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The EECO - Ohio EPA
Partnership Turns Twenty
In 1995, EECO and Ohio EPA initiated a long-term partnership to build statewide
capacity for environmental education in ways that could not be accomplished within
the confines of single grants from the Ohio Environmental Education Fund (OEEF).
Could a free-wheeling non-profit and a state bureaucracy find true happiness in a
long-term, non-exclusive relationship? To celebrate the 20th anniversary, we asked
several wise women to reflect on how the partnership has evolved. Our thanks to
EECO Past Presidents Diane Cantrell and Deb Yandala, past Ohio EPA Office of Environmental Education (OEE) Chief Michele Morrone, current Chief Carolyn Watkins,
and former EECO Vice-President and 20-year co-chair of the partnership steering
committee Pat Barron for sharing their memories and insights!

Save the Date
More information about each
opportunity at
www.eeco-online.org

OEEF Grant
Letter of Intent due July 8, 2015
Grant Due July 15, 2015
www.epa.state.oh.us/oeef/

101 Conference
Saturday October 10, 2015
See page 5 for more details

Multiple Workshops
How did the partnership start?
Carolyn: According to legend, a couple of you tag-teamed OEE Chief Marilyn
Baker on an NAAEE field trip. EECO had received or collaborated on some of the
first OEEF grants in the early 1990s, including Outstanding Project Award winners
like Integrating Environmental Education and Science and the Habitats for Learning
guide and video for developing school land labs. How did that successful track record
evolve into a more formal relationship?
Pat: Both EECO and OEEF shared strong similarities in their philosophies and
missions…It was quite a coincidence that both were in the process of describing
exemplary environmental education (EE), so that people would know it when they
saw it. EECO had been preparing the Guidelines for EE Activities, and OEEF had
been developing their criteria for grant support. The first persons to note the convergences in thinking were Diane Cantrell (ODNR and OSU) and John Hug (ODE),
who were both OEEF Advisory Council members
and Advisors to EECO’s Board and had intimate
knowledge of what was going on in both organizations. Then initial talks began involving Marilyn Baker from OEEF and myself. As discussions
progressed, a Partnership Steering Committee
was formed involving Cheryl Brown, Kevin Hennis, Deb Yandala and Beth Hahn. It took a year
for the concept to be developed.
We tried to determine how we could get the most
impact…we knew we had to rely on our Regional
Directors. Then, we had the idea that if there
were someone in every school we could communicate with, that would be very powerful.

See page 9 for more details about
a number of workshops coming up
for each.

Level 1 Water Quality
Monitoring Credible
Data Training
August 27, 2015 8 am
Highbanks Metro Park
See page 9 for deatails

Earth Sciences Boot
Camp: Earth’s Glaciers
and Climatic Past
Oct 31 - Nov 1
Cuyahoga Valley National Park
See page 9 for deatails

Grant Writing 101/102
Workshop
Nov 3, Coshocton, Ohio. See page 5

Winter Snow
Conference
February 5-6, 2016

49th Annual EECO
Conference
March 31- April 3, 2016 at Mohican
State Park Lodge

Benefits to EECO?
Deb: The strength of the OEEF was rooted in quality staff who brought professional expertise to EECO, OEEF’s commitment to schools and its connections with teachers, and OEEF’s forward thinking nature, which led to regional leadership,
more creativity in EECO’s offerings and a broader reach for EECO. The dollars were important, as they allowed EECO to
move from an all-volunteer led organization to a professionally staffed organization. This is truly key, as we know today
that all-volunteer organizations struggle with limited capacity for growth. But the dollars were secondary, in my opinion,
to the visionary leadership and forward growth that OEEF, brought through the two leaders we worked with, and to the
structure that OEEF enabled.
Diane: EECO has certainly been able to accomplish more because of the resources OEEF offers
– more than just money (e.g., expertise, leadership, network) and OEEF benefits in similar ways.
Carolyn: The stable funding supporting a paid executive director and regional directors, the
conferences and the newsletter certainly helped EECO survive the economic upheavals of the past
decade as government budgets and corporate philanthropy have both downsized. Ohio EPA’s
contacts and OEEF grantees are a resource for recruiting speakers, environmental career ambassadors, and even things like the water research articles in this issue of the newsletter.
Michele: One of the best things that the partnership contributes to is the regional network of
educators… EE 2000 was a major means for strengthening the partnership and producing something tangible.

Benefits to the OEEF?
Diane: EECO (under the leadership of Pat Barron) piloted, revised and implemented an evaluation process designed to
identify outstanding OEEF funded grant projects. This process involved using a rubric and peer evaluators based on the
audiences. These projects serve as “models” of what OEEF grant guidelines look like in practice. They also guide OEEF
when deciding which projects to disseminate.
Carolyn: Contacts throughout the state to help us understand regional needs and learn from local successes; an expert
sounding board to test ideas and develop new programs; peer reviewers for grant applications; help in hosting and publicizing educator and grant writing workshops; and most importantly, help in identifying needs and opportunities to boost
capacity in Ohio to provide excellent, balanced, science-based EE.

Some great accomplishments
Deb: The regional system allowed more grassroots leadership to emerge in Ohio. It also provided locally based workshops, networking events and other resources. Prior to the partnership, EECO was mainly offering a state wide annual
conference with just a few activities through the rest of the year. This changed with the introduction of regional directors
and more localized involvement. I also remember some exciting events, incredible work on strategic planning (remember
when EE2000 sounded so futuristic???) and more professionalism in everything that EECO offered.
Carolyn: Strong regional networks that came out of the Ohio DiversitEE initiative and efforts to support local Leave No
Child Inside collaboratives in several cities. EECO identified five “underserved” audiences for EE within K-12 education:
early childhood, high school, social studies, language arts, and urban/multicultural. Because each region focused on one
audience, we managed to make significant progress on all of them without dissipating our energies. Having “boots on the
ground” in the regions helped get great new resources like Growing Up Wild and Project Learning Tree’s early childhood
curriculum into the hands of Head Start and other early childhood educators; it was the same for Project WILD’s Science
and Civics, Project WET’s Healthy Water, Healthy People, and PLT’s secondary units like Places We Live and Forests of
the World. That initiative also launched some wonderful programs like
the Language of Nature summer writing institute.
Pat: To remain relevant over 20 years is a challenge. It seems that our
group has been successful in meshing state and national needs/initiatives
to give the partnership new direction at 3 - 5 year intervals. One great
example of this is the current career initiative which aligns well with ODE
and national educational STEM initiatives, as well as OEPA and state
workforce needs. We are hearing from our Environmental Professionals
that the looming retirements of their colleagues is going to leave a big gap
in the ranks - so this effort is near to their hearts as a priority.

Things we thought would take off that we’re still
struggling with
Deb: I think we are seeing the results of our work 20 years later, as being
green is much more “in”, cities are developing sustainability plans, corporate leaders put high value on green products and green practices. The EE
field has done something right, as the work that seemed radical years ago
is much more central. Yet I don’t see credit being given to EE, especially in
schools, where it remains marginalized. School districts are walking away
from field trips and residential programs due to testing, costs, bussing, not
enough adult volunteers. We are not yet recognized in the curriculum as
being critical. We are forced to use the same rhetoric as 20 years ago about
our importance, because there still is hesitancy to think and teach from an
interdisciplinary perspective. I wish this partnership had more political clout
in Ohio and that the EE agenda, which is rooted in educational improvement
for all students in understanding the world they live in, could be more front
and center, in a positive way, in education in Ohio.

By the Numbers…
Although we don’t have complete
information yet for 2015, the 20year partnership between EECO
and Ohio EPA has supported
862 workshops reaching 26,741
educators; 160 grant writing
workshops reaching 4,113 participants, and exhibits and demonstrations at 184 special events
such as water festivals, reaching
105,110 people. Many thanks to
all the presenters and exhibitors
for their efforts!

Carolyn: Being the one-stop-shop for EE in the state, and having a contact in every school building. The Internet and
instantaneous electronic communications supplanted this in some ways, and made paper publications and directories less
relevant, but we’re still struggling to keep our contact lists current and reach new people. It’s thrilling to see how many
different groups are out there working to protect the environment. We’ve seen progress on many of the goals of Ohio EE
2000, Ohio EE 2010 and the State Environmental Literacy Plan, but no real movement on others where no one stepped
up to take the lead. It’s been harder to find volunteers as people feel too many demands on their time, and teachers in
particular are feeling overwhelmed by the changing standards and testing requirements. It seems like a lot of us are really
stretched just keeping our own websites and Facebook pages up to date, much less contributing to someone else’s.
Environment as an Integrating Concept (EIC) schools. Today Ohio has more LEED-certified schools than any other state,
but we’re still struggling to see the green infrastructure and sustainability really integrated into the curriculum at these
schools. It’s interesting to see how school gardens and outdoor learning have evolved, with today’s emphasis on pollinator habitat, natural play areas and rain gardens for storm water retention.
Getting No Child Left Inside passed by Congress.
Diane: Diversified funding sources remains a constant struggle for EECO. The organization remains extremely vulnerable if the partnership is not renewed.

Some Surprises
Diane: EECO’s current reputation as a national leader. EECO
has become one of the strongest affiliates of NAAEE. Some of
its strengths as a model for other states include the partnership, paid professional staff, and system of regional directors.
Many of EECO’s leaders and members, including the executive
director, are actively involved in NAAEE, giving EECO high
visibility.
Deb: In addition to growing EECO professionally, this was a
really fun partnership! I hope it still is! It created energy and
change in EECO and helped our work become more important
to the OH EPA’s agenda as well as the State of Ohio’s agenda.
It also caused a lot of us “in the field” to have something bigger
to work on, with really great people. Professional leadership
allowed EECO to experience growth we couldn’t have imagined. At the end of the day, smart, fun people with energy can
get things done—I think we proved that. Those early days were
very creative—and very good for EE in Ohio.
Pat: My best hope is that the five of us – and more – may be
able to get together at the EECO 50th annual conference (in
2017). That would be a great celebration of the work of EECO
and the partnership!

Dr. Kristin Stanford, OSU Stone Lab expert on
the Lake Erie watersnake, with Ebony Hood

In Memory of Diana Hunn
The EE community has lost a strong advocate for environmental education in
the training of formal educators. Diana M. Hunn died on June 3, 2015, in Dayton
after a long battle with cancer.
If you were not lucky enough to have known Diana personally, hopefully you had
a chance to meet her this last Spring. At the EECO conference. Dr. Hunn was
awarded the 2015 Finlay-Johnson Award in recognition of her significant contributions to environmental education in Ohio.
Diana earned her B.S. in science education and M.Ed. in curriculum and supervision from Miami University. She received her Ph.D. in Science and Environmental
Education from Indiana University. At the University of Dayton, Dr. Hunn taught
science methods courses for early childhood, middle childhood and adolescence to
young adult education students and research courses for graduate students. She
worked as an evaluator on several externally funded grant projects.
For the last eleven years, Diana has been on the EECO Board of Directors, and
acted as Secretary and member of the Executive Committee for most of those
Diana at the Project WET session years, eloquently representing the perspective of formal educators. Through her
during the 2015 annual EECO
years with EECO. Diana served on the annual conference committee when the
conference
conference was held at Aullwood in Dayton and volunteered at many conferences,
helping with the silent auction and other tasks behind the scenes. She then created the position, and served as, Board
Liaison to the Annual Conference Committee. Through this, she created a binder of material for institutional memory, so
that the learning curve would not be so steep for each new conference chairperson.
Diana also served on the writing team for EECO’s publication of Best Practices for Environmental Education: Guidelines
for Success, (lovingly known as BEEPs), one of the deliverables of the Ohio EE 2000 statewide strategic planning process
funded by US EPA and the George Gund Foundation. It is posted on the EECO’s web site.
Dr. Hunn was always a strong advocate for environmental education in the training of pre-service science teachers, as an
Associate Professor in the School of Education and Health Sciences at the University of Dayton, and for many years as
the executive director of EECO’s affiliated organization the Science Education Council of Ohio (SECO). She has the state
record for having offered more Project WET workshops than any other facilitator, 40 workshops since 1995, and incorporated Project WET into the coursework for all her science education students.
Diana’s family has suggested that donations be made to the charity of your choice, of which EECO or the Aullwood Audubon Center and Farm were both near and dear to her.

Ohio EPA College Scholarship &
Internship Opportunties
College Scholarship Opportunities
Ohio EPA offers college scholarships to students in environmental science
and environmental engineering at Ohio colleges and universities. Up to
$2500 is available for students entering their final year in four- and five-year
programs. Up to $1,250 is available to second year students in two-year degree programs. Students in related majors such as biology, botany, chemistry, chemical and civil engineering, environmental health and safety, forestry,
geology, laboratory sciences, natural resource conservation, wildlife management
ment and zoology are also eligible to apply.
Applications are due April 15th, at www.ohiosci.org/oeef-scholarship/. This program is administered through a partnership with the Ohio Academy of Science.

College Internship Opportunities
Learn from and work with seasoned professionals across the state. Ohio EPA also offers paid internships for college
students in majors such as environmental science, biology, chemistry, engineering, geographical information systems,
natural resources, botany, zoology, laboratory sciences, information technology, and legal. Interns must be enrolled in
a college program directly related to the position, or have graduated within the past quarter/semester. Most internship
opportunities occur in the summer, with job openings posted in January and February. Winter internships are often
part-time. Like our Facebook page https://www.facebook.com/OhioEPAInterns to find out more.

SAVE THE DATE!!!!!!!
for the

101 Alternatives to the
Chalkboard
40th Annual Educators’ Conference
Saturday October 10, 2015
At YMCA Camp Kern,
Oregonia, Ohio 45054
Cost: $30 Includes meals and program. No additional charge
for overnight stays. Scholarships and discounts available.
Overnight: Option of staying Friday and/or Saturday night.
This year’s keynote presenter will be Ken Bowald.
We are currently finalizing keynote presenters and seeking small group session presenters. If you want more information, an updated flyer, or are interested in presenting,
please contact Dave Moran at dmoran@daytonymca.org 513-932-3756 x 1527.
This event made possible by:
YMCA Camp Kern
the Environmental Education Council of Ohio, and
the Ohio Environmental Education Fund.

Ohio Environmental Education Fund
OEEF grant guidelines and funding priorities have undergone substantial revision. Please read the guidelines carefully before beginning an application. The
requests for OEEF general grant and mini grant proposals are now open in the
eBusiness Center. The Letter of Intent to Apply must be submitted prior to submitting a grant.
Letter of Intent due July 8, 2015
Grant Due July 15, 2015
The Ohio Environmental Education Fund grant program is administered by Ohio EPA and
awards general grants of up to $50,000 and mini-grants between $500 and $5,000. The
grants are funded by half of the civil penalties OEPA collects for air and water pollution control violations. Eligible recipients include environmental groups, public and private schools,
colleges, local governments, among others.
For more information, please contact the Ohio EPA Office of Environmental Education
Phone: 614-644-2873
Email: oeef@epa.ohio.gov
Web: www.epa.ohio.gov/oee

Grant Writing Workshops
The Ohio EPA, Office of Environmental Education holds grant writing workshops around the state throughout the year.
The next scheduled workshop is in Coshocton, Ohio on November 3, 2015. There is a $10 fee to cover lunch. a Please
register with the Dennis Clement at dennis.clement@epa.ohio.gov. Send your $10 registration fee to Coshocton SWCD,
724 South seventh St, Coshocton, Ohio 43812 and note “Grant Writing 101.102 Lunch” in the check’s memo area.
Please visit the website to view the most up to date list of upcoming workshops www.epa.ohio.gov/oee
For additional information contact Dennis by phone at 614-644-2048.

Low-Cost Treatment of Meat
Processing Wastewater
By Karen Mancl, Ohio State University
Ten million dollars and 110 jobs were saved in southwest Ohio
thanks to a new type of wastewater treatment system. A wastewater treatment system was designed and constructed at a
turkey processing plant to treat up to 200,000 gal/day based on
research conducted at the Ohio State University on aerobic sand/gravel
bioreactors. In total, four acres of land were used to site twelve 82 x
180 ft sand bioreactors.

a

The objectives were to learn the resource needs to construct a system,
quantify the construction and operating costs, and measure the system performance. The system construction cost was $1,426,000 and
$57,600 per year to operate. The capital and operation cost is $3.90
per 1000 gallons compared to paying over $10.00 per 1000 gallons
to send the wastewater to a local treatment plant. Effluent fats, oils
and grease are not detectable. A specilaized test (CBOD5) and total
suspended solids are always below the National Pollution Discharge
Elimnation System (NPDES) discharge limits of 10 mg/l CBOD5 and
12 mg/l total suspended solids. Ammonia-N is sometimes discharged
from the bioreactors in excess of the NPDES standards of 1 mg/ in
summer and 3 mg/l in winter. An ion-exchange system is used to
remove the residual ammonia from the effluent to meet effluent limits
and protect the scenic Whitewater River.
Through a Ohio Environmental Education Fund grant, a learning center was constructed at the treatment plant site. Educational exhibits
were constructed and videos of construction and maintenance were
developed. Now, every month, workshop/tours are held at the site for
meat industry and environmental professionals. To register for a workshop,
shop or to learn more,
more go to se
setll.osu.edu.
setl
tll.
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Average monthly CBOD5 for July 2013 – March 2015. NPDES monthly average is 10 mg/l.

Influent and effluent Fat, Oil and Grease (FOG) for sand bioreactor treatment system.
2012

Influent FOG
(mg/l)

Effluent FOG
(mg/l)

2013

Influent FOG
(mg/l)

Effluent FOG
(mg/l)

Sept 6

212

<2.72

Jan 9

80.8

<2.87

Oct 30

139

<2.81

Feb 13

168

<2.78

Nov 19

189

<2.78

Feb 27

273

<2.75

Dec 19

374

<2.78

Mar 27

42.4

<2.75

Organic Chemicals used for Hydraulic Fracturing are
Degraded by Lake and Soil Microbes
By Dr. Paula Mouser, PhD, Daniel Kekacs, and Katie Heyob
at Ohio State University
Horizontal hydraulic fracturing is a technique used to extract hydrocarbons,
such as oil and natural gas, from deep within the earth. The oil and gas industry is currently using these methods to recover energy resources in Ohio formations known as the Marcellus and Utica shale. In order to make the extraction
of these energy resources economically feasible from tight shale in Ohio, water
and chemicals are mixed together and injected deep underground at high pressures, creating new fracture pathways for natural gas formerly trapped within
the rock to move to the surface for collection and human use. The mixture of
water and organic chemicals used to fracture a well is termed hydraulic fracturing fluid. Chemicals are added to protect the well from corrosion and clogging, and to enhance the gas migration process. Once the fracturing process is
completed, the injected fluid returns to the surface as “flowback” and requires
management. Flowback fluids contain certain organic and inorganic compounds that require it to be treated, recycled, or disposed of in deep injection
wells. The widespread use of these techniques have caused people to wonder:
What kinds of chemicals are used in hydraulic fracturing fluids? What happens
to chemicals within the fracturing or flowback fluid if they accidentally spill or
leak at the surface? How might rivers, lakes, and drinking water supplies be
affected?

Cultures growing in the lab
New research led by Dr. Paula Mouser, an Environmental Engineering Professor and two graduate students, Daniel Kekacs and Katie Heyob at Ohio State
University, shows that microscopic bacteria naturally present in surface water
and agriculture soils can use the carbon found in hydraulic fracturing fluid
as a source of food and energy. In this process, carbon additives are converted by microorganisms into cell biomass or respired as CO2, rendering them
benign to the environment. However, microbial activity can be slowed by
environmental conditions such as lack of oxygen, low temperature, low microbial biomass, or high salt conditions. Furthermore, if the fluids are released
at high concentrations or in certain mixtures, they may be too complex for
microorganisms to fully break down. The team’s recent findings show that in
the presence of oxygen, soil and lake
th
wa
water microorganisms can degrade
the organic chemicals in fracturing
th
fluid up to 90% within 40 days, while
in the absence of oxygen, the extent of
bi
biodegradation by the same microbial
community reaches only 82% in this
co
same time frame. When the microorsa
ganisms are limited by oxygen, are low in cell numbers,
ga
numbers are mixed with salt from
de
deep formation brines, or lack certain critical nutrients, the biodegradation of
these organic chemicals can take significantly longer, on the order of months to
th
ye
years. These finding were recently published in the journal Biodegradation in
a paper led by Kekacs (MS in CEGE-2014). Future experiments in the Mouser
En
Environmental Biotechnology Lab are focused on identifying the organic compounds that do not degrade during incubation studies. In addition, the specific
po
microorganisms and enzymes that are responsible for the biological breakdown
mi
of complex compounds, such as surfactants, are being investigated. This research
was funded by grants from the Ohio Water Development Authority and the Nawa
tional Science Foundation.
ti
Katie Heyob, OSU graduate
student

Why Monitor Optical Brighteners?
By Anne Lyon, Greenacres Foundation
It is very difficult to determine the actual source of most water pollutants
if you do not have an identifying chemical you can trace to the source. So
trying to figure out what is causing a pollution problem has always been
difficult – is it humans or other animals? Because humans like to whiten
and brighten clothing, optical brighteners have recently become a way
of distinguishing between human and other animal wastes. Once you
know the source is human, it is much easier to track down and solve the
problem.
So what are Optical Brighteners (OBAs) or Fluorescent Whitening Agents
(FWAs)? Optical Brighteners are added to products, such as laundry
soaps, detergents, or cleaning agents to make whites ‘whiter’ and brights ‘brighter’. They work by adhering to fabrics or
materials during the washing or cleaning process and when illuminated by ultraviolet light, they fluoresce and make products and fabrics appear brighter. Ninety seven percent of all laundry detergents in the United States contain one or both
of two types of fluorescent whitening agents; FWA-1 also called DAS1 or FB-28, or FWA-2 referred to as DSBP or Tinopal
CBS-X. Both compounds have been determined as safe for primary consumers.
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Th
The main problem in prevention of increased fecal coliform levels is the inability to determi
mine the source of the contamination (human/non-human). Laundry wastewater is the
la
largest contributor of brighteners to wastewater systems. FWA or OBA contributions to the
to
total volume of most laundry detergents is less than 0.5%. However a large portion (5-80%)
ca
can remain in discharged wastewater as dissolved compounds (molecular). The presence of
br
brighteners in water systems to which wastewater is being discharged could mean failing septi
tic systems, sewage leaks, or complete lack of water treatment. Therefore, detection of optical
br
brighteners in aquatic systems can help water municipalities or researchers correct system
fa
failures and avoid human inputs that may negatively impact ecosystems and make waters unsu
suitable for recreation. Studies have shown a correlation between fluorescence of brighteners
an
and fecal coliform levels in aquatic environments. Laundry wastewater is typically discharged
th
through the household sewer or septic systems, thus brighteners are a component of sewage
wa
wastewater. Brightener correlation to fecal coliform levels can provide valuable information
to help researchers determine if contamination sources are attributed to human waste.

To monitor Optical Brighteners you can use a Fluorometer. Optical Brightener compounds
are excited by light in the near UV range (360-365nm) and emit light in the blue range
(400-440nm). After light absorption, fluorescence is given off during the second excited state and can be measured by a
Fluorometer. Optical Brighteners are measured in relative Fluorescent units. Depending on how you set up the fluorometer it can be for a maximum of 25, 250, or 500. A typical range is between 0.00 – 25.0. The larger the number the more
concentrated the optical brighteners are in the water sample. Two local Citizen Water Monitoring Groups are measuring
Optical Brighteners in the Cincinnati area: Greenacres Saturday Stream Snapshot (SSS) Citizen Monitoring Program and
the Friend of the Great Miami Citizen Monitoring Program.
Sources:
1 http://people.uncw.edu/hillj/classes/EVS595/Optical%20brightener%20paper%20for%20NCAS.pdf and
2 http://www.turnerdesigns.com/t2/doc/appnotes/S-0080.pdf

Upcoming Newsletters
Do you have a theme that you are interested in? Want to share information about a particular EE topic? If so, contact
our newsletter committee about submitting articles, or even becoming part of the committee.
If you are interested in writing an article, our next planned issues are:
• Environmental Technologies, article deadline is August 15
• Energy in Winter, article deadline is November 15
Articles are typically 400-600 words. As you can see, we like to include lots of pictures. If you submit photographs,
please make sure they are of high quality/resolution, and are not copyrighted.
To find out more about how to submit, or to join our commitee, contact Lynn White at whitelr@butlercountyohio.org

Upcoming Professional Development
Combined Project WILD/Aquatic WILD/Growing Up WILD Workshop
June 30, 2015 9:00am to 4:30pm
Location: Metroparks Hall, Toledo Metroparks, Toledo, OH
Workshop is free but pre-registration is required. Contact Kim High at 419-407-9706 for details or to register.

Combined Projects WILD/Aquatic WILD/Growing Up WILD and Project WET
Workshop
July 7-8, 2015 8:30--4:30 both days
Locations include Lions Lodge and Water Works Park, Cuyahoga Falls, Ohio
Cost: Free on July 7th, $32 on July 8th for Project WET guides.
Contact Gene Easter for details at gleaster@sbcglobal.net or 330-928-6691.

Project WET/Healthy Water, Healthy People Workshop
July 15, 2015
Williams SWCD, 1120 W. High Street, Bryan, OH. Contact Loretta Hayek at lhayek@williamsswcd.org or call (419) 6369395 ext. 109.

Combined Project WILD/Aquatic WILD Workshop
July 22, 2015 9:00am to 5:00pm
Location: Cox Arboretum Metropark, 6733 Springboro Pike, Dayton, OH 45449
Workshop is $25, includes lunch and supplies. Project WILD guides are provided free of charge by the Ohio Division of
Wildlife.
Register online or for more information, contact Lauren Asquith or Joshua York at 937-277-4178.

Combined Project WILD/Aquatic WILD Workshop
August 1, 2015 9 am to 4 pm, with one hour for lunch on your own
Location: Worthington Northwest Library, 2280 Hard Road, Worthington, OH
This workshop will certify educators in the nationally recognized Project WILD curriculum. Participants will engage in a
number of hands-on learning sessions, and will receive both Project WILD and Aquatic wild guides to take home.
The workshop is free, but registration is required. To register, please call Meredith Southard at 614-807-2626 or email at
msouthard@worthingtonlibraries.org

Project WET/Healthy Water, Healthy People Workshop
July 15, 2015
Williams SWCD, 1120 W. High Street, Bryan, OH. Contact Loretta Hayek at lhayek@williamsswcd.org or call (419) 6369395 ext. 109.

Level 1 Water Quality Monitoring Credible Data Training
August 27, 2015 8 am
Highbanks Metro Park, 9466 U.S. Route 23 North, Lewis Center, Ohio 43035
Contact Dennis Clement at (641) 644-2048 or dennis.clement@epa.ohio.gov for additional information and to register.

Earth Sciences Boot Camp: Earth’s Glaciers and Climatic Past
Oct 31 - Nov 1
Cuyahoga Valley National Park
Apply Online at http://bpcrc.osu.edu/summer-2015-workshops-educators
Please direct any questions to Jason Cervenec at cervenec.1@osu.edu or 614-688-0080.

2016 EECO Conferences: Save the Date
Winter Snow Conference
February 5-6, 2016 at Camp Nuhop

49th Annual Conference
March 31- April 3, 2016 at Mohican State Park Lodge

Sunlight Degradation of
Herbicides in Wetlands
By Dr. Linda Weavers,
The Ohio State University
He
Herbicide
residues in surface waters from agriculture runoff
can be problematic to humans and aquatic organisms. One
ca
natural way to remove the herbicide uses sunlight or “photolyna
sis.” Photolysis works in a couple of different ways. First, if the
si
herbicide itself is able to absorb solar energy, the light energy
he
(called a photon) absorbed may lead to the breakdown of the
(c
herbicide. This process is called direct photolysis. If the herhe
bi
bicide is not good at absorbing sunlight, other components in
we
wetlands may become involved in the breakdown. Components
in natural waters that give wetland waters an iced-tea color,
called natural organic matter, can absorb solar energy and generate a group of highly reactive chemical species which in
turn degrade the herbicide. This process is called indirect photolysis. Like other self-purification methods such as degradation by naturally present microorganisms in surface waters, the rate of photolysis depends on environmental conditions
like sunlight intensity, pH of the water, presence of trace metals, and water temperature. The natural fluctuation of these
factors, especially the unavailability of light at night, will also alter the time needed for the disappearance of herbicides.
Current research conducted at The Ohio State University by Dr. Linda Weavers (professor in Environmental Engineering),
Dr. Yu-Ping Chin (professor in Earth Science), and their graduate student, Chenyi Yuan, has focused on an unexpected
day-degradation and night-rebound cycle of an herbicide called isoproturon. Experiments were done in artificial wetland waters with a solar simulator to mimic daytime and a dark room to mimic nighttime. Isoproturon is mainly applied
to fields growing grain to kill broad-leaf weeds. Although it can degrade by indirect photolysis, keeping the solution in
the dark shows slow rebound of isoproturon over more than a week. This rebound results from an unstable intermediate formed during photolysis that slowly reacts back to isoproturon in the dark. Using state-of-the-art instrumentation
including liquid chromatography with mass spectrometry and nuclear magnetic resonance spectroscopy, the intermediate
was determined to be an isoproturon peroxide. Furthermore, this intermediate-to-parent-herbicide reaction depends on
wetland pH, temperature, and salts in the wetland water. Higher pH, higher temperature and higher carbonate concentration
speed up the back reaction in the dark. Therefore, the residue
of isoproturon in slightly basic wetlands during summer time
might be underestimated if the reversible reaction is not taken
into consideration. Interesting questions to answer in the future
include screening similar herbicides for this day-degradation and
night-rebound cycle, and evaluating the toxicity change throughout this diurnal cycle.

Harmful Algal Bloom Resources
We can’t talk about water quality research without including information on Harmful Algal blooms (HABs). Algae
are vitally important to marine and fresh-water ecosystems, and most species of algae are not harmful. Certain algal
blooms have the ability to produce toxins that are dangerous to other organisms such as humans, dogs, and livestock.
Most harmful algal blooms occur in warm, slow moving, eutrophic (nutrient rich) waters in mid June through late September and are formed by cyanobacteria (aka blue-green algae) which are now known to be photosynthetic bacteria.
This issue is especially interesting since some of our area waterways were posted for them last summer and that is what
shut down the Toledo water supply last summer. Here are some useful URLs on the topic:
http://epa.ohio.gov/ddagw/HAB.aspx
http://www.clermonthealthdistrict.org/hab.aspx
http://ecowatch.com/2014/08/03/toxic-algae-bloom-500000-without-drinking-water-ohio/
http://ohiowatersheds.osu.edu/education/best-practices/short-and-long-term-strategies-to-address-harmful-algalblooms-in-ohio-lakes

Drug Disposal Efforts Help Prevent Water Contamination
By Tim McLelland, Hamilton to New Baltimore Groundwater Consortium
The Associated Press developed an article in 2008 about drugs in our environment based on a report published by the
Environmental Working Group. The water industry, along with scientific researchers both from the private and public
sector, continue their research to determine potential human health risks.
Within the past decade, scientists have improved technology to detect pharmaceuticals in the parts per billion or trillion
level, in other words very low concentrations. But it is important to keep things in perspective. Consider that at detected
levels of Advil in a local river, you would have to drink eight cups of river water per day for 4,000 years before reaching an
equivalent dosage of one Advil pill.
Although many of the drugs ingested, including caffeine, hormones, antibiotics, anti-convulsants and mood stabilizers, are
absorbed into the body, small amounts of the medications are also flushed down the toilet, released by our pets, or alleviated from livestock. This modestly tainted water travels through wastewater treatment plants and can be released into
local streams.
The Hamilton to New Baltimore Ground Water Consortium and the Miami Conservancy District conducted a 2011 occurrence survey to determine levels of Pharmaceuticals and Personal Care Products (PPCP) in wastewater treatment plant
(WWTP) effluent, streams and aquifers and concluded that PPCPs are mostly present at less than 100 parts per trillion.
The study shows that maximum concentrations of PPCPs in samples collected during low flow conditions tended to be
higher when compared with maximum concentrations of PPCPs in samples collected during higher flows. In general,
measured PPCP concentrations were highest in WWTP effluent. River samples had higher concentrations and detection
frequencies of PPCPs than samples from headwater streams and groundwater. Groundwater samples tended to have the
lowest detection frequencies and concentrations of PPCPs. PPCP concentrations in groundwater were below published
screening level risk-based drinking water guidelines; indicating no significant health threat. Find the entire research report at www.miamiconservancy.org/water/documents/ppcps%20in%20gmr%20basin%202011.pdf

We continue to support the efforts of the Police Departments throughout the county to collect unused and outdated
prescription drugs. This effort helps to prevent abuse, accidental overdose and improper disposal. Waste water treatment
plants are not designed to treat for pharmaceuticals, so they will typically pass through the process and enter our waterways. There are ways we can reduce the quantity of the medicines that get into our environment:

•

Take advantage of Medicine Disposal Days provided by the DEA, drug free community coalitions, and the many police
departments who are collaborating to properly dispose of unwanted or expired medications.

•

Increase awareness with local healthcare facilities and programs on the impact of dumping unused medications down
the drain and consider better ways to dispose of the pharmaceuticals such as incineration.

•

Although this is less desirable, mix with an undesirable substance, like used coffee grounds or kitty litter, and put
them in unmarked containers and dispose of them in the trash.

The Hamilton to New Baltimore Groundwater Consortium is composed of local water suppliers who use the Great Miami
Buried Valley Aquifer as a water source. This Southwest Ohio aquifer provides a stable resource for hundreds of businesses and some 300,000 residents. We are very fortunate to have such a plentiful and healthy supply of ground water in
this region, and the consortium works to keep it that way. Our aquifer provides a filtration process for Great Miami River
water through its fine-grained river bed and lastly the hundreds, sometimes thousands of feet of sand and gravel before
reaching our wells. Find out more about the consortium at www.gwconsortium.org

2015 EECO Awards
It is the honor of EECO to recognize the following individuals and organizations that are providing exemplary EE and
striving to preserve our natural environment in Ohio. Consider nominating a deserving person or organization for an
EECO Award. Find out more at www.eeco-online.org
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Finlay Johnson Award:
given to an EECO member for making a significant or
outstanding contribution to EECO.

Christy Dixon Award:
given to a young professional who has contributed
significantly to environmental education in Ohio.
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Outstanding Volunteer:
given to a volunteer who has made a significant or outstanding contribution to environmental education in
Ohio.

Outstanding Nonformal EE:
given to a nonformal educator for outstanding contributions to environmental education in Ohio.
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Outstanding Formal EE Award:
given to a preschool, elementary, middle school, high
school or college teacher, administrator or curriculum
specialist for outstanding contributions to environmental
education in Ohio.
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Outstanding Administrator in the
field of Formal Education
given to a preschool, elementary, middle school, high
school or college administrator for outstanding contributions to environmental education in Ohio.
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Charley Harper Award:
given to a artist who has made a significant or outstanding
contribution to environmental education in Ohio through
various forms of art.

Ohio Alliance for the Environment Award:
given to a business or industry that is dedicated to fostering a climate of cooperation for resolving environmental
problems.
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Refuge Association
Accepted by Letha Ferguson
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“Moving the Classroom Outdoors: Schoolyard-Enhanced Learning in Action”

Organization Award:
given to a business or organization that has made a
significant contribution to EE in Ohio.

Publications Award:
given to a publication that has made a significant contribution to
the public understanding of an environmental issue(s).

Barbara
Barb
Ba
rbar
rb
ara
ar
a Gr
Gree
Greene
eene
ee
ne

Joyc
Jo
Joyce
yce
yc
e Me
Mere
Meredith
redi
re
dith
di
th

President’s Award

In Appreciation for Distinguished Service to the
EECO Board

Special Recognition: OSU Stone Laboratory
and Lake Erie Charter Boat Association
LECBA President Captain Paul Pacholski, 2014 Captain of the Year Dave Spangler, and
Stone Lab Research Coordinator Justin Chaffin
Please see article on next page

EECO Honors Efforts by Charter Boat Captains and
Stone Lab to Monitor Lake Erie
At this year’s annual conference, EECO awarded Special Recognition to the Ohio State University’s Stone Laboratory and
the Lake Erie Charter Boat Association (LECBA) for an extraordinary citizen science effort to understand and educate the
public about the problem of nutrient runoff causing harmful algal blooms in Lake Erie.
Stone Laboratory is the center of OSU’s education
and research on the Lake. Every summer the Lab
hosts field trips for grades 5-12, college courses,
and special outreach events for fishermen, farmers, media and elected officials – for example,
117 groups with 3,401 people visited during 2014.
Visitors participate in a science cruise aboard a research vessel to observe sample collection methods,
and tour the water quality lab where water samples
are analyzed for parameters such as microcystin
and phosphorus.
Rising levels of dissolved reactive phosphorus were
causing alarm, three years before algal blooms
would cause the city of Toledo to shut off drinking
water supplies for several days in 2014. Stone Lab
was at the center of efforts to educate the public
and local officials about how the problem had
evolved since the 1980s, when phosphates were
removed from laundry detergents. The Lake Erie
Charter Boat Association represents a group of stakeholders whose livelihood depends on good water quality. The charter
boat captains wanted to help, and volunteered to collect water samples to inform the research efforts underway. An OEEF
grant provided sampling supplies for the captains and equipment giving Stone Lab new ability to analyze samples for microcystin. Stone Lab trains the captains in sampling protocols and workes out a schedule for the captains to drop off their
samples in marinas where they can be picked up promptly for analysis before the sample quality degrads. The captains
collect samples weekly during the summer, recording observations of wind,
co
we
weather and water conditions. They use Secchi disks with their fishing
clients to measure sunlight penetration into the Lake, and collect samples to
cl
be analyzed for microcystin, algae biomass (as chlorophyll a), total phosphorus, total nitrogen, dissolved reactive phosphorus, nitrate, ammonium and
ru
silica. Data is posted online and weekly fact sheets provided to the captains.
si
U.S. and Canadian universities and government agencies are carrying out
U.
many longitudinal research studies and sampling programs on Lake Erie.
ma
The captains’ samples provide an extra set of data points and a ground truth
Th
for satellite data, to help track movement of the blooms. Most importantly,
fo
however, this initiative
ho
pr
provides a unique opportunity to empower
po
EECO’s Dave Moran with Stone Lab
staffer on a science cruise field trip for key stakeholders, the
captains, to engage
the 2011 annual conference
in citizen science and
educate their charter clients, residents and thousands of visitors to the
Lake Erie Islands and the Western basin about the causes, the extent
of the problem, and the solutions that we can all contribute to. The
captains have been sampling since 2012, and OEEF just awarded a
grant to continue the sampling effort this summer.
An excellent short article about this initiative and how the phosphorus
problems have evolved over the last 20 years, “Algae through the Ages”
is available online in the winter 2014 issue of Stone Lab’s Twine Line
publication
http://ohioseagrant.osu.edu/archive/publications//twineline/

Special Regonition to:
LECBA President Captain Paul Pacholski,
2014 Captain of the Year Dave Spangler,
Stone Lab Research Coordinator
Justin Chaffin

Acid Mine Drainage
By Nate Schlater, Rural Action
Acid mine drainage (AMD), yellow boy, and sulfur water are all terms referring to highly acidic water discharging from
coal mines. Typically a result of pre regulation coal
mining, AMD causes chemical and physical pollution of streams and is common in Southeastern and
Eastern Ohio. Physical pollution includes sediment,
silt and mine refuse. Chemical pollution contains
acidity and heavy metals from mine drainage. In
general, the worst water quality (lowest pH, highest
metal concentrations, and large amounts of acid)
is associated with underground mines. Acid mine
drainage is created by water coming into contact
with sulfide minerals in the coal. The most common
sulfide mineral associated with coal is pyrite (FeS2).
The main source of acidity is from oxidation of pyrite
in fractured rock exposed by mining practices. With
a pH as low as 2.0 acid mine drainage is virtually
Mud Run Watershed. Source, Rural Action
void of aquatic life except for very tolerant species of
algae and bugs.
Coal mining is not new business in Ohio, it has existed since the early 1800’s and continues today. Ohio’s first law regulating coal mining was enacted in 1947. The Ohio Strip Coal Mining Act required mine operators to hold a license and
pay a $100 bond for each acre of land mined. Over the next thirty years Ohio mining laws were gradually strengthened.
Reclamation bonds were increased and revegetation of surface mined areas were required. However, it wasn’t until the
early 1970’s that bona fide progress was made toward responsible mining and reclamation practices. In 1972, Ohio revised
the Strip Coal Mining Act, and required that mine spoil be graded and contoured, topsoil replaced, and vegetation planted
by the mine operator. In 1977, a federal law was passed called the Surface Mining Control and Reclamation Act (SMCRA)
which established national standards to regulate the mining industry. Mining that occurred prior to these regulations
often resulted in acid mine drainage.
To view Rural Action’s Acid Mine Drainage lesson video, please visit https://vimeo.com/120764284.

Congratulations to the
Environmental Education Certification Graduates of 2015
Consider earning a professional certification in environmental education. This year-long program includes four workshops and independent projects that will refine your EE skills. Learn more about the environmental education certification
competencies and policies. Earn two graduate credits from Kent State University by completing Environmental Education
Certification Program. Find out more about the EE Certification program at https://eeco.wildapricot.org/eecertification

What region of EECO are you in?
And, who is your local contact?

EECO Regional Directors
Region 1 - Central Ohio
Linda Pettit, Franklin SWCD
T:614-486-9613
linda-pettit@franklinswcd.org
Region 2 - NW Ohio
Jennifer Elsworth, Metro Parks of the Toledo
Area
T:216-870-1814
jennifer.elsworth@metroparkstoledo.com
Region 3 - NW Central Ohio
Dawn Wingate, OSU-Lima
T:419-995-8437
wingate.2@osu.edu
Region 4 - SW Central Ohio
Donna Lewis, Clark County Park District
T:937-369-3101
dlewis@clarkcountyparkdistrict.org
Region 5 - SW Ohio
Errin Howard, Riverworks Discovery
T:513-451-5027
errin@riverworksdiscovery.org
Region 5 - SW Ohio
Sue Magness, City of Cincinnati OES
T:513/352.5332
Sue.magness@cincinnati-oh.gov
Region 6 - N Central Ohio
Joanne Mudra
T: 419-892-3521
jcmudra@gmail.com
Region 6 - N Central Ohio
Janet Ellsworth, retired from Mansfield City
Schools
T: 419-884-0818
wellsworth@neo.rr.com
Region 7 - S Central Ohio
Bill Wickerham, Adams SWCD
T: 937-217-1906
wickerham.adams.swcd@live.com
Region 8 - NE Ohio
Dawn Wrench, Earth Day Coalition
T:216/281-6468x225
dwrench@earthdaycoalition.org

EECO Officers, Advisors & Personnel
Executive Director
Brenda Metcalf

Past President 2015-2016
Denise Natoli Brooks

Advisor– OEE, OEPA
Carolyn Watkins

director@eeco-online.org

denise.natoli.brooks@
gmail.com

carolyn.watkins@epa.ohio.gov

President 2015-2016
Joe Brehm
joe@ruralaction.org

Treasurer 2015-2017
Jessica Pickering
jessica.pickering@53.com

Vice President 2015-2017
Allison Shaw
shaw@metroparks.net

Advisor– ODE
Cathy Holmes
Cathy.Holmes@ode.state.oh.us

Secretary

Advisor– ODNR
Jen Dennison

Vacant

Jen.Dennison@dnr.state.oh.us

EECO Board Members
John Kurtz

Laura Schetter

sophia.cifuentes@
cincinnatizoo.org

johnk@kurtz-bros.com

laura.schetter@leonagroup.com

Sue Matz

Lynn White

Tracy Cindric

sgmatz13@gmail.com

whitelr@butlercountyohio.org

Dave Moran

Joshua York

dmoran@daytonymca.org

Joshua.York@metroparks.org

Linda Ramey

Vacant

Julie Gee
geej13151@hocking.edu

Ken Green
Green4680@msn.com

lkramey8@gmail.com

Region 10 - E Central Ohio
Nicole Hafer, Muskingum SWCD
T: 740-454-2027
nicole.hafer@muskingumswcd.org
Region 11 - SE Central Ohio
Vicki Kohli, retired from Fairfield SWCD
T: 740.653.8154
dakohli@frontier.com
Region 12 E NE Ohio
Sheila Cubick
scubick@zoominternet.net

Sophia Cifuentes

tracy.cindric@ode.state.oh.us

Region 9 - NE Central Ohio
Leah Graham, Kent State University
t: 330.829.8161
leahjanegraham@gmail.com

