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Introduction

What is the Envirothon?
Envirothon is a hands-on environmental problem-solving competition for high school-age 
students in the United States and Canada. Participating teams complete training and testing in 
four natural resource categories - aquatic ecology, soils/land use, forestry and wildlife - 
and one current environmental issue. The teams consist of five high school-aged students.

The Envirothon works in partnership with local conservation districts, forestry associations, 
educators and cooperating natural resource agencies to organize and conduct competitions on the 
local, regional, state and/or provincial level.  Winning teams from each state and province advance 
to the North American Envirothon for the opportunity to compete for scholarships and prizes.

Benefits
Combining in-class curriculum and hands-on field experiences, the Envirothon program is an 
excellent way to supplement environmental education inside and outside the traditional classroom. 
Team trainings may include field trips to natural resource sites, museums or other areas of interest; 
listening to presentations given by natural resource professionals; and careful study of natural 
resource materials.

Envirothon participants gain valuable knowledge and training in ecology and natural resource 
management principles and practices. Many students step away from the Envirothon experience 
excited about learning and motivated to pursue careers in environmental studies, environmental 
law, natural sciences and natural resource management.

Valuable and Fun!
Envirothon stimulates, reinforces and enhances students’ interest in the environment and allows 
them the opportunity to get “up-close and personal” with each state’s natural resources. Led by a 
volunteer advisor, teams usually meet from late autumn until spring. Teams work cooperatively 
to develop their knowledge of ecology and natural resource management and to practice their 
environmental problem-solving skills in preparation for the competition. 
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Mission, Goals and Objectives
  
Mission

The mission of the Oregon Envirothon is to 
develop knowledgeable, skilled and dedicated 
citizens who are willing and prepared to work 
towards achieving and maintaining a natural 
balance between the quality of life and the 
quality of the environment.

The Envirothon mission is accomplished by 
developing in young people an understanding 
of the principles and practices of natural 
resource management and ecology through 
dealing with complex resource management 
decisions. The following goals and objectives should be used as a guide to develop effective 
curricula, educational resources and testing scenarios.

Goal 1
To promote a desire to learn more about the natural environment and equip students with the 
knowledge and skills needed to apply the basic principles and practices of resource management 
and ecology to complex environmental issues.

Goal 2
To promote stewardship of natural resources and to encourage the development of critical thinking, 
cooperative problem-solving and decision-making skills required to achieve and maintain a natural 
balance between the quality of life and the quality of the environment.

 

•	 Students should be able to demonstrate a basic knowledge of concepts in natural resource 
management and ecology, especially in the areas of soils/land use, aquatic ecology, forestry, wildlife 
and current environmental issues.

•			Students should be able to identify environmental issues in a given situation and the various interests 
involved, while taking into consideration ecological, social and economic factors.

•	 Students should be able to analyze soil, aquatic, forestry, wildlife and current environmental issues 
in problem-solving activities involving resource issues.

•			Students should be able to investigate issues using both primary and secondary sources of information 
and synthesize the data gathered.  Additionally, students should demonstrate the ability to:
	Listen with comprehension
	Collect, organize and analyze information
	Frame appropriate questions to guide their investigation
	Use a range of resources and technologies in addressing questions
	Critically examine information from a variety of sources
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Goal 3
To provide students with experience in environmentally-oriented activities, enabling them to become 
environmentally-aware, action-oriented citizens.

Objectives
Awareness: Oregon Envirothon will help students cultivate an awareness of the total environment 
and acquire sensitivity to its limited natural resources.

Knowledge: Oregon Envirothon will help students develop a basic under-standing of the earth’s 
ecological systems and the interdependence of the human species with these systems.

Attitude: Oregon Envirothon will help students develop attitudes which embrace environmental 
sensitivity and instill the dedication and motivation to participate in activities geared towards 
protecting the environment.

Application: Oregon Envirothon will help students develop skills needed to identify, investigate 
and contribute to the resolution of environmental issues and problems.

•	 Students should have knowledge of a wide 
range of action strategies involved in seeking 
solutions to environmental problems.

•	 Students should be able to assess the nature of information and materials from a variety of 
different viewpoints and evaluate their implications.

•	 Students should be able to identify alternative solutions for various issues and their associated 
value perspectives. They should be able to evaluate alternative solutions with respect to their 
ecological and cultural implications. Additionally, the alternative solutions generated should 
attempt to take into consideration the variety of interest involved, while maintaining a healthy 
environment.

•	 Students should be able to identify and evaluate their own position on environmental issues and 
their associated solutions. These positions should be based on balanced information, critical 
analysis and careful synthesis. Moreover, students should be able to test their position against 
new information, personal experiences and beliefs.

•	 Students should be able to evaluate the interaction of the proposed solution with other ecological 
and social factors and anticipate having to plan ahead when evaluating the long and short-term 
implications of possible solutions to environmental problems.

•	 Students should have a knowledge of agencies 
and organizations that can be used as resources 
to seek solutions to environmental problems.

•	 Students should be able to evaluate the 
impact of their own actions affecting a 
particular environmental problem and devise 
alternative actions to work toward improving 
environmental conditions.

•	 Students should be able to work independently 
and/or collaboratively to solve environmental 
problems.
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The Oregon Envirothon was initiated in the 
spring of 1996 after a meeting between 
Dick Behm, a retired forest industry 

manager and an organizer of Washington’s 
Envirothon, and Susie Kelly, the director of the 
Northwest Center for Sustainable Resources 
(NCSR). As a result of this meeting, Jon Yoder, 
Secondary Education 
Coordinator for NCSR, 
began planning Oregon’s 
first Envirothon. A 
committee consisting 
of natural resource 
educators and agency 
personnel met in August. 
The competition was 
discussed, and a design 
was developed.

It was decided 
that unique student 
experiences would be 
developed in an approach 
where competitors would 
work through a series 
of four “ecostations” 
integrating questions on 
forests, wildlife, soils, 
and aquatics. In addition, 
students would prepare a presentation on an 
issue determined by Canon Envirothon with 
the specific question determined by the state 
committee. The purpose of this approach was 
to match the field experiences often taught in 
natural resource or environmental programs in 
schools with a fun and enjoyable competitive 
experience. In particular the aim was to draw 
in urban schools that traditionally did not 
participate in these types of experiences.

By the spring of 1997, the committee 
developed materials and questions for the 
ecostations and presentation along with scoring 
guides and team preparation materials. Flyers 
were sent out to each high school in the state 
and advertisements were posted in several 
educator publications to solicit participating 
teams. Volunteers and judges were enlisted, 

and a site at Western Mennonite School was 
prepared. 

On Saturday, May 17, 1997 Oregon’s first 
Envirothon was held. The five participating 
teams were North Salem, Sisters, Western 
Mennonite, South Wasco, and Hidden Valley. 
North Salem claimed first place.  

NCSR leadership and funding 
for Envirothon ended in 2001 
when discussion with Monte 
Graham, Marion Soil and Water 
Conservation District (SWCD), 
began to continue support of the 
competition. SWCDs conduct 
competitions in other states. 
Graham and Janet Kaestner, 
also with Marion SWCD, took a 
leadership role in coordinating 
the 2001 and 2002 Oregon 
Envirothons. In 2003 Diane 
Cheyne began coordinating the 
competition. To closer match 
the Canon Envirothon, Oregon 
Envirothon was changed from 
an ecostation approach to a site 
specific approach and the current 
environmental issue site was 
added. During the ensuing year 
Cheyne developed a partnership 

with Julie Woodward, Oregon Forest Resources 
Institute  and the competition was moved to  
The Oregon Garden.  

Marion SWCD Education Coordinator, Ron 
Crouse, assumed coordination in 2006. The 
competition continued to grow and saw a record 
32 teams in 2008. In 2009 it was determined 
that to improve and expand the program, 
additional support should be sought. Oregon 
Envirothon became established as a 501(c)(3) 
domestic nonprofit corporation and began to 
actively recruit a board of directors, technical 
advisors and public and private sponsorship. It 
is hoped that Oregon Envirothon will continue 
to promote natural resource education well into 
the future.

History of Oregon Envirothon
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      Structure of 
the Contest

Teachers and students use the concepts and study areas presented through Oregon Envirothon as 
training tools throughout the year.

The one-day Oregon Envirothon Competition will test each team’s knowledge and problem-
solving skills at five testing stations; Soils/Land Use, Forestry, Aquatic Ecology, Wildlife and the 
2017 Current Environmental Issue. The tests contain multiple choice, fill-in-the-blank, diagrams 
and short answer questions. Each test consists of approximately 25 questions, which are written 
and designed each year by conservation district and resource agency experts. 

For 2017, the teams will each submit a video/DVD of their 10-minute oral presentation by 
April 15th to the Oregon Envirothon office. The videos will be judged and scored prior to the 
competition. The oral presentations may include PowerPoint slides, flip charts or other 
necessary props. Teams will not be penalized for not using computer technology. 
Creativity is encouraged.

At the end of the testing periods, the video scores will be combined with the test scores to 
determine the top five teams. Awards will be given to teams who place first through fifth and 
the teams who have the highest test scores for each of the five subjects. The top three teams 
with the highest video scores will make live presentations before the judges and the student 
audience. Each 10-minute presentation will be followed by a five-minute question/answer time 
with the judges. The live oral presentation scores will be used to determine the winner of the oral 
presentation category and will not be used to determine the final winner of the competition.

Oregon Envirothon will take place at outdoor testing stations. Students need to dress 
appropriately for negative or positive weather conditions. Dress in layers, bring jackets and wear 
footwear suitable for wet, muddy terrain. All necessary testing equipment and supplies will be 
provided. Students are not allowed to bring notebooks, backpacks, or electronic 
equipment of any kind to the test sites.

The yearly current environmental issue drives the educational focus of the contest. Oregon’s event 
follows the North American Envirothon Current Environmental Issue. During the Oregon State 
contest, the results will be available that day.  
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 Important Dates to Remember:
     Team Registration Deadline 
  April 8, 2017
     Oral Presentation Video/DVD Deadline
  April 15, 2017
    Competition Date
  May 6, 2017



Day of the Contest
Each team is assigned a number and a test 
station rotation during registration. After the 
welcome and introductions, the coordinators go 
over the contest format, rules, and scoring with 
the students.   

Once the contest begins, teams will have exactly 
25-minutes to complete their tests with a 
10-minute travel time, for a total of 35-minutes 
between rotations. They will answer 20+ 
questions in the time allotted and complete one 
collective answer sheet. Cooperative decision 
making, free exchange of ideas and 
information pooling are desirable.

The 35-Minute period per test station will look like this:
•	 Volunteers will hand out the tests and pencils
•	 Volunteers will provide any necessary orientation information about the test (2-4 minutes)
•	 Actual testing time for 20+ questions (25 minutes)
•	 Volunteers will notify the teams at the 20-minute mark that 5-minutes are remaining
•	 Volunteers will collect the tests at the 25-minute mark
•	 Students will be guided to the next test site (10 minutes)
•	 Volunteers will begin the next round of testing

Completed test sheets remain at the stations to be scored by volunteers.  Runners will take the tests 
to the main scorer who will calculate the scores.

Every team in attendance must be prepared to give their 10-minute Oral Presentation 
and must be prepared for the five-minute question/answer time with the judges. During the top 
three team presentations, all team members must wear an Oregon Envirothon t-shirt. No school/
team identification, either written or stated, is permitted. All team members must participate in the 
presentation. Visual aids are welcome and must be prepared in advance. A laptop computer and 
projector will be available for each team to use during their presentation if needed. There will be 
five minutes between presentations for scoring, set-up and preparation for the next team.

After the competition and scoring is completed, teams reassemble for overall results and 
presentation of awards. The champion of the Oregon Envirothon will have the option of 
representing Oregon at the National Conservation Foundation’s Envirothon on July 24 
through July 29 at Trent University in Peterborough, Ontario, Canada.
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Study Concepts
Forest Ecology:

Key Point 1—Tree Physiology and Tree and Shrub Identification 
Learning Objectives:
1. Know the parts and tissues of a tree, and be able to explain the growth cycle and life cycle of a tree.
2. Understand the processes of photosynthesis and respiration and how they are important to the growth and reproduction 

of trees.
3. Identify common tree species without a key, and identify specific or unusual trees and shrubs through the use of a key.

Suggested Activities:
1. Identify trees and shrubs using leaf and seed samples through the use of a key.  Identify common and Latin names for 

the following common trees and know their approximate ranges in Oregon:
•	 Douglas-fir     •    Redwood    •				Lodgepole pine 
•  Sitka Spruce   •    Englemann spruce   •				Sugar pine  
•	 Western hemlock    •    Western Redcedar   •				Bigleaf maple
•	 Port-Orford-cedar    •    Incense cedar   •    Oregon white oak
•	 Junipers     •    Pacific yew    •    Ponderosa pine
•	 Western larch    •    Red alder    •				Cottonwoods
•	 Western white pine    •    Birches    •    Vine maple
•	 Oregon ash    •    Poplars    •    True Firs (6)

Key Point 2—Forest Ecology 
Learning Objectives:
1. Know the typical forest structure: canopy, understory and ground layers and crown classes.
2. Understand forest ecology concepts and factors affecting them, including the relationship between soil and forest 

types, tree communities, regeneration, competition, and primary and secondary succession.
3. Identify the abiotic and biotic factors in a forest ecosystem, and understand how these factors affect tree growth and 

forest development. Consider factors such as climate, insects, microorganisms, and wildlife.

Suggested Activities:
1. Identify and describe the life cycle of forest pests and invasive plants and describe their impact to a forest ecosystem. 

Research integrated pest management strategies for selected pests.
2. Draw food webs of a mature deciduous forest and a mature coniferous forest. Explain how wildlife habitat relates to 

the forest community and describe the niches of various organisms that live in both of these forest ecosystems.
3. Examine a “tree cookie” or core sample taken with an increment borer to determine the age, growing conditions, 

insect and disease damage, and past weather conditions.
4. Understand the ecology of fire: Explore patterns of change brought about by fires in a forest ecosystem.
9. Identify, understand the life cycles, and know common control techniques for the following insect pests and diseases 

of trees in Oregon: 
•	 Western Pine Beetle  •    Armillaria 
•	 Flat Headed Borers   •    Heartrot
•	 Dwarf Mistletoe   •    White Pine Blister Rust
•	 Spruce Budworm   •    Swiss needle cast
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Key Point 3—Sustainable Forest Management 
Learning Objectives:
1. Understand the term silviculture, and be able to explain the uses of the following silviculture techniques: thinning, 

prescribed burning, single tree and group tree selection, shelterwood method, clear-cutting with and without seed 
trees, and coppice management.

2. Explain the following silviculture systems: clear-cutting , seed tree method, even-aged management, uneven-aged 
management, shelterwood and selection.

3. Understand the methodology and uses of the following silviculture treatments: Planting, weeding, pre-commercial 
thinning (PCT), commercial thinning and harvesting.

4. Know how to use forestry tools and equipment in order to measure tree diameter, height and basal area.
5. Understand how the following issues are affected by forest health and management: biodiversity, forest 

fragmentation, forest health, air quality, aesthetics, fire, global warming and recreation.
6. Understand how forestry management practices and policy affect sustainability.
7. Understand how economic, social and ecological factors influence forest management decisions.
8. Learn how science and technology are being utilized in all aspects of forest management.

Suggested Activities:
1. Use the following forestry tools and know how they are used in forest management: clinometer, increment borer, 

diameter tape, Biltmore stick, abney level, compass, prism and relescope.
2. Use a variety of volume tables to calculate the volume of lumber for several different tree species.
3. Understand Fire Management: Learn the many interdependencies of forests and fire in healthy ecosystems.
4. Compare two different forest types. For example: a juniper woodland in eastern Oregon to a conifer forest in western 

Oregon. Identify economic, social and ecological factors that affect how both of these forests are managed.
5. Explain the Information Technology used to monitor and productively manage forests, and give specific examples of 

how this technology is being utilized in all aspects of forest management.

Key Point 4—Trees as an 
Important Renewable 
Resource 

Learning Objectives:
1. Understand the importance and value of trees in urban 

and community settings, and know the factors affecting 
their health and survival.

2. Understand the economic value of forests and know 
many of the products they provide to people and 

 society.
3. Explain the “Ecosystem Services” provided by trees, 

and understand why trees and forests are important 
to human health, recreation, wildlife, and watershed 
quality.

Suggested Activities:
1. Create a display showing the value of trees in both urban and suburban settings. Identify the factors that affect their 

health and survival, and explain how to properly care for trees in an urban environment.
2. Make a list of products and by-products that come from your home and are made from trees. Describe the chemical 

and physical properties of trees used in making these products.
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Soils/Land Use:

Key Point 1—Physical Properties of Soil and Soil Formation 
Learning Objectives:
1. Understand the importance of soils and appreciate the relatively small amount of usable soil that exists on Earth.
2. Know the five soil forming factors, and understand how they influence soil properties.
3. Understand the origin and types of soil parent materials.
4. Understand basic soil forming processes: additions, losses, translocations, and transformations.
5. Recognize and understand features of soil profiles, and be able to use this information to determine basic soil 

properties and limitations.
6. Identify and describe soil characteristics (texture, structure, and color- using Munsell color charts).

Suggested Activities: 
1. Generate a list of reasons why soils and the study 

of soil science is important to sustaining life on 
Earth, and explore how much soil available on 
Earth is for human use.

2. Describe the five factors of soil formation and be 
able to explain how each factor affects the soil 
profile.

3. Conduct a field analysis by digging or using an auger 
to examine a soil pit. Determine soil characteristics 
and properties, by describing soil horizons and 
recording data.

4. Use soil profile information to compare soil samples 
from agriculture cropland, wetland, forest and an 
urban area, and explain why there are differences 
in water table, permeability, runoff, infiltration 
and water holding capacity.

5. Estimate percent sand, silt, and clay for soil samples 
collected and determine texture class using the 
texture triangle. Explain how texture is important 
in soil fertility and soil management.

Key Point 2—Soil Ecosystems 
Learning Objectives:
1. Recognize that biological diversity is important for 

soil health and hence plant, human and environmental health.
2. Understand how the hydrologic, carbon and nutrient cycles relate to soil management.
3. Recognize that understanding soil ecosystems is important to soil management.

Suggested Activities:
1. Construct a Burlese funnel to learn about the diversity of life living in the soil. Draw a soil food web showing the 

5 tropic levels and discuss why biodiversity is important to healthy soil. (note: some important soil organisms 
will not show up in the Burlese funnel, but they should be included in the trophic level diagram.)

2. Draw the nitrogen, carbon and phosphorus cycles and identify the types of organisms (flora and fauna) involved 
in these cycles. Identify their roles in decomposition and nutrient cycling.

3. Discuss the decomposition and transformations of organic matter, toxins and pesticides. Discuss the importance 
of microorganisms, and what would occur if they were not present in the food chain.

4. Discuss how Integrated Pest Management can affect biological diversity.

11



Key Point 3—Chemical Properties of Soil and Soil Fertility 
Learning Objectives:
1. Understand the procedure for taking a soil sample and conducting nutrient analysis.
2. Know that plants must receive essential micro-nutrients and macro-nutrients from the soil in order to be healthy, 

and understand that soil fertility relates to the physical and chemical properties of the soil in addition to the 
quantity of nutrients.

3. Understand why soil fertility reflects the physical, chemical and biological state of the soil.

Suggested Activities: 
1. Collect a representative soil sample from a piece of land (preferably your own) as an introduction to soil testing. 

Conduct soil test experiments to measure pH and determine the amounts of plant available nitrogen (N), 
Phosphorus (P),and Potassium (K) in soil samples collected from different locations such as: cropland, forested 
area, and in a flood plain. Record your data, and analyze and compare results.

2. Explain the ABC’s of nutrient management, and how nutrients and plant health, pests, profits and the environment 
relate to healthy soil.

3. Explain why soil fertility reflects the physical, chemical and biological state of the soil.
4. Compare and contrast the benefits and risks of using nutrients from a synthetic fertilizer with those from a 

natural source.

Key Point 4—Soil Conservation and Land Use Management 
Learning Objectives:
1. Compare different land uses and conservation practices and their impact on soils and erosion.
2. Understand how soil is impacted by point & non-point source pollution & the importance of soil management to 

agriculture and clean water.
3. Understand that soil management and environmental protection requires agricultural and resource managers to 

use spatial tools such as Geographic Information Systems (GIS), and Global Positioning Systems (GPS) in order 
to make the best possible resource decisions.

4. Learn about career opportunities and the role of government in the management of natural resources.

Suggested Activities:
1. Identify or recommend Best Management Practices to maximize agriculture production and control water 

movement to prevent erosion and pollution on construction sites, residential development and cropland.
2. In a land use planning discussion, identify types of soil erosion and explain how soil is a factor in non-point 

source pollution, and describe how soils can be used to clean up pollutants.
3. Become familiar with the Universal Soil Loss Equation (USLE), and learn how it used to estimate the soil erosion 

rates of a selected construction site and cropland field.
4. Practice using topographic and thematic maps to uncover mysteries about the cultural and physical geography 

of the Earth.

Key Point 5—Web soil surveys & Soil Surveys 
Learning Objectives:
1. Access and use published and on-line soil data and other resources to learn how land use affects soil, and the 

limitations of local soils.
2. Understand the eight Land Capability Classes and how they are important in determining appropriate land use.
3. Understand soil drainage classes and be able to recognize the characteristics of hydric soils and know how soils 

fit into the definition of wetlands.

Suggested Activities:
1. Download your local area’s soil survey map to learn the limitations that local soils have for septic systems, 

foundations, agriculture, and future development.
2. Describe the eight Land Capability Classes and use a soil profile and site description to determine land capability 
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Aquatic Ecology:

Key Point 1—Abiotic factors 
Learning Objectives:
1. Know the processes and phases for each part of the water cycle and understand the water cycle’s role in soil  
 nutrient erosion, salinization of agricultural lands, and climatic influences.
2. Understand the concept and components of a watershed and be able to identify stream orders and   
 watershed boundaries.  Know the features of a healthy watershed and an unhealthy watershed.
3. Know how to perform and interpret chemical water quality tests and understand why aquatic organisms  
 and water quality are affected by the physical, chemical and biological conditions of the water.

Suggested Activities:
1. Use topographic maps to investigate the concept of a watershed, identify a river’s watershed system, and      
 delineate the watershed of a given area.  Be able to describe how different land uses and watershed           
 characteristics can affect water runoff, water flow, types of stream habitats and management approaches.
2. Investigate and find out who is using the water in your watershed and become familiar with historic stream                                                       
 and river levels to learn if levels are increasing or decreasing.  Use stream assessment data to determine                 
 the health of your watershed.
3. Conduct chemical water quality tests to determine the temperature, dissolved oxygen, pH, phosphorus,                                                                                                                            
 alkalinity, nitrogen, and dissolved oxygen percent saturation of a water sample and explain why these test  
       results are indicators of water quality and can be used to assess and manage aquatic environments.

Key Point 2—Biotic factors 
Learning Objectives:
1. Understand the dependence of all organisms on one another and how energy and matter flow within an      
 aquatic ecosystem.
2. Understand the concept of carrying capacity for a given aquatic ecosystem, and be able to discuss how   
 competing water usage may affect the ability of the system to sustain wildlife, forestry and anthropogenic    
 needs.
3. Identify common, rare, threatened and endangered aquatic species as well as Aquatic Nuisance Species (ANS)  
 through the use of a key.
4. Know how to perform biological water quality monitoring tests and understand why these tests are used to    
 assess and manage aquatic environments.

Suggested Activities:
1. Describe the habitat needs of three specific aquatic animals, and compare and contrast the flow of energy in  
 three different aquatic food chains.
2. Create a visual display of rare and endangered aquatic species. Explain how human activities are causing  
 species imperilment and specify actions being taken to protect these species.
3. Conduct a biological stream assessment by collecting macro-invertebrates. Stream Data sheets should be  
 used to record and analyze information. Explain why these organisms are biological indicators that help us  
 determine the health of a stream or waterway.

Key Point 3—Aquatic Environments 
Learning Objectives:
1. Identify aquatic and wetland environments based on their physical, chemical and biological characteristics.
2. Know characteristics of different types of aquifers, and understand historical trends and threats to groundwater  
 quantity and quality.
3. Understand societal benefits and ecological functions of wetlands.
4. Understand the functions and values of riparian zones and be able to identify riparian zone areas.
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Suggested Activities:
1. Describe the physical, chemical and biological characteristics of a stream, river, pond, lake and wetland.
2. Explain how different types of aquifers are indicators of water quantity and water quality.  Describe how  
 subsidence and salt water intrusion are related to the falling water table in many aquifers.
3. Describe three functions of wetlands, and explain how these functions are met in the absence of wetlands.
4. Describe three functions of riparian zones and explain how the removal of or damage to the riparian zone  
        would affect water quality and specific aquatic food chains.

Key Point 4—Water 
Protection and 
Conservation 
Learning Objectives:
1. Understand how education programs                                                                                                                                         
       and enforcement agencies are working  
       together to protect aquatic habitats and                                                                                                                                              
       preventing those who use our waterways                                                                                                                                        
       from inadvertently transporting Aquatic                                                                                                                                          
       Nuisance Species ANS from one river to                                                                                                                                               
       another.
2. Interpret major provincial and /or federal                                                                                                                                          
       laws and methods used to protect water                                                                                                                                            
       quality (i.e. surface and groundwater).                                                                                                                                    
       Utilize this information to propose                                                                                                                                          
       management decisions that would improve                                                                                                                                          
       the quality of water in a given situation.
3. Be familiar with the Federal and state    agencies that provide oversight of water resources, and 
understand that Geographic Information    Systems (GIS) is a useful and important tool in 
the management of water resources.
4. Identify global and local sources of point and non-point source pollution and be able to discuss methods to  
 reduce point and non-point source pollution.
5. Understand the interaction of competing uses of water for water supply, hydropower, navigation, wildlife,  
 recreation, waste assimilation, irrigation, and industry.
6. Know the meaning of water conservation, and understand why it is important every time you turn on a faucet.

Suggested Activities:
1. List at least 3 Aquatic Nuisance Species ANS, and describe their effects on an aquatic ecosystem. Consider what  
 can happen when predator ANS are imported, and develop a plan for the eradication of a target ANS.
2. Cite water protection laws at a mock hearing to decide whether a permit should be given to build a new   
 shopping mall along a river.
3. Explain how Geographic Information Systems (GIS) are being used to help communities assess water quality  
 and watershed health information.
4. Compare water usage in different regions of Oregon and propose actions to help counties strike a balance  
 between supply and demand in order to realize maximum benefit from our water resources.
5. Design a comprehensive water conservation plan for your home and the watershed below your home. This  
 should include groundwater replenishment, securing sediment on your property, managing non-point source  
 pollution and following the path of good quality water as it leaves your property on its way to the sea.
6. Many dams are used to provide low cost electricity at the critical time of day when there is peak demand  
 for electricity. Today a major issue is deciding which is more important to the economy, low cost energy or  
 improving/restoring the ecology of a river. Evaluate the issue and develop recommendations for conservation  
 groups and utility executives.
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Wildlife Ecology:

Key Point 1—Knowledge of Wild Birds, Mammals and Herps 
Learning Objectives:
1. Identify wildlife species using mounted specimens, skins/pelts, pictures, skulls, silhouettes, decoys, wings 

(waterfowl), scats, tracks, animal sounds, or other common signs. Animal tracks may be original or molds 
made of the prints.  Wildlife signs may be real or reproduced.

2. Use a key or field guide to identify wildlife species or signs. Wildlife species or signs may be presented in any 
form as described above.

3. Identify general food habits (herbivore, omnivore, carnivore), habitats (terrestrial, aquatic, fossorial), and 
habits (diurnal, nocturnal) using skull morphology and/or teeth.

Key Point 2—Wildlife Ecology 
Learning Objectives:
1. Know the meaning of “habitat”, and be able to name 

the habitat requirements for wildlife and the 
factors that affect wildlife suitability.

2. Know and understand basic ecological concepts and 
terminology.

3. Understand the difference between an ecosystem, 
community and population.  Be able to explain 
how communities interact with their non-living 
surroundings to form ecosystems.

4. Understand wildlife population dynamics such 
as birth, mortality, age-structure, sex ratio, 
and mating systems.  Understand the impact 
of limiting and decimating factors of common 
wildlife species on wildlife management.

5. Recognize that all living things must be 
well-adapted to their native environment in order to survive.  Be able to identify, describe and explain 
the advantages of specific anatomical, physiological and/or behavioral adaptations of wildlife to their 
environment.

6. Know the meaning of the term “Biodiversity”, and understand why biodiversity is important to people and 
wildlife.

7. Understand the importance of the 3 levels of biodiversity:  genetics, species and ecosystem or community, and 
understand the implications of biodiversity loss at each level. 

Suggested Activities:  
1. Draw a map of an area and identify sources of food, water and shelter available to wildlife.  Select a wildlife 

species, and assess whether the area on your map will provide suitable habitat for this species. If any part of 
the habitat is lacking, explain what you could do to improve the habitat for this species?

2. Explain the relationship between the Pyramid of Numbers and the Pyramid of Biomass.  Relate this exercise to 
an actual habitat to help you understand how much land area is needed to support life at each level of the food 
chain.  

3. Create a detailed display to show examples of different types of food chains and illustrate the interdependence 
of organisms within a food web.  Include terms such as tropic levels, predator, prey, scavengers, decomposers, 
omnivore, insectivore, herbivore, carnivore, producer, primary consumer, secondary consumer and tertiary 
consumer.

4. Explain the term “ecosystem” and give examples of different types of ecosystems.  Describe a type of ecosystem 
and explain the importance of a keystone species. Draw food chains that include a specific keystone species 
and discuss what might happen if this species were removed from the food chain or if their populations 
diminished.
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5. Select several wildlife species common to your area and list potential limiting and decimating factors for each.  
Visit a natural area, park, forest, and/or farm and assess the area to determine which of the limiting and 
decimating factors on your list would actually impact your selected species.  For example, water may be a 
potential limiting factor, but the area you visit may have an abundance of water.  Therefore, water would not 
be a limiting factor on this area and would have no impact.

6. Explain why Oregon is so diverse and explain what is being done to protect the biodiversity of wildlife.  Include 
the following vocabulary to help you explain your answer:  biodiversity, keystone species, native, endemic, 
habitat, biome, and food web.

7. Compare and contrast the behavioral and physiological adaptations of specific animals that live in two different 
environments. Explain why these animals are well-adapted to survive in their particular environment and 
include wildlife biology terms to describe specific adaptations.

8. Web Lesson:  Measuring Biodiversity across North America
 As a result of completing an investigation into the biodiversity of North American Mammals, students 

should develop an understanding of the concept of biodiversity, and learn ways to measure the diversity 
of organisms.  In addition, students should become more familiar with the mammal communities and             
ecoregions in their residential areas and the biomes and ecoregions in Oregon.

9. Explain the three levels of biodiversity and give several reasons why biodiversity is important to wildlife and 
people. Select examples of species in your area that have become locally extinct and explain what causes loss 
of biodiversity. What can be done to gain biodiversity?

Key Point 3—Conservation and Management of Wildlife 
Learning Objectives: 
1. Know the preferred habitat types and specific habitat requirements of common wildlife species in Oregon. 

Understand how this knowledge helps us to better protect both the land and the wildlife species that depend 
on it.

2. Understand the difference between biological and cultural carrying capacity, and be able to identify social and 
ecological considerations where human use of land conflicts with wildlife habitat needs.

3. Identify common wildlife management practices and methods that are being used to manage and improve 
wildlife habitat in Oregon.

4. Understand the role of federal and state Fish and Wildlife Agencies in the management, conservation, 
protection, and enhancement of fish and wildlife and their habitats.

Suggested Activities: 
1. Explain the meaning of the terms “migration route” and “flyway”. Know the four major North American flyways 

and understand the importance of these routes to migratory land, water and shore birds.
2. Determine which common wildlife species in your area depend on open land, woodland and wetland habitat for 

their survival. Identify the various types of habitat within open lands, woodlands, and wetlands, and explain 
the importance of these specific habitats to common wildlife species within your area.

3. Explain why human use of land is the major reason for habitat loss. Provide examples of habitat destruction, 
fragmentation, and degradation and explain how wildlife species survival is threatened by habitat loss in 
Oregon.

4. Research and analyze controversial issues in order to understand the relationship between wildlife, economics 
and society. 

5. Make a list of wildlife management practices and strategies that will restore or improve habitat for each of 
the following land uses: cropland, grassland, woodland, wetland, pond/lake, and urban setting (backyards, 
greenways, urban parks). Include specific wildlife species that will benefit from each wildlife practice or 
strategy.

6. Make a list of the Federal and State Fish and Wildlife Agencies within Oregon. Determine how each protects 
and manages the wildlife resources of your area, and describe activities and programs that are undertaken to 
protect and manage wildlife and their habitats. 
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7. Explain regulated trapping procedures and discuss the issues that are involved in trapping fur bearing animals. 
Research and explain the dilemma of biological carrying capacity vs. cultural carrying capacity in your discussion. 

8. Explain how Wildlife Managers are using Satellite Remote Sensing, GPS and GIS in Conservation and Wildlife 
Management. Give an example explaining the benefits of using this technology in remote areas. 

Key Point 4—Issues Involving Wildlife and Society 
Learning Objectives:
1. Understand how non-native (exotic), invasive species threaten our environment and the biodiversity of many wildlife 

species.  Understand that non-native (exotic), invasive plants impact wildlife habitat and thus have a tremendous 
impact on native wildlife.

2. Learn about the complexities of decision-making in making land use decisions that affect wildlife, and understand 
that wildlife resources are under constant pressure caused by human population growth, environmental 
degradation, and habitat reduction.

3. Know that Wildlife species are subject to diseases 
resulting from exposure to microbes, parasites, 
toxins, and other biological and physical agents.

4. Understand the terminology and factors that affect 
threatened and endangered wildlife species.  
Know the meaning of extinct, extirpated, 
endangered, threatened, candidate species and 
reintroduction.

5. Identify the characteristics that many extinct 
and endangered species possess, and be able 
to identify many species of wildlife that are 
endangered and threatened.

6. Understand the role of the Endangered Species 
Act in helping to conserve endangered and 
threatened species.   Know the organizations and 
agencies responsible for listing and protecting 
endangered species on global, federal and state 
levels.

Suggested Activities:
 1. Give specific examples of non-native (exotic), invasive species in your area and describe how they have altered 

habitats, threatened ecosystems, and impacted wildlife.  Explain what is being done to increase awareness and 
facilitate effective prevention and management of non-native (exotic) invasive species.

2. Explain the three major kinds of habitat loss. Give examples of how human activity is the biggest threat to wildlife 
habitat and also discuss how people can have a positive impact on wildlife habitat and biodiversity.

3. HIPPO is an acronym that represents the five major threats to biodiversity, which are caused by human activity.  
Design a poster to illustrate the HIPPO concept and factors that bring about the loss of biodiversity.

4. Name and describe two examples of diseases that are critically impacting wildlife and explain why controlling 
emerging wildlife diseases have become a high-priority concern in the United States.  Explain the life cycles of these 
diseases and how they can be transmitted to humans.

5. Identify and describe factors that threaten and endanger wildlife species in your area.  Explain what actions are 
being taken by various agencies and interest groups to improve the chance of survival for specific threatened and 
endangered species.  Also, determine what practical measures private citizens can take to assist in the recovery of 
threatened and endangered species.

6. Select several endangered species and create a display to describe the characteristics that have made these species 
more vulnerable.  Discuss state and federal efforts being taken to protect these species.
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2017 Oregon Envirothon Current Issue 

Agricultural Soil and Water Conservation Stewardship

More than half of the U.S. population lives in a major city. And let’s face it, most people never get to see   
the “microbial jungle” in our farm soil. Many will never drink water from an aquifer in the forest. And few 
witness the symphony of native bees pollinating apple orchards in springtime. Soil. Water. Biodiversity. 
Without critical natural resources, a sustainable food future is in question. And while debate continues on 
how to feed a growing population, we believe all solutions need to protect and care for the natural resources 
we depend on.

It’s not complicated. The loss of natural resources and degradation of landscapes threatens our ability 
to grow food, drink clean water and sustain our communities economies. Unfortunately, the negative 
environmental impact of agriculture on nature is significant. Farming is a leading contributor to 
greenhouse gas emissions. Agricultural runoff mixed with fertilizers and pesticides flows into lakes 
and rivers, making it unsafe for wildlife and for people. 

Farmers need biodiversity. The relationships between insects, plants and humans are so interconnected 
that sometimes we lose sight of their importance. We’re just beginning to fully understand how destruc-
tive agricultural practices and a changing climate are negatively impacting biodiversity and our farmlands.   
One thing is clear: We’ll need the security of healthy, diverse ecosystems in order to meet these and other 
challenges head on.

Biodiversity is an integral part of agriculture. From plant varieties to “ecosystem services” like pollination 
from native bees, we simply can’t continue to produce food without it. With our landscapes facing more   
severe weather and habitat degradation from development, we’re seeing farmers scrambling to adjust 
quickly to continue to produce quality foods.

Unfortunately, many farming methods weaken biodiversity with damaging and risky practices. In the 
1970’s, the United States lost more than $2 billion dollars in corn crops from a fungal disease outbreak   
due to unusually warm and wetter weather. The National Academy of Sciences released a study that  
showed how monocultures are highly vulnerable to disease, putting crops and economy in jeopardy.

Despite countless warnings, biodiversity is still undervalued and is threatened. Over two-thirds of our crops 
rely on wild pollinators such as bumblebees and butterflies. But use of non-discriminating chemicals can 
kill off these valued agricultural partners, placing farms and wild habitats at great risk. Loss of habitat and 
the rich abundance of native species is an environmental and economic cost we simply can’t afford.
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Current Issue Learning Objectives

Key Topics

1.)   Soil and Water Conservation best management practices; their purpose and 
 implementation.

2.)   How are soil and water conservation best management practices interrelated  to the   
 management of wildlife, forestry and aquatic systems?

3.)   How do agriculturists maintain a balance between their quality of life versus the quality   
 of the environment?
 
Learning Objectives

1.)  Identify and recommend soil and water conservation best management practices in 
 agriculture.

2.)   Describe the role of the federal government in conservation programs that benefit both   
 agricultural producers and the environment.

3.)   Identify the concept of soil quality/health to provide the needed functions for the 
 conservation planning process.

4.)   Identify various types of  
 soil erosion and utilize 
 different methods to 
 estimate and predict soil  
 erosion to assess land use  
 impacts.

 a.)  RUSLE2 equation
 b.)  Aerial Photographs
 c.)  Topographic Maps
 d.)  Soil Maps
 e.) USDA Classification  
        System
 f.)  Soil Surveys

5.)   Explain why land-use  
 planning is important 
 to our ecosystems and to  
 our economy to achieve  
 sustainable agriculture.



Soil Conservation
For the non-farmer, soil is easy to take for granted. It’s awfully hard to remember that soil is a living 
thing. And, at first glance there doesn’t appear to be an obvious link between the brown stuff under   
our feet and our big environmental issues. But it all starts in a little dirt. Whether it is neutralizing 
greenhouse gases or conserving more water organic farming methods prove time after time that 
healthy landscapes can lessen and even eliminate threats to our natural resources and ourselves.

In 2012, TIME magazine asked the question: “What if the world’s soil runs out?”
Our footprint for agriculture is shrinking. Recent estimates project we 
might have as little as 60 years of farmable soil left and each day we lose 
more grasslands, forests and savannas with agriculture’s expansion to find 
healthy places to grow crops.

Meanwhile, rates of soil loss are on the rise. And when soil is lost through 
erosion it can carry a dangerous mix of debris, fertilizers and pesticides 
into lakes and rivers, making them unsafe for wildlife and for people. And 
at the other end of the extreme, some of our most productive agricultural 
regions are facing water shortages from increasing drought. With agricul-
ture using more than 70 percent of our world’s freshwater, far too much is 
wasted in worn-out soils through runoff and poor retention. Investing in 
soil health is a long-term approach to agriculture’s sustainability; and in a 
culture of now-ness, we need more than ever to relearn how to be stewards 
of our future.

Water Conservation
Water is our number one natural resource. Without access to clean water for drinking or use in       
farming, we cannot survive. And in the face of more drought and higher temperatures, we’re already 
seeing how water availability is a crisis on our doorstep.

In a national survey conducted by the U.S. Environmental Protection Agency, data showed that           
agriculture was the leading source of pollution of our rivers and lakes. Certain farming practices are 
major threats to water quality, with little to no regulatory oversight to control or capture problems 
before it’s too late. The U.S. Geological Survey’s (USGS) National Water-Quality Assessment revealed 
that more than 90% of water from all streams sampled contained at least one pesticide, typically 
common to agricultural use. Furthermore, runoff issues also contaminate waterways from excessive 
nitrogen leeching from synthetic fertilizer overuse. In August 2014 in Toledo, Ohio more than 
500,000 people lost drinking water for days.

In addition to quality, water scarcity is becoming a headlining social, political and cultural issue with 
shortages due to prolonged drought. With agriculture using as much as 34 percent of our nation’s 
available freshwater, it’s clear that the sector needs to lead the way on water-use efficiency and 
conservation. (Oregon Tilth website. 2016.)
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Soil Erosion
The word erosion is derived from the Latin rodere meaning to ‘gnaw’, the same root that gives us the 
word ‘rodent’. The main agents of erosion are water, wind and gravity. Erosion is a natural process 
but is often intensified by human land use practices. This explains the different types of erosion on the 
north coast.

Water Erosion
The north coast’s high rainfall makes the region’s soils vulnerable to water erosion. High intensity 
destructive storms are responsible for a significant proportion of the erosion.

Splash Erosion
Splash erosion is the first stage of the erosion process. It occurs when raindrops hit bare soil. The explo-
sive impact breaks up soil aggregates so that individual soil particles are ‘splashed’ onto the soil surface. 
The splashed particles can rise as high as 60cm above the ground and move up to 1.5 meters from the 
point of impact. The particles block the spaces between soil aggregates, so that the soil forms a crust 
that reduces infiltration and increases runoff.

Sheet Erosion
Sheet erosion is the removal of soil in thin layers by raindrop impact and shallow surface flow. It results 
in loss of the finest soil particles that contain most of the available nutrients and organic matter in the 
soil. Soil loss is so gradual that the erosion usually goes unnoticed, but the cumulative impact accounts 
for large soil losses. Soils most vulnerable to sheet erosion are overgrazed and cultivated soils where 
there is little vegetation to protect and hold the soil. Early signs of sheet erosion include bare areas, 
water puddling as soon as rain falls, visible grass roots, exposed tree roots, and exposed subsoil or stony 
soils. Soil deposits on the high side of obstructions such as fences may indicate active sheet erosion.

Vegetation cover is vital to prevent sheet erosion because it protects the soil, impedes water flow and 
encourages water to infiltrate into the soil. The surface water flows that cause sheet erosion rarely flow 
for more than a few meters before concentrating into rills.

Rill Erosion
Rills are shallow drainage lines less than 30cm deep. They develop when surface water concentrates 
in depressions or low points through paddocks and erodes the soil. Rill erosion is common in bare 
agricultural land, particularly overgrazed land, and in freshly cultivated soil where the soil structure has 
been loosened. The rills can usually be removed with farm machinery. Rill erosion can be reduced by 
reducing the volume and speed of surface water with grassed waterways and filter strips, ripped mulch 
lines, and contour drains. Rill erosion is often described as the intermediate stage between sheet 
erosion and gully erosion.

Gully Erosion
Gullies are channels deeper than 30cm that 
cannot be removed by normal cultivation. They 
can be spectacular to look at but over time actually 
lose less soil than sheet and rill erosion. Gullies 
occur when smaller water flows concentrate and 
cut a channel through the soil. Most gullies extend 
upslope as a result of the head of the gully being 
continually undercut and collapsing. However, 
collapse and slumping of sidewalls usually 
contribute a greater proportion of soil loss. 20



Tunnel erosion
Tunnel erosion occurs when surface water moves into and through dispersive subsoils. Dispersive soils 
are poorly structured so they erode easily when wet. The tunnel starts when surface water moves into 
the soil along cracks or channels or through rabbit burrows and old tree root cavities. Dispersive clays 
are the first to be removed by the water flow. As the space enlarges, more water can pour in and further 
erode the soil. As the tunnel expands, parts of the tunnel roof collapse leading to potholes and gullies. 
Indications of tunnel erosion include water seepage at the foot of a slope and fine sediment fans  
downhill of a tunnel outlet. Remediation actions include breaking open existing tunnels, revegetation, 
and increasing soil organic matter. Extensive earthworks may be required.

Wind erosion
Wind erosion is the detachment and movement of soil particles by air moving at least 20km per hour. 
Wind moves the soil in two ways, suspension and saltation. Suspension occurs when the wind lifts finer 
particles into the air leading to dust storms. Saltation occurs when the wind lifts larger particles off 
the ground for short distances, leading to sand drifts. Wind erosion tends to occur most in low rainfall 
areas when soil moisture content is at wilting point or below, but all drought-stricken soils are at risk. 
Often the only evidence of wind erosion is an atmospheric haze of dust comprising fine mineral and 
organic soil particles that contain most of the soil nutrients. Actions to minimize wind erosion include 
improving soil structure so wind cannot lift the heavier soil aggregates; retaining vegetative cover to 
reduce wind speed at the ground surface; and planting windbreaks to reduce wind speed. Also, be ready 
for severe wind erosion seasons which tend to be the summers following dry autumns and winters.

Mass Movement
Mass movement is the downward movement of soil and rock under the influence of gravity. It is most 
frequent on slopes above 25 degrees with little vegetation and annual rainfall over 900mm and often 
occurs after heavy storms when soil becomes waterlogged and heavy. Mass movement is a major form 
of natural land degradation in some regions, including the north coast due to its intense rainfall events. 
Types of mass movement include soil creep, earth flow, slumps, landslips, landslides and avalanches.

Factors increasing mass movement include erosion or excavation undermining the foot of a slope, 
weight loads of buildings or embankments, and loss of stabilizing roots through removal of vegetation. 
Vegetation removal may also increase soil water levels and soil water pressure, reducing the cohesive 
strength of the soil. In clay soils with high shrink-swell capacity water enters the soil through cracks 

and then swells the subsoil, 
increasing its weight on the slope. 
Early signs of mass movement 
include previous movement, bare 
soil ‘scars’ across slopes, and stock 
tracks causing cracks or minor 
terracing. Old or dormant landslips 
are characterized by long, uneven 
hummocky slopes and bent tree 
trunks on steep slopes. Because 
gravity is the principal force in mass 
movement expert advice is needed 
to remedy affected land. 
Remediation actions include 
diverting water away from 
slip-prone areas, fencing off 
suspect areas, and revegetating 
with trees and perennial pastures.
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Classification systems help us see and describe 
differences and similarities between things. To 
describe automobiles, we might use words like 
“car” or “motorcycle.” These terms quickly tell us 
important information like number of wheels, 
how many passengers, and whether the driver 
will get wet in a rainstorm. A useful classification 
system can describe things generally or very 
precisely. For instance, the same automobile 
could be classified simply as a “car” or as a 
“2016, 2-door, V-8, red, Chevy Camaro SS.” 

In the same way, Soil Taxonomy classifies soils 
at different levels of detail based texture, color, 
and ability to hold nutrients. The twelve soil 
“orders” are the broadest categories. Any soil 
you might describe will fit into one and only one 
order. The lower right-hand pane briefly de-
scribes each soil order. The table below com-
pares how we classify soils in more detail versus 
how we might classify an automobile. 

SOIL TAXONOMY 

References 
Dr. Duane Gardiner. (n.d.). Lecture 17: Chapter 7, Soil Taxonomy 

(ENV 320). Texas A&M University-Kingsville. Retrieved 
September 27, 2016, from http://www2.nau.edu/~doetqp-p/
courses/env320/lec17/Lec17.html

S.W. Buol, et al. (2003). Soil Genesis and Classification (Fifth ed.). 
Iowa State Press. 

Soil Survey Staff. (2014). Soil Taxonomy, Twelfth Edition. Natural 
Resources Conservation Service. 

Unknown. (2003). 20003 Forida Envirothon Soils Study Section. Re-
trieved September 27, 2016, from http://
www.flenvirothon.com/Studyguides/enviro_soils.pdf 

AUTOMOBILE 
CLASSIFICA-

TION
SOIL            

CLASSIFICATION 
LEVELS OF SOIL 

TAXONOMY 

Car Ultisols ORDER

Chevy Humults SUBORDER 

Chevy Camaro Palehumults GREAT GROUP 

Chevy Camaro 
SS Xeric Palehumults SUBGROUP 

  2016, 2-door, 
V-8, red Chevy 

Camaro SS 

Fine, mixed, active, 
mesic Xeric 
Palehumults 

FAMILY

“Zippy” Jory SERIES 

Gelisols--soils of cold climates; influenced 
by permafrost 
Aridisols--dry soils of arid climates 
Oxisols--highly-weathered soils of tropical 
climates
Histosols--soils composed of thick organic 
material
Andisols--soils formed from volcanic ash 
Vertisols--clayey soils that shrink and swell 
seasonally 
Spodosols--soils with reddish or black hori-
zons (layers) containing a mixture of organic 
matter and aluminum, with or without iron; 
form under evergreen vegetation and/or 
come from sandy parent material 
Mollisols--soils with thick, dark surfaces; 
high nutrient-holding capacity; form under 
grasslands 
Entisols--soils with little or no horizon devel-
opment (layering is either absent or is relat-
ed to parent material); very young soils 
Inceptisols--soils with weak horizon devel-
opment; “teenage” soils 
Alfisols--soils with obvious horizon develop-
ment; moderate nutrient-holding capacity; 
color is usually brown; “middle-aged” soils 
Ultisols--soils with obvious horizon develop-
ment; low nutrient-holding capacity; color is 
usually reddish; very old soils

Jory series, Oregon’s state soil 



2017 Oregon Envirothon Oral Presentation Problem

Agricultural Soil and Water Conservation Stewardship
   
To succeed in effectively reducing soil loss and degradation of water quality a land-use 
conservation plan introducing best management practices (BMP’s) must first be developed.

Your goal is to work together as an interdisciplinary team to identify an agricultural area near 
you that has a soil erosion problem. An inventory must first be performed to identify the extent 
of the problem and the land use issues identified. Work within a manageable area, not too large 
as to become time consuming. You must then develop a land-use conservation plan that 
identifies the best management practices that your team recommends. 

Be sure to include the following points in your plan.

 History and details of the area to be managed: location, size, amenities, present 
 agricultural use
 Results of your land-use inventory: what is presently on the ground and what are 
 the issues needing immediate attention
 What are the impacts to the environment, economy and society of choosing a 
 “no action alternative”
 Develop your land-use conservation plan: what best management practices should be   
 introduced to reduce or eliminate negative impacts to soil and water
 What site modifications does your team recommend
 What are the costs associated with implementing and maintaining your land-use 
 conservation plan
  What are the present and proposed social and economic benefits to your plan 
 What are the benefits to the natural and human environments of your 
 management plan
  What are the political issues regarding your management plan
  What types of long-term agricultural practices do you recommend to maintain the 
 integrity of your project
 How will your plan be sustainable and will it adequately protect and improve the 
 soil and water resources

You may be as original as you wish as long as you can document that your actions will be      
successful, sustainable and manageable. You may refer to available BMP plans, case studies 
and implementation strategies that have been used successfully across the Pacific Northwest.

Be sure to properly cite all references referred to in your 
presentation. 

Your presentation must be 10 minutes in length and all team members must participate. 
You are not required to use computer technology (i.e. PowerPoint) for your presentation but 
it is acceptable. You may use flip charts, props, or a combination. Judges scoring is based on 
content, not the method of delivery. Record a video of your presentation and submit it to 
Oregon Envirothon by the due date of April 15, 2017. 
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Tips to Help You with Your Presentation

1. MOST IMPORTANT! Every team will divide its presentation into a very recognizable INTRODUCTION, 
BODy, and CONCLUSION. For example: 
1). In the introduction, have the team leader briefly recap the problem, state each objective, and name the 

person presenting each objective.
2). In the body, clearly outline and explain said objectives.
3). In the conclusion, using new language, restate said objectives and demonstrate a definite finish.
4.) Use the Oral Presentation Judging Criteria to structure your presentation to achieve best possible scores.

2. Plan what each team member will say, and MAKE SURE EvERyONE SPEAKS AT LEAST ONCE!

3. Practice and know when it is your turn to speak. 

4. Make your drawings and text large and easy to read.

5. Face your audience.

6. Stand clear of visual aids, so that all may see. It is best to have non-speaking team members take turns 
holding the visual aids. DO NOT DEPEND UPON A COMPUTER OR A POWERPOINT PROGRAM, 
TECHNOLOGy CAN BREAK!

7. Speak in complete sentences.

8. Expand upon an idea. Give examples. USE REFERENCES AND RESOURCES AND CITE THEM 
CORRECTLy!

9. Make your voice loud, clear, and expressive.

10. Nervousness is okay!!

Some common presentation errors:
1. Slang expressions, such as frequent use of “you know” and “uh.”
2. Frequent interrupting and cutting off of each other. 
3. Speaking too rapidly.
4. Speaking in sentence fragments.
5. Speaking in a monotone.
6. Constant body movement.



Example Oral Presentation Judging Criteria

Be able to demonstrate the following:
Part I – Preparation & Presentation of Plan (30 points maximum)

A. Were references and resources cited in the team presentation?    0  1  2  3  4  5
B. How well did the presentation address or identify:
•	 The interrelationship between the environment, natural resources and the different 
 natural resource management strategies?      0  1  2  3  4  5
•	 All the different players/interest groups affected by the problem?    0  1  2  3  4  5
•	 The major natural resources areas (soils/land use, aquatic ecology, forestry, wildlife)? 0  1  2  3  4  5
•	 The current issue?         0  1  2  3  4  5
•	 The specific environmental problem and related issues regarding the problem?  0  1  2  3  4  5

Part II – Application of Data (40 points maximum)
A. The team demonstrated a solid understanding of political issues(s) related to the 
 problem (regulations, mandates, impact on political system/community)?  0  1  2  3  4  5
B. The team demonstrated a solid understanding of ecological/environmental 
 issue(s) related to the problem?        0  1  2  3  4  5
C. The team demonstrated a solid understanding of economic issue(s) related to the 
 problem including the cost and benefits of the proposed plan, cost of implementing 
 the plan, economic impact on local resources, cost of doing nothing, future costs, 
 funding source(s), etc.)         0  1  2  3  4  5
D. The team demonstrated a solid understanding of social and/or cultural issue(s) 
 related to the problem (private property rights, traditions, clean and healthy 
 environment, right to farm, urban issues, cultural issues, environmental justice)?  0  1  2  3  4  5
E. The team presented one viable solution to the problem addressing the resource issue? 0  1  2  3  4  5
F. The main parts were clearly stated and supported?     0  1  2  3  4  5
G. The solution in the presentation has potential to be applied or implemented with 
 long term sustainability to natural resources?      0  1  2  3  4  5
H. Did the solution reflect or address the concerns of all affected groups and issues?  0  1  2  3  4  5

Part III - Quality of Presentation (20 points maximum)
A. The presentation was well organized with a clear introduction and strong conclusion. 0  1  2  3  4  5
B. The participants enhanced the presentation (eye contact, gestures, voice 
 inflection, originality, exhibited professionalism, etc.)     0  1  2  3  4  5
C. The visual aids were used to make major points and show conclusions. 
 (Visual aids should be correct, eye appealing, readable, neat, etc.)    0  1  2  3  4  5
D. The questions were answered logically and concisely by all team members participating. 0  1  2  3  4  5

Part Iv – Required Elements (10 points)
A. Add up to ten points for team member participants in the presentation. (Each team 
 member can receive up to 2 points for equal oral participation in the presentation). 0  1  2  3  4  5
B. Add up to five points if the presentation was accomplished in the allotted time scale 
 and the team made effective use of their time. (Time scale is 10 minutes.) 
          Actual Time:______________

Point System
5 pts 9-10 minutes/4 pts 7-8 minutes/ 3 pts 5-6 minutes/ 2 pts 3-4 minutes/ 1 pt 1-2 minutes

            0  1  2  3  4  5
Scale for Scoring
 0  Not at all
 1  Poor or poorly (major misconceptions and gaps; ineffective; inadequate; inappropriate)
 2  Fair or slightly well (some misconceptions and flaws; minimally effective; somewhat appropriate)
 3  Good or fairly well (complete; accurate; effective; adequate; appropriate) 
 4  Excellent or very well (complete; very detailed; logical; ideas well supported and well organized; highly effective; all details 

appropriate)
 5 Outstanding (profound, in-depth; done in an insightful manner; extremely effective; points to a most effective strategy)
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Oregon Envirothon 2017 
Rules & Regulations

1. Team members must be enrolled in grades 9-12 (home school, private school or public school.)

2. Each team must have a maximum of five members and a minimum of three. Team members may not be drawn 
from different schools. One alternate is permitted for each team. Teams with less than five members will 
not be allowed to advance to the North American Envirothon.

3. Alternate team members may substitute for regular team members if properly registered. 

4. Teams will be issued a number that must be used during the competition. Switching team members will not be 
allowed after the registration of the team.

5. Teachers, team advisors or chaperones must accompany their teams to the competition but may not assist their 
teams in any way once the competition is under way.  

6. The Oregon Envirothon shall consist of five competitive sites based on soils/land use, aquatic ecology, forestry, 
wildlife and the current environmental issue, and one video Oral Presentation on the current environmental 
problem. Judge’s and scorer’s decisions are final on all events. 

7. Scoring for the Oregon Envirothon will be: Please read—changes to Oral Presentation Scoring
a. Each of the five outside testing sites will be worth 50 points for a total of 250 points.
b. The video presentation and the live presentation will each be worth 100 points.  
c. Teams earning the top 3 video presentation scores will present LIVE at the Oregon Envirothon, and the 

LIVE scores will be used to determine the winner of the Oral Presentation Category. 
d.    The top 5 teams for Oregon Envirothon will be determined using the scores from the five testing stations 

and the VIDEO presentation score.
e.    The total competition will be worth 350 points.

8. Teams will not be allowed to bring notes, field guides or other resource materials to the stations.  Any necessary 
materials will be provided by Oregon Envirothon. No backpacks or electronic devices of any kind are 
allowed at the testing sites. 

9. Team members will work together to complete their field experiences and questions and submit one answer 
sheet before moving on to the next site.  Twenty-five minutes will be allowed at each field site and ten minutes 
will be given to rotate to the next site.

10. The winning team will be the team with the highest cumulative score from the six events.  The tie breaker will 
be the highest score from the oral presentation.

11. Registration forms and fees must be received by April 8, 2017, NO ExCEPTIONS. 
All illegible registration forms will be rejected. Advisors must submit the Parental Consent Form and Medical 
Release Form for each team member to the Oregon Envirothon competition.

12. In the event that the winning team cannot represent Oregon at the Canon Envirothon, the team with the next 
highest score will be eligible to compete.

13. Rules and regulations of the Oregon Envirothon are subject to change. Any and all relevant changes will be 
explained to all teams and advisors.

14. No tobacco, intoxicants or drugs will be allowed on site.
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Example Schedule- Day of Event

Student Activity Schedule
8:30am - 9:00am Registration and Breakfast at The Oregon Garden 
9:00am - 9:15am Welcome/Event Orientation
9:30am - 9:55am Rotation #1
10:05am - 10:30am Rotation #2
10:40am - 11:05am Rotation #3
11:15am - 11:40am Rotation #4
11:50am - 12:15am Rotation #5
12:15pm - 1:00pm Lunch/Tabulations
12:30     Announcement of Top 3 Oral Presentation Teams
1:00pm           -           1:15pm Oral Presentation preperation for Top 3 Teams
1:15pm            -           1:35pm 1st Oral Presentation
1:35pm - 1:55pm 2nd Oral Presentation
1:55pm - 2:15pm 3rd Oral Presentation
2:15pm - 2:35pm Tabulations
2:35pm - 3:00pm Award Ceremony and Photo Session

Logistics
Reminders and activities for advisors/chaperones:
1. Teams of students MUST be accompanied to the event by an advisor/ chaperone.
2. No backpacks, tote bags, reference materials or electronics (calculators, cell phones, 

cameras, etc.) are allowed on the testing circuit. Video cameras and digital cameras may be 
used by advisors/ chaperones for promotional purposes only.

3. The outside testing stations will be 25-minutes in length. The top 3 oral presentations will 
be ten-minutes in length followed by a five-minute question and answer time.

4. Advisors/chaperones are not allowed to travel with their teams through the rotations 
during the day, but advisors/chaperones may join together and take the tests as teams.  
Advisors/chaperones may also wander the garden or use the time as they wish; but advisors/ 
chaperones may not leave the Oregon Garden until the Oregon Envirothon is completed.
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Example Envirothon Score Totals
     

Team Number_____________________

 (Test Score/Possible Points)

Soils/Land Use Site _______/50

Forestry Site   _______/50

Aquatic Ecology Site     _______/50                                           

Wildlife Site      _______/50                                                        

Current Environmental Issue Site                           /50

TEST TOTALS                                     ______/250

Video Oral Presentation                                              /100

WITH VIDEO FINAL SCORE                                   ______/350 
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General Reference Guide
Sources for Information
Bureau of Land Management
Conservation Districts
Dept. of Fish and Wildlife
Division of State Lands
Natural Resource Conservation Service
Oregon Dept. of Agriculture
O.S.U Extension Services
U.S. Forest Service

Web Curriculum, Resources, Links
http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/hyd/home.rxml                     The Hydrologic Cycle
plants.usda.gov/                                 Plants National Database Home Page
soils.usda.gov                                     USDA-NRCS Soils Data
www.eeao.org                  Environmental Education Association of Oregon
www.envirolink.org                     Environmental Education Information
www.envirothon.org                    Environmental Issue Information
www.environmentalmedia.com                                 Environmental Media
www.epa.gov/OWOW/                                         Wetlands, Oceans and Watersheds
www.epa.gov/safewater/kids/wsb/index.html#9-12                   Water Source Book
http://cfpub.epa.gov/surf/locate/index.cfm                            Surf Your Watershed
www.fws.gov                                  Fish and Wildlife Service
www.nationalgeographic.com                                       National Geographic 
www.nmfs.noaa.gov/                             National Marine Fisheries (NOAA Fisheries)
www.nrcs.usda.gov/feature/backyard/                                 Backyard Conservation 
www.nrcs.usda.gov/programs/                                      USDA-NRCS Conservation Programs
www.nsta.org                                        National Science Teacher’s Association
www.oregon-plan.org/                                    Oregon Plan for Salmon and Watersheds
http://www.thefreshwatertrust.org/                                                                                                                     The Freshwater Trust
www.plt.org                                              Project Learning Tree
www.usgs.gov/education                                        US Geological Survey
www.uwex.edu/erc/eypaw/                                      Educating Young People about Water
www.wrd.state.or.us/                                           Oregon Water Resource Department
http://asi.ucdavis.edu/programs/sarep                          UC DavisAgricultue Sustainability Institute
http://www.sare.org/                                    Sustainable Agriculture Research and Education

videos
Here Today - Here Tomorrow
How Chemicals Move Through Soil
How Water Moves Through Soil
Inquiry at Hinkle Creek
Naturally Fertile Fields
Partners in the Oregon Plan
The Wealth of Wetlands
You and Your Watershed



Books/CD’s/Reference Materials
Abiotic Indicators of Aquatic Life Handout
American Wildlife and Plants: A Guide to Wildlife and Food Habits
Aqua Venturer CD with Teacher Guide
Benthic Macroinvertebrate Training Materials Handout
Better Trout Habitat    
Conservation Tillage on CD
Core 4 Technical Reference Conservation Practices: The Common Sense Approach to Natural Resource Conservation 
Development at the Urban Fringe and Beyond: Impacts on Agriculture and Rural Land
Dam Removal Success Stories
Estimating Soil Moisture by Feel and Appearance
Farmland Protection: The Role of Public Preferences for Rural Amenities
Food, Land, & People Curriculum
Guide to Aquatic Pollution Tolerance of Stream Invertebrates Handout
Guide to Pacific Northwest Aquatic Invertebrates
Handbook of Northwestern Plants 
Helping People Understand Soils
Living on the Land (Vol. I and II)
Manual for Judging Oregon Soils
Nonpoint Pollution of Surface Waters with Phosphorus and Nitrogen
Nonpoint Source Pollution Handout
Nonpoint Source Water Pollution Handout
The Oregon Plan for Salmon and Watersheds
Principles of Landscaping for Wildlife
Project Aquatic Wild
Project Learning Tree
Project Wet
Project Wild
Soil Quality Information Sheet
Soil Science: Principles & Practices
Soil Survey (Marion, Polk, Yamhill)
Source Water Protection: Surface Water Sources
Stream Invertebrates Handout
The Stream Scene… Watersheds, Wildlife and People
Stream Visual Assessment Protocol- Technical Note 99-1 NRCS
Succession and Wildlife Management Handout
Sustaining Healthy Freshwater Ecosystems
Teaching Soil and Water Conservation: A Classroom and Field Guide
Trees to Know in Oregon
Understanding Invasive Aquatic Weeds Homework & Classroom Activities
Water in a Changing World
Water Quality Monitoring- Technical Guide Book
Watershed, Wetlands, Forests, Streams
Water Source Book Lessons:
 Wastewater Treatment
 Water Careers
 Biography of a River
 Groundwater Basics
 From Ground to Water
 What’s the Level?
 What Goes on Down Under?
 Do You Drink It?
 Hydraulic Head
 Flow Nets
 Groundwater: Cleaning Up
 What is Groundwater Pollution Doing to the Neighborhood?
 Landfills and the Potential for Groundwater Contamination
 Leaking Underground Storage Tanks
Wetland Plants of Oregon & Washington
Wetlands fact Sheet: Wetland Functions and Values
Wildlife Ecology and Management Handout
Woodland in the Soil Conservation Service
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Suggested Contacts
Bureau of Land Management
County Planning Department
County Public Works Department
Department of Environmental Quality
Department of Geology and Mineral Industries
Department of Water Resources
Division of State Lands
Environmental Protection Agency
Farm Service Agency
Local Conservation and Development, Inc.
Local Ranger Station
Local Soil and Water Conservation District
Local Water Control District
Local Watershed Council
National Forest Service
National Marine Fisheries Service
Natural Resource Conservation Service
Oregon Department of Agriculture
Oregon Department of Fish and Wildlife
Oregon Department of Forestry
Oregon Forest Resources Institute
Oregon State University Extension Office
Oregon State University Research Center
Oregon Watershed Enhancement Board
Plant Material Center
Rural Development
U.S. Army Corp of Engineers
U.S. Department of Fish and Wildlife
Water Resources Department
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Contact Information

Oregon Envirothon is an equal opportunity 501(c)(3) not-for-profit domestic corporation, providing services to the public 
without regard to race, color, national origin, gender, religion, age, disability, political beliefs, sexual orientation, and 
marital or family status. 

Julie Woodward 
Oregon Forest Resources Institute
PO Box 463
Silverton, OR 97381
Phone: 503-807-1614
Website: www.oregonforests.org 
Email: woodward@ofri.org

Ron Crouse 
Oregon Envirothon State Coordinator
Marion Soil & Water Conservation District
338 Hawthorne Avenue NE
Salem, OR  97301-4607
Phone: 503-391-9927 ext. 316
Website:  www.marionswcd.net
Email: ron.crouse@marionswcd.net
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Oregon Envirothon 
P.O. Box 13736
Salem, OR  97309
info@oregonenvirothon.org
http://oregonenvirothon.org



Oregon Envirothon 
Team Registration Form 

School/Group:_____________________ Phone: ______________ 

Address: ______________________________________________________

                 ______________________________________________________
              

Advisor/Chaperone: ________________________________________ 

Phone: (home) __________________________  (work) __________________ 

E-mail: _________________________________________T-shirt size: _____ 
 

Advisor/Chaperone: ________________________________________ 

Phone: (home) __________________________  (work) __________________ 

E-mail: _________________________________________T-shirt size: _____ 
 
Team Members: 
   Name         Gender    Grade  T-shirt Size
 

1.____________________________  _______  ____  ________ 
 

2.____________________________  _______ ____  ________ 
 

3.____________________________  _______ ____  ________ 
 

4.____________________________  _______ ____  ________ 
 

5.____________________________  _______ ____  ________ 
   

Alternate: 
6.____________________________  _______ ____  ________
 
Registration Deadline is April 8, 2017 

 

Please submit this registration form and $50.00 (payable to Oregon Envirothon) by April 8, 2017 
to secure your attendance.  School PO # is acceptable. The $50.00 is nonrefundable and goes to assist 
with the costs for the program and competition.  

 
For more information, please contact: 
Ron Crouse  
Oregon Envirothon
P.O. Box 13736
Salem, OR  97309
E-mail: ron.crouse@marionswcd.net  
Phone:  (503) 391-9927 ext.316

Our team will be submitting 
a video oral presentation on 
or before April 15, 2017.
 
 YES  ______    

 NO   ______

If you are an FFA team check                   
here.  







PHOTOGRAPHy AUTHORIZATION AND RELEASE

I hereby grant the Oregon Envirothon and Oregon Forest Resources Institute (“OFRI”) permission to 
use, publish or display my minor child’s likeness in any photographs and any reproduction thereof or 
any video or voice recordings in any of their publications, without payment or any other considera-
tion. I understand and agree that such materials will become the property of Oregon Envirothon and 
OFRI and will not be returned. I hereby irrevocably authorize Oregon Envirothon and OFRI to pre-
pare, edit, alter, copy, exhibit, publish or distribute the photographs or video or voice recordings for 
purposes of publicizing programs of Oregon Envirothon and OFRI, or for any other lawful purpose. 
In addition, I waive the right to inspect or approve the finished product, including written, audio or 
electronic copy, wherein my minor child’s likeness or voice appears. I also give permission to Oregon 
Envirothon and OFRI to use my minor child’s grade level in school, school name and school loca-
tion as an accompaniment to the photo, video or voice recording. I hereby hold harmless, release and 
forever discharge Oregon Envirothon and OFRI from all claims, demands and causes of action which 
I, my heirs, representatives, executors, administrators, or any other persons acting on my behalf or on 
behalf of my estate may have by reason of this authorization.

I have read this authorization and release before signing below and I fully understand its contents, 
meaning and impact.

Print name of minor student________________________________________________

Signature of parent/guardian of minor ________________________________________

Street Address __________________________________________________

City/State/Zip _________________________________________________________

Phone Number _________________________________________________________

Date of signature ____________________________________________



Notes:



THANK yOU SPONSORS


