additional graduate level 
course in ecology, ecological design or ecological engineering.  
iii. Students in the Wetland Science specialization must have one graduate level 
course in modeling and two additional graduate level courses from within the 
areas of Ecology, Soil Science, or Hydrology. 

b. Advancement to Candidacy - Students must pass a written and an oral 
comprehensive exam and prepare a written research proposal that must be approved 
by the student's Advisor and members of the Advisory Committee before the student 
will be advanced to candidacy.  
c. Dissertation Defense – to earn the Ph.D. degree students must write and 
successfully defend a dissertation based upon original research. 

 
New courses: 
 
ENST 6xa RESEARCH PRINCIPLES AND METHODOLOGY IN ENVIRONMENTAL 
SCIENCE AND TECHNOLOGY (3 credits) 
Fundamentals of research strategies useful and appropriate to Environmental Science 
and Technology, including a survey of current methodologies available for field and 
laboratory based projects that researchers are likely to utilize. 
 
ENST 6xb CREATED AND RESTORED WETLANDS (3 credits) 
Principles and practices of designing and constructing wastewater treatment wetlands and 
restoring and creating natural wetlands. 
 
ENST 6xc ECOLOGICAL TECHNOLOGY DESIGN (3 credits) 
Principles of design are illustrated with case studies from biologically-based waste 
treatment systems, ecosystem management and sustainable development. 
 
ENST 6xd ECOSYSTEM SIMULATION MODELING (3 credits) 
Fundamentals of conceptualizing, developing, calibrating, validating and simulating 
mathematical models of ecosystems. 
 
ENST 7xx COMMUNICATION AND PROFESSIONAL DEVELOPMENT IN 
ENVIRONMENTAL SCIENCE AND TECHNOLOGY (2 credits) 
Training in communication and professional development to prepare students to succeed 
in careers within the fields of environmental science and technology. Topics will include 
communication with academic and non-academic audiences, manuscript and technical 
writing, multi-disciplinary collaboration, management, professionalism, mentoring, 
leadership, ethics, job search, and career opportunities. Course emphasizes practical 
training through facilitated discussions and critique practicums. 
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C. Describe any selective admissions policy or special criteria for students selecting this field of study.  

Basic Admissions Requirements for Graduate Studies in ENST 
 
To be admitted to pursue the Ph.D. degree students must have completed an M.S. 
Degree in a closely related field2 and must have fulfilled all admission requirements for the 
M.S. degree. 

 
 
III. STUDENT LEARNING OUTCOMES AND ASSESSMENT  

A. List the program's learning outcomes and explain how they will be measured. 

B. Include a general assessment plan for the learning outcomes. (In lieu of a narrative for both IIIA and IIIB, 
you may attach the program's learning outcomes assessment forms.)  

Learning Outcomes for the Graduate Program in ENST 
 
Students completing a Ph.D. Degree in ENST: 
1. will independently read and synthesize pertinent information from the body of published scientific 

literature 
2. will independently plan, design and conduct original research following scientific protocols 
3. will collect, analyze and interpret data from an original research project 
4. will effectively and independently write original research findings for a scientific audience of a quality 

suitable for publication in an appropriate scientific journal 
5. will orally communicate a technical summary of their original research effort to a scientific audience 
 

Outcomes Assessment Schedule 
 
The following events are included as regular components of the normal graduate student program and provide 
opportunity for outcome assessment.  The approximate timing at which these events occur within a student’s 
program is also provided. 
 
For Ph.D. Students 
Ph.D. Entrance Seminar – within first year 
Ph.D. Qualifying Exam – normally during year three 
Ph.D. Exit Seminar – at the end of the Ph.D. program 
Ph.D. Dissertation – at the end of the Ph.D. program 
 

 
2 In special cases, exceptional students may be admitted to a Ph.D. program without first completing an M.S. degree.  
These students should have an exceptional academic record and test scores and should have demonstrated significant 
research experience during their B.S. program (such as completion of a research based honors thesis.) 
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Graduate Program in ENST Assessment Rubric 
 
Each member of the assembled faculty committee should complete one of these forms for the student in question 
following the conclusion of the faculty discussion, but before the student returns to the room (if applicable).  Do not identify 
yourself or the student by name on this form.  Add your form to the envelope held by the Chair of this committee. 
 
This is a: 
____ M.S. Entrance Seminar    ____ M.S. Thesis Defense         ____ M.S. Paper     ____ M.S. Qualifying Exam     
____ Ph.D. Entr. Seminar         ____ Ph.D. Qualifying Exam    ____ Ph.D. Dissertation Defense 
 
Semester: ___________________________ 
 
 Check one for each listed criterion 

Criteria for scientific components: Professional Novice Unacceptable Not Applicable 

Statement of problem is clear and well-conceptualized.     

There is appropriate use and synthesis of published literature.     

Research methods are well-selected and well-executed.     

Conclusions are well-justified.     

 
 Check one for each listed criterion 

Criteria for communication components: Professional Novice Unacceptable Not Applicable 

The student observed time limitations, spoke with clarity and 
sense of organization, and overall gave a compelling oral 
performance. 

    

The student answered the questions faculty asked.     

The student answered questions in ways that deepened the 
discussion. 

    

The project is well-written.     

The project is publishable.     

 
 Check one for each listed criterion 

Criteria for knowledge components: Professional Novice Unacceptable Not Applicable 

Student demonstrates a general knowledge of the field of 
study 

    

Student demonstrates knowledge in their area of 
specialization  

    

Student demonstrates knowledge of recent developments      

 
Comments (optional): 
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IV. FACULTY AND ORGANIZATION 

A. Who will provide academic direction and oversight for the program? [This might be a department, a 
departmental subgroup, a list of faculty members, or some other defined group.] 

The ENST graduate program will be administered entirely within the Department of 
Environmental Science and Technology by the Departmental Graduate Committee.  The 
Graduate committee will be overseen by the Director of Graduate Studies who will be 
appointed by the ENST department Chair.  The ENST graduate committee will consist of 
the Director of Graduate Studies and four additional members, who must be associate or 
full members of the graduate faculty.  These committee members will be elected by the 
ENST faculty and will serve for a period of four years with one committee member rotating 
off at the end of each year. 

The ENST Departmental Graduate Committee will be responsible: 1) to periodically review 
and to propose to the ENST faculty any needed policy changes related to the Graduate 
Program; 2) to review and propose action to the graduate school on individuals making 
application to the ENST graduate program; 3) to evaluate, rank and make 
recommendations to the ENST chair regarding the merit of graduate applicants for 
consideration in awarding departmental assistantships. 

Members of the ENST faculty who will advise graduate students within various 
specializations of the ENST graduate program include the following: 

Name Rank Program Specializations 
  S&W Sci. ETD Wetl. Sci. 
Adams, Lowell Adj Assoc Prof  x x 
Baldwin, Andrew Associate Prof  x x 
Becker, Jennifer Assistant Prof  x  
Coale, Frank Professor x   
Felton, Gary Associate Prof x x  
Hill, Robert Professor x   
James, Bruce Professor x   
Kangas, Patrick Associate Prof  x x 
McGrath, Joshua Assistant Prof x   
Miller, Ray Professor x   
Meisinger, J.J. Adj. Assoc. Prof x   
Momen, Bahram Associate Prof x  x 
Needelman, Brian Assistant Prof x  x 
Rabenhorst, Marty Professor x  x 
Ross, David Professor  x  
Tilley, David Assistant Prof  x x 
Weil, Ray Professor x   
Weismiller, Richard Professor x x  
Wheaton, Fred Professor  x  

  
B. If the program is not to be housed and administered within a single academic unit, provide details of its 

administrative structure. This should include at least the following: 
 

Not Applicable 
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V. OFF CAMPUS PROGRAMS   

 
Not Applicable 

 
VI. OTHER ISSUES  

A. Describe any cooperative arrangements with other institutions or organizations that will be important 
for the success of this program.    
 

Because many of the faculty within the Department of ENST historically have collaborated 
with faculty from other departments on the campus and other units in the system, we 
intend for this to continue. One of the principles  that underpinned the establishment of the 
new Department of Environmental Science and Technology was the  acknowledgement  
that numerous departments and units on the campus and in the system are engaged in 
particular aspects of environmental studies. Through continued informal cooperation, we 
intend for the graduate program in ENST to complement, and thus strengthen, 
environmental work on the campus and in the system. 
 
In particular, we acknowledge and affirm the importance of the following programs and  
 
Although not involving formally structured relationships, we anticipate that faculty and 
students within the ENST graduate program will especially collaborate and interact with 
faculty from these programs.   

 
B. Will the program require or seek accreditation?  NO. Is it intended to provide certification or 
licensure for its graduates?  NO..  Are there academic or administrative constraints as a consequence?   
NO. 
 

VII. COMMITMENT TO DIVERSITY  
Identify specific actions and strategies that will be utilized to recruit and retain a diverse student body.  
 

(1)  Increase communications with undergraduate programs, and solicit applications from 
students enrolled, at 1890 Land Grant Institutions and historically black colleges, both 
within and without USM; 
(2)  Continue faculty involvement with International Programs in Agriculture and Natural 
Resources (IPAN), which will bring in students from all over the world.  

 
VIII. REQUIRED PHYSICAL RESOURCES  

A. Additional library and other information resources required to support the proposed program. You 
must include a formal evaluation by Library staff.   NONE. 

B. Additional facilities, facility modifications, and equipment that will be required. This is to include 
faculty and staff office space, laboratories, special classrooms, computers, etc.   NONE. 

C. Impact, if any, on the use of existing facilities and equipment. Examples are laboratories, computer 
labs, specially equipped classrooms, and access to computer servers.   NONE. We anticipate that 
students will be accommodated within the currently available office and laboratory space. 
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IX. RESOURCE NEEDS and SOURCES  

 
Describe the resources that are required to offer this program, and the source of these resources. Project 
this for five years. In particular:  

A. List new courses to be taught, and needed additional sections of existing courses. Describe the 
anticipated advising and administrative loads. Indicate the personnel resources (faculty, staff, and 
teaching assistants) that will be needed to cover all these responsibilities.  

Most of the ENST courses that will be utilized in the ENST graduate program are currently 
taught by ENST faculty.  We are proposing the creation of five new courses (listed under 
section II.B.) for the graduate programs in ENST.  These new courses will be partially 
supported by existing faculty and will also be partly supported by new faculty lines that 
have been requested in the ENST undergraduate proposal. 

B. List new faculty, staff, and teaching assistants needed for the responsibilities in A, and indicate the 
source of the resources for hiring them.    

There are new faculty lines that are being requested in the ENST undergraduate program proposal.  
These new faculty will partially support the new graduate courses as will also the current ENST 
faculty. 

C. Some of these teaching, advising, and administrative duties may be covered by existing faculty and 
staff. Describe your expectations for this, and indicate how the current duties of these individuals will be 
covered, and the source of any needed resources.  

This proposal creates an Ph.D. program within ENST, with specializations supported by 
courses that are, for the most part, already being taught through the existing faculty in 
ENST. Most of the teaching and advising for the new program will be covered by existing 
ENST faculty as they have been doing for the Ph.D. programs in NRSC and ENBE prior to 
the reorganization and subsequent creation of ENST.  The new faculty hires described in 
the ENST undergraduate proposal will also partially support the teaching of the new 
proposed courses for the graduate program. 

 

D. Identify the source to pay for the required physical resources identified in Section VIII. above.   N/A. 

E. List any other required resources and the anticipated source for them.   NONE. 

F. Provide the information requested in Table 1 and Table 2 (for Academic Affairs to include in the 
external proposal submitted to USM and MHEC).  Tables (which reflect the projections for both the 
M.S. program and the Ph.D. program) are attached. 

http://www.usmd.edu/usm/academicaffairs/academic_programs/table1.html
http://www.usmd.edu/usm/academicaffairs/academic_programs/table2.html
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BUDGET NARRATIVE 
 

The proposals for new M.S. and Ph.D. instructional programs in Environmental Science and Technology 
(ENST) are inextricably linked with the concurrent proposal for a new ENST undergraduate (B.S.) program.  
For clarity and ease of presentation, all projected changes in total ENST instructional program resources, 
exclusive of graduate student tuition, are reflected in the undergraduate program proposal budget.  In summary, 
the undergraduate program proposal budget accounts for four new instructional faculty positions, four new 
graduate teaching assistant positions, resources for library operations and resources for modest facilities 
renovation infused over a period of four years.  These new program resources represent a reallocation of 
existing Department, College, and Campus funds.  The new faculty, teaching assistant, library support and 
facilities renovation resources outlined in the undergraduate proposal will be combined with existing resources 
to deliver both graduate and undergraduate ENST programs.    
 
TABLE 1: RESOURCES 
 Currently, ENST has 5.69 FTE instructional faculty positions.  The Department will allocate internal 
resources to support 1.5 FTE Administrative Staff support for the proposed graduate programs (M.S. & Ph.D.).  
Tuition revenue was calculated based on projected student numbers and the following assumptions regarding 
tuition sources: 40% in-state students, 60% out-of-state students, and 5% annual tuition increase beginning in 
Year 3.  Currently, ENST graduate programs have an enrollment of approximately 15 students.  We project that 
the proposed ENST graduate programs will attract 5 new full-time students per year for a total of 40 graduate 
students (M.S. & Ph.D.) by Year 5.   
 
TABLE 2: EXPENDITURES 
 Currently, ENST has 5.69 FTE instructional faculty positions.  There are no changes proposed for 
faculty, administrative or support staff expenditures that are directly attributed to the graduate program 
proposals.   
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TABLE 1: RESOURCES      
      
Resource Categories Year 1 Year 2 Year 3 Year 4 Year 5
  2007-08 2008-09 2009-10 2010-11 2011-12
            
1. Reallocated Funds (a + b, below) $522,747 $522,747 $522,747 $522,747 $522,747

Department, Chair ENST           
a. Instructional Faculty Salary $462,747 $462,747 $462,747 $462,747 $462,747

Instructional Faculty, FTEs 5.69 5.69 5.69 5.69 5.69
b. Administrative Staff Salary $60,000 $60,000 $60,000 $60,000 $60,000

Administrative Staff, FTEs 1.5 1.5 1.5 1.5 1.5
            
2. Tuition / Fee Revenue (f + k, below) $65,569 $131,138 $206,535 $289,164 $379,505

c.  Additional New Full-Time Students 5 5 5 5 5
d.  Additional Accumulated New Students 5 10 15 20 25
e.  Annual Tuition Rate (assumes 40% in-state, 

60% out-of-state, 5% tuition increase annually 
beginning in year 3) $10,811 $10,811 $11,351 $11,919 $12,515

f.  Annual Full-Time Revenue (d x e) $54,055 $108,110 $170,265 $238,380 $312,875
g. Additional New Part-Time Students 1 1 1 1 1
h. Additional Accumulated New Part-Time 1 2 3 4 5
i.  Part-Time Credit Hour Rate (assumes 90% in-

state, 10% out-of-state, 5% tuition increase annually 
beginning in year 3) 

$1,919 $1,919 $2,015 $2,116 $2,221
j.  Annual Part-Time Credit Hours 6 6 6 6 6
k. Total Part-Time Revenue (h x i x j) $11,514 $23,028 $36,270 $50,784 $66,630

            
3. Grants, Contracts & Other External Sources $0 $0 $0 $0 $0
            
4. Other Sources $0 $0 $0 $0 $0
            
TOTAL (add 1 + 2 + 3 + 4) $588,316 $653,885 $729,282 $811,911 $902,252
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TABLE 2: EXPENDITURES      
      
Expenditure Categories Year 1 Year 2 Year 3 Year 4 Year 5
  2007-08 2008-09 2009-10 2010-11 2011-12
            
1. Total Faculty Expenses (b+c, below) $601,571 $601,571 $601,571 $601,571 $601,571

a. Instructional Faculty, FTEs 5.69 5.69 5.69 5.69 5.69
b. Total Faculty Salary $462,747 $462,747 $462,747 $462,747 $462,747
c. Total Faculty Benefits $138,824 $138,824 $138,824 $138,824 $138,824

            
2. Total Administrative Staff Expenses (d+e, 
below) $78,000 $78,000 $78,000 $78,000 $78,000

d. Administrative Staff, FTEs 1.5 1.5 1.5 1.5 1.5
e. Total Administrative Staff Salary $60,000 $60,000 $60,000 $60,000 $60,000
f. Total Administrative Staff Benefits $18,000 $18,000 $18,000 $18,000 $18,000
            

3. Total Support Staff Expenses (h+i, below) $120,900 $120,900 $120,900 $120,900 $120,900
g. Support Staff, FTEs 3.0 3.0 3.0 3.0 3.0
h. Total Support Staff Salary $93,000 $93,000 $93,000 $93,000 $93,000
i. Total Support Staff Benefits $27,900 $27,900 $27,900 $27,900 $27,900
            

4. Equipment $0 $0 $0 $0 $0
            

5. Library $0 $0 $0 $0 $0
            
6. New or Renovated Space $0 $0 $0 $0 $0
            
7. Other Expenses $0 $0 $0 $0 $0
            
TOTAL (add 1+2+3+4+5+6+7) $800,471 $800,471 $800,471 $800,471 $800,471
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Table 3. ENST Ph.D. Graduate Program - Summary of Requirements 
Area of Specialization Soil and Watershed Sciences Ecological Technology Design Wetland Science  
Ph.D. Dept Admission M.S. Degree in a closely related field3; All admission requirements for the M.S. degree (ie Basic Science Requirement, GRE, etc). 
Grad School Requirements 12 credits of dissertation research (899); A dissertation based on original research 
ENST Core Requirements ENST 6XX - Research Principles and Methodology  in Environmental Science and Technology (3 credits) 

ENST 7XX - Communication and Professional Development in Environmental Science and Technology (2 credits) 
ENST 798  Graduate Seminar  (2 semesters – 2 credits) 
Two graduate level statistics courses (from among, or equivalent to, those on approved list) 4; 

Other ENST Requirements Students are expected to complete a minimum of 50 credits beyond the B.S. degree (In addition to research credits 898 and 899) 
Specialization Requirements Completion of M.S. specialization 

requirement plus one semester of 
graduate level physical chemistry or 
biochemistry and at least one additional 
graduate level course in chemistry, 
biochemistry, physics, mathematics, 
engineering, or computer science. All 
courses to be approved by the advisory 
committee. 

Completion of M.S. specialization 
requirement plus one semester of graduate 
level systems modeling and one additional 
graduate level course in ecology, 
ecological design or ecological 
engineering. All courses to be approved by 
the advisory committee. 
 

Completion of M.S. specialization 
requirement plus one graduate level 
course in modeling; two additional 
graduate level courses from within the 
areas of Ecology, Soil Science, or 
Hydrology. All courses to be approved 
by the advisory committee. 

 

                                                 
3 In special cases, exceptional students may be admitted to a Ph.D. program without first completing an M.S. degree.  These students should have an 
exceptional academic record and test scores and should have demonstrated significant research experience during their B.S. program (such as completion of 
a research based honors thesis.) 
 
4 Approved Statistics Courses: 
BIOM 601  Biostatistics I (4)  
BIOM 602  Biostatistics II (4)  
BIOM 603  Biostatistics III (4)  
BIOM 621  Applied Multivariate Statistics (3)  
GEOG606  Quantitative Spatial Analysis (3) 
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Table 4. Courses presently offered for graduate level credit by faculty in the Dept. 
of ENST 
Acronym Number Title Credits Instructor 

ENST 405** Energy and Environment 3 Tilley 
ENST 411** Principles of Soil Fertility 3 Weil 
ENST 413** Soil and Water Conservation 3 Hill 
ENST 414 Soil Morphology, Genesis and Classification 4 Needelman 
ENST 415** GIS Application in Soil Science  3 Needelman 
ENST 417 Soil Hydrology and Physics 3 Hill 
ENST 420 Soil Physical Properties Laboratory 1 Hill 
ENST 421 Soil Chemistry 4 James 
ENST 422 Soil Microbiology 3  
ENST 423** Soil-Water Pollution 3 Steinhilber 
ENST 424 Field Study in Soil Morphology 4 Rabenhorst 
ENST 425** Terrestrial Bioremediation 3  
ENST 430** Wetland Soils 3 Rabenhorst 
ENST 440** Crops, Soils, and Civilization 3 James 
ENST 441** Sustainable Agriculture 3 Weil 
ENST 442** Remote Sensing of Agriculture and Natural Resources 3 Weismiller 
ENST 444 Restoration Ecology 3 Tilley-Kangas 
ENST 450** Wetland Ecology 3 Baldwin 
ENST 451 Water Quality:  Field and Lab Analysis Methods 3 Baldwin 
ENST 460 Principles of Wildlife Management 3 Adams 
ENST 461 Urban Wildlife Management 3 Adams 
ENST 462 Field Techniques in Wildlife Management  2 Adams 
ENST 470 Natural Resources Management 4 Kangas 
ENST 479 Tropical Ecology and Resource Management 3 Kangas 
ENST 489 Field Experience variable Various 
ENST 499 Special Topics in Natural Resource Sciences variable Various 
ENST 608 Research Methods variable Various 
ENST 689 Special Topics variable Various 
ENST 689E Soil Biochemistry and Microbial Ecology 3 James 
ENST 689P Scientific Communication and Profession Development 3 Needelman 
ENST 711 Advanced Plant-Soil Relationships 2 Weil 
ENST 722 Advanced Soil Chemistry 3 James 
ENST 761 Methods in Pedological Investigations 4 Rabenhorst 
ENST 789 Advances in Research variable Various 
ENST 798 Graduate Seminar 1 Various 
ENST 821 Advanced Methods of Soil Investigation 3 James 
ENST 831 Soil Mineralogy 4  
ENST 832 Advanced Soil Physics 3 Hill 
ENBE 462 Nonpoint Source Pollution Assessment Techniques  3 Felton 
MEES 650 Wetland Ecology  3 Baldwin 
MEES 698Z5 Special Topics in MEES: Energy and Environment    3 Tilley 
ENBE 699D Spec. Prob. in Biol. Engin:  Ecological Decision Making 3 Tilley 

 
**As part of the continued reorganization of the ENST department, these courses are being reorganized and will 
also be offered at the 600 level 
 

 
4 This course is in the process of being changed to ENST605. 











 
Behavior, Ecology, Evolution and Systematics Graduate Program 

 
 
 
 
Dr. Frank J Coale, Chair 
Department of Environmental Science and Technology 
1109 H. J. Patterson Hall 
University of Maryland 
College Park, MD 20742 

 
 

29 October 2007 
 
 
Dear Frank, 
 

I am writing in support of your newly restructured graduate programs in Environmental 
Science and Technology. At this time I do not see any great overlap or competition between our 
two graduate programs and view your initiative as very complementary to graduate training in 
the broad area of ecology at UMD. As director of the interdisciplinary graduate program in 
Behavior, Ecology, Evolution and Systematics (BEES) in the College of Chemical and Life 
Sciences, I hope that our two programs have opportunities to interact together on campus in the 
future. I wish you much success in this initiative. 
 

 
Sincerely,  

 
 

 
 

Dr. Michele R. Dudash 
Director, BEES Graduate Program 
Department of Biology 
University of Maryland 
College Park, MD 20742 

 
 
 
 





 

 
 
Graduate Program in Sustainable Development and Conservation Biology 
 
 
3 November 2007 
 
Dr. Frank J. Coale 
Professor& Department Chair 
Department of Environmental Science & Technology 
1109 H. J. Patterson Hall 
University of Maryland 
College Park, MD 20742  USA 
 
Dear Frank, 
 
 I’m pleased to provide this letter of support for the proposed ENST graduate 
programs on behalf of the CONS (Sustainable Development and Conservation Biology) 
program.  It is possible that the new ENST Ph.D. program would be of interest to some of 
the 15% of CONS graduates who go on to Ph.D. programs, and because the CONS 
students have broad interests and a lot of room for elective courses in their programs, 
some of the new ENST courses might also be of interest to them.  We would also 
welcome ENST students in our CONS seminar (offered every semester), and there’s the 
potential to offer this as a joint seminar (as we have previously with GEOG) if the topic 
for the semester is appropriate.   
 
 
                                                Sincerely, 
 

      
  
                                                Dr. David W. Inouye, Professor and Director 
                                                Sustainable Development and Conservation Biology  
                                                Department of Biology 
                                                University of Maryland 
                                                College Park, MD 20742 
                                                301-405-6946  
 
 
 
 
 




