
M O N T A N A  B O A R D  O F  R E G E N T S  
LEVEL I REQUEST FORM 

 

Item No.:   135-1012+R0507 Date of Meeting: May 30 - June 1, 2007 

Institution: The University of Montana - Missoula COT 

Program Title: Temporary A.A.S in Energy Technology 
 
Level I proposals are those that may be approved by the Commissioner of Higher Education or the 
Commissioner’s designee.  The approval of such proposals will be conveyed to the Board of Regents at the 
next regular meeting of the board.  The institution must file the request with the Office of the Commissioner 
of Higher Education by means of a memo to the Deputy Commissioner. 
 

 A. Level I action requested (check all that apply):   Level I proposals include campus initiatives 
typically characterized by (a) minimal costs;  (b) clear adherence to approved campus mission; 
and (c) the absence of significant programmatic impact on other institutions within the Montana 
University System and Community Colleges.   

 
 1. Re-titling existing majors, minors, options and certificates; (e.g. from B.S. in 

Mechanized Agriculture to B.S. in Agricultural Operations Technology); 
 2. Eliminating existing majors, minors, options and certificates via a Program 

Termination Checklist; 
 3. Adding new minors or certificates where there is a major; 
 4. Adding new minors or certificates where there is an option in a major; 
 5. Departmental mergers and name changes; 
 6. Program revisions; and 
 7. Distance delivery of previously authorized degree programs. 

 
 B. Level I with Level II documentation:  With Level II documentation circulated to all campus chief 

academic officers in advance, the Commissioner or designee may propose additional items for 
inclusion in the Level I process.  For these items to move forward, the Commissioner or designee 
must reach consensus with the chief academic officers.  When consensus is not achieved, the 
Commissioner or designee will move the item to the Level II review process.   

 
  1.         Options within an existing major or degree; 
  2. Eliminating organizational units within larger institutions such as departments, 

divisions and colleges or schools with the exception of the five Colleges of 
Technology where changes require Board action; 

  3. Consolidating existing programs and/or degrees. 
 

 C. Temporary Certificate or A.A.S. degree programs:  Certificate or Associate of Applied Science 
Degree Programs may be submitted as Level I proposals, with memo and backup documentation, 
when they are offered in cooperation with and/or at the request of private or public sector partners 
and the decision point to offer the program is not consistent with the regular Board of Regents 
program approval process. Level I approval for programs under this provision will be limited to two 
years. Continuation of a program beyond the two years will require the normal program approval 
process as Level II Proposals.  
 

All ot
meet  
that a

her Certificate or Associate Degree programs may be placed on submission at any Board of Regents 
ing. They will be placed on action agendas at subsequent meetings. All campuses agree to insure
ll other campuses receive program information well in advance of submission.  



 
 

Item No.: 135-1012+R0507 Institution:  The University of Montana - Missoula COT 

 
Specify Request: 
 
The Department of Applied Computing and Electronics requests approval for a temporary A.A.S. degree 
program in Energy Technology. 



M O N T A N A  B O A R D  O F  R E G E N T S  
NEW ACADEMIC PROGRAM PROPOSAL SUMMARY 

 

Item No.: 135-1012+R0507 Institution:  The University of Montana - Missoula COT 

 
1. How does this program advance the campus’ academic mission and fit priorities? 
 
The proposed temporary Associate of Applied Science program in Energy Technology supports the mission 
of the University of Montana, College of Technology to develop the Montana workforce and provide students 
with access to well-paying jobs 
 
 
2. How does this program fit the Board of Regents’ goals and objectives? 
 
The proposed temporary Associate of Applied Science program in Energy Technology responds to Goal II 
Assist in the expansion and improvement of the economy by increasing responsiveness to workforce 
development needs by expanding and developing programs in high demand fields in the state. 
 
 
3. How does this program support or advance Montana’s needs and interests? 
 
The program increases the number of trained employees in an area of rapid job growth. Providing a career 
opportunity for Montanans with the potential for an above average salary with benefits advances Montana’s 
needs and interests. 
 
 
4. How will this program contribute to economic development in Montana? (Note projected annual 
 economic impact both regionally and statewide.) 
 
The expansion of conventional and alternative energy development and production in Montana as well as the 
Governor's policy to grow an "energy economy" has created a need for trained technicians in fields 
associated with traditional, emerging and alternative energies. A well-trained workforce is necessary 
component in supporting these industries. 
 
 
5. What is the program’s planned capacity? 
  

• Break-even point?               0 FTE students 

• Enrollments / year?  25 

• Graduates / year? 20 

• MT jobs / year?   15 
 
 
6. Resource Allocation: 

 
• Total program budget? $ 572,734 

• Faculty FTE? 3 first year/3.5 second year 

• Staff FTE? 3.5 first year/4.25 second year 
 

 



 

 
7. Does this program require new resources?    Yes      No 

 If yes, what is the amount?  $ $572,734 

 
 
 
8. How will the campus fund the program?  
 
The experimental program will initially be funded through a WIRED grant fund allocated through the 
Department of Commerce and the UM Online Department 
 
 
9. If internal reallocation is necessary, name the sources. 
 
No internal reallocation is necessary.
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Associate of Applied Science Degree in Energy Technology 
Department of Applied Computing and Electronics 

College of Technology 
The University of Montana, Missoula 

March 2007 
 

I. Objectives and Needs 
 
1. Description of Program: 
The expansion of conventional and alternative energy development and production in Montana as well as the Governor's policy to grow an "energy 
economy" has created a need for trained technicians in fields associated with traditional, emerging and alternative energies. The University of Montana, 
College of Technology (UM COT) has been awarded funding for two years through a Workforce Innovation in Regional Economic Development (WIRED) 
grant to train Energy Technicians. In response, the Department of Applied Computing and Electronics (ACE) is requesting approval for an experimental 
Associate of Applied Science degree program in Energy Technology to begin Autumn Semester 2007. 
 
Goals of the program are to provide the fundamental underpinnings of science and mathematics; familiarize students to the full slate of energy 
technologies and their application, installation, operation and maintenance; and introduce the diverse career possibilities available in the industry. 
Graduates of the Energy Technology program are best described as general practitioners who may be involved in energy systems design, operation, 
maintenance, integration, and installation; component procurement; economic assessment; troubleshooting; sales; regulatory compliance; site selection; 
research and development; project management; and, a variety of other activities in the energy industry. The program will provide students with a broad 
familiarity of energy systems and technologies; develop critical and analytical thinking skills; refine adaptive problem-solving skills; and establish 
research skills, resources and pathways to additional learning.  
 
The learner objectives for the program are: 

• Identify Safe Workplace Habits and Practices 
• Develop and Practice Professional Standards of Communication  

Identify Concepts Affecting Energy Efficiency and Conservation • 
Understand Energy Production, Delivery, Consumption, and Di• sposal 

• Comprehend Traditional, Alternative, and Sustainable Energy Production Technologies 

e Energy Systems 
tal, Ethical, and Legal Implications and Constraints in Energy Systems. 

 
The degree program will be available online and include initial partnerships with Dawson Community College, Miles Community College, and Montana 

 

Curriculum and graduation requirements for the 64-credit experimental associate of applied science degree program, along with course descriptions, can 

• Evaluate Energy Production Sites  
• Design, Install, and Manag
• Assess Societal, Economic, Environmen

Tech’s College of Technology. All students will complete a summer practicum at the University of Montana using the energy learning sites located at 
Montana Technology Enterprise Center (MonTEC), the College of Technology’s West Campus, and other approved sites. Students will also complete
local and regional internships.  
 

be found in the attached appendix.  
 
 
 

 



2. Documented Need: 
th the state and national levels is our country’s attempt to move toward energy self-reliance. Montana’s natural resources are at 

nd regional employers has been obtained with nearly twenty letters of support endorsing the program and its curriculum. Initial 
ersity 

ering technicians over the next ten years in its Occupational Outlook 
he 

 professional courses have been offered. The majority of courses involving the specific skills required for energy technicians are 

be followed for future new courses. This experimental 

A paramount issue at bo
the forefront of producing a new energy economy for the state. These resources include renewable resources, like biomass, seed oils, wind, and solar 
systems. They also include traditional fossil fuels. Although these natural resources exist throughout Montana, the greatest opportunities may exist in 
remote locations found in the northern and eastern areas of the state. These areas have not seen the economic prosperity found in the “boot shaped 
areas” of western and central Montana. The economic disparity in rural Montana and Native American Reservations is compounded by the dispersed 
nature of the educational resources of those areas. The program will partner with local institutions in these areas to provide a workforce for Montana’s 
energy economy.  
 

upport from local a

2

S
funding for the program was recently received through a state WIRED grant program. The program is a product of two years of research at the Univ
of Montana resulting in the curriculum and a learning and demonstration site. 
 

he U.S. Department of Labor (DOL) predicts a continued demand for engineT
Handbook. The educational expectation for an engineering technician is completion of a two-year associate degree. The median annual income in t
engineering technician field varies from $38,480 to $52, 500. The DOL predicts job opportunities for environmental engineers to grow at a rate “much 
faster than average” for all occupations. Technicians to support environmental engineers will be needed. 
 

. Additional Courses: 3
All general education and
partially or fully developed. Several have been successfully offered as experimental special topics.  
 
No new courses will be requested at this time. Standard UM curricular approval processes will 
degree program includes traditional courses already offered by departments on campus and experimental specialty topics.  
 
I. Adequacy, Accreditation, Assessment, and FacilitiesI  
 

. Adequacy of Present Faculty, Facilities, Equipment, and Libr1 ary Holdings 
 successfully offered in past semesters. Traditional courses are offered 

-

ficate program meets the minimum standards for regional accreditation through the Northwest Association of Schools and Colleges 

A majority of the special topics courses are fully developed and several have been
on an annual basis by full-time and adjunct faculty. Grant funding is available for additional faculty where needed. Courses offered online will have a 
minimal impact on facilities. Partnership will allow students to complete traditional courses online or regionally at local institutions. A learning site has 
been developed at MonTEC and on the COT West Campus. A 10 kilowatt wind turbine and 2 kilowatt photovoltaic hybrid system has been deployed. 
Both are operational providing student training and public demonstrations. A 1 kilowatt wind turbine, 50 kilowatt wind turbine, fuel cell, and state-of-the
art biomass gasifier/power generator have been procured. Further learning sites will be created as each of these technologies is deployed. Current 
library holdings in the MUS are sufficient.  
 

. Accreditation  2
The proposed certi
and all requirements for the Associate of Applied Science Degree from The University of Montana, College of Technology. 
 

. Assessment Plan  3

 



A local advisory committee will be formed to provide assessment of the program, its curriculum, and its appropriateness in meeting the regional demands 
of the workforce. Periodic review, faculty assessment, student perception course surveys, employer surveys, and student exit interviews will all be used 
in providing assessment data.   
 
III. Impact on Faculty, Costs, Enrollment, Other Campus Programs
 
1. Impact on Faculty 
WIRED grant funding and UMOnline will provide the additional faculty needed to support experimental courses in energy-related topics and additional 
sections of traditional courses. Funding for a full-time program coordinator and for coordination at partnership sites are covered by WIRED grant funding 
for the next two years. 
 
2. Cost Analysis 
To be included in appendix 
 
3. Enrollment Impact 
Initial enrollment goals will be 20-25 students annually. Prospective students will only be accepted during Autumn Term.  3
 
4. Relationship to Other Campus Programs 
Partnerships have been established on campus with the Department of Applied Arts and Sciences, Department of Business Technology, Department of 
Industrial Technology, Department of Environmental Studies, UMOnline, and COT Outreach. All departments will be working together with the 
Department of Applied Computing and Electronics to support the experimental degree program. 
 
5. Relationship to Other Institutions  
Initial partnerships with Dawson Community College, Miles Community College, MSU-Billings College of Technology, and the Montana Tech College of 
Technology are being pursued to offer the program to audiences throughout the state of Montana. Financial support through the WIRED grant will be 
provided to assist these institutions in advising and directing students accessing the program from remote sites. Plans for additional partnerships with 
Montana Tribal Colleges are slated for the program’s second year. 
 
IV. Proposal Development Process 
 
The proposal has been developed through the research work of a number of entities at the University of Montana. Experimental courses have been 
successfully offered. A learning and demonstration site has been created. An experimental curriculum has been adopted and supported by local industry 
leaders. 
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Course Descriptions 
 
AASC195T Special Topics: Issues in Sustainability 2 cr. This literature-intensive course is intended to 
expose the student to a variety of essays addressing the balance of economic development with the principles 
of sustainability and social equity. The student is offered an introduction to sustainability concepts, natural 
systems/cycles and environmental economics.  Natural capitalism and triple bottom line maximization is 
explored, along with the role of corporations and small businesses in sustainable development.  A survey of 
issues surrounding corporate social responsibility and sustainability-driven innovation will be conducted.   
 
BUS 103S Principles of Business 3 cr. Introduction to the world of business. Examines capitalism, the 
economic environment, the types of business organizations, management, marketing, production, labor, 
financing, and business/governmental relations. Credit not allowed for both BUS 103S and BADM 100S. 
 
BUS 135T Business Law 3 cr. Offered spring. An overview of law as it applies to business transactions. Topics 
include the nature and source of law; courts and procedure; contracts, sales, and employment; commercial 
paper; bailments; property; business organizations; insurance; wills and estate planning; consumer and creditor 
protection; torts; criminal law; and agency law. Credit not allowed for both BUS 135T and BADM 257. 
 
COM 150S Interpersonal Communication 3 cr. Offered every term. Focus on communicating and listening 
more clearly to improve personal and professional relationships. Topics include forms of communication, 
communication and identity, emotion, conflict, climates, gender, and cultural diversity. Credit not allowed for 
both COM 150S and COMM 110S. 
 
CRT 172 Introduction to Computer Modeling 3 cr. Offered autumn and spring. Prereg., CRT 111 or 
demonstrated computing experience. Problem solving and data modeling using computer productivity software. 
Emphasis using spreadsheets and databases for data analysis. Formal presentation of results. Credit not 
allowed for both CRT 172 & CS 172. 
 
CRT 209T Project Management 3 cr. Offered intermittently. Prereq., CRT 172. Investigation of topics in project 
management including scope, definition, risk, procurement and the RFP. Management of time, cost, quality, and 
human resources. Concepts are reinforced with PM software. 
 
EET195T  Special Topics: Basic Electricity 4 cr. 
Introduction to the concepts of electricity, current flow, direct current (DC) and alternating current (AC) electrical 
circuits.  The course covers passive components; scientific notation and metric conversions; voltage, current, 
and resistance units of electrical measurement; Ohm’s Law; analysis of series, parallel, and series-parallel 
circuits; the use of electrical circuit theorems; electromagnetism; capacitance; inductance; transformers; and 
motors.  
 
EET195T Special Topics: Energy Systems 3 cr. A comprehensive and technical examination of traditional and 
alternative energy systems and the energy industry, energy production, and patterns of consumption. Introduces 
the concept of life cycle assessment and applies it to various forms of energy as a means to evaluate social, 
economic, political and environmental impacts.  
 
EET295T Special Topics: Solar and Wind Systems 3 cr. An overview of the basic concepts and procedures 
used in designing and installing small solar and wind projects. The focus is on photovoltaic power systems, but 
systems that produce electricity from wind, and systems that produce hot water from the sun will also be 
considered.  
 
EET195T Special Topics: Power Systems Technology 3 cr. An introduction to the basic devices and 
techniques used to generate, transmit, and use electrical power. Investigates generators, motors, and the 
electrical supply system known as “the grid.” 
 
EET195T Special Topics: Energy Technology Practicum 2 cr. Offered Summers Provides opportunity for 
practical application of classroom experience and skill development. To be completed at a regional energy 
learning site.  
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EET295T Special Topics: Energy Conservation and Efficiency 2 cr. Explores how advancements in 
equipment, structural design and materials, and changes in operations can result in improved energy efficiency 
and conservation in residential and commercial buildings. Examines the analysis techniques used for reduction 
of energy consumption and addresses energy management in terms of energy accounting and energy auditing.  
 
EET295T Special Topics: Alternative Fuels 3 cr. An introduction to alternative fuels. Defines and identifies 
alternative fuels; explores fuel characteristics; the infrastructure required to produce, store, distribute, and use 
them; discusses emissions and conversion details; assesses social, environmental and economic impacts. 
 
EET295T Special Topics: Bioenergy and Other Renewable Energy Sources 2 cr. Investigates the issues 
surrounding production and use of bioenergy. Also introduces other alternative sources of energy such as 
geothermal, micro-hydro, ocean energy, clean coal, hydrocarbon reforming, nuclear fusion, superconducting 
magnets, and magnetohydrodynamics. 
 
EET295T Special Topics: Fuel Cells 3 cr. An introduction to the different types of fuel cells (hydrogen, 
biological, metal/air, proton exchange membrane, etc.), accompanied by a critical examination of their 
applications, operation, efficiencies, advantages and disadvantages. 
 
EET295T Special Topics: Storage and Distribution Systems 2 cr. Examines the methods of storage, 
transportation, and transfer for different types of energy. Explores emergent technologies and mechanisms 
designed to enhance efficiency.  
 
EET295T Special Topics: Fossil Fuels 3 cr. An introduction to fossil fuels and technologies. Examines 
exploration, production, transportation, and distribution systems, and assesses social, environmental, economic, 
and political issues associated with the production and use of fossil fuels.   
 
EET 295T Special Topics: Government and Energy 2 cr. Tax laws, policies, regulations, financial incentives 
or disincentives, criminal penalties, and other government programs influence the development, 
commercialization, and deployment of traditional and alternative energy systems. This course investigates the 
role of government in energy systems.  
 
EET 295T Special Topics: Energy Economics 3 cr. Energy Economics is the use of mathematical methods in 
cost-benefit analyses (CBA) of alternative energy solutions. The information gained from CBA can then be used 
to evaluate the desirability, feasibility, and value of a proposed engineering project. Energy Economics is a 
subset of Engineering Economics devoted specifically to calculating the costs and benefits associated with 
alternatives in energy projects in the supply, utilization, and conservation of energy.  
 
EET 295T Special Topics: Energy Sources for the Future 3 cr. Political and social instability in oil-producing 
countries, depletion of petroleum reserves, increasing demand for fossil-fuel based products and services, and 
increasing concern over environmental impacts is driving efforts to develop alternative energy paradigms to 
power the world’s economies. This course explores, within a cultural context, the issues of energy supply, 
sustainability, security, economic development, transition, and environmental protection, as they relate to 
traditional, alternative, and emerging energy technologies. 
 
EET 295T Special Topics:  Introduction to Coalbed Methane 3 cr.  Introduction to overview of the geology 
and mechanics of coal seam gas reservoirs.  This course includes exploring for, assessing, developing, or 
investing in coalbed methane.  Topics included in this course are sedimentary geology of coal, coal primary 
characteristics, coalbed gas storage, coalbed permeability, hydrologic regime, phased prospect assessment, 
cbm wells, water and environmental issues, ECBM and CO2 sequestration. 
 
EET 295T Special Topics:  Hydrology and Hydroelectric Systems 3 cr.  An introduction to hydrology, and 
the application of knowledge and principles toward recognition of and responding to water-related problems in 
society including quantity, quality, and availability.  Exploration of hydroelectric generation systems will be 
included. 
 
EET 295T Special Topics:  Petroleum Technology 3 cr.  An overview and history of the petroleum industry.  
Purposes and proper procedures in a variety of different petroleum technologies:  exploration, drilling, 
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production, transportation, marketing, and refining are topics included.  Other topics included are health, safety, 
and environmental issues related to ‘job’ activities, regulatory requirements, and regulating compliance issues. 
 
EET295T Special Topics: Internship 2 cr. On-the-job training in positions related to each student’s career 
goal. This experience prepares students for initial employment and increases occupational awareness.  
 
EVST 101N Environmental Science 3 cr. Offered autumn. An introduction to the scientific principles that 
underpin environmental science and discussion of how these shape national and local environmental laws and 
policies. Features local approaches to solving environmental problems.  
 
MAT 100 Intermediate Algebra 3 cr. Prereq., MAT 005 or appropriate placement score. Topics include linear 
equations and systems of linear equations, inequalities, applications and graphing; polynomials; rational 
expressions and equations; radicals, rational exponents and complex numbers; quadratic equations; 
introduction to exponential and logarithmic functions. Credit not allowed for both MAT 100 and MATH 100. 
 
MAT 120 Elementary Functions 4 cr. Offered autumn and spring. Prereq., MAT 100 or appropriate score on 
the ASSET placement test. Algebraic, trigonometric, exponential/ logarithmic functions of one real variable and 
their graphs. Inverse functions, complex numbers and polar coordinates. Conic sections. Credit not allowed for 
both MAT 120 and MATH 121. 
 
PSY 110S Organizational Psychology 3 cr. Offered autumn and spring. Foundation in the psychological 
processes that influence behavior of people in work settings. 
 
SCN 175T Integrated Sciences 3 cr. Offered every term. Prereq. or coreq., MAT 005. An introduction to the 
basic principles of physics, chemistry, environmental and earth sciences, biology, and astronomy, emphasizing 
the scientific method and real-world applications.  
 
WTS 101 English Composition 3 cr. Prereq., COM 090T or passing score on placement test. Instruction and 
practice in both the expository writing and research process. Emphasis on the use of specific techniques of 
writing to develop style, unity, clarity, and force of ideas, and structure. Students are expected to write without 
major errors in sentence structure or mechanics. Credit not allowed for both COM 101 and ENEX 101. Grading 
A-F, or NC. 
 
 
Regional Letters of Support 
The following regional private employers, state agencies, and industry leaders have provided letters of support 
for the program and its curriculum: 

• Sage Mountain Center 
• CTA Architects Engineers 
• Montana Dept of Environmental Quality 
• Thirsty Lake Solar 
• Gross Electric 
• Interstate Renewable Energy Council 
• WindCatcher and Windraulics  
• Montana Community Development Corporation 
• Montana Associated Technology Roundtables  
• Sundance Solar Systems 

United Hydrogen Sources • 
• Solar Plexus, LLC  
• Montana Renewable Energy Association 
• Oasis Montana, Inc 
• National Center for A
• Sunelco, Inc 
• Windpark Solutio
• Community Power Corporatio
• Independent Power Systems, In
• North American Board of Certified 
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FTE Cost FTE Cost FTE Cost FTE Cost FTE Cos

3 65000 3.5 81000
3.5 119800 4.25 149434

Campus:   The University of Montana College of Technology                                                                                                                                    
Proposed Program:  Energy Technology 

Year 4 Year 5Year 3
Estimated ENROLLMENT

Year 1 Year 2
     

Estimated Incremental REVENUE

25 20FTE Enrollment

Use of Current General Operating Funds 0 0
State Funding for Enrollment Growth
Tuition Revenue 

106985 75520

109773 76752 0 0
0 0

0

109773 76752

253800 318934

0470558 471206 0 0

Equipment

206758 142272
Estimated Revenue

t

s 
Over/(Under) Expenditures

TOTAL 
Estimated Incremental Expenditures

263800 328934 0 0

C. Net Tuition Revenue (A-B) 

Program/Course Fees

TOTAL
Estimated Incremental Revenue

External Funds

Other Funds (please specify)

Operating Expenses

Faculty
Other Staff

0

0

0 0

Start-up Expenditures

BUDGET ANALYSIS

A.  Gross Incremental Tuition Revenue

Personal Services

ITEM:                                                                                                                                     

Estimated Incremental EXPENDITURES

B.  Reductions to Incremental Tuition

59000 88500

20000 10000
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