Little Cities of the Forest Collaborative

Environmental Careers Learning Project Plan 
Miller High School Science 3
Water Quality Monitoring Station-West Branch of Sunday Creek
Project  Name: Sunday Creek Watershed Group Professionals: Water Quality Monitoring Station 

Classroom Teacher Name, School & Contact Info: Tony Riley, Southern Local Schools- Miller High School: triley36@sbcglobal.net

Professional Leader’s Name, Organization & Contact Info: Amber Leasure-Earnhardt, Sunday Creek Watershed Group: amber@sundaycreek.org or 740.767.2225

Beginning Date _April 19th, 2010_ Ending Date April 23rd, 2010 

Careers to Be Explored & Persons Providing Exploration (3 or more)

1.) Amber Leasure-Earnhardt: Watershed Coordinator (non-profit) 

2.) Natalie Kruse- Ohio University Professor (academia) 
3.) Penny Cox- Perry County Soil and Water District (county agency) 

4.) John Winnenberg- Sunday Creek Associates/ LCF (non-profit) 

5.) Kelly Capuzzi- Ohio Environmental Protection Agency (state agency) 

6.) Bill Jonard- Ohio Department of Natural Resources: Division of Mineral Resources Management 

       (state agency) 

7.) Kaabe Shaw- Ohio Department of Natural Resources: Division of Mineral Resources Management                

       (state agency) 

Knowledge to be Taught About Careers (from Professionals & Entry Level Jobs)

Post secondary education requirements, experiences that led to job, current job duties, physical requirements; best part of job; job challenges.
Pre-Determined objectives for the activity that relate to final product:

· Increase student awareness of careers in environmental science, their requirements, major duties, etc.

· Provide at least one opportunity for students to do further research in a career of their choice and share their findings with peers-focus on the role of science/technology in the chosen career.
Identified Academic Content Standard(s) To Be Addressed by the Project-Grade 11 Science indicators
1. Scientific Ways of Knowing-Benchmark C Explain how societal issues and considerations affect the progress of science and technology

· Indicator 9 Explain how natural and human-induced hazards present the need for humans to assess potential danger and risk. Many changes in the environment designed by humans bring benefits to society as well as cause risks.

· Indicator 10 Describe costs and trade-offs of various hazards-ranging from those with minor risk to a few people, to major catastrophes with major risk to many people. The scale of events and the accuracy with which scientists and engineers can (and cannot) predict events are important considerations.

· Indicator 11 Research the role of science/technology for a career in which you are interested


2. Earth and Space Sciences-Benchmark C: Explain that humans are an integral part of the earth’s system and the choices humans make today impact natural systems in the future

· Indicator 12-Explain ways in which humans have had a major effect on other species (e.g. the influence of humans on other organisms occurs through land use, which decreases space available to other species and pollution, which changes the chemical composition of air, soil, and water).

3. Life Sciences- Benchmark E Explain the interconnectedness of the components of a natural system.

· Indicator 8 Based on the structure and stability of ecosystems and their nonliving components, predict the biotic and abiotic changes in such systems when disturbed (e.g. introduction of non-native species, climactic change, etc.)

4. Life Sciences-Benchmark F Explain how human choices today will affect the quality and quantity of life on earth.

· Indicator 9 Give examples of how human activity can accelerate rates of natural change and can have unforeseen circumstances

· Indicator 11 Investigate issues of environmental quality at the local, regional, …..levels. 
5.  Scientific Inquiry
Activities that will relate directly to the Academic Content Standard(s)

Learning about watersheds and the human impact that causes various pollution for our waterways (watershed introduction/ reclamation site tour). Also, how humans have affected natural cycles/ ecosystems and the species that reside in these ecosystems (macroinvertebrates and fish sampling). Have the students learn about changes in systems when there is a disturbance (water quality monitoring). Students along with the monitoring will be able to use the scientific method and test their hypothesis, collect and evaluate data, and complete long-term stream analysis (ability to compare rainwater with water tested from the stream). 

Ways Science & Technology will be explored in project

Looking at how humans change the environment, bringing benefits and causing risks to society. Also, understanding the costs and trade-offs of various hazards, focusing on acid mine drainage pollution of the region and how we work to remediate this problem in our waterways. 

Evaluation Strategy
Consensogram

· Pre- and post-evaluating self-reported knowledge about careers and career preparation 
requirements, experiences, job duties, etc.

· Research opportunity using OCIS or other internet resources to explore the role of science and technology in an environmental career on interest

Pre and Post Tests

Individual or Collective Presentation of Skills Learned? 

Learning Logs

Performance assessments:

· Demonstrate ability to measure PH and interpret results

· Demonstrate ability to work in small groups to use field kits to test for various stream attributes and report out findings
Project Evaluation by classroom teacher: Exit slips measuring student learning re: specific targets for each day of the project
Project sessions (regular class time, field work, field trip, etc.)  Minimum of 10-15 Hrs Contact Time

Date
   Description of Session               Professionals/Resource People             Location                     Times      Hrs.

4-?        Intro to Students about Project               Dana White                 Classroom                                              7:30-8:30         1 hr. 

4-19   Intro.  to Watersheds and WQ  Monitoring   Amber Leasure-Earnhardt (SCWG) Behind High School         7:30-8:30 1  hr. 

4-20    Water Quality Monitoring      Dr. Natalie Kruse   (OU)                 Stream Behind  High School               7:30-8:30         1  hr.

4-21   Aquatic Macroinvertebrates        Penny Cox   (Perry SWCD)         Classroom                                             7:30-8:30          1 hr. 

4-22   Community/ Culture in the LCBD Region  John Winnenberg (LCBD)  Behind Miller High School         7:30-8:30           1 hr. 

4-23  Prep for field trip     Amber Leasure-Earnhardt (SCWG) / Dana White (LCF)   Classroom/ Outside       7:30-9           1.5 hrs. 

4-23   Electrofishing            Kelly Capuzzi (OEPA)                                 Wayne National Forest                           9:30-11         1.5 hrs. 

4-23   Tour of Reclamation Projects    Bill Jonard/ Kaabe Shaw (ODNR-DMRM)     Reclamation Sites                  12-2         1.5 hrs. 

4-23  Conclusion/ Travel Back to School    Amber Leasure-Earnhardt (SCWG)   Classroom                                 2-2:30            .5 hrs. 

** Accounted for 1.5 hours for travel and .5 hrs. for lunch on field trip day 

Details for Classroom Presentations/ Field Trip: Concepts students will be learning. 

Day One with Amber: Watershed Overview/ Introduction to Water Quality Monitoring 

*If weather permitting we will be going to the stream and taking a sample where pH will be tested, other liquids will also be present to sample (soda, other AMD impacted waters, ammonia, vinegar, baking soda, etc.- pH meter and pH strips will be used.)

1) Students will learn what a watershed is (Areas of land where water drains into a particular body of water) and understand that everyone lives in a watershed no matter where you are.

2) Students should know at least three pollutants that plague our watersheds in Southeast Ohio (acid mine drainage-AMD, illegal dumping, improperly treated wastewater, sedimentation)

3) Students should know at least two of the three different types of monitoring- (physical indicators, biological indicators, and chemical indicators) 

4) Students will learn how to test for pH and why is testing for pH important?  Scale is from 0-14, acids from 0-6, bases 8-14, 7 is neutral (drinking water). 

Day Two with Dr. Kruse: Water Quality Monitoring Continued

*Class will be going to the stream behind school to test water- acidity, alkalinity, conductivity, dissolved oxygen, iron, etc. Students  will be able to wear waders and get in the stream to collect the samples and  then use meters/ test kits to test their samples. Break into groups, each group can test for a different parameter. 

1) Students will learn the difference between acidity (the quantitative capacity of water to be neutralized by a base to a set pH- acids have a value of less than 7 on the pH scale) and alkalinity (the quantitative capacity of water to be neutralized by an acid to a set pH- bases have a value greater than a 7 on the pH scale). 

2) Students will learn what Conductivity is (capacity of a substance to carry electricity- AMD water tends to have high conductivity). 

3) Students should be able to say at least two out of the three metals associated with AMD (Aluminum, Iron, Manganese- they will be testing for iron).  

4) Students should understand why water quality monitoring is important (to know if it is: safe drinking water, safe for fish/ bugs and other wildlife, safe to recreate in, etc.). 

Day Three with Penny Cox: Aquatic Macroinvertebrates

*Class will be participating in a sampling simulation- Benthic Bugs and Bioassessment- from Healthy Water, Healthy People. Exercise will be completed in the classroom. 

1) Students will investigate the role that aquatic macroinvertebrates play in determining water quality. 

2) Students will collect, sort, classify, identify, analyze, and evaluate a sample of materials representing aquatic macroinvertebrates. 

3) Students will determine a stream's water quality using a pollution tolerance index based on a sample of aquatic macroinvertebrates (students should understand we can learn about the health of a stream based on what 'bugs' live there, they are referred to as indicator species). 

4) Students should be able to name an environmental stressor (pollution, warming of the stream- high and low flows, low dissolved oxygen, etc.) and what intolerant and tolerant species means (intolerant means the macroinvertebrate cannot live in when exposed to environmental stressors- tolerant means that the macroinvertebrate can live with environmental stressors.)
Day Four with John Winnenberg- Community and Culture in the LCBD Region 

Presentation will be held outside if the weather is permitting

1) Students will learn what LCBD means and how it connects to where they live. 

2) Students will start to connect various careers that are in this region as seen earlier in the week.  

Day Five with OEPA, Dr. Kruse and ODNR-MRM- Field Trip

*Students will be leaving school grounds and traveling to Wildcat Hollow Trail- Wayne National Forest- to watch Ohio Environmental Protection Agency perform electrofishing. Then students will travel to possibly two reclamation sites on Scenic Road, Rodgers Hollow Stream Capture and Little Hocking Stream Capture. Two gentleman from the Ohio Department of Natural Resources, Division of Resources Management will be leading a tour of the sites. 

1) Students will observe how to sample and identify fish in their stream. This will allow them to understand that fish can also be used a indicator species to help identify the health of a stream. 

2) Students should be able to retain at least two species of fish that were identified in the stream and whether or not that species indicates unhealthy or healthy water quality. 

3) Students will visit at least one reclamation site and see how humans affect ecosystems for positive and negative outcomes. 

4) Students should be able to explain one way humans can help remediate pollution, specifically acid mine drainage. 

5) Students should connect the importance of the water quality monitoring that was learned earlier in the week when it comes to designing and constructing reclamation projects and being able to tell if they helped to clean the water or not. 

Plans for tie in to Place-Based Education about the Little Cities Microregion (SCA)

John Winnenberg will be talking to the students on the fourth day before the field trip about the region. We hope this will introduce the students to a place, a place which they live and can hopefully come back and work in this area. We are trying to make an appeal to show the students work that is being done in the region and how we can revitalize our communities. 
Plans for tie-in with Post-Secondary Education  (OU, Hocking) that relates to project.

We will be having a professor from OU come and do a program with the students on the second day. The professor will talk about the programs at the college. Dana White will talk about Hocking College, since he has worked with them in the past and knows about their programs as well. This should be a good introduction for the students about what they may want to pursue in their life. 
Plans for tie-in to entry level and technical jobs that relate to the project/organizations.    

Each day we have someone coming in with a different profession in the environmental field. I have chosen persons from non-profit work, state agencies, county agencies, and academics. Each person will describe their profession to the students and what they had to do to get to their position. I will also talk about the AmeriCorps program, since our watershed is involved in this program and I have served two years in the AmeriCorps program before I was hired as a watershed Coordinator. 
Project Equipment & Supplies
Rain Gauge

Peterson's Naturalist (Pocket Guides)-Reptiles and Amphibians

Peterson's Naturalist (Pocket Guides)-Freshwater Fishes

Aquatic Macro. Life Cycle and Habitat Cards

Hester-Dendy Multi-Plate Invertebrate Sampler

High Power Hand-Held Magnifier

Issac Walton's League of America- Laminated Guide to Aq. Macros

A guide to Common Freshwater Invertebrates of North America

Heavy Duty Telescoping 'D' Style Nets

Water Quality Backpacks

LaMotte Student Grade Kick Nets

Iron Test Kit, Model IR-18B, Color Disc, 0.2-10 mg/L, 100 tests

Caster Rubber Hip Waders - Lug Sole

White Ice Cube Trays

Tweezers

White Shower Curtain

Clipboards

A guide to Ohio Streams- Purchase or make copies

Buckets
Transportation Needs, Dates & Costs

Friday, April 23rd need bus from 9-1:30 for field trip- travel to Burr Oak and Reclamation Tour Sites. 

Dana is working on the details about lunch and getting the buses, etc. 
Documentation/Publicity of Activities (photo, videos, school newsletter, local media, etc.)

Will send out press release to local papers after the event and document the entire week with photos. 
Any Parental Permission Requirements Anticipated (Blanket or Individual)?

Need permission slips for April 23rd, field trip. 

Any Administrative Permissions Anticipated (Blanket or Individual)?

Need permission for the students to leave school grounds on the field trip day. 

Professional & Resource People Names, Organizations, Contact Information

1.) Amber Leasure-Earnhardt: Watershed Coordinator (non-profit) 


amber@sundaycreek.org, 740.767.2225

2.) Natalie Kruse- Ohio University Professor (academia) 


krusen@ohio.edu

3.) Penny Cox- Perry County Soil and Water District (county agency) 


penny.cox@oh.nacdnet.net, 740. 743.1325

4.) John Winnenberg- Sunday Creek Associates/ LCF (non-profit) 


jwinnenb54@gmail.com, 740.767.2213

5.) Kelly Capuzzi- Ohio Environmental Protection Agency (state agency) 


Kelly.Capuzzi@epa.state.oh.us, 740. 380.5283

6.) Bill Jonard- Ohio Department of Natural Resources: Division of Mineral Resources Management 

       (state agency) 


Bill.Jonard@dnr.state.oh.us, 740.439.3640

7.) Kaabe Shaw- Ohio Department of Natural Resources: Division of Mineral Resources Management                

       (state agency) 


Kaabe.Shaw@dnr.state.oh.us, 740. 592.3748

8) Dana White- LCF (non-profit)- retired school teacher, Southern Local Schools 


drwhite51@verizon.net
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