GRADUATE CERTIFICATE IN Environmental Conservation
OFFERED BY: 

Biological Sciences
PARENT DEPARTMENT AND DEGREE:

Biological Sciences
INTENDED AUDIENCE:  __Main Campus Students _X_Distance Students _X Hybrid (Check all that apply)
PROGRAM DESCRIPTION:

The Certificate in Environmental Ecology & Management provides advanced, interdisciplinary training for students and professionals seeking to understand ecological systems and apply science-based approaches to environmental stewardship. The program emphasizes core ecological principles, ecosystem dynamics, biodiversity conservation, and the management challenges posed by climate change, land-use pressures, and human impacts on natural resources. Through applied coursework and analytical skill development, students learn to evaluate ecological data, assess environmental conditions, and design effective management strategies that support sustainable ecosystems. This certificate is ideal for individuals working in environmental consulting, conservation, natural resource management, public agencies, and nonprofit organizations who wish to enhance their ecological expertise and strengthen their ability to make informed, responsible environmental decisions.
PURPOSE:

The purpose of the Certificate in Environmental Ecology & Management is to equip learners with the ecological knowledge and practical skills needed to address today’s complex environmental challenges. The program is designed to deepen understanding of ecosystem processes, enhance competency in ecological assessment and analysis, and build the capacity to develop and implement effective, science-based management strategies. By integrating theory with applied problem-solving, the certificate prepares graduates to support sustainable resource use, strengthen conservation initiatives, and contribute to the long-term resilience of natural systems in professional, research, and policy contexts.
ADMISSION:
The Environmental Conservation Graduate Certificate is open to all persons holding a B.S degree or are currently accepted into a graduate degree program at Missouri S&T. Once admitted to the program, the student must take the four designated courses (provided in the curriculum section). To receive a Graduate Certificate, the student must have an average cumulative grade point of 3.0 or better in the certificate courses.  Once admitted to the program, a student will be given six years to complete the program.

Students admitted to the Environmental Conservation Graduate Certificate Program will have non-degree graduate status; however, they will earn graduate credit for the course they complete. Students who do not have all of the prerequisite courses necessary to begin the courses in the Environmental Conservation Graduate Certificate Program will be allowed to take ''bridge" courses at either the graduate or undergraduate level to prepare for the formal certificate courses.

GATEWAY FOR ADMISSION TO MASTER’S DEGREE

If the student completes the four-course sequence with a grade of B or better in each of the courses taken, they, upon application, will be admitted to the M.S. degree program in Biology.  The certificate credits taken by the students admitted to the M.S. degree program will count towards their master's degrees. 

CONTRIBUTING FACULTY:

Dr. Robin Verble, Environmental Science
Dr. Dev Niyogi, Biological Sciences

Dr. Melanie Mormile, Biological Sciences

Prof. Theo Sumnicht, Biological Sciences
Dr. Katherine Grote, Earth Science & Engineering

Dr. Joel Burken, Environmental Engineering

CURRICULUM:  

	Requirement
	Modality

	ENV SCI 6560
	Environmental Ecology & Management
	Online asynch

	Choose 3 courses from the following, at least 1 course of which must be from the GEO/GEO ENG and 1 course of which must be from the BIO SCI coursework:

	BIO SCI 5423
	Advanced Biodiversity
	Study abroad

	BIO SCI  5443
	Population and Conservation Genetics
	Online synch

	BIO SCI 5453
	Forest Insect Diversity and Ecology
	Field course

	BIO SCI  5523
	Ichthyology
	On campus

	BIO SCI 6313
	Advanced Environmental Microbiology
	On campus

	BIO SCI 6363
	Advanced Freshwater Ecology
	On campus

	BIO SCI 6463
	Bioremediation
	On campus

	BIO SCI 6563
	Advanced Global Ecology
	Online synch

	CHEM 5710
	Environmental Monitoring
	On campus

	ENV ENG 5635
	Phytoremediation and Natural Treatment Systems
	Online asynch

	ENV ENG 5640
	Environmental Law
	Online synch

	ENV ENG 5642
	Sustainability, Population, Energy, Water & Materials
	On campus

	ENV SCI 6667
	Disaster Management in Changing Climates
	Online asynch

	ENV SCI 5579
	Environmental Safety
	Online asynch

	GEO 5111
	Advanced Physical Geology
	On campus

	GEO  4321
	Drone Mapping and Photogrammery
	Online asynch

	GEO 5679
	Field and Laboratory Studies in Earth Science
	Field course

	GEO 5741
	Micropaleontology
	On campus

	GEO 6421
	Environmental Geology
	On campus

	GEO 6541
	Geology of Natural Resources
	On campus

	GEO 6611
	Advanced Palynology
	On campus

	GEO 6711
	Advanced Paleoclimatology and Paleoecology
	On campus

	GEO ENG 5144
	Remote Sensing Technology
	Online asynch

	GEO ENG 5276
	Environmental Aspects of Mining
	Online synch

	GEO ENG 5331
	Subsurface Hydrology
	Online asynch

	GEO ENG 5332
	Fundamentals of Groundwater Hydrology
	

	GEO ENG 6146
	Advanced Remote Sensing and Image Processing
	Online asynch

	STAT 5260
	Statistical Data Analysis Using SAS
	On campus

	STAT 5290 
	Computation Bayesian Methods using Python
	On campus

	STAT 5346
	Regression Analysis
	Online synch

	STAT 5353
	Statistical Data Analysis
	On campus


COURSE DESCRIPTIONS: 

BIO SCI 5423 Advanced Biodiversity (LEC 3.0)

This course focuses on the enhancement and reduction of biodiversity and modern techniques of measuring and monitoring it. Topics include biogeography, community structure, competition, predation, food webs, geology-biology relationships, environmental change, and human impact. Additional costs and a week-long field trip are required. Prerequisite: Bio Sci 1223.

BIO SCI 5443 Population and Conservation Genetics (LEC 3.0)

An overview of population genetics theory with a focus on evolutionary processes (mutation, natural selection, genetic drift, inbreeding, recombination and gene flow), and a review of molecular data collection and analysis methods. Emphasis will be placed on application to conservation genetics with a review of examples from current literature. Prerequisites: Bio Sci 2223 and Bio Sci 3233.

BIO SCI 5453 Forest Insect Diversity & Ecology (LAB 2.0)

In this course, you will learn key insect characteristics, common forest insects, insect life history and ecology, and entomological collection techniques. This course will be taught at the Ozark Research Field Station and will consist of several field trips to collecting sites and laboratory identification of insects. Prerequisites: Bio Sci 1223.

BIO SCI 5523 Ichthyology (LAB 1.0 and LEC 3.0)

An introduction to evolutionary relationships, ecology, morphology, physiology and behavior of fishes. Includes a lab that focuses on anatomy, taxonomy, and identification with an emphasis on regional fauna. The lab includes some required field trips. Prerequisites: Bio Sci 1223 and Bio Sci 1229.

BIO SCI 6313 Environmental Microbiology (LEC 3.0)

Topics to be explored in this course will include but are not limited to microbial growth and metabolic kinetics, life in extreme conditions, biogeochemical cycling, bioremediation of contaminants, waterborne pathogens and environmental biotechnology. Prerequisite: Must be a graduate student.

BIO SCI 6363 Advanced Freshwater Ecology (LEC 3.0)

The ecology of streams, lakes, and wetlands. The course will cover the physical and chemical characteristics of freshwater environments, the diversity of life in freshwaters, biogeochemical processes, and threats to freshwater systems. Research proposal and additional readings required for graduate credit. Prerequisite: Graduate student standing.

BIO SCI 6563 Advanced Global Ecology (LEC 3.0)

This class covers ecological topics at large scales, emphasizing global scales. Topics include global energy balance, biogeochemical cycles of water, carbon, nitrogen, and other biologically important elements, and global biodiversity. Students will focus on primary literature related to global ecology. Research proposal and additional readings required. Prerequisites: Students may not receive credit for both Bio Sci 4563 and Bio Sci 6563.

CHEM 5710 Environmental Monitoring (LEC 3.0)

This course provides an overview of environmental monitoring methodologies. Discussion covers thermodynamic and kinetic processes that affect chemical transport and fate in the environment. Federal environmental regulations and remediation technologies are also covered with specific examples. Credit may not be given for both Chem 5710 and Chem 4710. Prerequisites: Chem 2210, Physics 2111.

ENV ENG 5635 Phytoremediation and Natural Treatment Systems: Science and Design (LEC 3.0)

Students learn the scientific basics of chemical transport in soil and groundwater and learn fundamental plant physiology and processes. Students then learn how these processes are utilized in design of phytoremediation and natural treatment systems, including the most up to date literature and design guidance available. Prerequisites: Civ Eng 3615 or Env Eng 3615. (Co-listed with Civ Eng 5635).

ENV ENG 5640 Environmental Law And Regulations (LEC 3.0)

This course provides comprehensive coverage of environmental laws and regulations dealing with air, water, wastewater, and other media. The primary focus is permitting, reporting, and compliance protocols. The course topics include U.S. and international legal systems and judicial processes, liability, enforcement, Clean Air Act, Clean Water Act (NPDES) permitting), Safe Drinking Water Act, OSGA, TSCA, RCRA, and CERCLA. Case studies will be emphasized. (Co-listed with Civ Eng 5640).

ENV ENG 5642 Sustainability, Population, Energy, Water, and Materials (LEC 3.0)

This course will examine the concepts regarding the continued advancement of humankind while maintaining our ecological niche on earth. Key topics include: population growth, poverty, and impacts of development; energy consumption, sources, storage, conservation and policy; water quality and quantity; materials and building; and policy implications. Prerequisite: Senior or graduate standing. (Co-listed with Civ Eng 5642 and Arch Eng 5642).

ENV SCI 5779 Environmental Safety (LEC 3.0)

An in-depth examination of the principles, practices, and regulatory frameworks that govern environmental safety in industrial, commercial, and community settings. Students explore methods for identifying and controlling environmental hazards, including chemical, physical, and biological risks, with an emphasis on prevention, compliance, and sustainable management. Through case studies, applied projects, and analysis of current regulations, the course prepares learners to evaluate environmental safety challenges, develop effective mitigation strategies, and support organizational risk-management goals. Delivery: online asynchronous; Spring annually
ENV SCI 6560 Environmental Ecology and Management (LEC 3.0)

This course explores the ecological principles and management strategies essential for sustaining healthy natural systems in the face of environmental change. Students examine ecosystem structure and function, species interactions, biogeochemical cycles, and the drivers of ecological disturbance across diverse environments. Emphasis is placed on applying ecological science to real-world management challenges, including habitat conservation, invasive species control, biodiversity protection, and ecosystem restoration. Through case studies, field-based observations, and analytical projects, students learn to evaluate ecological data, assess environmental impacts, and develop evidence-based management plans. The course prepares students to integrate ecological knowledge into decision-making processes that support sustainable resource use and long-term ecosystem resilience. Summer, annually.

ENV SCI 6667 Disaster Management in Changing Climates  (LEC 3.0)

This course examines how evolving climate patterns are reshaping the frequency, intensity, and geographic distribution of disasters, and explores strategies for managing these emerging risks. Students analyze the scientific drivers of climate-related hazards—such as extreme weather events, sea-level rise, drought, and wildfires—and assess their impacts on communities, infrastructure, and public health. Emphasis is placed on integrating climate adaptation principles into emergency planning, mitigation, response, and recovery. Through case studies, scenario-based exercises, and applied research, students learn to design resilient systems, evaluate policy approaches, and develop evidence-informed strategies for managing disasters in a rapidly changing climate; Fall annually
GEOLOGY 4321 Drone Mapping and Photogrammetry (LAB 1.0 and LEC 2.0)

The course will start with an overview of the basic knowledge required for passing the FAA Part 107 Remote Pilots Knowledge Test for small UAS operators, including UAS mapping technology and its rules and regulations, airspace classification, and reading aeronautical charts. The principles of UAS data collection are explained along with hands-on practice in flight planning and execution, as well as processing collected imagery. Prerequisites: Basic computer knowledge. Either Civ Eng 2401 or Geo Eng 3148 or equivalent. (Co-listed with Civ Eng 4321, Geo Eng 4321, Geophys 4321, Min Eng 4321).

GEOLOGY 5111 Advanced Physical Geology (LEC 3.0)

Examination of topics concerned with the physical properties of earth materials, processes affecting change of the surface and interior of the earth, and the driving forces causing these changes. Weekly critical assessment of literature, and an oral presentation and term paper required. Prerequisite: Consent of instructor.

GEOLOGY 5679 Field and Laboratory Studies in Earth Science (LAB 3.0)

Hands-on laboratory and field experiences in the Earth Sciences. This course is designed to be taught in an intensive three week session during the summer on the S&T campus. Prerequisites: GEOLOGY 2096 or 5121 or equivalents.

GEOLOGY 5741 Micropaleontology (LAB 1.0 and LEC 2.0)

This course studies the fossil and soft-body characteristics of bacteria, protists, microinvertebrates and organic-walled microfossils (palynomorphs). Focused discussions on systematics, evolutionary histories, paleoecology, and geologic applications of the microfossil groups. Extraction of foraminifera and palynomorphs from rocks in lab. Prerequisite: Geology 4630.

GEOLOGY 6421 Environmental Geology (LEC 3.0)

Overview of environmental problems facing humans. Emphasis will be placed on surface and groundwater pollution, geological hazards, and pressures on Earth's ecosystems and natural resources by urbanization and population growth. Prerequisites: GEOLOGY 1110 or 1120 or equivalents.

GEOLOGY 6541 Geology of Natural Resources (LEC 3.0)

The origin and distribution of economically important natural resources including soils, water resources, metals, non-metals, building materials, petroleum, and other energy resources. Prerequisites: GEOLOGY 1110 or 1120 or equivalents.

GEOLOGY 6611 Advanced Palynology (LAB 2.0 and LEC 1.0)

Study of organic-walled microfossils, and the processes of sporopollenin preservation, sedimentation and palynofacies. Chronicle of Phanerozoic palynology in lectures. Major emphasis on independent palynostratigraphic research and applications, such as biostratigraphy, paleoclimatology and paleoenvironments. Prerequisite: Geology 4630 or Geology 5741.

GEOLOGY 6711 Advanced Paleoclimatology and Paleoecology (LEC 3.0)

Advanced study of paleoclimatic and paleoecologic processes since the Archean, and the interpretation of Holocene climate changes, including human impacts. Extensive presentations and discussions of current ideas and techniques in paleoclimatic studies. Prerequisite: Geology 3620.

GEO ENG 5144 Remote Sensing Technology (LAB 1.0 and LEC 2.0)

Principles of digital image processing including image enhancement and multispectral classification. Emphasis upon design and implementation of remote sensing systems and analysis of remotely sensed data for geotechnical and environmental investigations. Prerequisite: Geology 1110. (Co-listed with Geology 4310).

GEO ENG 5276 Environmental Aspects of Mining (LEC 3.0)

Permitting: the legal environment of reclamation and environmental impact assessment; post-mining land-use selection and mine planning for optimum reclamation of all mines: metal, nonmetal, and coal; unit operations of reclamation: drainage, backfill, soil replacement, revegetation, maintenance, etc. Prerequisites: Preceded or accompanied by Min Eng 5933 or Geo Eng 5441 or Env Eng 5619. (Co-listed with Min Eng 5742).

GEO ENG 5331 Subsurface Hydrology (LAB 1.0 and LEC 2.0)

Introduction to the theory and engineering concepts of the movement of subsurface fluids. Hydraulic characteristics of earth materials, aquifer characterization, and flow prediction. Engineering problems related to subsurface fluids. Prerequisites: Geo Eng 1150; Math 1215 or Math 1221.

GEO ENG 5332 Fundamentals of Groundwater Hydrology (LEC 3.0)

Focus on fundamental analysis and survey of groundwater hydrology with emphasis on practical geo-environmental and subsurface hydrology issues of interest to working professionals. Topics will include general hydrology, surface and subsurface intercconnection, basic groundwater flow and well test analysis, and a brief intro to contaminant transport. Prerequisites: Graduate standing.

GEO ENG 6146 Advanced Remote Sensing and Image Processing (LAB 1.0 and LEC 2.0)

Quantitative methods of utilizing remote sensing technology for terrain analysis. Digital image processing of landsat and/or aircraft scanner data for mineral resource studies and geological engineering applications. Prerequisite: Geo Eng 5146. (Co-listed with Geology 6341).

STAT 5260 Statistical Data Analysis Using SAS (LAB 1.0 and LEC 2.0)

This course will introduce the student to selected data analytic tools implemented in the Statistical Analysis System (SAS) and appropriate and effective use of these tools. Focus would be on both the use of SAS data analytic tools and the theoretical and methodological rationale that form the basis of such analyses. Prerequisite: One of Stat 3113 or 3115 or 3117 or 5643; and one of Stat 5346 or 5353 or 6841 or 6343 or 6344 or 6545.

STAT 5290 Computational Bayesian Methods using Python (LEC 3.0)

An introduction to Bayesian data analytic tools implemented in the Python programming language and their appropriate and effective use. The focus of the course is on the computational strategies and algorithms for Bayesian models and a discussion of theoretical underpinnings of the methods implemented. Prerequisites: One of Stat 3113 or Stat 3115 or Stat 3117 or Stat 5643; and one of Stat 5346 or Stat 5353 or Stat 6841 or Stat 6343 or Stat 6344 or Stat 6545.

STAT 5346 Regression Analysis (LEC 3.0)

Simple linear regression, multiple regression, regression diagnostics, multicollinearity, measures of influence and leverage, model selection techniques, polynomial models, regression with autocorrelated errors, introduction to non-linear regression. Prerequisites: Math 2222 and one of Stat 3111, 3113, 3115, 3117, or 5643. (Co-listed with Comp Sci 5204).

STAT 5353 Statistical Data Analysis (LEC 3.0)

Introduction to methods for analyzing statistical data from experiments and Introduction to methods for analyzing statistical data from experiments and surveys. Analysis of variance, correlation, introduction to regression techniques, contingency tables, non-parametric techniques and introduction to modern statistical software. Prerequisites: Math 2222 and one of Stat 1115, 3113, 3115 and 3117.
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