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Farmers Step Forward to Draw Down Atmospheric
Carbon Dioxide on More Than 10 Million Acres
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Since the June 2019 launch of The Terraton Initiative, farmers have
submitted 10M acres, a significant step forward for agriculture’s role in
reversing climate change

Indigo Agriculture, a company dedicated to harnessing nature to help
farmers sustainably feed the planet, announces that farmers have submitted
more than 10M acres of cropland to The Terraton Initiative, a global effort to
draw down atmospheric carbon dioxide through agricultural soils. The
Terraton Initiative was launched in June 2019 to measure and verify soil
carbon, and provide growers incentives to adopt regenerative growing
practices that reverse climate change and improve the economic and
environmental resiliency of farming. The response, which significantly
outpaced company projections, demonstrates the need for new income
streams for growers, and a willingness to transition to regenerative
practices at scale.

“Farmers, as stewards of the land, are best positioned to harness the
potential of soils to act as the most immediate, affordable, and scalable
solution to address climate change,” said David Perry, Indigo’s CEO. “If
we're going to ask farmers to change their practices and play a leading role
in removing carbon dioxide from the atmosphere, it is reasonable that they
are compensated for this effort.”

Regenerative farming practices, such as cover cropping, crop rotations,
no-till farming, reduced pesticide and fertilizer use, and integrated livestock
management, have been shown to capture atmospheric carbon dioxide
through the natural process of photosynthesis. Due to the widespread use
of conventional farming techniques today, average soil carbon content is
anywhere between 0.5% to 1%; regenerative farming practices have the
potential to restore soil carbon to native levels of 3% to 7%. If regenerative
farming practices were adopted on the 12B acres of cropland and
pastureland across the globe, more than a trillion tons — a teraton — of
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President’s Column
Craig Smith, WMAO 2018-2019 President

Ohio EPA recently celebrated the 25th anniversary of its Voluntary Action
Program. The Voluntary Action Program was created in 1994 to simplify the
process for remediating and redeveloping old industrial sites. Under the
Voluntary Action Program volunteers have converted often abandoned
properties to beneficial uses, including public parks.

Another of Ohio EPA’s programs is celebrating its 20th anniversary this year:
Ohio’s Source Water Assessment and Protection Program was approved by
U.S. EPA in 1999. This program provides information to public water systems
on their sources of drinking water, water quality impairments, and activities that increase the risk of
long- or short-term impairments. Public water systems are encouraged to use this information to work
with local partners to minimize these risks. Ohio EPA’s Source Water Assessment and Protection
Program staff work with state-wide partners to identify and implement strategies that support local
efforts.

For these partnerships to work we need to understand how our programs relate to each other; to find
common ground where our goals align, and our work supports each other’s.

We tend to identify ourselves with one area of water resources management - drinking water, ground
water, wastewater — and attend conferences and training focused solely in that area. We learn about
innovate concepts, new programs, and potential new risks in our part of the water resources universe.
We get immersed in our part of this universe. With limited time and resources, we can’t attend every
seminar, webinar, or conference that may be relevant to but outside our segment of water resources
management.

The value of WMAO is that it allows us to peek into the other corners of the universe; to see the
connections between the various disciplines that make up water resources management. We get to see
how the work other water resource professionals are doing supports our work, and how our work
supports theirs. This is what I look forward to when the Fall Conference rolls around; I know I'll learn
about innovate concepts and programs outside of the drinking water and ground water parts of the
water resources universe in which I work.

Without WMAO we may not have seen the connection between a water quality monitoring program and
a public water system’s drinking water source protection efforts. Peeking outside her part of the universe
allowed one professional to see how a combined sewer separation program relates to and can be used as
the starting point for a drinking water source protection program.

The two Ohio EPA programs celebrating their anniversaries this year are connected as well. Besides
simplifying the process for remediating and redeveloping old industrial sites, the Voluntary Action
Program also ensures that remedial efforts minimize site’s impact to the

water resources needed by our public water systems. To do this is uses the

work done under the Source Water Assessment and Protection Program .‘
that identifies sources of public drinking water. It’s not a monumental o
connection, but every connection, every partnership, every peek into
another discipline is important.
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carbon dioxide could be removed from the atmosphere. This potential is equivalent to the increase in
atmospheric carbon dioxide levels since the start of the Industrial Revolution.

Until now, three main barriers have limited agriculture’s potential to reverse climate change: measuring
and verifying soil carbon at scale, grower dependency on chemicals and fertilizers, and lack of adequate
financial incentives for growers. The Terraton Initiative, in collaboration with leading technologists,
scientists, and growers, addresses these constraints to unlock agriculture as a leading climate solution.
Advancements in remote sensing and data sciences allow for the accurate, efficient, and affordable
measurement and verification of soil carbon levels. Similarly, discoveries in microbiology and data
sciences reduce the need for chemical and fertilizer inputs while maintaining, or even increasing yields.
Lastly, The Terraton Initiative offers substantial financial incentives to growers for adopting
regenerative farming practices and drawing down carbon dioxide into their soils.

“We joke we're 'lazy' farmers because we use crop rotations to avoid tilling, but

in our experience the science and economics support regenerative practices, so
we couldn't find a reason not to enroll,” said Josh Goding, a grower based in
Nebraska who submitted his entire acreage to the program. “Misconceptions
about agriculture’s impacts on the environment are widespread so, as a
farmer, I appreciate what Indigo is doing to quantify and educate others about
our work.”

“Ohio growers have
submitted over 100,000
acres to Indigo
Agriculture...”

“Our farm has gone through an evolution,” said Loran Steinlage, owner of

Towa-based FLOLO farms. “Our evolution has taken us down the path of what

many are calling ‘regenerative.” Along the way, we've learned our farming

practices are sequestering carbon and are just now beginning to understand

how to measure that. When we changed over to regenerative practices, we experienced healthier soil and
higher yields. With Indigo, we're now being compensated for the added benefit of pulling carbon dioxide
out of the atmosphere. It's a win all the way around.”

Ohio growers have submitted over 100,000 acres to Indigo Agriculture, which provides farmers with
extra income for increasing their soil carbon. The initiative is focused on helping farmers transition to
regenerative practices - with both a financial incentive and logistical support — to improve their soil
fertility, reduce their input costs, and sustain their operation. It’s $0 for farmers to sign up for the
program, with no commitment and a flexibility to adopt practices that fit the farms business.

Growers who sign up for The Terraton Initiative by the end of 2019 are eligible to receive a minimum of
$15 per metric ton of carbon dioxide sequestered in their soils. Individuals, governments, non-profit
organizations, and corporations seeking to reverse their carbon footprint can pay enrolled farmers to
achieve this status. For more information regarding Indigo Ag, or to participate in The Terraton
Initiative, visit IndigoAg.com.

About Indigo Agriculture: Indigo improves grower profitability, environmental sustainability, and consumer
health through the use of natural microbiology and digital technologies. The company’s scientific discoveries and
digital innovations create new value from soil to sale, benefiting tens of thousands of growers across millions of
acres. Working across the supply chain, Indigo is furthering its mission of harnessing nature to help farmers
sustainably feed the planet.
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Flood Fest 2019: The Mitigation & Resilience Tour

By dJulie Lawson, PE, CFM, Environmental Design Group

The Ohio Floodplain Management Association (OFMA)
was honored to host the 434 Annual Association of State
Floodplain Managers (ASFPM) Annual Conference in
May. This was the first time the conference has been
hosted in Ohio, and we were excited to welcome over
1,000 professionals from around the world to Cleveland.
This event could not have been successful without the
leadership from Alicia Silverio and Shawn Arden,
co-chairs of the OFMA Host Team, as well as the entire
OFMA Host Team and the many volunteers who helped
before and during the conference. Generous sponsorships
also made this event possible.

0ld buildings were removed from the West Creek floodplain
and the floodplain was expended, protected, and planted with
native species.

Three technical field tours were offered during the
conference. The Flood Mitigation Tour, led by Steve
Ferryman, Ohio EMA, kicked off the week. Derek Shafer, West Creek Conservancy, and Paul Kovalcik,
NEORSD, showed us the West Creek Confluence Restoration Project. Jason Ziss, Kurtz Bros., Inc,
explained the Bedload Interception Project. Kristen Buccier, NEORSD, walked us through the Towpath
Bank Stabilization Project. Paul Dey and Todd Sciano, Village of Valley View, highlighted the Valley
View Mitigation Projects.

Natural materials were used along the Cuyahoga River near Valley View used the Hazard Mitigation Grant Program to

the Cuyahoga Valley National Park Exploration Center to remove 1 home and elevate 10 homes to two feet above the 100-
protect the Towpath Trail along the Ohio and Erie Canal. year water surface elevation to reduce repetitive flood losses.
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The Rockin’ Projects in Euclid Creek Tour followed, led by Bill Zawiski, Ohio EPA, and Elizabeth Hiser,
Cuyahoga Soil & Water Conservation District. We visited the Willoughby-Euclid School of Innovation to
see the habitat and floodplain restoration project, the Euclid Creek Lacustuary Restoration Project, and
the Euclid Creek Army Corps of Engineers Flood Control Channel.
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The stream was raised using cobble riffle structures and a floodplain A historic lack of maintenance in this rolled concrete channel was

bench was created. Students at the school helped re-establish the allowed to remain since shoaling developed and created improved
native riparian woody vegetation along the floodplain. in-stream habitat.

Our final tour, The Green Infrastructure Gig, was led by NEORSD staff including Janet Popielski, Kim
Colich, Doug Lopata, George Remias, Mike Blair, and Jim Jones. We explored the Fleet Avenue Green
Infrastructure Project, the Urban Agriculture Green Ambassador Project, the Fairhil/MLK Green
Ambassador Project, the Woodland Central Green Infrastructure Project, and the Buckeye Road Green
Infrastructure Project.

. N
Vacant land along Fleet Avenue was used to create a bioretention Tour participants enjoying public art at Buckeye Road. Four blocks
basin to treat and convey stormwater runoff and to also create a of abandoned structures were removed and replaced with a series of
neighborhood amenity. rain gardens and detention basins.
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Top Regional Water Challenges for the 21st Century

By Mike Ekberg, The Miami Conservancy District

You may have heard me say this before—southwest Ohio is water rich. We have abundant, high-quality
water when compared with other parts of our country and the world.

Yet, our region is not without challenges in managing water. Here are six water trends that may pose
challenges to our community leaders for the foreseeable future.

Precipitation and runoff are trending up

Our region is getting wetter. Mean annual precipitation and runoff (the amount of water that drains off
land) in the region are trending up. In the 1960s, mean annual precipitation was around 37 inches per
year. Today, mean annual precipitation is a little over 41 inches. That’s an increase of about 4 inches
per year. Not surprisingly, mean annual runoff shows a similar trend.

These trends are good news and bad news at the same time. The good news from a water quantity
perspective is our region isn’t likely to experience any long-term water shortages given current water
uses. The bad news is our region could experience more frequent flooding outside of areas protected by
The Miami Conservancy District (MCD). One thing that’s clear is communities will likely deal with
more frequent and intense rain events in the future.

Water use 1s trending down

According to data compiled by the Ohio Department of Water Use Trends in the Great Miami River
Natural Resources, water use for things such as drink- DraimgeArss

ing water, manufacturing, and irrigation are declining.
Total ground and surface water used in the area that
drains to the Great Miami River peaked in the early
2000s at slightly fewer than 600 million gallons of water
per day. Water use is currently at about 300 million
gallons per day.

——Grand Total (MGD)  ——GW Total {MGD) ~SW Total (MGD)

The decline in water use is a result of several factors,
including more water-efficient plumbing fixtures,
increased efficiencies in industrial water use, a regional
decline in manufacturing, and the closure of the DP&L
Hutchings Station power plant.

Water use in millions of gallons per day

1950 1992 1954 1996 1958 2000 2002 2004 2006 2008 2010 2012 2014

Declining water use poses a challenge for many local water utilities struggling to maintain sufficient
revenues to deal with rising infrastructure costs. In the past, water systems often made their financial
projections based upon an assumption of rising water demand. This assumption is no longer valid. And
yet, public water system infrastructure must be maintained if we want to have safe drinking water.
Some water utilities may need to restructure rates to ensure sufficient revenues.

Nutrient levels in rivers and streams remain too high
Nitrogen and phosphorus levels in many area rivers and streams are too high and affect aquatic life.

The most common sources of nitrogen and phosphorus are agricultural fertilizers and human sewage.
When nitrogen and phosphorus are present in water at high levels, they fuel excessive algal growth in
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the rivers where we like to recreate. Recent algal blooms in
other parts of the US have been toxic. Agricultural leaders -
and communities that manage water-reclamation facilities ‘

are working to find a solution that cost-effectively reduces
nutrients in our rivers and streams.

Road salt and fertilizers impact aquifers

Applications of road salt and nitrogen fertilizers are
perhaps the two most prolific sources of man-made
contaminants to aquifers. Elevated levels of chloride from
road salt—and elevated levels of nitrate from fertilizers or
failing septic systems—are present in regional aquifers.

That’s what groundwater data collected by the United 2012 algal bloom on the Great Miami River in downtown
States Geological Survey, the Ohio Environmental
Protection Agency (Ohio EPA), and MCD show. Nitrate is
a concern, because it can impact the health of infants. Excessive amounts of chloride can make
drinking water more corrosive and potentially create problems with taste as well as high lead and
copper in drinking water.

Dayton

The take-home message is better methods for applying
road deicing agents and agricultural fertilizers are needed
In areas where regional aquifers are vulnerable to
contaminants.

Do we know where these vulnerable aquifer areas are? We
have a good start. Every public water system in Ohio that
relies on groundwater has a defined source water
protection area. A source water protection area is a map of
all the aquifer areas which provide drinking water to a
particular public water system. Those maps can be shared
with farmers and road maintenance departments. It may
be possible to reduce use or find better methods to apply

Deicing agents such as road salt and brine can increase fertilizers and road salt in these sensitive areas.
chloride in streams and rivers.

Widespread destruction of natural stream habitats

It used to be that most people’s image of a polluted stream involved a factory with a big discharge pipe
pouring toxic chemicals into the stream. That’s no longer a top water quality threat to regional rivers
and streams. According to Ohio EPA, human alterations to the stream channel are perhaps the most
widespread cause of stream destruction. Human alterations can mean:

e Channelizing or straightening a stream channel.

¢ Removing the natural vegetation from a streambank.

e Increasing the impervious surface area that drains into a stream.
e Damming the stream channel.

e Developing in a stream’s floodplain.

All of the activities listed above disrupt a stream’s natural habitat, which can affect water quality in
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the places many of us like to recreate. They also
create other problems, such as soil erosion and
flooding, which can lead to costly clean-up and
restoration.

Solutions to the problem typically seek to preserve
as much of the stream channel in its natural state
as possible. Streamside setbacks, conservation
easements, and low- impact development practices
are tools that can minimize destruction of rivers
and streams.

Micropollutants are present in our natural waters

Micropollutants are human manufactured Modified stream channels have poor habitat and water quality.
compounds found at trace levels in streams,

rivers, and aquifers. Some common micropollutants include pharmaceuticals, chemicals in personal care
products, and chemicals used in household products and fire fighting foams such as per- and polyfluoro-
alkyl substances (PFAS). These compounds often get into the natural environment from sewage
treatment plants. We don’t know much about the toxicity of many of these compounds and conventional
drinking water and sewage treatment processes do not remove all of them.

Communities that recycle wastewater from sewage treatment plants into drinking water are already
dealing with the issue of micro pollutants. Orange County California is an example. The Orange County
Water District uses advanced wastewater treatment technologies to remove micro pollutants at the
sewage treatment plant. The treated wastewater is injected into an aquifer and reused as a source of
drinking water. The process is costly but necessary in a region where water is scarce.

I don’t know what the ultimate answer will be for more humid regions such as southwest, Ohio. Perhaps
a combination of limiting certain chemicals in consumer products combined with more advanced
wastewater and/or drinking water treatment technologies will be the answer.

Moving Forward

All of these water challenges can be overcome. The know-how already exists. The key is you and me.
Most of these water challenges are the direct or indirect result of how we live our lives—the neighbor-
hoods we build, the services we demand, and the value we place on having clean water.

The solutions will require different ways of thinking and different approaches to the way in which our
region develops land. Agricultural practices for fertilizers and stream conservation will have to improve.
New investments in water reclamation technologies may be needed, and perhaps changes to water
rates. Are we ready to embrace those changes?

What can you do to prepare? Here’s a short list of ideas:

e Advocate for federal investment in water infrastructure upgrades.

¢ Include water management in short- and long-range community planning.
o Keep water protection at the top of your community’s priorities.

¢ Write local policies that protect water.
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Water &> Weirding

Hottest hots, driest dries, wettest wets, windiest wind[s] -David Orr, Oberlin College

WMAO 48th Annual Meeting and Symposium

November 13 & 14, 2019

Crowne Plaza - Columbus North / Worthington,
6500 Doubletree Ave, Columbus OH 43229

Members - $250 - Non-members - $300
(additional pricing listed online)

Agenda on Pages 10 and 11

Register online.

Sponsorships and exhibit spaces are available.
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Managing Flood Risk

The Water Management Association of
Ohio (WMAOQ) is the one organization
dedicated to all of Ohio's water
resources.

VISION: To be recognized statewide
as the go-to community for people
who manage and safeguard Ohio’s
water resources.

MISSION: To support Ohio’s water
resource professionals with essential
information, education, and
networking opportunities

Permission to reprint with credit to WMAO.
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