ENVIRONMENTAL SCIENCES, PoLICY AND MANAGEMENT B.S.
Environmental Science Track

This track focuses on the application and integration of basic and applied sciences to solve complex environmental
problems. Students in this track will use an understanding of biology, chemistry, physics, and mathematics to develop a
broad knowledge base in soil, hydrologic, atmospheric, and biological sciences. The impact of human activity on natural
landscapes can result in environmental pollution and/or disruption of terrestrial, aquatic, and ecological processes.
Students will study the interaction between science and the functioning of urban, forested, and agricultural lands as well
as hydrologic, atmospheric, soil, and wetland resources. This track will also help students learn how to communicate
scientific information to resource managers, policy makers, citizens, and other environmental professionals.

Environmental science plays a key role in developing the knowledge and remedial actions required to address major
environmental challenges such as mercury in the environment, global climate change, soil and water pollution, soil
erosion and wetland conservation. Students in this track can earn professional licenses and certification in several areas
and will be qualified to work in careers such as soil scientists, hydrologist, water quality and wetland ecology scientists,
environmental remediation scientists, climatologists, and atmospheric scientist. Graduates find jobs with environmental
regulatory agencies, private consulting firms, and non-profit organizations. The major provides a diverse basic and applied
science background that prepares students well for scientific research through advanced graduate studies.

A.

Integrated ESPM Core (12 credits)

___ ESPM 1001 Orientation to ESPM: Freshmen Students (1 cr, F)

C.

D.

OR ESPM 1002 Orientation to ESPM: Transfer Students (1 cr, F)
ESPM 1011 Issues in the Environment (3 cr, F/S)5°"F
ESPM 2021 Environmental Sciences — Integrated Problem
Solving (3 cr, S)
ESPM 3000 Seminar on Current Issues in ESPM (1 cr,F/S)
ESPM 4041W Problem Solving for Environmental Change (4 cr, F)
OR ESPM 4021W Problem Solving: Env Review (4 cr, S) sp ‘08 or
later

Communications (7 credits)

Writ 1301 University Writing (4 cr, F/S)F
OR Writ 1401 Writing and Academic Inquiry (4 cr, F/S)F

Comm 1101 Introduction to Public Speaking (3 cr, F/S)

Mathematical Thinking (8 credits)

ESPM 3012 Statistical Methods for Env. Scientists & Mgrs.
(4cr, F)
OR Stat 3011 Introduction to Statistical Analysis (4 cr, F/S)'\'I

Math 1271 Calculus 1 (4 cr, F/S)"
OR Math 1142 Short Calculus (4 cr, F/S)'\'I
OR Math 1281 Calculus with Biological Emphasis | (4 cr, F)'\'I

Physical and Biological Sciences (22-23 credits)

Biol 1009 General Biology (4 cr, F/S)B
OR Biol 1001 Introduction to Biology | (4 cr, F/S)® £

Biol 2022 General Botany (3 cr, F/S)
OR Biol 2012 General Zoology (4 cr, F/S)
OR Biol 2032 General Microbiology with Laboratory (4 cr, F/S)
OR BioC 2011 Biochemistry for the Agricultural and Health
Sciences (3 cr, F/S)

Chem 1021 Chemical Principles | (4 cr, F/S)=F

Chem 1022 Chemistry Principles Il (4 cr, F/S)®F

Phys 1101W Introductory College Physics | (4 cr, F/S)™"
ESPM 3131 Environmental Physics (3 cr, S)
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E. Social Sciences (7 credits)

ESPM 3261 Economics & Natural Resources Mgmt (4 cr, F)5%°
OR Apec 1101 Principles of Microeconomics (3 cr, F/S)>®

ESPM 3271 Env. Policy, Law & Human Behavior (3 cr, F)
OR ESPM 3241W Natural Resource & Environmental Policy
(3 cr S)CPE,SS,WI

F. Internship and Field Experience (3-4 credits)
ESPM 4096 Professional Experience Internship (1 cr, F/S)*
*Requires approval and supervision of faculty advisor in the track

Field Course (choose minimum 2 credits from this list)
Soil 3521 Soil Judging (1 cr, F)
Soil 4511 Field Study of Soils (2 cr, F and summer)
Soil 4221 Soils and Landscapes of Minnesota — Field Tour
(2 cr, May)
ESPM 3031 Applied Global Positioning Systems for GIS (3 cr, S)
ESPM 3111 Hydrology and Water Quality Field Methods (3 cr, S)
FR 2101, 2102, 2104 Forest Plants, Forest Ecology, and Forest
Measurement Techniques (4 cr, Summer, Cloquet)
PBio 4321 Taxonomy and Minnesota Flora (3 cr, F)

G. ES Track: Core and Contract Courses (43-44 credits)
APPLIED SCIENCES AND TECHNOLOGY COURSES (22-23 CREDITS)

__ Soil 2125 Basic Soil Science (4 cr, F/S)E
FR 3114 Hydrology and Watershed Management (3 cr, F)
__ ESPM 1425 The Atmosphere (4 cr, F/S)=F
Geo 1001 Earth and its Environments (4 cr, F/S)=F
__ FR 3131 GIS for Natural Resources (4 cr, F/S)
OR Geog 3561 Principles of Geographic Information
Science (4 cr, F)

__ ESPM 3108 Ecology of Managed Systems (4 cr, F)
OR Biol 3407 Ecology (3 cr, F)E
OR Biol 3408w Ecology (3 cr,S)E
OR FR 3104 Forest Ecology (4 cr, F)



CONTRACT COURSES (MINIMUM 15-21 CREDITS)

Develop an individualized contract with your faculty advisor to select a
set of elective courses for an area of specialization based on your
career goals. Specialization areas are open and examples include, but
are not limited to:

Atmospheric Science

Biogeochemical Cycling

Biological Indicators of Environmental Quality
Climatology

Environmental Assessment and Monitoring
Environmental Chemistry

Environmental Toxicology

Hydrology

Soil Science

Soil and Water Remediation

Water Quality

Wetland Science

All track electives must be upper division (3xxx, 4xxx, or 5xxx).
Depending on the selected group of courses, students will have the
opportunity to become certified or licensed in the following areas:

Licensed Professional Soil Scientist

Certified Hydrologist

Certified Wetland Delineator

Certified Erosion Control Specialist

Certified Site Evaluator for Individual Sewage Treatment System

Sample courses to include in your contract from various disciplines:

Earth Sciences

ESPM 3221: Soil Conservation and Water Quality Impacts (3cr,S)
ESPM 3612W: Soil and Environmental Biology (3 cr, F)
Soil 3416: Plant Nutrients in the Environment (3 cr, F)

Soil 3521: Soil Judging (1 cr, F)

Soil 4511: Field Study of Soils (2 cr, F, S, Summer)

Soil 5515: Soil Genesis and Landscape Relations (3 cr, S)
Soil 5555: Wetland Soils (3 cr, F)

Soil 5711: Forest Soils (2 cr, S)

Geo 4631W: Geosphere/Biosphere Interactions (3 cr, F)™
Geo 4703: Glacial Geology (4 cr, F every other year)

Geo 5108: Principles of Environmental Geology (3 cr, S)
Geog 3441: Quaternary Landscape Evolution (3 cr, S)

Water Sciences

ESPM 4216: Contaminant Hydrology (2 cr, F)

ESPM 4061W: Water Quality and Natural Resources (3 cr, F, S)® "'

EEB 3603: Science, Protection & Mgmt. of Aquatic Ecosystems (3 cr, F)

EEB 3603 Science, Protection, and Management of Aquatic
Environments (3 cr, F)

FR 5153: Forest and Wetland Hydrology (3 cr, S)

FW 5604W: Fisheries Ecology and Management (3 cr, S)5"!

PubH 6190: Environmental Chemistry (3 cr, F)

Geo 5701: General Hydrogeology (3 cr, F)

WRS 5101: Water Resources: Individuals and Institutions (3 cr, S)
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Biological and Ecological Sciences

ESPM 3612W: Soil and Environmental Biology (3 cr, F)""

ESPM 5402: Biometeorology (3 cr, F even years)

FR 3104: Forest Ecology (4 cr, F)

FR 3203: Forest Fire and Disturbance History (3 cr, S)

FR 3204: Landscape Ecology and Management (3 cr, F)

FR 3411: Managing Forest Ecosystems: Silviculture (3 cr, S)

FR 4118: Trees: Structure and Function (3 cr, S odd years)

FR 5146: Science and Policy of Global Environmental Change (3 cr, S)

FW 4565: Fisheries and Wildlife Ecology and Management (2 cr, S)

Agro 3203W: Enwronment Global Food Production, and the Citizen
(3cr, §)F CFEM

Agro 4505: Biology, Ecology and Mgmt of Invasive Plants (3 cr, F, S)

Agro 4605: Management Strategies for Crop Productlon (4cr,F)

Agro 5321: Ecology of Agricultural Systems (3 cr, F)

Ent 5361: Aquatic Insects (4 cr, S)

Hort 5071: Restoration and Reclamation Ecology (3 cr, F)

LA 3204: Landscape Ecology (3 cr, S)

Biol 3002: Plant Biology: Function (2 cr, S)

Biol 3005W: Plant Biology: Function Lab (2 cr, S)

Biol 3007W: Plant Biology: Diversity and Adaptation (4 cr, Fy"

Biol 3407: Ecology (3 cr, F, S)

EEB 3963: Modeling Nature and the Nature of Modeling (3 cr, F)

EEB 4609W: Ecosystem Ecology (3 cr, F, S)

EEB 4611: Biogeochemical Processes (3 cr, S)

EEB 4631: Global Ecology (4 cr, F)

EEB 5009: Quaternary Vegetation History and Climate (3 cr, S)

EEB 5122W: Plant interactions with Animals and Microbes (3 cr, F)"'

MicB 4121: Microbial Ecology and Applied Microbiology (3 cr, S)

Atmospheric Sciences

ESPM 5402: Biometeorology (3 cr, F even years)

Geo 3002: Climate Change and Human History (3 cr, S odd years)

Geog 3401: Geography of Environmental Systems and Global Change
(4cr, F,S)

Geog 3992, 3993, 3994 or ESPM 4093 Directed Readings/Special
Topics in Atmospheric Science (2 cr, F, S)

Geog 5426: Climate Variations (3 cr, F)

Geog 5565: Analysis of Env. Systems & Global Change E?’ cr, S)

PIPa 3002: Air Pollution, People, and Plants (3 cr, F)

PubH 6191: Air Pollution (3 cr, S)

Environmental Analysis and Assessment

ESPM 3211: Survey, Measurement, and Modeling for Environmental
Analysis (3 cr, S)

ESPM 3603: Environmental Life Cycle Analysis (3 cr, F)

ESPM 4216: Contaminant Hydrology (2 cr, F)

ESPM 4295W: GIS in Environmental Science & Management (4 cr, F) "'

ESPM 4601: Soils and Pollution (3 cr, F)

ESPM 5601: Principles of Waste Management (3 cr, S)

Ent 5241: Ecological Risk Assessment (3 cr, S)

FR 3218 Assessment and Modeling of Forests (3 cr, S)

FR 3262 Remote Sensing of Natural Resources (4 cr, S)

FR 5412: Digital Remote Sensing (3 cr, F

FW 5411: Aquatic Toxicology (3 cr, F, S)

Geog 3401: Geography of Environmental Systems and Global Change
(4cr,F,S)

Geog 3531: Numerical Spatial Analysis (4 cr, F, summer)

Geog 5563: Advanced Geographic Information Systems (3 cr, F, S)

GIS 5571: Introduction to Arc/Info (3 cr, F)

PubH 6103: Exposure to Environmental Hazards (2 cr, F, summer)

PubH 6104: Environmental Health Effects: Introduction to Toxicology
(2 cr, F, summer)

PubH 6105: Environmental and Occupational Health Policy (2 cr, S)

PubH 6132: Air, Water and Health (2 cr, S)

PubH 6171: Exposure Assessment for Air Contaminants (3 cr, F)

PubH 6175: Industrial Hygiene Measurements Lab £2 cr, S)

CE 3501: Environmental Engineering (3 cr, F, S) E

Chem 2301: Organic Chemistry (3 cr, F, S, summer)



H. Liberal Ed, Themes and WI Requirements (9-12 credits)

Students are strongly encouraged to take classes that fulfill multiple
liberal education and theme requirements.

Completed through required coursework:

_X_ F —Freshman Composition Requirement

_X_ M — Mathematical Thinking Requirement

B — Biological Science w/Lab Requirement

P — Physical Science w/Lab Requirement

SS - Social Science Requirement #1

E — Environment Theme

CPE - Citizenship and Public Ethics Theme (3 cr)

pebepepeb

Most likely NOT completed through required coursework:
____ SS - Social Science Core Requirement #2
(completed if ESPM 3241W taken instead of ESPM 3271)
__ L - Literature Core (3 cr)
OH — Other Humanities Core (3 cr)
HP — Historical Perspectives Core (3 cr)
CD - Cultural Diversity Theme (3 cr)
IP — International Perspective Theme (3 cr)

Writing Intensive Courses

Writing Intensive Courses (WI1)

Required: 4 WI courses, 2 of them 3xxx OR 4xxx, one in your major.

_X_Phys 1101W

_X_ESPM 4041W or 4021W

__ (completed if ESPM 3241W taken instead of ESPM 3271)
__Additional writing intensive course

I.  Free Electives (6-10 credits)

Students are encouraged to make choices that strengthen their
expertise in an area and/or provide comparative understanding from
another culture or discipline. To this end, students should strongly
consider using free electives to complete a University minor, study
abroad experience, or a student designed content area. Students
construct these expertise areas with the help of their advisors, and
such areas can be integrated as contract courses.
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Please note:

Students are strongly encouraged to have an
international experience before graduation. Courses
completed during an international experience (study,
work, volunteer, research) can meet program
requirements, liberal education requirements, and/or
electives. Discussion with an advisor prior to
commencing an international experience is required to
plan how courses tie into the ESPM program and
Environmental Science Track.
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