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FARMERS AND FRESH WATER:
VOLUNTARY CONSERVATION TO
PROTECT OUR LAND AND WATERS

Wednesday, December 3, 2014

UNITED STATES SENATE,
COMMITTEE ON AGRICULTURE, NUTRITION AND FORESTRY,
Washington, DC

The Committee met, pursuant to notice, at 10:03 a.m., in room
328A, Russell Senate Office Building, Hon. Debbie Stabenow,
Chairwoman of the Committee, presiding.

Present: Senators Stabenow, Brown, Klobuchar, Bennet, Don-
nelly, Roberts, Boozman, Hoeven, Johanns, and Thune.

STATEMENT OF HON. DEBBIE STABENOW, U.S. SENATOR
FROM THE STATE OF MICHIGAN, CHAIRWOMAN, COM-
MITTEE ON AGRICULTURE, NUTRITION AND FORESTRY

Chairwoman STABENOW. Good morning. Our Committee will
come to order. I apologize in advance that, as our witnesses know,
votes have been called actually for 10 o’clock. I don’t know if they
have started. Have we started the votes yet? But we are going to
proceed with opening statements. I know that Senator Brown
wants to say a word of welcome to the mayor of Toledo, and then
if the vote 1s ongoing, we will have to recess. There are a series
of votes, and so we will then ask our witnesses to be patient. We
have some coffee in the back to keep you awake, and we’ll be back
as soon as we can to continue the hearing. So we are very glad you
are here on a very, very important topic.

Among our Earth’s natural resources, water is fundamental to
human survival, and we all know that. Right now we have a water
crisis in our country that operates on two fronts. The one most peo-
ple tend to talk about, is a crisis in water quantity, and we cer-
tainly see this right now in many places in the country, certainly
in California where the drought is one of the worst in the history
of the State. The second—and the focus of this hearing—is around
water quality.

This has long been an issue for those of us who live around the
Great Lakes. We have water, but we are deeply concerned about
water quality issues. We got a stark wake-up call this summer
when the Greater Toledo area—with a population nearly as large
as Washington, DC—as the mayor will talk about, could not drink
their water, could not use the water to cook, could not wash their
hands or brush their teeth or take a shower because the water was
contaminated with toxins from a serious algae bloom in Lake Erie.
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We are very glad the mayor of Toledo is able to join us today to
talk about what happened.

Coming from Michigan, I feel a strong connection, of course, to
the Great Lakes. All of my life I have seen how our lakes sustained
our economy, from manufacturing to agriculture to tourism. The
lakes are where we live, where we play, where we work. They are
part of our identity and, frankly, our lifestyle and way of life.

Scientists tell us that the lakes were created during an Ice Age
some 15,000 years ago—a thawing that coincided with the dis-
covery of agriculture. Today the Great Lakes provide 84 percent of
North America’s surface fresh water. This vital resource has passed
from generation to generation, just as generations of Americans
have relied on the waters of the Mississippi River, the Chesapeake
Bay, and so many other important waters in our country.

Yet our generation has the most urgent responsibility to conserve
those waters. If we are going to solve this, we have to take action
on climate change. We have to look at the nutrients going into our
lakes, rivers, and streams.

Our farmers want to be a part of the solution, and, in fact, they
are, which is why we made conservation an important priority in
the 2014 farm bill.

While there is no single solution, no silver bullet that will resolve
this crisis, we know that working together and sharing our knowl-
edge will help us to develop strategies capable of making a broad
impact on the quality of our water.

Our panel of speakers have been assembled with that goal in
mind. Considering that 1.5 million jobs are directly connected to
the Great Lakes, our workers and our economy cannot afford an-
other disaster on a scale of the one in western Lake Erie.

No group understands the importance of water and soil quality
more than our Nation’s farmers and ranchers, and no one has more
at stake than our farmers and ranchers. Agriculture has played a
critical role since the 1935 farm bill, when Congress created the
Soil Conservation Service in response to the Dust Bowl.

The 2014 farm bill represents the largest investment yet in the
conservation of private working lands critical to maintaining not
just clean water, but clean air, wildlife habitats, forests, and other
natural resources.

We expanded the role of partnerships so that farmers can team
with university researchers, the private sector, conservation organi-
zations, and all levels of government to find creative solutions to
improving water quality.

We know that farming is one of the riskiest businesses in the
world, and farmers cannot gamble on the future of their access to
clean water and neither can we as consumers.

In 1746, in his version of Poor Richard’s Almanac, Benjamin
Franklin said: “When the well is dry, we know the worth of water.”

We have two excellent panels today. We look forward to your tes-
timony as we begin this important discussion.

I would now like to turn this over to Senator Boozman. Unfortu-
nately, our distinguished Ranking Member, Senator Cochran, is not
able to be with us today, but we are fortunate to have my good
friend Senator Boozman to give opening remarks, and we also will



3

have him introduce our witnesses from Arkansas and Mississippi.
So, Senator Boozman.

STATEMENT OF HON. JOHN BOOZMAN, U.S. SENATOR FROM
THE STATE OF ARKANSAS

Senator BoozMAN. Well, thank you, Madam Chair, and we really
do appreciate you calling this hearing to help us better understand
the issues involving voluntary efforts by farmers and landowners
to promote land and water conservation, with a focus on water
quality and the role of conservation partnerships.

We appreciate the participation of our witnesses. I am especially
pleased that we have Dr. Marty Matlock from Arkansas here to
offer his insight on the important issue of conservation and water
quality. In Arkansas, individuals across the spectrum with diverse
views on water quality issues and policies know that Dr. Matlock
is a credible voice on scientific issues relating to water quality. As
a distinguished professor at the University of Arkansas, Dr.
Matlock has extensive experience working in urban, agricultural,
and rural systems with ecologists, engineers, architects, scientists,
economists, and business leaders to solve complex conservation
challenges.

I am also pleased to introduce another distinguished witness,
Trudy Fisher, who has traveled from Mississippi to be with us
today. Most recently, Ms. Fisher served as the executive director of
the Mississippi Department of Environmental Quality for 8 years
where she managed a staff of more than 400 people, a budget of
over $250 million, and led the agency through multiple natural and
manmade disasters. Ms. Fisher formed and led the Mississippi
Delta Sustainable Water Task Force, which brings local, State, and
Federal partners to the table to address water quality and water
issues. Ms. Fisher recently returned to private practice.

As the recent farm bill is implemented, we need USDA to listen
carefully to the feedback from producers and work to make the im-
plementation go smoothly as we go forward. We also need regular
feedback here in Congress of any issues that arise. We all know
that producers are the number one advocates for common-sense
conservation practices because they rely on the land and water for
their livelihood. We also know that the private sector plays a crit-
ical role on this front as well.

For instance, Delta Plastics in Little Rock, Arkansas, has devel-
oped the Water Initiative, the H20 Initiative, which brings to-
gether relevant stakeholders from agriculture, universities, con-
servation groups, and many others in an effort to help farmers in
the mid-South reduce water consumption by 20 percent by the year
2020. This is just one of the many examples of efforts around the
country to address the critical issue of conservation and water
quality.

Another major concern is the EPA’s proposed Waters of the U.S.
rule. The mandates that will flow from this rule will have a dev-
astating impact on farm families, which is why people like the
Farm Bureau and so many other organizations consider it one of
the most serious and consequential policy issues under debate right
now. It will not just impact farm families. It will impact all low-
income families who need access to affordable food. I hope that we
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can have an open dialogue that will help us better understand
ways to improve upon our efforts to address these important issues
and ensure that we have smart policies in place to support our ag-
ricultural community.

I am encouraged by the panel we have assembled today and very
much look forward to hearing your testimony.

I yield back, Madam Chair.

Chairwoman STABENOW. Thank you very much, Senator Booz-
?an, and we are so pleased to have Dr. Matlock and Ms. Fisher

ere.

I would now like to turn to Senator Brown to introduce the
mayor.

Senator BROWN. Thank you, Madam Chair and Senator Booz-
man. I will be brief because I know we have got to run, and I apolo-
gize also to the panel again for the way that things ended up being
scheduled. Thank you all for coming.

I appreciate so much Chairwoman Stabenow’s emphasis on the
Great Lakes. Nothing matters, there is no more important resource
in this country, other than human beings, than the greatest body
of fresh water in the world. We know what happened, the mayor
will explain what happened in Toledo, this tragedy that we should
never allow to happen in a country this rich. It partly happened
in Toledo because Lake Erie’s depth around Toledo and the West-
ern Basin is only about 30 feet. It is draining an area in Ohio of
about 4 million acres, a lot of farmland, a lot of runoff, a lot of in-
dustry, a lot of commercial activity, a lot of population. Contrast
that with Ms. Weeks’ Lake Superior, which has an average depth
of about 600 feet, and it mostly drains forests. So you can see par-
ticularly with climate change and the sort of torrential downpours
that happened this year and are happening more and more as a re-
sult of climate change, coupled with the hot summer and all the
things that happened, and the mayor will explain that more.

For my brief introduction of the mayor, his career has been all
about public service: a Toledo police officer for more than almost
three decades, Toledo City Council, and now the mayor of Toledo.
He is already—I think that police officers are trained to both an-
ticipate and deal with crises. Mayors are not so trained to antici-
pate and deal with crises perhaps, but the mayor has done mar-
velously in his time. Early in his term—he has not been mayor
that long, but early in his term he had one of the worst snow emer-
gencies in Toledo recently or maybe ever in history, areas that
were just—incredible what happened. He also early in his term had
two firefighters who were killed in the line of duty, and then he
had this issue with Lake Erie and 500,000 people in the city and
outside the city that lost their drinking water for 2-1/2 days. So
he has already made a difference for our city and our State, and
I am proud that Mayor Collins has joined us today.

Chairwoman STABENOW. Thank you very much, Senator Brown.
I am sure the mayor would just as soon not have had so many op-
portunities to show leadership. It has been a challenging time.

Let me introduce our final two witnesses before we recess for the
votes. We are so pleased to have our next witness, Ms. Kristin
Weeks Duncanson, who is the owner and partner of Duncanson
Growers, a diversified farm family operation located in Mapleton,
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Minnesota. I know that Senator Klobuchar hopes to be with us
today so she can greet you as well. She is the immediate past chair
of the Minnesota Agri-Growth Council, past president of the Min-
nesota Soybean Growers Association, former director of the Amer-
ican Soybean Association. She is a member of the Carbon Market
Working Group, sits on the board of AGree, an organization focused
on driving positive change in food and agricultural systems. So we
are so pleased that you are with us.

Then last, but certainly not least, I am pleased to introduce Sean
McMahon again to us—we are so pleased to have you with us—who
is the executive director of the Iowa Agriculture Water Alliance, a
clean water initiative supported by the Iowa Corn Growers and the
Iowa Soybean Association and the Iowa Pork Producers Associa-
tion. Mr. McMahon has worked on natural resources policy for over
20 years in a variety of roles. Before joining the Iowa Agriculture
Water Alliance, he was a North American agriculture program di-
rector at the Nature Conservancy where he worked on strategies
to make sure agriculture was more environmentally sustainable,
and through advocacy in the farm bill played a very important role,
and we appreciate it very much. Before that, he worked for the Na-
tional Wildlife Federation, the National Audubon Society, the De-
partment of the Interior, and is currently a member of the Farm
Foundation Roundtable and serves on the Advisory Board for the
U.S. Soybean Export Council. So many hats, and we are very
pleased to have you with us at this point.

So we thank our distinguished panel. We appreciate your pa-
tience. Right now the vote is underway, so we will recess for the
votes, and then we will come back and appreciate your testimony.

[Recess.]

Chairwoman STABENOW. The Committee will reconvene and
come to order. We thank you very, very much for your patience,
and we are now at a point where we can focus on this very impor-
tant topic.

As I indicated in the beginning, we today are focused on water
quality issues. We know there are a variety of issues that are im-
portant related to our waters, and today we want to focus on one
of the two pillars, which is water quality.

We know other members are coming, but in the interest of time,
we will proceed at this point. Let me start by asking Sean McMa-
hon and Dr. Marty Matlock a question. When we are looking at the
fact that we are supporting 1.5 million jobs and generating $62 bil-
lion in wages from the Great Lakes and all of the efforts that are
going on, and looking at the surrounding States and the country
as a whole, we know how critical clean water is. I have a very
straightforward question for both of you: Can farmers and ranchers
make a measurable improvement in water quality by adopting vol-
untary conservation practices?

Mr. McMAHON. Yes, they certainly can——

Chairwoman STABENOW. Oh, excuse me. Do you know what? I
went right into questions and did not give you a chance to do open-
ing statements. We had done our opening statements, and so, well,
hold the thought then on the question. Why don’t we do that? Now
you know what the question is.
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We want to hear from you, so let us start with the mayor of To-
ledo, the Honorable Michael Collins. Mayor, we appreciate very
much your coming in. I really was not trying to cut you off from
not hearing your testimony. So, please.

STATEMENT OF HONORABLE D. MICHAEL COLLINS, MAYOR,
TOLEDO, OHIO

Mr. CoLLINS. Thank you, Chairman Stabenow and esteemed
members of the Senate Agriculture, Nutrition and Forestry Com-
mittee. It is a privilege and an honor for me to be allowed to testify
before you today.

On the weekend of August 2, 2014, the city of Toledo made head-
lines both nationally and, quite honestly, internationally when we
were impacted by harmful algae blooms or algal blooms. It created
a situation for us where we had to execute a “Do Not Consume”
order. The order was impacted by over half a million consumers of
our public water system, which includes northwestern Ohio and
parts of southeast Michigan.

We weathered the 72-hour incident because our community
pulled together. There was no violence, and we had no reportable
illness as a result of this experience. Water was supplied to those
who were in need; the stores were restocked; and on Monday at 9
o’clock in the morning, we were able to execute and rescind the
consumption situation. Toledo has taken those additional steps to
prevent our water supply from being impacted by the microcystin
toxin that is a result of the algal blooms.

Our community was impacted financially, well over $2.5 million
from grocery stores where their produce was sprinkled with water
to the restaurant and the hospitality trades. We as a city experi-
enced—because of the additional chemicals which were needed, car-
bons and so forth, we had not expected this through our budget,
but we had experienced millions of dollars of additional costs in
order to continually use the chemicals necessary to stabilize that
water that we so proudly serve a half a million people with.

I am here today as the mayor of Toledo. I would love the pictures
of the lines of those waiting for water or the images of that glass
of water which made national news being held up, looking like pea
soup. I would like to see that forgotten. However, the truth of the
matter is if we forget what happened in Toledo, it is destined that
we will repeat it.

Toxic algal blooms are not new. We have as a Nation—and I re-
peat, we have as a Nation failed in studying the reasons why they
continue and to take the steps to reduce or eliminate their occur-
rences. In my humble opinion, the experiences we had in Toledo is
characteristic to the canary in the coal mine. There are many theo-
ries as to why, but we have not identified all the causes. Phos-
phorus in Lake Erie has been reduced, but it remains, though. We
have other issues.

The new formulations of fertilizers, Open Lake dredging,
invasive species interfering with the ecology of the lake, mega cat-
tle and hog and chicken farms, and septic tank failures all obvi-
ously must have some role in this, as well as municipal sewage
treatment plants.
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This is not a Toledo problem, and actually it is not an Ohio prob-
lem. It is an international problem. More than 80 percent of the
water in Lake Erie comes from the Great Lakes to the west and
north via the Detroit River. Standards developed by the World
Health Organization in 1996 have not been evaluated nor have
they been confirmed by our Federal EPA. Testing is not standard-
ized or even required as it relates to all areas of our Nation as to
the algae blooms themselves. I urge Congress to work together
with the administration to recognize that Lake Erie and our Great
Lakes are national treasures and to make our region’s water qual-
ity issues a priority by taking the following actions:

First, provide additional research funding to develop what are
the causes and what are the solutions for improving water quality.

Secondly, the EPA should set a Federal water quality standard
for toxic algae blooms.

Thirdly, the Federal Government must—and I repeat, must—
prioritize and target funding for infrastructure and conservation
funding to those watersheds that most effectively affect Lake Erie.
If we continue to delay, the harm may become irreparable.

Thank you for allowing me to share this information and to have
been put into your record, and I would be happy to take any ques-
tions which you may have at any point today.

[The prepared statement of Mr. Collins can be found on page 45
in the appendix.]

Chairwoman STABENOW. Well, thank you very much.

As Ms. Kristin Weeks Duncanson is going to be giving her testi-
mony, I would also like to recognize Senator Klobuchar for a wel-
come.

Senator KLOBUCHAR. Thank you. Thank you so much, Chair-
woman Stabenow. Thank you so much for inviting Kristin Weeks
Duncanson today from the State of Minnesota. She is going to be
talking about some of the new technologies and partnerships that
she is using to improve water quality. You should know that she
and I actually attended high school together. She was a year older,
but I will not say what years we graduated. She is an owner and
partner of Duncanson Growers, a family farm located in southern
Minnesota that raises soybeans, corn, vegetables, and hogs. She is
also the immediate past chair of the Minnesota Agri-Growth Coun-
cil and was a member of the Minnesota Soybean Association for 10
years before being named the soybean growers president in 2002.

She served as a staff member for former U.S. Senator Rudolph
Boschwitz and is a graduate of the University of Minnesota Hum-
phrey Institute Public Policy Fellowship Program. She currently
serves as a member of the AGree Advisory Committee—we need
more agreement here—which is a diverse coalition of ag thought
leaders supporting innovation in our food system, and we are really
pleased to invite you to the Committee today.

Thank you.

Ms. WEEKS DUNCANSON. Great, and thank you very much for
that kind introduction.

Chairwoman STABENOW. I will just add that any information you
have about Senator Klobuchar that we could use on the side would
be helpful.

[Laughter.]
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Ms. WEEKS DUNCANSON. Well, we took piano lessons from the
same piano teacher, so we can

Chairwoman STABENOW. Recitals.

Ms. WEEKS DUNCANSON. Yes, so we will talk later.

STATEMENT OF KRISTIN WEEKS DUNCANSON, OWNER/
PARTNER, DUNCANSON GROWERS, MAPLETON, MINNESOTA

Ms. WEEKS DUNCANSON. Thank you very much. For those of you
in the room, too, I would like to introduce my husband, who is sit-
ting behind me, who once was my intern in this fine institution
back a long time ago. So thank you, and thank you, Chairman Sta-
benow and members, for letting us be here today and to share the
opportunity with you today on a farmer’s perspective on how stew-
ardship of working lands can improve water quality.

For many years, we in the agricultural community have a deep
and abiding stewardship of our own land, and it runs through our
veins. It is a tradition passed through the generations, and we are
very proud of it.

Farmers and landowners working together to manage our water
resources also goes back many generations. In Minnesota, we use
a ditch system. Our challenge with water is usually too much and
not too little water. Though for many years we focused entirely on
making sure we had infrastructure to move excess water off our
land, we have learned in more recent years that we need to make
sure that we do that in a way that does not lead to erosion of
streambanks or filling up the streams with eroded soils and excess
nutrients.

My farming community lies in both the Blue Earth and Le Seuer
watersheds. They flow into the Minnesota River and on to the Mis-
sissippi, which is about 80 miles away. We have worked together
on Blue Earth County Ditch 57. A few years ago, we designed a
two-tiered ditch system with a holding pond and planted native
grasses that gets the water off our fields but slows the water down
and absorbs the nutrients it carries with it. This improves water
quality downstream.

The process for the new Ditch 57 was neither quick nor easy. It
took several years of negotiating with the owners, getting a design,
funding, and approvals. But the outcomes achieved were increased
productivity for the working lands and a decrease in flooded areas
in both the farm fields and many of the houses in the nearby town.

We and many of our neighbors are starting to use cover crops to
build the health of our soils, which are the foundation of our pro-
ductivity and profitability. Cover crops also help keep both sedi-
ment and nutrients out of the water. By retaining nutrients in the
ic,oil, we use less fertilizer, which also contributes to our bottom
ine.

We are learning more and more that we need to do conservation
differently if we are to be sure that we are doing what is needed
to improve water quality while maintaining and improving our pro-
ductivity and profitability over the long term. Forward-looking pro-
ducers and landowners are ready to provide that leadership.

We need to focus on water quality outcomes at the watershed
level, not just as individual operators. Producers, with technical
support from universities, agencies, or the private sector, need to
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measure baselines regarding both agricultural practices and envi-
ronmental outcomes at multiple scales and measure the change
over time.

Producers need to work together to identify what a basic stand-
ard of stewardship should look like in their watersheds, which per-
formance standards or practices should be expected of producers re-
gardless of cost share being available.

We need to focus cost share and public dollars on the structural
practices needed to achieve the outcomes and put them where they
can achieve the most cost-effective impact.

Government needs to do things a little differently too: prioritizing
resources to where the natural resource problems are found; invest-
ing in collecting baseline data and monitoring change over multiple
scales; providing regulatory certainty to those producers who volun-
tarily demonstrate continuous improvements to achieve water qual-
ity goals; and sharing data more freely among the agencies within
USDA, other agencies, universities, and the private sector so that
we can better understand the relationship between conservation
practices, yield resilience, and environmental outcomes in specific
agronomic circumstances.

Of course, we must ensure that proprietary data remains private
and that data voluntarily shared cannot be used for regulatory ac-
tion. As a member of the Advisory Committee of AGree, an effort
that brings together a variety of producers with companies along
the food and ag supply chain, environmental organizations, and
public health and international development experts, I have
worked with other producers to develop an approach we believe can
successfully engage farmers and ranchers in achieving improved
outcomes in working landscapes.

What we are calling Working Lands Conservation Partnerships
would be producer-led, watershed-scale, cooperative effort to en-
hance both long-term productivity and improve environmental out-
comes in a manner that can be recognized both by the public and
private agencies as well as the supply chain. The information is
summarized in an infographic that is in my written testimony.

The Regional Conservation Partnership Program in the farm bill
of 2014 is an excellent example of a Federal program that aligns
with our conservation approach.

I appreciate the opportunity to be here today and welcome any
questions that you would have.

[The prepared statement of Ms. Weeks Duncanson can be found
on page 46 in the appendix.]

Chairwoman STABENOW. Thank you very much.

Dr. Matlock, welcome.

STATEMENT OF MARTY D. MATLOCK, PH.D., EXECUTIVE DI-
RECTOR, OFFICE FOR SUSTAINABILITY, UNIVERSITY OF AR-
KANSAS, FAYETTEVILLE, ARKANSAS

Mr. MATLOCK. Chairwoman Stabenow, Ranking Member, mem-
bers of the Committee, Senator Boozman, thank you for having us
here.

I am anxious to get to the questions and answers, the discussion
point, too, so I just want to say that I have never been more opti-
mistic about the ability of our landholders across the United States
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to make positive improvements on our water quality and the land-
scape, not because of a regulatory framework we are imposing but
because of the awareness through shared information and through
a common understanding of our common impacts on water quality
and the benefits we derive from that ecosystem service at the wa-
tershed level. We are seeing incredible engagement, unprecedented
engagement, voluntary engagement across the landscape.

I would like to differentiate, though, that compliance with con-
servation practices with NRCS really are more incentivized than
voluntary. As we know, under the 2014 farm bill, we have incred-
ible incentives for participation and, in fact, if you do not engage
in conservation practices, you are disqualified from participating in
many of those critical elements of the farm bill. So it is really not
a voluntary program so much as an incentivized program.

I do want to celebrate one initiative that I think is particularly
exemplary in how our landowners and agricultural value chains
are engaging together to make things better in the landscape. That
is the Field to Market Alliance for Sustainable Agriculture. You
have this in my statement. You also have it in my contributions to
the packet. The Field to Market Alliance for Sustainable Agri-
culture’s key performance indicators, this is a multi-stakeholder
initiative that engages folks from producers across soybean, corn,
cotton, wheat, and other crops all the way to biotech companies
and retailers—McDonald’s, Walmart, others. It includes conserva-
tion organizations—World Wildlife Fund, Conservation Inter-
national, the Nature Conservancy—that is where Sean and I met—
as well as many other organizations, to try to figure out what we
have to do to sustain our prosperity from the land without eroding
the biodiversity and other ecosystem services upon which our pros-
perity depends.

This organization is developing key performance indicators that
are voluntarily adopted by producers across the landscape and de-
veloping strategies for targeted implementation. As the mayor indi-
cated, not all ecosystems are equal. Some are more sensitive than
others. I was in Brazil at the Global Roundtable for Sustainable
Beef 2 weeks ago, and I heard a term that I had not heard before,
but I love it: “glocal.” We must think globally and act locally. We
all understand that. We have global problems, and they require
local solutions. Local solutions means we cannot paint the problems
with one brush. We have to understand the local implications, and
we have to have the freedom to implement solutions, to explore so-
lutions, and, frankly, to fail occasionally so that we can learn and
get better.

Continuous improvement is the hallmark of sustainability. We
need a process so that we can continuously improve sustainability
across our water quality and our landscape. The landscape is
changing, and it is changing fast, and it is not just agricultural pro-
ducers that are changing it. We have to be able to be responsive
to all of those elements.

Thank you.

[The prepared statement of Mr. Matlock can be found on page 92
in the appendix.]

Chairwoman STABENOW. Thank you very much.

Ms. Fisher, welcome.
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STATEMENT OF TRUDY D. FISHER, FORMER EXECUTIVE DI-
RECTOR, MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL
QUALITY, RIDGELAND, MISSISSIPPI

Ms. FisHER. Thank you. Madam Chairwoman, if I could be so
bold as to jump right in there and follow your style, I would like
to say yes, not only can farmers voluntarily deal and address and
improve water quality, but they actively are all across the country.

I want to share with you why this issue is so important to the
State of Mississippi and our producers and our organizations that
we work with. I thoroughly enjoyed my visit to the Great Lakes Re-
gion, but I am going to move our thinking down South a little bit
and focus on the lower Mississippi River States.

Our State is only one of two States that borders both the Mis-
sissippi River and the Gulf of Mexico. The Mississippi River and
the Yazoo River form over 7,000 acres of the very rich, fertile
Yazoo-Mississippi River Delta. It is a huge economic engine, a driv-
er for not only our State but also the country, as well as the Gulf
of Mexico. We recognized many years ago that what happens on
our land directly impacts what happens on the Mississippi River
and in the Gulf of Mexico. So we have been very proactive in ad-
dressing how do we deal with nutrient reduction? How do we deal
with nitrogen and phosphorous on our lands and in our runoff
water? Also, as a reminder, everything that we are talking about
in a way runs downhill right by our State.

We learned, just like Dr. Matlock said—and I share his enthu-
siasm—there is so much going on where? At the local level, at the
grassroots level. We found early on that it takes the collaborative
nature, a voluntary approach of your producers, of your Federal or-
ganizations, and your local partners to really address how do you
go about reducing nutrients. What is the strategy?

You know, there are conservation practices that have been in the
NRCS program for years, and so we worked with our producers,
with NRCS, our State Soil and Water Conservation District. What
are the practices that work the best? What is achievable? What is
the cost?

But you cannot just look at the cost. You have to look at the
value of the conservation practices. Then what is the value to the
stakeholder, to the producers? Because you have to have that buy-
in. You have to have the dialogue and the buy-in for any effort
such as this to work.

We have been very pleased with our collaborative efforts and
what we have actually done on the ground in Mississippi. Some of
the practices that I would like to talk about are just very basic
farming practices that make a difference on water quality and
quantity.

Land leveling. Obviously, the Mississippi Delta, it is flat, it is
level. But is it really? You know, and so there are techniques such
as land leveling that improves your irrigation practices, that re-
duc(ejs.S your runoff. These are programs that are supported by
NRCS.

The ubiquitous ditch that we all have all across our farming
country, farming land, how do you deal with the ditches? How do
you slow the water down? How do you re-use the water? How do
you get better drainage, whether it is too little or too much? How
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do you focus on improving that channel so that it controls the run-
off and lessens the impacts to the river and to the Gulf of Mexico?
Again, these are practices that are supported by NRCS.

I know that Chief Weller will be talking later in another panel
about all the various practices, but they truly make a difference.
But you have to be able to demonstrate that you are having meas-
urable results. You know, our State environmental agencies all
across the country, we know it is working, but you have to have
the outcome and the results to show what you are achieving. So we
are very happy in Mississippi that we are at that point now that
we are able to demonstrate the successful reduction of nutrients
into the water, into the Mississippi River and the Gulf of Mexico.
We are working with other States.

Just like the other panelists have said, one size does not fit all.
As all of you know from your own States, each of your States are
regions within regions, and it is the same way in dealing with
hydrogeology. You have to look at your State. You have to look at
your individual watershed and what works. So we can learn from
one another, but let us take a local grassroots approach to address-
ing the issues of stormwater runoff.

But, yes, it is—is it working? Yes. The issue is I think that we
have—and I would ask the Committee to look at—we have in our
State, I know probably all across the Mississippi River Basin
States, a higher demand for the NRCS conservation practices than
there is actually funding. I would like at one point later to talk
about what are some opportunities to make sure that those mean-
ingful conservation practices that are working continue to have the
funding so they can be accessed in a voluntary way by our pro-
ducers across the country.

Thank you.

[The prepared statement of Ms. Fisher can be found on page 66
in the appendix.]

Chairwoman STABENOW. Thank you very much.

Certainly again, last but not least, we are glad to have Mr. Sean
McMahon here. Welcome.

STATEMENT OF SEAN MCMAHON, EXECUTIVE DIRECTOR,
IOWA AGRICULTURE WATER ALLIANCE, ANKENY, IOWA

Mr. McMAHON. Good morning, Chairwoman Stabenow and mem-
bers of the Committee. Thank you for the opportunity to provide
testimony and present my views to the Committee today.

I would like to thank the Committee for its work earlier this year
and dating back to the last two Congresses to pass a bipartisan
farm bill that contained the strongest Conservation Title in history.
This is the first farm bill to ever have more funding in the Con-
servation Title than the Commodities Title.

The 2014 farm bill also includes an innovative new program
called the Regional Conservation Partnership Program. This pro-
gram codifies the principle of targeting conservation practices to
where they can have maximum impact and ushers in a new era of
public-private partnerships.

The recent farm bill also recouples crop insurance with conserva-
tion compliance for the first time since 1995, which will ensure
more soil conservation on highly erodible lands while helping to
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prevent wetlands from being drained and native prairie from being
plowed.

I would like to thank the entire Committee for their excellent
work on the recent farm bill, but in particular I would like to single
out the Chairwoman for her tremendous persistence and tireless ef-
forts to pass this historic legislation.

As executive director of the Iowa Agriculture Water Alliance, I
am partnering with many organizations, including the Natural Re-
sources Conservation Service, to help to implement the farm bill
and deliver conservation more effectively in Iowa. The Iowa Agri-
culture Water Alliance was launched in August of this year, and
it was created by three leading Iowa agricultural associations: the
Iowa Corn Growers Association, Iowa Soybean Association, and
Towa Pork Producers.

The purpose of the Iowa Agriculture Water Alliance is to increase
the pace and scale of implementation of the Iowa Nutrient Reduc-
tion Strategy. The Iowa Strategy, which was released in May 2013,
is a science-based framework to assess nutrient loading and reduce
the impacts of excessive nitrogen and phosphorous to Iowa waters
and the Gulf of Mexico. The Iowa Strategy directs efforts to cost
effectively reduce surface water nutrients from both point sources,
such as wastewater treatment and industrial facilities, and
nonpoint sources, such as farm fields. This coordinated approach
between the point source and nonpoint source strategies allows for
collaboration among agricultural, municipal, and industrial inter-
ests to meet the overall goals of the strategy in a cost-effective
manner.

The strategy calls for overall reductions of nitrogen and phos-
phorous loads to Iowa waters and the Gulf of Mexico by at least
45 percent, a 41-percent decrease in nitrogen and a 29-percent de-
crease in phosphorus from nonpoint sources, primarily from reduc-
ing nutrient loss in agricultural runoff.

The strategy also calls for a 4-percent reduction of nitrogen and
a 16-percent reduction in phosphorous from point sources. The
strategy continues reliance on voluntary conservation activities for
nonpoint runoff.

There have recently been increasing calls to regulate agriculture
under the Clean Water Act. Our current voluntary approach to pri-
vate lands conservation is under increasing pressure and criticism.
I personally believe that regulating nonpoint agricultural runoff in
TIowa would be a very expensive and ineffective experiment due to
both the scale and variability of agriculture in Iowa.

The Iowa Agriculture Water Alliance is collaborating with many
committed partners to pursue voluntary approaches to imple-
menting the Iowa Strategy and reducing nutrient loss.

Advancing the goals of the Iowa Strategy is a daunting chal-
lenge. It will take many committed partners and many years to re-
alize 45-percent reductions in nitrogen and phosphorous in our wa-
terways. It is important to remember that we have had a century
and a half of impacts of agriculture on our water quality, and there
is a great deal of “legacy” nutrients and sediment in our water-
ways. Yet Iowa farmers are committed to helping lead an effort
based on sound science that will fulfill the goals of the strategy and
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help to improve water quality both in Iowa and downstream to the
Gulf of Mexico.

It will take new revenue streams and partnerships with the pri-
vate sector and municipalities to fully fund and implement the
strategy. Public sector funding from NRCS and IDALS is impor-
tant, but that alone is not adequate. We are engaging with addi-
tional private sector and public-private partnerships around nutri-
ent stewardship, soil health, and sustainability to help promote
conservation practices that improve water quality.

As more producers understand that there is a strong value prop-
osition inherent in conservation practices that improve productivity
and profitability over time, adoption rates for those practices will
increase dramatically. At the same time, additional funding is
needed to incentivize structural practices that take land out of pro-
duction. It will require a combination of in-field, edge-of-field, and
in-stream practices to achieve the goals of the strategy.

Thank you for the opportunity to present my views before the
Committee. I sincerely appreciate this Committee’s invaluable work
to promote conservation on our Nation’s private lands and help
America’s farmers to meet the growing domestic and international
demand for food, feed, fiber, and fuel in an increasingly sustainable
manner.

[The prepared statement of Mr. McMahon can be found on page
96 in the appendix.]

Chairwoman STABENOW. Thank you very much to each of you,
and I think actually you have answered my first question, so I am
going to go on from there and ask Ms. Duncanson, in the past you
said that farmers need to step up and take the lead to address
nonpoint water pollution, and I am wondering, as we look at ways
to do that and encourage and support farmers and ranchers, can
you describe the best ways to actually increase that participation?

Ms. WEEKS DUNCANSON. It is an interesting question that you
ask, and we are going to refer to something old in its practice
called “peer pressure.” You know, farmers and ranchers across the
country, our neighbors are our neighbors, and we oftentimes work
together, but our neighbors are also our competitors. So we need
to instill this culture of leadership amongst ourselves, and we have
seen that done across the country. We just maybe have not cele-
brated it as much as we should and use that as a model as we
work throughout our Nation in partnership with public and private
sectors to move ahead with conservation as well as using resources
for data collection and management at USDA while still keeping it
private.

So it can be done, and we are seeing it done, as my fellow wit-
nesses today have talked about their areas of the country, but good
old peer pressure does a lot.

Chairwoman STABENOW. When you look at long-term financial
benefits to implementing conservation practices, what do you see?
You are running a farm in Minnesota. What are the impacts? Do
you think that other producers understand the financial benefits?

Ms. WEEKS DUNCANSON. You know, it is a story that needs to be
told over and over again. Some do. Some have not gotten that far
yet. But if we can build better organic matter in the soil, if our soil
has better resilience against the changes in weather patterns, we
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are more productive, therefore more profitable. Someone mentioned
earlier it is the value versus the cost of conservation, always instill-
irﬁg that amongst producers that there really is an opportunity
there.

Chairwoman STABENOW. Thank you very much.

Mayor Collins, you are at the other end, so we are talking about
practices that are important, involvement of farmers and ranchers
in conservation practices and so on. You are at the other end
where, in fact, there was a huge problem. I wonder if you could
speak to the economic impacts of the drinking water ban on Toledo
businesses, and what you saw. Hopefully this is not going to hap-
pen again and we are bringing resources to bear, but this was a
huge issue for your city, your businesses, your residents. Talk
about the economic impact.

Mr. CoLLINS. Thank you, Senator Stabenow. The economic im-
pact was probably somewhere in the area of $2.2 to $2.5 million
over that weekend. Now, one would say, “Well, how could that pos-
sibly be?” Well, basically, all of the products that were in super-
markets, grocery stores, and so forth, that required the water being
put on, they were all destroyed as a result of—because of the resid-
ual impact.

The restaurant/hospitality industry was totally compromised be-
cause they could not—in this situation, you could not boil the
water, because if you boiled the water, the only thing you would
do is you would enhance the microcystin, and that would just basi-
cally create another problem for you. So you could not do that.

Now, honestly, what happened is, in Toledo, our Lucas County
Emergency Management Program, they came out and said that you
could not bathe, you could not—I mean, the prohibitions were to-
tally off the wall, and they were not true. You could not consume,
but for bathing purposes and for other purposes—you could not use
the water to cook with. So basically that was where we were at.

But in listening to the testimony—and I sincerely respect all of
the testimony that was given—I am hearing just we need more
time. I mean, when half a million people are subjected to the cir-
cumstances we were subjected to, when there was no consistency
in terms of what test protocols were used, when we called for the
Ohio EPA and we called for the U.S. EPA, and we called basically
Homeland Security, we got no support from them. Homeland Secu-
rity told us, “Oh, you have got to wait maybe 72 hours and call us
back.” I mean, that was the type of response.

Fortunately, in Toledo, we had a resilient community, and I had
a great team, and we were able to get through it. But I honestly
and truthfully believe that if we give this the debate and it stops
there, what are we going to say to the next community that goes
through this?

I am asking realistically for an Executive order, and I under-
stand in Washington, DC, right now Executive orders are sort of—
it is considered by some a placebo, and it is considered by others
a poison. But I really and truly believe that it is going to take the
full force of our Government and Canada to evaluate this very im-
portant set of circumstances.

We in Toledo, we process 26 billion gallons of water a year from
this body of water that I am talking about that was compromised.
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So imagine the impact it has on this Nation. I am not suggesting
that it is an agricultural issue singularly. I would not suggest that.
But I really think that the full force of our Government should be
looked upon to participate with Canada and participate with the
States that are there and the communities.

Really and truly, do not give this lip service. When I made the
statement it is the canary in the coal mine, I am very sincere with
that statement. If you have not lived through it—and I would pray
that no one ever does—you will not have a true appreciation of
what it is like when you are in a position of leadership and you
have half a million people asking you for explanations.

Most of the explanations you have to offer them are not available
because there is no availability to even scientific research to ad-
vance. So you are just asking them to have faith and to hope that
they will indeed—and why it turned out the way it did I cannot
explain. Our crimes of violence went down. Our crimes against
property went down. The community came out, and I saw high
school kids and college kids standing the way we designed our dis-
tribution centers.

I will end by saying this: When I walked into that command cen-
ter that morning at 1 o’clock on that Saturday, there was not one
document—not one document from anywhere—that would give us
a recipe as to how to handle this. We did this strictly off the seat
of our pants, quite honestly. That should never happen again ei-
ther. With all the money that is spent on Homeland Security, to
have a complete water system compromised and not have any in-
vestment in that, in my opinion, is—it just does not make good
sense.

Chairwoman STABENOW. Thank you very much. I know this was
a horrendous situation to be in, and so we appreciate your being
here and really in stark terms talking about the reality of what
happens if we do not get this right in terms of water quality initia-
tives and so on. So thank you very much.

My time is past. I am going to turn now to Senator Boozman.

Senator BoOZMAN. Thank you, Madam Chair. I ask unanimous
consent to include a letter and materials from the Fertilizer Insti-
tute in the hearing record today.

Chairwoman STABENOW. Without objection.

Senator BoozZMAN. Thank you.

[The following information can be found on page 144 in the ap-
pendix.]

Senator BoozMAN. I would second what the Chairman said, Mr.
Collins, in regard to what you all went through. The good news is
I am excited that, despite that, we really are hearing a lot of posi-
tive things that people in agriculture, people in development across
the board really are starting to get this, and we really are seeing
significant improvement.

Dr. Matlock, can you explain the value of technology and innova-
tion in making conservation efforts more effective? Maybe you
could give us some examples of technology and some of the innova-
tive things that you have seen.

Mr. MATLOCK. Absolutely, Senator, and I absolutely agree with
the mayor’s assertion that we need to understand our ecosystems
that we depend on more effectively, and I absolutely agree with the
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assertion that we are too fragmented in our ability to understand
and then manage those ecosystems.

The technologies that we are seeing emerge at this very moment
allow us to know better what is happening around us. These are
sentinel technologies associated with remote sensing, either from
aerial platforms or even low-altitude microsatellite platforms. Our
ability to actually track what is happening on the landscape has
improved over the last year. It is happening that fast, and it was
transformed the way we understand the landscape because we will
be able to see the landscape real time in very short order. That
means anywhere on the landscape, not just in very targeted areas.
That means our ability to understand sources and causality will
improve. The technology for tracking impacts in water quality, our
sensors technology, are improving, so we can measure—we do not
have to—we are getting to the point where we do not have to go
into the river and collect a sample, take it back to the lab, and ana-
lyze it and wait for 3 to 5 days before we understand what is hap-
pening. We can track that and record those processes real-time,
Whilch means we can intervene when there is an emerging problem
earlier.

Algal blooms are ripe for detection with remotely sensed tech-
nologies, and then the problem is we do not know how to interdict
them. We do not know what to do to prevent them. As the mayor
said, we have much to learn, but our ability to understand is really
limited by our ability to know what is happening. Our ability to
know what is happening has expanded because it is so much
cheaper now to deploy technologies, sentinel technologies. It is hap-
pening on the landscape. Farmers have soil moisture sensors that
were unimaginable in their sensitivity 10 years ago that they are
using every day, and they are almost throwaway. They almost plow
them over because they are that cheap. So that is sort of—and the
telemetry of those technologies is increasing, too, so they are Blue-
Tooth connected to a data logger. So that is the sort of opportunity
we have for continued improvement.

Senator BoozMAN. I know I was really amazed this past summer,
when we were on lots of farms, at the use of drones that could—
low flying, that could gauge whether or not one area was not get-
ting irrigation versus another or too much irrigating just making
all that very, very effective, pesticide use, the whole bit. So that is
great.

Ms. Fisher, how does uncertainty impact the participation of pro-
ducers in long-term programs like EQIP?

Ms. FIsHER. Certainty is needed because what we want to make
sure that we always have in place is, as best we can, what is a
known playing field on the conservation practices and programs
that are available, because these take—just like you heard us all
say, these take time to implement and to get into place and then
to demonstrate the success.

What we have been explaining to you today, and as a former
farmer herself, I would share with you we are talking about saving
fuel costs, we are talking about saving fertilizer costs, we are talk-
ing about saving labor costs, just the improved technology of the
irrigation system itself, which is another one of the NRCS prac-
tices.
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So you have this wonderful paradigm where you have conserva-
tion and saving money and efficiency on the farm, and in Mis-
sissippi, we have been able to demonstrate those cost savings mul-
tiple times over, and then now taking that and replicating that
across our State and showing and demonstrating how it does make
a difference on the bottom line, which was recognized it is such a
risky industry that when you can have any cost savings, and in the
name of conservation, it is a wonderful opportunity.

But certainty is—anything that we can do through our programs
to add that certainty and have those programs stay in place is of
great value.

Senator BoOZMAN. Can I ask one more thing?

Chairwoman STABENOW. Absolutely.

Senator BoozMAN. Dr. Matlock, and then anybody else that
would like to jump in on this after he gets through, tell me about
your views on nutrient trading and why it has not become more
widely used.

Mr. MATLOCK. I am absolutely happy to share my views on nutri-
ent trading. I am on record with this in many cases.

I think nutrient trading offers the best opportunity—nutrient
trading gives the ability for regulated point sources who are per-
mitted under MPDS programs, under the Clean Water Act, to en-
gage in a collaboration with other members in the watershed who
have effects on water quality to collaboratively improve water qual-
ity through shared costs and other practices that could reduce over-
all loads of nitrogen, phosphorous, organic matter, sediment to a
system and do it in a more cost-effective and, frankly, more sus-
tained manner.

Right now, the challenge is that the uncertainty about who actu-
ally is regulated under those frameworks prohibits engagement.
Landowners are reluctant to engaged in a process where they do
not understand the regulatory risks they are engaging in. If it is
a simple contractual relationship, landowners are engaging in con-
tracts every day. Contracts are enforceable and have remedies if
there is a violation. Regulations are a new world for most farmers
in that Clean Water Act framework, and I can tell you they do not
want any part of it, and that is the biggest limitation, that fear
that they become a regulated body under the Clean Water Act
through EPA, an organization which they have no historic relation-
ship with.

Senator BOOZMAN. Anybody else?

Mr. MCMAHON. Yes, if I may attempt to answer that as well, in
Iowa we are seeing a number of cities, such as Dubuque, Storm
Lake, Charles City, and Cedar Rapids, express interest in having
a framework that EPA and the Iowa Department of Natural Re-
sources would approve, which would allow those cities to get credit
for paying for conservation practices that farmers and other private
landowners could implement.

It would not necessarily have to be a trading framework, but it
is essentially that same thing. You have cities where, if they are
going to have additional permit requirements to reduce their nitro-
gen and phosphorous, those cities are realizing that they can do so
more cost effectively by partnering with private landowners on
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green infrastructure than if they were entirely to pay for gray in-
frastructure, very expensive capital investments.

However, there is uncertainty right now, as Marty just said, re-
garding the regulatory framework, and it is not clear that those cit-
ies would actually get credit for making those investments. So we
do need to provide more clarity to enable, in particular, those
wastewater utilities and municipal ratepayers to be able to get
credit for making investments for upstream or downstream con-
servation practices throughout those same watersheds.

Senator BoozZMAN. Thank you, Madam Chair.

Chairwoman STABENOW. Well, thank you very much.

I just have one final question. Then we need to move on to our
second panel. Mr. McMahon, when you were talking about the pro-
grams and what you are doing through the alliance, which is really
terrific, I am wondering how you plan to measure results in terms
of successful strategies so that they can be replicated and used in
other areas.

Mr. McMAHON. Well, thank you for the question. So there are a
number of indicators we will be looking at right up front, and one
of the most important ones is adoption of conservation practices.
We need to measure increased adoption of conservation practices in
terms of acres.

For the in-field practices where we believe there is a strong value
proposition for producers, for practices like improved nutrient man-
agement, no-till, strip-till, and cover crops, we are looking to really
increase those practices throughout the entire State, essentially
taking a blanket approach for those practices.

For the practices that are more expensive and take agricultural
land out of production, we are going to need to be more targeted
about that, so we will not have the same amount of acreage in-
creases for those practices. Some of those practices are the most ef-
fective at improving water quality, in particular, edge-of-field prac-
tices like nutrient treatment wetlands, bioreactors, saturated buff-
ers, and stabilizing stream banks. For those practices, it will take
additional incentives for farmers to want to adopt those, but those
are some of the best practices for removing nitrogen and phos-
phorous.

Another measure is going to be the investment for the Iowa Nu-
trient Reduction Strategy. We can already measure what is going
on through the NRCS and the Iowa Department of Agriculture and
Land Stewardship cost-share programs. We don’t have a good han-
dle on the private sector investment—how many acres are pro-
ducers putting practices in place with no cost share whatsoever.
We are seeing increasing amounts of that in terms of cover crops
and nutrient management and conservation tillage, for instance.

Then ultimately the biggest and most important indicator is
going to be water quality. We want to see more than just the mod-
eled load reductions. We want to actually see the needle move in
terms of improved water quality and not just at the edge of field
scale, but at the watershed scale.

Now, it is going to take years to do that, so we have to be pa-
tient, but ultimately, improving water quality is what this strategy
and the Iowa Agriculture Water Alliance are all about.
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Chairwoman STABENOW. Thank you very much, and thanks to all
of you very much for the work that you are doing. Again, we see
strategies happening. We have increased those tools and strategies
in the farm bill. We know that there is a sense of urgency, as the
mayor can say, as we look at what needs to be done in a number
of ways to address this. But we do know that long term, as well
as short term, that our farmers and ranchers have a very impor-
tant role to play in this and that each of you are involved in help-
ing to make that happen.

So thank you very much, and thank you for your patience today,
and we look forward to working more with you.

We will ask Mr. Jason Weller to come forward. Good morning.
Well, it is actually not morning anymore. Good afternoon.

Mr. WELLER. Good afternoon.

[Pause.]

Chairwoman STABENOW. Well, good afternoon. We appreciate
your patience as well today, and we want very much to hear from
you, in your position as Chief of the Natural Resources Conserva-
tion Service. You have been there since July 2013. We very much
appreciate the work that you are doing.

Chief Weller oversees a staff of more than 10,000 employees
across the country who work to protect the environment, preserve
our natural resources, and improve agricultural sustainability
through voluntary private lands conservation. Chief Weller has
also done an outstanding job over the last several months imple-
menting the Conservation Title of the farm bill, and we appreciate
our great working relationship.

He is a native Californian who worked for the California Legisla-
ture prior to moving to Washington, DC, where he worked on con-
servation policy in a number of roles at the White House Office of
Management and Budget, the House Budget Committee, the House
Appropriations Subcommittee on Agriculture. Prior to being ap-
pointed Chief of NRCS, he served as chief of staff to the former
Chief, Dave White.

So thank you very much for being here, and we would like very
much to hear from you and have a couple questions.

STATEMENT OF JASON WELLER, CHIEF, NATURAL RE-
SOURCES CONSERVATION SERVICE, U.S. DEPARTMENT OF
AGRICULTURE, WASHINGTON, D.C.

Mr. WELLER. Well, good afternoon, Chairwoman Stabenow and
members of the Committee. Thank you very much for the invita-
tion to be here today.

If I may—and hopefully you have a little presentation packet in
front of you—instead of just talking to you, I would rather actually
talk with you and talk a little bit about who we are, the type of
practices, and use some visuals to actually hopefully articulate
what it is that we do with farmers and ranchers. But first let me
just say how proud I am to serve NRCS and represent the 10,500
men and women who work across the landscape to work collabo-
ratively with farmers and ranchers. Let me also say how appre-
ciative we are at NRCS for the authorities, the tools, and the re-
sources, Chairwoman Stabenow, you and the Committee have pro-
vided us. We are doing a lot of great work, and we are very excited
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about what we are also going to be able to deliver for farmers and
ranchers with the additional resources you have given us through
this new farm bill.

Also, let me just state right up front, kind of a definition of what
is sustainable agriculture. The bottom-line definition for me is
NRCS is only successful if the farmer is successful. That means we
are helping them be economically successful. That for me is the ul-
timate litmus test. We want these family operations, these family
businesses, to be in business not just this year or next year. We
want them to be in business generations from now.

So the conservation practices we offer to them have to work eco-
nomically, have to help their bottom line, and, of course, also ad-
dress the sustainable use of their resources, their soil and their
water resources, so they can grow the feed and fiber that is part
of their business, that we as society rely upon.

So we are very focused on sustainable agriculture, sustaining
those families, sustaining those businesses, because the best use of
those lands are actually working lands. You talk to our colleagues
in the Environmental Protection Agency, and they will say for the
Chesapeake Bay the best land use for the bay, if you care about
the bay health, is actually agriculture. They want those lands in
working agriculture, because when those lands are lost, converted
to other uses, per acre the urban use of those lands is way more
polluting per acre than a pasture or crop field or a forest ever will

e.

So with that, let me just kind of quickly go through, and I will
try and keep it under 38 minutes or so. I will be really quick here.

First, the second slide here is really an overview. EPA produced
a report last year that talked about the economic—actually the bio-
logic condition of the rivers and streams in the United States. It
turns out, according to EPA, 55 percent of rivers and streams in
the U.S. are actually in poor condition, really highlighting the real
challenge we face addressing not just the quality but also the quan-
tity of the waters upon which we all rely, whether for recreation,
for municipal water supply, for ag production, for industrial use.

Turning the page, the central focus, though, for us at NRCS is,
across the Lower 48, 70 percent of the land is privately owned; 88
percent of the waters of the U.S. come off of private lands. So if
you care about the condition of the environment, the availability of
water, for whatever purpose, you really have to then think about
working with those millions of landowners and the decisions they
make on a daily basis which will affect the ultimate quality of our
waters and the availability of our waters. We at NRCS believe that
ultimately a collaborative, voluntary, incentive-based approach is
the most effective.

So turning the slide, in terms of planning, if we rewind the tape
a little bit about 80 years, when our agency was created by Presi-
dent Roosevelt in 1935, at the height of the Dust Bowl, one of the
worst ecological disasters in the Nation we ever faced, what we
were created to do was to provide technical assistance, to provide
planning advice to a farmer or rancher.

So we worked through a nine-step planning process where we
helped convey our expertise in agronomy, in nutrient management,
in engineering expertise, and provided options to a landowner to
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then make changes in the management of their land to ultimately
benefit their economic bottom line, but also to protect their soil and
water resources. So it is a three-phase approach where we first as-
sess the operation. We work collaboratively with that farmer or
rancher. What are their business objectives? What do they really
want to achieve in their operation? We create options, and then
with the producer we arrive at the solution we want to pursue, and
then we implement and evaluate.

Turning the page, Slide 5, in terms of conservation practices, we
have over 160 practice standards at NRCS. We believe they are
some of the best standards for conservation anywhere in the world.
They are peer reviewed. They are constantly updated. These are
examples—you see some visuals from the top left there of no-till
operations, to grassed waterways, to prescribed grazing practices,
to the injection of manure, to strip-cropping, to even helping pro-
ducers manage their manure for economic benefit, in this case put-
ting roofing structures and the heavy use pads for manure manage-
ment purposes.

Slide 6, what we have also learned is that there is no one silver
bullet. There is no one practice that will deliver the results for a
farmer. It is really a suite of practices, a system working together,
and that system for water quality purposes we called “ACT,” A-C-
T, avoid, control, trap. So you really want to avoid risk, the loss
of those valuable nutrients and sediments from the farm field. To
the extent then where you are applying the fertilizers, you are
managing your soils, you also want to control the movement of
water so you are hopefully not transporting the sediments and
those inputs off the farm. Then you also have the last line of de-
fense, you have practices that trap the waters, the sediments, and
the nutrients before they leave the farm field, whether that is sur-
face flow or subsurface flow.

Slide 7 are a couple of shots, examples of these ACT practices.
For example, it is the precision application of fertilizer when the
crops need it, so you are optimizing your use of fertilizer. It is also
then farming on the contour using tillage practices, the strip-crop-
ping like you see on the bottom left, and ultimately the trapping
practices like buffers you see there protecting waterways.

Slide 8, in terms of the overall investment that this Committee
has provided us from the last farm bill through 2014, over 6 years,
in just water quality alone we helped put in place 727,000 practices
across the United States, total investment from the Federal side of
$3.4 billion that then leveraged—because these are cost-share prac-
tices, that leveraged upwards of an additional $3.4 billion from
landowners themselves, total investment close to $7 billion in con-
servation action across the United States just in 6 years focused on
water quality.

What do those practices look like? Slide 9, these are the top prac-
tices that we have put in place in terms of acreage, so the top prac-
tices being, for example, prescribed grazing, nutrient management,
integrated pest management, and cover crops.

Slide 10, in terms of the overall investment in terms of dollar,
really focusing very heavily on irrigation water management to
help producers be hyper-efficient with their use of water. That is
really good for them optimizing their yield, but also reducing the
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risk of loss of that water off the farm field, as well as brush man-
agement and cover crops.

Slide 11, so what do all these practices mean? So we have a real-
ly sophisticated, among the world’s most sophisticated model to ac-
tually estimate what happens when you put all these practices in
placs. It is great to talk dollars and acres. What does that translate
into?

So, for example, in the Chesapeake Bay, what we learned over
a period of 5 years, through a voluntary, collaborative approach,
through the investments of NRCS and our partners at the State
level, through the NGO and philanthropic communities, and farm-
ers themselves made, they helped produce tremendous reductions
in losses of sediment and nutrients off their farm fields just in the
Chesapeake Bay.

So, for example, between 2006 and 2011, because of conservation
systems farmers put in place, they reduced losses of sediment by
an additional 62 percent. That translates into 15.1 million metric
tons of sediment that are now no longer flowing into the Chesa-
peake Bay. If you were to put that on a train, you would fill a train
150,000 rail cars long that would stretch from Washington, DC, to
Albuquerque, New Mexico, that are now no longer flowing into the
Chesapeake Bay. That is the power of voluntary, collaborative, in-
centive-based conservation.

Slide 12, we think, what the science is telling us, the targeted
approach works really well, particularly on a regional approach.
These are some examples of these landscape initiatives we have
launched in the last 5 to 6 years. They are focusing on large water-
sheds. We will never have enough money, for example, to treat
every acre in the Mississippi River Basin. But through a collabo-
rative approach, we work with farmers, commodity associations,
State Departments of Environmental Quality, State Departments
of Agriculture, Soil and Water Conservation Districts. We identify
key priority areas where we can focus, leverage together resources,
and co-invest together to deliver results for farmers.

In the Mississippi River Basin, we identified around 50 high-pri-
ority watersheds across the whole basin, and NRCS, we invested
about $327 million over 5 years. That leveraged an additional $20
million from non-Federal sources. It brought in 600 partners, and
they then contributed upwards of 500 additional staff years to help
get voluntary conservation implemented and on the ground just in
the Mississippi River Basin.

Slide 13, sometimes the best conservation is actually the most
beautiful conservation, so I want to just show some examples of be-
fore and after

Chairwoman STABENOW. I am going to ask, just in the interest
of time, so we can get questions in—because these are great pic-
tures, but if we could move through the pictures quickly, and then
T will ask you to wrap up

Mr. WELLER. Absolutely So I will let them speak for themselves.
You see examples from Iowa, from Michigan, from Mississippi, and
from Vermont as well. We also have success stories. Just for the
sake of time here, I will end with this one success story here from
Arkansas. This is the St. Francis River, so beyond modeling re-
sults, we actually can monitor and actually demonstrate actual in-
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stream results. So a lot of States are investing very mightily in the
in-stream water quality monitoring that the previous panel talked
about. In this case, streams like the St. Francis River were listed
under the Clean Water Act as being impaired, so it was a collabo-
rative, voluntary approach where producers co-invested their re-
sources with our resources and partners, and because of the invest-
ments we made, we were able to de-list streams like the St.
Francis River, reaches of this river, in Arkansas. We have exam-
ples of this across the country, from South Dakota to Oklahoma to
Washington State and Arkansas itself.

So, with that, Madam Chair, I will cease and desist, and I am
happy to answer any questions.

[The prepared statement of Mr. Weller can be found on page 106
in the appendix.]

Chairwoman STABENOW. Thank you very much. That was excel-
lent. You covered a lot of ground in a few minutes, and it was very,
very important. I do think the very last slide, let me just under-
score that the new Regional Conservation Partnership that we
have put into place, are very excited about, the sign-up resulted in
600 different proposals around the country, requests for $2.8 billion
in funding, and we have about $400 million that will be available.
So, clearly, this is something people want, local approaches, strate-
gies, and so we look forward to working with you.

I want to ask you something that follows the first panel because
the mayor of Toledo, who is at the other end of this where they ac-
tually had to ban the use of the water, and the algae blooms, and
it was just really a horrendous situation that occurred this sum-
mer. We know that dissolved phosphorous is the primary culprit in
creating toxic algae blooms in Lake Erie and in water bodies
around the Nation. We know that conservation practices, some
work better than others as it relates to this. I wondered if you
could talk about the farm bill conservation programs, how they
could tackle this specific issue, and talk about the combination of
practices that NRCS has to specifically target phosphorous reduc-
tion and how it is different from nitrogen and other issues. But
when we look at this particular thing, what do you think are the
best available tools that we have to help in this situation?

Mr. WELLER. So it starts with sort of where I began a little bit
and with what the previous panel talked about as well. There is
no one single silver bullet that will solve this. Also you have to
take into account there is no one approach that works. You really
have to start locally. Each river basin, each watershed has its own
unique characteristics—its own climate, its own cropping systems,
its own soils, its own topography.

So what we are learning about the Western Lake Erie Basin is
it is obviously very unique from some other basins in the country,
the types of soils, the types of practices, the topography. Ulti-
mately, yes, phosphorous is one of the main contributors to the
algal problems in Lake Erie itself.

So in terms of what are the best practices, it comes back to that
suite of practices working together. Producers, what we have
learned from our studies and what other studies have shown, they
have done a really admirable job of reducing risk of loss from sur-
face flows. So they have done a great job. There is an expanse of
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no-till and conservation tilled systems. Increasingly we are pro-
moting cover crops and other practices. They have done a great job
of buffering their fields and protecting stream surface flows.

But what we as an agency—this is not just in Western Lake Erie
Basin. Nationally, what we have also learned is that as an agency
we very much have been focused on surface loss. Increasingly we
realized we really also have to account for subsurface loss.

So what really then is going to be a suite of practices working
together, starting with nutrient management, and this is some-
thing the industry is very much focused on and working collabo-
ratively with us, with land grant universities, and with ag retailers
in the basin itself, is really promoting the four R’s of good nutrient
management, helping producers optimize their use of fertilizers
and applying fertilizers at the right rate, the right source, the right
time, the right method. That is one.

There is the surface soil loss practices I have talked about—cover
crops, good tillage practices, good residue management practices,
buffering practices.

But also then looking at the subsurface drainage, and so 87 per-
cent of the cropland acres in Western Lake Erie Basin are tile
drained. So it is looking at the management and helping producers
become really effective at managing their surface flow, subsurface
flows, for example, putting in drainage water management prac-
tices like control structures, bioreactors, and saturated buffers,
other different tools that they can then utilize, for the subsurface
flow, the water they have in their tile lines, for hopefully retaining
the valuable nutrients that are in those waters, holding those
waters in place when crops need them, getting the water out of the
fields when they need to get in their fields for planting or for har-
vest purposes, but really trying to ensure that the crops gets access
to those valuable nutrients when the crops need it to grow grain,
ultimately then reducing the risk of loss from both surface and sub-
surface flow into surface waters.

Senator STABENOW. Thank you very much.

Senator Boozman?

Senator BoozZMAN. Thank you, Madam Chair.

Chief Weller, as I said earlier, I am really excited about the testi-
mony of the first panel and then your testimony also. I was on the
Water Resources panel in the House and now Ranking on Water
here in the Senate on EPW, and it is exciting. You know, it seems
like all aspects of industry farming, mining, the whole bit, really
are understanding the impact and understanding that they are
going to have to get serious, and so that is a great thing.

I guess my concern is, you have all of these positive voluntary
things. My concern is when you do something like Waters of the
United States, which is so controversial, and there is going to be
significant costs involved, what is that going to do to the voluntary
programs? What is that going to do to the progress that we have
made so far?

Mr. WELLER. So we have heard at USDA absolutely concerns
from many stakeholders about the proposed rule.

Senator BOOZMAN. I guess over a million.

Mr. WELLER. A million comments it is my understanding that
EPA has received and the Army Corps have received on the pro-



26

plosec;li rule, yes. I know that the comment period may have
closed——

Senator BoOZMAN. Most of them negative.

Mr. WELLER. Yes, I will defer to EPA and the Corps to charac-
terize——

Senator BoozMAN. You have been around for a while.

Mr. WELLER. Yes, I know from farming, particularly also they
are concerned about the potential impacts of the proposed rule, and
we are as well concerned about the potential disincentives for folks
to want to participate in programs. We really feel, though, from our
agency standpoint that the voluntary, collaborative approach is
very much effective, and our intent is to be there working with pro-
ducers since actually one of the purposes of EQIP itself is to help
producers either address or obviate the need for regulation, wheth-
er that is the Endangered Species Act, the Clean Water Act, or the
Clean Air Act.

So we really view ourselves as the shield arm if not the sword
arm in many cases for producers to help them address the regu-
latory pressures they either are experiencing or may experience.

Senator BoozMAN. No, I would agree, we need to really con-
centrate on the voluntary programs, which, again, it seems like
from the testimony today and what we are seeing out in the field
with increased technology that was testified also, that we really are
making tremendous headway. You mentioned the analogy, which I
will use, with the boxcars is great. You know, we really ought to
get some things done.

Again—and I will my close with this—my concern is—and I am
very much opposed to the Waters of the U.S. because—for a num-
ber of different reasons, but also, after hearing today’s testimony,
I think that is something that really would be very detrimental to
these types of programs also.

Thank you, Madam Chair.

Chairwoman STABENOW. Thank you very much.

Now the Chair of our Conservation Subcommittee, Senator Ben-
net.

Senator BENNET. Thank you. Thank you very much for holding
this hearing, Madam Chair, and the opportunity to ask questions.

Chief Weller, thank you for your service and your testimony. You
talked about voluntary, collaborative incentive-based conservation
in your testimony, and I wholeheartedly agree that is where we
ought to head. It was the reason I was so excited to work with
members of this Committee in a bipartisan fashion to craft the
farm bill’'s Conservation Title. Notwithstanding the spirit in which
that piece of legislation was drafted, we have heard very severe
concerns from Colorado about NRCS’ implementation of the new
Agricultural Land Easement Program. Farmers and ranchers in
Colorado, rightly believe that they had a huge hand in writing
these provisions to begin with, because they did. They literally
helped write many of the provisions in the title. Now they have the
sense that their will and the will of this Committee is being diluted
by legal interpretations and bureaucracy at USDA.

One quick example. I visited the Yust Ranch outside Kremlin,
Colorado, this summer, a beautiful property, the confluence of the
Blue River and the Colorado River, that the Colorado Cattlemen’s
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Agricultural Land Trust worked hard to cover with an easement.
At the 11th hour, before the deal was finalized, NRCS came in and
told the Land Trust they needed to secure a right-of-way over adja-
cent BLM land, despite the fact that a new right-of-way could not
be established because BLM is the owner. The ranch felt that this
NRCS requirement was a solution in search of a problem. I would
say that is polite.

In the end, NRCS did grant a waiver at the very end, which I
appreciate, the requirement for the Yust deal, but what I want to
convey to you is that the legal interpretation made no sense to any-
body that had anything to do with drafting the legislation, includ-
ing the Cattlemen’s Land Trust. Beyond these right-of-way con-
cerns, we are also concerned about the new rules to govern the
easement program and the decreases in funding that Congress al-
lotted for this program, a concern that a lot of that is being spent
on overhead and on NRCS’ own programs and not to help farmers
and ranchers, producers, stay on their land and put their land into
voluntary easements.

So with all that in mind, could you talk to us a little bit about
what NRCS is doing to ensure that the Conservation Title actually
works as intended and efficiently for our farmers and ranchers on
the ground? Will you please pledge to work with me and other
members of the Committee to rectify some of the deficiencies that
we are hearing about? This is happening in real time in our States,
and I would really appreciate a response.

Mr. WELLER. So let me start with the affirmative. Absolutely I
would be willing to work with you and your staff and stakeholders
in Colorado, but also in any State that has concerns about our de-
livery of the program. It is very concerning to me that there is a
perception or a real experience about additional bureaucracy. If
there is anything, we need to reduce that and get out of the way.
In the example you provided, having a provider secure access over
public lands, we are taking a hard look at that and trying to apply
a little bit of country common sense, and so we are going to be up-
dating that and fixing that.

Senator BENNET. I would say just on that point that, at least to
my mind, the interpretation in that case or the requirement—
which was not a requirement that any Federal agency, any other
Federal agency has ever required of any landowner that I am
aware of in our State, because it would be impossible to do it—is
exactly a piece with the legal interpretation that your general
counsel office is promoting with respect to these provisions. So I
just want to make sure you are not left with the impression that
this was a one-time problem.

Mr. WELLER. Absolutely. I am aware of this not just in this one
example. Particularly with the checkerboard pattern of landowner-
ship throughout the West, this is a problem that we need to fix,
and we are going to fix it.

Senator BENNET. I would say thank you for appreciating that. A
lot of what we were trying to do with this legislation, at least in
my mind, was have a Western perspective actually inform the farm
bill when it came to conservation. You mentioned in your opening
testimony the importance not just of water quality but of water
quantity. That is a huge issue for us as well.
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So I just want to volunteer to be at your disposal as you look at
this to make sure that we are getting to the outcome that our farm-
ers and ranchers really expected us to achieve.

Mr. WELLER. So we also have been—we have not been idle over
the last several months. With the farm bill passing in February, we
had to get the Agricultural Land Easement Program up and run-
ning in a matter of months. But in the interim, we have been work-
ing with land trusts, different conservancy groups, State agencies
to try and understand—in part what we know was a little bit of
a shotgun marriage coming out this summer, the new Agricultural
Land Easement Program. Right now we are finalizing our regula-
tions, and I would be happy to visit with you or your staff as we
are finalizing those regulations just to update you as to kind of
where we are.

Senator BENNET. That would be great, and I would also volun-
teer to give you the names of some people in Colorado that I think
you ought to talk to.

Mr. WELLER. I would welcome that.

Senator BENNET. Good. Thank you.

Thank you, Madam Chair.

Chairwoman STABENOW. Thank you very much.

Senator Roberts, our soon-to-be Chairman, if I give him the
gavel. We may wrestle for that.

[Laughter.]

Chairwoman STABENOW. Senator Roberts.

Senator ROBERTS. Things will not change much.

Madam Chairwoman, thank you for holding the hearing on this
important topic, and, Chief Weller, welcome. I have noted with in-
terest your background in the House on the Appropriations Com-
mittee, then the White House on the budget, and that obviously
gave you a good background for all of this. Some of this gets pretty
specific, to say the least.

My statement says voluntary conservation programs are talked
about in shops all across Kansas not only as a way to protect viable
land and water resources, but also for the ability of farmers and
ranchers to continue operating. That is why you mentioned that
you are the shield to protect producers from regulations that ex-
ceed the cost-benefit yardstick.

There is, however, a palpable fear, particularly in the western
part of my State, that the Federal Government is already too close
to mandating how cattlemen raise livestock, how and where farm-
ers can plant crops, whether or not they will be allowed to pass
their family businesses to the next generation.

One of the perceived threats is the listing of the lesser prairie
chicken as a threatened species, which you, I think, mentioned.
Many Kansans, including myself, believe that the listing decision
was unwarranted, especially during a tough drought, when vol-
untary conservation efforts were already underway to increase pop-
ulation of the species. That drought lasted 3 years. We are still
short on rain.

In February, Congress required the Department to conduct a 90-
day review and an analysis on all efforts that pertain to the con-
servation of the bird, including the Lesser Prairie Chicken Initia-
tive, CRP, and EQIP. While the U.S. Fish and Wildlife Service and
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the Department of Interior I know oversees and enforces the En-
dangered Species Act, the Department and the NRCS have many
of the tools and the voluntary programs that could and should have
prevented a listing.

Now, earlier this year, the Department publicly stated that the
report on the effectiveness of the Lesser Prairie Chicken Conserva-
tion Programs would be submitted to Congress the week of May
the 5th. I know you are busy down there, but that was nearly 7
months ago. The absence of the report has caused additional frus-
tration with a lack of transparency between the public and the
Federal Government.

So my question is: Why has the report not been submitted to the
Congress? Who or what is holding it back? When will the USDA
finally release it?

Mr. WELLER. So the lesser prairie chicken has been a focus of our
agency now for many years. We have created a landscape initiative
just very much focused on the lesser prairie chicken, and we have
tried to target our resources to help——

Senator ROBERTS. Well, where is the report?

Mr. WELLER. The report is still in departmental clearance, I am
afraid to say, and it should be released imminently. It has been fi-
nalized by our agency, and it

Senator ROBERTS. What is “imminently”? A couple of weeks?

Mr. WELLER. Hopefully within the next week to 2 weeks.

Senator ROBERTS. Within the next week, good. Well, that is good
news.

In a similar vein, do you have any update on the effectiveness
of the NRCS-run Lesser Prairie Chicken Initiative, i.e., are popu-
lations of the bird increasing? We hear they are.

Mr. WELLER. We hear anecdotally that, yes, they are, so we have,
as I said, this initiative where we focused close to $30 million to
work with ranchers and farmers to put in place practices. Those
practices have treated over a million acres in the core area for the
lesser prairie chicken, and we think it is having a very beneficial
impact on the populations in these core areas where we have tar-
geted the resources. So we think it is working.

Senator ROBERTS. Let me move to the waters of the United
States that Senator Boozman mentioned. Nine Senators met with
the Administrator of the EPA, Gina McCarthy, on the final day of
the Congress before we adjourned—well, we did not adjourn, we
are back. But at any rate, we really basically just asked her why
we cannot roll back these regulations. While voluntary conserva-
tion measures are popular in Kansas to preserve and improve our
water quality and availability, the EPA’s proposed Waters of the
United States is a major concern. I just attended the annual Farm
Bureau dinner, about 1,000 farmers out in Kansas. That was the
number one issue, lesser prairie chicken number two. You would
think it would be a lot of other things, but that is just the way it
was. I was disappointed that the Department and the NRCS were
involved with the EPA’s efforts through this additional interpretive
rule. I want you to cooperate, and I want you to communicate,
more especially with lesser prairie chicken, and that is good. But
the interpretive rule has created confusion among the countryside,
singling out 56 NRCS technical standards as qualifying for exemp-




30

tions. Now, I would defy any farmer, their CPA, or any farm orga-
nization to try to wade through those 56 and make sense out of it
to the degree that they feel that they are doing things the right
way according to the NRCS.

The Clean Water Act already exempts normal farming and
ranching activities from many of the permitting requirements, so
basically why did the NRCS spell out 56 exemptions when the law
already has one?

Mr. WELLER. So the intent was, I think, a good one. Unfortu-
nately, I know there have been a lot of concerns raised by stake-
holders here in Congress as well as among our farming and ranch-
ing stakeholders. It was a process that NRCS, sitting down with
the Army Corps and EPA, identified practices, activities that occur,
may occur in the Waters of the U.S. These are not upland prac-
tices. In these cases, they could be like stream crossings, actual
wetland restorations themselves, where, when producers have had
to get permits, in some cases it has taken months or years to get
a permit; or as an agency, we have had to invest hundreds of hours
of staff time trying to get a permit to do a 0.8 acre wetland restora-
tion.

So the intent was to streamline those activities that actually
occur in the Waters of the U.S., to not have to go through a permit-
ting process. But that said, as has been pointed out previously, a
lot of stakeholders were very much concerned about both the pro-
posed rule as well as the interpretive rule that EPA and the Army
Corps promulgated and produced. I understand that EPA and the
Army Corps are very carefully considering options on how to ad-
dress concerns on the interpretive rule.

Senator ROBERTS. So that has still not been finalized with re-
gards to the 56 as opposed to one. My question I think has already
been answered, and I am over time, and I apologize to my col-
leagues. Who wanted the clarification of the exemptions? Before
this rule, the farmers in my State certainly were not asking for it.

Mr. WELLER. I think we have heard from our customers them-
selves, and a lot of this then is, I think, variability between Corps
districts. There are some Corps districts that have a very strict in-
terpretation, and there are other Corps districts that do not.

Senator ROBERTS. Will you consider withdrawing the interpretive
rule and any guidance already issued until the full Waters of the
United States rule is finalized?

Mr. WELLER. I defer to EPA and Army Corps on what they ulti-
mately want to do, but, yes, that is one of the options that are
being considered.

Senator ROBERTS. What do you think about that?

Mr. WELLER. I think we need to take very close heed and pay at-
tention to the concerns from farmers in this confusion that the in-
terpretive rule unfortunately has created, and if anything, it needs
to be simplified so that it’s a little more clear as to what the intent
was and what the benefits are.

Senator ROBERTS. Are changes to the interpretive rule or guid-
ance, are you considering all the comments you have received? Be-
cause you have received a bunch, I know.
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Mr. WELLER. Yes. I know, absolutely, EPA and the Army Corps
are considering the comments they have received, over a million
comments on the proposal.

Senator ROBERTS. All right. Thank you, sir.

Chairwoman STABENOW. Thank you very much.

Senator Donnelly?

Senator DONNELLY. Thank you, Madam Chair.

Chief Weller, thank you for being here. I am from Indiana. I am
a huge supporter of cover crops, our State is, a huge supporter of
clean waterways, good agricultural management by our farm and
agriculture community. In my time, I have never seen our waters
cleaner in our State. Yet, no one wants cleaner waters than the
farmers who live right there on the farm with their own children,
their own family there. There is a real feeling, I think, in our ag
community of what has become an us-against-them situation in re-
gards to the Waters of the United States, that our farmers feel we
work nonstop every single day to voluntarily comply to make our
waters cleaner, to make things better. All we hear is more Govern-
ment regulation.

I think what has happened is those actions have lost the con-
fidence of our ag community, that they sit and work every single
day to make our waters cleaner and say all we do is get more has-
sles every day. So where is the connection between the voluntary
actions we are taking, the reality of what is going on in our State
and I am sure other States, and where Government regulations
have gone?

Specifically, I also want to ask you about one of the things that
has struck me the most were concerns from conservation sup-
porters that the interpretive rule may actually have a negative im-
pact on producers’ implementing conservation practices. Many Hoo-
sier farmers have said they were unaware conservation practices
trigger Clean Water Act permitting requirements, and by creating
specific exemptions, an assumption has been created without a
State exemption other practices requiring a CWA permit before
being implemented. Did you think about this consequence and
about what would happen?

Mr. WELLER. I know there was a lot of careful consideration put
into the interpretive rule, and there are experiences in other States
where producers want to put in place practices, and they have had
to go through a permitting process that has been in some cases
pretty difficult. So I think the intent was, again, to help stream-
line, but we are also aware of the unintended consequences of, if
nothing else, confusion but also perceptions about the need for per-
mitting or disincentivizing actions. It was something that—I will
just say it was at least personally to me a surprise.

Senator DONNELLY. You know, as was said, there are over a mil-
lion comments, and they are from folks who love the land, who love
what they are doing, who have no desire to see our waters become
in lesser condition at any point. Do you understand the frustration
and the feeling that our farmers have when they look up and they
go, “Our Government is supposed to be my partner and instead
they seem like my adversary”?

Mr. WELLER. I definitely appreciate the frustration. In my home
State of California, farmers there, I think more than anywhere, are
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actually very heavily regulated, whether it is for air, for wildlife,
and for water. When I visit producers in the Central Valley or
along the coast, I understand both the palpable frustration but also
the bottom-line business costs that regulation creates. So it is a
perception elsewhere in the country.

Senator DONNELLY. These are smart business people who under-
stand that dirty water does not increase their bottom line; it makes
it more difficult; that the ability to run their operations with effec-
tive clean water and good situations makes them more profitable,
but not only makes them more profitable, but at the end of the day
they are—they are the conservationists and the environmentalists
who are on the front line, who are there dealing with it every sin-
gle day. I guess I would just urge you and the EPA as we look at
this to have more confidence and more faith in our farmers, our ag
community, and others that they want to solve the problem without
having to get another layer of regulation put on top of them.

Additionally, I also wanted to ask you about when we are
incentivizing a large group of farmers to implement voluntary con-
servation practices, we have limited financial resources. One of the
things we are looking at is whether we can demonstrate that a
number of these practices make direct financial sense for farmers
through increased yields, reduced input costs. We might see these
practices take off. What are your keys for us to continue to increase
the number of folks planting cover crops and implementing other
voluntary conservation practices? Because as I said, I am a huge
believer in cover crops, of what it has done to hold the nutrients
in the ground, to help reduce runoff, to help keep our rivers and
streams cleaner. What are the things you think of that we can do
to help increase voluntary conservation practices?

Mr. WELLER. So I think there are two things that are critical.
Number one is to find more farm advocates, and this is increas-
ingly—it is less a problem in Indiana. Indiana in many cases is the
hotbed of the soil health movement. But to have actual—and the
former panel talked about this, to have farmers—the best form of,
I guess, salesmanship is a farmer-to-farmer conversation, peer
pressure. So where farmers see how cover crops can be incor-
porated, how they work, can actually help their bottom line, that
is the best kind of, I think, pioneer or piloting approach to dem-
onstrate the power and effectiveness of cover crops. So we are
working with partners to help identify those pioneers, those lead-
ing-edge conservationists to show the power of cover crops.

The second thing is then to just get the economics down, to really
show the bottom line is saving money. It is saving money through
optimizing inputs, but also by helping them improve the overall re-
siliency of their soils. It is helping them be productive whether it
is through wet or through dry periods as well.

Senator DONNELLY. I know how busy you are. I would ask you,
though, to stay in close touch not only with everybody else’s ag
communities, but especially, as you said, in Indiana. We are strong
believers in cover crops, of what it can do on a voluntary basis for
our water condition, for our water cleanliness, for nutrient mainte-
nance. I think the closer you stay towards being in contact on a
constant basis not only with my ag community but everybody
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else’s, I think you will find there are a lot more solutions there
than you could ever imagine.

Thank you, Madam Chair.

Chairwoman STABENOW. Thank you very much.

Senator Hoeven?

Senator HOEVEN. Thank you, Madam Chairman. I appreciate it.

Chief Weller, good to have you here. The first thing, I would like
you to come out to my State and meet with my farmers. Would you
be willing to do that?

Mr. WELLER. Yes, sir.

Senator HOEVEN. Thank you. I would appreciate it, and I think
it is obviously very good for them to have you out there, but I think
it is beneficial to have you out there as well in terms of your job
and what you do.

Waters of the U.S. is a big problem for our farmers and ranchers.
What are you doing to solve the problem? What do you feel can be
done to solve the problem of Waters of the U.S.?

Mr. WELLER. So as USDA generally, NRCS specifically, we are
not regulatory, and the Waters of the U.S. rule is an EPA and
Army Corps regulation. While we did provide technical advice on
the interpretive rule, which is a tangential effort, the overall pro-
posed rule on the Waters of the U.S., I would defer to EPA and
Army Corps on taking into account the million-plus comments they
have received from the public and from stakeholders.

Senator HOEVEN. But you are hearing from farmers on what a
big problem it is?

Mr. WELLER. Yes, absolutely.

Senator HOEVEN. It is my strong belief it needs to be rescinded.
Our farmers and ranchers are looking at 56 different practices they
are supposed to try to understand, track, and follow. I mean, this
thing is just absolutely unworkable.

Senator Roberts asked you what you can do to help. I guess I
would just ask for your assistance. This is a big problem, and I
think you are hearing that very directly from farmers and ranch-
ers.

Mr. WELLER. Yes, we are, sir.

Senator HOEVEN. On the conservation compliance issue, I want
to ask you about what you are calling an “obvious wetland.” So in
terms of conservation compliance, one of the things that NRCS is
using is they are talking—they are using a criteria in approaching
or managing wetlands, calling certain areas “obvious wetlands” as
a part of their conservation compliance measurement. Can you de-
fine what an “obvious wetland” is?

Mr. WELLER. So under the 1985 Food Security Act, we have sort
of a three-step approach to identifying what a wetland is: Number
one, does it have hydric soils? Number two, is it inundated with
water sufficient so that site would support hydrophytic vegetation?
Three, under normal conditions, would it actually grow hydrophytic
vegetation?

So those three characteristics, those are the three tests we use
for identifying a wetland, and that is what we would use to identify
an obvious wetland.

Senator HOEVEN. What response have you had from the farmers
using that approach? What is their reaction? Is this something
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that—look, the problem they have is the uncertainty. When they
are out on their farm, those wetlands change all the time, as based
on conditions. They need to have some kind of certainty in terms
of understanding what they are allowed to do and how you are
going to approach it. How do you give them more certainty in that
process?

Mr. WELLER. So what the farm bill, the Farm Security Act, pro-
vides then is that certainty where you get a certified wetland deter-
mination from NRCS. We then stand behind that certification. We
will then identify for a producer whether there are or are not these
wetland conditions on the farm and whether or not they were prior
converted or not prior to the 1985 act itself. So it is that certifi-
cation that is what provides that certainty to a producer.

Senator HOEVEN. Well, I think that is part of the problem is
when they go through that certification process, they always feel
like they are kind of guessing as to where you are going to come
down on it. How do you make that a more certain process?

Mr. WELLER. So we are trying to do a lot of different things, both
within North Dakota but I think across the Nation, is bring more
of that certainty. So one of the things we are going through right
now is the methods we use for—first, starting with the off-site
method for determining wetlands. We are trying to bring state-of-
the-art science using LiDAR technology, aerial photography, remote
sensing technology so that we can efficiently and quickly provide
those determinations, those preliminary determinations to a pro-
ducer. They can always request an on-site determination, though.
If they want to have a field service person come out and actually
walk the field with them and do the soil tests and the site deter-
minations, that is always available. They have an appeals process
to go through. There are a lot of protections in there to assure that
a good, credible, transparent, science-based process has been used
to really—because we take it very seriously.

Senator HOEVEN. Well, and that is where interaction with the
farmers, by you as well as your people, I think is helpful so that
there is some understanding in terms of what your approach is
goingg to be, so that, they can—they know what they can and can-
not do.

What about use of conservation groups, NRCS’ use of conserva-
tion groups? That obviously creates some concerns with the farm
groups. Have you talked to the farm groups and met with them on
that? Give me your thinking on that and what your approach is
going to be in terms of—I think with any of these practices, you
need to be communicating with the farm groups so they know what
you are doing, why you are doing it, it is transparent, and they are
comfortable with it.

Mr. WELLER. Absolutely. We are not going to partner with an or-
ganization that does not have a good relationship with farming. We
often partner with organizations across the country to help amplify
our field workforce, and we are really trying to stretch the public
tax dollar as far as possible. But to be clear, we do not hire con-
servation organizations to do wetland determinations. That is a
Federal role. That is the determinations we do. We may hire con-
sultants, engineering operations, folks who have agronomy degrees,
that they provide us determinations, and at the end of the day it
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is NRCS that is still making that determination itself. But we do
not hire conservation organizations or advocacy organizations to do
wetland determinations.

Senator HOEVEN. Have you communicated that to the farm
groups? Do they understand that?

Mr. WELLER. I have communicated that, yes, but I know there
is still a concern about the relationship the NRCS has with con-
servation organizations in North Dakota. To be clear, those con-
tractual arrangements are really about providing the technical as-
sistance, planning, and farm bill program delivery. It is not wet-
land determinations that we are doing with those groups.

Senator HOEVEN. One final piece that I want to ask is in the
farm bill, we included the Regional Conservation Partnership Pro-
gram, and you are obviously well familiar with it. In North Dakota,
in the Red River Valley, which affects North Dakota and Min-
nesota—to a lesser degree our good friends in South Dakota—but
primarily North Dakota and Minnesota, we have tremendous flood-
ing. We have it every year almost. We need a holistic solution that
addresses it not only for the urban areas—Fargo and Moorhead—
but also for the rural areas and addresses it for the small towns
and for our farmers as well.

That Regional Conservation Partnership Program is very, very
important to us. It is a big area of focus. We need it in that area
as part of a total flood protection plan that protects the rural areas
as well as the communities. I ask for your strong participation and
help in that multi-State effort. You are an important part of the
solution.

Mr. WELLER. Well, thank you, sir. We really appreciate the tools
that this Committee and you have provided us through the new
program to help provide those locally driven solutions, so thank
you.

Senator HOEVEN. Thanks, Chief.

Senator DONNELLY. [Presiding.] Senator Thune.

Senator THUNE. Thank you, Mr. Chairman. I want to, first of all,
I know it has been talked about already, but just make clear, from
my State and the people I represent, that one of the biggest issues
and concerns in the State of South Dakota and its number one in-
dustry, agriculture, is this proposed rule concerning Waters of the
United States, which was published earlier this year by EPA.

There is not anything that I have been familiar with initiated by
EPA, or any other Federal department, for that matter, that has
resulted in so much concern and fear in my home State.

Since you are here today, Chief Weller, I wanted to reiterate to
you and remind you of your obligation and responsibility as well as
that of Secretary Vilsack and others at USDA to make absolutely
certain that you guard the welfare and well-being of production ag-
riculture and our farmers and ranchers as EPA appears to be mov-
ing forward with this rule in spite of broad bipartisan opposition
from across the country. I just wanted to put that on the record.

I do want to ask a question with regard to an issue that we have
had in eastern South Dakota. As eastern South Dakota is ground
zero when it comes to the prairie pothole region, and farmers par-
ticularly in northeastern South Dakota have been challenged by
flooding on and off now for the past several years. Many of these
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farmers, in order to comply with the conservation compliance provi-
sions in the 2014 farm bill have requested wetland determinations
from the NRCS. It is an issue I have been deeply involved with and
appreciate your agency sending personnel from Washington, DC, at
my request, this past summer to a wetlands meeting that we had
in Aberdeen, South Dakota, where we had more than 300 farmers
and ranchers attend. As a follow-up to that meeting, I am won-
dering perhaps if you can provide me with an update on the wet-
lands determinations backlog in South Dakota and what progress
has been made since that meeting that we had last July.

Mr. WELLER. Absolutely. So since that meeting in July, we have
reduced the backlog in South Dakota by an additional 10 percent,
so now it is down to less than 2,600 requests for determinations to
be made. We are making good progress. I am optimistic. Our State
conservationist there, Jeff Zimprich, is absolutely totally focused on
this, and he has a lot of responsibilities, but he gets the importance
of this. While we have made progress, that is not sufficient. He has
18 staff dedicated full-time just doing wetland determinations. He
is going to bring an additional four people on full-time, so over 20
people dedicated full-time doing nothing but wetland determina-
tions. He has another eight people working half-time on this.

I recently just sent an additional million and a half dollars, the
majority of which is going to South Dakota, to hire additional staff,
additional resources to get more determinations done quickly. We
have a 3-year plan to get all the backlog completely wiped out
across all four prairie pothole States, and I am holding the State
conservationists accountable for getting that backlog cleared out.
So while we have made progress, it is not sufficient, it is not ac-
ceptable, and so we are going to get those determinations made as
quickly as possible.

In terms of that Aberdeen meeting, I understand that Jeff left
that with a 45-step action plan. He has already started imple-
menting it. He is well on his way to getting that rolled out. In Jan-
uary, he is going to be sending out letters to customers, updating
them where they are at, basically acknowledging that we have re-
ceived your request, we are on top of it, here is our estimated
timeline to get to you. So we really are going to do a much better
job with the customer service that I think you expect of us.

Senator THUNE. Thank you. I appreciate that, and like I said, I
appreciate your folks coming out for the meeting in July, and I
know it was a very spirited meeting, because it is something that
we hear a lot from our farmers and ranchers up in that area of
South Dakota. I appreciate the sort of singular focus you have put
on that, and I look forward to your continued responsiveness. It
sounds like you have got a plan in place. We are delighted to hear
that. We hope that it will work that backlog down because it is
something that has been a lingering problem that has created great
consternation for a lot of our producers in that region of South Da-
kota. So I appreciate that. Thank you.

Mr. Chairman, thank you.

Senator DONNELLY. Thank you, Senator.

Chief, thank you very much. I want to thank all the witnesses
for being here today. Any additional questions for the record should
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be submitted to the Committee clerk 5 business days from today,
so that is by 5:00 p.m. on Wednesday, December 10th.

This hearing is adjourned.

[Whereupon, at 1:16 p.m., the Committee was adjourned.]
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STATEMENT FOR THE RECORD
Senator Thad Cochran
Committee on Agriculture, Nutrition and Forestry
Farmers and Fresh Water: Voluntary Conservation to Protect our Land and Water
December 3, 2014

Madam Chairwoman, thank you for holding this hearing today. The topic of today’s hearing will
cover a very important issue regarding conservation partnerships between agricultural producers
and the Federal government that address natural resource concerns, specifically water quality.

The witness panels invited to testify will cover voluntary partnerships and initiatives like those
currently carried out through USDA’s Natural Resource Conservation Service (NRCS), such as
the Mississippi River Basin Initiative, the Chesapeake Bay Watershed Initiative, the Great Lakes
Restoration Initiative, the Bay Delta Initiative and others that offer financial incentives to
producers for implementing best management practices on their operations resulting in positive
environmental outcomes. It is my hope that this hearing will highlight the successes,
quantifiable impacts, and environmental benefits these types of voluntary activities produce
without the need for additional Federal regulation.

The Agricultural Act of 2014 continues significant investment in voluntary, incentive based
conservation programs which have a longstanding history of success with producers in the
countryside. While the intent of the hearing today is to showcase the successes of voluntary
conservation partnerships, it is also my hope that today’s hearing will serve as an opportunity for
the U.S. Department of Agriculture (USDA) to provide an update with regards to
implementation of the Farm Bill’s Title II conservation programs.

Additionally, given the attention surrounding the Environmental Protection Agency’s (EPA) and
the U.S. Army Corps of Engineers proposed rule defining the scope of waters to be protected
under the Clean Water Act — the Waters of the United States (WOTUS) rule and the agricuitural
interpretive rule — there are many concerns from the agricultural community about the broad
reach and impact of this regulation from the countryside. Today’s hearing should also provide
the opportunity for a constructive dialogue about the serious concerns with the proposed
WOTUS rule and the agricultural interpretive rule. There are many reasons for us to hope that
research and new technologies will build upon existing work that USDA and producers have
conducted to date on incentive-based best management practices that impact water quality and
that continued investment will naturally lead to more practices being adopted by producers on a
voluntary basis rather than through a regulatory regime.

I am pleased to introduce our distinguished witness, Trudy Fisher, who has traveled from
Mississippi to join us for this morning’s hearing. Most recently, Ms. Fisher served as Executive
Director of the Mississippi Department of Environmental Quality (MDEQ) for eight vears
having been first appointed by Governor Haley Barbour in 2007 and then current Governor Phil
Bryant. As the Executive Director of the Mississippi Department of Environmental Quality, Ms.
Fisher managed a staff of more than 400 people, a budget of over $250 million, and led the
agency through multiple natural and man-made disasters. While serving as Executive Director,
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Ms. Fisher also served as the State Co-Chair of the Hypoxia Task Force and Co-Chair of the
Gulf of Mexico Alliance.

Growing up on a family row crop farm in central Mississippi and farming herself for several
years, she became increasingly aware of the opportunities and challenges that face the
agricultural community. While at the Mississippi Department of Environmental Quality, she also
formed and led the Mississippi Delta Sustainable Water Task Force, which brings local, state,
and federal partners to the table to address water supply and water quality issues. During her
term, she led the successful Katrina Recovery $640 million water and wastewater infrastructure
program. Trudy also served as the State's trustee in the Natural Resource Damage Assessment
process and was the State's designee for the RESTORE Council while serving as Executive
Director.

An attorney by profession, Ms. Fisher returned to the private sector this fall and is with the
Butler Snow law firm in Mississippi.

[ want to thank the members of the panel for their testimony on this issue of great significance.
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STATEMENT OF SENATOR TOM HARKIN
FARMERS AND FRESH WATER: VOLUNTARY CONSERVATION TO PROTECT
OUR LAND AND WATERS
SENATE COMMITTEE ON AGRIULTURE, NUTRITION, AND FORESTRY

December 3, 2014

Thank you, Chairwoman Stabenow, for convening this important hearing today and for
your support and efforts for agricultural conservation. I want to express my gratitude and
appreciation to you, to Senator Cochran, our Ranking Member and former Chairman, and to all
members of this Committee for your courtesy and collegiality over the years — and to commend
you for your hard work and commitment in behalf of farmers, ranchers, and rural communities,
as well as consumers and citizens across our nation and the world.

This hearing is timely because it is clear agriculture faces very serious challenges in
protecting water quality. This is not a new challenge, of course, but we currently see greatly
increased awareness, interest, and focus on agriculture-related water quality problems. It is
vitally important to address these problems effectively. Highly-publicized images, such as those
from Lake Erie and the Gulf of Mexico, have drawn a huge amount of public attention to water
quality and agricuiture. Consequently, there is not only the water quality problem itself to solve,
but also a public relations issue for agricuiture as well.

Water quality problems are, however, far broader and deeper than just those that receive a
lot of news coverage. Impaired water quality is a health issue and an economic burden for local
water treatment facilities -- in lowa and across the country. Impaired water quality also means
impaired quality of life — for people of alf ages, but especially children — who need clean lakes
and streams for swimming, fishing, boating, water skiing, and other outdoor recreation.

Our focus in this Committee is naturally on agriculture. That does not mean we ignore
the role of urban areas in water quality problems — whether it is lawns, go!f courses, parking lots,
or sewage and wastewater. We know, however, that agriculture is typically the dominant source
of the excessive nitrogen and phosphorus that is greatly impairing our nation’s water quality.
Work of the U.S. Geologic Survey confirms the severity of this impairment from nutrients, as
well as the continuing problem of agricultural pesticides in water.

lowans have been pioneers in water quality, as in the work of the Practical Farmers of
Towa, founded in 1985, the landmark Towa Groundwater Protection Act of 1987, and the research
and leadership of the L.eopold Center at Jowa State University. In that spirit of leadership,
fowa’s soybean, corn, and pork producer organizations have recently established and funded the
lowa Agriculture Water Alliance. The Alliance supports the lowa Nutrient Reduction Strategy
devised by our Department of Agriculture and Land Stewardship and Department of Natural
Resources to encourage lowa farmers to adopt voluntarily conservation practices to reduce
nitrogen and phosphorus in lowa waterways by 45 percent.
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Sean McMabhon is the executive director of the lowa Agriculture Water Alliance since its
formation in August, and I am pleased he has traveled to Washington to testify. He is very well
qualified to lead the Alliance, having worked on natural resources policy for over twenty years,
most recently as the director of the North America agriculture program for The Nature
Conservancy and previously as the director of TNC’s lowa Chapter.

I am proud of the work we have done in this Committee to support water quality practices
and other conservation measures in the numerous farm bills I have participated in crafting. 1
remember working with Chairman Leahy, as he pushed for conservation in the 1990 farm bill, to
include a program I authored entitled the Water Quality Incentives Program and designed to help
farmers reduce nutrients and pesticides in water. WQIP was later combined with other programs
to form EQIP in the 1996 farm bill.

In the 2002 and 2008 farm bills, as Chairman of this Committee, [ am proud that we
added over $22 billion in funding, distributed across the several conscrvation programs — with a
heavy empbasis on water quality. Water quality is also a big part of the Conservation
Stewardship Program, which I authored in the 2002 farm bill, then named the Conservation
Security Program. In combination, the two versions of CSP have enrolled 83.6 million acres in
total across the nation, with cumulative payments of $4.2 billion, according to recent data from
the Natural Resources Conservation Service.

To make progress in conservation, voluntary approaches and partnerships involving
agricuitural producers and interested organizations and entities are tremendously important. That
is why we created the partnerships and cooperation initiative in the 2002 farm bill and modified
and continued it in the 2008 farm bill. T commend you, Chairwoman Stabenow, for continuing
and updating that initiative in the 2014 farm bill. It is essential for agricultural producers to step
up. participate, and make these voluntary approaches work — because if voluntary water quality
efforts fail, pressure for federal regulatory action can only increase. I say that as one who has
worked very hard in numerous farm bills to supply assistance to farmers to help make voluntary
approaches work.

Again, thank you, Chairwoman Stabenow, for holding this hearing and for your
continuing support for conservation. Thank you to all of the witnesses for appearing and
providing your testimony.
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Senator Patrick Leahy - VT
Statement for the Record
U.S. Senate Committee on Agriculture, Nutrition and Forestry
“Farmers and Fresh Water: Voluntary Conservation to Protect our Land and Waters”
December 3, 2014

Thank you Chairwoman Stabenow for convening this important hearing on Farmers and
Freshwater. Water quality is of utmost concern right now in Vermont as parts of Lake
Champlain were also hit by severe algae blooms this summer shortly after Toledo’s stark wake-
up call. The relationship between farming and water quality is such an important issue that in
August [ brought U.S, Secretary of Agriculture Tom Vilsack to the shores of Lake Champlain to
see the problem first-hand and to be able to talk face-to-face with farmers and shoreline property
owners.

Secretary Vilsack told Vermonters that because farms are a large source of the nutrients affecting
many of our lakes, farmers also need to be part of the solution. I strongly agree with the
Secretary that we will make progress most quickly through voluntary implementation of
conservation practices by farmers, but only if we have sufficient technical and financial support
from the federal government. That is why | worked closely with you, Chairwoman Stabenow, to
ensure that the 2014 Farm Bill included a strong conservation title to support the important work
by our nation’s farmers to investment in the conservation of private working lands. As a result
the 2014 Farm Bill provides the necessary tools to make sure the Department of Agriculture is a
strong partner in agricultural water quality work.

[ want to thank Chief Weller for testifying today and for the great work by his team in Vermont
to move forward quickly to implement the 2014 Farm Bill. Vermont’s State Conservationist
Vicky Drew is doing a fantastic job and her team at NRCS, along with partners, has accelerated
their outreach and as a result there has been a big increase in the use over-winter cover crops and
similar practices supported by the Environmental Quality Incentives Program (EQIP) this year.
The pace of adoption of cover crops has been slow in the past but interest is now challenging the
NRCS staff capacity to keep up with the demand for financial and technical support. As more
and more farmers come in to participate in USDA conservation programs, due in large part to
NRCS promotion of those programs and the state’s focus on reducing phosphorus in Lake
Champlain, the capacity of NRCS and its partners to keep pace with demand for assistance will
be further challenged in Vermont without additional resources. 1 ook forward to working with
Chief Weller to ensure that NRCS in Vermont has the resources needed to accelerate work in the
Lake Champlain watershed and ensure that financial assistance is fully accessed by Vermont
farmers and goes to the highest priority projects.

I appreciated seeing the wonderful Vermont *Before & After” example in your slide show, but I
have to tell you that picture does not even begin to do it justice. | heard from my staff who
visited that farm this summer and they were blown away by the positive reactions from the
farmer who had nothing but great things to say about working with NRCS to make those changes
to his manure system and solving drainage and runoff problems in his barnyard. Not only is the
farmer happier, but so are his cows, and our local waterways and tributaries are benefiting as
well.

Enforcement and regulatory intervention by the EPA and state agencies do have arole to play in
protecting water quality, and need to remain on the table for all parties, including agricultural
producers. However, efficient implementation of voluntary conservation work through the Farm
Bill programs is by far the preferred approach.
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Statement of Mayor D. Michael Collins
City of Toledo
Before the Senate Agriculture, Nutrition and Forestry Committee

December 3, 2014

“Impact of Harmful Algal Blooms Requires Action”

Chairman Stabenow and esteemed members of the Senate Agriculture, Nutrition and Forestry
Committee, thank you for allowing me the honor of testifying before you today.

On the weekend of August 2nd 2014, the City of Toledo made headlines nationally and
internationally when we were impacted by Harmful Algal Blooms; creating a situation where a
"Do not consume” order was given to the more than 400,000 customers of our public water
system which includes Northwestern Ohio and parts of Southeast Michigan. We weathered the
72 hour incident because our community pulled together, there was no violence, no one
became ill. Water was supplied to those who were in need, stores were restocked and the
water was deemed again safe to consume. Toledo has taken additional steps to prevent our
water supply from being impacted by the microcystin toxin that is a result of the algal blooms.
It has impacted our region financially, businesses lost several million dollars when public water
was not available and millions have been spent by the City for additionat chemicals and
treatment processes.

| am here today because though as Mayor, | would love the pictures of the lines of those
waiting for water or the images of the green algae to be forgotten; if we forget what happened
in Toledo, it is doomed to be repeated. Toxic aigal biooms are not new, we have as a nation
failed in studying the reasons why they continue and in taking steps to reduce or eliminate their
occurrence. There are many theories as to why, but we have not identified all the causes,
phosphorus in Lake Erie has been reduced dramatically since the 1960s, however problems still
remain; is it the new formulation of fertilizers? Open Lake dredging? Invasive species
interfering with the ecology of the Lake? We do not know for certain.

This is not just Toledo's problem or Ohic's problem, it is an international problem, more than
80% of the water in Lake Erie comes from the Great Lakes to the West and North via the Detroit
River. Standards developed by the World Health Organization in 1996 have not been evaiuated
or confirmed by our Federal EPA. Testing is not standardized or even required in all areas
impacted by algal blooms.

| urge Congress to work together with the Administration to recognize that Lake Erie and our
Great Lakes are national treasures and to make our region’s water quality issues a priority by
taking the following actions: First — provide additional research funding for the causes and
solutions for improving water quality. Second — EPA should set a Federal water quality
standard for toxic algal blooms. Third —the Federal Government must prioritize and target
funding for infrastructure and conservation funding to those watersheds that most affect the
water quality of Lake Erie. If we continue to delay the harm may be irreparable. Thank you for
allowing me to share this information and to have it included as part of the record.
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TESTIMONY TO THE U.S. SENATE COMMITTEE ON AGRICULTURE, NUTRITION &
FORESTRY
Kristin Weeks Duncanson
Duncanson Growers
December 3, 2014

Thank you Chairwoman Stabenow, Ranking Member Cochran, and members of the Committee
for the opportunity to share with you today a farmer’s perspective on how stewardship of

working landscapes can help improve water quality.

I'am Kristin Weeks Duncanson, owner and partner of Duncanson Growers, a 5 generation
family farm in southern Minnesota where we grow corn, soybeans, and vegetables and raise
hogs. I have been engaged in farming and agricultural policy for 28 years. I currently serve as
an Advisor to AGree. I previously served as Chair of the Minnesota Agri-Growth Council,
President of the Minnesota Soybean Growers Association, and director of the American

Soybean Growers Association.

For many of us in the agriculture community, a deep and abiding stewardship of our own land

runs in our veins. It is a tradition passed through the generations that we are very proud of.

Farmers and landowners working fogether to manage our water resources also goes back many
generations. In Minnesota, we have a ditch system. Our challenge with water is usually too
much, not too little. Though for many years we focused entirely on making sure that we had
infrastructure to move excess water off of our land, we have learned in more recent years that
we need to make sure that we do that in a way that does not lead to erosion of streambanks or

filling up the streams with eroded soils and excess nutrients.

My farming community lies in both the Blue Earth and Le Seuer watersheds, which flow into
the Minnesota River and on to the Mississippi River about 80 miles away. We've worked
together on Blue Earth County Ditch 57. A few years ago, we designed a two-tiered ditch
system with a holding pond and planted with native grasses that gets the water off of our fields
but slows the water down and absorbs the nutrients it carries with it. This helps improve water

quality downstream.

The process for the new Ditch 57 was neither quick nor easy. It took several years of

negotiating with the owners and getting a design, funding and approvals. But the outcomes we
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achieved were increased productivity for the working lands and a decrease in flooded areas in

both the farm fields and many of the houses in the nearby town.

We and many of our neighbors have also learned to use cover crops to help build the health of

our soils — which are the foundation of our productivity and profitability. Cover crops also help

keep both sediment and nutrients out of the water. By retaining nutrients in the soil, we use less

fertilizer, which also contributes to our bottom line.

We are learning more and more that we need to do conservation differently if we are to be sure

that we are doing what is needed to improve water quality while we maintain and improve our

productivity and profitability over the long term. And forward-looking producers and

landowners are ready to provide leadership.

We need to focus on water quality outcomes at the watershed level, not just as
individual operators.

Producers, with technical support from universities, agencies, or the private
sector, need to measure baselines regarding both agricultural practices and
environmental outcomes at multiple scales and measure change over time.
Producers need to work together to identify what a basic standard of
stewardship should look like in their watershed — what performance standards
or practices should be expected of producers regardless of cost share being
available.

We need to focus cost share and public dollars on the structural practices needed
to achieve outcomes, and to put them where we can achieve the most cost-

effective impact.

Government too needs to do things differently.

e}
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Prioritize resources to where the natural resource problems are found.

Invest in collecting baseline data and monitoring change over time at multiple
scales.

Provide regulatory certainty to those producers who voluntarily demonstrate
continuous improvement to achieve water quality goals.

Share data more freely among agencies within USDA, other agencies,
universities, and the private sector so that we can better understand the
relationships between conservation practices, yield resilience, and environmental
outcomes in specific agronomic circumstances, Of course we must ensure that
proprietary data remains private and that data voluntarily shared cannot be used

for regulatory action.



48

As a member of the Advisory Committee of AGree, an effort that brings together a variety of
producers with companies along the food and ag supply chain, environmental organizations,
and public health and international development experts, I have worked with other producers
to develop an approach we believe can successfully engage farmers and ranchers in achieving
improved outcomes in working landscapes. What we are calling Working Lands Conservation
Partnerships would be producer-led, watershed-scale, cooperative efforts to enhance both long-
term productivity and improve environmental outcomes in a manner that could be recognized
both by the public and public agencies as well as the supply chain. This approach is

summarized in the infographic included in my written testimony.

The Regional Conservation Partnership Program authorized in the 2014 Farm Bill is an excellent
example of a federal program that is well-aligned with our Working Lands Conservation
Partnership approach. Allocating resources to specific areas of natural resource concern to
undertake watershed scale projects that involve multiple partners and that leverage non-federal
dollars makes sense. AGree recommends, and I strongly support, shifting up to half of
agricultural conservation dollars toward programs like RCPP that utilize partnership-driven
approaches to achieve outcomes at a watershed scale. This does not require trimming current
programs. It means implementing them in a different way to support watershed-scale
cooperative conservation projects. The limited resources available should be focused in a
manner in which they can be leveraged to have the greatest impact. Through cooperative
conservation, communities can identify together where and how conservation investments can

achieve the greatest impact and leverage additional state and private funds.

Through the AGree process, we also have set some specific targets and timetables for natural
resource stewardship that we believe represent the scope and pace of change that is needed. For
example, AGree is calling for reducing by 30 percent over the next 10 years the number of
rivers, lakes and streams currently designated as impaired primarily because of legacy and
current nutrient, pesticide, and sediment runoff from agricultural operations. I am also

including AGree’s recommendations on working landscapes with my written testimony.

There are a growing number of us in the agricultural community who are eager to provide

leadership to efforts to achieve such goals.

Thank you for your attention, and Ilook forward to your questions.
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Foreword

AGree drives transformative change by connecting and challenging leaders from diverse communities to
stimulate policy innovation and develop initiatives that address critical challenges facing the global food and
agriculture system. AGree believes we must elevate food and agriculture policy as a national priority.

AGree’s work addresses four broad challenges facing the global food and agriculture system:
* Meet future demand for food;

+ Conserve and enhance water, soil, and habitat;

* Improve nutrition and public health; and

« Strengthen farms and communities to improve livelihoods.

We have taken a deliberative, inclusive approach to develop a policy framework and ongoing,
complementary initiatives to meet these challenges. To overcome traditional obstacles to change, we engage
a broad array of stakeholders whose insights and commitment contribute to meaningful solutions. AGree’s
work, building on our research to better understand problems and assess options, aims to stimulate creative

ideas and encourage new perspectives while fostering the linkages key to catalyzing effective action.

Drawing on decades of farming experience, three Midwestern farmers chart a path forward for agricultural
conservation through producer-led, cooperative watershed or landscape-scale efforts focused on

achieving measurable agriculture and conservation outcomes. Their proposed approach, “Working Lands
Conservation Partnerships,” envisions groups of landowners and producers, supported by robust technical
assistance, driving efforts at a watershed or landscape scale to identify and agree on locally-appropriate
conservation performance benchmarks to which all landowners and producers in an area would hold
thernselves accountable as a group. The Partnerships would test alternative approaches to meeting these
benchmarks while also achieving production goals and assess the productivity and profitability of these
practices over the long term. The Partnerships would be accountable to state and federal agencies for
ensuring agriculture’s active participation in efforts to meet state and federal environmental standards, and
those who actively participate would receive safe harbor from regulatory action. The authors also provide
case studies of successful conservation initiatives from across the country that exemplify components of
their approach.

This publication is part of a series intended to broaden discussion and complement AGree’s consensus
recommendations on policies and actions focused on food and agriculture. While the concepts presented in
this paper have greatly enriched the deliberations of the AGree Co-Chairs and Advisors, the perspectives
and positions do not represent consensus among them,

We hope you find this paper a helpful resource.

Deborah Atwood
Executive Director
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Introduction: Achieving
Healthy Agricultural
Landscapes

Great strides have been made in American agriculture
to align productivity, profitability, and environmental
outcomes. New knowledge, technologies, and
management practices have resulted in significant
increases in yields alongside significant decreases in
soil and nutrient loss. For years, many of us have been
actively innovating to keep our soils healthy through
conservation tillage, cover crops, attention to microbial
life, and other techniques. We have been developing
new drainage and water management technologies
and strategies to retain moisture and nutrients for
crops while reducing nutrient leaching and improving
water quality. Farmers and ranchers are working with
a wide range of partners to advance common goals,
both through on-the-ground projects (see Box 1:
Conservation Partnerships on the Ground) as well as
national initiatives (see Box 2: Soil and Water Research
and Education Partnerships). Pioneers in conservation
continue to lead the way in aligning productivity,
profitability, and natural resource conservation. Itis a
great American tradition of which we are very proud
(sce Box 3, Conservation Pioneers, for links to examples

of conservation leaders).

And yet, though we have improved dramatically on
the whole, we continue to lose far too much soil and
far too many nutrients from our fields.! In too many
places, the health of our soils is declining as is the

quality of our water.

Why? The latest management tools and up-to-date
agronomic advice are not available to or affordable for
all producers. Best practices are not universally known
and adopted. Too often, we don't have the data to tell
us which specific fields under which management
conditions are particularly vulnerable to nitrogen or
phosphorus leaching. Those who operate these lands
often are not aware of the vulnerability.
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InaNutshell

Most importantly, we have come to recognize

that we cannot adequately address tliese natural
resource challenges as individual producers. The
current approach to agricultural conservation is not
enabling us to succeed in what we need to do: align
productivity, profitability, and environmental quality at
the field and watershed/landscape scale.

Achieving improved environmental outcomes while
maintaining and enhancing productivity and
profitability requires that we work together in our
watersheds to understand the natural resource systems
and how they respond to various agronomic practices
and systems. We need to target structural practices to
the places where they will add the greatest value for
the least cost, and we must agree on what farmers and
ranchers should expect of ourselves and our neighbors
in terms of basic stewardship.
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Box 1: Conservation Partnerships on the Ground
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We are increasingly concerned about the erosion
and nutrient pollution coming from agricultural
landscapes because of what they mean for the
long-term future of agriculture. First and foremost,
we must protect the natural resources on which
our liveliboods depend. That is our stewardship
responsibility. We also must take heed of the
general public’s increased concern about the
environmental impacts of agriculture ~ for if these
concerns are not met with leadership and action by
us in agriculture, others may well take action that is
not friendly toward agriculture.

Indeed, there is a growing drumbeat to regulate
agricultural activities driven by the evidence

that agriculture is a significant - though not the
only — contributor to nutrient loading (see Box 4:
Growing Pressure to Regulate Agriculture). We
who are leaders in our agricultural communities
need to take initiative to ensure that all producers
and landowners are participating in reasonable
conservation measures or we risk losing consumer
and public support for farming activities and being

subject to increased regulatory actions.

We need to work together as farmers and ranchers
in our watersheds and landscapes. We need to
partner with others along the supply chain - both
our input suppliers and our customers — as well as
the variety of organizations and agencies focused
on conservation in agricultural landscapes and

the environmental impact of agriculture on water,

air, and habitat,

‘We believe that production agriculture must move
towards cooperative conservation of working lands
at multiple scales in order to sccure the long-

term health of our individual operations and our
watersheds and landscapes. Qur proposed approach
is informed by the successes and challenges of
agricultural conservation projects in our own
communities and across the United States. We
have highlighted in sidebars some of the successful
projects that have most informed our thinking.
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Local leadership: We propose that in agricultural

watersheds/landscapes that groups of local landowners/
producers be formed to cooperatively establish and
advance long-term productivity and conservation goals
for their watersheds through engagement and support
of producers and landowners and guided by sound
science. This group might be called a Working Lands
Conservation Partnership (WLCP) board or committee
(if it functions under an existing board). In many places,
an institution or group of institutions may alrcady

exist that could take on the WLCP mission, such as

a conservation, watershed, drainage, or weed control

district board. In other places, a new institution might be
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Box 4: Growing Pressure to Regulate Agriculture
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needed. In addition to its work within the community
of producers/landowners, the WLCP board/committee
would serve as a focal point for the agricultural
community to engage with other sectors and interests
responsible for and/or concerned about environmental
outcomes in working landscapes. Funding for the
WLCP might be provided through a combination of
producer/landowner self-assessments, state and federal
grants and funding streams, and (perhaps even) other

private sector funding streams.

Baseline conservation performance and practice
standards: We propose that the WLCP leadership
work with producers and owners of working lands to
develop specific performance benchmarks {goals that
include specific metrics and targets) at a watershed/
landscape scale, as well as basic practice requirements
and/or performance benchmarks (appropriate to the
location, size, and scope of an operation) at a farm
scale. These locally-established baseline conservation
performance and practice standards would be designed
to enhance the long-term productivity of agricultural
landscapes, help meet basic environmental quality
standards, and contribute to the profitability of farm

- Supporting Producers
to Achieve Productivity

_ Profitability, and

~ Environmental Quality

operations and the long-term value of working lands.
Baselines would be established, and the proposed
performance and practice standards would be tested,
refined, and over time become an expectation

of producers in the watershed. At the individual
landowner/producer scale, standards would contain
performance benchmarks where measurement and
monitoring are practical and economically feasible.
Where they are not, evidence-based practice standards
would be used. At the watershed/landscape scale,
standards would be entirely outcome oriented and
measurable. When edge of field and in-stream
practices and infrastructure that go beyond the
locally-established baseline standards are required to
address resource concerns, the WLCP board would
take responsibility for identifying where they should
be undertaken to achieve the greatest effect for the
watershed/landscape at least cost and for financing
them, through a combination of financial self-
assessment and partnerships/cost-share with public
and private sector organizations.

Technical resources: WLCPs would need to employ
significant technical resources to: measure baselines,
monitor conditions, and track management practices;
assist producers in developing integrated resource
management plans; aggregate data, ensure its privacy,
and assess the effectiveness of plans and practices;
identify in-field and edge-of-field performance and/
or practice standards and systems sufficient to meet
performance goals; and, design landscape-scale
conservation plans. Such assistance could be provided
by conservation districts and universitics in the ares,
federal and state agencies, private sector suppliers
and advisors, and/or the WLCPs own hired experts.
The WLCP board/committee would ensure that
producers are engaged in the design and oversight

of data gathering. We imagine that every 3 — 5 years
boards would assess the effectiveness of their baseline
conservation standards and off-field infrastructure

in achieving performance outcomes and make
adjustments as needed. State and federal programs
could be tapped to provide financial resources to the
WLCP and its members to cover all or part of the
costs of measurement and monitoring at various seales.



Framework of mutual accountability: To be effective,
WLCPs would need to be part of a framework of mutual
accountability among producers, local boards, and federal/
state agencies. Watershed/landscape conservation plans
would be developed by the WLCP board, oriented to
achieving borh local conservation goals as well as state
and federal environmental quality standards. The WLCP
would in effect serve as a buffer between producers/
landowners and federal and state regulators. In our vision,
the WLCP would represent the agricultural sector in the
watershed/landscape and would work with relevant state
and federal agencies for ensuring producer/landowner
participation in efforts to meet state and federal
environmental standards. To the extent state or federal
law now or in the future requires action by agriculture to
meet environmental quality standards, we propose that
the WLCP would be accountable to the relevanr agencies
for implementing a plan they apprave as sufficient to
make progress toward mecting state and federal standards.
Agencies would, in turn, be accountable to producers and
landowners for recognizing and supporting their efforts by
granting to the board and all of its actively participating
members safe harbor from additional regulatory action
related to environmental outcomes addressed in the plan.
Agencies should also be accountable for exercising their
discretion in a manner that enables and supports rhe
WLCP in achieving its mission. If producers/landowners
choose not to fully participate in the WLCP program,
they would not be protected from regulatory action. If
the agronomic practices of such individuals prevent the
broader community from achieving environmental quality
goals, communities might consider some kind of informal

or formal enforcement mechanism.

The supply chain: Growing interest in “sustainable
sourcing” among major food brands, processors, and
retailers creates opportunities to integrate company
sustainability objectives with locally-led collaborative
landscape management. Rather than focus only on

a single company’s relationships with individual
praducers around sustainability metrics, certifications,
and checklists, the WLCP-approach provides an
opportunity for multiple buyers to work together and in
partnership with producers/landowners in a landscape/
watershed to achieve environmental outcomes at both
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the individual operation scale as well as the landscape
scale. Ideally, WLCPs would have a single set of criteria
and metrics for producers focused on continuous
improvement that address local, state, federal, and
supply chain sustainability goals, enabling a streamlined
system adapted to local conditions that works well

for producers.

The Path Forward

‘We are convinced that broad-based stewardship among
producers through baseline conservation standards and
jointly taking responsibility for additional practices

and infrastructure necessary to achieve environmental
outcomes will help position agriculture, both in fact and
in perception, as a vital part of the solution to existing
environmental quality challenges while ensuring the
long-term economic sustainability of agriculture. We
believe the time is ripe for a working lands conservation
partnerships approach to take root more broadly and
comprehensively, However, the institutional capacity

for fully integrated watershed/landscape governance at
multiple scales is not in place and will require significant
realignment and integration of authorities and capacities.
Skilled volunteer and professional leadership to effectively
engage landowners/producers at the grassroots level must
be developed. Much better data on both practices on the
land and outcomes from field to large landscape scale as
well as scientific analysis to understand their relationship
is needed. Widespread implementation is a long-term
prospect, requiring intensive efforts across the nation for
the next ten to twenty years.

Given the inherent variability and complexity in both
agricultural and natural systems, we have to work
together, community by community, watershed by
watershed, to ensure the health and vitality on our
farms and ranches and across our landscapes. Taking this

approach will bring divergent groups together, strengthen
bonds, and build leadership— all of which benefit and
enrich communities in numerous ways, Furthermore, we
anticipate that over time, those watersheds and landscapes
in which producers, landowners, and other stakeholders
work together to improve conservation outcomes will
develop a competitive advantage when marketing to the
growing number of large purchasers who are concerned
about the sustainability of their supply chains.

The future of agricuiture in America is bright — if we
conserve and enhance the soil, water, and habitat for the
generations that follow us, To succeed, we must work
together. We invite you to offer your suggestions about
how the concepts we have presented can be improved,
and how we can together make progress toward a new
vision for agricultural conservation.
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About AGree

AGree seeks to drive positive change in the food and agriculture system by connecting
and challenging leaders from diverse communities to catalyze action and elevate food
and agriculture policy as a national priority, AGree also recognizes the interconnected
nature of agriculture policy globally and seeks to break down barriers and work across
issue areas.

AGree is a collaborative initiative of nine of the world’s leading foundations, including
the Ford Foundation, Bill & Melinda Gates Foundation, The David and Lucile Packard
Foundation, W.K, Kellogg Foundation, The McKnight Foundation, Robert Wood
Johnson Foundation, Rockefeller Foundation, Surdna Foundation, and The Walton
Family Foundation, and will be a major force for comprehensive and lasting change.

Contact us:

1920 L Street, NW «» Washington, DC 20036 » 202-354-6440
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AGree brings together a diverse group of producers, environmentalists, processors, supply chain
companies, and academnics who have widely divergent views of the issues and opportunities facing U.S.
agricuiture. Despite our differing perspectives, however, we share a common vision: a 21st century food
systermn in which farms and ranches are productive and able to meet growing demand for affordable and
nutritious food; farming and ranching are profitable enterprises; soil, water, and biodiversity are conserved
and enhanced; and environmental quality is maintained or improved. We believe that American farmers
and ranchers have had remarkable success to date in achieving many aspects of this vision. Challenges
remain in maintaining and improving soit health, water guality, and habitat in many agricuitural regions,
and as agricufture moves forward, new challenges associated with a changing climate, shrinking water
supplies, shifting dietary preferences, and growing populations must aiso be addressed.

We have developed a set of strategies and initiatives that wilf be essential to trigger and sustain
transformative change on an effective and meaningful scale. While public policy, regutation and publicly-
funded research will play a role in enabling needed innovations, we strongly believe the solutions
necessary to attain cur common vision will largely emerge from the efforts of those directly engaged

in food and agriculture enterprises working in their businesses and communities. Madels of innovation
that create new sorts of linkages and are laser-focused on problem-solving are needed to set the stage
for aligning efforts to achieve positive economic, social, and environmental outcomes across U.S. and
international supply chains. innovative probiem-solving must engage producers, commadity groups and
assaciations, researchers, educators, NGOs, and businesses, as well as public policy and institutions.
Building trust and promoting cooperation among these stakehoiders is essential. We know this is
possible because we have seen it work in diverse circumstances across the United States.

We acknowledge that there is anxiety in the
agricultural community with government-

driven requiatory approaches to farm and fand
management. We believe that government’s role
is to set goals and support producers, landowners

To set U.S. agriculture more firmiy on a path

toward achieving our common vision, even as

new challenges and opportunities emerge, we
d the ing str i

and businesses in their achievernent, ensuring *

accountabifity for meeting goals and avoiding

prescribing specific practices as much as pessibie.

And, when regulation is essential to ensure public
health and safsty and conservation of natural
resources, it must be fair, sensible, effective,

and flexible.

Embrace diverse agricultural systems
to ensure achievement of sustainability,
grodu 3
Stakeholders must move beyond debates
about big vs. small, organic vs. conventional or
low vs. high tech to focus on what works best
to achieve these concrete outcomes: reliable
and consistent production of affordable,

safe, and nutritious food; heaithy working
lands and ecosystems, and prosperous

farms and communities. Al producers must
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have the tools and resources they need to successfully

and sustainably defiver agricultural products while serving
diverse consumer values and markets. Food value chains
everywhere must be sufficiently resifient to adapt to changing
market and environmental conditions and to recover from
short-term weather, market, or resource-based crises.

ng lands. U.S. agricuiture should capitalize on and

extend proven successes of producer- and landowner-ied
effarts to advance conservation and imprave environmenta
outcomes. Farrmers, ranchers, and fandowners should be
empowered by federal policy to take the lead in initiating
efforts ta:

o

[e)

©

el

]

determine a basic standard of care — performance
and practice standards that should reasonably be
expected of landowners and producers in their
watersheds or regions and should be in place whether
or not public cost-share dotiars are availabie;

encourage all producers to participate in meeting those
standards, and test innovative approaches to meeting
these standards while also achieving production goats;

assess the productivity and profitability of these
practices over the long term;

work with relevant agencies, technical experts, and
organizations to identify additionas on-farm practices
and infrastructure that suprort achigvement of natural
resource conservation goais;

determine Implementation and financing strategies and
identify sowces of funding to suppart implementation; and

provide safe harbor to those who are wiling to take
voluntary action o achieve desired outcomes aor
early adopters who achieve such outcomes in an
unconventional or extraordinary manner.

"Taking the lead” does not mean “doing i alone.” The value of
pubiic research and extension systems in providing science-
based advice is well-recognized and will be an essential
complement to producer-led efforts. Indeed, strengthening
public agricuitural education and extension would faciitate
additional acceptance and implementation among producers,
landowners, community groups, and state and federal
agencies to advance effective conservation at both the farm
and tandscape scate.

g nents. Farmers and other stakehotders
should take an integrated, systems-oriented approach to
soil, water, and nutrient management taflored appropriately
1o locat conditions and farming practices. While soils vary
drarnatically across topography, they are the most basic,
precious and critical resource for agricultural production.
Degraded scil quality reduces the effectiveness for roots to
access both water and nutrients, which lsads to the need
for higher levels of applied fertilizer and #rigation water

when craps are actively growing. Farmers must have the
correct levels af nutrients for their crops to perform and need
access to the knowledge and tools necessary ta maintain
and improve long-term fertility by promoting soil guality. In
surmmary, improvements in soit quality benefit society with
lower food costs, cleaner water and reduced atmospheric
carbon while landowners experience higher fand values due
to greater productivity from the resifience naturally inherent in
improved soil,

3

argeted inv

o Federal and state agencies as wefl as commodity
groups and business leaders should invest in the
research, education, and tools needed by farmers to
maore efficiently manage soll. water, and nutrients so

that long-terr productivity, profiability, and ecosystemn
health are improved and sustained.

afety of ¢ pUls. pract
ard systems. Well integrated and publicly available data
and further analyses are needed to accelerate progress,
as are better aligned goals and standards:

o Invest in baseline data cotlection, iong-term
maonitoring, research, and the merging, mining, and
analysis of existing pubiic and private databases
{white effectively protecting proprietary information}
to understand the relationships between production

aystems, conservation practices, yields, resifience, and
environmental cutcomes and to support both on-farm
management and watershed/landscape scale natural
resource conservation.

©

Craft widely accepted goals, standards, and
associated metrics relevant to producers and
landowners, commodity groups and associations,
policyrnakers, supply chain feaders and the public
to focus activities of muitiple sectors and actors,
and teverage public and private investmenis around
commanly shared objectives.
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2 Develop knowledge that can be used fo design
programs and incentivize conservation practices and

systems that resuit in iong-term productivity, resiience,

and environmental quality. Increase capacity of the
federal government to conduct independent and
transparent, government-funded assessments of the
agronomic effectiveness and human and ecological
heaitt
and systems while modifying and streamlining

the regulatory permitting processes 10 accelerate
timely use of new toals and technologies that mest
environmental, health, and safety standards.

impacts of new agronomic tools, technologies,

ronmental outo Move

oV

and i
from checklists where large companies make demands
of farmers and ranchers to mix and match “sustainabie”
practices to collaborative partnerships among food

companies and producers focused on improving the “triple

bottom line” feconomic, social and environmental outcornes)

at both farm and watershed/cornmunity scales, and indeed
ail along food value chains. Adopt new policies to promote
and reward the widespread adoption of successiul models.
The goal is to create an equitable distribution of costs and

benefits associated with transformative system changes, and

create and share added value along the entire supply chain
through high-guality engagement, commitment to ethicai
principies, and continuous fearing.

Much work is already underway to advance these strategies,
eadership from producers and landownars, the supply

. and the conservation cormmunity, But the challenges
are also growing rmore complex and U.S. agricuiture faces new
competition and threats, both from inside the United States
and globally. To ampiify current efforts and accelerate progress,
we propose the following specific goals, which we believe are

indicative of the scope, scale, and pace of change necessary 1o
ze our vision. Thea achievement of these goals will require the

integrated pursuit of the strategies identified above,

1. Shift up to 50 percent of USDA conservation
program spending to support producer-led modeis
for watershed-based cooperative conservation by
engaging 20 percent of working lands in producer-led,
cooperative conservation projects in areas with significant
resource concems by 2025, 50 percant by 2035, and 75

arcent by 2045,

2.

3.

4,

5.

o

Increase continuous no-tifl where compatibie with
regional farm and crop practices by 50 percent and
plant cover crops on 65 percent of annual row crop
acreage to decrease soil degradation ratings by 2025.

Increase water supplies suitable for irrigation by

33 percent and mitigate overdraft of aquifers by

2025 by increasing imgation water efficiency. increasing
environmentalty sound water storage and recharge, reducing
losses in water conveyance, and bringing into greater
alignrment the water needs of crops/livestock grown in
regions and long-term projections {including potential

for enhancement) of water supply.

By 2025, reduce by 30 percent the number of rivers,
iakes and streams currently designated as impaired
primarily because of legacy and current nutrient,
pesticide, and sediment runoff from cultivated cropland.

o

Universalize r of nutrient 1 that result
in efficient uptake by piants, retention of nutrients

in the soil, and reduced release into water and air.
Acceptable levels of nitrogen and phosphorus use afficiency
will vary by region, soil, type of irrigation {f any), and sourca
of nutrient. In impaired watersheds, require producers who
chose not to participate in voluntary efforts to conduct
nutrient management planning and other practices necessary
ta reduce offsite environmental effects of nitrogen and
phosphorus and protect the watershad.

Integrate and/or manage USDA {e.g., NASS, ERS,
NRCS, etc.} on-farm data collection programs so that
detailed, cormprehensive farm-specific infarmation is available
to guantify the impacts of farm enterprise design, farming
system choices, conservation practices and systems,
technelogy, and policy on all critical aspects of farm-level and
watershed/landscape-scale periormance, impacts, resiience,
and sustainability,

Progress toward these goals wil demonstrate that U.S.
agriculiure is on a trajectory to meet the chafienges of aligning

productivi

profitabifity, and environmental ouicomes. These

goals and programymatic recommendations are not intended
0 be comprehensive, nor the final word, but are offered as an
essential starting point. For a mors detaled and comprehensive

set of strategies, please see

Ang
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United States Senate Committee on Agriculture, Nutrition & Forestry
“Farmers and Freshwater: Voluntary Conservation to Protect Our Land and Waters”
Written Testimony of Trudy D. Fisher
December 3“1, 2014.

My name is Trudy Fisher, and I am the former Executive Director of the Mississippi Department

of Environmental Quality.

I will focus my comments today on two topics. I will first discuss the voluntary agricultural
practices utilized in Mississippi to address nutrient reduction and improve water quality. We
accomplish this through vital collaborative partnerships with the Natural Resource Conservation

Service, agricultural producers, and many other partners focused on a common purpose.

As former director for 7 ¥; years 1 have witnessed firsthand the power of partnerships, true

collaboration, and common purpose around improving water quality.

1 will conclude my testimony with a few comments on the proposed “waters of the United

States™ rule.

Voluntary Conservation Practices for Water Quality Improvement

Nutrient reduction is not only a prevalent topic in the Mississippi River Basin, it’s a pervasive
topic throughout the country. The Mississippi River drains 43% of the United States and two
provinces in Canada. The River is the lifeblood of the US economy and drives coastal
productivity in the Gulf of Mexico. The Mississippi River Basin is also the proverbial bread
basket of agriculture in the United States. Over 80% of corn and soybeans grown in the US are
grown within the basin, With this intensive agriculture comes the potential for increased
nutrients moving downstream, and impacting water quality. Mississippi is one of only two states

that border both the Mississippi River and the Gulf of Mexico. The 7000 square miles known as
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the Yazoo-Mississippi River Delta and the Gulf of Mexico are economic engines for both our
state and the country. For that reason Mississippi has been in the forefront of understanding how
we can improve our environment and water quality, while concurrently sustainably intensifying
agriculture. The sustainable intensification of agriculture has to go hand-in-hand with
conservation, Conservation in the 21¥ century has to make economic sense. Mississippi has
focused on a strategy that has turned potentially competing paradigms into voluntary leveraged

opportunities.

As a coalition, the Mississippi River states, as well as federal partners have created the Hypoxia
Task Force that is charged with identifying opportunities to improving water quality in the Gutf
of Mexico. Mississippi was the first state to co-lead the Hypoxia Task Force. One of the visions
that needs to be fully comprehended is that the coastal water quality issue in the Guif of Mexico
is a coastal problem with an inland solution. The inland solution is designing systems that work
well with agriculture to reduce the amount of nutrients delivered downstream. Mississippi is also
positioned to engage both the Hypoxia Task Force as well as the Gulf of Mexico Alliance
(GOMA) — a coalition of Gulf States trying to holistically improve ecosystem conditions in the
Gulf. Mississippi was the first state to lead GOMA and the associated Nutrients Priority Team.
By being able to connect the Hypoxia Task Force to the Gulf of Mexico Alliance, Mississippi
had a strategic ability to understand what was needed from an individual state to tackle the

problem of hypoxia.

Each state has its own way to go about addressing the nutrient reduction problem. Mississippi
was the very first state in the entire Mississippi River Basin to tackle this problem at a grass roots
level. We devised a nutrient reduction strategy that is meaningful and will work, This could not

have been accomplished without the support of our agricultural producers, Natural Resource
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Conservation Service, and many others. We weren’t just first in undertaking a nutrient reduction
strategy, but also first in designing, creating, implementing, and showcasing how well it works.
The nutrient reduction strategy that has now been replicated up and down the river basin was a
collaborative effort between Mississippi Department of Environmental Quality, a state agency,
and a nonprofit organization called Delta FARM (Farmers Advocating Resource Management).

This effort was based on a couple of simple tenants:

e« We know that there are clear connections between the Gulf of Mexico and what is
happening on the ground on our farms.

e To really improve water quality we need to understand this connection.

e We understand tangible connections between high level strategies of the Hypoxia Task
Force, the Gulf of Mexico Alliance and other federal agencies and how it is translated to
effective conservation practices on the ground.

® Any conservation practice that is implemented needs to make economic sense.

Sustainable intensification is rooted in that conservation practices need to make economic
sense to our farmers.

Mississippi also took a different approach from the beginning to understand solutions to water
quality improvement. Knowing that we were advocating a voluntary strategy for the
implementation of conservation practices, our nutrient reduction strategy didn’t ask what is the
number we were aiming towards for improvement. Rather, we decided to ask a tougher set of
questions that was centered on: what nutrient reductions are achievable? The other questions
were: What will these strategies cost? What is the value to each stakeholder of these reductions?

and What nutrient reductions will protect Mississippi waterbodies and the Gulf of Mexico.

Mississippi uses a three part strategy: 1) form partnerships, 2) find a common purpose to
everything we do, and 3) we leverage everything. Partnership goes beyond the typical getting
together and discussing the creation and development of the strategy. We engage state, federal,

non-governmental organizations and most importantly the farmers together to build the nutrient
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reduction strategy. But after building it, we continue this partnership. Our monitoring efforts of
what is achievable are completely coordinated — federal and state agencies are in close and

constant communication so that efforts are in unison. Our story is told at multiple scales.

We Jeverage other projects and programs into our study watersheds to help answer those tough
questions — we leverage state dollars, federal dollars, private research dollars ali towards the
common purpose. Whether someone is doing research, outreach, or extension - everyone’s
purpose is the same, everyone is aiming to understanding our system better and to communicate
our results to all of our stakeholders. We have also taken this communication to another level.
Our communication pathways include innovative technologies showcasing conservation
practices, we use short video features that last on average 2 minutes or 120 seconds that package
how the practice works, what it means to the agricultural community, and how it improves water
quality. Our strategy was the first of its kind and so was our implementation approach. It is all
good to have a strategy in place, to partner and leverage, but if we don’t have results or truly
document the impact it is all for naught. Mississippi has done just that. We have documented our
successes. Understood our failures. We are coordinated in measuring our impacts. Our successes
are tangible. We are seeing measurable improvements to water quality moving to downstream

environments.

Near the beginning of this briefing I talked about the sustainable intensification of agriculture
and how it, in tandem with conservation in Mississippi has been tumed from competing
paradigms into leveraged opportunities. Let me give you some concrete examples of how that
works in Mississippi. Again, | want to reiterate when we address the use of conservation
practices we value its role in agriculture just as heavily as we value its role in addressing water

quality concems, Let me talk to two specific examples,
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The first example 1 would like to give you is land leveling.

e Agricultural land that is un-even and not level has some significant agricultural and
conservation challenges. Yield distribution is uneven. Irrigation of this land is difficuit,
and distribution of water is not efficient and uneven. Because of slopes, runoff from
storm events are high, carrying sediments and nutrients downstream.

« Land-leveling is the act of smoothing out of the land and creating a uniform grade to the
field.

e Itis a practice that is cost-shared by the USDA

e By leveling the land, yields are now more consistent. Yields are typicaily higher because
you have better drainage. Yields are higher because irrigation is delivered more
efficiently. Input costs are decreased because irrigation of graded land is more efficient.

s Levelled land decreases runoff velocities of storm events. Decreased velocities means
less sediment and nutrients moving downstream.

e Levelled land means more efficient uptake and utilization of nutrients by crops. This
means better yields, and less nutrients available to move downstream.

The second example I would like to give you is the use of the most ubiquitous feature of every

agricultural landscape across the US ~ the drainage ditch.

e The drainage ditch is a vital feature for adequate drainage for the farm landscape.

« Often though drainage ditches are too narrow, too shallow, and don’t drain as well as
they could in storm events causing back flooding of agricultural lands and potential loss
of yield or entire crops.

= Drainage ditches also serve as conduits of sediments and nutrients moving downstream.

¢ In Mississippi, over the last 5 years, we have worked diligently in redesigning the
drainage ditch, and putting in innovative water control structures. Both the redesign and
implementation of structures can be incentivized by USDA.

¢ By opening up the ditch you do remove some agricultural land out of production but
often that land is very low-yielding land and makes better economic sense in this
capacity.

¢ By implementing water control structures you will see significant improvements in water
quality moving downstream. Research has shown that in a new ditch configuration, they
do not alter the drainage capacity of the system and thus do not impact back flooding on
agricultural lands.
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[ want to wrap up this section with applying our lessons. These are some take home messages

that we can stand on:

1. We have a common goal when it comes to putting together a strategy that is
implementable for water quality improvement. it has importance for all stakeholders. It
needs to be implementable — it needs to work. This means making sure that farmers can
implement these strategies as well as sustainably intensify agriculture. It needs to provide
the information for the state departments of environmental qualities so that we can
document improvements to aquatic systems of the state. And also important for the

regional EPA offices to highlight protection of waters of the US.

2., Though we are dealing with water quality, often conservation practices integrate with
improvements in water quantity. This integration is pervasive across the US. Our
approach has been to understand what is actually achievable in terms of water quality and
quantity improvement versus placing an arbitrary number for reductions and going with

that number that maybe over promising improvement delivery.

3. We don’t look at a conservation practice solely for its potential for water quality
improvement but rather how it can integrate with agriculture to achieve sustainable

intensification.

4. Each state is going to have their own respective problems and concerns as it pertains to
water quality and quantity. But we can lean on each other — look for cross state
collaborations and opportunities for leveraging and cooperation. Mississippi has helped

out other states and stands ready to continue leading the pack in understanding water
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quality improvement, what is achievable, and coordinating, leveraging, and partnering

across administrations and agencies to the good of the environment as well as agriculture.
Proposed Waters of the United States Rule

Where we are on the proposed rule is not a mere “communication issue” as the Environmental
Protection Agency (EPA) submits. Where we are with the proposed rule is a classic case of “no
input™ equals “no buy in”. As a former regulator, you cannot successfully enforce what the
intended regulated community has not bought into. The EPA maintains a robust social media

campaign and listening tour, but are we truly listening or plodding forward?

The EPA and the Army Corps of Engineers (Corps) proposed “waters of the United States™ rule
is one of the most controversial rules proposed and should be withdrawn. I have attached

comment letters to my testimony and ask that they be included in the record.
1 will share with you a few lessons learned as a former state agency director:

e A legally required comment period is not dialogue.
* Activity is not achievement.

* Diverse polarization of opinion on a proposed rule usually means the solution is
somewhere in the middle.

s No dialogue means no buy in especially in the agricultural sector where voluntary
programs are so successful.

As evidenced in my earlier testimony, the agricultural community in Mississippi and throughout
the country are voluntarily employing conservation practices on their properties. These practices
are employed on a voluntary nature because farmers recognize the benefits to the environment,

clean water, to agriculture, and the economy. Often these practices result in changes to drainage

systems, the creation of holding ponds, and as such would then be under the juris of the new
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proposed rule. Further alterations to these practices would also potentially have regulations and
permitting requirements associated with them under the new rule. With this new rule, rather than
creating an environment where farmers are included in enhancing clean water and helping them
put conservation efforts in the ground, the new rule does the absolute opposite by forcing farmers
into a regulatory environment in any effort to do so. This would only lead to the agricultural
community backing away from conservation practices that makes conservation and agricultural

sense.

EPA and the Corps hit the “pause™ button on the proposed rule. 1 submit it is time for EPA to hit

the “rewind” button and withdraw the proposed rule.
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July 7, 2014

Ms. Diamaris Christensen

Cifice of Water (4502:T}

Eavir | Protection Agency
1200 Pennsylvania Avenue NW.
Washington DO, 20460

Mr. Chip Smith

Office of Deputy Assistant

Secretary of the Army {Policy and Legislation}
18 Ary Pentagon

Washington DO, 22310

Re: Interpretive Rule Comments
Federal Register Notice

Gireetings:

The Mississippi Department of Environmental Quality is responsible for protecting the state’s air,
fand, and water. Our mission is to safeguard the health, safety, and welfare of present and future
generations of Mississippians by conserving and improving cur environment and fostering wise
ceonumic growth through focused research and responsible regufation.  In that spiriy, the
Department ofters the following comments:

IR Current practices for “oorimal farming” activities: 1t is unclear how mtany commonty
wcturring “nommal farming” practices will no longer be exempt as & result of the
inerpretive rule.  The Department feels an effort wax made o
e tnctusive of most activities, However, there are conservation practices in
Misstasippt that were not incloded that have shown great environmental benefit in
M ipph. We would lke the opportunity to fmve those practices added andior fo
have the Tlexibiliny to determine the best practices for our state at the state fevel in
coordination with our state WRCS office,

it The interpretive rule purposer The goals expected 1o be achieved with the
interpretive rule is unelear. While theee are outlined activities that will obtain
exemptions from 4084 pesmitting, It s difficult 1o follow how these activities will be

idered for other fedeeal permiiting sotions. 1t s also uoclear when these

L

setivities may not be considercd an establishud farming operation.  For instance, ity

tarm is expanding into waters including wetland areas not previousty included in the Exhibit 1
Testimony of
Trudy Fisher

Bogr Orpcs BON 2261 » Jackson, Mississiery 30225-2261 « Triz (601} 9613000 8 Fav: 6601) 961-5794 « wenvdey sturemes
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farming operation and is employing a conservation practice standard, would a permit
be required for this expansion? Will this interpretive rule apply to farming
operations that have been fallow for several years and wetland vegetation has been
allowed to re-establish?

Voluntary conservation programs: Currently, the Department is working in
partnership with other state and federal agencies as well as conservation groups to
address both water quality and water quantity issues through the implementation of
Nutrient Reduction Strategies and Conjunctive Water Management Strategies. There
are practices, such as NRCS Practice Code 410 (large overfail pipes and low grade
weirs) and 607 (2-Stage Ditches) which have demonstrated environmental benefits in
Mississippi that were not exempt in the rule. The Department has concemns that this
rule may complicate the continued implementation of some of the most promising
voluntary conservation practices and programs.

Potential for unintended impacts: There are instances where a landowner may
follow the NRCS practice standards but not be operating with NRCS oversight, In the
event that a landowner deviates from the practice standard, it is unclear what
regulatory roles would be involved. Also a landowner may be following the NRCS
practice standards but not be considered an ongoing farming operation. Further
information is needed to clarify what is intended by an ongoing farming operation.

Thank you for the opportunity to comment on this matter. The Department looks forward to
obtaining additional clarification and information on this issue. Should you have any questions
about the comments provided, please contact Mike Freiman, Chief of the Surface Water Division
at {601) 961-5271.

el

Sincerely,

Trudy D. Fisher
Executive Director
Mississippi Department of Environmental Quality

Mr. Richard Harrell, Director, Office of Pollution Control
Mrs. Kay Whittington. Director Officc of Land and Water
Mr. Mike Freiman
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November 14, 2014

Ms. Donna Downing

Office of Water

Environmental Profection Agency
Mail Code 2822T

1204) Pennsylvania Avenve NW
Washington, DC 20460

Ms. Stacey Jeasen

Regulatory Community of Practice
US. Army Corps of Engineers
441 G Street NW

Washingion, DC 20314

RE:  Docket ID No. EPA-HQ-OW-2011-0880
Waters of the United States Proposed Rule

Dear Ms, Downing and Ms. Jensen:

The Mississippt Depariment of Environmental Quality (Department) has the delegated anthority
to implement in the Clean Water Act in Mississippi. The Depastment has held that authority
since 1974, and has extensive expertise and experience in implementing the Clean Water Act.
The Department’s mission is to safeguard the health, safety, welfare of present and future
generations of ) sippians. With both its mission and experience in mind, the Department
offers its conunents on the proposed Waters of the United States rule.

ppi requests this proposed rele be withdrawn and amended to fully address the
comments and concems that have been exprossed-sinee the rule was released. The Department
asserts that the implementation of the rule will have negative unintended consequences which
have not fully been discussed and weighed. The proposed rule could, in fact, bave dire impact on
the significant econemic drivers in our state, such as agriculture,

Exhibit 2

The Department speeifically offers the following comments about the proposed rule: Testimony of Trudy Fisher

1, This rule could cause further confusion and expand the scope of jurisdictional
waters in Mississippi. The goal of the rule may have been 10 simplify and clarify issues
caused by recent court decisions, but it has instead created more uncertainty for both the
regutated public and the state regulatory agencies. Terms, such-as those vsed in defining

Post
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“tributary” on page 22202 in the Federal Registry (4 tributary, including wetlands, can
be a nexyral man-aftered, or man-made water and includes waters such as river, streams,
lakes, ponds, impoundmens. canals, and ditches...), can be interpreted and applicd at the
local level in different ways. Field staff from EPA und the Corps of Engineers will be
required to cvaluate circumstances that could in practice expand federal jurisdictional
proteciion (o ureas that have never been considered waters of the U.S. In a worst case
scenarin, for example, there are man-made ditches thal may become regulaied, where
they have never previously been regulated, simply becanse this ditch eventually drains te
a presently defined water of the U.S. Since the rule relies heavily on best professional
Jjudgment as to how “less than perennial flow” will be determined, there will be areas
regulated that otherwise should not be.

This rule will have a negative impact on the continued implementation of some of
the most promising voluntary eonservation practices and programs. The
Depariment is working in partnership with other state and (ederal agencics and
conservation groups, in both the public and private sectors, to address both water quality
and water quantity issaes in Mississippi. The Nutrient Reduction Strategies and
Conjunctive Water Management Strategies include water conscrvation practices that have
demanstrated environmental benefits in the state. The proposed rule through the
definition of “tributaries” may, in fact, cause some Best Management Practices widely
used in the Yazoo-Mississippi Delta for conservation Lo come under the jurisdietion of
the EPA and the Corps. Subjecting those Best Management Practices to Clean Water Act
regulation, and more particularly the financial and other burdens that come with such
regulation, would significantly hamper conservation efforts and, ironicaily, negate yeuars
of hard work toward improving water quality.

For example, tailwater recovery systems allow a farmer to capture the irigation water
applied to the ficlds and hold this water for recirculation in the irrigation system. These
systems may also have an outfall structure to affow water 1o 2xit the irrigation pord in the
event of a significant rainfall event. This necessary outfall structure creates a potential
connection to downstream waters that could possibly be considered a trivutary and
subject to federal regulation. The rule would thus be a significant obstacle to making
meaningful strides to address both water quality and water quantity in (he agriculture
community of Mississippi. Itis imperative that changes be made to the proposed rule 10
specitically address these {ypes of agricultural conservation practices.

. The proposed rale fails to provide a clear definition of a floodplain resulting in more

confusion. Evaluating jurisdictiona} waters in a floodplain has been weakly defined.
Floodplain (pg. 22207 of the Federal Register) means an area bordering iniand or
coastal waters that was formed by sediment deposition from such water under present
climatic conditions and is immdated during periods of moderate to high water flows.
Floodplains and flooding events can vary widely even within a state. In addition,
floodplains are sometimes altered to reduce the size and Fequency of llooding events.
The rule does not address how the floodplain is determined and how man-madc activitics
affect the jurisdictionel determination over time.  The appropriate enlities within
Mississippi should be consulted to provide specific information on floodplains.



[

78

The preposed rule does not address how other Section 404 permitting requirements
and processes will he affected should the proposed rule be implemented, In
particular, the rule will affect how the Mitigation Rule is implemented.  For example,
will tributaries be treated as streams, wetlands, or types of jurisdictional waters for
purposes of satisfying the Mitigation Rele in the 404 permitting process? Given the
definition of a tritutary, it seems that mitigation for tributaries could be achieved through
various forms. The rale must address how identifying waters as tributaries affect
mitigation requirerments as outlined in the Mitigation Rule for Seetion 404 permits.

There is no regional guidance for the impl tation of the propased rule. In the
absence of regional guidanee, it can be assumed that the rule extends federal jurisdiction
10 area not previously recogaized as waters of the U8, Theterrain, landscape uses, and
geomorphology vary widely across the pation, and juristictional waters have different
charaeteristics in various ecoregions.  The rule must recognize the impact that sueh
variation van have in distinguishing the chemical, physical, and biological impacts to
waters of the 1.8, The development of regional guidebooks is the key to
implementation. The rule must recogpize that regional guidance is imperitive to manaige
the reach of a purisdictional determination.

The proposed rule extends federal action into states® jurisdietion, The EPA and the
Carps of Engineers failed o reach out to the individual states o determine what waters
have been defined by the states. For example, Mississippi's statutory definition of state
watery. includes waters defined in the proposed rale as well as waters excluded in the rule
such as groundwater. However, the rule applies o ol warers, including wedands,
adjacent o o water identified in paragraphs {aif!) through ¢3) of this seciion (page
22263 of the Federal Register). Adjacent waters (page 22207 of the Federa! Register)
includes riparian areas defined as an wreg bordering a water where susface or subsurface
hydrology divectly influence the ecological processes and plant and aninmal commmity
structure in that area, This definition allows for an interpretution o include
groundwater,  Hecause groundwater connections may be used io defermine jurisdiction
for surface waters, the assummption can be made that the groundwater itselif wyust be
regulated o protect water quality in the streams, thus expanding federal jurisdiction
bevend what is provided for under the Clean Water Act. The rule must eliminate the
potential for overreaching into waters cleardy not intended for federal regulation,

Mississippi has statutory suthority to establish the minineum flow reguirements in
waters of the state. As the rule states: The ggencies specifically xeek comment on the
uppropricie fow regime for a ditch excavated wholly in uplavds and draining only
uplands.... |page 22203). Mississippi bas the sole responsibility and statutory authority 1o
determine the appropriate low regimes in streams. This is another example of where the
propesed nde extends fedueral action into state jurisdiction.  Therefore, the rule as
currently proposed shoubd be vatdrawn,

Development of the rule failed to acknowledpe the need for education and outreach
to the regolated public and the regulatory community. EPA has failed to provide
adequate explanation, demenstration, and assurance to either the regulated or regulatory
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communitics about how this rule will be implemented. Without adequate, detailed
cducation that includes specific examples by region of what will or will not be waters of
the U.S., the EPA and the Corps of Enginecrs risk creating more confusion. Further, by
ignoring this important condition of making major changes to the Clean Water Act. the
agencies risk perpetuating suspicion and time-consuming delays. The proposed rule
should be with withdrawn until this vital missing piece is developed.

The rule poses a financial hardship to the regulated public and the economy of
Mississippi. Siguificant work and the development of tools are needed to mauke
implementation of a rule {easible. Without the appropriate tools, the amount of time
needed to complete a jurisdictional determination will cause an undue economic burden
to applicants. Should this rule be implemented in the current form, it will have
unnecessary regulatory and impicmentation costs for both the state and the regulated
public. For example, more accurate mapping tools must be developed to ensure that
permitting timeframes are not further extended. Development and use of these kinds of
tools is important to ensure there is not an even greater cconormic burden placed upon
applicants. Likewise, the states must have adequate resources 10 implement o burdensome
new rufe.

Finally, the EPA and the Corp of Enginzers did not collaborate with the states in developing the
proposed rule. Mississippi and the other states will cventually be responsible for bearing a
significant Joad of the implementation of the rute. Meaningful collaboratiou among all the
agencies, both federal and stare, is necessary w develop new rules and to identify the necessary
resources to implement them, This was nol the case with the waters of the U.S. proposed rule,
Given the concerns outlined above, as well as comments provided by others, the rule must be
withdrawn and not be reconsidered until there are significant amendments. The Department
requests the opportunity to offer further comments once these outlined concerns are uddressed.

", D

Gary C."Rikard
Executive Director
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November 14, 2014

Gina McCarthy John M. McHugh
Administrator Secretary of the Army
United States Environmental Protection Agency 101 Army Pentagon

1200 Pennsylvania Avenue, NW Washington, DC 20310-0101

Washington, DC 20460

Re:  Proposed Rule to Define “Waters of the United States,”
Docket ID No. EPA-HQ-OW-2011-0880

Dear Administrator McCarthy and Secretary McHugh:

In April 2014, the Environmental Protection Agency and the U.S. Army Corps of Engineers (the
Agencies) proposed a rule to redefine “waters of the United States™ under the Clean Water Act
(CWA), 79 Fed. Reg. 22,188 (Apr. 21, 2014). Afier its release, the Agencies reached out to
States, the regulated community, and environmental groups in a series of meetings, speeches,
and webinars seeking to explain the proposed rule and answer questions. The Agencies’ belated
efforts to outreach do not support an assertion that the Agencies sought public input.

Such efforts ignore the role States play as co-regulators under the Clean Water Act. The Clean
Water Act is based on cooperative federalism. Under Section 303 of the Clean Water Act all
States identify the designated uses of regulated waters within the State and the criteria to protect
those uses. Under Section 401 of the Clean Water Act, al/ States review federal actions and
certify whether that action wiil meet State water quality standards. Under Section 402 of the
Clean Water Act, forty-six out of fifty States implement the NPDES permitting program. Under
Section 404 of the Clean Watcr Act, two States implement the dredge and fill permitting
program. In addition, States have their own statutes authorizing State water regulatory programs
and defining waters of the State in some cases more broadly than the federal definition.

State regulators were not meaningfully consulted before the Agencies issued the proposed rule,
and therefore were not afforded the opportunity to point out concerns in advance. We recognize
that Agency representatives have expressed a willingness to make changes to the rule based on
comments received during the comment period. We appreciate that willingness. However, our
concerns relate to the legal rationale for the proposal and the implications of that rationale for
State programs. Accordingly, we believe that the scope of changes necessary to respond to State
concerns will be extensive. In such a situation, it is appropriate to withdraw or suspend a
rulemaking and issue a supplemental proposal. This would allow the Agencies to consult with
States before issuing a new proposal and receive public comment on new legal rationales and a
revised jurisdictional scope.

Some of our specific concerns are discussed below.

L Legal Rationale.

Exhibit 3

Testimony of Trudy Fisher
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A. Jurisdiction Based on Ecosystem Connections.

According to the preamble to the proposed rule, the Agencies believe that the federal
government can assert jurisdiction over water if they determine that the water has a “significant
nexus™ to a navigable or interstate water or territorial sea. The Agencies base this belief on
language from the opinion of Justice Kennedy in Rapanos v. United States, 547 U.S. 715 (2006):

Because Justice Kennedy identified significant nexus as the touchstone for CWA jurisdiction,
the agencies determined that it is reasonable and appropriate to apply the significant nexus
standard for CWA jurisdiction that Justice Kennedy’s opinion applied to adjacent wetlands to
other categories of water bodies as well (such as to tributaries of traditional navigable waters
or interstate waters, and to other waters) to determine whether they are subject to CWA
jurisdiction, either by rule or on a case-specific basis. 79 Fed. Reg. at 22,192.

The Agencies also assert a nexus that makes water jurisdictional can be based on use of water as
habitat, water supply, or water retention, referring to that nexus as “connectivity.” 79 Fed. Reg.
at 22,195-96. The Agencies then specifically rely on a report developed by EPA’s Office of
Research and Development that summarizes studies of connections based on movement of
organisms and water storage. Id. at 22,196." Based on the Draft Report, the Agencies conclude
that the following have a “significant nexus™ to a navigable or interstate water or territorial sea:

o Al tributaries (defined in the proposal to include manmade channels, ephemeral
channels, and channels that flow underground), and

o All water that is “adjacent” (defined in the proposal to include all water located in (1) a
“floodplain” (defined as an area formed by sediment deposition from inland or coastal
waters under “present climactic conditions™ and that is inundated during periods of
“moderate to high flows™), (2) a “riparian area™ (defined as an area where surface or
subsurface hydrology directly influences ecological processes and plant and animal
community structure), (3) an area that has a shallow subsurface hydrologic connection
(not defined), or (4) an area with a confined surface hydrologic connection (not defined)
to such water.

In addition, the Agencies propose to assert jurisdiction on a case-by-case basis over water that is
not covered by the tributary or adjacent water categories where the Agencies determine the water
has a significant nexus to a navigable or interstate water or territorial sea, alone or in
combination with other similarly situated waters in the region. The determination of whether
water falls in a category that is per se jurisdictional or is an “other water” with a significant
nexus is left solely to the best professional judgment of EPA or Corps officials.

This legal rationale places no limits on federal jurisdiction, and accordingly, is a basis for
asserting unlimited federal authority over land and water use. The EPA Science Advisory Board

! Referring to “Connectivity of Streams and Wetlands to Downstream Waters: A Review and Synthesis of the
Scientific Evidence™ (September 2013 External Review Draft, EPA/600/R~11/098B) (hereinafter Draft Report).
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(SAB) panel of scientists that reviewed the Draft Report appears to have concluded that all
waters are connected. In fact, their letter dated October 17, 2014 questions why the Agencies
do not assert jurisdiction over groundwater, and questions the basis for any exclusions from
federal jurisdiction.?

We do not dispute the validity of scientific connections within an ecosystem. However, we
strongly dispute any attempt to use such connections as a valid basis for defining the scope of
federal jurisdiction. As noted by the SAB review panel, there are connections among surface
water, groundwater, land, birds, insects, and mammals. The Clean Water Act does not, however,
grant the Agencies authority to regulate on the basis of such connections.

These concerns arise in particular from the use of water retention, biological connections, and
groundwater connections to assert federal jurisdiction. The Clean Water Act protects the quality
of navigable water. To provide that protection, it also encompasses other, non-navigable surface
water. It does not give the Agencies authority to contro} the allocation of water, to protect
animals or habitat, or to regulate groundwater. Despite this, the legal rationale for the proposed
rule suggests that the Clean Water Act inciudes all of these ecosystem components, giving the
statute unlimited scope in contravention of its plain meaning and precedential interpretation.

B. Failure to Recognize the Limits of the Clean Water Act.

Contrary to the legal rationale put forth by the Agencies, the Clean Water Act is a grant of
limited authority.

1. There is no Clean Water Act authority to control the allocation of water.

The Agencies propose to assert jurisdiction over water based on retention and flood control
functions; however, the Clean Water Act expressly reserves that authority to states:

It is the policy of Congress that the authority of each State to allocate quantities of water
within its jurisdiction shall not be superseded, abrogated or otherwise impaired by this
Act. It is the further policy of Congress that nothing in this Act shall be construed to
supersede or abrogate rights to quantities of water which have been established by any
State.

CWA § 101(g).
Section 101(g) was added to the Act in the 1977 amendments. According to its sponsor:

This amendment came immediately after the release of the Issue and Option Papers for
the Water Resource Policy Study now being conducted by the Water Resources Council.
Several of the options contained in that paper called for the use of Federal water quality
legislation to effect Federal purposes that were not strictly related to water quality. Those

2 See letter dated October 17, 2014 to Gina McCarthy from Dr. David T. Allen, Chair, EPA Science Advisory
Board.
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other purposes might include, but were not limited to Federal land use planning, plant
siting and production planning purposes. This State's jurisdiction amendment reaffirms
that it is the policy of Congress that this act is to be used for water quality purposes only.

123 Cong. Rec. &. S19677-78, (daily ed., Dec. 15, 1977) (emphasis added) (floor statement of
Senator Wallop).

EPA’s role in the allocation of water is specified in Section 102(b) of the Act. That role is
limited to recommendations for storage of water for water quality control in federal projects and
federal licenses issued by the Federal Power Commission. In addition, Section 102(d) directed
EPA to consult with States and river basin commissions and submit a report to Congress that
analyzes the relationship between Clean Water Act programs (on the one hand) and programs by
which of other federal agencies and States that allocate quantities of water (on the other hand).?

The statute and its legislative history are clear. The allocation of water is not within the purview
of the Clean Water Act. Accordingly, jurisdiction cannot be based on water supply and water
retention functions.

2. There is no Clean Water Act authority to regulate birds, mammals, insects or
their habitats.

The Agencies propose to assert jurisdiction over water based on its use by birds, mammals, and
insects. In Solid Waste Agency of Northern Cook County v. U.S. Army Corps of Engineers
(SWANCC), 531 U.S. 159 (2001) the Supreme Court reminded us that the focus of the Clean
Water Act is not just water quality generally, but the quality of navigable waters. This case
recognizes that the Clean Water Act left many waters subject to State control. The Court held
that the rock quarry at issue in that case was a “far cry, indeed, from the ‘navigable waters’ and
*waters of the United States’ to which the statute by its terms extends.” Id. at 173. In particular, the
Court noted its concern that asserting jurisdiction over water bascd on use by migratory birds had the
potential to impose on the States’ traditional and primary power of land and water use. /d. at 174.

The quality of water to protect aquatic life is important, and States designate water for aquatic
life uses and establish water quality criteria to protect those uses. Nevertheless, the fact that a
bird, insect or mammal may move from one body of water to another is not relevant to the
protection of water quality. If use by birds, insects, or mammals is a basis for establishing federal
jurisdiction, there is no water beyond federal authority. Accordingly, we disagree that the
Agencies can assert jurisdiction over water that lies wholly within a State on this basis.

3. There is no Clean Water Act authority to regulate groundwater.
The Agencies propose to assert jurisdiction over surface water based on groundwater

connections. This basis for asserting federal jurisdiction is overly broad. As discussed below
(See I1., A.), it will impinge on State authority over both groundwater and land.

% EPA developed a draft report in 1979. Section 102(d) was repealed by P.L. 104-66.
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1I. Impacts of the Proposed Rule on State Programs.

The proposed rule will impact State regulatory programs in ways that the Agencies have not
considered.

A. Expansion in the Number of Point Sources and State Budgetary Impacts.

One potential consequence of the proposed rule is the expansion in the number of regulated point
sources along with increased State budget impacts.

Although the Agencies disavow the intent to regulate the groundwater itself, they claim authority
to regulate water that disappears underground (under the definition of “tributary™) and water with
“shallow subsurface hydrologic connections™ (under the definition of “neighboring” which isa
component of adjacency). It appears that, under the rule, the Agencies are treating groundwater
as a conveyance. That rationale has significant implications that the Agencies may not have
considered or have ignored.

State agencies authorize the location of waste treatment lagoons and solid waste disposal units.
If groundwater is considered a conduit to a water of the U.S., then waste disposal into a State

authorized lagoon or disposal unit could be considered a discharge into a water of the U.S. that
EPA can regulate through a permit under Section 402 of the Act. In fact, some may argue that
the water in the lagoon or the leachate from a landfill should be considered a water of the U.S.

In litigation, citizen plaintiffs have taken the position that if a discharge onto land or into
groundwater can move through groundwater and reach a water of the U.S. that discharge is
subject to regulation under the Clean Water Act. Some courts have agreed.* In one case, the
Conservation Law Foundation alleged that septic systems are point sources that must obtain
NPDES permits because nutrients from septic systems move through groundwater and impact
navigable water. In that case, EPA disagreed that the septic systems were categorically point
sources, arguing that an NPDES permit can be required for a discharge to groundwater only
where it is directly and immediately connected hydrologically to surface water. Conservation Law
Foundation et al. v U.S. EPA, et. al., Case No. 1:10-cv-11455-MLW, Memorandum in Support of
Defendants® Motion for Summary Judgment, at 20-21 (also noting that a hydrological connection
to surface water via groundwater is a site-specific determination).”

In contrast to the position EPA took in its summary judgment motion in the Conservation Law
Foundation case, in the proposed rule the Agencies take the position that groundwater
connections categorically form the basis for Clean Water Act jurisdiction. Since the rule was

*In Hawai'i Wildlife Fund v. County Of Maui , 2014 U.S, Dist. LEXIS 74256, *31 (D. Hawaii, May 30, 2014) the
court held that the County of Maui is liable for discharging effluent into a wastewater reclamation facility without a
NPDES permit where the effluent went into on-site injection wells to a shallow groundwater aquifer and eventually
to the Pacific Ocean. In N. Cal River Watch v. City of Healdsburg, 496 F.3d 993 (9th Cir. 2007), cert. denfed, 552
U.S. 1180 {2008), the court held that a manmade pond created to treat sewage was a water of the U.S. dueto a
groundwater connection and the possibility of flooding.

% The court dismissed the case on jurisdictional grounds, holding the plaintiffs did not have standing.
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proposed, more cases have been filed relying on this misguided theory. See Wildearth Guardians
v. The Western Sugar Cooperarive, (Case 1:14-cv-01503-BNB) (D. Colo., May 29, 2014)
(alleging on-site wastewater ponds are point sources that discharge to waters of the U.S. through
groundwater that has a significant biological, chemical and physical nexus to the South Platte
River).

As aresult, if finalized, the rule could vastly expand the number of waste management units and
land-based activities and point sources under the Clean Water Act, greatly increasing the
workload and budget constraints of the forty-six States implementing the permitting program.
We emphatically note that the Agencies did not acknowledge the impact of this increased
workload in their economic analysis of the proposed rule.”

[3

B. Expansion of Federal Control Over Land and Water Use,

By asserting jurisdiction over areas of land where water flows in direct response to precipitation,
the Agencies are blurring the distinction between nonpoint source runoff and point source
discharges. If the area through which water runs is a water of the U.S., then the federal
government has control of the use of that area. This is federal land use control that will affect
State economic development decisions.

Indeed, all activities that drive economic development in the States would be affected by the
proposed rule, including highway and road construction, pipeline projects, transmission line
projects, farming, flood control, and public works projects. With federal permitting also comes
the potential for a federal veto of State economic development projects.

For example, stream and wetland mitigation costs for state highway projects in the State of
Washington can range anywhere from $180,000 to $2.28 million each.® The likelihood that
roadside ditches would now be included as jurisdictional federal waters would increase those
costs exponentially. The proposed rule could also have similar impacts on States that choose to
build significant infrastructure related to renewable energy or natural gas projects in order to
comply with EPA’s proposed guidelines for states to reduce emissions from existing power
plants under § 111(d) of the Clean Air Act.

In addition, assertion of jurisdiction based on groundwater impacts directly affects States’
authority to allocate water resources. The implications of this rationale became very clear in a
recent draft directive issued by the National Forest Service, titled: “Proposed Directive on
Groundwater Resources Management™ (“*Directive™), 79 Fed. Reg. 25,815 (May 6, 2014).

© This increase in the universe of regulated point sources could be the straw that breaks the back of State water
quality permitting programs that already are struggling to meet the workload demands of regulating pesticide
spraying and implementing new regulations, while funding decreases.

7 The March 2014 Economic Analysis of Proposed Revised Definition of Waters of the United States fails to
analyze or even consider any impacts on section 402 permitting programs and yet concludes that such impacts will

be minimal.

¥ Washington State Department of Transportation, WSDOT Project Mitigation Costs Case Studies (May 2003).
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Under this Directive, the Forest Service claims the authority to evaluate all applications for
groundwater withdrawals not only on Forest Service lands, but also on adjacent lands, due to
“hydraulic continuity.” As in the proposed rule, the Directive has no clear definition of
“adjacent.” If, like EPA and the Corps, the Forest Service believes all waters are connected, it
could likely claim that all state water rights applications must be evaluated by the Forest Service
regard]ess of the distance from federal lands. Thus, the theory of federal jurisdiction espoused by
EPA and the Corps has implications even beyond the Clean Water Act.

C. Failure to Provide Consistency and Clarity.

One stated purpose of the proposed rule is to provide consistency and clarity. See 79 Fed. Reg. at
22,189. However, the Agencies acknowledge geographic differences among the states.” In fact,
in the same section of the preamble where the Agencies claim that the proposed rule promotes
consistency, clarity, and certainty, they acknowledge that the definitions of riparian area and
floodplain are not consistent, clear, or certain and will be left solely to the best professional
judgment of EPA and Corps officials. 79 Fed. Reg. at 22,209-10.

The definition of tributary poses similar problems. The Agencies acknowledge geographic
differences in determinations of whether or not an ordinary high water mark is present. See 79
Fed. Reg. at 22,202. These determinations too are left solely to the best professional judgment of
EPA and Corps officials.'”

We agree with the Agencies that there are geographic differences around the country, but giving
federal officials authority to change the scope of federal jurisdiction based on location provides
for inconsistency, obscurity, and uncertainty. To avoid this outcome, federal jurisdiction should
be limited to water that is clcarly subject to Clean Water Act authority based on navigability or a
demonstrated ability to impact the quality of navigable water. Regulation of other water may be
appropriate depending on location and function, but decisions based on such geographic
differences are best left to the discretion of State officials. Federal jurisdiction must be
consistent, clear, and certain.

79 Fed, Reg. at 22,196 (recognizing differences in degree of connectivity based on geography); 79 Fed. Reg. at 22,
198 (recognizing jurisdiction over other water will vary based on geographic variability); 79 Fed. Reg. at 22,208-09
(seeking comment on placing geographic limits on the use of shallow subsurface hydrologic connections and
confined surface hydrologic connection).

' There is reason for questioning that judgment. Corps officials admit that the identification of Ordinary High
Water Marks (OHWMs) is inconsistent and subjective. See Matthew K. Mersel, U.S. Army Corps of Engineers,
Cold Regions Research and Engineering Labaratory, Development of National OHWM Delineation Technical
Guidance (Mar. 4, 2014), available at

http//insideepa.comy/index. phploption=com_iwpfile&amp:file=api2014/epa2014 0760 pdf. Examples were
provided in a March 30, 2004, hearing of the Water Resources and Environment Subcommittee of the House
Committee on Transportation and Infrastructure on “Inconsistent Regulation of Wetlands and Other Water (House
Doc. No. 108-58). In that hearing, one witness testified that a Corps official found that a tributary extended beyond
its channel via a manmade ditch and a 25-year old skidder rut to establish a connection to a wetland. /d. at 81-82.
Under the proposed rule, Corps officials would remain free to conclude that a skidder rut has an OHWM.
Alternatively, the proposal would allow them to conclude that the skidder rut is a “confined surface hydrologic
connection” that makes an otherwise isolated wetland a water of the U.S.
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D. Expansion of the Scope of State Regulatory Programs

Another consequence of the proposed rule that the Agencies have overlooked is the impact on
States’ water quality standards programs. Like the impacts on permitting programs, the
economic analysis accompanying the rule asserts, without analysis, that impacts on water quality
programs implementing Section 303 of the Act will be minimal.

Currently, not ali States include ephemeral waters in their regulatory programs. In comments on
the 2011 guidance, Kansas noted that expanding federal jurisdiction to include ephemeral water
would bring approximately 100,000 miles of dry erosion features into their State clean water act
program, and Kansas would then be compelled to assign water quality standards and develop
total maximum daily loads (TMDLs) for “what amounts to surface depressions that function only
during sufficient precipitation.”*' After an extensive stakeholder process, the State of Missouri
recently adopted changes to its stream classification program, expanding it to include all streams
represented in the 1:100,000 scale of the USGS National Hydrology Dataset.” The decision to
exclude default classification of smaller streams (those represented at the 1:24,000 scale) was
based on an evaluation of the aquatic resources of the state.”®

This increase is not limited to Kansas and Missouri. Indeed, it would be similar in most States.
States are required under Section 305(b) of the Act to submit to EPA a description of the water

quality of all federal waters within their borders. The most recent State reports can be found on
the EPA’s website.” Comparing the “waters of the United States” reported by States to recent

USGS maps released by EPA shows a 131% increase in federal waters.

The Agencies have failed to quantify the burden on State regulators from this increased federal
jurisdiction. EPA’s ATTAINS database that tracks TMDL development reports a total of
3,533,205 river and stream miles in the United States based on data reported by States using the
National Hydrography Dataset (NHD). The NHD is a database that interconnects and uniquely
identifies the millions of stream segments or reaches that comprise the Nation’s surface water
drainage system and is based on the USGS 1988 1:100,000-scale Digital Line Graph (DLG)

Y July 14, 2011 Comments of the State of Kansas on EPA and Army Corps of Engineers Guidance Regarding the
identification of Waters Protected by the Clean Water Act.

12 See 10 CSR 20-7.031(2)(A) (adopting fishable, swimmable standards for: “1. All perennial rivers and streams; 2.
All streams with permanent pools; 3. Al rivers and streams included within the 1:100,000 scale National
Hydrography Dataset (NHD) described in subsection (1}(R) of this rule.”). This decision expanded the miles of
classified streams in Missouri from 25,025 to a total of 109,870. Missouri Department of Natural Resources,
Regulatory Impact Report, In Preparation for Proposing, An Amendment to 10 CSR 20- 7.031, Missouri Water
Quality Standards (June 3, 2011), at 26.

'3 Missouri Department of Natural Resources, Regulatory Impact Report, In Preparation for Proposing, An
Amendment to 10 CSR 20- 7.031, Missouri Water Quality Standards {June 3, 2011}, at 35.

* hitpy/fwater.epa.cov/lawsregs/euidance/cwa/305b/upload/2000_06 28 305b 98report appenda.pdf
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hydrography dataset integrated with reach-related information from the USEPA Reach File
Version 3.0-Alpha release (RF3-Alpha)."”

According to EPA’s report on “The Ecological and Hydrological Significance of Ephemeral and
Intermittent Streams in the Arid and Semi-arid American Southwest” (EPA/600/R-08/134) (Nov.
2008), even the high resolution NHD “may grossly underestimate the number and length of
drainage networks,” i.e., ephemeral streams. (“Heine et al. (2004) reported that USGS 1:24,000-
scale maps under-represented drainage networks by 64.6 percent in a study in Kansas™).

EPA’s currently approved Information Collection Request (ICR) (EPA ICR No. 1560.10, Nov.
2011) for both water quality reporting and TMDL development activities estimate the cost to
States for those programs at $193,568,080 a year. Of that amount, $21,390,991 is for assessment
activities. The remaining costs of $172,267,089 are for TMDL development and EPA assumes
4000 TMDLs a year, averaging $43,000 per TMDL.

If a final rule includes all ephemeral drainages and all “adjacent water™ as waters of the U.S.,
then the cost to States to include these in their water quality programs will increase significantly.
While the Agencies have failed to include these costs in the regulatory impact analysis of the
proposed rule, some States have provided cost estimates. According to the State of Missourt, if it
had to regulate all stream miles discernible at the 1:24,000 scale of the National Hydrology
Dataset, it would add an additional 158,565 miles of stream (183,591 miles total) to its existing
classified waters network and would more than double the State’s monitoring costs from about
$11.2 million a year to $24.2 million."

The Agencies may argue that EPA will not require States to set standards for these waters or
include them in monitoring programs; however, Section 303 of the Act applies to all waters of
the U.S., and citizen plaintiffs could sue EPA for failing to force States to take such actions.”

This is a real impact of the rule on State regulatory programs that the Agencies must include in
their economic analysis and take into account in the amount of federal funding provided for State
programs under Section 106 of the Clean Water Act.

ITII.  Failure to Comply With Executive Order 13121.

We note that the U.S. Small Business Administration Office of Advoeacy recently sent a letter
requesting the Agencies to withdraw the rule due to the failure to evaluate impacts on small

* EPA’s ATTAINS database also reports a total of 107,700,000 wetlands acres.

'® See supra n.12 at 25, 35. If existing standards do not apply to the newly regulated waters, States also will have to
incur significant costs developing new water quality standards.

' Indeed, such a lawsuit was filed in Missouri. Missouri Coalition for the Environment v. Lisa P. Jackson, Case No.
10-04169-CV-C-NKL. In that case, the court agreed with EPA that imposing federal standards was a discretionary
action. However, the samie issue currently is being litigated in the Fifth Circuit in Gulf Restoration Network v. EPA,
Case No. 12-cv-677.
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businesses as required under the Regulatory Flexibility Act.'® Similarly, the Agencies have
failed to evaluate the federalism impacts as required under Executive Order 13132.

The Agencies have certified that: “This action will not have substantial direct effects on the
states, on the relationship between the national government and the states, or on the distribution
of power and responsibilities among the various levels of government.” 79 Fed. Reg. at 22,220
We disagree. Under the Executive Order, federalism implications include “substantial direct
effects on the States, on the relationship between the national government and the States, or on
the distribution of power and responsibilities among the various levels of government.” As
discussed above, the proposed rule will have these effccts.

We acknowledge that the Agencies held some briefings for State and local governments on the
subject of the proposed rule in 2011. Nevertheless, given the new direction the Agencies have
taken with their reliance on ecological connections, water retention, and groundwater to cstablish
federal jurisdiction, and the resuiting impact on State authorities, we urge you to fully comply
with Executive Order 13132 and conduct a meaningful dialogue with State governments.

In particular, we ask that the Agencies fully comply with the “Fundamental Federalism
Principles” of section 2 and the “Federalism Policymaking Criteria™ of section 3 of the Executive
Order. The Ageneies should strictly adhere to constitutiona! principles and statutory authority,
providing States with maximum administrative discretion and relying on State policies to the
maximum extent practicable. To do so, the Agencies must develop a supplemental proposal.

Before issuing a supplemental proposal, we ask the Agencies to work with States to identify the
problems you are seeking to address and to focus the rulemaking on solving those problems. An
after-the-fact explanation of a federal agency proposal is not sufficient. States support the goals
of protection of water quality and clarity and want to work with the Agencies on the
development of a rule that achieves those goals while recognizing geographic differences. An
after-the-fact explanation of the intent of a proposed rule does not appropriately recognize the
role that the Clean Water Act designates to States.

Only by working with States as co-regulators will the Agencies be able to fully comply with the
Federalism Executive Order. Specifically, the dialogue we are requesting is necessary for the
Agencies to be able (o develop “a federalism summary impact statement, which consists of a
description of the extent of the agency’s prior consultation with State and local officials, a
summary of the nature of their concerns and the agency’s position supporting the need to issue
the regulation, and a statement of the extent to which the concerns of State and local officials
have been met.”

Conclusion
In summary, the proposed rule would fundamentally alter the ability of States to make decisions

regarding the use of land within our borders. Such an expansion would also impact our ability to
convey water supplies. Finally, such an expansion would impose significant costs on States by

'8 Letter dated October 1, 2014 from Winsiow Sargeant, Ph.D., Chief Counsel for Advocacy.
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requiring States to designate the uses and assess the conditions of more waters, to develop total
maximum daily loads for waters not meeting their uses, and to issue permits for more activities.
Given the fact that States often regulate more waters than are encompassed by the current
definition of “waters of the United States”, it is not clear what benefit this expansion of federal
authority is designed to achieve. It appears that the Agencies did not even consider existing
State authorities when developing the proposed rule.

For all of these reasons, we request that the Agencies withdraw or suspend this rulemaking and
work with States to develop a supplemental proposal.

Sincerely,

Alabama Department of Environmental Management

5w [ FH.

Lance R. LeFleur

Director
kK

Arizona Department of Environmental Quality

Hegfy R. Darwin
Dfrector
* %k

Indiana Department of Environmental Management

54//{ v

Thomas Easterly

Commissioner
*ok

Kansas Department of Health and Environment

g\,ﬂ»w— W, }/ /,%,&M_,

John W. Mitcheli

Director
X%k



91

Louisiana Department of Environmental Quality

‘ }:ﬂm@

Peggy M. Hatch

Secretary
*kk

Mississippi Department of Environmental Quality

Gary Rickard
Executive Director
&k ok

Oklahoma Department of Environmental Quality

ST o

Scott Thompson

Director
kA&

Wyoming Department of Environmental Quality

~— \‘;\g

Todd Parfitt

Director
*& %

cc: Ken Kopocis, EPA
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STATEMENT OF MARTY D. MATLOCK, PhD, PE, BCEE
Executive Director, Office for Sustainability
Professor, Biological and Agricultural Engineering
University of Arkansas

Before the US Senate Committee on Agriculture, Nutrition, and Forestry
Room 328a, Russell Senate Office Building, Washingten, DC
December 3, 2014

“Farmers and Fresh Water: Voluntary Conservation to Protect Our Land And Waters”

Chairwoman Stabenow, Ranking Member Cochran, Senator Boozman, and members of the
Committee, thank you for this opportunity to testify at today’s hearing, and to discuss an
important issue for US agricultural producers.

I have spent the past 25 years investigating agricultural impacts on water quality, including
stream ecosystem function and structure. 1 have worked with USEPA, USDA-ARS, USDA-
NRCS, various state, county and local organizations, and farmers to improve water quality at
watershed scales using a variety of best management practices (BMPs). 1 have also worked with
municipal and industrial facilities that have regulated water quality criteria under the Clean
Water Act National Pollutant Discharge Elimination System (NPDES) permit program. I have
seen the benefits and challenges associated with both strategies for protecting water quality.

Regulatory approaches such as the NPDES permit program are very effective at implementing
thresholds and enforcing limits where there are clear and unambiguous sources of pollution.
Municipal and industrial wastewater treatment facilities and concentrated animal feeding
operations (CAFOs) have discrete discharge points (usually pipes) that can be monitored,
managed, and regulated. Non-point sources of impacts (those that are not from a pipe or other
conveyance) are more difficult to regulate because there is no point of discharge.

Water quality in a river, stream, reservoir or estuary is the product of the cumulative activities
upstream in the watershed. Human activities throughout the watershed impact water quality.
Existing and changing land uses, including urbanization, residential development, agricultural
production, and forestry, change the way water interacts with and moves across the landscape.
Paving, plowing, grading, and other landform modifications increase runoff volume, water flow
velocity, and the contaminants carried into water bodies.

The mechanisms of impacts of agricultural activities on water quality are well known. Crop
tillage practices can result in soil erosion, ultimately increasing sediment pollution. Nutrients,
particularly nitrogen and phosphorus, are transported to streams either in solution or attached to
soil particles. In some cases pesticides can be transported to streams via the same mechanism, or
through overspray into waterways. Animal production grazing systems can result in field and
stream bank erosion. Bacteria from animal manure can also reach waterways, either as a result
of land application of the manure for fertilizer or direct runoff from production units.

Best management practices (BMPs) have been developed over the past 100 years for each of
these categories of water quality impact across the agricultural landscape. Recently many of



93

these BMPs have been translated to urban systems, referred to as Low Impact Development
(LID) practices or green infrastructure design. In agricultural landscapes BMPs are part of
integrated National Resource Conservation Service (NRCS) conservation strategies and include
clements such as conservation tillage practices to reduce erosion and increase soil health, nutrient
management planning to reduce N and P loss, vegetative filter strips to capture soil and nutrients,
and riparian zone conservation areas to provide. Implementation of these BMPs is often called
“voluntary”, when a more accurate term would be “incentivized”. Agricultural producers who
participate in any USDA program (EQIP, crop insurance, etc.) must also implement conservation
plans. The specific criteria for these practices vary by region but water quality protection is a
common criterion for conservation plans,

The incentivized adoption strategy employed by USDA NRCS has resulted in dramatic
improvements across the US agricultural landscape. In the nearly 80 years since the formation of
the US Soil Conservation Service the US landscape has been transformed from an ecological
wasteland to the most efficient, effective, and productive agricultural landscapes on Earth. The
SCS has evolved to become the Natural Resource Conservation Service; conservation districts
have been established with local farmer governance and expertise in every county in every state
in the Nation, and the US Extension Service has become the world’s most effective instrument
for agricultural innovation and stewardship. In 2014 the United States is projected to produce
almost 37 percent of the world’s corn on 20 percent of global planted acres, and 31 percent of the
world’s soybeans on 27 percent of global planted acres (USDA, 2014). US production and
efficiency for corn and soybeans are the highest in the world.

The US agricultural community recognizes this is not enough to insure sustained prosperity
across the heartland. In 2007 representatives from the US agricultural supply chain met to
develop a strategy for insuring the sustainability of US agriculture, focusing on agronomic crops
(corn, soybeans, cotton and wheat). This organization became The Field to Market Alliance for
Sustainable Agriculture, a multi-stakeholder collaboration of representatives from the entire US
agricultural supply chain. [ serve on the Executive Committee for Field to Market, and have
worked with this group over the past seven years to develop first-tier key performance indicators
(KPIs) for row crop agriculture.

Across the entire agriculture supply chain — from the farm gate to the restaurant counter — the
challenge of meeting demand for a rapidly growing population, while conserving natural
resources, has become increasingly complex. With the world population estimated to exceed 9.5
billion by 2050, the entire food chain must work together to efficiently and responsibly lay the
groundwork for the future. Field to Market defines sustainability as meeting the needs of the
present while improving the ability of future generations to meet their own needs. This means
that US farmers must work across the agricultural and food value chain in order to:

Increase productivity to meet future food, fuel and fiber demands;

Improve the environment;

Improve human health

Improve the social and economic well-being of agricultural communities

el

Field to Market is composed of a diverse group of grower organizations; agribusinesses; food,
fiber, restaurant and retail companies; conservation groups; universities and federal agency
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partners who focus on promoting, defining and measuring the sustainability of food, fiber and
fuel production. We defined as criteria for adoption of any KPI that they must be:

1) Science driven,

2) Outcomes based,

3) Technology neutral, and

4) Transparent.

Field to Market is in the process of developing and benchmarking KPIs across all three domains
of sustainability: environmental, social, and economic. The five first-tier environmental KPIs
developed by Field to Market were:

a. Soil Erosion

b. Energy Use

c. Greenhouse Gas Emissions

d. Water Use

e. Land Use
Next tier KPIs include biodiversity, nutrient use efficiency and water quality. KPIs for social and
economic domains are also being developed for 2015.

The Field to Market team analyzed metrics over the past 30 years (1980-2011) for each
environmental KPI at the US national level for the major US crops: corn, soybeans, cotton,
wheat, potatoes and rice (Field to Market, 2012). During that period yield per planted acre
increased for all crops. The most dramatic increases were with corn (+64%), potatoes (+58%),
soybeans (+55%), and rice (+53%); moderate increases were achieved with cotton (+43%), and
wheat (+25%) (Field to Market, 2011), This report is included as an annex to this testimony.

Soil crosion reduction has been a major sustainability success in US agriculture. On a unit of
production basis (tons of soil lost per ton of crops produced) soil erosion decreased over the past
30 years for all six crops: corn (-67%), cotton (-68%), soybeans (-66%), potatoes (-60%), rice (-
34%), and wheat (-47%). Similar efficiency improvements were achieved across the other four
KPIs. These improvements have been the product of research and innovation in plant genetics,
tillage practices, smart implements, and constant and incredible effort by producers.

In spite of the incredible improvements US agricultural producers have made across first tier
environmental KPIs we still have a number of challenges ahead. Soil loss across US agricultural
lands decreased in total mass by 41 percent in the past 30 years, but the amount of soil eroding
each year is still too high (USDA, 2013). However, we are not done yet; erosion in 2010 was
essentially unimproved from 2007. Soil erosion is not an inevitable cost of agricultural
production. We can do better.

The process of continuous improvement is the essence of sustainability. The Field to Market
initiative provides a framework for continuous improvement for outcomes-based KPls for
agricultural producers. Producer organizations like Cotton Incorporated and the United Soybean
Board define sustainability goals for KPIs like soil erosion and water quality. Improvements
across each KPI will be measured and reported using transparent and scientifically appropriate
methods in order to accelerate improvements in outcomes.
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The Fertilizer Institute, one of Field to Market’s members, initiated the 4R program to enhance
nutrient stewardship by farmers (http:/www.nutrientstewardship.com). This program provides
nutrient management guidance for applying the Right fertilizer source at the Right rate, the Right
time and on the Right placc. The 4R program has been implemented nationally with targeted
implementation in high nutrient sensitive areas such as the Great Lakes region. This is one
example of the many Examples of instructional materials are included as an annex to this
testimony.

In conclusion, it is my assessment that US agricultural producers are more engaged than ever
before in programs and practices that will continue to improve efficiency and reduce impacts
from production. These non-regulatory programs provide a platform for innovation based on
the freedom to explore new technologies and try new practices. Regulations tend to dis-
incentivize innovation because compliance is the outcome, not continuous improvement for a
metric. The sustainability initiatives led by Field to Market will revolutionize targeted
implementation of practices across the agricultural landscape, resulting in measurable
improvements in KPIs. This process is occurring now, without regulation.
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Statement of Sean McMahon
Executive Director, lowa Agriculture Water Alliance
Senate Agriculture Committee Hearing
“Farmers and Fresh Water:
Voluntary Conservation to Protect our Land and Waters”
December 37, 2014

Good morning, Chairwoman Stabenow, Ranking Member Cochran and members of the committee.
Thank you for the opportunity to testify today and provide information to the committee on water quality,
voluntary conservation incentives, the lowa Nutrient Reduction Strategy and the lowa Agricuiture Water
Alliance. I am here for the purposes of helping to educate and inform and not to advocate or lobby on any
particular legistation that is currently before Congress.

[ would like to thank the committee for its work earlier this year and dating back to the previous Congress
to pass a bipartisan Farm Bill that contained the strongest Conservation Title of any Farm Bill in history.
This is the first Farm Bill to ever have more funding in the Conservation Title than the Commodities
Title. The recent Farm Bill includes an innovative new program called the Regional Conservation
Partnership Program. This program codifies the principle of targeting conservation practices to where
they can have maximum impact, and ushers in a new era of public private partnerships. The new Farm
Bill also recouples crop insurance with conservation compliance for the first time since 1993, which will
ensure more soil conservation on Highly Erodible Lands while preventing wetlands from being drained
and native prairie from being ploughed. I would like to thank the entire committee for their excellent
work on the recent Farm Bill, but in particular I would like to single out Chairwoman Stabenow for her
tremendous persistence and tireless efforts to pass this historic legislation.

As Executive Director of the lowa Agriculture Water Alliance, I am partnering with many organizations
including the Natural Resources Conservation Service (NRCS) to help to implement the Farm Bill and
deliver conservation more effectively in Iowa. The lowa Agriculture Water Alliance was launched on
August 25® of this year. It was created by three leading lowa agricultural associations — the lowa Corn
Growers Association, lowa Pork Producers and Towa Soybean Association. The purpose of the lowa
Agriculture Water Alliance is to increase the pace and scale of implementation of the lowa Nutrient
Reduction Strategy [lowa Strategy].

Towa is blessed with some of the most productive soils in the world. Iowa’s fertile soils and cropping
systemns help feed the world, but also contribute to water quality concerns. Many streams and lakes in
fowa are listed as impaired waters. The dominant corn and soybean cropping systems in lowa are
inherently “leaky,” meaning that nitrogen and phosphorous are easily transported to streams. Excessive
nutrients in agricultural run-off are impacting Iowa’s waters as well as the Gulf of Mexico.' lowa is one
of the largest annual contributors of nitrogen and phosphorous to the Gulf of Mexico hypoxic zone.
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Nutrient defivery to the Gulf of Mexico
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That is not to suggest that nutrient impairment in Towa is chiefly due to mismanagement of fertilizer and
manure. On the contrary, it has more to do with precipitation, soil types and historic changes to land use
and hydrology. Soils with high organic matter will lose nitrogen even without any fertilizer application.t
Parts of lowa, including the Des Moines Lobe in north central lowa, are extensively drained with
subsurface tiling. This altered hydrology accelerates nutrient transport. In recent decades lowa has seen a
considerable increase in corn and soybean row crop acres and a decrease in pasture and small grains. The
loss of perennial vegetation and shorter crop rotations have contributed to water quality concerns by
having mostly bare row crop ground in the spring when Iowa typically receives the heaviest precipitation.
It is worth noting that only an estimated 5% of all nitrogen inputs and 4% of all phosphorous fertilizer
inputs in watersheds are lost to lowa streams. The rest is removed by harvest, grazing, volatilization, and
denitrification or is immobilized in the soil (Libra et al., 2004).#

The lowa Strategy, released on May 29%, 2013, is a science-based framework to assess nutrient loading
and reduce the impacts of excessive nitrogen and phosphorous loads to Iowa waters and the Gulf of
Mexico. It directs efforts to cost-effectively reduce surface water nutrients from both point sources, such
as wastewater treatment and industrial facilities, and nonpoint sources, such as farm fields.” This
coordinated approach between the point source and nonpoint source strategies allows for collaboration
among agricultural, municipal and industrial interests to meet the overall goals of the [owa Strategy in a
cost-effective manner. lowa leaders from agriculture, municipalities and industry representing the point
source and non-point source communities are working together to implement the lowa Nutrient Reduction
Strategy throngh the Water Resources Coordinating Council.
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The lowa Strategy calls for overall reductions of Iowa’s nitrogen and phosphorous loads to lowa waters
and the Gulf of Mexico by at least 45%. The majority of the reductions will come from nonpoint sources.
The Iowa Strategy calls for a 41% decrease in nitrogen and a 29% decrease in phosphorus from nonpoint
sources in the overall state-wide nutrient load, primarily from reducing nutrient loss in agricultural run-
off. The Strategy also calls for a 4% reduction of nitrogen and 16% reduction in phosphorous in the
overall state-wide nutrient load from point sources. Point sources account for 8% of the total nitrogen
load and 20% of the total phosphorous load in fowa annually. Nonpoint sources aceount for 92% of the
total nitrogen load and 80% of the total phosphorous foad in lowa annualfy. Both the nonpoint and point
sources play important roles in determining Iowa’s water quality on both an annual and seasonal basis.
While point source loading is considerably less than nonpoint loading on an annual basis, during times of
the year with seasonally low flows and droughts, point sources can be the dominant factor in determining
water quality in some watersheds.”

The lowa Nutrient Reduction Strategy was developed in response to the 2008 Gulf Hypoxia Action Plan
which calls for all states along the Mississippi River to develop strategies to reduce nutrient loading to the
Gulf of Mexico." It is the first state strategy of its kind to lay out a plan to meaningfully address Gulf
Hypoxia. The Strategy was developed over a two year period by the lowa Department of Agriculture and
Land Stewardship (IDALS), lowa State University and the lowa Department of Natural Resources
(IDNR). IDALS led the development of the nonpoint source strategy; the ISU College of Agriculture and
Life Sciences led the development of the nonpoint source science assessment; while the IDNR led the
development of the point source strategy. More than 1,700 comments were reviewed before the Strategy
was finalized. The Strategy continues reliance on voluntary conservation activities for nonpoint sources
and will require permitted point source facilities to further reduce nitrogen and phosphorous in their
discharge water. Achieving those reductions will likely be extremely expensive for municipalities and
industries, so the Strategy calls for the State of lowa to develop a water quality trading system to
potentially lower compliance costs." A trading system or framework would enable point source facilities
to pay for farmers and other landowners to implement conservation practices. In return, the point source
facilities would receive credits for the nutrient reductions that would result from the conservation
practices they paid for, helping them to meet their permit obligations.

The lowa Strategy follows the framework provided by the EPA in a March 16, 2011 memorandum titled
“Recommended Elements of a State Framework for Managing Nitrogen and Phosphorous Poltution.”#
The Strategy’s approach is to achieve nutrient load reductions through technology based actions while
continuing to assess and evaluate nutrient water quality standards.

There have recently been increasing calls to regulate agriculture under the Clean Water Act. Our current
voluntary approach to private lands conservation is under increasing pressure and criticism. I personalty
believe that regulating non-point agricultural runoff in lowa would be a very expensive and ineffective
experiment due to the scale and variability of agriculture in lowa. lowa has approximately 92,000 farms.™
By comparison, there are only 6,579 Major National Pollution Discharge Elimination System (NPDES)
permittees and 87,000 Non-Major NPDES permittees in the entire nation as of July, 2014.* It is difficult
to fathom how regulation would work at that scale when one considers that there would be approximately
as many nonpoint permittees in lowa as there are currently point source permittees throughout the entire
United States. Agriculture is highly variable in lowa. There are ten different Major Land Resource Areas
(MLRAs) in lowa that vary greatly in terms of geology, climate, hydrology, soil types, slopes, land uses
and crop yields,® Soils are known to vary a great deal even within a single field, let alone across different
MLRAs. A prescriptive one-size-fits-all regulatory approach is not conducive to such variability. In my
opinion, it is better to focus on outcomes, and let farmers decide which practices will work best for their
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particular fields to improve water quality rather than prescribe specific practices that may not be suited to
every location through a regulatory model. Finally, it would be extremely challenging to police regulating
nonpoint agricultural run-off since fertilizer management practices are non-structural in nature and
therefore difficult to ascertain and detect. It is not practical to measure edge-of-field water quality on
92,000 farms. That would take an extraordinary amount of financial and human resources. The people of
lowa and its natural resources would be much better served by allocating appropriate resources for
voluntary conservation measures that will improve water quality.

Three agricultural associations — the Jowa Soybean Association, lowa Com Growers Association, and
Towa Pork Producers — are committed to ensuring the success of the lowa Strategy through voluntary
conservation actions. In an effort to foster better collaboration among fowa’s agricultural groups and
produce quantifiable results to improve water quality at meaningful scales, these organizations recently
established the lowa Agriculture Water Alliance, The mission of the lowa Agriculture Water Alliance is
to unite agricultural groups and other committed partners to implement a statewide effort to improve
water quality that is both accountable and credible, improving the state’s water quality while maintaining
and improving agricultural productivity.

The lowa Agriculture Water Alliance is collaborating with IDALS, NRCS, ISU, University of lowa, local
Soil and Water Conservation Districts, agricultural retailers, Agribusiness Association of lowa and many
other committed partners to pursue voluntary approaches to implementing the fowa Strategy and
addressing nonpoint source pollution by continuing to reduce nutrient transport to water resources. The
lowa Agriculture Water Alliance is committed to working with our partners to further the Iowa Strategy
by raising awareness of the strategy among farmers, driving increased adoption of conventional
conservation practices, pairing the most effective in-field and off-field conservation practices for
cumulative impacts, targeting practices for maximum conservation effectiveness, and helping to develop
market driven approaches to conservation.

Nonpoint Source Science Assessment

The lowa Science Assessment, conducted by a science team fed by ISU, entailed a comprehensive
literature review by 23 ISU and government agency experts. The Science Assessment identifies
management practices, land use practices, and edge-of-field practices that are effective in reducing
nitrogen and phosphorous, quantifies load reductions for those practices and estimates the cost of each
practice in terms of cost per pound of reduced nutrients. This extensive review provides a valuable
reference for implementing the Iowa Strategy and prioritizing practices. ™

The science team evaluated the following conservation practices for effectiveness at redueing nitrogen
and phosphorous loading.

Nitrogen Management Practices
«Application (Timing, Rate, Placement, Source)
*Drainage Water Management
*Extended rotations
*Cover crops
»Alternative land uses (Energy Crops, Perennial Crops, Land Retirement)
*Buffers
*Targeted Wetlands
*Bioreactors™”
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Phosphorous Management Practices

Cover Crops

Alternative land uses (energy crops, perennial crops, land retirement)
Extended rotations

Application (rate, placement, source and timing)

Tillage and residue management

Buffers

Erosion control practices and structures™
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The lowa Strategy allows for additional practices to be evaluated and approved. Saturated buffers were
included as an approved practice under the lowa Strategy in 2014. Other practices that may be considered
in the future might include Science-based Trials of Row Crops Integrated with Prairie Strips (STRIPS,

see hitp: wwvw nremuiastate eduresearch’STRIPs ), stream bank stabilization and two-stage ditches.
According to the lowa Strategy, “there is still a need for development of additional practices, testing of
new practices, further testing of existing practices, and verifying practice performance at implementation
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scales. The strategy encourages the development of new science, new technologies, new opportunities,
and the further engagement and collaboration of both the public and private sectors.” *

The Science Assessment concluded that it will require a combination of in-field and off-field practices to
achieve the goals of the Towa Strategy "

Nonpoint Source Strategy and Estimated Costs

The science team led by ISU developed scenarios of combinations of practices that could achieve the
nonpoint goals of the strategy. Three example scenarios were developed that meet both the 41% nitrogen
and 29% phosphorous nonpoint source goals. Initial investment costs-of the three scenarios range from
$1.2 billion - $4 billion, while annual costs range from $77 million per year to $1.2 billion per year.

Point Source Strategy and Estimated Costs

A total of 102 major municipal facilities serve the wastewater treatment needs of 55-60% of lowa
residents and treat more than 80% of all wastewater handled by lowa cities. Among permitted industrial
facilities, there are 28 that discharge significant amounts of nitrogen and phosphorus to lowa waters.
Under the Iowa Strategy, for the first time, discharge permits issued to these 130 facilities will require
implementation of technologically and economically feasible process changes for nutrient removal. These
changes are intended to achieve reductions of at least two-thirds in the amount of nitrogen and three
fourths in the amount of phosphorous from current discharge levels from those facilities. If successful,
this strategy will reduce the amount of nitrogen and phosphorous loading from point sources by 11,000
tons per year and 2,170 tons per year, respectively. This approach is anticipated to cost approximately
$1.5 B if implemented in full

Watershed Prioritization and Demonstration Projects

The lowa Strategy calls for implementing watershed demonstration projects in nine priority watersheds.
Eight projects were awarded a total of $4,166,000 in 2013. These projects generated over $8,000,000 in
additional match from project partners and landowners.
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WQI HUC12 Watershed Applications - 2013 Awarded Projects

image courtesy of IDALS

Demonstration projects involve engagement among numerous partners and stakeholders and inciude a
commitment to implement a wide variety of practices within the project area to demonstrate their
effectiveness and adaptability. ™ IDALS issued a Request for Applications for additional demonstration
projects in October, 2014,

Iowa Nutrient Research Center

The lowa Nutrient Research Center [the Center] was established by the lowa Legislature in 2013 for the
purpose of pursuing a science-based approach to nutrient management research. The Center will build
upon the work conducted in the science assessment by continuing to evaluate the performance of current
and emerging nutrient management practices. The Center will use an adaptive management framework
for providing recommendations regarding the implementation of current nutrient management practices as
well as the development of new nutrient management practices.™

The Center is also helping to track progress toward implementing the lowa Strategy beyond ambient
water quality monitoring. The Center is working on a public-private framework for gathering better
baseline data and tracking conservation practice adoption and calculated or modeled load reductions
resulting from practice adoption. ™%
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Conclusion

Achieving the goals of the lowa Strategy is a daunting challenge. It will take many committed partners
and will likely take decades to realize 45% reductions in state-wide nitrogen and phosphorous loads. We
have had a century and a half of agriculture’s impacts on water quality in lowa and there is already a great
deal of “legacy™ nutrients and sediment in lowa’s waterways. Yet fowa farmers are committed to helping
lead an effort based on sound science that will fulfill the goals of the strategy and help to improve water
quality both in fowa and downstream to the Gulf of Mexico.

It will take new revenue streams and partnerships with the private sector and municipalities to fund and
implement the Jowa Strategy. Public sector funding through NRCS Farm Bill conservation programs and
IDALS cost-share programs alone is not adequate. Nascent partnerships among the agricultural sector,
cities and municipal wastewater utilities to help fund conservation practices hold tremendous promise.
The lowa League of Cities is exploring how best to create a policy framework to help bring those
partnerships to fruition and the cities of Dubuque and Storm Lake have indicated their interests in that
effort. The City of Cedar Rapids recently partnered with the lowa Soybean Association, fowa Corn
Growers, IDALS, IDNR, The Nature Conservancy, lowa Farm Bureau Federation and local Soif and
Water Conservation Districts on a recent Regional Conservation Partnership Program (RCPP) proposal to
fund edge-of-field nitrate treatment conservation practices and conservation planning throughout the
Middie Cedar River which will help to improve water quality and to a lesser degree address flooding for
Cedar Rapids. RCPP advances the principle of targeting conservation practices to where they can have the
biggest positive impacts for conservation in priority watersheds and landscapes. NRCS has made
tremendous strides in recent years in moving away from the “first in, first offered” approach to
increasingly focus Farm Bill resources to deliver conservation outcomes while getting the biggest return
for American taxpayers. The recent Farm Bill codified that principle thanks to the efforts of this
committee.

The lowa Agriculture Water Alliance is engaging with additional private sector partnerships and public-
private partnerships around nutrient stewardship, soil health and sustainability to help promote
conservation practices that improve water quality. The 4R Nutrient Stewardship Program has received
some much-deserved attention and momentum in recent years for its work to promote the Right form of
fertilizer applied at the Right time, in the Right place and at the Right rate (4Rs). Information about the
4R program can be found at www.nutrientstewgrdship.com and at the International Plant Nutrition
Institute’s 4R Nutrient Stewardship Portal at iip: swww.ipningt
retailers, agricultural cooperatives and certified crop advisors are using the 4R program to help producers
improve their nutrient management and seek to ensure that fertilizer is taken up by crops more efficiently
while reducing nutrient Joss and improving water quality. The lowa Agriculture Water Alliance also
supports the Soil Health Partnership, a project of the National Corn Growers Association that is supported
by Monsanto, as well as the NRCS Unlock the Secrets in the Soil campaign. These campaigns to improve
soil health help to promote practices such as no till, strip till and cover crops which help to improve
agricultural productivity as well as water quality. As more producers understand that there is a strong
value proposition intherent in these practices that improve productivity and profitability over time,
adoption rates for those practices will increase dramatically. Additionally, the lowa Agriculture Water
Alliance is a member of Field to Market, the Alliance for Sustainable Agricuiture. Field to Market is a
broad-based sustainable agriculture supply chain initiative that unites agribusinesses, food and beverage
companies, retailers, agricultural associations, conservation organizations, academic institutions and
government agencies in working toward continuous improvement in productivity, environmental quality
and human well-being.
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In summation, I will conclude with a quote from the lowa Strategy regarding how lowa must take its
rightful place as a leader in conservation. “Jowa is a national and global leader in the production of food
and renewable fuels, so a goal of this strategy is to make Iowa an equal national and global leader in
addressing the environmental and conservation needs associated with food and renewable fuels
production.” The fowa Agriculture Water Alliance, a farmer led initiative, is committed to helping to
bring this goal to fruition.

Thank you for the opportunity to present my views before the committee and for your invaluable work to
promote conservation on our nation’s private lands and help America’s farmers meet the growing
domestic and international demand for food, feed, fiber and fuel in an increasingly sustainable manner.
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Good morning Chairwoman Stabenow, Ranking Member Cochran, and members of the
Committee. Thank you for the opportunity to be here today to discuss the importance of
voluntary conservation for protecting and improving our nation’s land and watcr resources and in
particular, the role of Natural Resources Conservation Service (NRCS) programs in improving

water quality in our lakes and rivers through voluntary conservation practices.

Introduction
For almost 80 years, NRCS has been a pioneer in voluntary conservation, working with
agricultural producers; forest managers; local, state, and federal agencies; Tribes; local

communities; and innumerable partners to maintain healthy and productive working landscapes.

Our nation’s agricultural producers are leaders in developing and implementing new
technologies in erop production systems. This innovation has allowed United States agriculture
to feed our growing population here at home and around the world. In addition to adopting new
technologies for crop production, our farmers and ranchers have also developed and

implemented conservation strategies that will protect the valuable soil on the farm as well as the
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water and related resources off the farm. NRCS, in conjunction with our partners, has been
supporting these locally led efforts through the technical and financial assistance made available
through Farm Bill and other fong-standing conservation authorities. While much has been
accomplished, more remains to be done and continued efforts are required to meet our nation’s

need for clean water.

Water Quality and Agriculture

Excess nutrients, streambed sediment, and disturbance of vegetative cover along streams
and rivers are among the greatest stressors on our nation’s rivers. Two nutrients, phosphorus and
nitrogen, are by far the most widespread stressors, with 40 percent of the nation’s river and
stream length having high levels of phosphorus and 28 percent having high levels of nitrogen. In
order to ensure healthier waters for future generations the need exists to address the many

sources— including runoff from urban areas, wastewater, and agricultural practices.

Providing the Solutions

NRCS is helping meet the challenge of improving water quality in the nation’s rivers and
streams. With 70 percent of our nation’s lands privately owned and nearly 90 percent of all
surface water occurring on private land, the quality of our environment depends on millions of
individual decisions private landowners make every day. NRCS works with landowners through
voluntary conservation planning and assistance designed to benefit soil, water, air, plants, and

animals that result in productive lands and healthy ecosystems.

To assist producers and landowners with conservation, NRCS uses a well-defined
conservation planning process. Conservation planning helps identify and address resource

concerns, such as water quality. To be most effective, conservation practices should not be
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implemented randomly, but as part of a system of practices designed to address specific natural

résource concems.

For water quality concerns such as sediment or nutrients, a cornerstone of this approach
is encouraging producers to implement a system of practices that Avoid, Control, or Trap these
materials, A-C-~T for short. Avoidance generally involves using practices that optimize nutrient
recovery by the crop, thereby reducing nutrient losses. The principal conservation practice to
avoid nutrient losses is Nutrient Management, where we assist operators in implementing the 4-R
concept of applying the Right amount of nutrients from the Right source, in the Right place, and
at the Right time. Controiling soil and nutrient losses on the farm means keeping them from
being mobilized by wind or water and moving off the field. Example practices include residue
management, crop rotation, cover crops, terraces, and contouring. The last line of defense is to
trap or treat sediment and nutrients before they can enter downstream water bodies. Such
practices include filter strips, riparian buffers, constructed wetlands, drainage water management,

and use of bioreactors.

Scope of our Investments

Beginning with the 2008 Farm Bill and continuing through 2014, NRCS technical and
financial assistance utilized $3.4 billion dollars to enable the application of over 86 million acres
of conservation practices that specifically provide water quality benefits, and help make our
nation’s waters cleaner. The most commonly applied NRCS conservation practices for
improving water quality are Prescribed Grazing, Nutrient Management and Integrated Pest

Management.

Prescribed grazing, implemented on over 29 million acres, is used to manage vegetation

with grazing or browsing animals. It not only improves the vigor of plant communities and the
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quantity and quality of forage for animals but also helps to maintain and improve water quality.
Nutrient management was implemented on over 14 million acres between fiscal years 2008 and
2014, helping to keep nutrients in place for plant uptake and minimize potential losses to water

or air.
Conservation Effeets

The voluntary, incentives-based approach is achieving conservation goals across the
nation. The Conservation Effects Assessment Project (CEAP) has demonstrated that employing
conservation systems using this approach has significantly reduced nutrient and sediment losses
from agricultural lands. CEAP uses a two pronged approach, beginning with statistically valid
data collection. From 2003-2006, approximately 30,000 data points associated with cultivated
cropland were sampled. That data is then used to inform two process-based models, which
provide estimates of conservation and land use impacts. These studies estimate that from 2003-

2006:

e Practices in place reduced sediment loss by 53%, resuiting in a reduction of 278.1

million tons of sediment per year from agricultural lands.

e Practices in place reduced surface nitrogen loss by 41%, resulting in a reduction of

1.7 billion pounds per year from agricultural lands.

e Practices in place reduced subsurface nitrogen loss by 31%, resuiting in a reduction of

2.1 billion pounds of nitrogen per year from agricultural lands.

» Practices in place reduced phosphorus loss by 44%, resulting in a reduction of 584.1

million pounds of phosphorus per year from agricultural lands.

Improving Effectiveness through Targeting
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Agricultural conservation measures have the most significant impact on water quality
when systems of practices are applied to the most vulnerable acres and are most apparent when
focused on small priority watersheds. The CEAP cropland studies have consistently found that it
is critical to assess and plan conservation practice implementation at the watershed scale for
more effective water quality outcomes. NRCS has designed and delivered a number of
initiatives to catalyze partnerships and accelerate focused conservation for improving water
quality in small priority watersheds across the nation. Three examples of these initiatives are
summarized in the following testimony. The Mississippi River Basin Healthy Watersheds
Initiative (MRBI) focuses on the main stem of the Mississippi River. The Great Lakes
Restoration Initiative (GLRI) accelerates efforts to protect and restore the largest system of fresh
surface water in the world — the Great Lakes. The nationwide National Water Quality Initiative

(NWQI) targets financial and technical assistance for conservation in high-priority, small

watersheds in all 50 states.

MRBI has a strong partnership component, with more than 600 active partners
throughout the initiative area. These partners include diverse stakeholders including
Conservation Districts, Industry and Commodity Groups, State Agencies, Universities, and
others. Together, partners have contributed more 500 staff years of assistance to the projects and
approximately $20 million in financial assistance and in-kind services to advance MRBI
projects. Targeted investments in MRBI have more than doubled the adoption of critical water
quality conservation practices, such as cover crops and nutrient management, in the majority of
MRBI project areas. Qver its first five years, MRBI invested almost $400 million in technical

and financial assistance across 123 projects. The effectiveness of MRBI’s small watershed
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targeting and conservation systems approach was modeled under CEAP in April 2013. For
conservation systems under contract with farmers through MRBI between FY's 2010 and 2012,
when fully applied it is projected that the per acre benefits of these systems will be 1.7 times
greater for sediment reduction, 1.4 times greater for phosphorus reduction, and 1.3 times greater

for nitrogen reduction compared to a non-targeted approach.

Great Lakes Restoration Initiative (GLRI)

Since 2010, NRCS has entered into approximately 1,580 GLRI funded contracts to
address resource concerns on over 300,000 acres in priority watersheds draining into the Great
Lakes. Using funding from the U.S. Environmental Protection Ageney (EPA) —$23.2 million in
2014 and approximately $122 million since 2010— and authorities of the Farm Bill, NRCS
assists producers in the Great Lakes to implement proven, science-based conservation systems
on their lands. Through these systems of practices, farmers arc able to conserve water, plant, air,

and wildlife resources while maintaining agricultural production and profitability.

Since 2012, NRCS has been working with partners to target assistance where phosphorus
inputs have been related to the occurrence of Harmful Algal Blooms in the Great Lakes. The
targeted sub-watersheds are located within the Maumee River, Saginaw River, and Lower Fox
River Watersheds. These priority small watersheds were selected based on their potential for
high impact phosphorus reduction practices, the presence of watershed management plans, the

percentage of agricultural land, and local interest.

In addition to direct contracts with farmers, NRCS is investing GLRI funds in innovative
efforts to further conservation in the Great Lakes. In the Lower Fox River Watershed of
Wisconsin, NRCS is providing financial assistance and technical advice to support the

development of a pilot phosphorus trading market to increase private sector funding for
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voluntary conservation on private lands. This project is being conducted through a contribution
agreement with the Great Lakes Commission. GLRI funding is also being used to develop
networks of demonstration farms that will showcase conservation systems that reduce
phosphorus and sediment delivery. These demonstration farms can help increase the adoption of
innovative conservation practices by showing them in practice on real world farms and

harnessing the power of farmer-to-farmer information sharing.
National Water Quality Initiative (NWQI)

In 2012, NRCS launched the NWQI, in collaboration with the EPA and state water
quality agencies, to reduce nonpoint sources of nutrients, sediment, and pathogens related to
agriculture in small high-priority watersheds in each state. These priority watersheds have been
selected by NRCS State Conservationists in consultation with state water quality agencies and

NRCS State Technical Committees.

NWQI provides a means to accelerate voluntary, private lands conservation investments
to improve water quality with dedicated financial assistance through NRCS’s Environmental
Quality Incentives Program (EQIP), and to focus water quality monitoring and assessment funds
where they are most needed. A key part of the NWQI targeting effort includes the
implementation of conservation systems that avoid, trap, and control run-off in these high-

priority watersheds.

Since 2012, NRCS has obligated more than $88 million in funding for water quality—
related conservation systems in high-priority watersheds throughout the country—this is funding
above and beyond general NRCS EQIP program funding. In FY 2014 alone, NRCS has worked
with more than 600 farmers and ranchers and planned or implemented conservation on more than

95,000 acres.
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In FY 2013, NWQI provided the necessary funding to complete projects in seven high-
priority watersheds. These watersheds, located in Maine, Tennessee, Nebraska, and Oregon,
have had a long-standing NRCS and partner commitment to addressing impairments from
agricultural sources. While work in the watersheds will continue, the need for accelerated

financial assistance has been met, and these funds will be moved to other areas that need it.

NRCS state offices worked closely with state water quality agencies in FY 2013 to
identify watersheds where monitoring is most needed. In FY 2013, EPA issued guidance to
states requiring them to implement in-stream water quality monitoring in at least one NWQI
watershed per state. Long-term monitoring is an essential part of ensuring that NRCS, partners,
and producers are implementing conservation systems that will have the greatest impact on

improving water quality.
Succcss Stories

Voluntary, incentive-based conservation efforts are making a real difference in many
watersheds around the county. Impaired streams listed on state and EPA 303(d) lists are being

cleaned up and removed from the list. The following are two examples of such suecesses.

Oklahoma is onc of the leading states in reducing nutrient and sediment losses to water
and has been able to use funding provided by the Farm Bill Conservation Title, EPA 319 Federal
Clean Water Act, and state sources to partner with landowners to deal with some of Oklahoma’s
most difficult water quality problems. In 2014, Oklahoma was recognized by EPA for its work
in removing nine of Oklahoma’s streams from the 303(d) list of impaired streams and was
reportedly second among all states for its work in improving stream water quality. These nine
streams are located in Bryan, Choctaw, Coal, Garfield, Grant, Kay, Logan, McIntosh, Osage, anc

Pontotoc Counties.
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This is just part of the story in Oklahoma. Going back to 2012, Oklahoma’s Non-Point
Source Program led the nation in reducing phosphorus losses using voluntary conservation
practices. Shanon Phillips, Oklahoma Conservation Commission Water Quality Division
Director said, “Water quality monitoring data for these EPA success stories shows improvements
which can be attributed to voluntary conservation practices. We have the strong partnership
between landowners, conservation districts, USDA Natural Resources Conservation Service
(NRCS), Oklahoma Conservation Commission (OCC), and the Oklahoma Association of

Conservation Districts (OACD).” This work is continuing in Oklahoma,

In Arkansas, water quality in the St. Francis River has been impacted by soil erosion
from agricultural fields resulting in high turbidity levels, leading the Arkansas Department of
Environmental Quality to identify two river segments as impaired and placed on the state’s 2006

Clean Water Act 303(d) list.

Watershed stakeholders and conservation partners—including agricuitural producers,
local conservation districts, The Nature Conservancy, Arkansas Natural Resource Commission,
Arkansas Department of Environmental Quality, EPA, and NRCS made a concerted effort to
implement practices for improving water quality in the river. NRCS’s contribution included five
Mississippi River Basin Healthy Watershed Initiative projects in which local partners began
participation in 2010. Working through conservation partners, NRCS invested $14.2 million in
those five projects, working with 479 Jandowners who provided $3.5 million of their own

finances to help implement conservation practices on over 80,000 acres.

As a resuit of these efforts by agricultural producers, with the support of numerous

partners in the watershed, the turbidity levels have decreased. The 2014 state water quality
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assessment showed turbidity decreased to levels that allowed Arkansas to remove two reaches of

the river from Arkansas’ 2014 section 303(d) list for turbidity impairment,
The Future of Conservation Efforts

While much has been accomplished, much remains to be done. NRCS and our
conservation partners will utilize the tools, programs and authorities provided through The
Agricultural Act of 2014 to continue to support US agricultural producers in implementing
practices to protect and restore our nation’s waters as well as optimize other benefits and services
we receive from well-managed agricultural lands, such as enhanced carbon storage and
sequestration in soils and forests. One of the most important lessons learned over the past
decades of conservation activity is the need for, and benefit of; targeting our resources and
utilizing the strengths of our partners. The new Regional Conservation Partnership Program
(RCPP) will allow us to fully capitalize on these two important strategies. The first sign-up for
RCPP was held in July of 2014 and interest was overwhelming. Over 600 pre-proposal
submissions were received covering all 50 states and requesting $2.8 billion in program funding.
This demonstrates the level of interest from our agriculture and conservation community for
expanding participation in voluntary, incentive-based programs. Utilizing the strength of such
partnerships and targeting our conservation efforts will greatly increase our ability to achieve

measureable and meaningful improvements in water quality, as well as other resource benefits.
Conclusion

Chairwoman Stabenow, let me conclude by saying that our nation’s farmers and ranchers
have a tremendous track record of success in conserving our nation’s soil and water resources.
Through the work of your committee in providing the programs of the 2014 Farm Bill, NRCS

has the tools in place to continue to provide them the assistance they need to improve on that
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reecord. Their level of interest, and the interest of our partners, can be seen in the overwhelming
response to these new programs. Voluntary conservation is working, and with our continued
collective efforts we can be successful in protecting and improving our nation’s valuable water
resources. Thank you for the opportunity to be here today and update the Committee on our

agency’s efforts on this important topic.
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The National Association of Conservation Districts (NACD) appreciates the opportunity to
submit testimony for the record for the December 3, 2014 hearing titled, “Farmers and
Fresh Water: Voluntary Conservation to Protect our Land and Waters.”

NACD is the nonprofit organization that represents America’s 3,000 conservation districts
their state and territory associations, and the 17,000 men and women who serve on their
governing boards. Conservation districts are local units of government established under
state law to carry out natural resource management programs at the local level, Districts
are the local government part of the conservation delivery system and work with millions
of cooperating landowners and operators to help them manage and protect land and wate
resources on all private lands and many public lands in the United States.

The association was founded on the philosophy that conservation decisions should be
made at the local level with technical and funding assistance from federal, state and local
governments and the private sector. As the national voice for conservation districts, NACL
supports voluntary, incentive-based natural resource conservation programs that benefit
all citizens.

Voluntary conservation efforts to protect our land and water go hand in hand, particularly
related to water quality and soil health. The benefits of improved soil health reach far
beyond the farm. In addition to providing farmers with the economic benefit of increased
yields, healthy soils lead to higher water quality by allowing for better nutrient cycling anc
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reducing sediment runoff; a better ability to manage water and reduce flood damage; and
an increase in the amount of carbon sequestered in the soil itself.

Due to its increased water-holding capacity, healthy soil is also more resilient against
drought and is naturaily less prone to disease and pest problems, thereby allowing farmers
to optimize their use of crop protectants. And because healthy soil requires fewer
petroleum-based products for tillage, it also saves on energy use and costs.

The economic benefits of soil health and improved water quality are not limited to
improved yields or increased efficiency. There is growing interest within the regulated
community for agricultural-based solutions to environmental regulations. For the first
time, within the last year interstate water quality credits have been traded in the Ohio
River Basin watershed between regulated point sources and farmers who adopt
conservation practices. As opportunities for environmental markets continue to mature,
farmers will increasingly have additional economic benefits for voluntarily adopting
conservation practices.

In the past several years, NACD and its member conservation districts and associations
have been working hard to put a renewed national focus on the benefits of soil health.
These efforts include partnering with the USDA Natural Resources Conservation Service
(NRCS) on an integrated campaign to increase the adoption of soil health management
practices by America’s farmers and private landowners. We anticipate conservation
districts providing guidance to determine their local soil health needs and finding ways to
best implement a suite of practices aimed at improving soil health. It is important that
districts remain the boots on the ground to help solve local natural resource issues. By
increasing the health of our soils, the campaign ultimately seeks to produce systemic,
landscape-scale improvements in water, air, and wildlife - all while enhancing long-term
agricultural productivity and providing the best return on the nation’s conservation
investment.

NRCS and conservation districts are not alone in this effort - we're seeing an increasing
interest from a wide range of stakeholder groups, organizations and businesses that
recognize the potential benefits of healthy soil to improved water quality, production,
sustainability, profitability and resource protection - all of which are advantageous to their
stakeholders. Many of these organizations, in partnership with local conservation districts,
are poised to achieve even greater results for water quality and soil health through
programs like the Regional Conservation Partnership Program (RCPP).

National Headquarters
509 Capitot Court, NE, Washington, DC 20002
Phone: (202) 547-6223 Fax: {(202) 547-6450
www.nacdnet.org
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In summary, to make measurable improvements in water quality and soil health at the
landscape level will require a locally-led, voluntary, coordinated effort. Because of their
strong relationships with local landowners, as well as their strong reputation as a trusted
source of conservation planning and implementation at the local level, conservation
districts are well poised to continue to play a leading role in these efforts, in close
partnership with local, state and federal partners.

Nationat Headquarters
509 Capitol Court, NE, Washington, DC 20002
Phone: (202) 547-6223 Fax: {202) 547-6450
www.nacdnet.org
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Chairman Cardin, Ranking Member Boozman, and Members of this Subcommittee, thank
you for inviting me to testify today to share some of the innovations underway within the
municipal wastewater sector.

My name is Tom Sigmund and I am the Executive Director at NEW Water, the innovative
brand of the Green Bay Metropolitan Sewerage District, in Green Bay, Wisconsin. Asa
regional provider of wastewater conveyance and treatment services in Northeast Wisconsin,
NEW Water serves 18 municipalities and 220,000 people. NEW Water operates two
treatment facilities that treat an average of 38 million gallons per day of wastewater from
residential, commercial, and industrial users.

T also serve as Chair of the Utility and Resource Management Committee for the National
Association of Clean Water Agencies (NACWA) and I am pleased to also be testifying on
behalf of that organization today. NACWA represents nearly 300 public agency members
that collectively treat the majority of the nation’s wastewater, protect public health, improve
the environment, and support the economic vitality of our communities and the nation.

The Water Resources Utility of The Future is Today

Forty years after the passage of the Clean Water Act, clean water agencies are transforming
the way they deliver clean water services. At the heart of this transformation is the emergence
of new technologies and innovations that can stretch ratepayer dollars, improve the
environment, create jobs, and stimulate the economy. The most progressive of today’s clean
water agencies are defining whar is meant by the Water Resources Utility of the Future
(UOTEF), and I am proud to lead one of those utilities.

For decades terms like “sewage treatment” or “sewerage agencies” were used to describe our
nation’s wastewater treatment agencies, but these terms are changing. These utilities are now

@

being called “clean water agencies,” “enterprises,” or “resoutce recovery agencies”. What does
this mean? Instead of solely collecting and transporting wastewater to central treatment
plants and viewing that material simply as waste to be treated and disposed of at the lowest
cost, these utilities are recovering valuable resources from this material, partnering in local
economic developiment, and aligning themselves as members of the watershed community in

order to deliver maximum environmental benefits at the least cost.

Today’s clean water utilities are doing this by reclaiming and reusing water, extracting and
finding commercial uses for nutrients and other constituents in the wasrte stream, capturing
waste heat and latent energy in biosolids and liquid streams, generating renewable energy
using their land and other horizontal assets, and using green infrastructure to manage
stormwater - all of which results in a profound improvement to the quality of life for
members of their communities. They also are developing collaborations with upstream
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pastners to address more complex water quality challenges, such as nutrient-impaired
surface waters.

NEW Water is Leading Innovation for Green Bay, Wisconsin

At NEW Water, we have embraced innovation in much of what we do so that we can provide
better services to our ratepayers and better environmental outcomes for our community.

Green Bay, Wisconsin, is founded on a heritage of industry, agriculture, and football. The
greater Green Bay metropolitan area has enjoyed a strong economy and is a great place to
raise a family, but the warter environment has taken some hits along the way. Green Bay is
located at the mouth of the world’s largest freshwater estuary, and is blessed with an
abundance of water. However, our waters are impaired and burdened by excessive nutrients
and algae, which at times create a hypoxic area or “dead zone” in the bay.

This is the backdrop facing NEW Warer as we strive to be a good community leader in
resource management, water quality improvement, and serve as a Water Resources Urtility of
the Future for generations to come.

To launch this journey, NEW Water embraced a new attitude that is reflected in its new
brand. We’re working in the watershed with agricultural producers to improve water quality,
reduce phosphorus, and tackle the dead zone in Green Bay. We’re embarking on a new
biosolids facility thac will recover energy through electrical generation and heat recovery, as
well as harvest a beneficial by-product that will be incorporated into commercial fertilizers.

To reflect our new arttitude and to berter tell our story, we realized it was time to change our
name from the Green Bay Metropolitan Sewerage District to something that will better resonate
with the wide variety of stakeholders we interact with. We removed sewerage from our name,
replacing it with the more positive word, water, which people can easily rally around. NEW
has a double meaning: NEW as in the Northeast Wisconsin region, which is a commonly
used acronym in our area, and “new” as in newly created product (clean water) - which is
what we do each day.

In the publicly owned and operated clean water industry, rebranding is a pretty revolutionary
concept. As with all things, change takes time for people to accept. More than a year on, our
rebranding has been a success, and has helped launch our water quality improvement efforts
in the watershed.
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NEW Water Takes Lead on Nutrient Challenge

Perched amidst the Great Lakes, Green Bay’s waters are impaired with excessive nutrients -
the Lower Fox River is considered an Area of Concern by the EPA. We say that we are
cleaning the bay, 38 million gallons per day, because our effluent is cleaner than the receiving
water. Green Bay delivers one-third of the total nutrients that enter Lake Michigan.

Algae are a significant problem in Green Bay. NEW Water has been thrustin the middle of
this issue due to significantly more stringent phosphorus regulations for point source
dischargers.

After 40 years of ever-increasing regulatory pressures on US clean water agencies, most of the
easy and cost-effective solutions are already in place. Achieving further reductions in
pollutant loadings from wastewater treatment plants will be disproportionately expensive
relarive to potential gains in ambient water quality. These reductions are also far more
expensive relative to the cost of achieving the same or, in many cases, far better ambient
water quality improvements, by addressing unregulated sources of pollutants or other forms
of water quality impairment. This suggests that from a community or broader social
perspective, everyone would be better off if the Clean Water Act (CWA) and state equivalents
formally encouraged processes that would enable local innovation around least-cost
watershed-scale water quality solutions.

When effluent standards based on conventional wastewater treatment technology under the
Clean Water Act are unable to prodiice ambient water quality that meets criteria for
designated uses of the receiving water, the CWA provides the states and EPA the authority to
establish a Total Maximum Daily Load (TMDL) for pollutants of concern from all sources so
that criteria will be met. States then allocate loadings of this pollutant to all point and
nonpoint sources in the watershed. Since only point sources are regulated, the TMDL
process must rely on voluntary actions to control nonpoint sources. Often the resultis load
reductions disproportionately allocated to point sources rather than nonpoint sources which
are largely exempt from the Act’s enforceable regulations.

NEW Water is required to further reduce the amount of phosphorus in its effluent from its
two treatment facilities; the amount discharged is less than 3% of the total phosphorus
delivered by all sources in the Fox River watershed to the bay. The new phosphorus limits are
80 percent lower than current limits. To meet these new discharge limits, it is projected that
NEW Water would need to build facilities at its two water resources reclamation facilities at 2
capital cost exceeding $220 million. In our opinion, this makes little economic or
environmental sense. In lieu of that, NEW Water is exploring a program authorized by the
State of Wisconsin, called Adaptive Management, which is a community-wide approach to
improving water quality.
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‘The term “Adaptive Management” in its broadest sense refers to the philosophy of using new
information to modify actions within a long-term project strategy. The Wisconsin
Department of Natural Resources (DNR) has incorporated the term in a somewhat more
narrowly defined manner to describe a regulatory compliance strategy whereby a permitted
source (or group of sources) will work towards water quality compliance with a state
designated water quality standard by developing partnerships within the watershed to
balance load reduction efforts by both point and nonpoint sources. The intent is to reduce
discharges of the parameter of concern to the water body by the most cost-effective method
rather than relying strictly on reductions by point sources through installing costly tertiary
treatment. Point source dischargers are afforded flexibility and can defer or avoid costly
infrastructure installation by facilitating load reductions within the agriculture or other
nonpoint sectors. Adaptive Management differs from water quality trading in that it doesn’t
require trade ratios or margins of safety, but does require a demonstration of eventual
compliance with the ambient water quality criteria in the receiving water. Adaptive
Management activities often achieve complementary improvements in the watershed in
addition to reduction of specific parameters of concern.

NEW Water has convened a group to tackle a four-year Adaptive Management Pilot Project
in Silver Creek, a 4,800 acre sub-watershed in our community that drains to Green Bay. The
stakeholder group includes: the Oneida Tribe of Indians, US Fish and Wildlife Service, US
Department of Agriculture’s Natural Resources Conservation Service, US Geological Service,
University of Wisconsin-Green Bay, Brown and Outagamie County Land and Water
Conservation Departments, The Nature Conservancy, and Ducks Unlimited. The pilot
project will demonstrate improvements to water quality when best management land
practices are implemented. Water quality monitoring will occur throughout the project, and
scientific data will be tracked to indicate the project’s progress. At the project’s completion,
it is hoped that Silver Creck will provide a guide to improve water quality, which can then be
replicated on a larger scale in Adaptive Management projects elsewhere in the watershed.

NEW Water is Leading on Resource Recovery for Energy Needs

At our water resources recovery facilites, NEW Water is completing the design phase of an
innovative biosolids project, Resource Recovery and Electrical Energy, known as R2E2. This
forward-looking project is a new approach to solids handling through thermal processing,
electrical energy generarion, and heat recovery. Two anaerobic digesters will break down
biodegradable material in the absence of oxygen to produce a methane gas, which will be
captured and processed onsite into a biofuel, which will be used ro produce electricity. NEW
Water’s annual energy costs are slated to be reduced by more than 50% in the first year of
operation, resulting in a reduction of greenhouse gas emissions by about 22,000 metric tons

per year,



126

Nutrient recovery is another exciting aspect of R2ZE2, and represents a new attitude in viewing
what is sent to our facilities as a resource to be recovered, rather than a waste to be disposed
of. Through R2E2, we will be recovering struvite, a phosphorus based by-product of the
wastewater treatment process that can be problematic as it tends to clog equipment and
piping. Struvite is also an important ingredient in agricultural fertilizer. By harvesting
struvite from our influent, we’ll be reducing maintenance costs associated with its removal
from our equipment, and creating a beneficial reuse product: commercial fertilizer. This

win-win means both resource recovery and supplemental non-rate based revenue.

Like many clean water agencies, NEW Water has been the best kept secret in town: out of
sight, out of mind; flush and forget. Today, we are outside the fence of our treatment
facilities, working out in our community’s watershed, classrooms, and boardrooms, serving
as a community partner and leader in creating a more sustainable community on our Water
Resources Utility of the Future journey.

National Policy Can Help Lead this Evolution

As NEW Water demonstrates, the market for innovation in the clean water sector is strong.
Resistance to change, however, is also significant, and is reinforced by several key trends:
regulatory pressures; strained urility/local, state and federal budgets; customer confusion
about the benefits of innovation; skyrocketing demands for capital competing for every
dollar; risk and regret associated with technology failure; and venture capital looking
elsewhere for faster and safer returns.

To meet its regulatory and customer level of service requirements, over the last five years
NEW Water has increased its debt load by 93 percent ($50 million) and raised its user charge
rates by 70 percent. Beginning a $220 million capital project to treat phosphorus soon aftera
$150 million solids handling project would put even more strain on the finances of NEW
Water’s customers. This example shows how funding for capital investments in clean water
has shifted dramatically over the last 30 years from a shared, intergovernmental approach to

an almost exclusively local user-financed approach.

Nothing short of a national strategic imperative to reform the U.S. water sector is likely to
drive the kind of change that will be needed to fully address future challenges. NACWA’s
Water Resources Utility of the Future Task Force, which I was honored to chair, developed
several policy recommendations for driving this change, including several actions that
Congress can undertake.

First, Congress can help us raise awareness here in DC about these innovations. We are
pleased that the Clean Water Caucus was formed in the House this year Chaired by
Congressman John Duncan of Tennessee and Congressman Tim Bishop of New York to
provide a forum for discussing innovative clean water solutions and we welcome the
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opportunity te work with you and your colleagues in the Senate to form a similar caucus in
this chamber.

Specific legislative action we would encourage Congress to take include:

» Refocusing existing federal grant programs to support Water Resources Utility of the
Future initiatives such as the Clean Water State Revolving Fund, which to some
extent you did in the recent revisions made to the program in the Water Resources
Development Act package, but there may be additional targeting that is possible.

o Establishing an aggressive research program to support our engineering and
scientific sectors to advance resource recovery technology for clean water utilities.

s Creating a program for early stage technology and innovation investment for the
water sector similar to programs thar exist in the energy sector.

o Developing, clarifying, and expanding tax credit and incentive programs that will
encourage clean water agencies and their private sector partners to engage in UDTF-
related activities, especially in energy conservation and production, water reuse,
resource recovery, and green infrastructure.

¢ Revising the Clean Water Act and Safe Drinking Water Act to bolster the important
role recycled water can play in public health and safety.

There are also several actions that the Executive branch can undertake to support innovation,
such as: review procurement policies to see how they can support greater water reuse and
other types of innovation, establish an intergovernmental working group to address water
sector resiliency needs in the face of changing weather parterns, and, create and support
market-based approaches to efficiently and more equitably address watershed-scale water
quality challenges.

One of the key drivers of innovation at the local level is ever increasing costs associared with
the traditional regulatory compliance approaches. The more flexibility clean water utilities
have to comply with requirements under the Clean Warter Act, including compliance
schedules and our ability to work with nonpoint sources, the greater our ability will be to
undertake new and innovative approaches. With this in mind, NACWA also recommends
that innovative and non-traditional compliance approaches are built into the EPA’s
Integrated Planning and Permitting Framework.

Finally, we need to consider and explore a new 21st Century Watershed Act that can drive the
water sector toward the emerging Water Resources Utility of the Future model with other
partners within a watershed that can help address our water quality challenges.
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Final Thoughts

For decades, the traditional operating model for the municipal clean water sector worked
well to the point where more than 90 percent of the US population is centrally served today
and more than $500 billion in public clean water assets have been created. Utilities are
investing about $5S billion a year and removing more than 90 percent of organic inputs, an
estimared 55 percent of nutrients, and nearly all harmful bacteria. And, environmental
outcomes are equally impressive — according to EPA and state analyses, municipal
wastewater discharges account for less than 10% of remaining water quality impairment of
the nation’s rivers, streams, lakes, reservoirs, and coastal shoreline and only about 30% of
impaired estuaries.

In the 40 years since the passage of the CWA, a lot has changed: unit removal costs are high —
we’ve done the easy things; existing infrastructure is old and needs replacement; new
regulations, especially on wet weather flows, layer on compliance costs; the federal
intergovernmental financing system that underwrote so much of our past water quality gains
has all but disappeared; and, if you look carefully at water quality trends, we’re at best stalled
and in more and more watersheds, we’re losing ground.

So, this leaves clean water utilities in a difficult position: doing much, much more with
much, much less. The Water Resources Utility of the Future is learning to turn waste
products into resources that can be reused, sold, and generate additional revenue for
operations. We are learning to reduce demand by installing more efficient treacment
technology, and finally, we are learning to manage our operations to squeeze as much value
as possible out of our systems and operations.

We are leading our communities in innovation around our water needs and becoming Warer
Resources Utilities of the Future today.

1 appreciate your interest in these efforts and we welcome the opportunity to work with your
committee on supporting policy reforms to promote these activities. 1am including a 2013
report entitled “The Water Resources Utility of Future Blueprint for Action,” a collaborative
effort by NACWA, the Water Environment Federation, and the Water Environment Research
Foundation, which discusses in more detail the transformation taking place, its benefits to
the overall economy, and provides a number of examples of other utilities from around the
country engaged in this change. Also attached is an essay that I wrote for the recently
published book “The Value of Water: A Compendium of Essays by Smart CEO’s”,

Thank you and I'll be happy to answer any questions you might have.
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The Changing Value Paradigm of a Clean Water Utility
By: Thomas Sigmund, Executive Director, NEW Water, Green Bay, Wisconsin
Published in: The Value of Water: A Compendium of Essays by Smart CEQs, September 2014

Clean water utilities have performed a valuable service in the United States and the world over the last
80 years. In the United States, water borne diseases have heen virtually eliminated and water quality for
commerce and recreation has been greatly improved, primarily as a result of improvements in
treatment of wastewater that is returned clean to the environment.

Water is one of the earth’s most valuable commodities. However, in parts of the U.S. we often treat the
supply of clean water as limitless and have not given our water supply the respect that it deserves. Clean
water utilities are being called on to do more to protect and improve the water supply. As clean water is
valued more, the role played by clean water utilities and the value they provide not only to the rate
payers, but to the population in general will become more important.

Today’s utilities have moved beyond the paradigm of treating wastewater to simply meet permit
conditions to a paradigm of managers of valuable resources and partners in improving the water
environment and economic vitality of their communities. Today’s clean water utilities must find ways to
improve efficiency of their operation to reduce operating cost and embrace automation, recover
valuable materials from the influent stream and convert them for maximum economic benefit, and work
proactively in the watershed when those efforts offers the highest value.

The value of clean water utilities today lies in their ability to innovate and take advantage of process and
technology innovation opportunities to improve service, and at the same time reduce cost to the
customer, Utility managers are driven to this mode! as they face increasingly stringent environmentai
regulations that require expensive treatment solutions, aging infrastructure that must be replaced at
considerabie cost, and the loss of an intergovernmental partnership that historically provided federal
and state financial support to help pay for these mandates. improved cost effectiveness of resource
recovery technologies applicable to clean water utilities is allowing those managers to take advantage
and implement these innovations to the benefit of their rate payers.

Utilities are being called on to become more energy and operationally efficient, reuse treated effluent to
supplement potable water supplies, recover an increasing large amount of inherent energy from influent
and biosolids, recover nutrients and other valuable materials, and work with watershed interests to
improve water quality, all while keeping rate increases as low as possible.

Recent industry analyses states that there is enough heat and embedded energy in biosolids alone to
meet up to 12% of the U.S. electricity demand and that influent wastewater contains many times the
energy needed to run those treatment facilities. The challenge has been recovering that energy in a
cost-effective manner. Utilities have generated combustible gas using anaerobic digestion for decades
and have used that gas to either generate electricity or heat for use within the treatment facilities or
flared the gas to the atmosphere.
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As the cost of utility generated electricity has risen and the technology to generate electricity onsite
from digester gas has improved, more utilities are performing a cost-benefit evaluation and finding that
on-site generation has an acceptable payback period {10 years or less} and are generating electricity to
replace purchased carbon-based fuel utility power. Modern digester gas fueled engine generators are
increasingly more efficient at the conversion of gas to electricity and can be equipped with devices to
further recover the excess heat from engine exhaust gas and cooling water to be used within the facility.

Clean water utilities are also finding that high-strength industrial waste can be added to anaerobic
digesters along with municipal waste to significantly increase gas and electricity production. in decisions
that benefit both clean water utilities and generators of suitable high-strength industrial waste, the
material can be transported to the utility and added directly to anaerobic digesters to significantly
increase the amount of combustibie gas that can be produced. in these business transactions, a nomina!l
fee is charged that is typically less than what the industry would spend to otherwise dispose of the
material, and the utility receives value in the form of additional digester gas that can be used to produce
heat or electricity, offsetting purchased energy and benefitting utility rate payers.

NEW Water, the regional clean water utility in Green Bay, Wisconsin has a goal to offset 50% of its
purchased energy bill in the first year of operation {over $2 million per year) through generation of
electricity and recovery of heat energy. After the initial 10 year payback period, the program will save
the utility over $2 million in energy costs every year for an additional 10-15 years. Other utilities have
set and achieved goals to become energy neutral or a net exporter of energy.

As little as ten years ago, utilities talked about the value of nutrients that accompany wastewater into
clean water utilities that were not being recovered for commercial use. Today, many utilities have
installed phosphorus and nitrogen recovery facilities that generate valuable products recovered from
the waste water that are sold to and reused by agriculture and generate significant revenue for the
clean water utilities. The phosphorus recovery technology is gaining wide acceptance and has proven to
be cost-effective for utilities that have both anaerobic digestion and stringent effluent phosphorus
limits.

Research efforts are underway to commercialize processes that will recover valuable metals, inorganic
chemicals, and other materials from waste water. As technology improves and these trace materials
become more valuable, clean water utilities will be presented with opportunities to reclaim these
materials and seil them to businesses that will incorporate them into new products. These revenues can
again be used to benefit the utility’s rate payers.

In addition to recovery and reuse of materials from the influent, clean water utilities are employing
solutions focused on improvements in the watershed versus solely on point source effluent controls.
Through over four decades of continual improvements in water reclamation facilities, clean water
utilities have moved far out on the cost removal effectiveness curve. Incremental improvements at
water reclamation facilities to remove smail additional amounts of poliutants are very expensive.
Opportunities through water quality trading and adaptive management are promised to provide
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enhanced environmental benefits in the watershed at a lower cost than building the infrastructure at
the treatment facilities.

Clean water utilities are looking to partner with others in the community to solve community-wide
watershed problems involving nitrogen, phosphorus, and sediment, and achieve the greatest
environmental benefit at the lowest cost. Across all watersheds impaired by nitrogen and phosphorus,
agricultural sources cause three to four times more impairment than municipal sources, underscoring
the need to focus the efforts in the agricuftural sector where the greatest return on the investment can
be seen.

NEW Water is faced with spending over $200 million to install infrastructure at its two treatment
facilities to meet permit driven effluent limits that will remove less than two percent of the phosphorus
and sediment being delivered by the entire watershed to the bay of Green Bay. Under Wisconsin’s
Adaptive Management option, NEW Water is conducting a pilot test program over the next several years
working in conjunction with agricultural producers in the watershed to install and implement Best
Management Practices {BMPs} for those producers to meet water quality objectives at the lowest
overali cost.

The option to partner with nonpoint sources of poliutants in the watershed is available to some clean
water utilities as a way to achieve desired environmental benefits at the lowest cost to rate payers.
Clean water utilities are entering into relatively uncharted waters as they begin working with urban and
rural nonpoint entities, some of which may not be customers of the utility, to ensure that the removals
are achieved. In exchange for avoiding construction of expensive gray infrastructure at treatment
facilities, clean water utilities support and fund installation of BMPs in rural installations in the
watershed.

Adaptive management requires demonstration of eventual compliance with ambient water quality
criteria in the receiving water. Adaptive management activities often achieve complementary
improvements in the watershed, like reduction in sediment loadings and improvements in habitat in
addition to the reduction of the specific parameter of concern. Agricultural BMPs can also reduce
operating costs for producers since they keep more fertilizer and soil on the land requiring less fertilizer
to be purchased and applied. Clean water utilities are now working collaboratively with the myriad of
the water quality interest groups in the watershed to achieve these benefits at the lowest cost to rate
payers.

How do clean water utilities today deliver value to their customers and communities? The value is
provided far in excess of customer savings from operational efficiency, energy recovery, materials reuse,
and the like. Economic value is delivered in the form of improved water quality that makes waterfront
land more valuable, draws people to water in urban communities, creates jobs, increases demand for
locally produced food and products, and improves entertainment and recreation.

From an economic perspective, the return on investment in clean water is impressive: employment
opportunities in family supporting jobs, enhanced productivity in the private economy, higher standards
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of fiving, and a more favorable trade balance. These benefits are being provided by clean water utilities
while providing its rate payers high-quality services at a fair price.

The U.S. Department of Commerce’s Bureau of Economic Analysis states that for every job serving the
clean water industry, 3.68 jobs are created to support it. For every $1 billion invested in wastewater
infrastructure, $2.6 to 3.5 billion of demand is created for labor, goods, and services, much of it focaliy
sourced.

Through enlightened leadership, clean water utilities are transforming how they do business to become
much more efficient, extract as much value as they can from the materials they receive, and be as
creative as possible while still providing the highest level of public health protection. This level of
sophistication couldn’t have been contemplated as iittle as 10 years ago. The old paradigm of disposing
of waste at as low cost as possible is being transformed by innovative utility managers and technology
providers into a paradigm where organizations are using principles once thought to be reserved only for
private business. This value paradigm that embraces new technology signals the private sector to make
investment in new technology that will further advance this vision.
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WHAT IS THE WATER RESOURCES
UTILITY OF THE FUTURE?R

Forty years after the passage of the Clean Water Act, public agency leaders are trans-
forming the way they deliver clean water services. At the heart of this transformation is
the emergence of new technologies and innovations that can stretch ratepayer dollars,
improve the environment, create jobs and stimulate the economy. The most progressive
of today’s clean water agencies are defining what is meant by the Water Rescurses Utility

of the Future (UOTF).

For decades terms like “sewage treatment” or "sew-
erage agencies” were used to describe our nation’s
wastewater treatment agencies, but these terms

are changing. These utilities are now being calied
“clean water agencies,” “enterprises,” or “resource
recovery agencies”. What does this mean? Instead
of solely collecting and transporting wastewater to
central treatment plants, these utilities are recover-
ing valuable resources, partnering in local economic
development, and aligning themselves as members
of the watershed community in order to deliver
maximum environmentai benefits at the least cost.

Today's clean water utilities do this by reclaiming
and reusing water, extracting and finding com-
mercial uses for nutrients and other constituents in
the waste stream, capturing waste heat and latent
energy in biosoclids and liquid streams, generating
renewable energy using their land and other hori-
zontal assets, and using green infrastructure to man-
age stormwater - all of which results in a profound
improvement to the quality of life.

These actions signal that the market for infiovation
inthe clean water sector is strong. Resistance to
change, however, is also significant, and is rein-
forced by several key trends: regulatory pressures;
strained utility/local, state and federal budgets; cus-
tomer confusion about the benefits of innovation;

skyrocketing demands for capital competing for
every dollar; risk and regret associated with technol-
ogy failure, and venture capital looking elsewhere
for faster and safer returns.

Nothing short of a national strategy to reform the
U.S. water sector is likely to drive the kind of change
that will be needed to fully address future challeng-
es and embrace new opportunities. This Cali for
Federal Action defines tangible steps that we can
take as a nation to realize a shared vision for the
future. It presents ten priority actions that Congress
and the federal government can take to help the
Water Resources Utility of the Future become a
reality. We call on Congress, the U.S. Environmental
Protection Agency, the U.S. Department of the inte-
rior, the U.S. Department of Agriculture, the U.5. De-
partment of Energy, and other key federal agencies
to rethink their relationship to the water sector, take
these ten key actions, and make the UOTF possible
for all utilities.

This publication draws from the Water Resoure-
es Utility of the Future... A Blueprint for Action,
developed by the National A of Clean
Water Agencies (NACWA), the Water Environ-
ment Research Foundation {(WERF), and the
Water Environment Federation {WEF).

MOTIVATION ACTIVITY INNOVATION
Reduce Cost Energy Efficiency Energy Efficient Equipment & Networks
Energy Recovery Methane & Hydrogen Recovery, Heat Recovery
Operating Efficiency Automation and Smart Operations, Asset Management, Sourcing
Diversify Revenue Water Reuse Industrial Cooling, Recharge, Landscape, Golf Course Irrigation
Materials Recovery Phosphorous Compounds, Nitrogen Compounds, Metals
Materials Conversion Bioplastics, Pyrolysis Fuel Oil, Algal Biomass, Solid Fuels, Fertilizers
Biosolids Reuse Liquid Fertilizer
\\“Energy Generation Photoveltaics, Wind Turbines
Support Community Growth Planning Sector Expansion, Targeted Upgrades, Managed Package Plants
& Economy Community Partnering Nanpoint Source Controls, Biowaste Conversion to Methane,
Green fnfrastructure




135




136




Detroit's Water and
Sewerage Depariment,

Hampton Roads Sanitation
District {(HRSD], Virginia

WATER
RESOURCES
OF

UTILITY
FUTURE




138

The Water Resources Utility of the Future... A Ca#
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-
B®. MICHIGAN FARM BUREAU'

7373 Wast Suginaw Highwoy, Box 30960 Lansing, Michigon 4B200-8460
Phone ($17) 323-7000

December 3, 2014
To the Honorable Senators of the Agriculture, Nutrition and Forestry Committee,

We thank Chairwoman Debbie Stabenow and the Committee for recognizing the importance of
voluntary conservation programs and for highlighting such an important topic at today’s hearing,
“Farmers and Fresh Water: Voluntary Conservation to Protect our Land and Waters.” We also applaud
the Committee, under the leadership of Chairwoman Stabenow, for delivering the Agriculture Act of
2014, legislation which provides our industry with certainty, risk management, and conservation
programs.

Michigan farmers have a long history of caring for the fresh water around them. They understand the
importance of farming in the heart of the Great Lakes, which hold 20% of the world’s fresh surface
water. Conservation practices to help keep soil, nutrients, and pest control measures on farm fields are
vital to that concern. Working proactively with partners such as agriculture and environmental agencies,
farming and agribusiness suppliers, Conservation Districts, and Michigan Farm Bureau, farmers can
implement the practices that will continue to improve both agricultural production and protection of
Michigan’s fresh water resources.

One of the primary ways farmers in Michigan voiuntarily maximize their conservation efforts is through
the Michigan Agriculture Environmental Assurance Program, or MAEAP. Started in 2002 by farmers who
wanted to improve their farm management for protecting watersheds, the program developed a hotistic
approach to environmental protection that helps farmers evaluate their entire farm and make
sustainable management decisions balancing the environment and economics. The Michigan
Department of Agriculture and Rural Development {MDARD) established third-party verification of those
farm practices. As the program developed, it attracted over 50 partners including universities, the
Environmental Protection Agency, farm and commaodity organizations, the Natural Resources
Conservation Service (NRCS), and others. Then in 2011 the program was signed into law by Governor
Rick Snyder, which provided farmers with additional incentives for foliowing environmental standards.
This allowed the practices to not only receive additional support, but aiso to give farmers and the public
the peace of mind that their practices follow approved science.

Now over 2,500 verifications on Michigan farms provide producers with the tools necessary to actively
protect Michigan waters, using practices such as filter and buffer strips, conservation wetlands,
restricting livestock access to streams, nutrient management plans, conservation tillage, drain
management, responsible manure and fertilizer storage and use, and many others. Because of voluntary
action through the MAEAP program, MDARD reports that Michigan farmers have:

¢ Implemented responsible manure application and other conservation practices on almost
700,000 acres of Michigan farmland.

s  Kept over 1 million tons of farming soil where it belongs: in farm fields. EACH YEAR, that’s
almost 32,000 10-yard dump trucks of soil not reaching streams and lakes.
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e Reduced phosphorus delivery to lakes and streams through sedimentation by 1.7 million pounds
in the last 3 years. That's aimost 600,000 pounds PER YEAR through MAEAP, enough to grow
almost 150,000 TONS of algae in lakes and streams.

* Implemented approved pesticide management on over 600,000 acres in the fast 3 years.

* Installed over 14,000 acres of filter strips, stabilized 2,800 gullies in the last 3 years,

® Reduced enough phosphorus and nitrogen in the last three years to grow algae over 83% of
Houghton Lake.

These statistics represent just the farmers who have completed the rigorous verification process. Each
year over 1,500 farmers are working with MAEAP technicians on risk assessments for their farms, and
over 6,000 are attending education sessions to begin the process of MAEAP and learn about
environmental stewardship. in addition, NRCS technical and financial assistance helps farmers
voluntarily implement conservation practices on hundreds of thousands of acres of farmiand. Clean
Water Act and Great Lakes Restoration Initiative programs also help farmers implement hundreds of
conservation practices each year, all voluntarily, and all using funds and time from the farmers’ own
pockets in addition to the money and time spent by the programs’ sponsoring agencies.

Research shows that environmental problems, such as the recent bloom of algae and cyanobacteria in
western Lake Erie that shut down Toledo’s water system, have increasingly complex causes. Agriculture
is a popular scapegoat in popular media, but these blooms are occurring despite a decreasing use of
phosphorus fertilizer over the last 30 years in the watershed, according to the Chio Lake Erie
Phosphorus Task Force. Invasive species such as mussels have changed water quality and clarity.
increasing populations place increasing demands on water systems. Total phosphorus in the Lake has
remained the same but the ratio of dissolved reactive phosphorus is increasing. Simple solutions cannot
solve these concerns. This is the advantage of MAEAP when it comes to agriculture’s part of the
solution: it is a living system, annually updated with new science and findings about what works in
environmental stewardship. Best of all, because it was started by farmers and supported by so many
partners, it has the ability to really heip farmers adapt to increasing complexity and the need for new
practices to solve new problems.

Michigan Farm Bureau, representing over 46,500 farming families across Michigan, is proud to support
the MAEAP program. Our members believe in proactive, responsibie action to protect water quality, and
will continue to help farmers of all sizes and types become MAEAP verified. We understand that when
conservation is done for the right reasons—because farmers see its value to protect fresh water and
farms—the practices will be continued and farmers will continue to be leaders in environmental
stewardship across our state.

Thank you for your time and attention.

Sincerely,
S F B
o

Wayne Wood, President
Michigan Farm Bureau
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The .. .
Fertilizer Institute
Nourish, Replenish, Grow

Chris Jahn
President

December 3, 2014

The Honorable Debbie Stabenow

Chairwoman :

Committee on Agriculture, Nutrition and Forestry
SR-328A Russell Senate Office Building
Washington, DC 20510

The Honorable Thad Cochran

Ranking Member

Committee on Agriculture, Nutrition and Forestry
SR-328A Russell Senate Office Building
Washington, DC 20510

RE: December 3, 2014 hearing entitled: “Farmers and Fresh Water: Voluntary Conservation to
Protect our Land and Waters™

Dear Chairwoman Stabenow and Ranking Member Cochran:

On behalf of the members of The Fertilizer Institute (TFI}, thank you for the opportunity to
provide comments on the December 3, 2014 hearing entitled “Farmers and Fresh Water:
Voluntary Conservation to Protect our Land and Waters.” Our comments below will focus on
the fertilizer industry’s continued commitment to environmental stewardship by providing an
overview of the many actions we are undertaking to improve the adoption of fertilizer best
management practices to improve the sustainability, efficiency and productivity of agricultural
systems, which can subsequently reduce nutrient runoff and positively impact water quality.

The Fertilizer Institute is the leading voice of the fertilizer industry, representing the public
policy, communication and statistical needs of producers, manufacturers, retailers and
transporters of fertilizer. The Institute’s members play a key role in producing and distributing
vital crop nutrients, such as nitrogen, phosphorus and potassium, which are used to replenish
soils throughout the United States that in turn produce healthy and abundant supplies of food,
fiber and fuel.

The World’s population is predicted to reach 9.4 billion people by 2050. Industry experts agree
that increased food production will only be achieved by intensified crop production and not by
an expanded arable land base. As a result, commercial fertilizers have a critical role to play in
boosting crop production to the levels necessary to meet the demands of this rapidly growing
world population. Crop nutrients such as nitrogen, phosphorus, potassium, and secondary and
micronutrients such as sulfur, calcium, zinc and iron are responsible for between 40 and 60
percent of today’s total food production and will be a necessary component in producing

Capitol View
hird Streef - Suite 930
Washington, DU 20024

www tfLorg
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nutritious food in the most environmentally sensitive manner possible.
4R Nutrient Stewardship

Meeting global food demand is not enough and the fertilizer industry today is also committed to
promoting science-based, sustainable fertilizer best management practices that boost crop
production while minimizing impacts to the environment. At the heart of that commitment is
what is known as 4R nutrient stewardship, a framework to achieve cropping system goals, such
as increased production, increased farmer profitability, enhanced environmental protection and
improved sustainability.

The 4R nutrient stewardship principles are the same globally, but how they are used locally
varies depending on field and site specific characteristics such as soil, cropping system,
management techniques and climate. The scientific principles of the 4R framework include:

Right Source — Ensure a balanced supply of essential nutrients, considering both naturally
available sources and the characteristics of specific products, in plant available forms.

Right Rate — Assess and make decisions based on soil nutrient supply and plant demand.

Right Time — Assess and make decisions based on the dynamics of crop uptake, soil supply,
nutrient loss risks, and field operation logistics.

Right Place — Address root-soil dynamics and nutrient movement, and manage spatial variability
within the field to meet site-specific crop needs and limit potential losses from the field.

It is important to stress that all four “Rs” must be used together because there is no single
practice or “silver bullet” that will prevent nutrients from being lost to the environment.

In 2011, the United States Department of Agriculture (USDA) revised its standard for managing
farm nutrients with a goal of encouraging farmers to employ new technologies to reduce nutrient
runoff and improve water quality. The 4Rs are a component of this Natural Resources
Conservation Service (NRCS) Conservation Practice Standard Code 590. For more information
on 4R nutrient stewardship, I invite you to visit http://www.nutrientstewardship.com.

4R Research Fund: Demonstrating the Impacts of 4R Nutrient Stewardship

In addition to the 4R Nutrient Stewardship Program, the fertilizer industry has established the 4R
Research Fund with the goal of developing sustainability indicators and environmental impact
data for implementation of 4R nutrient stewardship across North America. It provides needed
resource support with a focus on measuring and documenting the economic, social and
environmental impacts of 4R Nutrient Stewardship. The fertilizer industry has already
committed $7 million towards the research fund.

Having just completed its first year in existence, to date the fund has granted nearly $2.4 million
in support of science-based research aimed at addressing cropping system productivity and
concerns regarding nutrient losses into the environment. USDA’s Agricultural Research Service
(ARS), for example, has been awarded funds for a project in partnership with Heidelberg
University, Ohio State University, The Nature Conservancy and the Intermational Plant Nutrition
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Institute (IPNI ) to evaluate the impacts of adopting practices associated with 4R Nutrient
Stewardship, as well as the impact of the Western Lake Erie Basin (WLEB) 4R Certification
program on crop productivity and profitability, water quality, and perceptions of growers,
nutrient service providers and residents. For additional information on the 4R Research fund and
the list of current projects, I invite you to visit http://www.nutrientstewardship.com/funding.

4R Nutrient Stewardship Certification Program

This year, the agriculture community in Ohio, specifically in the Western Lake Erie Basin
launched the 4R Nutrient Stewardship Certification Program for fertilizer retailers. The program
is a stakeholder driven initiative aimed at the long-term improvement of Lake Erie’s water
quality. This new program provides a consistent, recognized standard for agricultural retailers in
Indiana, Michigan and Ohio where surrounding waters drain into Lake Erie.

The 4R Nutrient Stewardship Certification Program ensures that participating agricultural
retailers, service providers and other certified professionals utilize proven best management
practices based on the 4Rs when providing agronomic advice or services to farmers. This
approach provides a science-based framework for plant nutrition management and sustained crop
production, while considering specific individual farms’ needs. We are pleased to inform you
that 49 agricultural retailers have already signed up for the program. Requirements and
additional details about the program are available at www.4Rcertified.org.

Increased Fertilizer Use Efficiency

Data released by the U.S. Department of Agriculture in May 2011, shows that between 1980 and
2010, U.S. farmers increased corn production 87.5 percent while using 4 percent fewer fertilizer
nutrients (see attached). Although the factors that contribute to increasing food prices and food
scarcity are complex, one thing is certain — the use of fertilizer is a necessary component in the
solution to further increase efficient and environmentally sensitive production of food for the
world.

TFI would like to thank the Committee for the opportunity to submit these comments for the
hearing record. We look forward to continuing to work with you on this and other important
agriculture issues. If “you or your staff would like to discuss this letter or the enclosed materials,

or telephone at (202) 515-2725.

Sincerely,

% =3

Chris Jahn
President

Enclosures
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2013 WAN Urban Design Award sponsored by World Architecture News. For Fayetteville
2030: Food City Scenario Food City is a collaborative plan and policy platform involving the Fay
Jones School of Architecture, Department of Biological and Agricultural Engineering, Center for
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155

Architects (AlA). Porchscapes: An Affordable LEED-Neighborhood Development (LEED-ND),
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neighborhood development, is sponsored by the US Environmental Protection Agency and the
Arkansas Natural Resources Commission.

2007 ACSAJ/AIA Housing Design Education Award for Excellence in a Housing Education
Course. The award was for the Habitat for Humanity/Rogers housing course involving
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dwelling units for Habitat for Humanity of Benton County, inc. in Rogers.

2006 Places Award for Sustainable Development from the Environmentai Design Research
Association, for the UA Community Design Center's Habitat Trails Project. The
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EDRA/Places Awards are uniqgue among the programs that recognize professional and
scholarly excellence in environmental design.
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2005 Honor Award of the American Institute of Architects (AlA). Ecological Engineering Group
and UA Community Design Center, for Warren, AR Stream Restoration, 2005.
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and application of a lotic ecosystem trophic status index. Transactions of ASAE. 42(3); 651-
656.
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Governor's Task Force for the lliinois River, 2013 - Present

Board of Directors, BlueinGreen, LLC, 2004-2014, Fayetteville AR (Owner/Founder)
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Sustainability Advisory Committee for Agriculture, Wal-Mart Corporation , 2008 — Present
Sustainability Advisor, Ben and Jerry's ice Cream, 2011-Present
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Field to Market (2012 V2). Environmental and Socioeconomic Indicators for Measuring Outcomes of On-Farm
Agricultural Production in the United States: Second Report, (Version 2}, December 2012, Available at:

veww fleldiomarketorg

For more information or to obtain permission to reproduce material contained in this report, please contact: Julie
Shapiro, The Keystone Center, jshapira@keystone.org.

© 2012 Field to Market

Note on this version: This report (Version 2, December 2012) replaces the report released in July 2012 (Field 1o
Market (2012). Environmental and Sociceconomic indicators for Measuring Outcomes of On-Farm Agricultural
Production in the United States: Second Report, July 2012). This version corrects errors related to the energy and
greenhouse gas results for corn, cotton, soybeans, and wheat, While the overali conclusions found in this report
remain the same, this version contains new charts and data for total, per acre, per unit of output, and overall
percent change values for these indicators and crops. The error in the July 2012 version of the report was related
to the use of USDA ARMs data for average fertilizer (N,P,K} application rates for corn, cotton, soybeans, and
tdid not in of the of

chy

mpact of

wheat the July 2012 repoct

crops not treated with any fertilizer and instead assumed treatment of all planted acreage. Given that fertilizer use
varies considerably across crops and that the proportion of treated acreage for a given crop also varies by year,
the correction has different impacts for the revised results for each of the crops. For all crops, the ravision results

in a decrease in actual total, per acre, and per unit of output fevels of energy use and greenhouse gas emissions.
The impact of the correction on the average percent change trend for the full study period (1980 to 2011) was
variable: the direction of change stayed the same in all but two instances (wheat energy use per acre and cotton
emissions per acre) while rate of change increased in some instances and decreased in others.
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Abstract

Field to Market, the Keystone Alliance for Sustainable Agriculture, is a collaborative stakeholder group of
producers, agribusinesses, food and retait corpanies, conservation and ron-profit organizations, universities, end
agency partners that are working together to define, measure, and develop a supply-chain system for agricultural
sustainability. This 2012 report presents environmental and sociceconomic indicators for measuring outcomes of
on-farm agricultural production in the United States. The report analyzes trends over time at the United States
national scale for each of the indicators. Part | analyzes environmental indicators {land use, soil erosion, irrigation
water applied, energy use, and greenhouse gas emissions} for six crops {corn, cotton, potato, rice, soybeans, and
wheat), demonstrating trends over time from 1980-2011. Resuits are presented in three formats: resource use/
impact per unit of production, resource use/impact per acre, and total resource use/impact. Part If analyzes
socioeconomic indicators (debt/asset ratio, returns above variable costs, crop production contribution to national

and state gross domestic product, nonatality injury, fatality, and labor hours} £

or five crops {corn, cotton,
rice, soybeans, and wheat). Each sectjon also highlights additional relevant indicators for consideration given
availability of appropriate methodology and datasets. Results demonstrate areas of progress as well opportunities

for continued improvement. National scale indicators tracking trends over time in agricuitural sustainability

outcomes can provide broad perspective, prompt industry-wide dialogue, and identify priorities for more localized
investigations and efforts.
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Executive Summary

introduction

Field to Market, The Keystone Alliance for Sustainable
Agricuiture, is a collaborative stakeholder group of
producers, agribusinesses, food and retail companies,

and agency partners that are working together to

defi aasure, and

i sys

5 & supply
for agricultural sustainability. A proactive approach by
a broad-based group will help all in agriculiure prepare
for the future.

Nearly alt estimates of future demand for agricultural
goods suggest a need to double agricultural
production by 2050, if not before, in order to maintain
sdequate supplies for a growing world population that

wiil

£ ing purchase fiber and
fuel products and to diversify diets with more meat,
dairy, fruits and vegetables. Field to Market believes
this increased production must be accomplished

in a manner that does not negatively impact ~ and
actually improves - overall environmental and societal
outcomes.

Az andy o has defi al

=

agriculture as meeting the needs of the present while
ability of future generations to meet

eads by © b

improving the

e

outcomes:

# Increasing agricultural productivity to meet
future nutritional needs

+ Improving the environment, including water, soil,
and habitat

* lmproving human health through access to safe,
nutritious food; and

* Improving the social and economic well-being of

agricultural communities

it is within this context that the group is developing
metrics to measure the environmental, health,

and socioeconomic outcomes of agriculture in the

4 TS a1 the ne

Uit

(&)

time, foster productive industry-wide dialogue, and
promote continued progress along the path toward
sustainability.

Objectives and Scope

While global demand, p

frend fluenced by

drivers and conditions at a variety of scales, Field

to Market's exploration of sustainability metrics
focused on United States agriculture and the science-
based measurement of outcomes associated with

the production of commodity crops. This focus
provides important insights for sustainability of

WS ' 8

ties, whi 1

propartion of the cropland in the United States and
are often associated with complex supply chains that
require innovative approaches to measurement and
data sharing. This current focus provides a starting
point for further analysis and for the development of
methedologies and approaches that could be further
adapted and applied to other contexts.




The objectives of this report are as follows:

1. Analyze trends in progress in environmental
and socioeconomic performance for U.S.
commodity cropping systems over time.

2. Establish baseline trends against which to
monitor future improvements.

3. Create enabling conditions for stakeholders
in the United States to contribute to discussion
and development of sustainable agricufture
metrics and their application toward advancing
sustainable practices.

4. Advance an outcomes-based, science-based

approach {
sustainability that can be considered and
adapted for other geographies and crops.

Criteria for development and inclusion of Field to

Market indicators in this report include:

1. National scale - Analyzes national level
sustainability performance of crop production.
National scale indicators can provide perspective
and prompt industry-wide dialogue and context
that can be ultimately scaled to more focalized
investigations and efforts.

2. Trends over time ~ Metrics that allow
comparison of trends over time rather than a
static snapshot of farm activity.

3, Science-based - Utilizes best available science
and transparent methodologies.

4. Qutcomes-based - Provides an inclusive
mechanism for considering the impacts and
sustainability of diverse agricultural products and
practices.

5. Public dataset availability - Utilizes

publicly available data. Public, nationai-leve!
datasets provide a transparent, accessible, and
fundamental means to understand sustainabifity

trends.
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6. On-farm - Focuses on outcomes resufting from
agricultural production within the farm-gate.

7. Grower direct control - Focuses on impacts

over which a g ¥ hes direct influence
through his or her management practices and

decisions.

This report provides an update to Field to Market's
first report, released in 2009, anslyz

indicators for four crops. This 2012 report achieves

ervironmental

s foliov o the 2049

ing specific ady

report:

1. Incorporates the most recently available public
datasets to extend the environmental trends
analyses presented to 2011,

2. Revises the environmental indicator

methodologies as appropriate to imprave

3. Analyzes two additional crops for
environmental indicators {potatoes and rice).
4. Analyzes socioeconomic indicators.

1 Field to Market. 2009. Enviranmental Resource Indicators for Measuring Outcomes of On-Farm Agriculturel Production in the United States, First Report, January




Part | of this 2012 report analyzes national-scale trends
for six crops (corn, cotton, potatoes, rice soybeans,

and wheat} and five environmental resourc

{fand use, soil erosion, irrigation water applied, energy
use, and greenhouse gas emissions); data are analyzed
for the United 5tates, 1980 to 2011. Because this 2012
report utilizes updated methodologies, the results
presented vary somewhat from those presented in
2009, and are not intended for comparison against the
values in the original report. Results in this report are
updated for the full time series of 1980 to 2011,

Part It of this 2012 report includes analysis of national-
ievel metrics for sociosconumic indficators for five
crops {corn, cotton, rice, soybeans, and wheat). The
socioeconomics chapter analyzes trends over time

for six indicators {debt/asset ratio, returns above
variable costs, crop production contribution to
national and state gross domestic product, non-
fatality injury, fatality, and labor hours). In addition,

the chapter | many other potentiaily relevant
socioeconomic indicators for agricultural production
that, although they do not fully meet the Field to
Market criteria described above, remain important
given available data and appropriate consideration of

the factors that complicate their analysis.

Environmental Indicators: Results
Overview

Over the study period {1980-2011), on average at the
national scale in the United States, the following trends
were observed. Percent change is relative to single
crop and based on the average trend line for the entire
study period:

s Production and Yield
o Total production increased for corn (+101%),
cotton {(+55%), potatoes (+30%), rice (+53%),
and soybeans {(+96%); total wheat production
decreased (-16%).
o Yield per planted acre increased for all crops:
corn {+64%)}, cotton (+43%), potatoes (+58%), rice
(+53%), soybeans (+55%), and wheat (+25%).
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*

Land Use

o Land use per unit of production {e.g., bushels,
cwt and pounds) has improved (decreased) for

all six crops because of increased yields: corn
{-30%), cotton (-30%}, potatoes (-37%), rice (-35%),
soybeans (-35%), and wheat {-18%).

o Total land use {planted acres) has increased
for corn (+21%), cotton (+11%}, rice (+9%) and
soybeans (+24%) but decreased for potatoes
{-15%) and wheat {-33%). :
Soil Erosion

o Soil erosion per unit of production has
improved {decreased) for all six crops: corn
{-67%)}, cotton (-68%), potatoes {-60%), rice {-34%),
soybeans (-66%), and wheat (-47%)}.

o Per acre soil erosion has improved (decreased)
for corn (-43%), cotton {-50%), potatoes {-34%),
soyhbeans {(-41%), and wheat {-34%) and remained
constant for rice {rice has historically had fow
rates of soil erosion). However, improvements in
per acre soil erosion for corn, cotton, soybeans,
and wheat occurred primarily in the earlier part
of the study period; per acre soil erosion has
remained relatively constant for these crops in
recent years.

o Total soil erosion has improved {decreased)
for corn {-31%), cotton (-42%), potatoes (-42%),
soybeans (:28%), and wheat {-57%) and increased
for rice (+9%j (rice has historically had low levels
of total soil erosion and increases are likely
associated with increased acreage). However,
improvements {decreases) in total soil erosion for
corn and sovbeans eccurved primarily in the first
half of the study period, with increases occurring
in more recent years associated with increased
production.




¢ Irrigation Water Applied

o lrrigation water applied per unit of production
has improved (decreased) for alt six crops: corn
{-53%), cotton {-75%), potatoes {(-38%), rice (-53%),
soybeans (-42%), and wheat {-12%).

o Per acre irrigation water applied has improved
{decreased) for corn {-28%), cotton {(-46%), rice
(-25%), and soybeans (-9%) and decreased slightly
for potatoes (-2%); per acre irrigation water
applied increased for wheat (+6%).

o Total irrigation water applied decreased for
cotton {-35%), rice {-18%), and wheat (-12%) and
increased for corn (+27%), potatoes (+31%), and
soybeans (+271%).

Energy use

&

o Energy use per unit of production has
improved (decreased) for all six crops: corn
{(-44%), cotton (-31%), potatoes (-15%), rice (-38%),
soybeans {(-48%), and wheat (-12%).

o Per acre energy use impraved (decreased) for
corn {-6%), cotton (-2%)}, rice (-3%), and soybeans
(-17%), increased for potatoes (+33%) and

wheat (+9%).

o Total energy use decreased for wheat (-26%),
and increased for corn (+14%), cotton (+9%),
potatoes {+11%), rice (+6%), and slightly for
soybeans (+3%).

Greenhouse gas emissions

B

o Greenhouse gas emissions per unit of
production have improved (decreased) for all six

crops: corn (-36%)}, cotton {-22%), potatoes {-22%).

rice (-38%), soybeans (-49%), and wheat (-2%).
o Per acre greenhouse gas emissions improved
(decreased) for rice (-4%) and soybeans (-18%),

and increased for corn (+8%j}, cotton (+9%),
potatoes (+23%}, and wheat {+21%}.

o Total greenhouse gas ermissions decreased
for wheat {-17%), increased slightly for potatoes
{+3%) and soybeans {+1%), and increased for corn
{+31%), cotton (+20%), and rice {+5%]).
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in summary, over the study period, all six crops
demonstrated progress in their respective national
average trends for resource use/impact per unit
mental indicat
driven, at

part, by improvements in yield for all crops, Duein

n productio of the
six crops {excluding wheat) and increases in total land
use for four of the six crops (excluding potatoes and
wheat), total resource use/impact increased for many
crops on many indicators. Per acre resource use/
impact was more variable across crops.

i ~ inCreasing se unit of

production balanced (in some cases) by increasing
total resource use or impact - suggest that a

imits {e.g.,

b

land, water, and energy) are not reached.




Socioeconomic Indicators: Results
Overview

+ Debt to asset ratio (1996-2010)

o The debt to asset ratio decreased (improved)
{(-37%} for general cash grain farms.

Returns over variable costs (1980-2011}

B

o Returns over variable costs for corn, rice,
soybeans and wheat decreased during the
1980s, increased in the early to mid-1990s with a
slight decrease in the late 1990s and an increase
beginning in approximately 2002, providing a
w-shaped curve for the time period.

o Returns over variable costs for cotton

decreased i the sart e ¥
growth with some variability from the late 1980s
to approximately 1998, and then decreased again
until the early 2000s when returns stabilized.
There has been an increase in returns over
variable costs for cotton since approximately
2005.

National and state gross domestic product
{1997-2009)

o The national growth rate trend has increased

@

{69%) for the agricultural sector contribution to
the national GDP.

Non-fatality injury (1995-2010)

o The number of work refated injuries

x

decreased {-55%) for all crop-producing

farms with eleven or more employees.

o The number of lost work days {-76%) and the
incidence of one or more work days lost {-49%}
due to injury both decreased for crop farms
(excluding fruit, vegetable, and other specialty
crops).

Fatality {1993-2010}

o Fatalities decreased (-32%) for crop farms

®

(excluding fruit, vegetable, and horticulture

farms),
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«

Labor hours (1990-2011)

o The implied time to produce corn {-59%,
-75%), cotton {-69%, -75%), rice (-43%, -58%), and
soybeans (-66%, -74%) decreased both per acre
and per unit of production, respectively.

o The implied time to produce wheat decreased

12%) per bushel but remained

vely fi
per planted acre.

n summary, the indicators for debt to asset
ratio, fatalities, and non-fatality injury decreased
{improved) over thei

ir respective time periods and
i o, Rey }

e cost

been inconsistent over the indicator's respective
time period, but have been increasing for all crops,
excluding cotton, since approximately 2002, and for
cotton since 2009, Labor hours have decreased for
all crops excluding wheat. Overall, the agricultural
sector's contribution to national GDP has increased
over the explored time period.
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Conclusions and Next Steps

repart does not
sustainability for agriculture. Rather, it explores
broad-scale, commodity-level progress relevant

to key challenges and indicators for agricultural
sustainability and provides methods by which to
measure and track trends aver time. The results
presented in this report deronstrate important
advancements on a variety of environmental, social,
and economic indicators as well as continued
opporiunities and challenges. For example, gains in
producuvlty and per unit of production resource use

of increasing demand and limited resources, yet

increases in total levels of resource use in order to
meet these demands underscores the importance
of continued improvements given absolute resource
limits, Similarly, sustaining and accelerating
improvements demonstrated in this report for many
social and economic dimensions of agriculture wilt

be fundamental to sustainable production, and will

urbanization, demographics, and supply chain
expectations.

The trends presented here can help inform

the sustainability conversation, enhance our
understanding of progress, challenges, and
opportunities and provide a broad-scale baseline
against which to monitor future change. This broad-
scale understanding and context enables stakeholders
to have better-informed discussions of the pnormes

andd opporiun
farm level. Field to Market recognizes that while

the analyses contained in this report are important
and necessary to understandmg sustamablhty, they

@ are not &
and ultimately addressing sustainability cha”enges.
Accordingly, Field to Market's work on outcomes-
based indicators for agricultural sustainability

ety the o

considerations for future analyses.

Expansion of indicators. The indicators presented

in this report do not represent the full suite of
sustainability indicators for agriculture. Expansion of
the current indicator set to include additional crops as
well as additional environmental and socioeconomic
indicators may occur given avaflable methods and
datasets. In particular, Field to Market continues to
explore development of metrics for water quality and
biodiversity.

sement of methods and deta. Methodologies
and datasets for the current national/regional/state

lavel indicators provided here may be updated as

aflsc

as the release of public data. Capacxty to continue
and enhance these kinds of analyses is dependent

on the availability of the public data sources upon
which it refies. Public, national level datasets provide
atransparent, accessible, and fundamental means to
understand sustainability trends.

Scaling of approaches. Downscaled analyses
may require more sophisticated methodologies

and datasets to allow for higher resolution, better
mterpretat:on of trends at local |eveis and better

whnle elso recognizing the fimits of working with
public data and at a broad-scale. More locally-scaled
analyses may utilize and even require methods not
feasﬂble and data not available at the nat!onai scale, as

will require me

to mform management and decssion makmg




Exploration of impacts. Further analyses at ail
scales are needed to better understand the total
impacts of crop production. For example, within our

on cators, efficiency and total use

@

frends e national scale do not capture t

challenges associated with resource limitations and
impact, including those at smaller scales. While many
national trends show improvement for particular

ther for @ measuras or total

crops, w

viaoked, nor can spec
local examples of continued challenges. For example,
sustainability can be impacted by nationally and
globally available cropland and energy sources, as well
as by groundwater availability for a particular regional
or local aquifer. Conversely, some national trends may
show overall increases in total uses for a particular
crop even while success stories may be occurring at
more local levels or may be occurring in consideration
of alf crops grown in a particular area.

Aggregation of results across all crops. Further
analyses are needed to better understand the
cumulative or aggregate impacts of all crop
production. While crop-by-crop analyses provide
important information for commodity sectors and
supply chains, aggregation of data for ali crops may
provide further insight into directional changes in
total uses. For example, increases or decreases in
resource use for a single crop may actually be offset
by decreases or increases for another crop, and
aggregate results may in some cases be directionally
different than by-crop results, both at the national
and local scale. Aggregate total resource uses may
also vary in direction at the local scale as campared
to national scale; for example, due to land use
change either away from agricultural production
{e.g., conversion to urban land) or into production
{e.g., release of Conservation Reserve Program land
back into production}. Similarly, for socioeconomic
indicators, further analyses at additional scales and for
the aggregate of agricultural production are needed,
as are enhanced measures of impact on the farmer

and farm community.
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Evaluation of context and drivers. Further analyses
are also needed to better understand both the
context and drivers underlying the trends reported
here. Context and drivers can include conditions both
internal and external to agricuitural systems — such

as resource limitations and conditions, at a variety of
scales, individual farmer choices, availability of new
science and technology, supply chain and economic
conditions, price signals, consumer behaviors,
demographic changes, policy and governance
changes. Because agriculture is an incredibly complex
system and analysis of context and drivers equally
complex, Field to Market does not attempt in this
report to analyze nor speculate on them unless they
are explicitly evident in the datasets used to build the
metrics themselves.

Examination of recent trends versus historical
trends. Further analyses are also particularly needed
to better understand the most recent trends, drivers,
and contexts for sustainability. This report highlights
results in summary form —for example, percent
change over the full 30-year study period - and also
includes data demonstrating the full time series

of trend lines for each crop and indicator. There

are many more stories to be further explored and
explained within the data provided in this report,
including, and especially, those for which more recent
trends may represent accelerations, decelerations,
or reversals of the overarching 30-year trend-lines,
The longer time period provides important historical
context and the most recent trends may signal
important considerations for the future.




Expansion to additional crops and geographies.
Field to Market's primary focus is currently on
commodity agricuftural production in the United
States. However, the Alliance seeks to inform efforts
focused on other crops and geographies by facilitating
information-sharing, coordination and collaboration
regarding methodologies and approaches. As an
example, Field to Market’s 2009 report was recently

w explore rends
over time for eight different Canadian crops including
2 & lax.? Field to
Market continues exploration of opportunities to
leverage and adapt the current work to new contexts,

both within and beycnd the United States.

& L0 =h La pEIs ang

Connecting trends to individual grower education
and action. Field to Market's analysis of broad-
scale trends provides a mechanism to measure
overall progress. Yet what moves the "needle”

of sustainability outcomes at the broad scale are

af practices comes st the Tialo

and farm szale. Complementing its efforts ta
analyze broad-scale trends, Field to Market has

also developed the Fielgprint Calculator, a free,
oniine educational and awareness too! that allows
individual growers to analyze the cutcomes of their

engaged in piloting these tools and methodologies
with farmers to identify future improvements and
understand the utility of these tools in informing
management actions and driving continuous
improvements.

2 Seracan Mana
Applicat

. Canadian Canola Geowers Association, Canadian &
e Metrics te Selected Western Canadian Fietd Crips:
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The above-recommended future investigations

tsig s for wh

report is intended as a starting place. Through
this report and Field to Market's advancement of
agricultural sustainability metrics and tools that

FE

cant opporiun

quantify the impacts of cropping practices at a variety
of scales, the Alliance seeks to enable an cutcomes-

ce-based disguss
measurement, and advancement of sustainability.
The hope and intent is that such approaches will
ultimately inform mechanisms to promote continuous

o the G

went

5 ontinued, sig
progress toward meeting sustainability challenges for
production, resource use and impacts, and social and
economic well-being.

Canada, and Gareral Wi,
v pulsecanadia.com/

Board, Ducks Unfimited, Flax Coun:
al Report. Edmonton, Aberta, bty
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Part I: Environmental Indicators Report

1. Introduction

Field to Market, The Keystone Alliance for Sustainable
Agriculture, is a collaborative stakeholder group

of producers, agribusinesses, food and retait
companies, conservation and non-profit organizations,
universities, and agency partners that are working
together to define, measure, and davelop a supply-
chain system for agricultural sustainability. A
proactive approach by a broad-based group will help
alt in agriculture prepare for the future.

Nearly all estimates of future demand for agriculturat
goods suggest a need to double agricultural
production by 2050, if not before, in order to maintain
adequate supplies for a growing world population that
will use its expanding incoms to purchase fiber and
fuel products and to diversify diets with more meat,
dairy, fruits and vegetables.? Field to Market believes
this increased production must be accomplished

in a manner that does not negatively impact - and
actually improves — overall environmental and societal
outcomes.

As an initial step, the group has defined sustaineble
agriculture as meeting the needs of the present while
improving the ability of future generations to meet
thelr own needs by focusing on these specific, critical
outcomes:

¢ Increasing agricultural productivity to meet future
nutritional needs
improving the environment, including water, scil,
and habitat
Improving human health through access to safe,
nutritious foed; and
Improving the social and economic well-being of

L3

.

0

agricuftural communities

it is within this context that the group is developing
metrics to measure the environmental, health,

and socioeconomic cutcomes of agriculture in the
United States at the national, regional, and field
scales. These metrics will facilitate quantification and
identification of key Impact areas and trends aver
time, foster productive industry-wide dialogue, and
promote continued progress along the path toward
sustainability.

While global demand, production, and sustainability
trends are influenced by a myriad of complex

drivers and conditions at a variety of scales, Field

to Market's exploration of sustainability metrics

has focused on United States agriculture and the
science-based measurement of outcomes associated
with the production of commodity crops. This

focus provides important insights for sustainability
of U5, commuodities, which represent a significant
proportion of the cropland in the United States and
are often associated with complex supply chains that
require innovative approaches to measurement and
data sharing. This current focus provides a starting
point for further analysis and for the development of
methodolegies and approaches that could be further
adapted and applied to other contexts.

3 see, for example, FAQ. 2004 World agriculture: Towards 2030/2050, Rome: Food and Agriculs [o! izati p: 2050web. pdf
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in January 2009, Field to Market released a report

on national-scale trends in environmental resource
indicators for corn, cotton, soybean, and wheat
production in the United States.® Using publicly-
available data, national-scale metrics were deveioped

o messure outcomes for f
indicators: land use, soll erosion, irrigation water
applied, energy use, and climate impact {greenhouse
gas emissions). The metrics were applied to quantify
environmental outcomes for four commodity crops
—corn, cotton, soybeans, and wheat—produced
through agncultural practices in the United States.

e
vof frans

ds over time for thess crops
and md;cators from 1987-2007.

The objectives of both the 2009 and 2012
environmental indicator reports are:

1. Analyze trends in progress in environmental
and socioeconomic performance for U.S.
commodity cropping systems over time,

2. Establish baseline trends against which to
monitar future improvements.

3. Create enabling conditions for stakeholders
in the United States to contribute to discussion
and development of sustainable agriculture
metrics and their application toward advancing
sustainable practices.

4. Advance an outcomes-based, science-based

appreach agr
sustainability that can be conmdered and

adapted for other geographies and crops.

Environmental Resouirce Indi

This 2012 report seeks to further address and advance
the ob]ectwes descr«bed above and also achieve

tive to the 2009

report:

1. incorporate the most recently available public
datasets to extend the environmental trends
analyses.®

2. Revise the environmental indicator
methodologies as appropriate to wnprove

accuracy and reflect best available

ience.

3. Analyze additional crops - rice and potatoes.
4. Analyze sociceconomic indicators (Part il of this
report).

Part | of this 2012 report updates the 2009
environmental indicators approaches to include

the most recent publicly available data, revises and
iates the methodology for the five original ¢

SUTCE

indicators fisted above, and analyzes potatoes and

rice in addition to the four crops included in the 2009
report. Since 2009, Field to Market has also actively
been working te evaluste indicators for water quality

and bicdiversity at t ol £ cales.
A brief overview of this work is p(ovu:!ed in this report.

Because this 2012 report utilizes updated
methodologies, the results presented vary somewhat
from those presented in 2009, and are not intended
for comparison against the values in the original
report. Results in this report are updated for the full
time series of 1980 to 2011.

tors for Measuring Outcomes of On-Farm Agricultural Production in the United States, First Report, January 2009,

S Exarples of sew datasets include: procutivity estimates through 2010 from NASS, 2007 Agricultura! Consus and 2008 Farm and Rench Isrigation Survey, 2002 and

2007 soil ercsion data from Ni

i, nevt ARMs Survey deta, and updated fertiizer use data by crop




2.1. Data and Methods Overview

Consistent with the 2009 Field to Market report,
criteria for development and inclusion of Field to
Market ind'cators in the 2012 report are as follows:

1. National scale ~ Analyzes national level
sustainability performance of crop production.
Nationat scale indicators can provide perspective
and prompt industry-wide dialogue and context
that can be uftimately scaled to more localized
investigations and efforts.

2. Trends over time - Metrics that allow
comparison of trends over time rather than a
static snapshot of farm activity.

3. Science-based ~ Utilizes best available science
and transparent methodologies.

4. Outcomes-based - Provides an inclusive
mechanism for considering the impacts and
sustainability of diverse agricultural products and
practizes.

5. Public dataset availability - Utilizes publicly
available data. Public, national-level datasets
provide a transparent, accessible, and
fundamental means to understand sustainability
trends.

6. On-farm - Focuses on outcomes resulting from
agricultural production within the farm-gate.

7. Grower direct control - Focuses on impacts

over which a produser has direct influsnce
through his or her management practices and
decisions.

6 “

2o
nationalestimates.htm
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2. Data and Methods

For this study, data has been retrieved and assembled
across six primary crops in the United States:

Croy Yield Unit Description
Corn by Bushel, 56lbs. of corn grain per bushe!
Cotton | Ib. of fint Pounds lbs ) of fint
Potatoes ot Hundred weight, (100 lbs.}
Rice cwt Hundred weight, (100 bs.)
Soybeans by Bushel, 60 Ibs, of soybean seod per bushel
Wheat ba. Bushel, 40 Ibs. of wheat grain per bushe!

Together, the production of these six crops has
comprised approximately 73 percent of the acres of
agricultural cropland use in the United States for the
past several decades. In 2011, these crops comprised
739 percent of the 293.4 miilion acres of U.S.
agricultural crops harvested and had combined crop
value of 5119 bitlion; they accounted for roughly 58% of
U.S. crop cash receipts during the period 2007 through
2011.¢ it is our intention that the methods used

could be applied to a full range of technology choices
and to other crops produced in the United States or
15, with

report focy Hye important environmental
indicators for agricultural sustainability:

1. Land use

2. Soil erosion

3. Irrigation water applied

4. Energy use

5. Greenhouse gas emissions

in selecting environmentat indicators, Field to Market
strove to identify a discrete and relatively small set
of key outcome indicators critical for agricultural

1
with water quality, total water use, and bicediversity,

iy, The five indicators listed

sustainab

haove, along

were prioritized by the multi-stakeholder membership
of Field to Market.

st b

v s s 0V




Water quality, total water use, and biodiversity

are recognized by Field to Market as important
environmental indicators of agricultural sustainability,
and continued discussion of appropriate metrics for
these areas continues within the Alliance. A brief
discussion of these indicators is included in the

Methods section below.

Consistent with the outcomes approach taken by
this group, the impacts of product inputs such as
pesticide and fertilizer use are accounted for in
outcomes indicators such as energy use, greenhouse
gas emissions, biodiversity, and water guality. The
methodology for incorporating these inputs into

the current energy and greenhouse gas emissions

indicators is explained below.

Results for each indicator are presented in three
formats - all are valuable and additional discussion of
the relative values and caveats for each is provided
later in the report:

«y™7 indicators showing resource
indicator (use or impact) per unit of production.
“Effictency” measures show change nuse or
impact over time relative to our ability to meet
productivity demands and normalizes the metrics
to a common unit of comparison for producers
and stakeholders.

2. Per acre resource use or impact. Per acre
resou-ce use simitarly normalizes the metrics to
a common unit of comparison, however it should
be noted that an equal amount of resources may
be used per acre with varying production levels
achieved.

3, Total use indicators showing the annual

use or impact per acre multiplied by total

acres harvested. Total resource use or

impact indicators are essential for informing
conversations regarding total resource reéstraints

or limits.
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Results are expressed graphically in three forms:

1. A summary table of percent change over the
full study period (based on a least squares trend
analyses from 1980-2011} for each crop, indicator,
and unit of analysis, found in the summary of
results for each crop.

2. A summary spidergram for "efficiency™
indicators over time, found in the summary of
results for each crop. The spidergram visually

a3 the change in the overall efficlancy
footprint or “Fieldprint” over time. In order

to facilitate comparison and evaluate relative
changes over time across multiple indicators with
differing units of measure (e.g., BTU for energy

vs. COze for greenhouse gas emissions in carbon

< s erpivale sach effic y ind

is indexed where actual values observed in the
year 2000 are set equal to 1. Therefore, a 0.1
unit change in the index value of an individual
indicator is equal to a 10% percent change
relative to the actual value in the year 2000.
Trends that demonstrate movemnent toward the
center of the spidergram {toward a value of zero,
or a shrinking of the "Fieldprint”) represent

source

an improvement of efficiency, or =
impact per unit of production, over time. Other
preminent sustainability metrics, both pertaining
to agricufture and apart from agriculture, have
relied on normalized metrics including measures
such as per capita, per unit of production, or

per unit of value of production. In the widely
acknowledged 2005 Environmental Sustainability
index,® the authors suggest “...sustainability is a
characteristic of dynamic systems that maintain

thamselves over time: i is not a fixed endpoint

that con be defined,” under this inferpretation,

normalization becomes optimal in that it allows us
to compare trends over time.

produced.

@ Esty, D.C., M. Levy, T. Srebotrjak, and A. de Sherbinin. 2005. 2005

Yale Center for

Laws & Policy. http://

_Main_Report.pdi

Index: ing National New Haven:
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3. tndividual line graphs for each crop, indicator, This report utilizes methods that strive for a high

and unit of analysis {production, acre, and total) degres af scientific s teation while also

are also found in each crop summary section. recognizing the limits of working with public data
The graphs chart actual resource values (e.g., and at a broad-scale. More locally-scaled analyses
actual BTU per bushel) by year for the entire may utilize and even require methods not feasible
study period (1980-2011). The regression and data not available at the national scale; examples

equations and R2 values for each line graph are i”d‘“d‘e mare CO‘“P‘E‘K. mod?is of nitrous oxfde

emissions {N;O) or soil erosion that are available at
the field scale but w
study to execute and/or aggregate at the national
scale, In these cases, a sim

provided. The line graphs provide additionat

in the scops of this

resolution regarding changes over time and the
conformity of those changes with average trend

er approach is

line for the full study period. by the national-scale nature of the trends analyses

conducted here. Methodologies and datasets for the

Data and methods have been standardized as closely current indicators provided here may be updated a

as possible across all crops. The data used in this
report have been retrieved from numerous sources

appropri e

the release of public data.
~ all are within the public domain. Where national
averages are constructed through the aggregation A draft report was shared with 9 peer reviewers (see
and weighting of various practices and geographies,
the weighting was typically performed on a planted
acre basis Jue to the fact that most data underlying
the indicators were expressed on a per acre basis;

however,

Acknowledgments) and feedback was incorporated
wherever possible to correct, clarify, or better frame
the methadology and the scope of the report.

here were some exceptions, for example,
where data were based on total productian, weighting
was conducted based on production. Data and
methods for each environmental resource indicator
are further explained below. Data analysis and
summary have been completed by {RS/Global Insight,

cial i, § iy ancd

of axparienca,




181

2.2, Ovarview of Updated Methods for the 2012 Report

Field to Market has updated its methodologies for this
report in
and learnings that have occurred since the 2009 report.
Most notably, the updates include:

spvaral silakle sclence

# Threshold for inclusion of a practice or input:
As a guiding principle, to be included in the
calculation of the metric, a particular production
practice or input must contribute at least 1%
of the resource use or impact for the indicator
in question to be included as a separate factor,
For example, if a practice contributes less than
1% of total BTU to an energy footprint, and is
nat already captured by an included activity, it
is not included. in the prior {2009} report, no
such threshold was set; this threshold allows for
better consistency across all crops and indicators,
ansures inchision i 14 @
calculation of a particular metric, and also sets
a standard for allowing practices with relatively
negligible impact on the calculation to be omitted.
This anproach is considered appropriate given the
scope and intent of the analyses in develaping
natioral-scale averages. However, it should be
noted that there are some exceptions under which
practices representing less than 1% of the metric
are included; these include circumstances in
which available data capture a suite of practices,
some of which may fall below the 1% threshold,

i xarpies for w

H !

s more sigs

impact at a more local level and was deemed
important to incorporate. An example of the
latter exception is the harvest of crop residue;

of wheat straw can have Heant

impact both ecoromicaily and for greenhouse gas

emissions at a regional level, however, at the

national scale it represents less than 1% of total
emissions for wheat. Should the practice become

o prevalent on & national

on national average greenhouse gas emissions
for wheat would simitarly increase.

Field to

tha

5 2012 report vow ¢
end-point for calculation of the environmental
footprint as the point of sale of the crop. By
specifying the point-of-sale as the end point for
measurement, this approach is consistent with
the criterion that metrics represent practices and
actions within a growet’s cantrol. The point of
sale can vary by farmer and by crop; for example,
some growers may deliver their crop to a grain
elevator or mill while others sell their crop at the
farm bin or point of storage. In the example of
the grain being sold at the farm, the impact of
ting the crop to the milf would not be




s
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Planted versus harvested acres: The 2009 Field
to Market report considered only harvested
acres. The rationale was that harvested acres are
most often used in data reporting and are most
familiar to agriculture producers. However, the
use of planted acres accounts for abandonment
due to weather or other adversity that causes
the crop not to be harvested and therefore is a
more comprehensive measure. At the national
scale, inclusion of abandonment is an important
means of understanding the impacts of losses

on the overall efficency of input usage and the
relationship between impacts and productivity. in
this 2012 report, we now analyze data and present
results in terms of planted acres. The use of
intentional fand fallowing or double cropping are
not explicitly captured in the 2012 report nor were
they captured in the 2009 version. Attempts to
better attribute land resources to these practices
may be made in future updates.

Co-products and by-products: The 2012
methcdologies now account for economic
allocation of co-preduction of cotton seed and
wheat straw. The economic allocation formuta
determines the share of the primary product as

a proportion of the total dollar value of product
sold. The five-year average from 2005 to 2009
was used. In the case of cotton the share of the
lint value divided by the lint plus seed values was
determined to be 0.83 or 83%. The 83% factor

is then applied to the absolute level of a given

resource:

Primary product share for cotton lint =

fint value/(lint value + seed value associated with a
pound of fint)

Primary product share for cotton fint = $0.55/
{$0.55 + $0.11) = 83%

.

The economic importance of wheat straw as

a co-product of wheat varies in the U.S. by
region and year. Cotton seed is an economically
important co-product of cotton and is a
consistent component of income for all U.S.
cotton producers. Values representing wheat
and cotton lint may be converted to values
representing that required to produce all
economic yield components by multiplying wheat
{bu) and cotton lint {ib lint) by 1.034 and 1.17,
respectively.

Metric-specific changes:

o With the exception of an adjustment to

account in this report for planted acres rather
than harvested acres, the land use and irrigation
water applied methodologies remain the same
as those reported in 2009.

o The 2012 soil erosion methodology no

fonger compares soil erosion above tolerable

(T} fevel. Now the metric includes total soil
erosion, allowing for reporting of trends in
reduction below T and recognizing that Tis

a highly location-specific concept.

o For energy and greenhouse gas calculations,
additional practices and contributors are
considered; for example, the methods now
account for embedded energy and emissions
from seed and drying, and include updated N;Q
factors. Soil carbon is no longer counted as an ‘

offset for greenhouse gas emissions.




2.3. Land Use Indicator

Land is a primary requirement to produce agricultural
goods. By its very nature, agriculture domesticates
the land under production. A 2001 USDA Economic
Research Service Report stated, “Land quite fiterally
underlies all economic activity, but nowhere more
than for agriculture. Land is the primary input for
crop production and grazing fivestock, a source of
rural amenities, and a store of value for farmland
owners.”® According to 2007 land use data from the
USDA, the United States composes 2.3 billion acres in
total; 17.7% of these are cropland, or 406 mitlion acres
(this represents a decrease in total cropland from
that reported by 2002 USDA land used data, which
reported 19.5% of these acres are cropland, or 442
million acres).’0 1

Other fand uses include pasture, forest, special uses
and other.’2 These categories can be divided further
pecific uses such as grassland, urban, rural
parks and wildiife, cropland used for pasture, and
cropland idled to name a few.’3 't Each type of land

use contributes its own challenges and opportunities
for sustainability, especially agriculture as a result of
its high level of productivity per acre and farge fand

use percentage.™s ¢
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The focus of this report is on changes over the study
period (1980-2011) in U.S. cropland use, which will be
referred to as agriculture for corn, cotton, potatoes,
rice, soybeans and wheat. We do not attempt to
analyze or compare current agriculture against a pre-
industrial baseline. Field to Market recognizes that
land use decisions by U.S. agricultural producers are
guided by many factors, including international price
signals, Farm Bill policies and programs, and biofue!
policies. The complex interaction of many drivers
can influsnce whether a farm ards one wrop over

another or chooses to enroll in or exit a conservation
program that provide incentive to idle land, e.g., the
Conservation Reserve Program or Wetlands Reserve
Program.” There is evidence of recent declines in
CRP enrollment {since 2007), with implications for total
land use as well as for other sustainability indicators

influe

ced by increases in g

7 USDA. 2001 Sep 13. Urban Development, Land Use and Agriculture. Washiagton, D.C.: United States Department of Agricuture,

0 L ubowski RN, Vesterby, M, Bucholtz, S, Baez, A, and MJ Reberts. 2006, Major Uses of Land in the United States, 2002, United States Department of Agricsiture,

Economic Resezrch Servi

Report nr EIB-14.

1% United States Deparcment

griculture, National Agricuftural Statistics Service (NASS}, Research and Development Division, Geaspatial information Branch, Spatiat

Analysis Research Section, 2609. 2007 Census of Agriculture, United States Summary and Siate Data.

12 ysnA. 2007, Dec 21. Major Land Uses, Washington, 0.C.: United States Department of Agriculture. htp:

index.asp

2geensus.usda. 2007/Full_Repors/

12 Lubowski RN, Vesterhy, M, Bucholtz, S, 8aez, A, and MJ Roberts. 2006. Major Uses of Land in the United States, 2002, United States Department of Agriculture,

Econemic Research Service: Report nr EIB-14.

14 Usba. 2007, Dex 21 Major Land Uses. Washington, D.

nited States Department of Agricuiure.

15 prince. SO, Haskett, J, Steininger, M, Strand, H, and R Wright. 2001. Net Frimary Froduction of U.S. Midwest Cropiands from Agricultural Harvest Yield Data,

Ecotogical Apglications 11:1194-1205.

6 Turner I, B L, Lambin, EF, and A Reenberg. 2007. Land Change Science Special Feature: The Emergence of Land Change Science for Globat Environmental Change and

A Glossary of Terms, Pragrams.

sustainability. PNAS 104
7 U, Farm B C Titles. httpy t
e Lows, 2005 Eciion. g fersrey jun/37-905 pef Sodsaver: Protecing Praii and Producars. gi//winvinda or/rcex php2hi=d
Details/if  359/pi i and Energy Act of 2008, I

% 20BilI%20Conservat

o/'p ii/2007/NACD%20




There is also evidence that agricultural land is being
converted to suburban and urban areas.’¥ 2% Field to
Market recognizes that these and other trends are
important drivers underlying changes in amount and
patterns of fand use for particular crops, and that
they influence production choices and sustainability

outcomes on working lands. However, consistent with
the overall scope and approach of this report, here
we focus on reporting changes in cropland use for the
production rather than providing an analysis of the
drivers.

Data used in this analysis are on a planted basis; the
use of planted acres accounts for abandonment due
to weather or other adversity that causes the crop not
to be harvested. At the national scale, inclusion of
abandenment is an important means of understanding
the impacts of losses on the everall efficency of input
usage and the relationship between impacts and
productivity.

1% Hart, 3%, 2001, Half a Century of Cropland Change, Geographical Review 91:525-543,

piiennium Ezosystem 2005, &
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Yield data are derived from U.S. Department of
Agriculture’s Annuai Crop Production report.?’ Data
for measuring fand use have come from the National
Agricultural Statistics Service (NASS), a division of the
United States Department of Agriculture (USDA}. The
data were drawn from the final estimates provided

in the Annual Crop Production report released in
January 2012.22 USDA's survey estimates of yield and
farmed land area are considered the best measure
available for U.S. agriculture, as welt as much of the
agriculture around the world. 2

¢ Total Land Use = Planted Acres
* Yield = Unit of Production per Planted Acre

tor = Planted Area

* Land Use “Efficiency” ind
per Unit of Production

The land use "eificiency” indicstor js thus a simple
of yield, yet provides a unique perspective

that emphasizes and normalizes resource use against

a unit of production; as with other “sff

indicators presented throughout this report,
normalization against a unit of production provides a

inverse

tency”

new mechanism of comparison and a complement to
the total use and yield measures.

Results are presented as total resource use {acres),
yield {production per acre), and inverse-efficiency
{acre per unit of production). Average trends for the
entire study period are calculated using a least squares
trends analysis. Efficiency data are indexed whera the
year 2000 equals 1 and displayed with other resource
indicators on a summary spidergram by crop.

documents/document. 356.aspx pof

and Homan Well-being: Synthesis:

D.C.: Istand Prass. httpy//www.milfenniumassessment.org/

21 JSDA NASS. 2008. Crop Values 2007 Summary. Washington, D.C.: United States Department of Agriculture, National Agricuttural Statistics Service. htp://www.usda.

gov/nass/PUBS/ TODAYRPT/cpu0208 pdt

22y 5. Departrent of Agriculture Nationsl Agr

ture National Agricultuse Statistics Service. 2012. Crop Production 2011 Summary. Washington, D.C.: United Ststes

Department of Agriculture, National Statistics Service. http:

d p ropProdSu-01-12-2012.pdf

23 Yiimaz, MY, Hunt, ER Jr, and TJ Jackson. 2008, Remote sensing of vegetation water content from equivalent water thickness using sateliite imagery. Remote Sensing of

Environment 112:2514-2522.
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2.4. Soil Erosion Indicator

Sail is fundamentatl to efficient and economical food
production. While renewable aver the long-run,
excessive soil erosion can have significant adverse
effects on agricultural productivity and environmental
health. Beyond the loss of productivity, movement of
soit from the field has negative implications on surface
water quality and the ecosystems involved.

Soil erosion processes are predominantly caused

by wind and water, and have been occurring on the
land as long as there has been soil. Tillage practices
that result in soil exposed to these elements without
vegetative cover greatly accelerate the rates of soil
erosion. Agricultural practices in the early part of the
20th Century coincided with a regional drought to
preduce the collapse of agro-ecosystems across the
Great Plains, commonly referred to as the Dust Bowl.
Great storms of soil were transported by wind across
Texas, Oklahoma, and Kansas {and observed as far
east as Ohio), and became a symbao! of the need for
conservation practices in agricultural production.

While many models exist to predict soif erosion due
to wind and water erosion, this report utilizes soil
erosion data as measured in a government report
called the National Resource Inventory (NRI) from the
Natural Resources Conservation Service (NRCS); the
most recent data from the NRI is for 2007.2¢  This
section provides an overview of the NRI data, how
they were developed by NRCS, and how they are
utilized by Field to Market. Field to Market did

not collect or model soil erosion for this report; all
sampling end modeling procedures {and associated
assumptions and parameters) were established by
NRCS and reported in NRI {please refer to references
for additional information about the NRi methodology
and data).

The NRI survey program is scientifically based,
employing recognized statistical sampling methods.
The 2007 NRi was conducted by NRCS in cooperation
with fowa State University’s Center for Survey
Statistics and Methodology (ISU-CSSM), which serves
as the NRI Statistical Unit providing statistical and
survey methods support to the NRI survey program.

The NRI provides the following overview of its
sampling methodology:%3

“The universe of interest for the NR! survey consists
of alt surface area {land and water) of the United
States. The sample covers all land ownership
categories including Federal, although NRt data
collection activities have historically concentrated

on non-Federal fands. The NRt sample was selected
on a county-by-county basts, using a stratified, twa-
stage, area sampling scheme. The two stage sampling
units are (1) nominally square segments of land, and
{2} points within the segments. The segments are
typically half-mile-square parcels of land equivalent
ta 160-acre quarter-sections in the Public Land Survey

System, but there are many exceptions in the western

and nertheastern United States, Thres specifl

sample
point locations were selected for most selected
segments, although two were selected for 40- acre
segments in irrigated portions of some western States,
and some segments originally contained only one
sample point.”

From 1982 to 1997 these NRI data were collected

on fiveyear cycles, but beginning in 2000 they were
collected annually. The data were coliected for
800,000 sample sites from 1982-1997, but in 2000
forward the data were collected from about 200,000
sample sites.

24 .5, Department of Agricaltura Natural Resources Conservation Service., 2010. 2007 Nationa} Resousces inventory, Sofl Erosion on Cropland. http//www nrcs.usda.

gov/internet/FSE_DOCUMENTS/nres143_012269.pdf

25..5. Department of Agriculture. 2009, Summary Report: 2007 National Resources Inventory, Natural Resources Conservation Service, Washington, DC, and Center for
Survey Statistics and Methodology, fowa State University, Ames, fowa. 123 pages. o X

E_DOCUMEN' P 1379.paf
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Processing these data required aggregation at
many levels for comparison. The NRi describes

the computation of erasion data using models for
water (the Universal Soil Loss Equation or USLE) and
wind {the Wind Erosion Equation) (please see the
NR! summary document for additionat information,
including tne conservation practices evaluated
using USLE):26

"NRI erosion estimates are based upon erosion
prediction models rather than on-site measuring of soil
detachment, transport, and deposition. The erosion
prediction models provide estimated average annual
{or expected) rates based upon the cropping practices,
management practices, and inherent resource
conditions that occur at each NRI sample site. Climatic
factors used in the erosion prediction equations
{models) are based upon long-term average conditions
and not upon one year’s actual events. NRI estimates
of she=t and rill erosion utilize standard Universal Soil
Loss Equation (USLE) technology rather than revised
USLE {RUSLE) methodology so that it is possible to
make comparisons back to the year 1982. Erosion
estimates are currently made only for cropland, CRP
land, and pastureland, Erosion prediction models

for rangetand are currently under development and

evaluation.”

26 g,

The NRI database contains both computed (estimated)
soil foss and the individuat factors, for both the

USLE and WEQ, for all points that are Cropland,
Pastureland, or CRP land in a given year. Erosion data
are not given for points that are any other land cover/
use. If a sample point changes land cover/use between
two points in time, it has erosion equation factors for
the years it is Cropland, Pastureland, or CRP land ~
but not for any years that is some other land cover/
use. This is an important factor to keep in mind when
trying to estimate erosion rates for a particular area

- to only account for those sample points with a land
cover/use of Cropland, Pasturefand, or CRP fand. ltis
incorrect to average USLE rates over the land area of
an entire State, rather than just some portion of the
agricultural land.

NRCS summed data for wind and water (sheet and
rill) erosion to estimate total erosion from cultivated
cropland by state for the reference years 1982,
1987, 1992, 1997, 2002, and 2007. Working with the
statisticians at NRCS and the NRi databases, area-
weighted estimates were developed using dataon a
crop planted area on a county basis to quantify the
soil erosion by crop, by state, for the comparison
years.
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Results are presented as total resource impact {tons),

resource impact per acre (soil erosion per planted

acre and i efficiancy

srosion p

product fciency data are indexg

year 2000 equals 1 and displayed with other resource
indicators on a summary spidergram by crop.

In the 2009 report, Field to Market presented resuits
relative 1o the T value (soil foss tolerance value)

by NRCS and the NRL T is the average
annual erosion rate (tons/acre/year) that can occur
and still permit a high level of crop productivity to be

as e

ned economically ar

sus d indefinitely. Tolerable
{T) soil loss levels vary by soil type across the country
but range from 3.0 to 4.9 tons per acre per year —
with a simple average of 4.3 tons per acre. in the
earlier Field to Market report, T was subtracted from
the average soil erosion rate and the difference was
reported; in the event that soil erasion was less than
T, it was assigned a zero value. However, in this 2012
report, Fieid to Market is presenting the absolute
rather than net soil erosion rates. This change was

made in Hion of the site-specific nature of 7,

debate regarding the merit of T as a management

g

tool, and in order to recognize soil erosion rates below
T. Areviewer of the current report noted that more
complicated physicaf metrics could provide a better
indicator against which to assess the importance of
existing erosion rates, and an economic rationale
could be used by comparing the erosion rate and

crop yield; given the scope of this exercise, additionat

comparative analyses have not been conducted but
could be the subject of other studies.

In general, while more sophisticated approaches for
estimating soil erosion may be utilized at smaller
scales and with private data to better predict and

ure site-specilic soll erosion, disaggre
and wind erosion reporting, and otherwise improve

s watar

reporting and analysis for solf erosion at the figld
level, the use of the NRI data is appropriate given the
scope of this report in analyzing trends at the national
scale and utifizing publicly available, national-scale
datasets. Field to Market explored the possibility

of updating its national-scale methodology for soil
erosion by moving from the use of USLE to RUSLEZ;
however, the NR! currently evaluates soil erosion
trends at this scale only using USLE. As a measure of
relative change over time, USLE remains appropriate,
however, RUSLE2 provides more accuracy in terms of
absolute numbers and Field to Market will utilize it for
its nationat scale reporting if and when NRI makes this
transition (Field to Market currently uses RUSLE2 in its
Fieldprint Calculator §

td-scale methodolog

Resuits are presented as total resource loss (total tons
of soil erosion), average soil erosjon per acre, and soil
erosion per unit of production. Average trends for
the entire study period are calculated using a least

stptares trends analysis, Efficiency date are indexed
i ¥ ¥

where the year 2000 equals 1 and displayed with
other resource indicators on a summary spidergram
by crop.




2.5. lrrigation Water Applied Indicator

Water is becoming an increasingly scarce resource?’
due to greater demands associated with population
growth,.urbanization and accessibility.22 2 increased
population means increased food requirements. 3¢
These increased demands on water create more

for thi

campetitio

Water is an important limiting factor for crop
production.?! Without an adequate and timely water
supply, crop production is not passible.3233 The 2008
Farm and Ranch lrrigation survey reported 18 percent
of harvested cropland in the U.S. is irrigated.3*

in 2005, irrigation water withdrawals in the U.S.
accounted for 31 percent of total withdrawals.*

27
Manogement 803
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This report presents a method for caleufating total
irrigation water applied, average irrigation water
applied per acre, and average irrigation water applied
per incremental unit of production achieved due ta
irrigation. We focus on irrigation water applied as

a primary resource over which growers have direct
control. Irrigation water applied does not necessarily
equal irrigation water use in all contexts, as use is
dependent on plant processes that either utilize the
water far growth or result in the return of water to
the watershed. This report recognizes this distinction
and does not attempt to analyze the actual use of
irrigatian water by plants nor the rate of return of
water applied back to the watershed or aquifer.

Gonzsler-Alvarez, ¥, AG Keeler, and JD Mutlen. 2006, Farm-avel irrigation and the marginal cast of water use: Evidence from Georgla. Journal of Enviresmental
317,

28 firan, J and HR Feltz. 1998, Effects of irrigation on the environment of selected areas of the Western United States and implications to world population growth and
i 52:353-360,

four ction. Journal of

]

30 Knen, S and MA Hanjra. 2008. Sustainable land and water manegement poiicies snd practices: A pathway ta enviconmental sustainability in large irfigation systems.

Lang Degradation and Development 16:469,

3,

32 Warld Commission on Environment and Devetopment. {

33 Kian, $ and MA Hanjra. 2008, Sustaina
Land Degradation and Developmant 19:469.

s fand and water management policies and practices: A p

987). Our Comman Future. New York: United Nations.

vay 10 environmantal sustainability in large irrigation systems.

34 USDA NASS. 2009, 2008 Farm & Ranch lrrigation Survey. in: United States Department of Agriculture, National Agricuftural Statistics Service (NASS), Research and

Dey

opment Tisision. Geospatia! informa

on Branch, Spatial Analysis Research Section. 2009. 2007 Census of Agriculture, United States Summary and State Data

35 USG5, 2009. Summary of estimated water use in the United States in 2005. hitp

sgs. 3098/pdf/2009-3098.pdf




Field to Market also strongly recognizes the
importance of annual rainfall and groundwater
resources in providing context for irrigation decisions
and the impacts of irrigation in a given geographic
area® as well as the importance of different “types”
of water - green, blue, and gray — and how their usage
can impact water stress. The decision to irrigate

will be driven in part by the geographic context, and
the impacts of irrigation on the watershed will vary

based on specific regional and local ©
water scarcity and availability, aquifer recharge rates,

etc. For example, for aquifers such as the Ogallala,

1, including

where withdrawals (for all uses, including agriculture)
sig
applied must be compared against overall imitations
to truly understand water sustainability issues for that

1 water

ificantly oulpace recharge rates, irrigat

region. Jmportant work to characterize geographic
variability and total water use indices is being
developed by others; consistent with the scope and
purpose of this current work, Field to Market focuses
here on overall national trends.

This report focuses on total irrigation water applied as

2l a5 the incremental ben

t of that irrigation water
in terms of additjonal production achieved. frrigation
water applied is the anthropogenic application of
water on land to facilitate the growing of craps,
pastures and recreational lands in order to maintain

vegetative growth.?’

37 (535, 2008, Water Science for Schools; Hrrigation Water Use. Washington, D.C.:

38 Chakravorty, U. and €. U

United States Geological Sur
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Although it is recognized that irrigation sources vary,3®
in this report, these differences will not be addressed;
the focus of the report is on irrigation water applied,
irrespective of source. To the extent that irrigation
source and mechanism (e.g., gravity fed vs. pumping)
drives energy use, these practices are captured in the
energy use metric.

Data used for the irrigation analysis for the report
were taken from the “Farm and Ranch Irrigation
Survey,” part of the Census of Agriculture,37 304142
This data source was chosen because it is the only
consistent and peer-reviewed source available for
national data on water use and water management
practices in the United States.®34445 The benchmark
years of data used in this analysis are 1984, 1988,
1994, 1998, 2003, and 2008. The reference year for
the Farm and Ranch Irrigation Survey is generally
the year following the general NASS Agriculture
Census. Survey methodology included a maif-out
survey to nearly 20,000 randomly selected operators
who had noted irrigation use in previous census
years. While participants were randomly selected,
{eading irrigation states were well represented. The

pupu%m?xm W ad into Water Res Arsa,
state, and the number of irrigated acres in order to

increase the probability that an operator would be

as stra

selected based on irrigation usage 4

ay.

su. 2003, Basinwide watér management: A spatial model. Journal of Environmantal Seonomics and Menagesment 45:1.

37 LISDA NASS, 1992, 1994 Farm & Ranch Irrigation Survey. In: Census of Agricuiture 1992, Washington, D.C.: United States Department of Agriculture,

Notionat Agricultural Stari

48 JSDA NASS, 1997 1998 Farm & Ranch frrigation Survey. tn: Census of Ag
y el w/census/

Service. hitpi//wwve census gov/prad/fagr /92iris/

National ! Statistics Service. http://www.nas

AT YSDA NASS, 2002, 2003 Farm & Ranch Ir

tion Survey. o Census of Agricuiture 2002, Washi

7. Washington, D.C.: United States Department of Agriculture,

7trisfiris.htm

©.C.; United States Department af Agricutture,

/RIS /fris03.pdf

National Agricultura! Statistics Service. hr usda,

42 GSDA NASS. 2009. 2008 Far
Development D

43 Maxwell, X, Wood, EC and A janus. 2008, Compa
Ag . Ecosystemns & Environment 127:143-145.

o0 of the USGS 2001 NLCD ta the 2002 USDA Census of Agri

& Ranch Irrigation Survey. In: United States Department of Agriculture, National Agricultural Statistics Servics INASS), Research and
ion, Geospatie! Information Branch, Spatial Analysis Research Section, 2009. 2007 Census of Ag

Rture, United States Summary and State Data.

tture for o

e Upper Midwast United States.

44 JSDA. 2008 Oct. Commodity Costs and Retumns. Washington, D.C.: United States Department of Agriculture.

45 Chang, T and PS Kott. 2008. Using calibration waighting to adjust for nonresponse under a plausible model. Biometrika 95:555.

bt

48 SDA NASS. 2008, Farm and Ranch Irrigation Survey. hitps//swew.nass.usda




This survey provides information on the sources and
uses of irrigation water for 48 states, not including
Hawaii and Alaska. Information obtained from survey
participants included the source and amount of water
used for irrigation, the number of acres irrigated, the
type of distribution system used for irrigation, the
number of wells and their characteristics, the amount
of water use for each crop type, the average crop
ylelds, the oarticipant's irrigation practices, the capitat
spent on irrigation, the maintenance costs, the type
of energy used, and the types of new technofogies
employed.

Data used from the Farm and Ranch Survey for this
metric include quantity of water applied by crop,
acres of irrigated crop, yield for the irrigated crop
and yield for non-irrigated production on farms that
irrigate. Given that the data presented in the Farm
and Ranch irrigation Survey are collected for farms
that do irrigate we feel that it is appropriate for
purposes of this analysis to compare the irrigated and
nen-irrigated ylelds on these farms and the differential
between them. However, it is recognized that the
reasons for irrigating or not irrigating are complex
and often are not simply a matter of equal fand
capability class; this report assumes that the dryland
comparison from the same farm provides a “control”
condition that for various reasons may not provide a
clean, unbiased comparison. For rice and potatoes,
data for non-irrigated production are not available
and consequently we consider the total yield to be
attributable to irrigation, i.e., non-irrigated yield is
assumed to be zero for calculation of the metric.
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The national average yield for each crop (yields for
farms that irrigate, including the irrigated and non-
irrigated yields on these farms) was calculated hy
averaging the values for the six census years stated
above. Using the averages of these six benchmark
years, the relationship between the national average
yield, irrigated yield and non-irrigated yield was
established for each crop. National averages for
irrigated and non-irrigated production, yield, and
water use are based on state level acreage and
water use weights. Then, by linear interpolation,

the outcomes were used to estimate irrigated and
non-irrigated yields and water applied per acre for
years without census data. These years were based
on annual data from NASS and their crop production
report. In addition, the average share or portion of
total acreage irrigated for each crop was calculated.
This was done by dividing the amount of land irrigated
by the total amount of land planted for each crop:

® lrrigated acres/total planted area (acres) =
irrigated share

The share of irrigated acreage for reference years was
used to estimate the irrigated acreage for non-survey
years by linear interpolation. Between survey values,
water application rates were estimated by linear
interpolation; after 2008, they were assumed to be
constant at the 2008 level.

Non-irrigated yieid for farms that irrigate was
subtracted from irrigated yield for farms that irrigate
in order to determine difference in yield between

the two practices{again, yields were only compared
for farms that do irrigate; yields were not compared
against farms that do not irrigate) Data were averaged
over all six reference years before the overall
differential was established:

s lrrigated yield - non-irrigated yield = Net Impact

of frrigation on Yield
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The average amount of water applied is expressed

in acre inches and divided by the irrigation yield
differential to determine the acre inches of water used
per unit of incremental production:

» Total acre inches /difference in yield

We recogrize the limited number of data points as a
fimitation to our methods. However, at the national
fevel, a suitable alternative was not found. Smaller
scale studies may provide more regular annual data
at the state or regional level. For the same reason, a
small n value for reference years, statistical analyses

for significance wers not performed.

Results are presented in total irrigation water
applied, irrigation water applied per planted acre,
and irrigation water applied per unit of incremental
production due to irrigation. Average trends for
the entire study period are calculated using a least
squares trands analysis. Efficlency data are indexed
where the year 2000 equals 1 and displayed with

other resource indicators on @ summary spidergram
by crop.
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2.6. Energy Use Indicator

From the generation of electricity and production of
nitrogen fertilizer to the drying and transportation

of grain, agriculture uses energy in many forms.
Numerous studies have estimated the energy use,
both direct and indirect, from crop production {see
Piringer and Steinberg 2006, Shapouri 2004, West
and Marland 2002, and Lal 2004 for energy estimates
and summaries of other studies).?” 484950 However,
these studies typically look at energy use at a point in
time, rather than as a time-series, as we are doing in
this study.

Qur analysis includes the major energy intensive areas
of on-farm crop production: direct usage including
operation of farm equipment, pumping irrigation
water, and crop drying utilizing various energy
products (diesel, electricity, gasoline, natural gas, and
efied petroleurn gas) and indirect usage including
fertilizer production and crop protectant production,
Qur analysis does not quantify the energy associated

with manufacturing farm equipment or other
structures such as grain bins, buildings, etc.; these
items typically contribute very little to the total
energy or greenhouse gases given that they last many
years and are often recycled/scrapped at the end of
their usable life.

Direct usage includes average energy use for
irrigation and transportation to move the crop to
on-farm storage and ultimately to the point of sale.
The 2012 energy use indicator is more comprehensive
than that in the 2009 report in many ways, among

the changes are the inclusion of embedded energy in

seed and the handling energy associated with manure.

Other additions to the energy metric include
corrections for power generation efficiency, crop
drying, and crop transport.

This 2012 study also attempts to capture the
efficiency improvements over time in off-farm
processes such as nitrogen production and electric
power generation. An example of these efficiency
changes is the significant reduction in the amount
of natural gas it takes to produce nitrogen fertilizer
(according to Fertilizer Institute data through 2006).

Data from several USDA sources, as weil as other
sources, were used to build estimates of the total
energy use by crop by year. At the heart of the
analysis of the energy used to produce corn,
soybeans, wheat, cotton, and rice are the USDA's
Agriculture Resource Management {ARMs) surveys;
such comprehensive data were not available for
potatoes and thus same values were taken from
university crop enterprise budgets and used where
needed. Qur study also draws data from USDA's
Agricuftural Chemical Usage reports as welf as the
Greenhouse Gas Regulated Emissions and Energy Use
in Transportation (GREET 1.8d) madel from Argonne
National Laboratory. All energy requirements

are converted into British Thermal Units {BTU) for
camparison purposes. Greenhouse gas emissions and
embedded energy values for pesticides are taken
from a Cranfield University study titled “Estimation
of the greenhouse gas emissions from agricuftural
pesticide manufacturing.”

47 Piriager, G and ¢ Steinberg. 2006, Reevaluation of Energy Use in Wheat Production in the United States. Journal of industrial Ecology 10 1.2: 149-167.
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2.6.1 Fuel and Electricity

The approach used to calculate fuel and electricity
energy in the 2012 metric is very different than that
in the 2009 report. The 2009 report used USDA
estimates for the dolar value of all fuel- and energy-
related expenses and used a price factor to estimate
the physical quantity of the input used, often called a
top down approach. The 2012 report uses a bottom
up approach by which the estimate is built one

piece at a time, e.g. using energy values for tractor
operations, irrigation water pumping, grain drying and
hauling, etc.

Several data sources are used to build these bottom-
up estimates including the ARMSs survey, the Farm and
Ranch lrrigation Survey, and the Agricultural Census,
These reports were used to establish levels of factors
such as irrigation water applied, system pressure,
and pumping water depth; all these factors allow

for the creation of an estimate for pumping energy
for irrigation. in the case of equipment operation,

a combination of ARMs data on tillage practices as
well as national level data for tillage practices from
the Conservation Technology Information Center
{CTIC) were used with data on energy consumption
from NRCS and ERS. Energy and carbon dioxide
{COy} emissions levels by crop by tiflage system
(no-till, ridge-till, mulch till, and conservation tilf) are
estimated from the study by West and Marland.52
Given that specific data for cotton and rice energy
by tillage system were not provided in the West and
Marland {2002) study, it was assumed the tillage
contribution to be the same for cotton as for corn for
a given system, e.g., no-tifl.

In the case of rice, USDA NRCS estimates for fue!
consumption33 for rice versus corn were used ta
calibrate the West and Marland estimates to rice;
corn was chosen because the USDA NRCS calculator
includes estimates for carn in all states that also
produce rice and is also found in the West and
Marland study.

52 gssunr, 143 o otz st
Statas. Agriculture, Ecosystems, and Environmant 91:217-232

o carson

vrafon,

The national average rice tillage energy for a
conventional tillage program was 54% that of corn
among rice producing states. The portion of planted
acreage managed using each of the defined 1l
systems comes from the ARMS data and CTIC and is
available for all crops with the exception of potatoes
which are assumed constant over time.

ian of fusl

ideally, data would exist 1o allow guantific
etficiency and em £

ssions shang

over time; however,

id not find

our scan of the UG, agriculturs Tandse.
such data and consequently fuel efficiency over time
is considered constant. We acknowledge that while

rot refle

< i this analysis, equipment technology
such as advanced transmissions and performance
optimization have improved fuel eHficiancy per acre

and per unit production.

Fuel use data are not available through ARMS for
potatoes, and consequently placeholder values were
used based on typical levels provided in a detailed,
2004 University of idaho study of production cests for
Idaho potatoes:>

s

Fuel for custom fertilizer applications (2), and
custom aerial sprays (3) ~ 1.7 gallons of diesel/
planted acre/year (set value for all years)

Fuel for custom soil fumigation operations at 4.78
galions of diesel/acre corrected by the percent of

s

acres fumigated in “program states” each year

a

Fuel use for other tractor operations {such as
land prep, tillage, harvest) at a set value of 27.23
gallons of diesel/acre/year and 3.19 gallons of
gasoline/acre/year

%

Custom hauling was calculated at 0.07 gailons of
diesel/cwt using production volume from each
year

ot corban fus

53 USDA NRCS Einergy Estimator. Energy Consumption Awareness Tool: Tilage. http://ecat.sc.egovusda.gov/

34 Patterson, PE and RL Smathers. 2006, 2006 Cost of Potato Production Comparisans for daho Commerciai Potato Production,
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The 2012 report also makes an estimate of the energy
associated with manure application by crop: the
report uses ARMS data for application rate, incidence
of application and animal species to estimate the
loading and application energy used for manure. A
factor of 0.0862 gallens of diesel fuel per ton of
manure (wet basis} applied is used to estimate the
loading and application energy for manure.

2.6.2 Agricuitural Chemicals
(Crop Protectants)

Data on the quantity of agricultural chemicals used
by crap type are available from USDA's ARMs survay
and its Agricultural Chemical Usage reports.5 USDA
ARMS data utilizes four categories for pesticides:
herbicides, insecticides, fungicides, and “all other.”
All data are reported as total pounds of active
ingredient applied. Values for embedded energy in
pesticides are provided in a report titled “Estimation
of the greenhouse gas emjssicns from agricultural

i <

energy and greenhouse gas emissions for the three
named USDA pesticide categories {herbicides,
insecticides, fungicides).®® Fumigant, Plant Growth
Regulators, Defoliants and other pesticide greenhouse
gas {GHG) and energy values are not available in the

g ¥ wture th

uded in the herbicide category. Fer

each category, the average energy per unit of active

ingredient was muhiplied by application rates by crop

over time.

s, AG, 2009,

58 ysDA ERS. 2008

Ecenamic Resee:

23 on cotton, rale pe
oot asda,gev/Da

39 yus.0

NASS). 2011, Agricuttural Chamical Usage ~ Fieid Crops and Potatoes.

Product average values used for all crops/all years

{ o

ows, as ¢ he Cranfield study®?

@ BTU per Pound Herbicides: 113,715
+ BTU per Pound Insecticides: 92,175
+ BTU per Pound Fungicides: 74,377
® BTU per Pound for products in

USDA's "All Other” Category 113,715

2.6.3 Chemical Fertilizer

USDA's Economic Research Service (ERS) provides
national levef data on the acreage and percentage of
acreage of major crops that use chemical fertilizers,
as well as the rate of fertilizer application.5® Years
without data on apptication rates from USDA were
estimated by linear interpolation between years on
the basis of rate {(pounds/acre). By multiplying the
percentage of acres fertilized by the application rate,
one can calculate fertilizer per planted acre. Dividing
by USDA's yield data results in the amount of fertilizer
per bushel or pound of crop. Fertilizer application
rates for N.P,Qg, and K;O basis are multiplied by
energy conversion factors provided in the GREET
1.8d model; these factors include embedded energy
and transport energy for fertilizer. Values used for all
crops are as follows:5%

* BTU per Pound N: 23,646
@ BTU per Pound P,Cy: 5,945
¢ BTU per Pound K;O: 3,722

Note: Corn, cotton, potatoes, rice and wheat all
require fertilizer nitrogen for economically viable
yields, When properly inoculated, soybeans do not
require nitrogen fertilizer. However, diammoniuvm
phosphate (DAP) is one of the most common forms of
phosphorus fertilizer and it contains nitrogen. Thus,
any DAP applied to soybeans will include nitrogen.

1t is this portion of nitrogen that is included in the
soybean calculations.

fa.manniib.corneli. edu/MannUsda/

tion of the.

use. hitp:
i

d acre receiving nitrogen, selected States. Washington, .C.: United States Department of Agriculture
artilizerUse/Tables Tableé.xls.

ment of Energy Argonne Ma Laboratory, hitp://greet.es.ant.gov/publications
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2.6.4 Planting Seed Energy

Seed an

rgy. o7 more specifically, energy in seed used
for crop establishment, is estimated as a proportion
of the crop that would need to be used to create

the seed used to establish the crop. Using corn as

an example and given its relatively high yield and
relatively low seed planting rate per acre, the impact
of planting seed energy on total energy is very
minimal. Also included in the seed calculation are 2
factors that are held constant across ail crops which
are the seed production yield factor (0.66) and the
seed production energy intensity factor (1.5). These
factors are used to correct for the fact that seed yields
are typically lower than the crop yield for grain and
also that more inputs are typically in the production
of seed versus the general crop. In effect the factors
imply that seed yields are 66% that of production for
the general market and that input usage {fertifizer,
titlage, etc.) is 150% that of commercial production.
Na official soutce exists for these seed factors so
they were derived through discussions with industry
experts. The seed factors were also developed to

be a conservative (high) estimate of the likely energy
used to produce seed. - The impact of this approach
likely creating a high estimate is minimized by the fact
that seed usually accounts for less than 2 or 3 percent
of the total energy to produce the crop.

2.6.5 Drying and Crop Transport

Drying and crop transport energy was estimated by
drawing estimates of grain drying activity from USDA
reports, and in some cases extension specialists,

and applying formulas avaiable from extension
literature.!® The amount of moisture removed from
grain and cotton were considered to be constant
over time {does not change from year to year) as were

the thermal sfficiendies of drying equipment, this

assumption was used with recognition that newer,

more energy efficlent grain dryers are being installed
but that there is a lack of publicly available data to

account for these improvements over time. Estimated

distances from farm to point of sale were used in
conjunction with EPA data on fuel consumption of
heavy trucks to develop the transportation estimate.®!
Estimated distances are provided in the table below
and are based on expert judgment regarding the
crops analyzed; actual data are not available through
the published ARMS surveys. EPA reports average
one-way heavy truck mileage at 6.5 miles per gallon of
diesel and provides ne guidence on energy stficiency
or emissions changes over time. Consequently this

value is held constant over time. Literature on the
amount of moisture removed from crops and the
average distance transported is not routinely reported
in the ARMs data or elsewhere. Given the Jack of
publicly available data at this time, both drying and
transport energy levels are held constant on a per unit
of production basis.

Corn Seed Calculation Points of Moisture | One-Way Distance
Grain Yield 150 * 1 Bushel per Acre Removed Transported-Miles
Seed Yield Factor 0.66 . | Percent of Grain Corn 2.9 30
Seed Yield 99 Bushels per Acre Soybeans 1.4 45
Seed input Intensity Factar 150 Percent Wheat 1.4 45
Seed Use Rate 25895 Kernels Rice 5.0 30
Seed Conversation 80000 1 Kernels/Bushel
Seed Energy Share 0.49 Perecent

69 Sanford, $. 2005, Wisconsia Focus on Energy/Rural Energy lssues, University of Wiscansin, Siological Systems Enginsering. Reduce Grain Drying Costs this Fal. httpr/7
o , ! :

. Grin_Drying_Ecoonomics.pdf
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2.6.6 Transport and Storage Energy
Use (Potato)

Depending on the sales arrangement a grower has
with his/her buyer, potatoes may be sold as delivered
to the buyer’s location or the burden of hauling may
be the responsibility of the buyer. in our analysis we
don't include any transport energy from the farm or
farm storage to the buyers’ focation.

Much of the fall potato crop is stored after harvest.
This is to achieve year-long supply for the fresh market
and to make efficient use of the capital investment

in processing facilities. Storage energy is used for
coaling and for air circulatian to prevent excess build-
up of humidity and/or CO,, However, time in storage

differs significantly, ranging from a few weeks to 10
months. in the case of potatoes, for this report, the
crop was considered to have been stored for 120 days
on farm and no transportation energy was assigned to

the crop for purposes of this analysis.

Energy for ventilation in storage ranges from 7-13
kWh/1000cwt/day with conventional fans and from
3.7 to 7.2 Kwh/1000cwt/day with variable fan drives.
For 120 days of storage, those ranges represent 2.7-
5.1 KBTU/cwt and 1.5 to 2.9 KBTU/cwt respectively.
These values are in the range of 2.8 to 9.7 percent of
the total energy for production of the crop.

Energy use for cooling of stored potatoes varies
greatly with the ambient temperature, which changes
with the time of the year and with location. The

dency of mechanical refrigeration systems
also varies greatly with the age of the system. A
substantial praportion of the cooling is also driven

by evaporation - particularly at the beginning of the
storage period.

Results are presented as total resource use {total Btu),
average energy use per acre, and energy use per unit
of production. Average trends for the entire study
periad are calculated using a least squares trends
analysis. Efficiency data are indexed where the year
2000 equals 1 and displayed with other resource
indicators on a summary spidergram by crop.
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2.7. Greenhouse Gas Emissions Indicator

Climate change and its potential impact on agriculture
is an important public policy topic. U.S. agriculture

is & small hot significant source of greent
roughly 6.5% according to the US EPA.

s@ gas,

This report measures the carbon dioxide equivalents
{COze) emitted both directly and indirectly in the
production process. Whenever practical, the methods
used in our greenhouse gas emission calculation utilize
the US EPA inventory of emissions, including factors
sucts as fipld burning and residi
not included in the 2009 report.®263%% This report
also takes co-product/bi-products into consideration
in the calculation of all metrics including energy and
greenhouse gases. In the national context, cotton and

removal which wers

wheat are the only two crops impacted by
co-products in this analysis.

According to much of the current literature, energy
use and tillage create sources of greenhouse gas
emissions. However, some agricultural practices have
the potential to sequester carbon dioxide in the
s0il.8566 For example, continuous no-tillage practices
for some crops are documented as sources of carbon
sequestration.’” ¢ However, national scale datasets
regarding continuous no-till practices do not exist, and
the impact of intermittent no-till or other conservation
tillage practices on soil organic matter remains poorly
untlerstaod and are so

Somse

and climate specif
studies suggest that no-till may result in changes in
the distribution of soil carbon-—~concentrating it into

upper-most solf layer— rather then a significant

increase in total soil carbon measured over a larger
soil profile. 970 We recognize these uncertainties in

the current scientific understanding of the impacts

of tillage practices as limitations to our greenhouse
gas emissions methodoelogy and for these reasons

soif carbon change is not counted in-our greenhouse
gas emissions indicator for 2012; our previous work
did include it as an offset against other emissions.
The removal of soif carbon from our metric is not

an indication of lack of importance but rather an
acknowledgment of the complexity and uncertainty of
its measurement.

Environmental Protection Agency. 2012. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2010. Chapter 6: Agriculturs. Washington, D.C U.S,
ol 4 ? " fnde

Environmentzl Protection Agency.

8315, Environmental Protection Agency. 2011, Reactive Nitrogen in the United States: An Analysis of

. Flows, Cansequences, and Management Options. A Repart

g ot
of the EPA Science Advisory Board. Washington, D.C.: U.$. Environmenta! Protection Agency. http://yosemite.epa.gov/sab/SABPRODUCT NSF/67057225CCT806238525

78 100595330/ 5F le/EPA-SAB- 1 1-013-unsigned.pdf
4 i,

85 Sayder, S, Brulsema, TW, Jensen, TL and PE Fixen. 2009, Review
Agrie. Ecosyst. Environ. 133 247266,

greerhouse gas emissions from erop production systems and fertilizer management effects.

6 Paustian, K, Andren, O, Janzen, HH, Lal, R, Smith, P, Tian, G, Tiessen, H, Van Noordwik, M and FL. Woomer. 2007. Agricultural soffs as a sink to mitigate CO2

emissions. Soil Use and Management 13:54:220.244.

57 For example, West, TQ and W.M. Post. 2002, Soil organic carbon sequestration by tiiage and crop rotation: A globat data analysis. Soil Seience Society of America

Journai 66:1930-1946.

88 fbid.

&9 Omonode, RA, A Gal, E Stott, TS Abney and T J Vyn. 2006, Short-term versus continuous chisel and no-till effects on soil carbon and ritrogen. Soif Science Sacisty of

America Journai 70; 419-425.

Soff Science So 8 rica dasenal 73
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Another significant change in the 2012 report comes
with the addition of rice as a crop. Methane emissicns

are associated with rice production. CH4 emissions

are the result of anaerobic conditions that occur in
fields that need 1o be flooded for continuous periods
of time during the growing season in order to produce
arice crop. Because the 2009 report did not include
rice, it did not include methodology for estimating
CH, emissions; this methodology is now incorporated
in the case of rice.

Estimates for emissions from equipment operation
and other operations such as irrigation pump
operation were developed in the same manner as in
the energy calculation and a factor of 22.3 pounds
CO; per gallon of diesel combusted was used. It

is expected that actual emissions associated with
combustion of diesel through agricultural engines has
improved over time but no time series data for these
emissions exists at this time, It is our understanding
that groups such as the Nebraska Tractor Testing
Laboratory are starting to track emissions of new
equipment entering the agriculture sector and in the
future these data can be used to substantiate change
over time.

2.7.1 Agricultural inputs

Data from the USDA's Agricultural Chemical Usage
report provided periodic benchmarks for both
chemical usage and fertilizer use for all crops in the
2012 study.” These product application rates were
interpolated between reference years on a rate per
acre basis to fillin gaps in data. Emissions factors for
praduct-embedied CO, were taken from the GREET
model version 18d for fertilizer and from Cranfield for
crop protection products.’?73

These emission factors were further adjusted to
acceunt for efficlency changes over time for natural
gas to ammonia fertilizer conversion in the case of
nitrogen fertilizer and for emissions changes on the
electric grid over time for crop protection products.
The electric grid correction factor was chosen for crop
protection products because of the very high relative
importance of electric power in the production of
these products compared to other energy inputs
according to Cranfield.

The embedded greenhouse gases in the seed used

to produce the crop is estimated in the exact same
manner as it is for energy, e.g, as a fraction of the
total greenhouse gases to produce the crop. A
simplistic example would be if it takes 1 bushel of
seed to plant a crop that produces 100 bushels of
grain, then the greenhouse gases are roughly 1/100
or 1%. Expansion factors were applied to this 1%

to acknowledge that seed yields are typically less
than grain yields and that input use on seed is likely
somewhat higher than grain production alane. An
estimate of the fraction of the crop used to create the
seed is developed and the emissions are based on the
emissions to produce the actual crop.

72 5. Department of Energy Argonne National Laboratery, hitp://greet.es.anl.gav/publicatians

71 USDA National Agricutural Statistics Service (NASS). 2011, Agricultural Chermical Usage - Field Crops and Potatoes. hitpi//usda.mannfib.comell.edu/MannUsela/

viewDocumentinfo.do?documentID=154

73 audsley, &

manufacture_snd_use-200%.pdf

of. i

tacey, K, Parsons, DJ and Williams, AG 2009. Estimation of the greanhouse gas emissions fram agricultural pesticide manufacture and use, Badfordshira,
o g hnsiros o p : & o,
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2.7.2 Emissions from Machinery
Operations

The carbon emissions due to equipment operation for
alternative tillage systems were reported by West and
Marland (2002} as follows:7¢

Carbon Emissions from | Corn
Machinery Operation

Soybeans { Wheat

Conventicnal 72,02 67.45 67.45
{Kg C per hectare)
Reduced Tillage 45.27 40.70 40.70
(kg C per hectare)

No-Till kg per hectare) | 23.26 23.26 23.26

The thrae tillage systems are defined in the study
as being consistent with the definitions used by the
Conservation Technology Information Center {CTIC)
and USDA's ARMS data: Conventional Till, Reduced
Till, and No-Till. CTIC provides data over time of the
percentage of each crop under the different tillage
practices. The CTIC values are provided for com,
soybeans, wheat, and cotton.”> USDA ARMS data
are used for rice; conventional tillage is assumed for
potatoes with the assumption of little or no change
in tillage practices {and thus tillage energy and
emissions) for potatoes over time.7¢

Conventional tillage uses the most energy for
machinery, and hence produces the fargest carbon
emissions of the three practices (no-till, reduced
tillage, and conventional tillage), with respect to
machinery usage. No-Till uses the ieast amount of
energy, and hence produces the ieast amount of
carbon emissions {see Table 2.7}, Given that spacific
data for cotton and rice emissions by tillage system
were not provided in the West and Marfand {2002}
study, it was assumed the tillage contribution to be
the same for cotton as for corn for a given system,
e.g., no-till.

T8 et TO sod © Marland, 2002, A synthosis of o
States. Agricufture, Ecosystems, and Environment 91

7-232.

rasion, carben sissions, and nat carbos i in agriculture: comparing tllag

in the case of rice USDA NRCS?7 estimates for

fuel consumption for rice versus corn were used to
calibrate the West and Marland estimates to rice;
corn was chosen because the USDA NRCS calculator
inciudes estimates for corn in all states that also
produce rice and is also found in the West and
Marland study. The national average rice tillage
energy for a conventional tillage program was 54%
that of corn among rice producing states. The portion
of planted acreage managed using each of the defined
tillage systems comes from the ARMS data and CTIC
and is available for alt crops with the exception of
potatoes which are assumed constant over time.

The analysis in this report assumes that these
emissions factors by tillage system have not increased
or decreased over time. According to researchers at
the Nebraska Tractor Test, the focus of agricultural
engine researchers has been to reduce emission

and this focus has limited their progress in fuel
consumption improvements over time. Other recently
added performance improving attributes of farm
tractors are not well captured in the data provided by
USDA.78 While the specific impact of this assumption
is not known, the directional impact is likely an
understatement of improvements in energy efficiency
and associated emissions over time.

Changes over time in the national average emissions
from machinery come only from the changing
percentages of tillage practices over time. Efficiency
gains due to changes in tiflage practices are captured
using the CTiC and ARMs data for the share of

each crop under each tillage system. In the case of
potatoes, no change in tillage-related energy was
assumed over the study period. This assumption was
made because no publicly available data could be
found to substantiate change over time.

ces in the United

75 CTIC. 2006. 7006 Crop Residue Management Survey: A survey of tilaga system usage by crops and acres planted, West Lafayette, IN: Purdue University Conservation
g : 4 e

Technology Center. hitp: o

yLoRes.p:

78 Patterson, PE. 2004, Cost of Potatn Production Comparisors for Idaho Commercial Potato Production. Mascaw, idsha: University of idahe Collage of Agricultural and
Life Sciences, Departmert of Agricuftural Economics and Rural Sociology. http://www.ag.uidaho.edu/aers

77 USDA NRCS Energy Estimator. Energy Consumption Awareness Tool: Tilage. hetp://ecat.sc.egov.usda.gov/

78 personal communication.




Emissions associated with changes in the level of soil
carbon are considered to be neutral in this study so
they neither add nor subtract from the total emissions
of the crop.

Emissions from the pumping and distribution of
irrigation water are estimated from the energy
calculation. Given the prevalence of electric pumps
used in irrigation, the improvements in emissions from
the national grid are taken into consideration with
regard to irrigation.

2.7.3. Soil Nitrous Oxide (N0}
Emissions from Nitrogen Application

Nitrous oxide {N,Q} is a potent greenhouse gas
{global warming potential 296 times CO,},”? and as
such, N;O released from soil microbiat activity in
assoclation with fertilizer nitrogen application is an
important source of carbon-equivalent emissions.
However, the range of estimates for N;O as a
percent of N applied is very wide depending on the
-source of N, the method of application, and the soil
conditions at the time of application. Data from the
2009 international Plant Nutrition Institute literature
review reports that N;O emissions as a percent of N
applied can range from near zero to nearly 20 percent
of applied N.2 Bouwman et al {2002) report a global
mean of 0.9% of nitrogen from fertilizer is released
from soil as N,0.87

Far the purposes of our analysis we use a factor of
1.4 percent of all fertilizer N applied. This estimate is
consistent with the current Intergovernmental Panel
on Climate Change {IPCC) estimates.®?

R 5

Kingdom and New York, NY, USA, 881 pp.

asis, Cerdribution o] Workin; oup g the Thisd

riggs, DG, Noguer, M, van der Linder, P, Dai, X, Maskef,, K and CA Johnson {eds.Jl. Cambridge University Press, Cambridge, United
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To estimate N,O emissions from crop production the
applied nitrogen from commercial/synthetic fertilizer
and manure is multiplied by 1.4 percent to estimate
the nitrogen that is emitted as nitrous oxide.

The 1.4 percent factor accounts for emissions from afl
sources, both direct and indirect. The IPCC assumes
that 1% of applied nitrogen fertilizer {uncertainty
range of 0.3-3.0%) is lost from direct emissions of N,O
at the field level due to nitrification/ denitrification.
This assumption is based on analysis of all appropriate
scientific publications that report these losses far
specific crops and cropping systems {IPCC, 2007al.
Indirect NoC emissions result from denitrification of
volatilized ammonia (NH;) deposited elsewhere or
from nitrate {NO?3} - lost to leaching and runoff as

the reactive nitrogen {Nr} cascades through other
ecosystems after leaving the field to which it was
applied. The IPCC assessment protocol assumes

that volatilization losses represent 10% of applied
nitrogen, and that N;O-N emissions for these losses
are 1% of this amount; feaching losses are assumed to
be 30% of applied nitrogen and N;O-N emissions are
0.75% of that amount.?? Therefore, the IPCC default
value for total direct and indirect NyO emissions
represents about 1.4% of the applied N from fertilizer.
While sophisticated models exist to more closely
estimate N, emissions on & field scale (e.g., the
DeNitrification-DeCompositian, or DNDC model}, 84
the execution and aggregation of this model to the
national scale is beyand the scope of this report,

and for the purposes of estimating trends in national
average emissions, the use of the single factor is
deemed appropriate.

Rapeert of the Panel on Chmate

0 gnyder, £, Bruulsema, TW, Jansen, TL and PE Fixen. 2009, Review of greenhouse gas emissions from crop production systems and fertitzer management effects,

Agric. Ecosyst. Environ, 133: 247-266.

BY Boerman, &5, Bournars, 139 andt N Batjos, 2002, Modolir

$anmust N0 and NI aemise

om fertifired folds. Global

82/pCC. 2001. IPCC Third Assessmant Report: Climate Change 2001, Geneva: Usitad Nations Environmental Program Intergovernmental Panef on Climate Change.

hitp://www.grida.nofclimate/ipce_tarfwg 1/

834PCC. 20072, Intergovernmental Panel on Climate Change: Founth Assessment Report: Climate Change 2007 {ARd), www.ipcc.ch/publications_and_data/publications_

and_data_reports,htm

B4 DNDC Biogeachemistry Modet, hitp://www.dnde.srush.edu/
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Data on U.S. mean annual fertilizer nitrogen applied
per crop by year is provided by USDA and manure
application data were taken from USDA's ARMS

data concerning tons applied and manure source

by crop over time. Data for non-reported years

are interpolated on a rate per acre basis and held
constant prior to the data beginning and after the last
data point. It is noted that management factors such
as split application on nitrogen as well as application
method and timing can have a significant impacts on
the ultimate emissions level from applied nitrogen.
The approach we have taken does not capture these
differences or their potential to have changed over
time.

To convert the emissions from applied nitrogen into
carbon dioxide equivalents (CO,e), we have accounted
for the ratio of the molecular weight of nitrous oxide
to nitrogen {44/28) and the CO.e factor for nitrous
oxide (296). Using these factors, 100 pounds of
applied N results in emission of 651 pounds COye.

< Emissions from 100 pounds applied N = 100 X
1.4% X (44/28) X 296 = 651 pounds COse.

2.7.4 Emissions from Field Burning
and Residue Removal

Emissions frem field burning of surface residue

are a relatively small share of total emissions from
agricultural production but in cases where residue

is burnt the impact can be significant. Field burning
emissions are calculated for all crops in the study
except potatoes due to the fact that potatoes
typically have no surface residue that would warrant
burning; while we have algorithms to estimate
emissions from burning for soybeans and cotton

and these are utilized in this report, from a practical
standpoint fittle or no field burning is performed for
these crops. National incidence levels of residue
burning are taken directly from the EPA reporting of
greenhouse gases from agriculture. The quantity of
surface residue available to be burned is calculated as
a proportion of the crops’ yield; crop specific factars

are available for every crop. The final calculation
determines the amount of CH, and N,O released into
the atmosphere.

The release of COj3 is not counted as it is expected

to be released over time independent of burning;
burning just changes the timing. At the national level,
field burning of sugarcane is a much larger contributer
than any of the crops considered in our analysis.
Among the crops in our analysis burning of rice
residue is the most prevalent with 10% of acres being
burnt according to EPA data. When you apply the
factors to calculate emissions from residue burning of
rice overall it accounts for about 0.5 percent of total
emissions for rice.

Among the crops in this analysis, wheat is the only
crop for which a measurable share of the acres have
residue removed following the primary crop harvest.
A value of 0.21 pound N from residue per bushel of
grain harvested times the amount of acres harvested
for straw of wheat harvested is subtracted from

the greenhouse gas accounting. According to 1998
USDA ERS data, 13% of all wheat acres experience
straw removal; the nitrogen factor is based on an
expectation of 50% of the surface residue being
removed. At the national level wheat straw removal
reduces greenhouse gas emissions for the crop by
between 0.5 to 0.75 percent.
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2.7.5 Methane (CH,) Emissions from
Rice Fields

Emissions for rice are based on the levels reported
in the EPA's annual inventory of greenhouse gases.3®
EPA data were scaled to a per planted acre basis for
the period 1990 through 2010. Years prior to 1990
were set to the 1990 level while years after 2010
were held constant at the 2010 level, again on a per
planted acre basis. Consistent with EPA's reporting
of the data, CH, emissions have trended lower over
time on both a per acre and per unit of production
basis. It should be noted that CH4 emissions from
other crops due to flood irrigation are considered to
be Hicant due to the refatively limited number of
acres flooded and the short duration of flooding.

855, Environmental Protection Agency. 2012 Iventory of L1, Greenhouse Gas Emissions sndf Sinks: 19%0-2010. Chapter & Agriculture. Washington, D.C.: U.S.

2.7.6 Emissions from Grain Drying and
Transport

The emissions fram grain drying, crop storage
{potatoes), and transport are calculated in a consistent
manner with the energy used for these activities.
Largely the amount of fuel energy combusted and
electricity consumed are used to estimate greenhouse
gas emissions. Propane is assumed as the fuel for
drying while diesel is assumed as the fuel used

for transport. Electricity values are assumed as
average emissions from the national grid including
improvements in emissions over time.

Results are presented as total greenhouse gas
emissions {carbon dioxide equivalents), average
emissions per acre, and average emissions per unit
of production. Average trends for the entire study
period are calculated using a least squares trends
analysis. Efficiency date are indexed where the year
2000 equals 1 and displayed with other resource
indicators on a summary spidergram by crop.
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2.8. Discussion of Progress on Water Quality and Biodiversity Indicators

Introduction

In its 2009 environmental indicators report,

Field to Market recognized the need to develop
methodologies for measuring environmental outcomes
of water quality and biodiversity. Field to Market

has been working actively since that first réport to
develop metrics for these outstanding indicators.
Each has posed unigue challenges and greater
difficulty as compared to the indicaters detailed in the
first report, raising important questions, in particular,
about what trends can be reported at the national or
regional scale that are meaningful, measurable, and
can be correlated back to practices and decisions
within the control of agricultural producers.

Below we describe our progress in developing metrics
for water quality and biodiversity at the national and
regional scale. Field to Market plans to report on an
analysis of watershed-scale trends in water quality
and aquatic biodiversity (currently under review) in
the future. Field to Market is also currently actively
developing and evaluating potential field anid farm-
scale metrics for water quality and bicdiversity and
will release information about these processes and
products as appropriate in the future.

in the past several years, the USDA Conservation
Effects Assessment Project (CEAP) has provided
important analyses of regional and national water
quality and biodiversity trends. CEAP is a multi-
agency effort to quantify the environmentat effects
of conservation practices and provides the science
and education base needed to enrich conservation
planning, implementation, management decisions,
and policy.

Recent CEAP Cropland National Assessment reports
for specific river basins have provided findings
regarding trends in implementation of conservation
practices for soil erosion control and nutrient
management: the modeled or estimated impacts of
these practices in reducing sediment and nutrient
losses; and the predicted banefit of additional
implementation. The CEAP Wildlife National
Assessment similarly seeks ta guantify fish and wildiife
benefits of conservstion practices. 86

85 USOA Natural Resources C ion C

Service. 2012. Conser

national’technical/nralceap

Effocts Project. hetp: usdh pa/p
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Water Quality

Water quality is recognized as a primary concern for
all agriculturat stakeholders - including producers, the
supply chain, consumers, conservation organizations,
and regulatory agencies. The impacts of agriculture
on water quality and aquatic ecosystems have been
extensively studied and discussed. At the broad
scale, Field to Market's effort to contribute to existing
analyses and dialogues has focused on evaluating
correlations between agricultural land use, water
quality, and aquatic biodiversity at the watershed
scale using publicly available monitoring datasets.
This has proven no easy task, especially given the
complexity of environmental and anthropogenic
processes within a watershed. The work has been
conducted under the leadership of University of
Arkansas, with technical support, peer review, and
directional guidance from the USGS as well as from
water quality experts within Field to Market's diverse
membership. The analysis is currently under review

! {resuits are

and information will be

available.

Field to Market is also currently actively exploring

sotential field and farm-scale metrics for watsr auality

to be implemented in the Fieldprint Calculator.

87 | ubowski, RN, Vesterby, M, Buc
Economic Research Service; Report nr EiB-14.

88 United States Deparcment of Agricuhture, Natior
Analysis Ressarch Section. 2009, 2007 Census of A

. Boez, A and M.J. Roberts. 2006. Major Uses of Land i the Unitad States, 2002. United States Department of Agricultu

Biodiversity

Field to Market continues to explore indicators for
biodiversity as related to agricuitural sustainability.
According to 2007 land use data from the USDA,

the United States composes 2.3 billion acres in total;
17.7% of these are cropland, or 406 million acres,®7 88
In addition to working croplands, farmers also own
and manage non-working lands including pastures and
forests. Together, these working and non-working
agricultural fands provide important ecosystem
services including food production, habitat, soil heaith
and prevention of soif erosion, and maintenance of
water quantity and quality (which can alsa provide

positive benefits for agquatic blodiverst

lands account for one quarter of the total popul.
of imperiled and endangered species in.the U.5.89

As the supply chain and consumers become more
interested in the footprints of their food, including its
impacts on biodiversity and the ecosystem services
provided by agriculture, numerous efforts have
emerged ta develop biodiversity metrics and life cycle
assessments for agricultural production.

toward meeting production and
biodiversity goals is in maintaining and increasing
productivity of existing agricultural lands rather

than expanding to/converting lands not already in
production, thus decreasing pressure on existing
habitat for wildiife and biodiversity of all forms.?®
Field to Market's existing land use metric tracks
progress in increasing productivity with respect to
land use by calculating the amount of land needed to
produce a unit of production (e.g., a bushel of corn}.

Agricuhursl Statistics Service {NASS). Research and Development Division, Geospatial Information Branch, Spatial
cultre, United States Summary and State Date. Washington, D.C.: United States Department of Agriculture,

89 Stein, BA, Kutner, LS, Adams, JS. 2000, Procious Heritage: Status of Biodivarsity ip the United States. Oxford University Press.

98 pifienniom Ecosystem Assessment, 2005, Ecosystems and Human Well-being: Synthesis. D.

documents/document.356,aspx.po

ond Press. htp: itenni g/




Within a relatively mature agricultural system, a key
question posed by Field to Market has been how to
maintain and increase productivity on agricultural
fands while also maximizing opportunities for
biodiversity. Specifically, for working lands, are there

measurable mechanisms for promoting biodiversity
that are also consistent with sustained production?

In addition, are there mechanisms and practices that
can be applied to marginal agricultural fands that also
meet these objectives?

Field to Market recognizes that on the one hand,
farms have demonstrated that they are compatible
with many forms of biodiversity and ecosystem
services, and many farmers actively manage for these
services, for economic reasons or otherwise. On the
other hand, management for biodiversity and wildlife
can be inconsistent with production goals, especially
when this management attracts potential pests or
otherwise leads to decreased productivity.

Field to Market seeks to develop metrics and tools
intended to help understand the overall progress
of agriculture with respect to biodiversity and to
enable individual growers to understand their own
performance in this area and identify potential
mechanisms for maximizing biodiversity while
maintaining or improving productivity.

Since the fall of 2008, Field to Market has explored
possible outcomes-based, science-based approaches
to both tracking the overall progress of agriculture
with respect to biodiversity and enabling individual
growers to track and improve thelr own progress in
this area.
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Several challenges have consistently presented
themselves, including:

+ ldentifying the appropriate scales to meaningfully
measure biodiversity so that producers can use
information in their day-to-day management
and stakeholders can assess overall biodiversity

conservation performance.

.

tdentifying long-term, large-scale, outcomes-
based datasets. While remote sensing can
provide habitat data, few large-scale, outcomes-
based species datasets exist.

identifying a suite of indicators, based on
biodiversity goals.

-

Defining “sustainabifity” for biodiver
be context specific, with competing definitions
depending on biodiversity goals. For example,
high species richness may be favorable in some
contexts but not in others; actions favoring
one species may help or harm another species;
species to be explored can include indicator
species, keystone species, umbrella species,
flagship species, and vuinerable species.

@

Linking broader impacts to farm-scale practices
can be problematic due to "noise” created by
other influences on biodiversity {s.g., population
trends for wide-ranging species such as birds are
impacted by non-agricultural land uses).

in light of these challenges, Field to Market has
explored vatious mechanisms for measuring
biodiversity outcomes that are meaningful,
measurable, and within the individual farmer's ability
to control. We have considered approaches focused

on species richness and abundance, fand cover type
and quality, censervation practices, and ecosystem
services.
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Examples of approaches that Field to Market has Field and Farm-Scale Tools:

explored or is currently exploring: + Field to Market has been working with North
Carolina State U sity o devning @ feld
Broad Scale Trends: scale proof of concept model that predicts the

« Regional trends in aquatic macroinvertebrates
are being explored through Field to Market's
work in water quality metrics. Using USGS
NAWQA data and US EPA wadea

id to Market is exploring trends in

streams

b

data, Fie
tios for

observed versus expected {Q/E}
ates in watersheds that

aquatic macroinverte
are dominated by agricultural Jand use. Field to
ns to share results of these studies in

Field to Market's current Land Use Indicator,

which tracks trends over time for total fand use

increasing productivity that can reduce pressure

1o convert new he

of measuring broad-scale trends aver time for
terrestrial species. These investigations have
been chailenged by the availability of large-

scale, long-term, comprehensive datasets. The

Breeding Bird Survey provides s good example

of such a dataset, but analyses of this data are
limited by many of the challenges noted above,

including the challenge of analyzing large scale

inmi

atory bird paiterns with respect to

agricultural vs. other land use

patterns.

relationship between management actions and
vertebrate species richness. Field to Market is
currently evaluating the proof of concept results
to determine next StEpS,

Field to Market is also exploring the potentiel to

devejop a farm-scale index for land quality and
conservation potential that would evaluate farm
fand types and the quality or conservation value

of these ands.




3. Results

3.1. Results Overview

This section provides an overview of results for all crops followed by more detailed

summaries for each crop. For each crop, each resource indicator is presented in
three ways - resource use/impact per unit of production {"efficiency”), resource
use/impact per acre, and total resource use/impact. Each provides important
information with respect to sustainability, and the interpretation of each should be

accompanied by certain caveats, as described below:

"

1. “Effictency” indicators showing resource
indicator {use or impact} per unit of production.
“Efficiency” measures show change in use

or impact over time relative to our ability to
meet productivity demands and normalizes the
metrics to a comman unit of comparison for
producers and stakeholder. Field to Market
has
unique and important piece of the sustainability

highlightad these efficiency indicators as a

conversation, especially to the extent that
sustainability, as we have defined it, includes
meeting both productivity and environmental
goals. However, it should be noted increased
afficiencies may still be accompanied by
increased demand and increased production,
and a complete conversation on sustainability
reguires an understanding of efficiency aleng
with total resource constraints, uses, and

impacts. Furthermore, other “efficiency” metrics,

beyond units of production, may be desirable;
for example, resources per calorie or other

nutritional measure.

2. Per acre resource use or impact. Per acre
resource use similarly normalizes the metrics

to a common unit of comparison. For several
resource indicators {e.g., iand use, soil erasion,
and irrigation water applied), resource use per
acre is perhaps the most commonly encountered
format. It should be noted however, that an
equal amount of resources may be used per acre
with varying production levels achieved, and
thus the acre is itself a resource rather than an

outcome, "Efficiency” indicators are an important
mechanism of comparing resource use against
the production outcome associated with acreage

rather than the acreage itself.
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3. Total use indicators show the annuat As discussed earlier in the methods section, results

use or impact per acre multiplied by total are expressed graphically in three forms:

acres harvested. Total resource use or

impact indicators are essential for informing
conversations regarding total resource restraints
or limits, however it should be noted that at

the national level, important caveats should

be placed around interpretation of total use
metrics. First, total use does not necessarily
equal total impact, as impact is created through
interaction of resource use, resource constraints,
and other factors. Second, resource limitations

or constraints and thus impacts for many

at the regiona! or lacal scale (e.g., scil erasion
relative to soil regeneration rates, or irrigation
water applied relative to aquifer recharge

thus o

straamiic se values,

particularly for some indicators such as water
and soil, may have less meaning at a national
level. Third, total use analysis for an individual
crop may be impacted by changes in land use
patterns for that particular erop and thus an
aggregated understanding of total use across all
crops may be a more meaningful metric for total
use. Finally, lacking meaningful context of actual
resource constraints against which to compare
and normalize interpretations, total use data may
be particularly misleading - for example, because
total use for one crop is offset by another, or
because an improving trend at a national level

does w0l reflect real and significant challar

5

and impacts at a more local level. For these
reasons, while totai use data and results are
presented in this report, the reader is cautioned
that further analysis and context ~which is
currently beyond the scope of this report - is
necessary to better understand the true impacts
of total resource impacts in any given region or
locale.

1. A summary table of percent change over the
full study periad (based on a least squares trend
analyses from 1980-2011) for each crop, indicator,
and unit of analysis, found in the summary of
results for each crop. Average trends for the
entire study period are calculated using a least
squares trends analysis.

2. A summary spidergram for Yefficiency”
indicators over time, found in the summary

of results for each crop. The spidergram
visually demonstrates the change in the overalt

effic aotprie I sver time and
summarizes all indicators on one graph. in order
to facilitate comparison and evaluate relative
changes over time across multiple indicators with
differing units of measure {e.g., Btu for energy
vs. COuel,
where actual values observed in the year 2000
are set equal to 1. Therefore, a 0.1 unit change
in the index value of an individual indicator

is equal to 2 10% percent change relative to
the actual value in the year 2000. Trends that

dizator is indexed

demonstrate movement toward the center of the
spidergram (toward 2 value of zero, or a shrinking

of the “Fieldprint”} represent an improvement
of effi $ t

jengy, of resource u of

production, over time,




3. Individual line graphs for each crop, indicator,
and unit of analysis {production, acre, and total)
are also found in each crop summary section.
The graphs chart actual resource values (e.g.,
actual Btu per bushel) by year for the entire
study period (1980-2011). The line graphs provide
additional resclution regarding changes over
time and the conformity of those changes with
average trend fine for the full study peried. The
summary narratives alsc note where the data
demenstrate a more recent deviation from the
average trend line for the full study period.
Note: The regression equations and R? values for
each fine graph are provided. In the regression
equatmns fcr these analyses, X is always the

fues are

2ot 2o virme: the X v

X cogft

will have the units of the indicators, e.g., tons of
soil erosion per bushel per year, The R? value
explains the degree of correlation between

the dependent variable Y and the independent
variable X. A high R? value {(close to 1) indicates
that there is a strong correlation with respect to

time, e.g., a trend.

Results are also highlighted and discussed in text

for each crop and indicator. 1t should be noted that
in both the results and conclusions sections, we

have purposefuily avoided specu!aﬂon regardmg
contexts and drf the
outcomes estimated through this analysis. Field to
Market recognizes that management decisions by U.5.

- agriculturzl producers are guided by many factors,
including availability of science and technology, price
signals and other economic conditions, Farm Bill
policies and programs including incentive programs
such as the Conservation Reserve Program, and
biofuel po'icies and incentives. Where the data that
were utilized to construct the metric can explain
changes over time, some interpretation is given.
However thoreugh interpretation, inc udmg at

the me B scale nevdy
understanj some trends, is beyor*d the scope of this
report. Plzase see the Discussion and Conclusions

section for suggestions and considerations for future

analyses and evaluatians.
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1t should also be emphasized that average percent

change values reported for the full study period are
hased ona !east squares trend analyses from 1980-
20Ty
are noted in the text. The national average trends, of

attons from th averane trends

course, may obscure local or regional variability on any
given indicator. Finally, where actual numeric values
are cited for each crop and indicator — for example,
acres of land, acre inches of water, tons of soil erosion,
Btu of energy, and CO,e of greenhouse gas emissions
~ it should be noted that Field to Market has
attempted to estimate values with the highest degree
of accuracy possible given the national scope of the
exercise, the availability of approprsate datasets,

tate of scie

and the o

consensus. However, national sca
i cientific know

accuracy of the actual values to some degree. Given
the overarching objective of this analysis in examining
changes in trends over time, the reader is encouraged
to interpret the actual values as best approximations
while understanding that the application of consistent
methodology over time ensures the appropriate
comparison of trends.
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Environmental Indicators: Results
Overview

Over the study period {1980-2011), on average at
the national scale in the United States, the following
trends were observed. Percent change is relative to
single crop and based on the average trend fine for
the entire study period:

¢ Production and Yield

o Total production increased for corn (+101%),
cotton (+55%), potatoes (+30%), rice (+53%),

and soybeans (+96%); total wheat production
decreased {-16%}).

o Yield per planted acre increased for all crops:
corn (+64%), cotton (+43%), potatoes (+58%), rice
(+53%), soybeans {(+55%), and wheat (+25%).
Land use

®

o Land use per unit of production (e.g., bushels,
cwt and pounds) has improved {decreased) for

all six crops because of increased yields: corn
{-30%), cotton (-30%), potatoes (-37%), rice {-35%),
soybeans (-35%}, and wheat {-18%).

o Total land use {planted acres) has increased
for corn (+21%), cotton (+11%), rice (+9%) and
soybeans {+24%) but decreased for potatoes
(-15%; and wheat (-33%).

Soil Erosion

o Soil erosion per unit of production has
impreved {decreased) for all six crops: corn
{-67%), cotton (-68%), potatoes {-60%), rice {-34%)},
soybeans (-66%), and wheat (-47%).

o Per acre soil erosion has improved {decreased)
for corn (-43%), cotton {-50%), potatoes (-34%),
soybeans {-41%}, and wheat {-34%)} and remained
constant for rice (rice has historically had low

s

rates of soil erosion). However, improvements in
per acre soil erosion for corn, cotton, soybeans,
and wheat occurred primarily in the earlier part
of the study period; per acre soil erosion has

remained relatively constant for these crops in

recent years.

3

“

o Total soil erosion has improved {decreased)
for corn {-31%), cotton (-42%), potatoes {(-42%j,
soybeans {-28%), and wheat {-57%) and increased
for rice (+9%) {rice has historically had low levels
of total soil erosion and increases are likely
associated with increased acreage). However,
improvernents {decreases) in total soil erosion for
corn and soybeans occurred primarily in the first
half of the study periad, with increases occurring
in more recent years associated with increased
production. ‘

Irrigation Water Applied

o lrrigation water applied per unit of production
has improved (decreased) for all six crops: corn
{-53%), cotton (-75%), potatoes (-38%j, rice (-53%),
soybeans (-42%}, and wheat {-12%).

o Per acre irrigation water applied has improved
{decreased) for corn {(-28%), cotton (-46%), rice
{-25%)}, and soybeans {-9%) and decreased slightly
for potatoes (-2%); per acre irrigation water
applied increased for wheat (+6%).

o Total irrigation water applied decreased for
cotton {-35%), rice {-18%), and wheat {-12%) and
increased for corn (+27%), potatoes (+31%), and
soybeans (+271%).

Energy use

o Energy use per unit of production has
improved {decreased) for all six crops: comn
{-44%), cotton (-31%), potatoes (-15%), rice {-38%},
soybeans {(-48%), and wheat {-12%).

o Per acre energy use improved {decreased) for
corn {-6%), cotton (-2%), rice {(-3%), and soybeans
{-17%), and increased for potatoes (+33%) and
wheat (+9%).

o Total energy use decreased for wheat (-26%),
and increased for corn (+14%), cotton (+8%),
potatoes {(+11%), rice {+6%), and slightly for
soybeans (+3%).
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Greenhouse gas emissions

o Greenhouse gas emissions per unit of
production have improved (decreased) for all six
crops: corn {-36%), cotton {-22%), potatoes {-22%},
rice {-38%), soybeans (-49%), and wheat (-2%).

o Per acre greenhouse gas emissions improved
(decreased) for rice {-4%) and soybeans (-18%),
and increased for corn (+8%), cotton {+9%),
potatoes {+23%), and wheat (+21%).

o Total greenhouse gas emissions decreased
for wheat (-17%), increased slightly for potatoes

(+3%) and soybeans {+1%}, and increased for corn
(+31%), cotton (+20%), and rice {+5%).
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3.2. Corn for Grain Summary of Results

Overview (Corn for Grain)

Over the study period (1980-2011), trends in U.5. corn
production were as follows:

¢ Yield: Corn increased in total production (+101%)
and yield (bushels per acre} {(+64%).

s Resource efficiency {per bushell: Corn improved
on all measires of resource “efficiency,” with
decreases in per bushel fand use (-30%), soil
erosion (-67%), ifrigation water applied (-53%),
energy use (-44%), and greenhouse gas emission
(-36%).

= Resource use/impact per acre: Corn improved
{decreased) per acre soil erosion (-43%), irrigation
water applied {-28%), and energy use (-6%) and
increased per acre greenhouse gas emissions
(+8%). Improvements in per acre soil erosion
oceurred primarily in the first half of the study

period; per acre soil erosion has remained relative

constant since the late-1990s.

"

Total resource use/impact: Corn improved

{decreased) total soil erosion {(-31%) and increased

total land use (+21%), irrigation water applied
(+27%), energy use (+14%), and greenhouse gas
emissions {(+31%). Improvements in total soil

erasion oceurred primarily in the first half of the
study period, with more recent trends indicating
a slight increase in total annual erosion.

Please note: all results are for corn for grain; corn for
grain includes corn for all purposes other than forage;
corn for grain includes grain for ethanol. A summary
of trends for specific indicators are provided in
Figure 1.1 and Table 1.1 and in the text below.
Figures 1.2 through 1.16 demonstrate linear trends
over the full study period for total, per acre, and per
unit of production resource use/impacts. Average
percent change values reported for the fulf study
period are based on a least squares trend analyses
fram 1980-2011; significant variations from thess
average trends are noted below.
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Index of Per Bushe) Resource impacts to Produce Corn for Grain
{United $tates, Year 2000 =1)

Yeur 000 Unk - per Bushel
g eme;a‘“'a“m"‘“‘ Seres

<,
Greenhouse
sl e, Avg. 196088 Gases

¥r. Avg. 1987 - 91
s S VY, Avg. 1997 - 08

exseg Yr, Avg, 2007 - 11

Nete: Datg ave presented in inden ke, wh ks
20001 3nd 8.1 poirt change Is equst to 2 10 diffecnnce.
inddex walues slow for comparison pf change sress P
multiple Simensions with Aiffering woits of measre. Energy irrigation Water Applied

Figure 1.1 Index of Per Bushel Resource Impacts to Produce Corn for Grain, United States, 1980-2011
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Jable 1.1 Corn for Grain Summary of Results

Corn Summary of Resuits:
Trends in U.S. Production, Resource Use / impact, 1980-2011

o Total Production
*‘Bushels per Atré .
Total Planted Acres

Acres per Bushe!

G Totak Tons

Tons per Acre

TYons par Bushel
Total Volume

Irrigation Water Applied Volume per Irigated Acre

Volume per Bushel

R Total Btu

o er‘p Vla!q

Land Use

3 éoiifEéos jon

2 Energy Use - BtuperAcre
S RS Btu per Bushel {19}
GHG Emi Total Pounds 6.9
€0, . Pounds per Acre - 8 0.2
Pounds per Bushel DERD. dn (36) {14}

“Parcent change results are based on 3 least squares trends analyses from 1980 - 2041

USDA, NASS, Census of Agricuture, Farm and Ranch
2. USDA, Economic Research Service {ERS),

Jurwwanscs.usde goviwps/portal/

P

%
vation Serv
Yechnica

Resources Conse
ares/main/national
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Total Production and Yield
{Corn for Grain)

Total production and yield for corn for grain increased
over the study period. Total production of corn
increased by 101 percent, or 2.3 percent compound
annually; 12.4 billion bushels of corn were produced

in 2011 compared with 6.64 billian bushels in 1980.
The increase in production corresponded with a 21
percent increase in total planted acreage over the
study period (see land use, below). Bushels per
planted acre increased 64 percent over the study
period, or 1.6 percent compound annually; average
planted area yield in 2011 was 145 bushels per planted
acre, compared to 89.1 bushels per planted acre in
1980. The yield per harvested acre in 2011 was 147
bushels. Both planted and harvested yields for corn
for grain were below expectations in 2011 and lower
than in previous years; adverse conditions, particularly
vaused by flooding a the M 5 o i
Rivers, drove increased abandonment {impacting
planted acre yields) as well as poorer yields on acres
that were harvested.

Land Use (Corn for Grain}

Total planted acreage of corn for grain increased over
the study period while land use per bushel decreased.
Total planted acreage increased by 21 percent, or

0.6 percent compound annually; 85.8 million acres of
corn for grain were planted in 2011 as compared to
74.5 million acres planted in 1980. The harvested acre
area of corn for

rain in 2011 was 84.0 million acres,

¥ ir that

year. 2011 abandonment was larger than normal due
to adverse conditions, Over the study period, the

land i shel)

v

improved {decreased) by 30 percent, or 1.1 percent
compound annually.

Please note: all numbers are based on estimated
planted area af corn for grain {which does not include
corn for silage or forage, but does include corn grain
for ethanotl); the estimated percent abandonment

for corn for silage and corn for grain are assumed to
be equal and estimated corn for silage planted area
has been subtracted from USDA's total planted area
for corn for all purposes. For referance, in 2011, 93.4
percent of corn harvested for all purposes was for

grain.

See Figures 1.2, 1.3 and 1.4 for more detail regarding
the annual land use, production, and yield values
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Soil Erosion (Corn for Grain)

Soil erosion for corn for grain improved for all
measures. Total tons of soif erosion for corn
decreased 31 percent over the study period, or 1.2
percent compound annually: total erosion was 563
miltion tors in 1980 and 416 milfion tons in 201t. in
absolute terms {not relative to a tolerance rate or

T}, per acre soil erosion decreased 43 percent (1.8
percent compound annually), to 4.85 tons per acre in
2011 compared with 7.56 tons per acre in 1980. {Note:
Tolerable (T} soil loss tevels vary by soil type across
the country but range from 3.0 to 4.9 tons per acre
per year - with a simple average of 4.3 tons per acre).
Tons per bushel decreased 67 percent (3.5 percent
compound annually).

he trand sin

improvemsnt in total and per acre soit erosion,

these improvements occurred primarily before

the mid-1590s, fikely attributable in farge part to
implementation of conservation plans, particularly

on highly erodible lands. Since the late-1990s, per
acre erosion for corn has remained relatively constant
(near 5 tons per acre). From the mid-1990s until 2006,
total soil erosion remained relatively constant, but has
increased in more recent years; for example, total soil
erosion was 346 miltion tons in 1995, 350 million tons
in 2006, and 416 miliion tons in 2011.

Please note: Due to the nature of the NRI datasets
used far this soil erosion anzlysis, soil erasion rates
for corn for grain and corn far silage were assumed to
be equal; however, considering differences in harvest
practices for silage and grain, it is expected that, on
average, erosion from corn silage would be higher
than that from corn grain, all other things being equal.
Consequently, absalute fevels of soil erosion for corn
for grain may be slightly overestimated in this report.

See Figures 1.5, 1.6 and 1.7 for more detail regarding
the annual soil erosion values

Irrigation Water Applied
{Corn for Grain)

Over the study period, corn for grain decreased its
voiume per irrigated acre and volume per bushel and
increased its total irrigation water applied. Volume
per irrigated acre decreased 28 percent (1.0 percent
compound annually). Volume per incremental bushel
produced as a result of irrigation also improved
{decreased) (53 percent, 2.4 percent cempound
annually). Average per acre water use {per irrigated
acre) was 12.0 acre inches in 2011 compared with 16.8
acre inches in 1980. Per acre irrigation water applied
. . i

gh the of the study periad,

increased after 1995, then decreased again in the
early part of this century.

Total irrigation water applied for corn for grain
increased 27 percent (0.8 compound annually) over
the study period, from 120 million acre inches in 1980
compared with 144 million acre inches in 2011. This
increase corresponds with a proportionate increase
of irrigated acreage as compared to non-irrigated
acreage for corn over time. For example, over the
study period, there was an estimated 59 percent
increase in total irrigated land acreage for corn for
grain, as compared to the 21 percent increase in
planted acreage of corn for grain reported in the land
use section, above,

Please note: Due to the nature of the Ag Census Farm
and Ranch irrigation Survey datasets used for this
irrigation analysis, it was assumed that the irrigation
water applied rate for corn for grain and corn for
sitage are equal, although irrigated acres for corn for
grain most likely increased more than irrigated acres
of corn for silage.

See Figures 1.8, 1.9, and 1.10 for more detail
regarding the annual irrigation water applied values.
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Energy Use (Corn for Grain)

Qver the study period, energy use per acre and per
bushel decreased while total energy use increased for
corn for grain. Energy use per acre decreased by 6
percent {0.2 percent compound annually); energy use
was 6.3 million Btu per acre in 1980 compared with 6.1
million Btu per acre in 2011. Energy use per bushel
of corn for grain production improved (decreased)

44 percent {1.9 percent compound annually} over the
study period; energy use was 70.9 thousand Btu per
bushel in 1980 and 42.1 thousand Btu per bushel in
2011. Total energy use for corn preduction increased
an average of 14 percent (0.4 percent compound
annually); total energy use was 471 triflion Btu in 1980
and 523 trilfion Btu in 2011

Decreases in energy use per acre are likely
attributable to decreaseés in tillage energy over the

from larger equipment use over time. Decreases
in nitrogen application rates per acre were seen up
to the mid-1990s, after which time application rates

began to increase. improvements in per bushel
energy use are impacted by these factors but are
largely driven by yield improvements.

See Figures 1.11, 1.12, and 1.13 for more detail
regarding the annual energy use values.

Greenhouse Gas Emissions
{Corn for Grain)

Over the study period, greenhouse gas emissions
per bushel decreased while per acre and total
emissions increased for corn for grain. Greenhouse
gas emissions per bushel of corn for grain improved
(decreased} 36 percent (1.4 percent compound
annually) over the study period, from approximately
18.5 pounds COZe per bushel in 1980 to
approximately 12.7 pounds COZ2e per bushel in 2011.
Emissions per acre increased 8 percent (0.2 percent
compound anpually), from approximately 1,650
pounds CO2e per acre in 1980 to approximately 1,836
pounds COZ2e per acre in 2011, Total greenhouse gas
emissions for corn for grain production increased 31
percent {0.9 percent compound annually), from 123
billien pounds COZ2e in 1980 to 158 billion pounds
CO2e in 207%; this increase is largely attributable to
increased planted acreage for corn.

See figures 114, 1.15, and 1,14 for more detail
regarding the annual greenhouse gas emissions
values,

Please note, in the following graphs, the regression
equations and R? values for each line graph are
provided, In the regression equations for these

adn L X is afways th “spect o
time; the X values are 1 (year 1), 2 {year 2) and 50 on.

X coe 7w av

HIOTS,

e.g., tons of soil erosion per bushel per year. The R?

value explains the degree of correlation between the
dependent variable Y and the independent variable
X. A high R? value (close to 1) indicates that there is a
strong correlation with respect to time, e.g., a trend.
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Totat Production and Planted Area of Com for Grain
{United States 1980 to 2011}

{Mitlion bushels) {Mittion acres}
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Linear Trend 1980-2011

Linear Trend 1880-2011
Figure 1.2 Total Production and Planted Area of Corn
for Grain, U.S. 1980 to 2011

Bushels per Planted Acre of Corn for Grain
{United Statos 1980 ta 2011)
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Figure 1.3 Bushels.per Planted Acre of Corn for Grain, U.S.
1980 10 2011
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Figure 1.4 Planted Area per Bushel of Corn for Grain, US.
1980 to 2011
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Total Annual Soit Erosion from Corn for Grain
{UnHed States 1980 to 2044

{Miition tong}
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Figure 1.5 Total Annual Soif Erosion from Corn for
Grain, U.5. 1980 10 2011

Annuat Soil Erosion per Planted Acre of Corn for Grain
[United States 1980 to 2011}
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Figure 1.6 Annual Soi Erasion per Planted Acre of Corn
for Grain, U.S. 1980 to 2011

Annuai Soif Erosion per Bushel of Corn for Grain
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Figure 1.7 Annual Soil Erosion per Bushel of Corn for
Grain, U.5. 1980 to 2011
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Taotai irigation Water Applied to Cormn for Grain
{United States 1980 to 2011}
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Totat Energy to Produce Corn for Grain
{United States 1980 to 2011)
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Figure 1.11 Total Energy to Produce Corn for Grain,
U.5. 1980 10 2011
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Figure 1.12 Energy per Planted Acre of Corn for Grain,
U.5. 1980 to 2011
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Figure 1.13 Energy per Bushe! of Corn for Grain, U.S.
1980 to 2011
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Total Greenhouse Gas Emissions to Produce Corn for Grain
{United States 1980 to 2011}
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Figure 1.14 Totel Greenhouse Gas Emissions to
Produce Corn for Grain, U.S. 1980 to 2011

Greenhouse Gas Emissions per Planted Acre of Corn for Grain
{United States 1980 fo 2011}

{Pounds CO,e per acre}

L 206TR-+ 16304
oo RE S O RIEIB

1980 1985 . 1930 1895 2000 2005 200

Figure 1.15 G
Acre of

Grecnohouse Gas Emissions per Bushel to Produce Corn
for Geain, U.S. 1980 to 2011

{Pounds CO,e per bushel}
25.0 7

20,0 -

15.0

ce—w
. 198x + 17,233

10.0 v
50  Re=0.65968

00 J— -
1980 1985 4990 1995 2000 2005 2010

nissions per Bushel of




223

3.3. Cotton Summary of Results

Overview

Qver the study period {1980-2011), trends in U.S.
cotton production were as follows:

Yield: Cotton increased in total production
{+55%) and yield {pounds lint per planted

acre} {(+43%)
Resource e

ancy (per pound of fintk
Cotton improved on all measures of resource
“efficiency,” with decreases In per pound fint
tand use {-30%), soil erosion {-68%), irrigation
water applied (-75%), energy use (-31%), and
greenhouse gas emissions (-22%).

s

Resource use/impact per acre: Cotton improved
(decreased) per acre soil erosion {-50%) and
irrigation water applied (-46%}; per acre energy
use decreased slightly (-2%) and greenhouse
gas emissions per acre increased (9%) The most
signif] i it e

imp

y period.
Total resource use/impact: Cotton improved

occurred in the fi

@

{decreased) total soil erosion {(-42%) and irrigation
water applied {-35%); cotton increased total land
use (+11%), energy use (+9%} and greenhouse gas

emissions (20%).

Please note: cotton resource use/impact for soil,

" energy, irrigation water applied and greenhouse gas

emissions are allocated between seed and lint using
an econemic allocation method, with 83 percent of
use and resource impact values being attributed

to lint and 17 percent to seed based on 2005-2009
economic data (land use acreage is not allocated).
Values for cotton lint may be converted to values
representing that required to produce both economic
yield components, lint and seed, by multiplying lint
values by 1.17.

Summary trends for specific indicators are provided
in Figure 1.17 and Table 1,2 and in the text below.
Figures 1.18 through 1.32 demonstrate linear trends
over the full study period for total, per acre, and per
unit of production resource use/impacts. Average
percent change values reported for the fulf study
period are based on a least squares trend analyses
from 1980-2071; signi

average trends are noted below.

cant variations from these




224

index of Per Pound Resource impacts to Produce Cotton Lint
{United States, Year 2000 = 1}

Year 2000 WnR . pey Pound
Land Use 0,061 | Planted Aers
$o4 Erosion 0020 | Tors
breigation W‘"‘.’ﬁé‘l’& 0.048 | Aore ches
Energy 5,108 | Bt
{Gresnhouse Gases | 33 PowndsCOw 1
Fresyear average 1999 - 2000 - fon
oo s
Greenhause *, ¢ A
Gases LR
s Yr, Avg. 1980 - 84 AR
\
sk Yr, Avg, 1987 - 91 ‘\‘ Y
y
w5 Yr, Avg. 1997 - 01 ‘.\ Y
@S Yr, Avg. 2007 - 11 S
A :
[
Note: Datis are presented doades formy, whers the vear N

2000 = L and 3 5.1 point change is equal to 3 10% difference,
e watues 2ifow for samsparisen of change across
miudtiple dimersions with diflgeing units of measure.

Energy

irrigation Water Applied

Figure 1.2 Index of Per Pound Resource Impacts to Produce Cotton Lint,United States, 1980-2011
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Cotton Summary of Resuits:
Trends in U.S. Production, Resource Use / Impact, 1980-2011

i i
Total Volume
trrigated Water Applied | Volume per jrigated Acre
Volume per Pound
tal Bty

Total Pounds
Pounds per Acre
Pounds per Pound

"Percent changs resulls ars based on 2 least squares bends analyses from 1980 - 2011
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Total Production and Yield
{Cotton Lint}

Over the study period, total production and yield for
cotton lint increased. Total production of cotton tint
increased by 55 percent, or 1.4 percent compound
annually; 7.53 billion pounds of cotton lint were

produced tn 2011 compared with 5.34 billion pounds
in 1980. Yield (pounds lint per acre) increased

43 percent over the study period, or 1.2 percent
compound annually; average planted acre yield in
2011 was 616 pounds per planted acre as compared
with 443 pounds per planted acre in 1980. The yleld
per harvesied acre in 2011 was 790 pounds. The gap

between panted and harvested acre yields is driven
by abandenment, w

hich in the case of cotton can be
highly variable.

Land Use (Cotton Lint)

Qver the study period, total land use increased and
fand per pound lint decreased. Total planted acreage

of cotton increased by 11 per

variability in planted acreage over the study period:

12.2 million acres of cotton were planted in 2011

on and 7.59 million
actively, and a

compared with lows of 6.58 m
planted acres in 1983 and 2009,
high of 14.1 million acres in 1995, The harvested acre

o in refh

2.7 millicn a2cres of abandonment in that year. 2011

abandeonment was dramatically larger than normal due

to adverse con

tions, particularly in Texas. The land

(decreased) by 20 percent, or 1.2 percent compound
annually.

See Figures 1.18, 1.19, and 1.20 for more detail
regarding the d use, praduction, and yield
|

velues.

Soil Erosion (Cotton Lint)

Soil erosion for cotton improved for all measures.
Total tons of scil erosion for cotton decreased

42 percent over the study period, or 1.7 percent
compound annually; total soil erosion was 151 million
tons in 2011 compared with 249 million tens in 1980.

In absolute terms {not relative to a tolerance rate

or T}, per acre soil erosion improved (decreased) 50
percent (2.2 percent compound annuatly); per acre soil
erosion was 10.3 tons in 2011 compared with 17.2 tons
per acre in 1980, (Note: Tolerable {T) soil loss levels
vary by soil type across the country but range from 3.0
to 4.9 tons per acre per year ~ with a simple average
of 4.3 tons per acre). While the trend since 1980 shows

[E ciirre § $the
study period, and trends in per acre soil erosion have
remained relatively constant since the early 2000's.
Tons per pound of lint decreased 68 percent (3.6
percent compeund annually).

See Figures 1.21, 1.22, and 1.23 for more detall
regarding the annual soil erasion values,

Irrigation Water Applied {(Cotton Lint)

Irrigation water applied for cotton improved on alf

measures. Over the study period, total irrigation
water applied for cotton decreased 35 percent (1.4
percent compound snnually); totel water use was 95.5
million acre inches in 1980 and 42.% milfien acre inches
in 2011, Cotton decreased its volume per irrigated
acre (46 percent, 2.0 percert compound annually),
from 20.% acre inches per acre in 1980 to 13.0 acre
inches per acre in 2011, Volume per incremental

N

pound of lint produced as a result of ir ion also

improved {decreased) (75 percent, 4.4 percent

compeund annually).
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The proportion of irrigated cotton acreage {as
compared to non-irrigated acreage) has remained
relatively constant over the study period, at
approximately 32 percent; total irrigated acreage has
thus increased at a rate generally corresponding with
overall trends in total land use for cotten use. On a
per acre and per pound basis, irrigation technology
has largely driven improvements in irrigated water use
for cotton.

See Figures 1.24, 1.25., and 1.26 for more detail
regarding the annual irrigation water applied values.

Energy Use (Cotton Lint)

Over the study period, energy use decreased per acre
and per bushel and total energy use increased for
cotton lint. Energy use per acre decreased slightly

by 2 percent (0.1 percent compound annually); energy
use per acre was approximately 4.6 million Btu in 2011
compared with 4.7 mitlion Btu in 1980. Energy use per
pound of cotton fint produced improved (decreased)
31 percent (1.2 percent compound annually) over the
study period; energy use per pound was 9,000 Btu in
2011 compared to 12,900 in 1980. Improvements in
energy use efficlency per pound zre driven in part by
improvemaents in irrigation water efficiency resulting In
decreased pumping energy.

Total energy use for cotton fint production increased
9 percent (0.3 percent compound annually), although
the trend for total energy use varies considerably by
year, with lower levels in the 1980s, followed by higher
levels throughout the 1990s and early 2000s, and a
decrease in the latter part of the study period that
corresponds with a decrease in total planted acres
and production. Total energy use for cotton lint was
approximately 67.5 trillion Btu in 2011, compared to
iows of 38.7 trilfion Btu in 1983 and 44.0 trillion Btu in
2008, and a high of 84.8 trillion Btu in 1995.

See Figures 1.27, 1.28, and 1.29 for more detail
regarding the annual energy use values.

Greenhouse Gas Emissions
(Cotton Lint)

Over the study period, greenhouse gas emissions per
pound decreased and emissions per acre and total
emissions both increased for cotton lint. Greenhouse
gas emissions per pound of cotton fint improved
(decreased) 22 percent (0.8 percent compound
annually) over the study period; emissions were
approximately 2.1 pounds CO2e per pound lint in
1980 and 1.9 pounds CO2e per pound lint in 2011,
improvements in greenhouse gas efficiency per pound
are driven in part by improvements in irrigation water
efficiency resulting in decreased pumping energy and
associated emissions.

Emissions per acre increased 9 percent over the study
pericd, or 0.3 percent compound annually; however
the last several years have seen emissions falling
below the trend line, with emissions hovering near’
1,000 pounds CO2e per acre throughout much of the
study period but declining to 1,077 pounds CO2e per
acre in 2011,

Total greenhouse gas emissions for cotton production
increased 20 percent (0.6 percent compound
annually), from approximately 11.2 billion pounds
CO2e in 1980 to approximately 14.6 billion pounds
CO2e in 2011, Although the average trend for total
emissions for the full study period shows an increase,
a decrease in the latter part of the study period (2007-
2010) corresponds with the decrease in total planted
acres and production.

See Figures 1.30, 1.31, and 1.32 for more detail
regarding the annual energy use values.

Please note, in the following graphs, the regression
equations and R2 values for each line graph are
provided. In the regression equations for these
analyses, X is always the coefficient with respect to
time; the X values are 1 {year 1), 2 {year 2) and so on.
The X coefficient will have the units of the indicators,
.g., tons of soil erosion per bushel per year. The R2
value explains the degree of correlation between the

dependent variable Y and the independent variable X. A high R2 value (close to 1} indicates that there is a strong
correlation with respect to time, e.g., a trend. r bushel per year. The R?value explains the degree of correlation
between the dependent variable Y and the independent variable X. A high R? value (close to 1} indicates that
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Total Preduction and Planted Area of Cotton Lint
(United States 1980 to 2011)

{Million pounds} (Mitlion acres})
! E . . 15
12,000
10,000 : }; 10
8,000 9’" By ©
6,000
4,000 5
2,000
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+ Total Production (IR axis)
~#— Planted Area for Lint (right axis)
Linear Trend 1980-2011

Figure 1.18 Total Production and Planted Area of
Cotton Lint, U.S. 1980 to 2011

Pounds per Ptanted Acre of Colton Lint
{United States 1880 to 2011}

{Pounds per plented ecre)
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Figure 1.19 Pounds per Planted Acre of Cotton Lint,
U.S. 1980 10 2011

Planted Area per Pound of Cotton Lint
{United States 1880 to 2011)

(Pianted acres per pound)
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Figure 1.20 Planted Area per Pound of Cotton Lint, U.S.
1980 t0 2011
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! Total Annuat Soil Erosion from Cotton Lint
{United States 1980 to 2011)
{Mittion tons)
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igure 1.21Total Apnual Soil Erosion from Cotton Lint,

| Annuaf Soil Erosion per Planted Acre of Cotton Lint
(Uniited States 1980 to 2011)

(Tons per acre)
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Figure 1.22 Annual Soil Erosion per Planted Acre of

Cotton Lint, U.S. 1980 1o 2011

Annual Soil Erosion per Pound of Cotton Ling
(United States 1980 to 2011)

{Tons per pound}
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Total trigation Water Applied to Cotton Lint
(United States 1980 fo 2011)

(Mitlion acre inches)
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Figure 1.24 Total Irrigation Water Applied to Cotton
Lint, U.S. 1980 to 2011

Acre inches of iigation Water Applied per Planted Acre of
Caotion Lint (United States 1980 to 2011}
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Figure 1.25 Acre Inches of lrrigation Water Applied per
Planted Acre of Cotton Lint, U.S. 1980 to 2011

Acre Inches of imigation Waler Appliad per incrementat Pound
of Caotton Lint (U. S. 1980 to 2011)

{Acre inches per pound)

0.10 ry
0.09
0.08
007 15t
0.06 B
005 -

0.04

003 o
0.02 Y 50,0019 4.0,07BY T S

0.01 R2=(.87428

1980 1885 1990 1995 2000 2005 2010
— Linear Trend 1980-20%1

Figure 1.26 Acre inches of irrigation Water Applied per
Incremental Pound of Cotten Lint, U.S. 1980 to 2011




231

Tatal Energy to Produce Colon Lint
{United States 1980 to 2011)

(Billion Btus)
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Figure 1.27 Total Energy to Produce Cotton Lint, U.S.
1980 to 2011

Energy per Planted Acre of Cotton Lint
{United States 1980 to 2011}
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Figure 1.28 Energy per Planted Acre to Produce Cotten
Lint, U.S. 1980 to 2011

Energy per Pound of Cotton Lint
{United States 1980 to 2011)
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Figure 1.29 Energy per Pound of Cotton Lint, U.S. 1980
to 20711
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Totat Greenhousa Gas Emissions to Produce Cotton Lint
{United States 1980 to 2011)

(Million pounds CO,s)
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Figure 1.30 Total Greenhouse Gas Emissions to
Produce Cotton Lint, U.5. 1980 to 2011
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Figure 1.31 Greenhouse Gas Emissions per Planted
Acre of Cotton Lint, U.S. 1980 to 2011
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Figure 1.32 Greenhouse Gas Emissions per Pound of
Cotton Lint, U.S5, 1980 to 2011




3.4. Potatoes Summary of Results

Overview

Over the study period {(1980-2011), trends in U.S.
potato production were as follows:

®

Yield: Total potato production increased (+30%}
and yield {cwts per planted acre} increased
{+58%).

Resou

%

Potatoes improved

with

decreases in land use (-37%), soil erosion (-60%),
irrigated water use (-38%), energy use (-15%), and
greenhouse gas emissions per cwt (-22%).

B

Resaurce use/impact per acre: Potatoes
improved {decreased) per acre soil erosion (-34%);
irrigation water applied per acre remained nearly
constant {-2%) while per acre energy use {(+33%)
and greenhouse gas emissians increased (+23%).

B

Total resource use/impact: Potatoes improved
{decreased) total soil erosion (-42%); total fand
use decreased (-15%), total greenhouse gas
emissions increased slightly (+3%), and potatoes
increased total irrigation water applied (+31%)

and energy use {(+11%).
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For potatoes, the end point of this analysis is not
point-of-sale but rather on-farm storage for 120
days. Due to the variability in on-farm storage length
{ranging from no storage to as much as 10 months),
this analysis assumes an average storage period of
wre
text

u icin 3
provided in Figur Table 1.3 and in the
below. Figures 1.34 through 1.48 demonstrate linear

trends over the full study period for total, per acre,
and per unit of production resource use/impacts.
Average percent change values reported for the
rend

feorm

these average trends are noted below,
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Index of Per cwt Resource impacts to Produce Potatoes

(United States, Year 2000 =1} Land Use
Year 2000 " [Unit - per cwis 1.6
Land Use .003 | Planted Acres
olt Erasion 028 | Tons
rrigation Water Appiied 062 | Acre Inches
Energy 70,551 | Bta
Greenhouse Gases 14.8 | Pounds COze

TFive-year averaga 1996 - 2000

Greenhouse \ ¥
womies§ Vr, Avg, 1980-84  Gases

s § Yr. Avg. 1987 91
g Yr. Avg, 1997 01
emszous 5 Yr, Avg, 2007 - 11

Pote: Data are presented in index form, where the year
2000= 1 and 2 0.1 point change is equal to a 10% difference.

index values allow for comparisan of change across  Energy o .
multiple dimensions with differing units of measure. irrigation Water Applied
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Table 1.3 Potatoes Summary of Results

Potatoes Summary of Results:
Trends in U.S. Production, Resource Use / Impact, 1980-2011

sTotal
lwt perfcre
Total Planted Acres

Land Use

Fotal Volums
Vokime per irrigated Acra

irrigation Water Applied

Bliperowmt =
— Total Pounds i
g e :
N
Founds per owl T [GE)

“Percent change resulls are based on a least squares trends analyses from 1960 - 2011

Sources: Caleulations are based on & number of Sata sources, including: 1. USDA, NASS, Census of Agriculture, Farm snd
i sda.gov/Publications/index.php; 2. Economic Research S)

1 Service (NRC onal Resource invent 1 Raports http://www.nrcs.usda.gov/wps/portal/
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Total Production and Yield {Potatoes)

Over the study peried, total production and yield
for potatoes both increased. Total production of
potatoes ircreased over the study period by 30
percent, or 0.8 percent compound annually; 417
million cwt of potatoes were produced in 2011 as
compared with 304 million cwt in 1980, Yield (cwt
per planted acre} increased 58 percent over the
study period, or 1.5 percent compound annually;
average yield in 2011 was 380 cwt per planted acre
as compared with 259 cwt per planted acre in 1980.
The yield per harvested acre in 2011 was 397 cwt per
harvested acre.

Two primary drivers in increased yield and increased
production, despite decreased planted acreage (see
below), have been increased irrigation and shifts in
geographic patterns of potato growth toward higher
producing areas.

Land Use {Potatoes)

Total tand use and land use per cwt both decreased
for potatoes over the study period. Total planted
acreage of potatoes decreased over the study period
by an average of 15 percent, or 0.5 percent compound
annually; 1.03 million acres of potatoes were planted
in 2011, as compared with 1.18 million acres in 1980.
The harvested acre area of potatoes in 2011 was

also 1.1 million acres; abandonment for potatoes is
limited. Total land use and total production increased
slightly through the middle of study period and then
decreased more recently.

Over the study period, the fand us 5
metric {acres per cwt} improved (decreased) by 37
percent, or 1.5 percent compound annually.

See Figures 1.34, 1.35, and 1.34 for more detail
regarding the annual fand use, production, and yield
values.

Soil Erosion {Potatoes)

Soil erasion for cotton impraved for all measures.
Total tons of soil erosion for cotton decreased

42 percent over the study period, or 1.7 percent
compound annually; total soil eresion was 151 million
tons in 2011 compared with 249 miliion tons in 1980.

ln absolute terms {not relative to a tolerance rate

or T}, per acre soil erosion improved (decreased) 50
percent (2.2 percent compound annuatly); per acre soil
erosion was 10.3 tons in 2011 compared with 17.2 tons
per acre in 1980. {Note: Tolerable (T) soil loss levels
vary by soil type acrass the country but range from 3.0
to 4.9 tons per acre per year - with a simple average
of 4.3 tons per acre). While the trend since 1980 shows
sig SHES o1, th
largest improvement occurred in the first half of
study period, and trends in per acre soil erosion have
remained relatively constant since the early 2000's.
Tons per pound of lint decreased 68 percent (3.6
percent compound annually).

ntimprovement pet ac

Decreases in total soil erosion for potatoes,
particularly in more recent years, are driven in part

by a decrease in total planted acreage. However,
decreases in per acre erosion and erosion per cwt
have also been realized, driven in part by use of cover
crops as well as less intensive tillage programs {a
reduction in the number of tillage passes). See Figures
1.37, 1.38, and 1.39 for more detail regarding the
annual soil erosion values.
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Irrigation Water Applied (Potatoes)

Over the study period, potatoes improved irrigation
water per applied cwt, slightly improved irrigation
water applied per acre, and increased total irrigation
water applied. Potatoes improved {(decreased)

i

igated volume per cwt by 38 percent, or 1.6
percent compound annually. Please note: because
of data availability as well as the fact that the vast

majority of potatoes are now irrigated, the irrigation

applied per unit of production)- unlike for other crops
but similar to rice - is based on the absolute yield
rather than differential yleld as a result of irrigation.

Volume per irrigated acre decreased slightly (2
percent, 0.1 percent compoeund annually); irrigation
water apphed averaged 21.6 acre inches per acre
in 2011, Total irrigation water applied for potatoes

increased 31 percent {0.9 percent compound annually)
over the study period, from 14.6 m
in 1980 to 21.6 million acre inches in 2011; 3 peak in

ion acre inches

total ierigation water spplied occurred in the middle
portion of he study pericd corresponding to a peak in

overall production.

Over the study period, share of irrigated potato
acreage increased from 58 percent 92 percent, driving
the increase in total irrigation water applied despite
decreases n total land use. Per cwt improvements
rave been driven primarily by improvements in yield.

See Figures 1.40, 1.41, and 1.42 for more detail
regarding the annual irrigation water applied values.

Energy Use (Potatoes}

Over the study period, energy use per cwt decreased
while energy use per acre and total energy use
increased for potatoes. Energy use per cwt of
potatoes improved {decreased) 15 percent (0.5
percent compound annually) over the study period,
from approximately 82,700 Btu per cwt in 1980

10 70,900 Btu per cwt in 2011, Energy use per

acre increased 33 percent (0.9 percent compound
annually}, frem 21.4 million Btu per acre in 1980 to
26.%9 million Btu per acre in 2011. Total energy use for
potatoes increased 11 percent {0.3 percent compound
annually), from 25.1 triilion Btu in 1980 to 29.6 teillion
Btu in 2011; a peak in total energy use occurred in the
middle portion of the study period corresponding to a
peak in overall production.

Starage energy for potatoes represents approximately
4 percent of total energy use; however, variations from
the standard assumption of 120 days of storage that is
used in this analysis could greatly impact energy use
trends for potatoes.

In 2011, embedded energy in pesticides represented
12 percent of total energy use as compared to 5
percent in 1980. Embedded energy in fertilizers, on
the other hand, has decreased in relative contribution
to total 2nergy use over the study period. For both
embedded energy sources, hawever, particularly for
application rates that would thus drive variability in
regional energy use metrics.

See Figures 1.43, 1.44, and 1.45 for more detail
regarding the annual energy use values,
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Greenhouse Gas Emissions (Potatoes)

Over the study period, potatoes decreased
greenhouse gas emissions per cwt and increased per
acre and total emissions. Greenhouse gas emissions
per cwt of potatoes improved (decreased) 22 percent
{0.8 percent compound annually} over the study
period; emissions were 14.3 pounds of COze per cwt
in 2011 compared with 18.0 pounds of COze per cwt
in 1980. Emissions per acre increased 23 percent (0.7
percent compound annually), from approximately
4,650 pounds of COze per acre in 1980 to 5,430
pounds of COse per acre in 2011, Total greenhouse
gas emissions for potato production increased slightly
by 3 percent (0.1 percent compeund annually); potato
production resulted in approximately 5.96 bilfion
pounds of COze in 2011; a peak in total emissions
occurred in the middie portion of the study period
corresponcing to a peak in overall production.

For all crops in this report, accounting-of N;O

El s fram

percent rate irrespective of practices, However, for
potatoes, given the farge proportion of nitrogen

that is delivered through irrigation and incrementally
throughout the seascn, the nitrous oxide estimates in
this analysis are likely higher than would be produced

using a more detailed nitrous oxide approach that

accounts for such variability in timing of application
and other practices.

See Figures 1.46, 1.47, and 1.48 for more detail
regarding the annual greenhouse gas emission values.

Please note, in the following graphs, the regression
equations and R? values for each line graph are
provided.
e >

¥58s

The p

e.g., tons of soil erosion per bushel per year. The R?
vaiue explains the degree of correlation between the
dependent variable Y and the independent variable

X. A high R? value [close
strong correlstion with respect to time, e.g., a trend.

to 1) indicates that there is a
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Total Production and Planted Area of Potatoes
{United States 1980 to 2011)
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Totat Annuat Soii Erosion from Potatoes
{United States 1980 to 2011}

{Miiiion tons)
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Figure 1.37 Total Annual Soil Erosion from Potatoes,
U.S. 1980 to 2011
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Figure 1.38 Annual Soil Erosion per Planted Acre of
Potatoes, U.S. 1980 to 2011
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Figure 1.32 Annual Soil Erosion per cwt of Potataes,
4.5, 1980 to 2011
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Total Irrigation Water Applied to Potatoes
{United States 1980 ta 2011}

{Million acre inches)
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Total Energy to Produce Potatoes
{United States 1980 {0 2011)
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Total Greenhouse Gas Emissions to Produce Potatoes
{United States 1980 to 2011}
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3.5. Rice Summary of Resi
Overview

Over the study period (1980-2011}, trends in U.S. rice
production were as fotlows:

« Yield: Total rice production increased (+53%) and
yield (cwt per planted acre) increased (+53%).

<y {per o

), s0il erosion
(-34%), irrigation water applied (-53%), energy use

decreases in per cwt fand use (-357

{-38%}, and greenhouse gas emissions {-38%).

= Resource use/impact per acre: Rice improved
{decreased) per acre irrigation water applied
(-25%) and slightly improved per acre energy use
(-3%) and greenhouse gas emissions (-4%}; per
acre soil erosion remained constant (0%).

+ Total resource use/impact: Rice improved
{decreased) total irrigation water applied (-18%);
rice increased total fend use {+9%), soil erosion

{(+9%), energy use {+6%), and greenhouse gas

emissions {+5%).

S

4 o provided
in Figure 1.49 and Table 1.4 and in the text below.
Figures 1.50 through 1.64 demonstrate linear trends

over the full study peried for total, per acre, and per

y trends for spe

unit of production resource use/impacts. Average
percent change values reported for the full study

period are based on a least squares trend analyses
from 1 i ant varistions | hese

average trends are noted below.




245
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Results

Rice Summary of Results:

Crop Yield

Total Fro&uction 5

Trends in U.S. Production, Resource Use / Impact, 1980-2011

Cwi per Acre

Lo Use Total Planied Acres
Acres per Cwt {35} 1.4y
. e “Total Tong 7 g T53

- Soil Erosion Tons per-Acre. O 001

G ~Tons per. Cwt {34} 1.3
Total Volume 718) XS]
irrigation Water Applied | Volume per rrigated Acre (5] 09
Volume per Cwt [E5) [eX)
o Total Btu, T 52
Energy Use Biuper-Acre - {3} 0.9
. Btu per Cwt 35 5]
o Total Pounds R 5 0.2
ot Founds per A T @ o1
Pounds per Cwt 1 (38) {1.5)

“Pescent thange fesults are based on a least squares trends analyses from 1680 - 2011




Total Production and Yield {Rice)

Total production and yield for rice increased over the
study period. Total production of rice increased by
53 percent, or 1.4 percent compound annually; 185
million cwt of rice were produced in 2011 as compared
with 146 million cwt of rice produced in 1980. Yield
{cwt per planted acre} increased 53 percent over the
study peried, or 1.4 percent compound annually;
average planted acre yield in 2011 was 68.8 cwt per
planted acre as compared with 43.2 cwt per planted
acre in 1980. Harvested yield was 70.7 cwt per
harvested acre in 2011,

Land Use (Rice)

Total planted acreage increased for rice and acres
per cwt decreased over the study period. Total
pianted acreage of rice increased by an average trend
of 9 percent, or 0.3 percent compound annuelly,

with variability over time; 2.69 million acres of rice
were planted in 2011, compared to highs of 3.83
miilion acres and 3.64 million acres in 1981 and 2010,
respectively, and a low of 2.19 miition acres in 1983,
Harvested acreage in 2011 was 2.6 million acres; rice
typically experiences minimal abandonment. Over the

¢

acres per cwt) improved {decreased) by 35 percent, or
1.4 percent compound annuaily,

See Figures 1.50, 1.51, and 1.52 for more detail
regarding the annual land use, production, and yield

values.
Soil Erosion (Rice)

Soil erosion per acre remained constant, soil erosion
per cwt decreased, and total soil erosion increased
for rice over the study period. Cn a per acre basis,
rice consistently demonstrates the lowest per acre soil
erosion of all 6 crops examined (slightly above 2 tons/
acre, not relative to T). {Note: Tolerable (T} soil loss
levels vary by soil type across the country but range
from 3.0 to 4.9 tons per acre per year - with a simple

average of 4.3 tons per acre}. This is due in part to the

cultivation practices employed that are unique 1o rice,
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Per acre soil erosion remained constant over the study
period. Seoil erosion {tons) per cwt of rice improved
(decreased) 34 percent over the study period (1.3
percent compound annually} due to increases in
productivity. Total tons of soil erosion for rice
increased 9 percent (0.3 percent compound annually),
with variability over time in correlation with variability
in planted acreage; total erosion was 5.9 million tons
in 2011,

See Figures 1.53, 1.54 and 1.55 for more detail
regarding the annual soil erosion values.

Irrigation Water Applied (Rice}

Irrigation water applied for rice improved on all
measures. Over the study period, rice improved
{decreased) its volume per cwt (53 percent, 2.4
percent compound annually), from 0.80 acre inches
per cwt in 1980 to 0.40 acre inches per cwt in 2011,
Rice improved its volume per acre (25 percent, 0.9
percent compound annually), from 34.8 acre inches
in 1980 to 27.6 acre inches in 2011. Total irrigation
water appiied decreased (18 percent, 0.6 compound
annually}, from 118 million acre inches in 1980 10 74
million acre inches in 2011,

Please note: because all rice is irrigated, the irrig

wetes use e
per unit of production) - un

e for other crops but
similar to potatoes — is based on the absolute yield
rather than differential yield as a result of irrigation.

Adoption of practices and infrastructure to use
reclaimed and recycled water for rice production

aver the study period; however, because this study
focuses on amount of water applied rather than
scurce of water, and due to limitations of the data,

See Figures 1.56, 1.57, and 1.58 for more detail
regarding the annual irrigation water applied values.
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Energy Use (Rice)

Energy use for rice decreased per cwt and per acre
and total energy use increased over the study period.
Energy use per cwt of rice production improved
{decreased) 38 percent (1.5 percent compound
annually) over the study period, primarily due to
productivity gains; energy use was approximately
341,000 Btu per cwt in 1980 and 212,000 Btu per cwt
in 2011. Energy use per acre decreased slightly, by

3 percent {0.1 percent compound annually); average
energy use per acre was 14.6 million Btu in 2011. Total
energy use for rice production increased an average
of 6 percent (0.2 percent compound annually) over the
study period, however, relative to the average trend
line, there was variability throughout the study period
and tetal energy use for rice was 39.3 trillion Btu in
2011 compared with a high of 56.4 trillion Btu in 1981
and a low of 33.7 trillion Btu in 1983.

See Figures 1.59, 1.60 and 1.61 for more detail
regarding the ennual energy use values.

Greenhouse Gas Emissions {Rice}

Greenhouse gas emissions for rice decreased per
cwt and per acre and total greenhouse gas emissions
increased over the study period. Greenhouse gas
emissions per cwt of rice improved {decreased)

38 percent {1.5 percent compound annually) over

the study period, primarily due to improvements

in productivity; emissions were approximately 193
pounds COze per cwt in 1980 and 123 pounds COze
per cwt in 2011. Emissions per acre decreased by 4
percent (0.1 percent compound annually); emissions
were approximately 8,450 pounds COze per acre

in 2011. Total greenhouse gas emissions for rice
production increased by an average of 5 percent (0.2
percent cempound annually), however, ralative to the
average trend line, there was variability through the
study period: total emissions were approximate 22.7
billion pounds COze in 2011 compared with a high of
32.4 biflion pounds COze in 1981 and a low of 18.8
billion pounds COze in 1983,

See Figures 1.62, 1.63 and 1.64 for more detail
regarding the annual greenhouse gas emissicns

values.

Please note, in the following graphs, the regression
equations and R? values for each line graph are
provided. In the regression equations for these
vsas, X the coetd

& adv g pect to
time; the X values are 1 (year 1), 2 (year 2) and so on.
ont will hav

e.g., tons of soif erosion per bushel per year. The R?
value explains the degree of correlation between the
dependent variable Y and the independent variable
X. A high R? value (close to 1) indicates that there is a
strong correlation with respect to time, e.g., a trend.
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Totat Annuat Soil Erosion from Rice
(United States 1980 to 2011}
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Total Irrigation Water Apptied to Rice
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TotaiEnergy to Produce Rice
{United States 1980 to 2011)
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Total Greenhouse Gas Emissions to Produce Rice
{United States 1980 to 2011)
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3.6. Soybeans Summary of Results

Overview Sum v trends fo ors & ot
in Figure 1.65 and Table 1.5 and in the text below.

Over the study period (1980-2011), trends in U.S. Figures 1.66 through 1.80 demonstrate finear trends

soybean production were as follows: over the full study peried for total, per acre, and per

unit of production resource use/impacts. Average

¢ Yield: Total soybean production increased (+96%) percent change values reported for the full study
period are based on a least squares trend analyses
1960-2011: 5 q

and yield (bushels per planted acre) increased :
Torm 1
average trends are noted below.

(+55%1.
= R

improved on all measures of resource

hese

ve afficieray (per bushell: Soybeans

y,” with decreases in per i
{and use (-35%), soil erosion {-66%), irrigation
water applied (-42%) , energy use {(-48%}, and

greenhouse gas emissions {-49%).

.

Resource use/impact per acre:Soybeans
improved {decreased) per acre soil erosion
{(-419%), irrigation water applied {(-9%), energy use
{-17%). and greenhouse gas emissions {-18%).
Improvements in per acre soil erosion occurred

Lrany 3 LR the study peried
acre soif erosion has remained relative constant
since the mid-1990s.

Total resource use/impact: Soybeans improved

B

{decreased) total soil erosion (-28%) and increased
total land use (+24%) and irrigation water applied
(+271%};50ybeans experienced slight increases

in total energy use (+3%) and greenhouse gas

emissions {(+1%). Improvements in total saif

d irst half of the
study period, with more recent trends indicating
a slight increase in total annual erosion.
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Table 1.5 Soybeans Summary of Results

Soybeans Summary of Resuits:
Trends in U.S. Production, Resource tse / Impact, 1980-2011

e

Land Use

irrigation Water Applied

¥
iR

e
&

“Fersent e s ofs @ From 1500 - 3091
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Total Production and Yield (Soybeans)

Total preduction ar

d yield of soybeans increased
over the study period. Total production of soybeans
increased over the study period by %6 percent, or 2.2
percent compound annually; 3.06 billion bushels of
soybean were produced in 2011 as compared with
1.80 billion bushels in 1980. Yield (bushels per planted
acre} increased 55 percent over the study period,

or 1.4 percent compound annually; average planted
yield in 2011 was 40.8 bushels per planted acre as
compared with 25.7 bushels per planted acre in 1980,
Harvested yield was 41,5 bushels per harvested acre
in 2011,

Land Use {Soybeans)

Total plantad acreage increased and atres per bushel
decreased over the study period. Total planted
acraage of soybeans increased over the study period
by 24 percent, or 0.7 percent compound annually;

75.0 million acres of soybeans were planted in 2011

as compared with 65.9 million planted acres in 1980,
Harvested acreage was 73.6 miliion acres for soybeans
in 2011, So

eans experience minimal

bandonment,

metric (acres per bushel

proved (decreased) 35
percent, or 1.4 percent compound annually.

See Figures 1.68, 1.67 and 1.68 for more detail
regarding the annual land use, production, and yield

values.
Soil Ercsion {Soybeans)

Soil erosion for soybeans improved for all measures.
Total tons of soil eresion for soybeans decreasad

28 percent over the study period, or 1.0 percent
compound annually, from 519 million tens in 1980

to 340 million tons in 2010, In ebsolute terms {not
relative to a tolerance rate or T), per acre soil erosion
decreased from more than 7 tons per acre to 4.80
tons per acre, or 41 percent (1.7 percent compound
annually). (Note: Tolerable (T} soil loss levels vary by
soil type across the country but range frem 3.0 to 4.9

tons per acre per year — with a simple average of 4.3

tons per acre). Tons per bushel decreased 66 percent

(3.5 percent compound annuallyl.

Adoption of no-till practices for soybeans has been
more pervasive than for any other crop in the United
States, helping to drive improvements in soil erosion.
N i the PP
study period; trends in improvement in total and per
acre soil loss have slowed since the mid-1990s.

improvement in total and per acre soil erosian,

these improvements occurred primarily before

the mid-1990s, likely attributable in large part to
implementation of conservation plans, particularly on
highly erodible lands. Since the mid-1990s, per acre
erosion for soybeans has remained relatively constant;
however, total soil erosion has increased in correfation
with increases in total planted acreage.

See Figures 1.69, 1.70 and 1.71 for more detail
regarding the annual sail erasion values.

irrigation Water Applied (Soybeans)

Irrigation water applied decreased per acre and per
bushel and total irrigation water applied increased
over the study period. Soybeans decreased volume
of water applied per irrigated acre (9 percent, 0.3
percent compound annually), from appreximately

9.6 acre inches in 1980 to 8.4 acre inches in 2011,
Volume per incremental bushel produced as a result
of irrigaticn also improved (decreased) (42 percent,
1.8 percent compound annually), from 1.09 acre inches
per bushel in 1980 to 0.60 acre inches per bushel

in 2011. Total irrigation water applied for soybeans
increased 271 percent (4.3 compound annually) over
the study period; from 24.2 million acre inches in 1980

to 58.6 milion acre inches in 2011,

The incidence of irrigation water applied for soybeans
has increased steadily over the study period; less than
4 percent of soybean acreage was irrigated in 1980 as
compared to more than 9 percent in 2011; the increase
in proportion of irrigated acres corresponds with an
increase in total planted soybean acres, thus driving
increases in total irrigation water applied. However,
per acre irrigation water applied for those acres that
sre irrigated | fathvaly Hat '
See Figures 1.72, 1.73 and 1.74 for more detail
regarding the annual irrigation water applied values.




Energy Use (Saybeans)

Energy use decreased per bushel and per acre and
total energy use increased slightly for soybeans

over the study period. Energy use per bushel of
soybeans improved {decreased) 48 percent (2.1
percent compound annually) over the study period,
from 74,000 Btu per bushel in 1980 to 36,800 Btu per
bushel in 2011. Energy use per acre decreased 17
percent (0.5 percent compound annuallyl, frem 1.9
million Btu per acre in 1980 to 1.5 million Btu per acre
in 2011, Total energy use for soybeans increased 3
percent (0.1 percent compound annually]. However,
actual valuss for total energy use are less linear,
punctuated by a decrease from 1980 to 1993 and

& more rapid increase between ~1993 and 2004,
followed by a more recent decrease. The 2011 value
for total erergy {113 trillion Btu) is actually less than
the 1980 value {133 trillion Btu).

Energy use for crop chemicals (embedded energy)
and irrigation for soybeans have increased over
time, however these increases have been offset by
decreases in tiltage energy.

See Figures 1.75, 1.76 and 1.77 for more detail
regarding the annuz

nergy use values.
Greenhouse Gas Emissions (Soybeans)

Greenhouse gas emissions decreased per bushel and
per acre over the study period while total emissions
remained nearly constant. Emissions per bushel

of soybears improved (decreased) 49 percent (2.1
percent compound annually) over the study period,
from 13.6 pounds CO2e per bushel in 1980 t0 6.5
pounds CO2e per bushel in 2011, Emissions par acre
decreased by 18 percent (0.6 percent cempound
annually), frem 351 pounds COZe per acre in 1980 to
267 pounds CO2e per acre in 2011. Total greenhouse

gas emissions for soybaan production remained nearly
corstant, increasing 1 percent (0.0 percent compound
annually), howsvar, similar to energy use, actual values
or total emissions are less linear, punctuated by a
decresse from 1980 to 1992 and a more rapid increase
between ~1992 and 2004, followed by a more recent

decrease. The 2011 value for total emissions {20.0
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billion pounds CO2e) is actually less than the 1980
value {24.5 billion pounds CO2e); total emissions
peaked at 25.0 billion pounds CO2e in 2004,

Greenhouse gas emissions associated with crop
chemicals (embedded energy) and irrigation have
increased over time, However these increases have
been offset by decreases in emissions associsted with
tillage operations.

See Figures 1.78, 1.7% and 1.80 for more detail
regarding the annual greenhouse gas emissions
values.

Please note, in the following graphs, the regression
equations and R? values for each line graph are
provided. In the regression equations for these
time; the X values are 1 (year 1), 2 (year 2) and 50 on.

of the oS,
e.g., tons of soil erosicn per bushel per year. The R?
value explains the degree of correlation between the
dependent variable Y and the independent variable
X. A high R® value (close to 1) indicates that there is a
strong correlation with respect to time, e.g., a trend.
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Total Annual Soil Erosion from Soybeans
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Totalrrigation Water Appliedto Soybeans
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Figure 1.78 Total Greenhouse Gas Emissions to
Praduce Soyheans, U.S. 1980 to 2071
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Figure 1.79 Greenhouse Gas Emissions per Planted
Acre of Seybeans, U.S. 1980 to 2011
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Figure 1.80 Greenhouse Gas Emissions per Bushel of
Produce Soybeans, U.S. 1980 to 2011
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3.7. Wheat Summary of Results

QOverview Summary trends for spacific indicators are provided
in Figure 1.81 and Table 1.6 and in the text Sbelow.

Over the study period (1980-2011), trends in U.S. Figures 1.82 through 1.96 demonstrate linear trends

wheat production were as follows: over the full study period for total, per acre, and per

unit of production resource use/impacts. Average
percent change values reported for the full study
period are based on a least squares trend analyses
from 1980-2011; significant variations from these

e

Yield: Total wheat production decreased (-16%)
and yleld per planted acre increased {(+25%).
Resource eificiency {par bushel): Wheat
improved on all measures of resource

®

average trends are noted below.

“efficioncy,” with decreases in per bushel land

use {-18%)}, soil erosion {-47%), irrigation water
applied {-12%j, energy use (-12%), and greenhouse
gas emissions {(-2%}.

®

Resource use/impact per acre: Wheat improved
{decreased) per acre soil erosion (-34%); wheat
increased per acre irrigation water applied (+6%),
energy use (+9%) and greenhouse gas emissions
{(+21%;. Per acre soil erasion improvements were

i of the gtudy

ri

fesd prim
period.

+ Total resource use/impact: : Wheat decreased
total land use (-33%), and correspondingly
decreased total soil erosion (-57%), irrigation
water applied (-12%), energy use {-26%), and

greenhouse gas emissions (-17%).

Please note: wheat use/impact for soil, energy,
irrigation water applied and greenhouse gas emissions
are allocated between wheat and straw using an
economic allocation method, with 96.6 percent of use
and resource impact values being attributed to wheat
and 3.4 percent to wheat straw based on 2005-2009
economic data (land use acreage is not allocated).
Values for wheat may be converted to values
representing that required to produce both economic
yield components, wheat and straw, by multiplying
wheat values by 1.034,
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{ndex of Per Bushe! Resource impacts to Produce Wheat
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Table 1.6 Wheat Summary of Resuits

Wheat Summary of Results:
Trends in U.S. Production, Resource Use { Impact, 19802014

g YR

Land Use

i Erouion

freigation Water Applied

g

S EReny Vs

Sielals ©

e

Sources: Calculations are based on 2 number of data sources: 1. USDA, NASS, Census of Agriculture, Farm and Ranch
irrigation Survey, hitp: usda.gov/Publications/index php 2. USDA, Economic Research Service (ERS),
Aot 3 2 A i 23 .t A, Mationst

Reports http://www.nzes.usda.gov/wps/portal!

stional Resrouce Invantory {

Resources Conservation Service NRCS),
nrcs/main/national/techoicalinra/nri




Total Production and Yield {Wheat)

Total production decreased for wheat while yield
increased over the study period. Total production

of wheat decreased by 16 percent, or 0.6 percent
compound annually; 2.0 billion bushels of wheat were
produced in 2011 as compared with 2.3 billion bushels
in 1980. Planted area yield {bushels per planted acre)
increased 25 percent over the study period, or 0.7
percent compound annually; average planted yield in
2011 was 36.8 bushels per planted acre as compared
with 29.5 bushels per planted acre in 1980. Harvested
acre yield in 2011 was 43.7 bushels per acre. Wheat
research over the study period has focused on quality
and milling traits more so than on yield.

Land Use (Wheat)

Total fand use and fand use per bushel decreased for
wheat over the study period. Total planted acreage
of wheat decreased by 33 percent, or 1.3 percent
compound annually; 54.4 million acres of wheat

were planted in 2011 as compared with 80.8 million
acres in 1980. Harvested acreage of wheat was 45.7
milfion acres in 2011. Over the study period, the land
use "efficiency” metric (acres per bushel} improved
{decreased) by 18 percent, or 0.7 percent compound
annually.

See Figures 1.82, 1.83 and 1.84 for more detail
regarding the annual land use, production, and yield
values.
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Soil Erosion {Wheat)

5oil erosion for wheat improved for all measures.
Total tons of soil erosion for wheat decreased

57 percent over the study period, or 2.7 percent
compound annually, corresponding with a decrease
in total planted acreage; total soil erosion was 291
million tons in 2011 compared with 585 tons in 1980.
In absolute terms (not relative to a tolerance rate or
T), per acre soil erosion decreased 34 percent (1.3
percent compound annuaily} from more than 7 tons
per acre in 1980 to 5.35 tons per acre in 2011. (Note:
Tolerable (T} soil loss levels vary by soit type across
the country but range from 3.0 to 4.9 tons per acre
per year - with a simple average of 4.3 tons per acre).
Tons per bushel decreased 47 percent {2.1 percent
compound annually).

While the average trend since 1980 shows

significant improvement per acre soil eresion, these
improvements occurred primarily before the mid-
1990s. Adoption of conservation tillage practices
for wheat has been lower than for other crops,
however these and other practices - including the
Conservation Reserve Program, which removed
significant proportions of highly erodible wheat land
from production - have helped to drive improvement
on a per acre and per bushel basis.

See Figures 1.85, 1.86 and 1.87 for more detail
regarding the annual soil erosion values.
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irrigation Water Applied (Wheat)

irrigation water applied per bushel and total irrigation
water applied decreased over the study period while
irrigation water per acre increased for wheat. Wheat
improved {decreased) its volume per incremental
bushel produced as a result of irrigation by 12 percent
{0.4 percent compound annually). Wheat increased
its volume per irrigated acre (6 percent, 0.2 percent
compound annuatly); the average acre inches applied
per irrigated acre was 16.8 acre inches in 2011

Total irrigation water applied for wheat improved
{decreased) 12 percent (0.4 percent compound
annually) over the study period; total irrigation water
applied for wheat was 59.4 million acre inches in 2011.

Incidence of irrigation for wheat is relatively low and

has not changed significantly over time; 4 percent of
wheat acreage was irrigated in 1980 and S percent
of wheat acreage was irrigated in 2011; 2 majority of

irrigated wheat occurs in the Pacific Northwest.

See Figures 1.88, 1.89 and 1.90 for more detail
regarding the annual irrigation water applied values.

Energy Use (Wheat)

Per bushel and total energy use for wheat improved
while per acre energy use increased. Energy use per
bushel of wheat production improved (decreased)

12 percent (0.4 percent compound annually) over
the study periad, corresponding primarily with
productivity gains; energy use per bushel was
approximately 81,500 Btu per bushel in 2011
compared with 95,400 Btu per bushel in 1980. Energy
use per acre increased by 9 percent (0.3 percent
compound annually), from 2.8 miltion Btu per acre in
1980 to 3.0 million Btu per acre in 2011. Total energy
use for wheat production decreased 26 percent (1.0
percent compound annually), corresponding with a
decrease in total acreage; total energy use for wheat
was approximately 163 trilion Btu in 2011, compared
to 227 trillion Btu in 1980.

See Figures 1.91, 1.92 and 1.93 for more detaif
regarding the annual energy use values.

Greenhouse Gas Emissions (Wheat)

Greenhouse gas emissions per bushel decreased
slightly and total emissions decreased over the
study period while emissions per acre increased

for wheat. Per bushel greenhouse gas emissions
for wheat improved {decreased) 2 percent (0.1
percent compound annually) over the study period,
corresponding primarily with productivity gains; per
bushel emissions were approximately 21.2 pounds’
of CO2e per bushel in 2011 compared with 22.1
pounds of CO2e per bushel in 1980. Emissions per
acre increased by 21percent (0.6 percent compound
annually), from 651 pounds of CO2e per acre in
1980 to 778 pounds of CO2e per acre in 2011,

Total emissions decreased 17 percent {0.6 percent
compound annually), corresponding with the decrease
in total planted acreage; total emissions were
approximately 42.3 billion pounds of COZ2e in 2011,
compared with 52.6 billion pounds CO2e in 1980.

See Figures Figures 1.94, 1.95 and 1.96 for more
detail regarding the annual greenhouse gas emissions
values.

Please note, in the following graphs, the regression
equations and R? values for each line graph are
provided. In the regression equations for these
analyses, X is always the coefficient with respect to
time; the X values are 1 (year 1), 2 {year 2) and so on.
The X cosfiicient will have the units of the indicators,
e.g., tons of soil erosion per bushel per year. The R?
value explains the degree of correlation between the
dependent variable Y and the independent variable
X. A high R? value (close to 1) indicates that there is a
strong correlation with respect to time, e.g., a trend.
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Figure 1,82 Total Production and Planted Area of
Wheat, U.5. 1980 to 2011
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Total Annual Soil Erosion from Wheat
{United States 1980 to 2011)
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Figure 1.85 Total Annual Soil Erosion from Wheat, U.S.
1980 to 2011
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Figure 1.86 Annual Soil Erasion per Planted Acre of
Wheat, U.S. 1980 to 2011
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Figura 1.87 Annual Soil Erasion per Bushel of Wheat,
U.S. 1980 to 2011
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Todal Irrigation Water Applied to Wheat
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Figure 1.88 Total krigation Water Applied to Wheat,
U.5. 1980 to 2011
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Figure 1.91 Total Energy to Produce Wheat, U.S. 1980
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Figure 1.92 Energy per Planted Acre of Wheat, U.S.
1980 to 2011
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Produce Wheat, U.S. 1980 to 2011
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4, Discussion and Conclusions

This raport does not define a benchmark level for
sustainability for environmental indicators. Rather, it
explores broad-scale, commodity-level progress over
time related to the major challenge facing agriculture
in the twenty-first cemury: incraasing demand and
limited resources. By exploring three different
metrics for each indicator ~ total use/impact, per
acre, and per unit of production - the report offers an
opportunity to better understand and contextualize
outcomes of relevance to the chailenge of increasing
production and improving environmental outcomes.
As described in the introduction to the results section,
each data format provides unique perspective and
also hears specifiv caveats.

As demonstrated by the results, over the study
period of more than three decades, all six crops
demonstrated progress in resource use/impact
per unit of production on all five environmental
indicators ~ an indication of continuous improvement

toward producing crops more efficiently, with less
resource use and impacts per unit of production.
fmprovements in efficiency were driven, at leastin
part, by improvements in yield for all crops. However,
due in part to overall increases in production for

five of the six crops lexclhuding w

}and ncreases
in total land use for four of the six crops {excluding
potato and wheat), total resource use/impact
increased for many crops on many indicators. These
trends of increased efficiency, but alse increased total
resource use suggest that a challenge for the future

will be to conii efficiency improvements such that

overall resource limits {e.g., land, water, and energy}
are not reached.

In general it should also be noted that while

national trends may show fmprovement, specific

local examples of continued challenges cannot be
overlooked. Conversely, some national trends may
show overall increases in total uses or decreases for
efficiencies for a particular crop even while success
stories may be oceurring at more locat levels. Further
exploration of trends at more regional or local levels
are outside the scope of this report and although they
are important considerations for future study, the
results for these types of analyses are not provided.

By advancing an outcomes and science-based
approach to understanding and measuring
sustainability indicators, this report represents a
starting place for discussion and further research.
finemant and

Specific opperiunities for continued
extension of the work presented here include:

Expansion of indicators. The indicators presented

in this report do not represent the full suite of
sustainability indicators for agriculture. Expansion of
the current indicator set to include additional crops as
well as additional environmental indicators may occur
given available methods and datasets. In particular,
Field to Market continues to explore deveiopment of
metrics for water quality and biodiversity. The next
chapter of this report provides an analysis of national
scale social and economic indicators for agricultural
sustainability since social and econemic dimensions
are fundamental to all conversations regarding
sustainability,




Refinement of methods and data. On a technical
tevel, the updated approaches and resuits for the
environmental indicators presented in this report
represent continued and important progress towards
evaluating agricultural sustainability and tracking
progress over time. Refinerments in methodalogy as
compared with Field to Market's 2009 environmental
indicators approach add robustness to results, and
an expansion of data analyzed provides a longer-term
and up-to-date analysis of trends for major commodity
crops. Current methodology and results may be
modified and improved as ressarch, time and better
and/or more recent data allow, Capacity to continue
and enhance these kinds of analyses is dependent on
the availability of the public data sources upon which
it heavily relies. Public, national fevel datasets provide
a transparent, accessible, and fundamental means

of understanding sustainability trends. Examples of
data and research that could improve future analyses
include soil erasion data utitizing RUSLE2 rather

than the USLE maodel, data for the quantification of
fuel efficiency and emissions over time associated
with equipment technalogy changes, and data and
methods to better account for sequestration of
carbon under various tillage systems, and improved

date and coefficients for estimating rive methans

emissions. Furthermore, while many datasets are
currently available for the crops evaluated, the
expansion of these methods to other crops would be
limited by data availability, including ARMS data for
crops such as affalfa with smaller crop acreages.

Scaling of approaches. Downscaled analyses
may require more saphisticated methodologies
and datasets to allow for higher resolution, better
interpretation of trends at local levels, and better

facy
resources and geographies. This report utilizes
mathods that strive for high scientific sophistication
while also recagnizing the fimits of working with
public data and at a broad-scale. More locally-scaled

understanding of how specific decisions ¢

analyses may utilize and even require methods not

feasible and data not available at the national scale, as
local da
to inform management and decision-making.

s will require mere speciiic information
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Exploration of impacts. Further analyses at all
scales are needed to better understand the total
impacts of crop production. For example, within our
envicenmental indicators, et
trends at the national scale do not captur

iciency and total use
the spe

challenges associated with resource limitations and

impact, including those at smaller scates. While many
national trends show improvement for particular

crops, whether for efficlency measures or total
resource, overall national or even global resource
Jimitations cannet be overlooked, nor can specific
local examples of continued challenges. For example,
sustainability can be impacted by nationally and
globally available cropland and energy sources, as well

as by groundwater availability for a particular regional
or local aquifer. Conversely, some national trends may
show overall increases in total uses for a particular
crop even while success stories may be occurring at
more focal levels or may be occurring in consideration
of alf crops grown in a particular area.

Aggregation of results across all crops. Further
analyses are needed to better understand the
cumulative or aggregate impacts of ali crop
production. While crop-by-crop analyses provide
important information for commodity sectors and
supply chains, aggregation of data for ali crops may
provide further insight into directional changes in
total uses. For example, increases or decreases in
resource use for a single crop may actually be offset
by decreases or increases for another crop, and
aggregate results may in some cases be directionally
different than by-crop results, both at the national
and local scale. Aggregate total resource uses may
also vary in direction at the local scale as compared
to national scale; for example, due to land use
change either away from agricultural production
{e.g., conversion to urban land) or into production
{e.g., release of Conservation Reserve Program tand
back into production). Similarly, for socioeconomic
indicators, further analyses at additional scales and for
the aggregate of agricultural production are needed,
as are enhanced measures of impact on the farmer
and farm community.
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Evaluation of context and drivers. Further analyses
are also needed to better understand both the
context and drivers underlying the trends reported
here. Context and drivers can include conditions both
internal and external to agricultural systems ~ such

as resource limitations and conditions (at a variety

of scales), individual farmer choices, availability of

new science and technology, profitability needs,
supply chain and economic conditions, price
signals, consumer behaviors, demographic changes,
governance, and policy, including Farm Bill policies
and programs such as the Conservation Reserve
Program and ethanol mandates associated with
energy policies. Because agriculture is an incredibly
complex system and analysis of context and drivers
equally complex, Field to Market does not attempt in
this report to analyze nor speculate on them unless
they are explicitly evident in the datasets used to
build the metrics themselves.

Examination of recent trends versus historical
trends. Further analyses are also particularly needed
to better understand the most recent trends, drivers,
and contexts for sustainability. This report highlights
results in summary form ~ for example, percent
change over the full 30-year study period - and also
includes data demonstrating the full time series

of trend lines for each crop and indicator. There

are many more stories to be further explored and
explained within the data provided in this report,
including and especially those for which more recent
trends may represent accelerations, decelerations,

or reversals of the overarching 30-year trend-lines.
The fonger time period provides important historical
context; the most recent trends may signal important
considerations for the future. In particular, the soil
erosion metric for many crops demonstrates more
recent slow-downs and in some cases reversals in
progress.

Expansion to additional crops and geographies.
Field to Market's primary focus is currently on
commodity agricuitural production in the United
States; however, the Alliance seeks to inform efforts
focused on other crops and geographies by facifitating
information-sharing, coordination, and colfaboration
regarding methodologies and approaches. As an
example, Field to Market’s 2009 report was recently
adapted for Canadian field crops.?! Field to Market
continues exploration of opportunities to leverage and
adapt the current work to new contexts, both within
and beyond the United States.

Connecting trends to individual grower education
and action. Field to Market’s analysis of broad-
scale trends provides a mechanism to measure
overall progress. Yet what moves the "needle”

of sustainability outcomes at the broad scale are
individual practices and outcomes at the field

and farm scale. Complementing its efforts to
analyze broad-scale trends, Field to Market has
also developed the Fieldprint Calculator, a free,

online educational and awareness tool that allows
individual growers to analyze the outcomes of their

own management practices st the field level and

compare them to broader-scale benchmarks as welt

as to trends within their own peer or pilot groups

{www. fieldtomarkeat.or

Field to Market is actively
engaged in piloting these tools and methodologies
with farmers to identify future improvements and
understand the utility of these tools in informing

management actions and driving continuous
improvements,

9% Serecon Management, for Puise Canada, Canadian Canola Growers Association, Canadian Wheat Board, Ducks Unlimited, Flax Caunci of Canada, and General Mifls.
2011, Apphication of Sustainable Agriculture Metrics to Selected Western Canadian Field Crops: Final Report. Edmonton, Alberta. hitp://swww.pulsecanada com/

feldiomarket




277

The above-recommended future investigations
rapresent significant opportunities for which this
report is intended as a starting place. Through

this report and Field to Market's advancement of
agricultural sustainability metrics and tools that
quantify the impacts of cropping practices at a variety
of scales, the Alliance seeks to enable an outcomes-
based, sclenca-based discussion nn the definitian,
measurement, and advancement of sustainability.

The hope and intent is that such approaches will
ultimately inform mechanisms to promote continuous
improvements at the

o level that agaregate,

inturs, to continued, significant, and broad-scale
progress toward meeting sustainability challenges for
production, resource use and impacts, and social and
economic well-being.
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Part [i: Socioeconomic Indicators Report

1. Introduction

Field to Market, The Keystone Alliance for Sustainable
Agriculture is a collaborative stakeholder group
involving producers, agribusinesses, food and retail
companies, conservation and non-prafit organizations,
and university and agency partners working together
1o promote, define and measure the sustainability o
food and fiber productic

Cansistent with the Brundtiand Report’s definition
of sustainable development, Field to Market has
defined sustainable agriculture as mesting the neads
of the present while improving the ability of future
generatior:s to meet their own needs by focusing on
thase spacific, critical outcomes:

= Increasing agricultural productivity to meet future
nutritional needs

& improving the environment, including water, soil,
and habitat

+ improving human health through access to safe,
nutritious food

® Improving the social and economic well-being of
agricultural communities

It is within this context that Field to Market is
developing and refining metrics 1o measure the
environmental and socioeconomic outcomes of
commodity agriculture in the United States. These
metrics witl facilitate quantification and iderdification
of key impact areas and trends over time, foster
productive industry-wide dialogue and promote
continuous improvement along the path toward
sustainability.

This section, Part 1I: Socioeconomic indicators,
represents a new set of indicators as compared with
the original 2009 Field to Market report. Social and
economic sustainability are critical pillars of total
sustainability, and Field to Market is pleased to

take a first step, through this report, In introducing
analyses for these indicators at the national and
regional scale. While global demand, production,
and sustainability trends are influenced by a myriad of
complex drivers and conditions at a varisty of scales,
Field to Market’s exploration of sustainability metrics”
has focused on United States agriculture and the
science-based measurement of outcomes associated
with the production of commodity crops. This

focus provides important insights for sustainability
of US. commodities, which represent a significant
proportion of the cropland in the United States and
are often associated with complex supply chains that
require innovative approaches to measurement and
data sharing.. This current focus provides a starting
point for further analysis and for the development of
methodologies and approaches that could be further
adapted and applied to other contexts.

Crop production is a complex operation and depends
on environmental, political, and socioeconomic
Tactors. Crop production off

ncy and effactivensss
evolves with the increased knowledge and
sophistication of the agricultural community. Training,
experience, and knowledge combined with favorable
macro- and micre-economic climates can provide
incremental improvements and/or innovation in
farming techniques and technologies.

in order to address the social and economic concerns
of sustainable agriculture, this section, Socioeconomic
indicators, identifies and discusses a limited number
of social and economic indicators that contribute to

the success and wellbeing of the farmer and farming
community.
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This report provides the national perspective on the
annual changes in the socioeconomics of production
agriculture, with some regional perspectives where
possible and applicable, to describe a picture of
the economic and social implications of producing
commodity crops. This discussion of socioeconomic
characteristics of sustainable land management

inciudes the structure and financial status and

performance of U.S. farm operators, their households,
and farm businesses. Some examples of this structure
include demographics, labor, varlous financial metrics,

injury, productivity, and education levels,

Consistent with the 2009 Field to Market report and
with the criteria for environmental indicators, criteria
for development and inclusion of Field to Market
socioeconomic indicators in the 2012 report are as
follows:

1. National scale - Analyzes national level
sustainability performance of crop production.
National scale indicators can provide

perspective and prompt industry-wide dialogue
that is ultimately relevant to more localized
investigations and efforts.

2. Trends over time — Metrics that alfow
comparison of trends over time rather than a
static snapshot of farm activity.

3. Science-based - Utilizes best available science
and transparent methodolegies.

4. Outcomes-based - Provides an inclusive
mechanism for considering the impacts and
sustainability of diverse agricultural products and
practices.

5. Public dataset availability - Utilizes

publicly available data. Public, national-leve!
datasets provide a transparent, accessible, and
fundamental means to understand sustainability
trends.

6. On-farm -Focuses on outcomes resulting from
agricultural production within the farm-gate.

7. Grower direct control - Focuses on impacts
over which a producer has direct influence

through his or her management practice choices,

Numerous domestic and international initiatives

have investigated and developed outcomes-based
socioeconomic metrics for agriculture. Field to
Market evaluated these methodologies and data for
their consistency with the criteria described above.
Among those reviewed were: Australia’s Natural
Heritage Trust, Australian Bureau for Agricultural

and Resource Economics (ABARE)},*? Sustainable
Agriculture Initiative {SAl) Platform Dairy Working
Group's Principles & Practices for the Sustainable Dairy
Farming,”® UNEP's Guidelines for Social Life Cycle
Assessment of Products,® the Response-Inducing
Sustainability Evaluation (RISE)} model, and the USDA’s
Economic Research Service {ERS) and Agricuitural
Resource Management Survey (ARMS).%3

92 ABARE. 2005. Signposts for Australizn Agriculture: A framework for developing economic and social indicators, October 2005, Canberra: National Land & Water

Resources Audit

93 Sal Plasfors Dairy Warking Group. 2009. Pei
tbrary

94 UNEP. 2009. G

aspTid=DT1/1164/PA

Resources Survey.

iples & Practices for Sustainable Dairy Farming. Sustainable Agriculture Institute Platform. http://www.saiplatiorm.org/

defines for Social Lifecycle Assessment of Products. United Nations

gramme. hitp://vww.unep.fr/sop/publi et

. D.C.: United S1ates Department of  Agriculture Economic Research Service. http://oww,

98 ABARE. 2005. Signposts for Austration Agriculturs: A framewark for developing economic and social indicators, October 2005, Canberra: National Land & Water

Resources Audit,




Australia's Natural Heritage Trust's The National Land
and Water Resources Audit’s project Signposts for
Australian Agriculture: A Framewark For Developing
Econemic and Social Indicators, October 2005,

de
idefined belowl. According ta the report, indicaters
should be:

ned eight oriteria for identifying indicators

1. Related to identifiable policies or actions,

2. Directly related to the impacts of agriculture
on outcomes.

3. Wnfluences of factors other than agriculture on
the indicator should be minimal.

4. Unambiguous, clearly indicating movement
toward {or away) from desirable outcomes.

5. Able to be interpreted in context of
appropriate scales and coverage.

6. Not be difficuit or castly to measure using

data of appropriate quality, availability and
reliability.

7. Sensitive to measuring change across
approptiate time dimensions and should be
able to monitor change across locations and
industries.

8. Amenable to predicting outcomes.

This study also discusses the concern for ambiguous
interpretation of data when selecting socioeconomic
indicators where data are liable to more than one
interpretation, explanation or meaning. For example,
the number of farm accidents can be used as a

direct measure of agriculture’s contribution to a
community’s heaith, whereas the number of visits to
a doctor cannot be directly ascribed to agriculture.

Indicators st

hould also be unambiguous in defining
whether outcomes are desirable at different scales.
For example, a decline in local population may not
be desirable at a regional level, but when viewed at a

state of natianal level it might reflect a realiocation to

employment opportunities elsewhere.

The RISE model incarporates social security, working,
conditions. ocal economy and economic stability

1k

and efficiency along with natural resources and
management indicators into its output ta demonstrate

opportunities for improvemnent.
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The indicators and their parameters were selected in
a way to allow the farm manager {or other relevant
entities) to exert ar influence over their own partic
sustainability situation and development.?”

ERS data and ARMS survey data were consulted

to understand the types of data that are collected
regularly for the agronomic sector in the U.S. and are
thus deemed relevant to socioeconomic indicators.
Social facets include poverty status, access to health
care including health insurance coverage, workplace
fatalities, and labor allocations of farm households to
farm and off-farm work. Economic facets include the
income and economic well-being of the households of
the principal operators of family farms, contribution
to the national economy, and the economics of
production practices used across commodity
enterprises.

For this study, data has been retrieved and assembled

across five primary crops in the United Sta

1. Corn

2. Cotton
3. Rice

4. Soybeans
5. Wheat

These crops were selected for their consistency
with the environmental indicators report. Together,
the production of these crops has comprised a vast
majority of the acres of agricultural cropland use in
the United States for the past several decades.

Table 2.1 fists the components considered and
explored in creating a socioeconomic index.

Indicators included in the report are discussed in
detail, and information on data and methodologies are
accompanied by relevant data and analysis. Indicators
that were explored but not included in the report for
various reasons are discussed but no data are shown.
Please see Chapter 2 Data and Methods for further
explanation concerning reasons for nat providing data
on indicatars explored but not included.

97 University of Applied Sciences Swiss Colfege of Agriculture, 2009. RISE
Model, Zoikafen, Switzertand.
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2. Data and Methods

2.1. Data and Methods Overview

The benchmark data for this report comes from
the USDA and is an outcome of jts Farm Cost

and Returns data and the ARMS {Agricultural
Resource Management Survey) dataset. Other
higher frequency, monthly, data are collected for
the prices paid for farm inputs such as fuel, seed,
fertilizer, etc. These monthly data are published in
the Agricuitural Prices report from NASS (National
Agricultural Statistics Service). The ARMS data
provide information about the quantity of inputs

being used and the mix of technology employed in the

Major Seld snd row crops

praduction of a given crop

are surveyed approximately every 5 years. Data for
prices paid by farmers for inputs to their production
process ara collected annually and published in the
Agricultural Prices report. The most recent ARMS
surveys for the crops we cover are wheat (2009},
cotton (2007}, soybeans (2006}, rice (2007, and corn
{2010).9¢

ERS U.S. Farm Resource Regions

In order ta identify regional patterns in U.S. farming
that might further the understanding of differences
in financinl performances of farms and the sconomic

well-being of farm households, the USDA’s Economic

Research Service (ERS) constructed Farm Resource

Regions that depict geographic specialization in
production of U.S. farm commodities. in Figure 2.9,

regions ars defined by ke farming ¢

rather than state lines.??

National, regional and state data have been

[ rredd where possible. Definitions of tarming

regions are described by the ERS U.S. Farm Resource
Regions (see methodology) where regions are
g ather than

detinad by fike farming characteris

state groupings. Varying time periods were selected
such that the data used for a particular indicator are

reported in a cansistent format.

The data analyzed in this report have been retrieved
from numerous sources - all are within the public

domain. Data and methods for each socioecanomic
indicator are further explained below. Data analysis
and summary have been completed by {HS Giobal

consult

g firm with morg than 40 years of experience,

98 USDA ERS. 2011. Commodity Costs and Returns. Washington, D.C.: United States Department of Agriculture Economic Research Setvice. hitp://fwww.ers.usds.gov/

Date/CosisAndRatums

99 USDA ERS. 2071, U.S. Farm Resource Regions. Washington, D,C.: United States Department of Agriculture Econamic Sesearch Service. hitp://wwv.ers.usda.gov/

100 USDA NASS, 2008. Crop Veluss 2007 Summary. Washington, D.C.: United States Department of Agriculture, National Agricultarsl Statistics Sarvice, hitpr//wwis.usda.
‘govinass/PUBS/TODAYRPT/cpiD208.pat
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. Farm Resource Regions

Figure 2.1 USDA Farm Resource Regions




For this study, data has been retrieved and assembled
across five primary crops in the United States:

Crop Yietd Unit Description

1 Com bu. Bushel, 56ibs. of corn grain per bushel
2 Cotton | Ib. of int Pounds (lbs.) of fint

3 Rice cwt Fiundred weight, (100 1bs.)

4 | Soybeans [ Bushel, 40 Ibs. of soybean seed per bushel
5 Wheat bu. Bushel, 60 Ibs. of whaat grain per bushel

Together, the production of these five crops plus
potatoes has comprised approximately 73 percent of
the acres of agricuitural cropland use in the United
States for the past several decades. In 2011, the six
crops comprised 73.9 percent of the 293.4 million
acres of U.5. agricultural crops harvested and had
combined crop value of $119 billion.' it is our
intention that the methods used could be applied to
a full range of technology choices and to other crops
produced in the United States or elsewhere assuming
sufficient data and, perhaps, with some moedification.
A comprehensive set of metrics were considered and

she were identified as relevent and possible according
to the criteria discussed in the introduction. The
complete set of metrics considered is described in

Table 2.1.

in selecting resource indicators, the group has chosen
to focus on six important indicator areas. The six areas
are:

1. Debt/Asset Ratio

2. Returns Above Variable Costs
3. GDP

4. Non-Fatality Hiness and injury

5. Fatalities
L]

. Labor Hours
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Data Concerns for Metrics
Investigated but Not Included

The importance and relevance of metrics that were
considered but hot included are discussed in the
section 4.0 Socioeconomics Metrics Investigated But
Not included. The main issues contributing to the

itignal
or directional ambiguity, sporadic data, and/or
relevance to commodity crop farming. In many

exciusion of the Investigated metrics are de

instances, available data are not crop spacific or the
antly within direct cantral of the

farm operator and meaningfui conclusions cannot be
derived. While many indicators are not solely within

metric is not suffich

the control of a growert to influence, our intent is

to focus on those that can be attributable in some
significant way to actions taken by the farmer. In
some instances, data were deemed inappropriate for
this study due to categorization by geography rather
than grop type. In addition, USDA ARMS classifies
farm types as those having a value of production of
50% or more from a particular activity and therefore
may skew data by crop type. Finally, cotton is
typically reported with tobacco and peanuts data, and
cannat be broken owt by specific crop type.




2.2 Debt/Asset Ratio

The debt to asset ratio indicates what portion of the
farm's assets is being financed through debt. Farms
with high ratios are highly leveraged and may be at
risk for foreclosure if creditors demand repayment of
debt.

Data for this indicator were provided by the USDA
ERS Farm Business and Household Survey Data’s Farm
Business Financial Ratio Report of Farm Finances
Survey for all farms from 1996 to 2011 Rather than
specific crop data, general cash gralns were used dus
to tha ERS paramesters of data colle ERS defines
a farm as belng crop specific if 50% of its income is

recaived from a specific crop.'%? As most commodity
crop farms plant a differing ratio of crops each

vear, the data do not provide specific enough data
pertaining to each crop to provide meaningful results.

107 uSDA ERS, 201 1. Agri Resources Survay.

102 515 RS, 2009, Farm Business and Household Survey Dot Farm Business Financiel Ratio Report of Farm Finances Survey for afl farms from 1996 10 2008.
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D.C.: United $tates Department of  Agriculture Economic Research Service. http://sww.



2.3 Returns Above Variable Costs

Returns above variable costs assist in gauging the

potential profitability of 2 farming operation and helps

growers evaluate alternative strategies for making
the most out of their land, capital and labor. Variable
costs are the out-of-pocket cash expenses paid for
inputs unigue to the commodity being produced.
Variable expenses depend on production practices
and on quantities and prices of inputs. These include
inputs such as seed, fertilizer, feed, chemicals, and
hired labor. These costs do not include land costs
such as rent or taxes. Fixed costs such as equipment
were not considered in this report due to accounting
methodology for various costs including depreciation
that may not accurately represent true farm cost
structures and actual depreciation fevels.

The benchmark data for these figures come from
USDA and are an outcome of its Farm Cost and
Returns data and the ARMs dataset {Agricultural
Resource Management Survey).'%® Other higher
frequency, monthly, data are collected for the prices
paid for farm inputs such as fuel, seed, fertilizer, etc.
These monthly data are published in the Agricultural
Prices report from the National Agricultural Statistics

Service, NASS." The ARMS data provide information

about the quantity of inputs being used and the

mix of technology employed in the production of a
given crop. Major field and row crops are surveyed
approximately every 5 years. Data for prices paid

by farmers for inputs to their production process are
collected annuajly and published in the Agricultural
Prices report. The most recent ARMS surveys for the
crops covered in this report are wheat (2009), cotton
(2007}, soybeans (2006}, rice (2007), and corn {2010).
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The measure we are presenting as an indication

of net returns for producing crops above variable
costs is calculated on a planted acre basis so if any
abandonment occurs, it is amortized across the crop
that was produced. As a starting point, gross income
is calculated as the sum of the values of production
fram primary and secondary products (for example
wheat grain and straw) plus any government payments
that are provided that are dependent on the act

of produsing the crop (for example loan deficiency
paymentsh. While loan deficiency payments have
significantly declined in recen

years, they remain
a factor in legacy USDA accounting principles.
Payments that are made irrespective of whether
or not a crap s planted {fixad payments) are not
included.

163 USDA ERS. 2011, Commadity Costs and Returns: Data, Washingten, D.C.: United States Department of Agriculture Ecoriomic Research Service, hitp:/#www.ers.usds.

gov/Data/CostsAndReturns/testpick.tm
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From a cost perspective, all costs, such as fertilizer,
seed, fuel, chemicals, repairs, paid labor and more,
are included. Fixed costs such as land and fand
rental, equipment depreciation, and payments to
management are not included. Variable costs are
subtracted from gross income and the resulting
number is deflated by the Consimer Price Index
{CPI), providing a measure of returns above cost on
an inflation-adjusted bas

returns above

The ne

varlable cost for ea

ok crop are deflated by the

consumer price index (CPl) so that the change over
time in the resulting numbers is a representation of
how well a crop farmer could provide for his or her

ome, The rationale for

rrecied

family, Le. inflat
this approach is that net returns already have most of
the farm expenses netted out such as fertilizer, fuel,
chemicals, etc. and the result is representative of their
income to be used for living expenses. Over time the

ot whether the ratuens fram

keeping up with inflation or

not.

The Real Returns Above Variable Costs indicator
normalizes data by using the year 2000 real doflars

inflation. Beyond the adjustenent Tor

intlation, the measure is presentad as a § year moving
average where, for example, the year 2000 value is the
average of the years 1996 through 2000. The 5-year
average is presented so that the volatility from single-

yaar Huctustions is muted and the valus represents .

the average over a longer period of years. The
measure is presented in two ways, on a per planted
acre basis and also on a per unit of output (bushel,

pound, cwt.) basis.
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2.4 Agricultural Contribution to National and State GDP

GDP by state is the value added in production by the
labor and capital located in a state. GDP for a state
is derived as the sum of the gross domestic product
by state originating in all industries in a state. In
concept, an industry’s GDP by state, referred to as its
“value added,” is equivalent to its gross output {sales
or receipts and other operating income, commodity
taxes, and inventory change) minus its intermediate
inputs (consumption of goods and services purchased
from other U.S. industries or imported). Thus, GDP
by state is the state counterpart of the nation’s gross
domestic product.

GDP by state differs from national GDP for the
following reasons: GDP by state excludes and national
GDP includes the compensation of federal civilian

and military personnel stationed abraad; government
consumption of fixed capital for military structures
located abroad; and military equipment. GDP by
state and national GDP also have different revision
schedules.

The U5, Bureau of Economic Analysis (BEA] defines
agriculture as including both crops and livestock and
does not provide further data categorizations.0%

. Depariment of Commerce BEA. (2011}, GDP and Personal Income. Washington, D.C.: U.S. Department of Commierce Bureau of Economic Analysis. http://www,
Table/;Tabl ID=708step=18isuris =1
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2.5 Non-Fatality Hiness and Injury

Workplace safety is captured in data collected by the

Bureau of Labor Statistics (BLS). Data for fatalities

by industry classification are availsble from 1993

through 2010 data prior to 2008 are based on the
onal American Industry Classificetion System

{NAICS) while data for 2008 through 2010 are based

on the 2007 NAICS." From the documentation the

s ths two class

wnges batw cations should not
stop users from comparing data across years; the
changes ara relatively minor. Data on workplace
fataiities are reported by industry for companies of all

sizes including single employee workplaces.

Data for non-fatal injuries are also sourced from the
BLS but have o s mandatory
reporting of injury data starts w:t%‘ firms having
more than 10 employees. In the case of farms this
reporting threshold excludes the majerity of all
farms. At the national level the employee threshold
excludes roughly 0% of all farms but does capture
7% of all farm labor. Distribution of this coverage

is not uniform. For example, the portion of farms in
California with greater than 10 employees is 25% and
the share cf their labor covered is B5%. While in fowa
the share of farms represented is 1% while the share
of farm labor is about 26%

Despite the lack of representation of small farms
in the non-fatal injury data, we use the data as an
indication of trends in the farm workplace. The data
include statistics on the type of injury and cause
of death but these data for agriculture were thinly
pepulated and were not easy to draw conclusions
from, particularly in the context of a time series
analysis. The data for non-fatal injury were analyzed
both in terms of incidence of one or more lost work
days as well as an attempt to estimate the cumulative
number of lost work days for the year.'%® Ultimately
we are presenting the incidence of one or more lost
work days as the data seemed to be highly variable
when approximating the total days fost.!0?
The NAICS classifications allow for analysis of crop
{arms by specialization but these data also seemed
to have areas of very thin recording if at all. For that
< ed s all
crop farms less those that grow vegetables fruits and
nuts, greenhouse crops, or horticultural specialties.
The expectanon is that the farms that fall into th:s
clagsific v are lergely crop farms growi

reasen we created a single

row crops.

The data are presented in absolute terms rather than
incidence levels per 1000 employed or any measure
of cutput.
something that should be considered as a tradeoff to
productivity or output. Any amount of injury or loss
of life is too much and the target should be zero.

d significant injuties are not

197 1.8, Bursau of Labar Statistics. (2010}, Washington, DC: Unitedl Sates Bureay of Lsbar Statistics. hitps//www.bls.gov/if/oshwe/clol/cth(243.pef

108 Us Bureau of Lobor, {20105, Number and parcont d
doys away From wark, prive

pf

wtion of nonfatalcccupationsl inuras and iinesses invoving days oway from ek by sy and rmberof
dustry, 2009, Wnshrnctcr DC: United Sates Bureau of

Labor. httpe mww.bls. g

199 5. Burenu of Labor Statistics, (2011, Washingten, D.C.: United States Depastment of Labar, Bureau of Labor Statistics. hitpy/fwww.bls.gov/if/ashwe/cfoi/cftb02a3,
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2.6 Fatalities

Workplace safety is captured in data collected hy
the Bureau of Labor Statistics (BLS).""? Data for
fatalities by industry classification are available from
1993 through 2010; data prior to 2008 are based on
the 2002 National American Industry Classification
System (NAICS) while data for 2008 through 2010 are
based on the 2007 NAICS. From the documentation
the changes between the two dassif

ations should

not stop users from comparing data across years;

the changes are relatively minor. Data on workplace
fatalities are reported by industry for companies of all
sizes including single employee workplaces.

The NAICS classi
farms by specialization but these data also seemed
to have areas of very thin recording if at all. For that
reason we created a single category defined as all

ians attow for analysis of crop

crop farms less those that grow vegetables, fruits and

nuts, greenhouse crops, or horticultural specialties.
The expectation is that the farms that fall into this

classification are fargely crop farms growing field and

row crops.

The data are presented in absolute terms rather than
incidence levels per 1000 employed or any measure

of output. Human fives and £
something that should be considered as a tradeoff to

s are not

freant inju

productivity or output, and any amount of injury or
loss of life is too much and the target shouid be zero.

110 5, Department of Labor BLS. (2011). Injuries, linesses, and Fatalities, Washington, Di.C: United States Department of Lahor, Bureaus of Labor Statistics. http://wwi.

bls.gov/if/oshsun
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2.7 Labor Hours

The data for labor hours were derived from the USDA
Economic Research Service {ERS) Commodities Cost
and Returns data.''! The data are broken out by farm
enterprise and consist of hired labor cost per acre and
unpaid labor opportunity cost per acre from 1975 to
2009. Data were also used from the USDA National
Agricultural Statistics Service (NASS) and include farm
labor wage rate in each quarter from 1975 to 2009.

Labor hours per acre for each crop were derived from:

® (Hired labor cost per planted acre } + (Unpaid
{abor cost per planted acre)/(Wage rate)

A 3-year centered moving average was used to
smooth the influence of single data point.




3. Results

3.1 Results overview

This section provides an overview of results followed
by more detailed summaries for each socioeconomic
indicator. Data for each indicator are presented in
either a fine graph or table format. Line graphs for
Debt to Asset Ratio, Agriculture Contribution to
National GDP, Non-Fatality {njury, Fatalities, and
Labor Hours are presented with regression equations
and R2 values. The line graphs provide additional
resolution regarding changes over time and the
conformity of those changes with average trend fine
for the fuil study period.

Results are also highlighted and discussed in text
for each crop and indicator. it shouid be noted that
in both the results and conclusians sections, we
have purposefully avoided speculation regarding
the practice, contexts and drivers that influence the
outcomes estimated through this analysis. Field to
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5

Market recognizes that management decisions by U.S.

agricultural producers are guided by many factors,
including international price signals, Farm Bill policies
and programs including incentive programs such

as the Conservation Reserve Program, and biofuel
policies and incentives. Where the data that were
utilized to construct the metric can explain changes
over time, some interpretation is given, however
thorough interpretation, including at the more
geographically-specific scale neaded to understand
some trends, is beyond the scope of this report.

» Debt to asset ratio {1996-2010}
o The debt to asset ratio decreased (improved}
(-37%} for general cash grain farms.

* Returns aver variable costs (1980-2011)
o Returns over variable costs for corn, rice,
soybeans and wheat decreased during the
1980s, increased in the early to mid-1990s with a
slight decrease in the late 1990s and an increase
beginning in approximately 2002, providing a
w-shaped curve for the time period.

»

N

o Returns over variable costs for cotton
decreased in the early 1980s, maintained flat
growth with some variability from the late 1980s
to approximately 1998, and then decreased again
until the early 2000s when returns stabilized.
There has been an increase in returns over
variable costs for cotton since approximately
2009.

National and state gross domestic product
{GDP){1997-2009)

o The national growth rate trend has increased
{69%) for the agriculturat sector contribution to
the national GDP.

Non-fatality injury (1995-2010}

o The number of work related injuries decreased
{(-55%) for all crop-producing farms with eleven
or more employees.

o The number of lost work days (-76%) and the
incidence of one or more work days lost {-49%)
due to injury both decreased for crop farms
{excluding fruit, vegetable, and other specialty
crops).

Fatality (1993-2010)

o Fatalities decreased (-32%) for crop farms
{exciuding fruit, vegetable, and horticulture
farms).

Laber hours {1990-2011)

o The implied time to produce corn {-59%,
-75%), cotton (-69%, -75%), rice {-43%, -58%), and
soybeans (-66%, -74%) decreased both per acre
and per unit of production, respectively.

o The implied time to produce wheat decreased
(-12%] per bushel but remained relatively flat (1%}
per planted acre.




In summary, the indicators for debt to asset
ratio, fatalities, and non-fatality injury decreased
{improved) over their respective time periods and

g over variab!

farm classit have
been inconsistent over the indicator’s respective

time period, but have been increasing for alt crops,
excluding cotton, since approximately 2002, and for
cotton since 2009. Labor hours have decreased for all
crops per unit of production and, excluding wheat,
per planted acre. Overall, the agricultural sector's
contribution to national GDP has increased over the
explored time period in absolute terms but decreased
as a share of total.

Results for the individual indicators are detailed in the
sections below. Tables 2.2 and 2.3 summarize data

for all socioeconomic indicators.
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Sociosconomics Summary of Results 1:

United States Trend:

Deht/Asset Ratio Cash Grain Farros

Percent 1996-2010 i 137

T — e B T e
Naﬁc::;nG;«;né;pi ot Cropaand kkai?cor\s r\fenfxnél AR 51
‘snd Livesiodk Livestack | Shaeotiotat il an
U5, Crop Facms |, Norfatal Injuries - Nurmber | 1994-2010 155}
Non Fatal injury excluding Fruit, Warkdays Lost 1995-2010 {78}
Vegetables and One or More Days Lost 19952010 149)]
Fatalities. Farms Number of Fatalities 1953:2610 (32)
S P Hours/Flanted Acre . 19902017 L4 5%
8 HiGurs/Bushel - R 75)
: X T Hours/Elantad Acre. T 9

Cotton - A
ho Hours/lb Lt 75)
- ; 4

PR e Hours/Planted Adre @3]
EAmi b, o o Hoursowt 58
nean “iours/Plantad Acre [
oyoeans, Fowrs/Boshel T (74}
N Hours/Planted Acre = a

Whaat. -
R Hours/Bishel RS L T

TPercant chonge results ore based on 3 Jeast squares rands analyses for the Tme poriod mdcated,
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mary of Resul

Sociceconomics Summary of Results 2:
United States Trends

o S/Acre 1980-2010 2583 516 10600 2993
$/Bushel 1980-2010 2.1 1.1 0.7 254
WAce 19802010 27 475, o] 1962

Corton
/b Lint 13802010 (¥ 0.3 o1 4]
Net Returns Above Variable . SiAcre 1980-2010 3800 2084, 1267] 3963
Costs { Real year 2000 doffars} - (2 5802010 53] 3] 73] &7
SiAcre 1580-2010 2281 1732 1790] 2554

Soybeans

$/Bushel 1580-2010 55 50 34 8.0
Siacre 19802010 533 81 481 1083

Wheat
E/Bushel 1980.2010 23] 24 P 35]
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3.2 National Debt to Asset Ratio

Data from the USDA's Econemic Research Service

for the years 1996 through 2010 indicate continued
strengthening of the financial position {measured by
the debt-to-asset ratio)} for U.S. farms that specialize
in the production of cash grains (Figure 2.2). By 2010,
the most current year that data are available, the ratio
was at 11.4 compared with 16.6 in 1996. The strong
performance of this measure is driven by two main
factors, strength in land vafues and reluctance by

farmers to increase debt, The finandial measure did
see an upward spike in 2002 due to a drop in property
asset values and crop inventories while experiencing
an upward movement in borrowing. Grain producers
have seen record income {evels over the past several
years that have caused land values to increase and
producers to pay cash for purchases that might
otherwise have been financed. In contrast, Tarms that
specialize in pork, poultry, or dairy have tended to
operate at debt to asset ratios nearly double of that
of their cash grain counterparts. The recent decline

in the financial positien of fvestock farms car be
explained in part by the sustained increase in feed
cost experienced in the past 5 years. The livestock

sector cannot adjust to these factors quickly.
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DebtfAsset Ratio - General Cash Grain Farms
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Figure 2.2 Debt/Asset Ratio, General Cash Grain Farms, United States 1996-2010

Please note, in the graph above, the regression equations and R? values for each line
graph are provided. In the regression equations for these analyses, X is always the

ficient with respect to time; the X values are 1 {year 1) 2 {yasr 2} and so on. The
ficient has the vnit of percent. The R2 value explains the degree of correlation

between the dependent variable Y and the independent variable X. A high R? value
(close to 1} indicates that there is a strong correlation with respect to time, e.g.,
atrend.
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3.3 Real Returns Above Variable Costs

Several factors can impact the returns above variable
costs for crop producers. Over a fong period of time,
sustained increases in the growth rate for purchased
inputs can reduce the net margin if output prices do
not move at the same rate. Also over the long run,
increase in yield or productivity can increase the
returns on a per acre basis and potentially reduce the
costs on a per unit basis; for example if yields increase
but the same amount of fuel is burnt to establish

the crop and care for it. In the very short term, a
given grawing season, the most significant factoer
impacting net returns will be output price changes
and yield variation due to weather. One contrast
between the impacts of the two previously mentioned
factors is that commodity prices from one region

to another tend to move together, e.g,, the corn

price in the Midwest will not move dramatically in

any direction without corn prices in ether regions
moving in the same direction. Variation caused by
yield, usually to the downside, is typically isolated to

a single geographic area and may or may not have a
significant impact on output prices. The price received
that is used in the calculation of crop revenue is based
on a harvest period price including the impact of
quality adjustment and farmers” use of cash forward
contracts. The estimates do not include the impact of
farmers’ use of futures markets to protect a net price
fevel.

According to a recent USDA analysis of U.S.

farm financial performance, total returns en farm
business assets (from current income plus capital
gains} are estimated at 8.6 percent in 2010 {with
2.1-percent growth in returns from current income
and 6.5-percent growth in returns from capital gains).
Given the continued strong farm income situation
and growth in farmiand values, the situation for 2011
appears to have continued to strengthen.'®%

105 SDA ERS. 2011). Agricultural Income and Finance Outlook, Washington, D.
fbrary.comell.ed/usda/current/AIS/AIS-12-14-2011.pdf

The following figures by crop are all national data
based on 5 year moving averages and include both
the income and expense from crop insurance as

well as the income from government programs for
which payment is dependent on producing the crop,
for example loan deficiency payments. While loan
deficiency payments have decreased significantly in
the past few years due to stronger market prices, they
are a legacy factor in USDA Return above Variable
Costs calculations.

Corn

Measured in year 2000 currency, real net returns from
corn production averaged $167 per acre {not including
land costs) over the period 1980 to 2011, sank to a low
of $60 in 1986, and rose to a peak of $382 in 2010. On
a per bushel basis, corn net returns above variable
costs (not including fand costs) averaged $1.20 and
experienced a low in 1986 of $0.33 and a high of $3.44
per bushel in 2011. During the period 1980 to 2011,
corn returns have seen sustained periods of strength
during the early years (through the middle 1980s)

and more recently since 2006 to present. The largest
determinant in the years of strong commodity prices
was high corn prices. Charted averages are 5 year
moving averages (Figure 2.3).

United States Departmant of Agriculture Economic Research Service. hitp:/fusda0l.
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Cotton Lint

Cotton yields have experienced relatively consistent
growth over time with a long-run trend of about 1%
annually over the past 30 years. Yield on a planted
acre basis reached a record high driven by very
favorable weather across most regions, particularly
Texas. These strong yields and, more recently, a near
doubling in the season average price have caused real
net returns above variable cost to begin to increase
or at least stabilize {Figure 2.4). The farm level
cotton price has increased from $0.42 per pound in
2004 and is anticipated to increase to approximately
$0.92 per pound in 2011/2012 marketing year. The
run up in cotton prices was a few years hehind that
which occurred in most grain and oilseed crops

and consequently caused a signt o ares
devoted to cotton production. Cotton has seen
considerable increases in its cost over time as have
many crops. Crop insurance is a widely usad program
and production challenges in recent years have caused

Heant de

crop insurance payouts to be considerable,
Rice

Similar to other grain crops, rice in the early 1980s
sxperiencad high prices on an inflation adjusted
basis and 5 year average net returns reached a high
$303 per acre and $6.66 per cwt. in 1984 {Figure 2.5).
Through the late 1980s and all of the 1990s, rice per
acre real returns hovered around $150 to $200 per
acre and around $3.00 per cwt. High crop output
prices in recent years and strong yields have allowed
per acre net returns to rise above the past highs and
reached nearly $400 in reaj dollars {(year 2000). Rice
returns per cwt continued to rise in recent years,
reaching $5.71 in 2011. Rice production in the United
States is fully irrigated, thus reducing yield variation
due to weather; this fikely explains why the year-to-
year variation in returns is less than for other crops,
however a full analysis of drivers that is beyond the

scope of this report would be necessary 1o confirm

this.

Soybeans

Over the period 1980 through 2011 soybeans real

net returns above variable costs averaged $5.31 per
bushel with a high of $11.06 in 1980 and a jow of $3.06
in 2006. Returns in 2011 are projected to have been
approximately $7.00 per bushel. On a real year 2000
basis, the low for per acre net returns was $126 in
1999 and the high is projected for 2011 at $286. The
average for the period is $183, year 2000 dollars, per
planted acre. Charted averages are 5 year moving
averages (Figure 2.6},

Wheat

Wheat
peaked in the early 1980s due to high real crop prices
and generally favorable yields in the United States. In
1984 the 5-year average per acre real returns hit $108
and fell to a low $48 in 2005. The sustained rise in
grain price over the last several years has pushed real
returns back up to $106 in 2011, The average for the

ior freal 2000 dollars)

15 adjusted for nft

period was $68 per acre. On a per bushel basis, high
and low wheat returns coincided with the same years
as the per acre measure. The 5 year average per
bushel returns for the period 1989 through 2011 were
$2.07 with a low of $1.42 in 2005 and $3.46 in 1984
(Figure 2.7}.
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Real Returns Above Variable Costs of Cora Production por Acre and per Bushel
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Figure 2.3 Real Returns Alzove Variable Costs of Corn Production per Acre and per

Bushel, United States 1984-2011
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Reat Retums Above Variable Costs of Rice Praduction per Acre and per Cwit
{United States, 1984.2011)
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Figure 2.5 Real Returns Above Variable Costs of Rice Production per Acre and per Cwt,
United States 1984-2011
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Figure 2.6 Real Returns Above Variable Costs of Seybeans Production per Acre and per
Bushel, United States 1984-2011
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Real Returns Abave Variable Costs of Wheat Production per Acre and per Bushel
{United States, 1984-2011)
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Figure 2.7 Real Returns Above Variable Costs of Wheat Production per Acre and per
Bushel, United States 1984-2011
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Regional Real Returns Over
Variable Costs

Corn

Regional data for corn net returns are presented

for the years 1996 through 2010. While the regional
returns have & pattern of better profits in the sarly
years as well as the most recent years some regional
dispersion does occur during the period. In 1998 the
Southern Seaboard region saw a dramatic dip in corn
yields in 1998 to 64 bushels per planted acre while
many other regions saw favorable growing conditions.
During 2008 and 2009 the Southern seaboard and the
Northern Crescent saw relatively paor productivity
levels while other regions saw favorable levels causing

these reg
regions.

s to significantly underperiorm the other

See Figures 2.8, 2,9 and 2.18 for more detail
regarding corn regional real returns over variables
costs results.

Cotton Lint

Real net returns for cotton lint by region are
considerably variable over time with those for the
Prairie Gateway {largely Texas) being the most variable
and averaging the lowest over the period of 7 cents
per pound over the 1997 to 2010 time period. With
respect to the Prairie gateway region most all crops
experience considerable production variation due

to moisture stress and yield variability. Please note
that for cotton lint production, the Heartland region
includes Missouri only,

See Figures 2.10, 2.11 and 2,19 for more detail
regarding cotton lint regional real returns over
variables costs results.

Rice

The Mid-South and Gulf Coast rice-growing regions
primarily produce iong-grain rice, while California
produces primarily medium and short-grain rice.
Leng-grain rice has 2 significantly different price

and market situation, with recently lower prices, on
average, than medium and short-grain rice prices.
Part of this is due to the uses of the different types of

rice, and because some of the export-market demand
for U.S. medium-grain rice is the result of previously-
negotiated trade agreements that require certain
fevels of U.S.-rice imports.

See Figures 2.12, 2.13 and 2.20 for more detail
regarding rice regional real returns over variables
costs results.

Soybeans

Regional soybeans cost and returns data for the
period 1997 through 2010 are available from USDA.
Over that period the Eastern Upland and Southern
Seaboard regions saw significant dedines in real
returns in 1999 due to low yields. in 1999 per acre net
returns in the Eastern Uplands dropped to 315 dollars
t yield de

par acre due 1o a signjf
bushels per acre.

to anly 22

See Figures 2.14, 2.15 and 2.21 for more detail
regarding soybeans regional real returns over
variables costs results.
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Wheat

On a regional basis the dominant wheat growing
areas (Northern Great Plains and the Prairie Gateway}
experience the greatest range of net returns while
less significant growing areas {many of which are East
of the Mississippi) experience much lfess variation in
returns. For both Prairie Gateway and Northern Great
Plains, annual rainfall is relatively low, wheat is not
irrigated and wheat is grown on a very large acreage,
All of these factors could contribute to variability

in returns (as well as abandonment of land). While

the dominate wheat growing areas see the greatest
variation in net returns from one year to the next they
tend to be the regions that have seen the highest
peaks in net returns. The Southern Seaboard was near
zero {0} for returns, while returns were positive for
other regions.

See Figures 2,16, 2.17 and 2.22 for more detail
regarding wheat regional real returns over variables
costs results.




305

Gormn Real Returns above Variable Cost per Planted Acre
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Figure 2.8 Corn Real Returns above Variable Costs per Planted Acre, United States
1996-2010
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Figure 2.9 Corn Real Returns above Variable Costs per Bushel, United States 1996-2010
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Figure 2.10 Cotton Lint Real Returns above Variable Costs per Planted Acre, United
Stetes 1997-2010
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Figure 2.11 Cotton Limt Real Returns above Variable Costs per Pound, United States
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Rice Real Raturns above Variable Cost per Planted Acre
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Figure 2.12 Rice Real Returns above Variable Costs per Planted Acre, United States
2000-2010
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Figure 2.13 Rice Real Returns above Variable Costs per Cwt, United States 2000-2010
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Figure 2.14 Soybeans Real Returns above Variable Costs per Planted Acre,
United States 1997-2010
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Figure 2.15 Soybeans Real Returns above Variable Costs per Bushel, United States
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‘Wheat Real Returns above Variable Cost per Planted Acre
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Figure 2.16 Wheat Real Returns above Variable Costs per Planted Acre, United States
1998-2010
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Figure 2.17 Wheat Real Returns above Variable Costs per Bushel, United States
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Regional Real Returns above Variable Costs: Mean, Minimum, Maximum
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Rice Roal Returns abave Variable Costs per Cwit
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Figure 2.20 Rice Real Returns ebove Variable Costs per Cwt: Mean, Minimum,
Maximum, ted States 2000-2010
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Figure 2.21 Soybeans Real Returns above Variable Costs per Bushel: Mean, Minimum,
Maximum, United States 1997-2010
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‘Wheat Real Returns above Variable Costs per Bushal
Mean, Minimum, and Maximum for the period 1993 through 2010

iReal datlars - 2000 base year}
5.00

430

400 -
342
. 1qs g $330 5167

L p e ; QL 5T $182
i s W -
Lan - 5148 N— Mt PNy

L . saEs  sorn
200 o soos -

50,

-1.08

~ZA0

Figure 2.22 Wheat Real Returns above Variable Costs per Bushel: Mean, Minimum,
d States 1298-2010

Maximum, Uni




313
3.4 Agricultural Contribution to National and State GDP

The value of production from the crop and livestock sectors of U.S, agricuiture has
increased roughly $3.8 billion per year over the period 1997 through 2009. While
its absolute level has been rising, as a share of the national economy the crop and
livestock sectors have been basically flat {Figure 2.23).

Crop and Livestock C ity to Gross D Product
and Share - Nominai Doilars {United States 1837 to 2009}
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Figure 2.23 Crop and Livestock Contribution to Gross Domestic Product and Share ~
Nominal Dollars, United States 1997-2009

Please note, in the graph above, the regression equations and R? values for each line
graph are provided. In the regression equations for these analyses, X is always the
coatficient with res te time; the X values are 1 (year 7}, 2 {year 2} and so'on. The X

coefficient has the unit of the appropriate Y axis. The R? value explains the degree of
correlation between the dependent variable Y and the independent variable X. A high
R? value (close to 1) indicates that there is a strong correlation with respect to time,
e.g., a trend.
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The top 30 state agricultural contributions to National
Gross Domestic Product (GDP) and their respective
contribution to their State GDP are shown in

Table 2.4. Agricuitural contribution as defined by
the USDA for available data includes all crops and
fivestock. In addition the table shows growth rate
trends (1997-2009) and impact of agriculture on the
state economy.

The top five states with the largest growth in
agricultural contribution (crop and livestock) to state
GDP are North Dakota, Nebraska, fowa, Minnesota,
and Missouri. North Dakota's agricultural contribution
{crop and livestock) to state GDP is growing at a rate
of 9.8 percent.

The top five states that contributed the largest
agricultural (crop and livestock) share to their
respective state GDP are North Dakota, South Dakota,
Nebraska, lowa, and idaho.
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Table 2.4 State Agricultural Contribution 1o National and Local GDP

United States
California

Texas

Towa

Minnesota
Nebraska

Tinois
Florida
Washington
North Carolina

Wisconsin

Kansas

inchana

Missouri

Georgia
Ghio

South Dakota
Arkanses

Pernsylvania

Wichigan
North Dakota
idaho
Cregan

Colorado

Kentucky
New York
Oklahoma
Alabama

Mississippi

Asizona
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3.5 Non-Fatality Injury

The US Bureau of Labor Statistics (BLS) reports
detailed data on workplace injuries and fatafities

by employment type as well as by the cause of the
injury or death. The data have limitations given

the reporting criteria for injuriss are for firms with

10 or 11 or more employees. Given the reporting
criteria, these data should be looked at more as an
indication of trend and direction and not a measure of
absolute magnitude. To put this reporting criterion in
perspective, only 9 percent of all US farms in 2007 had
eleven or more workers but farms with eleven or more
workers represented about 57 percent of alf farm
labar, This indicator has significant reglonal variation
with many more farms in California and Florida likely
to meet the reporting criteria than farms in the
Midwest.

Both crop farms and all of private industry have seen
a considerable reduction in the incidence of injuries
declining more than 50% since 1994, Labor employed
in crop production experience an injury incidence of
4.4% compared with an overall industry level of 3.4%.

While recognizing the data limitations, crop-producing
farms (excluding those producing fruits, vegetables,
and other horticultural specialty crops) experienced
considerable reductions from 1994 to 2010 in the
number of reported injuries and the incidence of
injury. The number of injuries declined from 31,000
to 16,000 cases and the incidence declined from
nearly 9 percent to 4.4 percent (Figure 2.24). Data
for the number of days lost per incidence implies that
Jost work days has decreased from roughly 32,000
workdays to about 11,000 days {Figure 2.25).

Please note, in the graphs below, the regression
equations and R? values for each line graph are
provided. In the regression equations for these
analyses, X is ahways the coefficient with respect to
time; the X values are 1 (year 1), 2 (year 2) and so on.
The X coefficient has the unit of the appropriate Y
axis. The R? value explains the degree of correlation
between the dependent variable Y and the
independent variable X. A high R? value {close to 1)
indicates that there is a strong correfation with respect
to time, e.g., a trend.
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Agricuitural Work Retated Injuries - All Crop Producing Farms with 11
of more Employees {United Statas 1994 to 2010}
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Figure 2.24 Agricultural Work Related Injuries - Alf Crops Producing Farms with 11 or
more Employees, United States 1994-2010
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Figure 2.25 Incidence of One ar More Days Lost Work due to Injury and Estimated
Days Lost, LIS, Crop Farms — Excluding Fruit, Vegetahle, and Other Specialty Crops,
United States 1995-2010
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3.6 National Fatalities

The US Bureau of Labor Statistics (BLS) reports
detailed data on workplace injuries and fatalities by
employment type as well as by the cause of the injury
or death. Unlike injury data, in the case of fatality
data there is no size threshold so all data are reported
and categorized irrespective of number of employees.

U.S. Agriculture remains among the most dangerous
industries to work in when measured byincidence

of fatal injuries. Data for the period 2006 through
2010 indicates an average fatality incidence of 28.7
occurrences per 100,000 employees while the private
sector industry average is roughly 4 for the same
period.

Agricultural employees suffer from a fataf injury
incidence of roughly 7 times the industry average, The
fatality incidence for the construction sector is nearly
double the industry average but still one-third that of
agriculture. While agriculture’s fatality incidence level
remains very high it needs to be noted that the trend
is downward.

The number of fatal injuries an crop-producing farms
(exclude those that specialize in vegetable, fruit, or
other horticultural specialty crops such as tree-nuts)
declined from 350 in 1994 to 264 in 2010 (Figure 2.26).
The largest portion of fatal farm accidents occur in
two areas: vehicle-related and contact with equipment
or objects.

Fatalitios on Crop Farms Fruit, and ¢ Farms
{Unitad States, 18932010}
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Figure 2.26 Fatalities on Crop Farms excluding Fruit, Vegetables and Horticulture
Farms, United States 1993-2010
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3.7 Implied Labor Hours

USDA data for the period 1990 through 2011 is
presented to describe the implied amount of labor
that is used to produce an acre and unit of output

s par bushel of say

A fiveeyenr

moving average of the data is used to reduce the
impact of year-to-year yield volatility, thus reducing
the time period for the data to 1993 through 2011
The time period was selected because it appears data
during this period is reported in a consistent format.
The data used to assess the labor invoived in crop
production are the paid labor and value of unpaid
fabor divided by the labor rate for agricultural labor

for crop production.

Agriculture has a strang trend toward increased

effic)

i its use of both prode s such as

fuet and fertilizer as well as labor which can be from
both paid and unpaid sources. When you measure
the number of hours invested to produce an acre

of a crop there are several technologies that have
come to bear to make agriculture more productive
over time. When measured in terms of hours per unit
of production, positive trends in crop productwlty

B BVAN MOTE RION

Amaong the technologies that agricufture is adoptmg
that add to productivity are GPS navigation, auto-
controlied equipment aperation, and generally larger
equipment overall. Most of these technologies have a
Ge over time,
There is good reason to believe that these trends will

pounding impact on

ciency cha

continue for quite some time given that their costs
continue to decline allowing farmers of smaller scale

to employee them,

Corn

The imputed hours to produce an acre and a bushel
of corn have decreased considerably over the past

2 decades. Labor has been reduced from 6 hours

per acre in 1993 to less than 3 hours in 2011 (Figure
2.27). This change is consistent with the changes

in equipment size, tillage practices used, and
productivity. Strong adoption of reduced tillage and
o wihile
larger tractors and combines have decreased the time

no-till has reduced the trips acress the

to cover an acre. Improved yields have only added

to these gains over time. Over the pas

years corn farmers have reduced their investment in
time to produce an acre of corn by roughly 11 minutes

per year.

See Figures 2.32 and 2.33 for more detail regarding

corn implied labor hours results on a regional basis.
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Cotton Lint

Cotton producers have seen considerable reductions
in the amount of time it takes to produce cotton for
many reasons. The adoption of insect and herbicide
tolerant cotton varieties has reduced the time
invested in both weed and insect control while at the
same time a continual trend toward less intensive
tillage has cut the hours spent tilling and planting.
As with all crops the size and speed of harvesting

eguipment has led 1o ed time in the f aned
recent technology of on-board madeling cotton
harvesters stands to reduce the harvest time even
more. The implied hours to produce an acre of cotton
has decreased from about 11 hours per planted acre in

1990 to less than 4 hours in 2011.today {(Figure 2.28).

See Figures 2.34 and 2.35 for more detail regarding
cotton lint implied labor hours results on a regional

basis.
Rice

The implied labor ta produce an acre of rice has
decreased by roughly one-third, averaging about 6
hours per acre in 2011 {Figure 2.29). On a per unit
praduction basis, the implied labor is 5.6 minutes per
cwt. There is little if any abandenment of planted
acreage given that all rice is irrigated and complete
crop failure is rare. improved application of irrigation
water, along with increased eguipment size over time,

he trend i fabor efficiency,

has helped continue

cutting per acre labor by 15 minutes per acre per year.

See Figures 2.36 and 2.37 for more detail regarding

rice impfied labor hours results on a regional basis.

Soybeans

The implied labor to produce an acre of soybeans
decfined from 4.3 hours per acre in 1993 to 1.9

hours in 2011 (Figure 2.30). On a per bushe! basis,
soybeans labor dropped from 0.131 hours per bushe]
{7.4 minutes) to 0.046 hours (2.7 minutes). The trend
for soybeans data prior to 1993 are counterintuitive
1o expectations and cannot be explained by actions
being taken on the farm as they imply that the hours
per planted acre increased by nearly 2 hours in the
late 1980s. The shift appears to be a change in the
categorization of the data but the USDA was not able
to give an explanation and any attempt would be
speculation.

USDA data on the paid and unpaid labor hours used
to produce soybeans implies a continued upward
trend in the time invested to produce soybeans

in the Mississippi Portal region. The trend is not
consistent with trends seen in soybean production
in other growing regions of the U.S. A review of the
underlying factors that would support this trend
indicate that the region sees a greater incidence of
titlage for establishment of their soybean crop than
other regions, measured by tillage passes in the
USDA ARMs data. The Mississippi Portal region also
sees a somewhat higher incidence of cultivation for
weed control than in other regions. These factors
appear to explain at least part of the difference in the
Mississippi Portal's labor investment but don't fully
explain the upward trend in labor.

See Figures 2.38 and 2.39 for more detaif regarding
soybeans implied {abor hours results.
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Wheat

The implied labor hours to produce an acre of wheat
or a bushel of wheat have both declined over the
period 1990 through 2011 (Figure 2.31). The hours
per acre have declined from 2.7 hours to 2.0 hours,

a 26% reduction, while the hours per bushel have
declined from 0.085 hours (5 minutes) to 0.054 hours
{3.24 minutes). The reduction in implied fabor to
produce a bushel or acre of wheat has not fallen as
much over time as other crops such as corn, soybeans,
or rice, but the absolute amount of iabor used to
produce wheat has historically been relatively fow

on a per acre basis. The primary cause of inherently
low labor per acre for wheat growers is due to the
very large equipment. Lack of progress on a per
bushel basis is more attributed to relatively slow yield
gains over time, averaging 0.85% per year. Wheat
production te;:hnology and seed development seem
to have had a greater focus on quality and milling
characteristics than yield. Another factor that impacts
the yield number on a planted acre basis is the
relatively high implied abandonment level for wheat
and has averaged 0.15 over the period compared
with other grain crops with levels above 0.02. Several
factors combine to cause the low ratio of harvested
to planted area including wheat planted as a soil
conserving cover, wheat planted for pasture, and
wheat being traditionally grown in drought prone
areas. Field to Market is not aware of any data that

exist that would allow us to correct for these factors.

Please note, in the graphs below, the regression
equations and R? values for each line graph are
provided. In the regression equations for these
analyses, X is always the coefficient with respect 1o
time; the X values are 1 (year 1), 2 (year 2) and so on.
The X cosfficient has the unit of the appropriate ¥
axis. The R? value explains the degree of correfation
between the dependent variable Y and the
independent variable X. A high R? value (close to 1}
indicates that there is a strong correlation with respect
to time, e.g., a trend.

See Figures 2.40 and 2.41 for more detail regarding
wheat implied fabor hours resuits on a regional basis.
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implied Time to Produce Corn per Planted Acre and per Bushe!
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implied Time to Praduce Rice per Planted Acre and per Cwt
(United States, 1990-2011)
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Figure 2.29 Implied Time to Produce Rice per Planted Acre and per Cwt, United States
1990-2011
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Figure 2.30 Implied Time to Produce Soybeans per Planted Acre and per Bushel,
United States 1993-2011
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Implied Time to Produce Wheat per Planted Acre and per Bushe!
{United States, 1993.2011)
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Figure 2.31 implied Time to Produce Wheat per Planted Acre and per Bushel,
United States 1993-2011

Regional Implied Labor Hours
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Figure 2.32 Corn implied Labor Hours per Planted Acre by Region, United States
1996-2011
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Corn Implied Labor Hours per Bushet
{United States 1996 to 2010}
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Figure 2.33 Corn Implied Labor Hours per Bushel by Reglon, United States 1996-2010

Cotton Lint implied Labor Hours per Planted Acre
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Cotten Lint implied Labor Hours per Pound
{United Stacs 1987 to 2010}
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Figure 2.35 Cotton Lint Implied Labor Hours per Pound by Region, United States
1997-2010
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Figure 2.36 Rice Implied Labor Hours per Planted Acre by Region, United States
2000-2010
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Rica Implied Labor Hours per Cwt
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Figure 2.37 Rice Implied Lahor Hours per Cwt by Region, United States 2000-2010
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Figure 2.38 Soybeans Implied Labor Hours per Planted Acre by Region, United States
1997-2010
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Saybeans Implied Labor Hours per Bushal
{United States 1997 to 2010}
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Figure 2.39 Soybeans implied Labor Hours per Bushel by Region, United States
1997-2010
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Figure 2.40 Wheat Implied Labor Hours per Planted Acre by Region, United States
1998-2010
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Wheat Iimplied Labor Hours per Bushel
{United States 1998 to 2010}
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4. Socioeconomic Indicators
Investigated But Not Included

4.1 Introduction

The sociceconomic indicators contained in this section
were explored but determined inappropriate for
inclusion at this time for various reasons detajled in
each indicator section, below. Many indicators were
not selected because other indicators provided a
better representation of the desired outcome. in
other cases, national datasets were not available at
all, or over an extended time period. Some were

{or directional ambiguity,

ant correlation with actions

ar due o
being taken on the farm.

Other indicators were not included because of USDA

ERS farm type classifications, For many surveys,
farm types are determined by those having value of
production of 50% or more from a particular activity
and therefore skewed data by crop type. In addition,
in these surveys, cotton is included with tobacco and
peanwt and

type.

ot be broken sut by spec

C crop

4.2 Household Income

The well-being of farm operator households is not

aquivalent to the financial performance of the £

sector or of farm businesses because there are

other stakeholders in farming, such as landlords and
contractors. In addition, farm operator households
have non-farm investments, jobs, businesses, and
other finks to the nonfarm economy that are separate
from their farming interests. Primarily for this reason,
household income was not included as an indicator in
this report. Crop type for this data is also determined
by those having value of production of 50% or more
from a particular activity, therefore providing a highly

variable farm-type designation over time.
yp g

4.3 Real Gross Revenue per Acre

Gross revenue is revenue minus the costs of goods
sold. The uncertainties of weather, yields, prices,
government policies, global markets, and other
factors can cause wide swings in farm income.

Data were investigated based on the USDA's
Agricultural Resource Management Survey. This
indicator was deemed to be a component of the
recommended indicator “returns above variable
costs” and therefore is not presented separately. In
addition, price volatility could contribute to a false
trend.

4.4 Cropland Value

Proguction vatue of land reflects s 5

to provide
consumers with goods and services through the
extraction of minerals or organic goods as food and
fier. Brty

This value aligns with

notien thal pr

value comes from the combinatien of land, labor,
capital and management to produce something that
people will pay for and generating income for the
property owners. Value is used for the sale of the
land and the calculation for capital gains.

Data were investigated based on the USDA’s
Agricultural Resource Management Survey, are only
avaitable ar ¢

2 state level and are not

rop specit
This indicator was deemed to be a component of
the recommended indicator “returns above variable
costs” and therefore not needed for econamic
demonstration.
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4.5 Total Factor Productivity

Total factor productivity (TFP) is the portion of output
not explained by inputs used in the production
process. As such, it could be determined by
technology growth, efficiency, weather, atc.

USDA data on agricultural TFP is estimated at national
and state levels, not by farm enterprise type. itis
difficult to identify the factors contributing to the

TFP growth relevant to the USDA data provided and
therefore the indicator was not included.

4.6 Cash Flow, Input Costs, and
Costs of Funds

Data were investigated based on the USDA's
Agricultural Resource Management Survey, are only
available at the state level and are not crop specific.
This indicator was deemed to be a component of
the recommended indicator “returns above variable
costs” and therefore not needed for economic
demonstration.

4.7 Poverty Rate

Threshold for poverty in the general economy may not
be appropriate for farm specific areas given the
non-monetary benefits that may occur on a farm,
including food and housing as part of worker
compensation.

4.8 Education — Farmer

Farmers should have access to the most recent
information on techniques and efficiencies of food
production, Improving knowledge of new techniques
and technologies - in addition to providing with any
physical resources necessary for implementation

— can dramatically increase the farmers’ level of
productivity.12

Data were investigated based on the USDA's
Agricuitural Resource Management Survey, which is
subject to the 50% farm value designation described
above. A primary reason for exclusion of this
indicator is that education leve] is heavily influenced
by geographic and larger community/demographic
trends rather than by crop type or other factors
spacific to actions taken within the farm gate.

4.9 Education — Community

Education can be measured by the number of school
years completed, number of persons completing

high school and college, functional literacy rates,

and participants in aduit education. Education is
important to the community as it provides members
of a farm-based community improved chances for
success in complex modern farming as well as in ather
types of professional caresr fields.

Data investigated on community-wide education level
for agriculture communities wer based on the USDA's
Agricultural Resource Management Survey, and were
not presented for this report as data are geographic,

ot crop specific, and farmers do not directly

control access to or participation in education by the

community as a whole.

M, & Cline, 5. 2003, Global food security: Challenges and
10171919,
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4.10 Succession Planning

Farm succession planning is the process of
transferring the farm intact to the next generation of
their family. Farm succession planning is crucial to the
long term success of the farm because it uniocks cash
from the organization for the exiting generation of
owners and creates an atmosphere in which the next
generation can begin taking over.

Data were investigated based on the USDA’s
Agricultural Resource Management Susvey and were
not as robust as needed for a complete analysis.
However, this indicator is cansidered an important
social indicator and may be included if better data
become available in the future.

4.11 Land Ownership and Land
Tenure

Farm tenure refers to the share of land of a farming
operation that is owned by the operation. Each
farming operation must have access to assets in order
to produce crop and livestock products. This access
may be obtained through renting rather than outright
ownership.

Data were investigated based on the USDA's
Agricultural Rescurce Management Survey. This
indicator was not included because of a lack of
directional context as renting or owning does

not always have an impact on sustainable farm
management practices and whether one is preferred
over the other is largely a value judgment.

412 Healthcare Insurance

Healthcare insurance is insurance against the risk of
incurring medical expenses among individuals.

Data were investigated based on the USDA's
Agricultural Resource Management Survey. This
indicator was not included because of the differing
ways healthcare insurance can be acquired that are
not directly controlled by the farm operator. For
example, spouses who work off-farm may insure the
entire family through their workplace.

4.13 Farm Labor Practices/Child
Labor Practices

Hired farmworkers make up fess than one percent

of all U.S. wage and salary workers, but they play an
essential role in U.S. agriculture, Their wages and
salaries represent roughly 17 percent of total variable
farm costs, and as much as 40 percent of costs in
labor intensive crops such as fruits, vegetables, and
nursery products, Hired farmworkers continue to be
one of the most economically disadvantaged groups
in the United States.

Child labor refers to the employment of children

at regular and sustained fabor. This practice is
considered exploitative by many international
organizations and is illegal in many countries. Child
labor laws in the United States set the minimum age
to work in an establishment without restrictions and
without parents’ consent at age 16, except for the
agricultural industry where children as young as 12
yeass of age can work in the fields for an unlimited
number of non-school hours.

Both hired labor and child fabor are recognized

as important social issues; however, commodity
crops, the focus of this study, have different labor
characteristics than speciaity crops, which are more
aligned with migratory warkers issues. Regarding
child fabor, many commodity farms are family farms
that employ family members and are therefore not

recognized as formal child labor.
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414 Incidence Levels of
Foodborne fliness

Foodborne iliness is caused by consuming
contaminated foods or beverages. Many different
disease-causing microbes, or pathogens, can
contaminate foads, so there are many different
foodborne infections. in addition, poisonous
chemicals, or other harmful substances can cause
foodborne diseases if they are present in food.

Faodborne illress is ¢ ized as a significant issue

but is more commen when discussing specialty crops
rather than commodity crops, which are the focus of
this study.

4.15 Biosecurity Protection
Against Transmission of Zoonotic
Diseases

Biosecurity is a strategic and integrated appreach
encompassing policies, regulations, tools, and
activities to ensure food safety, as well as animal and
plant life and health. Biosecurity concerns include: the
introduction of plant pests, animal pests and diseases,
zoonosis, threats to biodiversity, the introduction and
management of invasive alien species and genotypes,
and the protection of the environment.

Biosecurity protection against transmission of
zoonotic diseases Is recognized as a significant issus
but is more common when discussing specialty crops
rather than commodity crops, which are the focus of
this study.
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5. Conclusions and Discussion

This report does nat define a benchmark level

for socioeconomic indicators but rather explores
broad-scale progress over time related to the major
chellenges facing agriculture in the twenty-first
century: increasing demand, limited resources,

and the need to maintain economically viable
production systems that are consistent with the
well-being of farmers and their communities. Such
analyses of socioeconomic outcomes are needed in
complement to analyses of environmental outcomes,
especially as they may help us to better evaluate
the sustainability implications of various trends

in markets and production practices, e.g., larger
yields, the substitution of chemical and mechanical
inputs, volatile product prices, government support
mechanisms, and the use of alternative business
arrangements such as leasing and contracting.

A review of a limited number of indicators is provided
in this report in order to address the social and
economic concerns of sustainable agriculture under
the direct control of the farmer that contribute to

the success and well-being of the farmer, farmer
household, and farming community.

The social indicators show a decline in the number of
labor hours, fatalities, and injuries on farm. Driven by
productivity and harvesting efficiency gains, workers
are spending less time in the fisld, These gains in
return are driven by advances in farming equipment,
technologies, and the adoption of conservation
tillage practices that have ali contributed to the
reduced amount of tractor hours and therefore the
reduced amount of operator labor hours needed. The
incorporation and improvement of GPS equipment
and precision agriculture technelogies, including
improved safety mechanisms for both old and new
equipment, have also contributed to the decrease in

worker injury due to operator fatigue.

The economic indicators are driven in part by
farming costs and revenues. While economics are
affected by a multitude of variables in the agricultural
industry - including food and nutrition and food
safety policy, macro and micra economic trends, and
federal support mechanisms ~farmers have more
direct control over their costs than revenues and
continuously seek the optimal use of all inputs.

The main issues contributing to the omission of
many socioeconomic metrics in this report are

data availability challenges such as gaps in data
cantinuity, definitional ambiguity, end data relevance
to commodity crop farming. In many instances
available data are not crop specific, the metric is not
significantly under the control of the farm operator,
and/or meaningful conclusions cannot be derived.

n addition, USDA ARMS classifies farm types by
criteria of a grower receiving over 50% of gross
incomme coming from specific crop activity. Therefore
the accounting of crop specific farms experiences
volatility due to variations of product pricing. For

example, many farmers switch between soybeans and
com production depending upon price fluctuations
of those respective crops. Finally, cotton is typically
included with tobacco and peanuts and cannot be
broken out by specific crop type.

Capacity to continue and enhance these kinds of
analyses is dependent on the availability of the public
data sources upon which this report heavily relies.
Public, national-level datasets provide a transparent,
accessible, and fundamental means of understanding
sustainability trends.
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Through this report and Field to Market's
advancement of agricultural sustainability metrics
and tools at a variety of scales, the Alliance seeks

to enable an outcomes-based, science-based
discussion on the definition, messurement, and
advancement of sustainability. The hope and

intent is that such approaches will ultimately inform
mechanisms to promote economically and socially
viable improvements at the field level that contribute,
i turn, to continued, significant, and broad-scale
progress toward meeting sustainability challenges for
production, resource use and impacts, and social and
economic well-being.
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Pasted below is a list of helpful links to programs and initiatives that are discussed in Chief Weller’s
testimony.

The following links will take you to our NRCS web pages for these topics:

Farm Bill —
General http://www.nrcs,usda.gov/wps/portal/nres/main/national/programs/farmbill/

EQIP — Environmental Quality Incentives Program
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/eqip/

Landscape Initiatives -
General http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/initiatives/

NWQ! — National Water Quality Initiative
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/nationail/programs/financial/eqip/?cid=stelpr
dh1047761

GLRi ~ Great Lakes Restoration Initiative
http://www.nrcs usda.gov/wps/portal/nres/detailfull/national/programs/initiatives/?cid=nrcsde
vll 023903

MRBI — Mississippi River Basin Initiative
http://www.nrcs.usda.gov/wps/partal/nres/detailfull/national/programs/initiatives/?cid=stelpr
db1048200

RCPP — Regional Conservation Partnership Program
http://www.nrcs usda.gov/wps/portal/nrcs/main/national/programs/farmbill/rcop/

CEAP - Conservation Effects Assessment Program
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/nra/ceap/

FA — Financial
Assistance http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/

TA — Technical Assistance
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/technical/

Conservation Practice Standards
http://www.nrcs.usda.gov/wps/portal/nrecs/main/national/technical/cp/neps/
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USDA

Uniied States Department of Agricidture

UNITED STATES SENATE
THE COMMITTEE ON AGRICULTURE,
NUTRITION AND FORESTRY

Chief, Natural ﬁéébﬁrégs%éoﬁse}vation Service

USDA

)
SRR  tnitoo States Department of Agricullure

National Water Quality Challenge

+ Biological conditions of nation’s rivers and streams
Poor: 55.3%
Fair: 23.3%
Good: 20.7%
Unknown: 0.8%

* Greatest stressors:
Phosphorous ..
Nitrogen o
Riparian cover «
and disturbance "~
Streambed sediment

i

1

From Nationat Rivers and Streams
Assessment (2008-2009) (EPA, 2013}
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United States Department of Agricudtore

Private Lands and Conservation

* 70 percent of the land is
privately owned

*» 88 percent of all surface
water occurs on private
land @

* The quality of our
environment depends
on the decisions private
landowners make every
day

=

ISDA :

S unites States Department at Agriculture

NRCS Conservation Planning
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United States Coparimant of Agricuiture

ACT for Water Quality Improvement

Avoid point and non-point
source contributions
from agricultural
operations.

Control runoff, erosion,
and nutrient leaching .

Trap or physically stop
nutrients before they
can exit the agricultural
landscape




340

United States Dopartment of Agricittore

United States Department ot Agriculture

Investment in Conservation

During the period of 2008-2014:

* NRCS helped producers install 727,000
conservation practices for water quality.

- 86,000,000 acres of conservation practices

implemented on private agricultural lands with

specific water quality benefits.

+ Represents an investment of $3.4 B in federal
funding S R

» In addition producers invested $1.7-$3.4 B

(estimate based on 25-50% of practice costs)
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United States Bepartment of Agricstiwe.

Top Ten Practices by Acres Contracted

' Residue Management.

~ Acres Contracted 2008-2014

Prescibed Grazing
: : Nutnent Management

integrated Fest Management

Cover Crop
 Resiaue Management, N6 Til.
‘B:‘ushMar&a‘gémem

“imigation Water Ma négsmen;

 Foraga and Blomass Planting 1

“Conservation Gro)

0000

United States Depariment of Agriculture

Top Ten

Practices by Funding

. iigation Systerm. Sprinkie

- Brush Management

inigation Sy‘:gte;n, Microimigation
i Heavy Use A;eé Rré;ecgpn

: ; ;C«;)ve\r Crop.
‘N\uérie'nt Manage%véﬁi
Fﬁragg éndﬁﬁmﬁéé?&anﬁn@ :

T breseribed Grazing

Residue: Maqzﬁemem\ No.Til

© . integrated Pest Management

_ Funding 2008-2014.

$300,000,000

$450,000.000
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| Uniited Suates Department of Agricuiture

Investments Pay Dividends

* Chesapeake Bay: Conservation practices
installed between ,‘kf'O@Gand 2011 reduced:

» Sediment losses by 62 percent;

» Surface N losses by 42 percent;

» Subsurface N losses by 16 percent;
» Total P iesses b u49u ercent\

+ -Based on 2003-2006 and 2011 surveys cbnducted as part of the
Conservation Effects Assessment Project and reflect edge of field impacts.

N United States Department of Agriculture

Targeted Approach is Best

NRCS Landscape Initiatives for Water Quality:
* Mississippi River Basin Initiative
- Great Lakes Restoratio
« National Water Quality Imtrative
* The Bay Delta Imtlat;ve I
. Chesapeake Bay Watersh ' In%ﬁaﬁVe
« Driftless Area Landscape C nservatlon Initiative
* The Everglades Imtiatwe
- Gulf of Mexico Initiative
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United States Dopartment of Agriculture

Before and After - lowa

United States Department ot Agricuitun

Before and After in Michigan
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USDA

United States Department of Agricuitire

Before and After in Vermont

United States Department of Agriculture

Before and After in Mississippi
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SO uniteo States Department of Agriculture

Arkansas Success Story

St. Francis River Basin

Agricultural runoff
contributing sediment
. to the St. Francis

|

River

Drop pipes used to
discharge runoff into
waterbody to avoid
erosion

Map and photos courtesy of Arkansas Department of Environmental Quality

L oep of

South Dakota Success Story

Fencing to exclude
livestock :

Keya Paha River
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USDA

United States Depariment of Agricufture

Oklahoma Success Story
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results

SR Unttod Stetes Depertment of Agriculture

Demand for voluntary incentive
based conservation remains

The 2014-2015 signup for t
Conservation Partnership Program resulted in 600
proposals and requests for $2.8|
funding. About $400 million i
current round of selections.
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Senate Committee on Agriculture, Nutrition & Forestry
Farmers and Fresh Water: Voluntary Conservation to Protect our Land and Waters
‘Wednesday, December 3, 2014 — 10:00am
328A Russell Senate Office Building
Ms. Kristin Weeks Duncanson

Chairwoman Debbie Stabenow

Can producers make a measureable improvement in water quality by adopting voluntary
conservation practices? If so, which suite of practices are most effective at improving water
quality, for example combatting harmful algal blooms like the one we saw in Lake Erie this
summer?

Yes, producers can make a measureable difference. Our experience tells us that as tar back
as the post —Dust Bowl era producers have worked together for good environmental
outcomes. Producers working collaboratively at a watershed scale on nutrient management is
one of the most effective approaches to prevent algal blooms like thé one in Lake Erie. It is
important to keep in mind that each watershed and its challenges and potential solutions are
unique and agriculture production may not be the major contributor to the issue of concern.
As producers and watershed groups use sound science to determine the practices and
technologies necessary to achieve desired outcomes in their particular context. they can make
informed decisions on how to move forward. Such practices may include improved nutrient
management, cover crops, butfer strips, no or reduced tiflage, drainage water management.
and others which have proven effective. It is important to note that measurement can be
expensive (though costs are coming down) and must be done regularly and at multiples
scales in order to determine what kinds of impact changes in practice arc having and to
manage adaptively. This requires a significant investment.

When discussing results and success stories for implementing conservation practices, often
times the answer centers on participation numbers of producers, rather than measuring actual
nutrient levels in receiving water bodies. How do you currently measure the results of
implementing conservation practices in terms of nutrient runoff?

As mentioned above, measurement is challenging. There are several technological advances
in measuring nutrient runoff as well as nutrient applications in production agriculture.
Satellite systems such as Adapt N out of Cornell University and drain tile monitors are just a
few. The trick is getting producers to use them and have confidence in them. Some
producers have had great success and there are both public and private cost share dollars
available to support their efforts. Advances in soil testing are widely used to help cut costs as
well as runoff.

Do you currently use on-farm monitoring to track nutrient losses from fields? What can be
done to increase the use of this practice across the country? '
We have been part of a pilot for the Adapt N program and use extensive soil testing at mid-
field and field edge currently. To incrcase this practice across the country, government and
other stakeholders can:



349

e Invest in research that demonstrates the environmental and economic benefits of
tracking nutrient loss.

s Develop tools and provide technical assistance and monitoring infrastructure that will
help producers capture those benefits on their operations.

e Ensure producers’ proprietary information is protected.

4. You mentioned in your testimony ideas on how to increase producer participation including
“peer-pressure”, but are there additional roles for the federal government to help build non-
traditional models to increase outreach and ultimately participation?

The federal government has been and will continue to be a key partner to help build non-
traditional conservation models. Additional roles and contributions include:

s Provisions in the new Farm Bill that fend themselves to funding with flexibility and
watershed choice will help encourage producers to participate. Further shifts in
funding 1o support innovative conservation approaches should be considered in future
Farm Bills.

¢ Extension services and sound technical advice regarding conservation aids producers
working to adopt innovative practices on their own operations and determine
strategies in collaboration with their neighbors to address conservation challenges at
the watershed scale. There is a great need for additional extension capacity in many
areas. Having technical experts skilled also in working directly with producers is
critical — we need more and better technical people on the ground to assist producers
with integrated natural resource management planning, practice adoption. and
adaptive management.

« Government agencies might consider providing safe harbor from future regulation to
those who are willing to take voluntary action to achieve desired conservation
outcomes or early adopters who achieve such outcomes in an innovative way.

» Continued and in some cases increased investments in research and data integration
that demonstrates the productivity and profitability benefits of conservation practices
and technologies will be critical to engage producers in new approaches.

Senator Amy Klobuchar

1. When crafting the Farm Bill, we designed the Regional Conservation Partnership Program
(RCPP) to leverage private funding in order to maximize the impact of the federal funds
allocated through the program. However, project agreements where a partner such as a state
or local government, Indian tribe, non-profit business, or farmer cooperative can make a
“significant contribution” are given priority. Have you experienced any issues with
identifying and partnering with private funding sources in order to leverage federal
investments?

RCPP is a very solid concept for accomplishing conservation and increasing producers’
productivity and resilience. We are just beginning to put together these partnerships and there
are many organizations and entities that are applying for the funds, which indicates strong
initial interest in leveraging federal investments through the program. As the program
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progresses, further consideration can be given to whether this “significant contribution™
provision presents any challenges to stakeholders working to achieve conservation outcomes.
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Senate Committee on Agriculture, Nutrition & Forestry
Farmers and Fresh Water: Voluntary Conservation to Protect our Land and Waters
Wednesday, December 3, 2014 — 10:00am
328A Russell Senate Office Building
Dr. Marty Matlock

Chairwoman Debbie Stabenow

Which suite of practices are most effective at improving water quality, for example
combatting harmful algal blooms like the one we saw in Lake Erie this summer? Do the most
effective practices differ depending on what type of nutrient a producer is trying to address or
the type of soil that activities are conducted on; such as nitrogen verses phosphorus?

Matlock Response: Harmful algal blooms are caused by a combination of conditions:
increased nutrient (predominantly nitrogen and phosphorus) concentrations in water, warm
water temperature, and reductions in water flow or circulation. For systems like Lake Erie,
agricultural production does not affect temperature and circulation; those are influenced by
larger urban and industrial impacts and climate change. Agricultural practices contribute to
increased nutrient concentrations through loss of nitrogen and phosphorus from water and
soil moving through and across agricultural fields, and through discharge from animal
manure treatment systems. Nitrogen molecules used as fertilizers are more water-sotuble
than phosphorus molecules, so nitrogen moves more easily through the soil to streams, rivers,
lakes, and estuaries dissolved in water (surface and ground water). Phosphorus typically
moves from fields attached to soil particles, though it can move in water when in high
concentrations on the land. Since algae need more than 10 times more nitrogen than
phosphorus to grow, thus a little bit of phosphorus can have a big impact on aigai growth.
Practices that reduce erosion and runoff from fields can reduce nitrogen and phosphorus loss.
These include adoption of conservation tillage practices, protection of streamside riparian
buffer zones, collection and recirculation of tile drainage discharge (where appropriate), use
of edge-of-field vegetative filter strips, constructed wetlands, and other landscape-scale
treatment processes, and more intensive management of nutrient application using precision
agriculture technologies. The technologies and practices exist today to achieve measurable
reductions in nutrient losses from our Nation’s agricuitural fields. A systemic approach to
managing nutrients at the field and watershed level is the most effective way to reduce risks
of eutrophication from agricultural sources.

Is it important that we ook at a combination of practices to most eftectively reduce nutrients
in our lakes, rivers and streams? If so, which practices are more effective than others?

Matlock Response: Yes, a combination of practices must be available for producers to
optimize their strategies for protecting water quality from agricultural activities. Not all soil
conditions and cropping strategies are compatible with every nutrient reduction strategy.
Every producer should have a nutrient management plan, developed with NRCS, to provide
an education and management platform for comprehensive nutrient management within a
watershed. NRCS should be coordinating and managing nutrients at the watershed level
using this approach. The single most effective method of reducing runoff and soil erosion
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from fields in the past 40 years has been adoption of conservation tillage practices (ridge till,
low till, no till, and others). We do not have high-resolution data (with respect to year or
location) regarding implementation of conservation tillage practices, or any other
conservation practice, for that matter. We only have anecdotal surveys from regions. We
should be doing a better job of tracking, reporting, sharing which management practices are
adopted, and where, so we can learn and improve together.

When discussing results and success stories for implementing conservation practices, often
times the answer centers on participation numbers of producers, rather than measuring actual
nutrient levels in receiving water bodies. What methods should producers be using to
measure the effectiveness of implementing conservation practices?

Matlock Response: Measuring cffectivencss of conservation practices alone will not reduce
nutrient {oads to water bodies from agriculture; this requires a watershed approach where all
the producers in a sensitive watershed are engaged in collaboratively implementing practices
that improve water quality. The most common scale of water quality monitoring is the cight-
digit hydrologic unit code (HUC8) scale, which are watersheds with areas of approximately
10,000 square miles. We have State-determined concerns regarding nutrients at this scale,
and in some cases even at smaller watershed scales (HUC10, about 250 square miles), listed
under CWA ss303(d) as non-compliant with water quality standards of the state. Each
producer in a nutrient sensitive 303(d) listed watershed should have a nutrient management
plan that is integrated within the context of the other producers in the watershed, and
coordinated to reduce total nutrient loads. The nutrient management plan will identify
potential nutrient hot spots in each producer’s fields, so they can focus efforts and resources
on reducing nutrient losses from those areas.

Are these methods currently widely used, and if not, what can be donc to expand their usage?

Matlock Response: Watershed-level strategies for nutrient reduction have been implemented
in a number of watersheds across the US, but largely in response to local political or judicial
pressure rather than systematic implementation of watershed-based strategies. Court-
mandated total maximum daily load (TMDL) strategies usually are the drivers, but these
legal remedies are most impactful on point sources, especially municipal and industrial
wastewater treatment plants. The evidence of their effectiveness is compelling; watershed
collaborative projects can improve water quality in a very short amount of time, if the
appropriate metrics are measured at the appropriate locations, and the incentives for
improvement are clearly defincd.

In your testimony you mention the use of nutrient trading as a possible pathway to address
water quality concerns at a larger scale. Can you further claborate on steps that need to be
taken to establish nutrient trading systems? Also, please explain how water trading links to
measurability — does water trading require more than merely accounting for producers and
acres signed up for conservation practices?

Matlock Response: Nutrient trading is most often constructed as a contractual relationship
betwecn point source dischargers and non-point dischargers within the receiving stream
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watershed to engage in landscape-level practices that achieve a required reduction in nutrient
(predominantly nitrogen and phosphorus) concentrations in the water body. The limits to
implementation, in my experience, have been regulatory frameworks associated with
National Pollutant Discharge Elimination System (NPDES) permits that regulate the point
sources. The NPDES permits are generally issued by state environmental agencies and
approved by regional EPA offices. The process of permitting approval is opaque; the
negotiations and discussions between the state and regional EPA permit writers can take
months, and many times the permit applicant is not engaged in those discussions. The added
uncertainty regarding how a nutrient trading permit violation would be addressed creates an
almost impenetrable barrier to implementation. A solution would be for USEPA to draft a
national Nutrient Trading Permit strategy that provides clear policy authority in support of a
trading strategy that is simple to understand and implement. The clements of this policy
should be as clear as:

1) The NPDES permit only has jurisdictional and therefore penalty authority over the

point source discharger.

2) Any relationship between the NPDES permitted discharger and nonpoint source

dischargers to achieve a given water quality standard are outside the jurisdiction of the

USEPA; these relationships are the sole responsibility of the permit holder.

3) The permit must have clear nutrient reduction and concentration goals for the water

body, and the methods and frequency of measurement must be unambiguous.

4) Failure to achieve the nutrient reductions and concentration goals as defined in the

permit will constitute a permit violation and be subject to the penalties associated with

said violations.
This process will allow point sources maximum flexibility in developing risk management
strategies for nutrient reductions that make sense in their watersheds. The other details
(contractual criteria, load reduction multipliers, etc.) are the responsibility of the NPDES
permit holder. They have to work with the other folks in their watershed to achieve common
water quality goals.

Senator Amy Klobuchar

When we were debating the Farm Bill, one of my priorities was boosting funding for
agricultural research. We managed to provide mandatory funding to establish the Foundation
for Food and Agriculture Research, a non-profit corporation designed to supplement USDA’s
research activitics. Do you view the collaborative public/private partnership model that’s
being used to leverage certain conservation funding as a model that can and should be
expanded to other arcas such as research?

Matlock Response: This model of public/private partnerships to solve complex agricultural
problems created the most productive and innovative agricultural production system in the
world in the mid-20™ century. The erosion of that partnership beginning in the early 1980s
has been detrimental to US agricultural producers, and in my opinion to our national food
security. The creation of the FFAR in the 2014 Ag Bill is one of the most important steps we
have taken in more than 40 years to support continued innovation in US agriculture.
Public/private partnerships insure the scientific innovations move to the marketplace in a
more timely and effective manner. 1 do believe this model should be expanded through
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other federally supported research initiatives such as NSF, DOI? and NIH. The current model
of'using SBIR programs to spur the translation of invention to economic innovation has been
effective, but can be enhanced with a framework for a more intimate corporate/academic
partnership.
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Senate Committee on Agriculture, Nutrition & Forestry
Farmers and Fresh Water: Voluntary Conservation to Protect our Land and Waters
Wednesday, December 3, 2014 — 10:00am
328A Russell Senate Oftice Building
Mr. Sean McMahon

Please Note: lowa State University professors Tom Isenhart and Matt Helmers assisted me in
responding to Questions 1 and 2.

Chairwoman Debbie Stabenow

1. Which suite of practices are most effective at improving water quality, for example
combatting harmful algal blooms like the one we saw in Lake Eric this summer?

It is important to determine what the primary water quality and resource concerns are in each
watershed. My understanding of the harmful algal blooms in Lake Erie this summer and in recent
years is that phosphorous is the primary resource concern and dissolved reactive phosphorous
(DRP) represents a significant amount of the total phosphorous (TP) in the Western Lake Erie
Basin. While point sources can represent a significant contribution to surface water nutrient loads
during times of low flows, or where there are a larger number of permitted discharges, the
following response pertains only to nonpoint source P loads.

Several recent and ongoing studies assessing the contribution of DRP to TP loads have
highlighted the importance of DRP to total load, particularly in areas with artificial subsurface
drainage, where DRP can represent a significant portion of TP,

When assessing the effectiveness of individual practices or a combination of practices to reduce
nufrient flux (loads), it is always important to consider whether the practice will reduce the
concentration (P concentration) or carrier (water). Practices listed within the Jowa Nutrient
Reduction Strategy (INRS) as having the largest potential to reduce P load were based mainly on
research addressing erosion and sediment-bound P. The literature related to effects of
conservation practices on DRP is not as rich and that issue is not as well understood as
conservation practices that address sediment-bound P.

There is published data that relates higher soil-test P to higher DRP concentrations within
artificial subsurface drainage. So, as with TP loss, reducing soil-test P to optimal levels before
application would likely reduce DRP loss to receiving waters.

Little data is available relating source and placement of P to DRP loss in drainage, though it is
thought that they would have minimal impact. I believe that rate and 1iming of fertilizer
application is more likely to effectively address DRP than source and placement.

Impacts of tillage would mainly be manifest in the sediment-bound component of TP.
Conservation tillage, and no till and strip till in particular, is an effective set of practices for soil
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conservation. By limiting soil erosion through conservation tillage, the amount of sediment-
bound P can be greatly reduced as well as TP.

Little data has been collected on the impacts of cover crops on DRP loss in drainage. However,
due their impact on reducing soil-test P and total water loss, it could be expected that they may
reduce DRP flux to receiving waters. Cover crops are known to effectively reduce nitrates,
particularly nitrogen scavenging varieties like cereal ryes, annual rye grass and oats.

Most data on the effectiveness of riparian buffers has focused on total P in surface runoff. Their
effectiveness at reducing DRP will be related to the extent that they increase infiltration of
surface runoff. ISU has collected one year of data on DRP flux through saturated buffers. While
the monitoring showed initial losses within the riparian soils, the fong-term effectiveness would
likely decline due to P saturation. Little data has been collected on P within bioreactors, though
their long-term effectiveness would also likely decline due to P saturation. However, there are
some ongoing studies in other states assessing the potential of adding iron or other P-binding
substrates within the bioreactors to reduce DRP. These substrates would be replaced as needed.

2. Is it important that we ook at a combination of practices to most effectively reduce
nutrients? And do we know that certain practices arc more effective than others?

It is very important that we ook at combinations of multiple practices to most effectively
reduce N and P. Unfortunately there is no silver bullet for improving water quality, but we
can hope to deliver silver buckshot by considering many different conservation practices,
including which practices can improve water quality outcomes when used in combination.
It is also important to consider what the primary resource concerns are as well as the goals
we hope to achieve in each situation before selecting practices. Our understanding of the
different transport mechanisms for N vs. P illustrates that multiple practices are needed to
achieve significant reductions in concentration of N and P and multiple practices are also
needed in reducing the carriers — sediment in the case of P and water in the casc of N.

Yes, it is understood that certain practices are more effective at reducing N and P than others.
The following information on the effectiveness of various practices is excerpted from the
Jowa Nutrient Reduction Strategy.

Nitrogen Management Practices
»Application (Timing, Rate, Placement, Source)

*Drainage Water Management

*Extended rotations

*Cover crops

»Alternative land uses (Energy Crops, Perennial Crops, Land Retirement)
*Buffers

*Targeted Wetlands

*Bioreactors'
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Moving from fall to spring pre-plant application
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Phosphorous Management Practices
e Cover Crops

e Alternative land uses (energy crops, perennial crops, land retirement)

e Extended rotations

e Application (rate, placement, source and timing)
e Tillage and residue management

e Buffers
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3. When discussing resulits and success stories for implementing conservation practices, often
times the answer centers on participation numbers of producers, rather than measuring actual
nutrient levels in receiving water bodies. What improvements can be made to current

* conservation practices to improve water quality?
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Conservation practices such as cover crops, conservation tillage, bioreactors and saturated
buffers can have significant benefits on water quality within the first year of their
establishment as measured at the edge of field scale. However, realizing water quality
improvements at the watershed scale is a far longer process. Due to the legacy of nutrients
and sediment that is already present within our agricultural watersheds, it’s anticipated that it
will take decades to improve water quality in large watersheds, such as at the HUC 6
watershed scale and larger.

4. Are there available, yet underutilized, practices that are effective at improving water quality?
It so, what are they and what are the barriers to their implementation?

Yes, I would consider saturated buffers, bioreactors and nutrient treatment wetlands to all be
underutilized practices. All are known to effectively reduce nutrients.

In the case of saturated buffers, there are policy barriers to implementing them within USDA.
It would be most effective if we could install saturated buffers into existing Conservation
Reserve Program (CRP) buffers. [ understand that there is resistance to allowing that until a
permanent standard for saturated buffers has been established. NRCS currently has an
interim standard for saturated buffers.

In the case of bioreactors and nutrient treatment wetlands, lack of sufficient funding is the
biggest barrier for implementation. | understand that there have also been barriers related to
permitting Conservation Reserve Enhancement Program (CREP) wetlands in Iowa. There is
currently an interim NRCS standard for bioreactors. A permanent standard would make it
easier to implement bioreactors in additional states.

"towa Nutrient Reduction Strategy. 2013.
¥ lowa Nutrient Reduction Strategy. 2013.
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Senate Committee on Agriculture, Nutrition & Forestry
Farmers and Fresh Water: Voluntary Conservation to Protect our Land and Waters
Wednesday, December 3, 2014 — 10:00am
328A Russell Senate Office Building
Chief Jason Weller

Chairwoman Debbie Stabenow

1. When discussing results and success stories for implementing conservation practices,
often times the answer centers on participation numbers of producers, rather than measuring
actual nutrient levels in receiving water bodies. Is NRCS currently compiling measurable data
on the reduction of nutrient runoff due to various conservation activities? If so, for how many
water bodies? If not, are there plans to monitor nutrient levels? s it feasible to implement these
measuring practices on a large scale?

Response: NRCS has not historically collected data on the reduction in nutrient runoff; however,
the agency is exploring ways to better leverage data that will more directly demonstrate the
effectiveness of conservation activities. In the absence of routinely gathered data on nutrient loss
reduction, NRCS has been building capacity through its Conservation Effects Assessment
Project (CEAP) effort to model the effects of conservation practices on nutrient and sediment
loss reductions as well as other natural resource benefits of conservation systems. CEAP isa
product of the NRCS National Resources Inventory (NRI) and the farmer survey methodology of
USDA NASS. The table below illustrates the estimated benefits in terms of reduced losses of
soil and nutrients from runoff to water bodies nationwide as a result of the conservation that
exists on cultivated cropland at the time of the first CEAP survey. This is the sum of
conservation impacts and includes conservation practices that were adopted through federal,
state, and local financial assistance and technical assistance programs, as well as farmer self-
adopted conservation actions.

2003-06 Estimated benefit of c‘onservation‘przictices‘ in place as C()ﬁlpared to a 110 conservation
practice condition.

) Resource Concern Annual Reduction % Annual Reduction
Sediment_ 278 million tons : o o 53%
_Subsurface Loss of Nitrogen _ 2.Lbillionpounds . 3%
Surfacc loss of Nitrogen _ 17bilionpounds . 41%
Phosphorus i 284 million pounds -A4%

At specific farm-field levels, NRCS also has a monitoring practice that landowners may
participate in through the Environmental Quality Incentives Program (EQIP). About 80
producers in 15 states throughout the country have engaged with NRCS to do edge of field
monitoring in an effort to measure directly the effects of agricultural conservation systems upon
sediment and nutrient runoff. These measurements are made at the edge of the farm ficld, not in
the downstream receiving water body. Measuring nutrient losses from farm fields is cost-
prohibitive on a large scale, but these measurements along with other scientific inputs will be
used to further develop, calibrate and improve the accuracy of simulation models, which can
provide reliable estimates at regional and national scales.
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NRCS also partners with other agencies to develop metrics and measures to evaluate results, and
to align in-stream monitoring with edge-of-field monitoring. For example, through the National
Watcr Quality Monitoring Initiative, NRCS works with the Environmental Protection Agency
(EPA) to identify high priority watersheds to target our conservation funding. The EPA then
funds states through their 319 program to monitor in-stream water quality. Over time, the
aligned monitoring helps us assess water quality improvements in the whole watershed.

2. In your testimony, you discuss the 4-R approach as one component of a system of
conservation practices that “avoid, control, or trap™ excess nutrients. Can you elaborate on how
4-R fits together with other best management practices? Is the 4-R approach alone sufficient to
reduce nitrogen and phosphorous loadings in the western basin of Lake Erie and other bodies of
watcr that suffer from algae blooms?

Response: The 4-R approach pertains to the application of the Conservation Practice Standard,
Nutrient Management (590). The 4-Rs refer to the Right Source of nutrients, the Right Timing
of the application of nutrients, the Right Placement/Method for applying nutrients, and the Right
Rate of nutrient application. Together the 4-Rs reduce nutrient loss via ground and surface
water. However, the application of the 4-Rs alone is generally not sufficient to reduce nitrogen
and phosphorus loadings to water bodies such as Lake Erie. Additional, site-specific practices
are often nceded to reduce soil erosion, control surface water runoff, and improve subsurface
drainage water quality in order to limit the transport of nitrogen and phosphorus.

3. Given our current state of knowledge, what are the specific suite of conservation practices,
either in combination or together as a system, that are known to reduce phosphorous levels in
the western Lake Erie basin?

Response: Conservation planners use a systems approach for developing conservation plans that
employ a suite of practices to address water quality needs based on site-specific conditions.
Typically it is a combination of 3 or more practices applied on a given field, but the combination
varies depending on site conditions and operation factors. The following are conservation
practices commonly used to reduce the losses of sediment or nutrients:

Practice Name (units)

Drainage Water Management Plan (No.) Diversion
Waste Storage Facility (No.) Windbreak/Shelter Establishment (Ft.)
Conservation Cover (Ac.) Field Border (Ac.)

Conservation Crop Rotation (Ac.)

Residue and Tillage Management, No Till
(Ac)

Contour Farming (Ac.)

Contour Buffer Strips (Ac.)

Cover Crop (Ac.)

Critical Area Planting (Ac.)

Residue and Tillage Management, Reduced
Till (Ac.)

Riparian Herbaceous Cover (Ac.)
Riparian Forest Buffer (Ac.)

Filter Strip (Ac.)

Grassed Waterway (Ac.)

Forage and Biomass Planting (Ac.)
Prescribed Grazing (Ac.)

Drainage Water Management (Ac.)
Heavy Use Area Protection (Ft)
Nutrient Management (Ac.)



Tree and Shrub Establishment (Ac.)
Waste Utilization
Restoration and Management of Rare and
Declining Habitats (Ac.)

Wetland Restoration (Ac.)
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Wetland Creation (Ac.)

Wetland Enhancement (Ac.)
Denitrifying Bioreactor (Ac.)
Phosphorus Removal System (No.)

4. NRCS has made significant investments in conservation practices that target the Western

Lake Erie Basin, including over $46 million sincc 2009. However, according to NRCS

statistics only 7% of producers in the region participate in conservation programs compared

to the national average of 14%. Why is participation so low and what is NRCS doing to

encourage producers to sign-up for conservation practices?

Response: The proportion of producers participating in conservation programs may not provide
a complete picture of the level of conservation on the landscape because of variations in farm
size and operation types. The total acreage with conservation applied can give a more complete
view of the impact of conservation programs on the ground. The tablc below shows National
Resource Inventory data on the percent of cultivated cropland acres in the Western Lake Erie
(WLE) basin with structural practices or conservation tillage controlling erosion. This includes
conservation applied with the assistance of NRCS as well as that applied by landowners on their
own or through other state or local programs.

While these data show adoption of some level of conservation on nearly all acres, this does not
indicate the job of conservation is complete. Complete comprehensive conservation planning is
required on these acres to meet the water quality demands of the WLE basin.

Year  Total % Acres with % Acres with % Acres with
Cultivate : structural practices conservation tillage structural practices
d Acres controlling erosion and/or conservation
(millions tillage or conservation
) tillage
1997 497 4% 63% 64%
2000 4.96 : 8% 65% 67%
2001 - 488 0% 65% 68%
72002 484 10% 68% 71%
2003 48 1% 69% 72%
2004 49 18% 79% 83%
2005 4.88 18% 79% 83%
2006 486 17% 81% 85%
12007 485 18% U 81% 85%
12008 488 C21% . 83% 87%
2009 4.83 21% 85% 90%
2010 4.87 21% 85% | 89%
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S. You mention in your testimony that the new Regional Conservation Partnership Program
will provide NRCS new tools to protect and restore our nation’s waters. What impact do you
expect that this new partnerships model will have on key outcomes such as excess nutrients in
places like the Great Lakes?

Response: The Regional Conservation Partnership Program (RCPP) provides opportunities for
broader partnerships to target regional resource concemns, significantly leveraging the federal
investment of time, talent and funds. The Great Lakes Region was one of the eight Critical
Conservation Arcas designated by the Secretary for focused funding under RCPP to address
water quality concerns. Partners proposed locally led projeets that demonstrated innovation and
collaboration, leveraged additional resources for conservation, and emphasized results. With
partners in the driver’s seat in RCPP, local commitment will drive positive outcomes, including:
improved water quality of drinking water sources, expanded wildlife habitat and avoidance of
listing species as threatened or endangered, reduced runoff and flooding with increased
groundwater rechargc, and reduced use of irrigation waters for improved water quantity
management.

6. Though the Conservation Reserve Program (CRP) is our nation’s largest conservation
program, it is administered by the Farm Service Agency (FSA). How does NRCS coordinate
with FSA on CRP in terms of developing specific practice standards, educating and working
with producers, and targeting continuous sign-up and CREP programs so that we see the most
effective conservation benefits for the money?

Response: The Natural Resourecs Conservation Service (NRCS) coordinates with the Farm
Service Agency (FSA), at the local, state and national levels, to provide technical and
programmatic support for the Conservation Reserve Program (CRP). NRCS works with FSA in
developing practice standards through our technical assistance role. These standards are often
the same or very similar between CRP and NRCS—for example, the standards for installing a
riparian buffer or the seed mix for pollinators should be the same whether land is enrolled in an
NRCS conservation program or under a CRP contract.

NRCS conservation planners actively promote CRP and the Conservation Reserve Enhancement
Program (CREP) as program options when working with producers, to address their resource
concerns. NRCS has also partnered with the National Fish and Wildlife Foundation to target
CRP technical assistance in high CRP workload areas, while leveraging non-federal dolars for
conservation. In addition, NRCS entered into an agreement with the University of Wisconsin
Extension to develop and administer CRP technical assistance training to non-NRCS resource
professionals. The agreement provided NRCS with a cadre of welled trained CRP planners that
could assist with CRP technical assistance as needed.

7. Does NRCS audit its conservation practice standards to determine whether some
practices can be improved? Can any be improved to improve the conservation of water quality,
for example nutrient management standards?
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Response: NRCS has a comprehensive system to review and update each conservation practice
at least once every five years. A team of technical experts reviews the standards, incorporates
results from recent peer-reviewed research, and provides draft updates as needed. Revisions are
reviewed by all state NRCS offices and published in the Federal Register for public comment.
Comments are addressed as appropriate, and the final practice standard version is incorporated
into the NRCS Field Office Technical Guide.

8. One policy question: Is it possible that NRCS could compiete its interim standards for

bioreactors and saturated buffers by the end of 20157 It’s commendabie that NRCS has begun
this process for two very promising activities, but it’s our understanding that FSA will not use
CRP to help pay the cost of such practices until the standards are complete.

Response: The Interim Conservation Practice Standard (CPS) 747, Denitrifying Bioreactors has
been available since 2009. NRCS has completed a draft of the practice standard that will be
included in the next Federal Register notice requesting public comment. Once comments are
received and addressed, Denitrifying Bioreactors will become a National Practice Standard in the
Handbook of Conservation Practices, which the ageney anticipates will oecur in the summer of
2015.

The interim CPS 739, Vegetated Subsurface Drain Outlet was issued in 2013, and has since
received technical reports of efficacy from three states. lmportant parameters, such as loading
rates for discharge areas and the interaction of soil type and land slope, need to be refined prior
to conversion of this Interim Standard into a National CPS. Request for public comment through
the Federal Register is expected in FY 16, with acceptance as a National CPS in summer, 2016.

9. What CRP practices and incentive payments are available to producers to improve water
quality? Please provide a breakout of the total dollars and acres, by state, that were funded
through the Conservation Reserve Program that contribute to improved water quality from the
years 2008 through 2014. Please distinguish between acres and dollars provided through general
sign-up versus continuous sign-up and CREP.

Response: NRCS coordinates with the Farm Service Agency (FSA), at the local, state and
national levels, to provide technical and programmatic support for the Conservation Reserve
Program (CRP). NRCS works with FSA to develop appropriate practice standards through our
technical assistance role.

As of September 30, 2014, there are about 25.5 million acres of land in the Conservation Reserve
Program, all of which provide some level of water quality benefits. There are incentives for
continuous signup practices with water quality as a primary objective, such as a contract signing
payment of $100 to $150 per acre, an additional incentive of 40% of the practice costs, and an
annual incentive of 20% of the annual rental payment (Table 1, attached). The Conservation
Reserve Enhancement Program, an offshoot of the CRP, also provides various incentives
depending on each agreement. Of the 45 CREP projects, 37 have water quality as their primary
purpose.
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Other CRP benefits include wildlife habitat, soil conservation, carbon sequestration, pollination
services, and diminishing down-stream flood damage. There is no precise method to calculate
costs and benefits of CRP acres; for example, practice requirements for filter strips and riparian
buffers require vegetative cover types that also provide wildlife habitat benefits and other
substantial environmental benefits as well. For water quality, FSA cstimates benefits from all
CRP acres as follows:

Watcr Quality Benefits of CRP: Sediment and Nutrient Reductions
(that are not leaving field or are being intercepted by buffers)*
2008 2009 2010 2011 2012 2013 2014 Total

2008-2014

Sediment  million 219 220 220 226 221 209 201 1,516
tons

Nitrogen million lbs. 616 611 607 623 605 565 542 4,169

Phosphorus  million lbs. 123 123 122 124 121 113 108 834

* Total reductions have declined since 2011, and are a reflection of the overall decline in
enrollment, especially in general signup acres - see Table 4A.

Also provided is enrollment information on selected water quality practices (Table 2), a
breakdown of the water quality component of the environmental benefits index (EBI) relative to
the other EBI components used in general signups (Table 3), and overall CRP enroliment and
rental payments by general, continuous non-CREP, and CREP (Tables 4 and 5). State tables are
attached.
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Table 1. CRP Practices and Payment Provisions

Annual | Signing | Practice
Practice Sign-up | Rental [Incentive
Type Pmt. Pmt.  ncentive

Pmt.
ICP1 Introduced grasses and legumes General SRR* No No
CP2 INative grasses General SRR No No
CP3 Softwood trees (not longleaf pine) General SRR No No
CP3A Hardwood trees General SRR No No
CP3A [ongleaf pines (see also CP36) General SRR No No
CP4 Permanent wildlife habitat General SRR No No
CPS Field windbreaks Continuous{ SRR+20%)  Yes Yes
CPo Diversions General SRR No No
CP7 Erosion control structures General SRR No No
CP8 Grass waterways Continuous{ SRR+20%|  Yes Yes
CP9 Shallow water areas for wildlife Continuous;] SRR No Yes
CP10 Existing grasses and legumes General SRR No No
CP11 [Existing trees General SRR No No
CP12 Wildlife food plots General SRR No No
CP15 Contour grass strips Continuous; SRR No Yes
CP16 Shelterbelts Continuousg SRR Yes Yes
CP17 [Living snow fences Continuousj SRR Yes Yes
CP18 Salinity reducing vegetation Continuous; SRR No Yes
CP21 Filter strips (grass) Continuous{ SRR+20%|  Yes Yes
CP22 Riparian buffers (trees) Continuous)SRR+20%|  Yes Yes
CP23 \Wetland restoration General SRR No No
CP23 'Wetland restoration - flood plain Continuous|SRR+20%| Yes Yes
CP23A  [Wetland Restoration - Non-flood plain  {Continuous) SRR+20%|  Yes Yes

and playas

CP24 Cross wind trap strips Continuous; SRR No Yes
CP25 Rare and declining habitats General SRR No No
CP27 Farmable wetland (wetland) Continuous{SRR+20%| Yes Yes
CP28 Farmable wetland (upland) Continuousi SRR+20%]  Yes Yes
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Annual | Signing |Practice
Practice Sign-up | Rental jIncentive
Type Pmt. Pmt. fpcentive
Pmt.
CP29 IWildlife habitat buffer on marginal Continuous SRR+20%; Yes Yes
[pasture
CP30 IWetland buffer on marginal pasture Continuous| SRR+20%| Yes Yes
CP31 Bottomland hardwood trees Continuous{SRR+20%| Yes Yes
P32 Hardwood trees (previously expired General SRR No No
contracts)
CP33 iUpland bird habitat (quail) buffers Continuousy SRR Yes Yes
CP36 Longleaf pine Continuous; SRR Yes Yes
CP37 Duck Nesting Habitat (Prairie Pothole  {Continuous SRR+20%] Yes Yes
area)
CP38 State acres for wildlife enhancement Continuoug SRR Yes Yes
CP39 iConstructed Wetlands Continuous|SRR+20%|  Yes Yes
CP40 IAquaculture Wetlands Continuous| SRR-+20%|  Yes Yes
CP41 Flooded Prairic Wetlands Continuous| SRR+20%|  Yes Yes
CP42 Pollinator Habitat General SRR No No
ICP42 Pollinator Habitat Continuous) SRR Yes No
- Wellhead protection areas Continuous) SRR+10%|  Yes Yes

* SRR = Soil Rental Rate, which is based on an estimate of the county average dryland cropland
cash rental rate adjusted for each individual soil’s productivity.
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TABLE 2. SELECTED CRP WATER QUALITY PRACTICES
ENROLLED AS OF SEPTEMBER 30, 2014 (ACRES)

STATE CONSERVATION WETLAND RESTORATION
BUFFERS
ALABAMA 34,460 1,036
ALASKA 208 438
ARIZONA 0 0
ARKANSAS 67,297 48,331
CALIFORNIA 13,247 5,290
COLORADO 1,325 1,363
CONNECTICUT 60 0
DELAWARE 1,269 695
FLORIDA 64 0
GEORGIA 1,889 566
HAWAII 152 0
IDAHO 9,064 1,479
ILLINOIS 253.218 59,332
INDIANA 66,524 14,496
IOWA 312,254 172,031
KANSAS 35,412 12,038
KENTUCKY 130,888 3,479
LOUISIANA 6,029 86,110
MAINE 267 12
MARYLAND 55,013 3,883
MASSACHUSETTS 15 0
MICHIGAN 50,230 22,899
MINNESOTA 206,725 376,321
MISSISSIPPI 173,762 28,954
MISSOURI 71,331 17,330
MONTANA 2,650 5,001
NEBRASKA 25,699 17,904
NEVADA 0 0
NEW HAMPSHIRE 60 0
NEW JERSEY 572 6
NEW MEXICO 5,280 0
NEW YORK 16,238 1,008
NORTH CAROLINA 37,475 4,341
NORTH DAKOTA 10,244 703,045
QHIO 84918 10,461
OKLAHOMA 2,273 2,857
OREGON 48,647 501
PENNSYLVANIA 27,791 1,512
PUERTO RICO 1,678 0
RHODE ISLAND 28 0
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STATE CONSERVATION WETLAND RESTORATION
BUFFERS
SOUTH CAROLINA 31,218 1,927
SOUTH DAKOTA 19,701 418,145
TENNESSEE 15,868 3,753
TEXAS 36,934 9,887
UTAH 274 0
VERMONT 2,584 3
VIRGINIA 29,386 326
WASHINGTON 72,094 3,437
WEST VIRGINIA 4,901 0
WISCONSIN 43,878 13,104
WYOMING 6,714 0
TOTAL 2,017,811 2,053,306
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TABLE 3. ENVIRONMENT COMPONENT OF EBI SCORE (EEBI)*
GENERAL SIGNUP UNDER CONTRACT AS OF SEPTEMBER 30, 2014

WATER OTHER EEBI | TOTAL EEBI PERCENT
STATE QUALITY TERMS SCORE WATER
TERM QUALITY

ALABAMA 46 144 190 24
ALASKA 48 168 216 22
ARKANSAS 62 130 192 32
CALIFORNIA 52 150 202 26
COLORADO 21 139 159 13
CONNECTICUT 66 130 195 34
DELAWARE 67 120 187 36
FLORIDA 68 119 186 36
GEORGIA 53 150 202 26
IDAHO 40 139 179 22
ILLINOIS 63 146 210 30
INDIANA 67 138 204 33
IOWA 54 174 227 24
KANSAS 46 136 182 25
KENTUCKY 66 169 235 28
LOUISIANA 55 141 196 28
MAINE 34 128 162 21
MARYLAND 72 131 203 35
MICHIGAN 71 112 183 39
MINNESOTA 52 147 198 26
MISSISSIPP] 59 134 193 31
MISSOURI 61 152 213 29
MONTANA 25 140 165 15
NEBRASKA 46 151 197 23
NEVADA 6 134 140 4
NEW JERSEY 75 138 212 35
NEW MEXICO 41 166 208 20
NEW YORK 61 126 187 33
NORTH 63 126 189 33
CAROLINA

NORTH 39 125 164 24
DAKOTA

OHIO 67 134 200 33
OKLAHOMA 50 128 178 28
OREGON 54 142 196 27
PENNSYLVANIA 66 142 208 32
PUERTO RICO 53 165 218 24
SOUTH 49 124 174 28

CAROLINA
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WATER OTHER EEBI | TOTAL EEBI PERCENT
STATE QUALITY TERMS SCORE WATER
TERM QUALITY

SOUTH 42 121 163 26
DAKOTA
TENNESSEE 60 141 201 30
TEXAS 37 139 176 21
UTAH 51 104 155 33
VERMONT 66 131 196 33
VIRGINIA 61 126 187 33
WASHINGTON 54 150 204 27
WEST VIRGINIA 55 135 189 29
WISCONSIN 57 146 203 28
WYOMING 20 121 141 14
TOTAL 43 141 184 23
* WITHOUT COST

The environmental benefit index (EBI) includes 5 environmental terms and a cost term,
and is sued to rank and select offers made during CRP’s general signup.
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TABLE 4A. ACRES OF CRP GENERAL SIGNUP UNDER CONTRACT
AT THE END OF EACH FISCAL YEAR (SEPTEMBER 30)

STATE FY 2009 | FY2010 | FY 2011 | FY2012 | FY2013 | FY 2014
ALABAMA 402,247 370,732 347,180 309,096 273,885 257,891
ALASKA 25,841 25,177 18,431 18,404 17,414 17,399
ARIZONA 0 Q 0 0 0 0
ARKANSAS 142,619 135,054 121,557 115,166 97,486 89,929
CALIFORNIA 109,350 107,225 104,008 90,157 82,139 79,525
COLORADO 2,386,172 | 1,980,858 | 2,190,232 | 2,125,807 | 2,012,219 | 1,929.421
CONNECTICUT 105 105 105 96 67 57
DELAWARE 1,332 778 799 741 634 428
FLORIDA 65,303 61,384 55,392 50,478 45,324 42,031
GEORGIA 270,201 245,193 226,900 218,689 209,118 202,231
HAWAIIL 0 0 0 Q 0 0
IDAHO 724,928 679,186 606,985 566,100 503,646 485,696
ILLINOIS 595,394 569,807 570,821 554,236 520,875 441,372
INDIANA 173,387 165,049 162,380 153,449 137,043 104,975
IOWA 1,132,364 | 1,039,339 | 1,040,561 | 1,029,846 933,903 836,100
KANSAS 2,989,950 | 2,659,235 | 2,585,257 | 2,351,502 | 2,176,854 | 2,088,881
KENTUCKY 226,646 215,888 192,800 169,290 142,101 119,358
LOUISIANA 216,535 209,072 197,945 191,111 165,554 146,998
MAINE 19,190 18,066 15,467 11,146 6,775 6,241
MARYLAND 7,935 6,637 6,037 5,830 5,477 5,102
MASSACHUSETT 30 0 0 0 0 0
S
MICHIGAN 150,319 139,493 132,701 125,242 111,931 78,865
MINNESOTA 1,281,017 | 1,212,312 | 1,177,517 | 1,080,956 898,798 796,064
MISSISSIPPI 696,643 663,392 636,648 603,383 542,106 517,681
MISSOURI 1,256,536 | 1,222.132 | 1,185,619 | 1,107,119 947,731 842,392
MONTANA 3,083,687 | 2,945,440 | 2,722,029 | 2,360,605 | 1,854,731 | 1,602,843
NEBRASKA 1,042,080 920,745 897,103 816,109 705,960 651,648
NEVADA 146 146 0 146 146 146
NEW 0 0 0 0 0 0
HAMPSHIRE
NEW JERSEY 1,633 1,612 1,378 1,081 843 674
NEW MEXICO 561,250 536,527 448,107 406,440 403,310 408,766
NEW YORK 33,386 32,022 30,624 28,148 25,348 21,961
NORTH 70,920 65,671 60,159 54,358 49,119 44,913
CAROLINA
NORTH DAKOTA | 2,646,627 | 2,451,383 | 2324488 | 2,037,064 | 1,350,333 | 1,132,647
OHIO 188,062 177,823 168,577 160,107 143,557 99,986
OKLAHOMA 950,499 850,796 848,377 804,267 769,393 741,455
OREGON 512,893 498,960 499,085 493,490 490,954 496,391
PENNSYLVANIA 19,529 14,853 13,255 12,447 11,415 10,384
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STATE FY 2009 | FY 2010 | FY 2011 | FY 2012 | FY2013 | FY 2014
PUERTO RICO 341 365 345 345 195 341
RHODE ISLAND 0 0 0 0 0 0
SOUTH 147,733 129,672 112,317 97,416 77,637 72,946
CAROLINA
SOUTH DAKOTA 999,684 805,596 758,663 671,568 495,437 405,460
TEWNNESSEE 199,935 190,126 175,505 160,461 147,599 119,906
TEXAS 3,794,317 | 3,247,144 | 3,357,858 | 3,223,201 | 3,094,459 | 3,018,651
UTAH 194,518 145,057 167,228 178,105 176,663 176,664
VERMONT 94 94 94 52 52 52
VIRGINIA 33,516 31,137 30,251 28,285 26,282 24,035
WASHINGTON 1,402,849 | 1,331,175 1,318,887 | 1,318,597 | 1,278,898 | 1,218,074
WEST VIRGINIA 732 612 611 509 413 325
WISCONSIN 391,052 359,142 328,047 297,334 247,592 187,324
WYOMING 264,133 201,793 217,038 196,577 178,971 180,753
TOTAL 29,413,66 | 26,664,00 | 26,055,37 | 24,224,56 | 21,360,39 | 19,704,98

1 9 4 2 3 3
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TABLE 4B. ACRES OF CRP CONTINUOUS NON-CREP UNDER CONTRACT
AT THE END OF EACH FISCAL YEAR (SEPTEMBER 30)

STATE FY 2009 | FY 2010 | FY 2011 FY 2012 | FY2013 | FY 2014
ALABAMA 43,600 46,781 49,431 51,188 50,866 49,881
ALASKA 646 646 606 578 578 578
ARIZONA 4 4 4 0 0 0
ARKANSAS 97,743 107,505 120,900 129,043 135,183 139,172
CALIFORNIA 14,181 14,156 13,462 6,799 2,397 2,030
COLORADO 12,086 19,428 26,630 27,996 32,153 33,470
CONNECTICUT 107 71 59 31 1 1
DELAWARE 446 401 367 307 143 122
FLORIDA 670 741 906 968 946 973
GEORGIA 64,030 76,008 92,820 98,616 100,846 102,822
HAWAI 19 19 19 19 19 19
IDAHO 12,952 19,954 40,484 65,507 93,879 101,662
ILLINOIS 314,612 326,657 336,599 335,610 327,239 338,014
INDIANA 112,817 116,933 117,208 119,347 117,963 125,677
JOWA 570,161 596,017 619,815 612,454 588,492 618,576
KANSAS 100,066 113,804 135,813 157,579 163,982 166,818
KENTUCKY 64,688 65,783 64,587 62,599 59,815 58,673
LOUISIANA 40,174 59,308 80,036 84,691 97,686 111,331
MAINE 2,509 2,486 2,451 2,408 2,376 2,364
MARYLAND 2,536 2,336 2,265 2,320 2,100 2,071
MASSACHUSE 20 i5 15 10 10 10
TTS
MICHIGAN 23,384 23,544 23,868 23,599 22,749 21,786
MINNESOTA 323,434 339,430 367,484 384,587 391,330 414,770
MISSISSIPPI 187,914 199,210 212,848 224,428 235,036 241,436
MISSOURI 124,230 130,672 136,607 138,052 140,025 160,484
MONTANA 108,000 120,952 120,762 120,412 123,342 141,022
NEBRASKA 91,381 100,629 102,330 106,616 110,650 124,791
NEVADA 0 0 0 0 0 0
NEW 60 60 58 13 13 13
HAMPSHIRE
NEW JERSEY 201 280 517 665 680 690
NEW MEXICO 5,280 5,280 6,104 7,880 13,154 25,969
NEW YORK 8,987 9,051 9,357 9,323 8,866 8,741
NORTH 24,855 24,268 23,873 23,197 23,478 23,305
CAROLINA
NORTH 204,407 266,572 321,772 348,565 428,954 485,054
DAKOTA
OHIO 59,800 60,834 65,393 63,749 60,191 63,257
OKLAHOMA 8,344 9,337 9,308 14,161 14,507 14,860
OREGON 12,048 11,978 12,569 12,249 13,249 12,740
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STATE FY 2009 | FY 2010 | FY 2011 FY 2012 | FY2013 | FY 2014
PENNSYLVANI 1,087 982 948 822 701 608
A
PUERTO RICO 1,687 1,687 1,687 854 914 902
RHODE 28 28 28 28 28 28
ISLAND
SOUTH 41,192 43,298 46,482 45,825 44,035 39,314
CAROLINA
SOUTH 249,210 296,795 353,910 373,023 402,728 446,260
DAKOTA
TENNESSEE 25,352 27,404 29,360 29,713 28,696 28,325
TEXAS 52,491 58,107 98,071 130,970 158,394 157,963
UTAH 288 292 292 335 313 255
VERMONT 336 298 288 283 267 257
VIRGINIA 3,991 4,174 4,256 4,331 4,126 3,865
WASHINGTON 99,387 101,013 126,458 157,113 162,245 164,097
WEST 246 237 232 210 194 166
VIRGINIA
WISCONSIN 28,723 28,763 29,566 29,579 27,945 33,015
WYOMING 6,626 7,026 6,956 16,444 16,499 16,095
TOTAL 3,147,046 | 3,441,257 | 3,815,864 | 4,025,097 | 4,209,983 | 4,484,330
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TABLE 4C. ACRES OF CREP UNDER CONTRACT
AT THE END OF EACH FISCAL YEAR (SEPTEMBER 30}

STATE FY 2009 | FY 2010 | FY 2011 FY 2012 FY 2013 FY 2014
ALABAMA 0 0 0 0 0 0
ALASKA 0 0 0 0 0 0
ARIZONA 0 0 0 0 0 0
ARKANSAS 6,614 6,904 6,964 6,957 6,924 6,957
CALIFORNIA 4,566 4,287 4,287 4,272 3,123 1,558
COLORADO 21,355 21,816 22,112 22,139 22,698 25,205
CONNECTICUT 0 0 0 0 0 0
DELAWARE 5,525 5,598 5,650 5,493 5,515 5,625
FLORIDA 0 0 0 0 0 0
GEORGIA 0 0 0 0 0 0
HAWAII 0 147 149 479 479 752
IDAHO 17,036 17,383 17,403 17,193 17,104 16,671
ILLINOIS 126,601 126,339 129,941 140,605 144,763 140,956
INDIANA 4,482 5,699 6,501 7,570 8,231 8,849
IOWA 1,394 1,808 1,975 2,128 2,617 2,842
KANSAS 8,164 10,104 11,016 13,807 15,100 15,770
KENTUCKY 98,505 100,960 100,767 100,364 98,788 98,868
LOUISIANA 49,792 49,763 49,386 49,622 49,263 50,062
MAINE 0 0 0 0 0 0
MARYLAND 70,320 70,636 70,755 70,613 67,455 62,962

0 0 0 0 0 0
MASSACHUSET
TS
MICHIGAN 66,494 70,168 71,795 72,849 73,155 74,533
MINNESOTA 90,337 90,271 90,202 90,211 90,192 88,699
MISSISSIPPI 0 0 0 0 0 0
MISSOURI 39,581 39,275 38,469 37,614 36,932 36,781
MONTANA 10,663 10,757 10,784 11,444 11,484 11,099
NEBRASKA 70,655 71,411 71,981 71,200 70,838 67,263
NEVADA 0 0 0 0 0 0
NEW 0 0 0 0 0 0
HAMPSHIRE
NEW JERSEY 595 623 679 699 698 722
NEW MEXICO 0 0 0 0 0 0
NEW YORK 12,027 12,566 12,939 13,187 13,353 13,906
NORTH 32,442 32,943 33,349 33,532 33,316 33,256
CAROLINA
NORTH 1,672 1,708 1,704 1,616 1,623 1,616
DAKOTA
OHIO 99,644 104,920 109,633 112,342 113,324 115,166
OKLAHOMA 133 239 471 542 578 624




377

STATE FY 2009 | FY 2010 FY 2011 FY 2012 FY 2013 FY 2014
OREGON 35,354 36,979 39,215 40,693 41,079 41,980
202,006 205,765 205,907 192,281 174,027 163,675

PENNSYLVANI

A

PUERTO RICO 0 0 0 0 0 0
RHODE 0 0 0 0 0 0
ISLAND

SOUTH 0 0 0 0 0 0
CAROLINA

SOUTH 0 11,020 49,642 65,700 74,134 80,846
DAKOTA

TENNESSEE 0 0 0 0 0 0
TEXAS 0 0 0 0 0 0
UTAH 0 0 0 0 0 0
VERMONT 2,038 2,310 2,438 2,492 2,508 2,574
VIRGINIA 26,977 27,697 28,492 28,555 28,401 28,242
WASHINGTON 11,802 12,263 12,617 12,912 13,373 13,553
WEST 4,184 4,674 5,003 5,513 5,715 5,880
VIRGINIA

WISCONSIN 39,804 40,236 40,844 41,317 41,558 42,029
WYOMING 0 0 0 0 0 0
TOTAL
1,160,76 | 1,197,272} 1,253,132 | 1,275,941 | 1,268,352 | 1,259,523

5
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TABLE 5A. RENTAL PAYMENTS FOR GENERAL SIGNUP ACREAGE (51,000)

STATE FY 2009 | FY 2010 | FY 2011 FY 2012 FY 2013 FY 2614
ALABAMA 18,010 16,791 15,710 14,085 12,554 11,880
ALASKA 880 856 630 630 598 597
ARIZONA 0 0 0 0 0 0
ARKANSAS 6,319 6,023 5,810 5,679 5,370 5,191
CALIFORNIA 3,127 3,068 3,295 3,218 3,370 3,410
COLORADO 75,094 62,762 70,394 69,324 67,351 64,870
CONNECTICUT 6 7 7 6 5 4
DELAWARE 93 56 57 52 46 31
FLORIDA 2,545 2,399 2,212 2,075 1,949 1,890
GEORGIA 10,959 10,099 9,613 9,644 9,758 9,761
HAWAII 0 0 0 0 0 0
IDAHO 28,500 26,796 25,244 25,151 24,359 23,957
ILLINOIS 48,825 46,756 49,509 46,927 49,804 48,732
INDIANA 13,817 13,230 13,538 13,189 12,459 10,517
IOWA 111,580 103,656 111,992 114,158 113,343 108,136
KANSAS 115,691 103,394 101,105 92,683 86,678 84,941
KENTUCKY 15,981 15,222 14,562 13,506 12,342 11,437
LOUISIANA 10,019 9,734 9,365 9,174 8,294 7,511
MAINE 961 910 762 506 260 237
MARYLAND 561 476 441 430 412 394

3 0 0 0 0 0

MASSACHUSET
TS

MICHIGAN 9,262 8,689 8,545 8,290 7,727 6,149
MINNESOTA 68,980 65,706 64,867 61,371 55,029 50,849
MISSISSIPPL 27,822 26,660 26,810 26,803 26,317 26,318
MISSOQURI 84,494 82,346 84,190 84,733 84,452 81,634
MONTANA 100,604 95,159 87,250 75,017 57,819 48,820
NEBRASKA 54,004 49,092 48,551 44,910 40,240 38,094
NEVADA 2 2 0 1 1 1
NEW 0 0 0 0 0 0
HAMPSHIRE

NEW JERSEY 69 69 59 44 34 28
NEW MEXICO 18,328 17,578 14,978 14,367 15,070 15,275
NEW YORK 1,392 1,332 1,282 1,192 1,092 965
NORTH 3,159 2,936 2,763 2,579 2,390 2,269
CAROLINA

NORTH 87,614 81,156 78,270 69,755 47,882 40,858
DAKOTA

OHIO 14,328 13,600 13,079 12,526 11,493 8,518
OKLAHOMA 31,219 27,989 28,367 27,089 26,369 25,385
OREGON 24,070 23,503 24,603 25,587 26,912 28,581
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STATE FY 2009 | FY 2010 | FY 2011 FY 2012 | FY 2013 FY 2014
902 706 636 602 558 511

PENNSYLVANI
A
PUERTO RICO 27 29 27 26 18 26
RHODE 0 0 0 0 0 0
ISLAND
SOUTH 4,780 4,257 3,753 3,267 2,690 2,534
CAROLINA
SOUTH 38,989 32,328 32,416 29,788 23,820 20,205
DAKOTA
TENNESSEE 11,859 11,327 11,163 11,009 10,815 9,843
TEXAS 134,168 114,902 120,502 117,054 114,515 110,388
UTAH 5,900 4,452 5,178 5,732 5,903 5,916
VERMONT 6 6 6 4 4 4
VIRGINIA 1,388 1,302 1,261 1,191 1,119 1,021
WASHINGTON 73,369 70,399 70,680 71,141 70,173 67,857
WEST 31 25 25 21 18 13
VIRGINIA
WISCONSIN 27,156 25,126 23,864 22,525 19,907 16,407
WYOMING 7,178 5475 5,773 5,175 4,627 4,699
TOTAL

1,294,07 | 1,188,387 1,193,144} 1,145.234 | 1,065,940 | 1,006,664

2
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TABLE 5B. RENTAL PAYMENTS FOR CONTINUOUS NON-CREP ACREAGE

($1,000)
STATE FY 2009 | FY 2010 | FY 2011 | FY2012 | FY 2013 | FY 2014

ALABAMA 2,206 2357 2,488 2,570 2,553 2,510
ALASKA 43 13 11 39 39 33
ARIZONA 0 0 0 0 0 0
ARKANSAS 5,542 7.359 8,382 9131 9,678 10,094
CALIFORNIA 867 865 821 443 190 154
COLORADO 503 802 1,078 1,120 1,285 1331
CONNECTICUT 11 8 6 2 0 0
DELAWARE 35 32 29 25 12 11
FLORIDA 34 39 47 51 50 52
GEORGIA 3,578 4313 5,422 5,784 5,936 6,105
HAWAII 2 2 2 2 2 2
IDAHO 690 991 1,920 3219 4,668 5,097
ILLINOIS 42,436 45243 48,247 49,976 50,465 54,836
INDIANA 14,900 15,820 16,320 17314 17,743 19,609
IOWA 85,505 92,523 | 100,494 | 101,713 | 100,427 | 112,503
KANSAS 5,883 6,480 7325 8,163 8,373 8,621
KENTUCKY 6,535 6,817 6,872 6,773 6,641 6,878
LOUISIANA 2,488 4341 6,900 7476 3,837 10,278
MAINE 174 172 168 165 163 162
MARYLAND 235 221 216 222 203 202

3 3 3 2 2 2
MASSACHUSETT
S
MICHIGAN 2,303 2,345 2382 2374 2,326 2,288
MINNESOTA 29,543 31,684 35,058 36,051 39,207 43,595
MISSISSIPPI 11,797 12,761 14,098 15,436 16,705 17,779
MISSOURI 11,259 12,141 12,962 13,285 13,753 16,952
MONTANA 3,184 3,542 3,533 3,521 3,619 4,227
NEBRASKA 7518 8,365 8,566 9,090 9,702 12.146
NEVADA 0 0 0 0 0 0
NEW 3 3 3 1 1 1
HAMPSHIRE
NEW JERSEY 13 17 30 40 41 1]
NEW MEXICO 223 223 262 341 563 971
NEW YORK 473 476 493 491 168 463
NORTH 1,654 1,627 1,639 1,603 1,643 1,640
CAROLINA
NORTH 9,450 13,819 17,615 20,005 25,470 28,709
DAKOTA
OHIO 6,533 6,724 7.330 7,220 6,903 7511
OKLAHOMA 360 393 395 591 608 618
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STATE FY 2009 | FY 2010 | FY2011 | FY 2012 | FY 2013 | FY 2014
OREGON 719 724 764 743 810 777
PENNSYLVANIA 59 52 50 45 38 34
PUERTOQ RICO 103 103 103 53 57 56
RHODE ISLAND 2 2 2 2 2 2
SOUTH 2,143 2,232 2,344 2,303 2,167 1,946

CAROLINA

SOUTH 18,405 22,733 27,711 29,838 32,818 38.414
DAKOTA

TENNESSEE 2,158 2,361 2,595 2,653 2,564 2,579
TEXAS 1,997 2,244 4,028 5,524 6,441 6,426
UTAH 13 14 14 15 15 12
VERMONT 18 16 16 16 14 14
VIRGINIA 211 224 229 235 226 215
WASHINGTON 7,007 7,097 8,522 10,188 10,516 10,722
WEST VIRGINIA 12 11 11 10 10 8
WISCONSIN 2,832 2,881 3,000 3,046 2,935 4,147
WYOMING 300 318 314 550 543 530
TOTAL 292,964 323,565 360,852 380,376 397,521 441,307
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TABLE 5C. RENTAL PAYMENTS FOR CREP ACREAGE ($1,000)

STATE FY 2009 | FY 2010 | FY2011 | FY 2012 | FY 2013 | FY 2014
ALABAMA 0 0 0 0 0 0
ALASKA 0 0 0 0 0 0
ARIZONA 0 0 0 0 0 0
ARKANSAS 671 702 707 706 704 706
CALIFORNIA 546 500 500 498 358 175
COLORADO 2,360 2,403 2,430 2,421 2,488 2,891
CONNECTICUT 0 0 0 0 0 0
DELAWARE 647 656 664 651 654 669
FLORIDA 0 0 0 0 0 0
GEORGIA 0 0 0 0 0 0
HAWAII 0 8 8 24 24 37
IDAHO 2,263 2,309 2,311 2,283 2,271 2,213
ILLINOIS 20,430 20,390 21,352 24,166 25,321 26,569
INDIANA 885 1,162 1,355 1,591 1,746 1,909
IOWA 300 403 452 494 633 721
KANSAS 945 1,168 1,270 1,607 1,766 1,845
KENTUCKY 17,890 18,430 18,396 18,319 18,092 18,230
LOUISIANA 3,942 3,940 3,909 3,929 3,879 3,946
MAINE 0 0 0 0 0 0
MARYLAND 9,581 10,013 10,271 10,440 10,312 10,268
MASSACHUSETT 0 0 0 0 0 0
S
MICHIGAN 8,356 8,940 9,234 9,406 9,518 9,807
MINNESOTA 10,362 10,353 10,346 10,348 10,344 10,179
MISSISSIPPL 0 0 0 0 0 0
MISSOURI 3,813 3,787 3,712 3,631 3,564 3,551
MONTANA 972 976 962 991 993 868
NEBRASKA 7,868 7,975 8,079 8,007 7,984 7,635
NEVADA 0 0 0 0 0 0
NEW 0 0 0 0 0 0

HAMPSHIRE

NEW JERSEY 80 84 92 95 95 99
NEW MEXICO 0 0 0 0 0 0
NEW YORK 1,859 1,909 1,929 1,925 1,931 1,981
NORTH 3,550 3,618 3,669 3,692 3,665 3,662
CAROLINA

NORTH 59 62 62 57 58 57
DAKOTA

OHIO 18,328 19,536 20,664 21,290 21,510 22,065
OKLAHOMA 9 15 30 34 36 39
OREGON 2,955 3,123 3,344 3,492 3,537 3,643
PENNSYLVANIA 21,401 21,935 21,995 20,800 19,549 18,903
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STATE FY 2009 | FY2010 | FY2011 | FY 2012 | FY 2013 | FY 2014
PUERTO RICO 0 0 0 0 0 0
RHODE ISLAND 0 0 0 0 0 0
SOUTH 0 0 0 0 0 0
CAROLINA
SOUTH 0 1,052 5,225 6,896 7,735 8,658
DAKOTA
TENNESSEE Q 0 0 0 0 0
TEXAS 0 0 0 0 0 0
UTAH 0 0 0 0 0 0
VERMONT 213 245 260 268 272 279
VIRGINIA 2,125 2,186 2,254 2,273 2,265 2,255
WASHINGTON 1,997 2,124 2,218 2,324 2,474 2,547
WEST VIRGINIA 324 364 399 432 449 471
WISCONSIN 4,747 4,849 5,006 5,128 5,207 5317
WYOMING 0 0 0 0 0 0
TOTAL 149478 155,219 163,105 168,218 169,432 172,197
10.  What NRCS specific practices and programs are available to producers to improve water

quality? Can you provide a breakout of the total dollars and acres, by state, and by program, that
were funded by NRCS that contribute to improved water quality from the years 2008 through
2014.

Response: Water quality improvements can be realized through a variety of NRCS programs,
including Conservation Technical Assistance (CTA), the Environmental Quality Incentives
Program (EQIP), the Conservation Stewardship Program (CSP), Wetlands Reserve Easements,
and the Regional Conservation Partnership Program (RCPP). Conservation planners use a
systems approach for developing conservation plans that employ a suite on practices to address
water quality needs based on site-specific conditions. Typically it is a combination of 3 or more
practices applied on a given field, but the combination varies depending on site conditions and
operation factors (list of typical practices at Question 3). Since 2008, NRCS has provided nearly
$3.5 billion in farm bill funding to assist producers in implementing conservation practices that
can help address water quality concerns on over 700,000 acres of their lands.

11 Our nation’s farmers are often bombarded with mixed messages, complex programs, and
several options to manage their natural resources all coming from several sources including
county, state, federal governments as well as the private sector and cooperative extension. With
all the options and suite of conservation practices that producers can use to improve water
quality what is NRCS doing or can NRCS do to improve education and outreach to producers so
they are aware of the best practices to choose from.
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Response: NRCS routinely conduets outreach to producers on conservation programs and
opportunities through technical sessions, public meetings, and public notices, among other
approaches to inform producers on the array of resources available to assist them with their
operational and water quality objectives. Following the enactment of the 2014 Farm Bill, NRCS
used a number of traditional and digital communications tools to share information on
opportunities for assistance through Farm Bill programs, including a suite of Farm Bill
webpages, brochures and other communications resources that were available in English
(www.nres.usda.gov/FarmBill) and Spanish (www.nres.usda.gov/enespanol).

NRCS gave special focus to the new conservation compliance provisions to ensure those who
receive crop insurance subsidies know the new requirements, NRCS worked with FSA and
RMA to create outreach materials specifically for specialty crop producers, conducted interactive
training through webinars, hosted specific outreach sessions, met muitiple times with producer
stakeholder groups, and sent direct producer lctters with information about the new provisions.

One new resource for our customers included a Get Started with NRCS webpage and brochure
(available in English and Spanish) and a video that walks customers and potential customers
through how to get technical and financial assistance from NRCS.

The agency encouraged state, area and field offices to host outreach meetings, providing
information to communitics on assistance available through Farm Bill conservation programs.
Meetings were especially prevalent in the 20 states in the StrikeForce for Rural Growth and
Opportunity Initiative, where meetings were hosted in nearly all counties classified as
persistently impoverished. These meetings provided historically underserved landowners with
opportunities to learn about Farm Bill assistance.

In addition, for Fiscal Year (FY) 2015, NRCS, at the national level, is partnering with 12
community-based organizations, through cooperative partnership agreements, to assist
new immigrant farmers, specialty crop farmers, and limited resouree and socially-
disadvantaged farmers and ranchers with technical assistance, on-site demonstrations,
program awareness, inner-city urban agricuiture, land loss prevention, and training
opportunities. NRCS is also partnering with three tribal entities to conduct face-to-face
educational mectings and workshops with tribes and their members, to further explain the
2014 Farm Bill programs.

Senator Patrick Leahy

1. Payment Limits & edge of field monitoring. Vermonters are increasingly demanding to
know that the dollars being spent on conservation measures are going to where there will be the
greatest improvement in water quality. We also know that the EPA will require much greater
accountability when it issues the new phosphorus rule for Lake Champlain. Unfortunately there
is very little data from which we can cstimate the effect of even the most standard practices, such
as cover crops. The NRCS in Vermont is doing great work to try to quantify the conservation
benefits of various practices through an initiative started by your predecessor Chief White. Your
staff and conservation partners have been able to demonstrate the environmental benefits of
specific practice implementation through this “edge of field” monitoring of runoft in paired
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watersheds studies that will be able to document nutrient reduction value of specific on-farm
practices. This monitoring is leading to increased farmer willingness to take on the risk of new
ideas or conservation practices and enable conservation partners and farmers to fine tune various
practices.

But there are significant costs to get the results of a full five year study of edge of field
monitoring. There is the installation of costly monitoring equipment and ongoing site
maintenance, data collection, and analysis costs every year. Those costs can easily reach as high
as nearly $150,000 in Vermont since our winter maintenance costs can run higher, although I
understand that your national payment rates often only cover $110,000. I raise these figures,
Chief Weller, because those payments for this edge of field monitoring, basically an on-farm
research project that in the long run is going to help you at NRCS better understand where and
how to implement these conservation practices, those payments count against the farmers USDA
payment limits for conservation payments, specifically EQIP. So if we have a farmer who is
participating in this monitoring he is handcuffed when it comes to completing other conservation
practices on the farm. This simply is not right. That a farmer’s work to help USDA better use
these practices, in the end will limit that farmers ability to implement voluntary conservation
projects on his farm and their ability to achieve meaningful water quality improvements where
they are greatly needed. This must be addressed.

My question for you Chief Weller, is this, will the NRCS classify the Edge of Field Water
Quality Installation (202) and Edge of Field Water Quality Monitoring and Evaluation (201) ina
way that allows all of the work to be competed without impacting the farmers payment
limitations to carry out other conservation practices on his or her farm?

Response: The Edge of Field Water Quality Installation (202) and Edge of Field Water Quality
Monitoring and Evaluation (201) practices are currently being implemented through EQIP
contracts with producers. Because this is a financially assisted EQIP practice, the payments must
by statute and regulation count toward a producer’s payment }imitation. While many producers
are willing to do so for the benefits that monitoring activities provide, the Agency recognizes that
it may affect the ability of producers to access financial assistance for other conservation
practices.

NRCS is exploring other monitoring opportunities to reduce the impact of the practice cost on
producer payment limitations. For example, implementing edge of field monitoring activities
through contribution agreements with local partners. NRCS is also expanding partnerships with
agencies with monitoring and research missions in order to increase the availability of edge of
field monitoring for interested producers implementing conservation practices where
performance information would be most important. For example, in the Great Lakes basin,
NRCS is working closely with USGS to identify locations where farmers would be interested in
cooperating to install edge of field water quality monitoring stations; the resulting data will
benefit the produccrs as well as both agencies. In addition, the Regional Conservation
Partnership Program may offer another opportunity for NRCS to encourage more partners to
leverage the cost of water quality monitoring and reduce or eliminate the cost to farmers.

Edge of field water quality monitoring and evaluation is an expensive and time-intensive activity
that requires a long-term commitment from all involved (landowners, scientists, and partnering



386

agencies and organizations). To be effective, monitoring needs to be conducted over a number
of years in the context of a targeted plan for building data and information to further our
understanding about the efficacy of conservation practices. NRCS has a long history of working
within established partnerships to address natural resource challenges and is committed to the
use of edge of field water quality monitoring and evaluation in locations and site conditions
where evidence and data are needed to demonstrate results.

2. Increasing Use of Tile drainage

Chief Weller, you mentioned in your testimony the work by NRCS on best management for
areas of the country that are heavily tiled and the importance of finding ways for crops to access
the valuable nutrients when they need them and not just having the tile system carry them
downstream. In recent years we have seen a growing interest in Vermont from farmers that want
to install tile drainage to help them to better fower groundwater levels quickly in the spring so
they can get access to their fields. With new inexpensive technology becoming more readily
available we are seeing miles of new tile being installed in Vermont each year. Although the
state of Vermont has no official records to quantify these installations, it has mostly been
anecdotal as we see the giant equipment rolling through town. As we work so hard on reducing
agricultural water quality impacts in Vermont we know very little about the water quality
outcomes of this massive change to drainage patterns on landscape. However, we have seen
research from the Midwest that has said that tiled farm fields are often the largest contributors of
nitrate and phosphorus pollution to rivers, lakes and strecams. [ am very concerned that this rush
by farmers to install new tile in Vermont will result in extremely high levels of dissolved
phosphorus making its way to our waterways.

Will the NRCS be able to help the state of Vermont to undertake further monitoring of existing
tile drainage systems in Vermont to assess their impact on water quality? Will the NRCS
consider funding conservation practices that may reduce nutrient levels in the discharge from tile
drains?

Response: NRCS allows use of financial assistance for edge-of-field monitoring activities to
monitor surface runoff from farm fields and from tile outlets draining those fields. To date,
NRCS has seen greater interest from producers wanting to employ edge-of-field surface runotf
monitoring than tile drain monitoring. NRCS will continue to offer these monitoring practices in
tile drainage situations in Vermont and across our nation.

NRCS currently has multiple practices that can be employed to “avoid, control and trap™
nutrients in a systems approach to reduce nutrient levels in the discharge from tile drains. One of
the most important conservation practices is Nutricnt Management, which aims to optimize
nutrient recovery by the crop. Control of nutrient losses can be assisted with practices such as
Cover Crops, the planting of grasses, legumes, and forbs for seasonal vegetative cover to absorb
soil nutrients when cash crops are unavailable to do such. Off-sitc measures such as Riparian
Forest Buffers and Created Wetlands are practices that can trap nutrients that have made it out of
the field and through the tile drain system. These and other practices are available for producer
use while NRCS continues to evaluate new conservation technologies. In Vermont, NRCS is
currently evaluating a Phosphorus Removal System conservation practice that could be located at
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the end of a tile drain, and in Ohio and Indiana, NRCS is beginning to use gypsum as a soil
amendment for its potential to bind with phosphorus. NRCS plans to have this technology
available nationwide beginning in 2016.

3. FPP-ALE concerned about dramatic reduction in farmland conservation - Even before 1
worked in the 1996 Farm Bill to create the Farmland Protection Program, which was based off of
Vermont's own Farms for the Future Program, I have been a strong supporter of conserving
farmland. FPP was a very important USDA farm program, it was in fact our only federal
program focused solely on preserving farmland in this country. 1 should add that according to
USDA's own research and the National Resources Inventory we know that in the 25-year period
between 1982 and 2007, over 23 million acres of America’s agricultural land were lost to
development. Even more alarming is that our most fertile and productive land was developed at a
disproportionately higher rate.

From a water quality perspective this is deeply concerning because our well-managed
agricultural lands supply important services for our environment by providing food and cover for
wildlife, help control flooding, protecting wetlands and watersheds, and maintaining air quality.
These farinlands not only absorb and filter wastewater but they also provide important
groundwater recharge. This is why our farmland conservation programs must be a top priority.

In the 2014 Farm Bill we combined the three separate easement programs into a single program,
Agricultural Conservation Easement Program (ACEP), with two different branches, one for
wetland easements and the other for Agricultural Lands Easements (ALE). I was very concerned
when the funding allocations for Fiscal Year 2014 were released and we saw such a dramatic
drop in the funding available for our working lands preservation through ALE. This is the only
federal program available to preserve important working agricultural lands that are under severe
threat to development, but we do have other resources available to help conserve wetlands. 1
hope that you will commit to working with me to find a more equitable balance of the funds for
ACEP.

Will you agree to follow up with my staff about the process for Fiscal Year 2015 and finding a
suitable balance between the funds available for Agricultural Lands Easements and Wetlands?

Can you also assure me that your new rules for ACEP, and how NRCS works with states like
Vermont and conservation partners, will allow for the much needed flexibility that states require
in order to implement ALE and work with farmers on the ground?

Lastly, [ am was greatly concerned when | learned recently that NRCS may move to rank all
easement projects nationally, wetlands and working lands, together in a single list. 1 am troubled
that the Department would try to compare what is ““apples to oranges™ actually more like “apples
to asteroids™ because these easements have such different goals and needs. I hope you will
reconsider this proposal so that the two types of casements are not compared in that way.

Response: Funding for the Agricultural Conservation Easement Program (ACEP) established by
the 2014 Farm Bill is less than one-half of that previously available under the Wetlands Reserve
Program (WRP), the Grassland Reserve Program (GRP), and the Farm and Ranch Lands
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Protection Program (FRPP), the repealed programs. NRCS is implementing this program to
respond to demand on an annual basis and is not establishing a funding split between the
Agricujtural Lands Easements and Wetlands Reserve Easements over the life of the Farm Bill.
We anticipate that the funding proportion will fluctuate reflecting partner demand and the
dynamic nature of agricuitural lands.

In 2014, a total of approximately 90,000 acres of farm and ranch lands were protected through
new ACEP-Agricultural Land Easement (ALE) enrollments, and 55,000 acres of wetlands were
restored and protected through new ACEP-Wetlands Reserve Easement enrollments. While the
reduced funding resulted in reduced enrollments across the entire program compared to its
predecessors, in FY 2014 ACEP-ALE enrollment was 46 percent of the historic average acres
under FRPP/GRP, while ACEP-WRE cnrollment was 31 percent of the historic average acres
under WRP. NRCS worked diligently to provide an equitable allocation of acres and funds
across states and will continue to do so in FY 2015.

NRCS recognizes the importance of balancing consistency and flexibility in ACEP, and worked
closely with stakeholders to ensure that perspectives were heard. Throughout FY 2014, NRCS
participated in numerous listening sessions, meetings, conference calls, and other fora with
partners and interested landowners in regard to the transition from FRPP to ACEP-ALE. NRCS
has incorporated the feedback received into the draft regulations and associated policy in an
effort to improve the efficiency and equitability of ACEP-ALE program delivery. NRCS will
also be requesting input on the regulations through the public comment process when the interim
final regulations are published in the Federal Register.

Lastly, NRCS is not making any move to rank all easement projects nationally and did not do so
in FY2014. The ranking and selection of individual projects is and will continue to be conducted

at the State level.

Senator Amy Klobuchar

1. No one has done more work to plan for the types of projects supported by the Regional
Conservation Partnership Program (RCPP) than producers and stakeholders in the Red River
Valley. What sort of considerations have USDA and NRCS made during the application process
to work with early actors to ensure that their well-planned and high-quality projects are reflected
in the final announcement? When can we expect those final announcements to be made?

Response: The Natural Resources Conservation Service (NRCS) review of the applications
identified that a variety of partners are poised to utilize the Regional Conservation Partnership
Program (RCPP). Partners with early interest and new partners both submitted excellent, well-
planned proposals, and NRCS did not provide priority upon proposals based simply upon early
interest. NRCS staff held over 65 small group sessions, four large public sessions, two webinars,
and web page updates to provide information to applicants. NRCS conducted an intensive
technical and programmatic evaluation of full proposals for potential funding. Final awards were
announced in January 2015.
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2. For producers in the Red River Valley, water retention and flood mitigation are
especially important. We crafted RCPP to expand eligibility to include water quality and quantity
issues specifically to allow local landowners to address, through USDA conservation programs,
the consistent flooding they experience. The Farm Bill authorized mandatory funding of $100
million annually through FY2018 for RCPP. Are these investments in line with producer
demand? Has the number of worthwhile proposals significantly outstripped total funding?

Response: The Natural Resources Conservation Service (NRCS) announced the availability of
Regional Conservation Partnership Program (RCPP) funding in May 2014. Final full proposals
were received from 210 applicants, with funding requests that exceeded $1.3 billion; over 4
times the available funding. In January 2015, 115 proposals were identified for award of the
available $372 million in RCPP funding, with partner contributions estimated at nearly $400
million.

Senator Michael Bennet

1. Can you please speak about the importance of the EQIP program to improving irrigation
efficiency in the arid West? Can you give us a few examples of success stories using EQIP from
that region of the country?

Response: On-farm irrigation efficiency--the share of applied water that is beneficially used by
the crop—has increased in recent decades. These water-use cfficiency gains provide not only
farm-level benefits through production gains and more efficient water use, but also contribute to
off-farm benefits, such as improved fish and wildlife habitat. The efficiency of irrigation systems
is particularly important in the arid western States. In these States, over half of the farms
receiving public assistance for irrigation investments made use of the Environmental Quality
Incentives Program (EQIP). Since the 2008 Farm Bill, The Natural Resources Conservation
Service (NRCS) has invested over $540 million in contracts with producers to improve irrigation
efficiency on over 4.1 million in the western region of the United States.

Success Stories Using EQIP to Address Irrigation Efficiency:

e California — Water savings/Conservation Planning. In California’s Central Valley,

conserving irrigation water is priority number one. With the help of NRCS programs and
a conservation plan that almond grower Sacramento Aguilar developed in 2010, Aguilar
cut his irrigation usage from seven acre feet to three acre feet. With micro-irrigation and
cover crop plantings between rows through the Environmental Quality Incentives
Program (EQIP), his 13-acre property can be considered a model of conservation in
California’s Central Valley. In addition, Aguilar’s cover crop seed mix included phacelia
and common vetch to attract pollinators to the property. Considering pollinators are
essential to almond production, adding cover crops was an easy decision to make.

e California ~Water savings/Conservation Planning. For Simon Sihota, an almond and
wine grape grower in Fresno County, conservation is the key ingredient to ensuring a
productive farming season especially during drought conditions. Sihota converted a
majority of his 500 acres from flood irrigation to a mix of micro irrigation and drip with
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the help of NRCS. Moisture sensors were installed to provide more accurate data on
when to apply water and how much water is really needed. Sihota participated in the
NRCS EQIP, over a period of three years, to complete the work. Since the conversion, he
not only saved 50 percent of his typical water use but he is also able to now use off-peak
water rates, pay approximately 20 percent less in energy costs when running his irmgation
pumps, fight fewer weeds in his planting rows and has cut down on his fertilizer use.

» Kansas — Ogallala Aquifer Initiative (OAI) - Loving Farms is owned and operated by
Marty Loving of Pawnee Rock, Kansas. He had been concemed about the efficiency of
his flood irrigation systems for several years; his combine, equipped with a yield monitor,
was showing him 220 bushels per acre corn on the top end of the field and 140 bushels
per acre corn on the bottom end of the field. In 2011, Marty began working with NRCS
to use EQIP assistance to install Sub-Surface Drip Irrigation (SDI) on 80 acres of flood-
irrigated land. After the installation of the SDI system, Marty now sces a consistent 220
bushels per aere reading on his yield monitor throughout the 80-acre field. The water
savings has proved to be tremendous; his average water use was 18.6 acre inches (ac/in)
per year with flood irrigation and now with SDI, he averages 10.5 ac/in water use per
year. This is a savings of 17,595,792 gallons of water per year. In 2012, Loving replaced
another 65 acres of flood irrigation with SDI. Previously, he used 16.1 ac/in of water per
year. Now he uses 10 ac/in per year. His corn yield inereased from an average of 180
bushels per acre using flood irrigation to 240 bushels per acre using SD1. His electricity
usage has decreased 30-40 percent on both new SDI systems due to less pumping time
and variable frequency drives installed on the electric motors. With SDI, Marty can
deliver enough water to his crop to keep up with its daily water use, even during peak
water use days in the summer. He can get irrigation water to every acre in these fields
every day, whereas with flood irrigation, it took him 10 days to get water on every acre.
SDI has proven to be at least 93 percent efficient with water use.

2. We've seen a lot of enthusiasm for the Regional Conservation Partnerships Program
(RCPP) in Colorado. As you know, quite a bit of our state was designated as a Critical
Conservation Area (CCA) under the program beeause we're a water-stressed region of the
country facing regulatory challenges. As you also know, our water is vital in Colorado. We are
the headwaters state, delivering water downstream to 19 other states and Mexico. Can you talk
about where USDA is in the process for making awards under the RCPP?

Response: The Natural Resources Conservation Service (NRCS) announced the availability of
Regional Conservation Partnership Program (RCPP) funding in May 2014. Final full proposals
were received from 210 applicants, with funding requests that exceeded $1.3 billion; over 4
times the available funding. In January 2015, 115 proposals were identified for award of the
available $372 million in RCPP funding, with partner contributions estimated at nearly $400
million. NRCS is in the process of finalizing agreements with partners currently.

3. The application of the Endangered Species Act (ESA) has become a top-of-mind issue
for a lot of people in Colorado. And let me say for the record that I'm a strong supporter of the
ESA. It’s a statute that’s protected a lot of the wildlife that make the West such a special place
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to live. We’ve appreciated NRCS” efforts to facilitate habitat conservation for the Greater sage
grouse. Can you discuss the Agency’s ongoing work in this arena in light of the certainty brought
about by a 5-year Farm Bill?

Response: Through the Working Lands for Wildlife partnership, NRCS and the USFWS
developed a creative approach to incentivize voluntary conservation, by addressing landowner
concerns about regulation under the Endangered Species Act (ESA). Using traditional ESA tools
{Contference Reports/Opinions and Biological Opinions), USFWS provided an “expanded”
duration of regulatory coverage (cxcmption for incidental “take™ of a species) that lasts for up to
30 years for implementation of select conservation practices. This approach was formalized in
2012 through an cxchange of letters between former NRCS Chief Dave White and USFWS
Director Dan Ashe. With the certainty provided by the 5-yr farm bill, NRCS is looking at
additional opportunities to provide a commitment to voluntary wildlife conservation for the next
5 years, with the specific goal of resolving the threats for the identified Working Lands for
Wildlife priority species.

4. From recent conversations with NRCS, we understand that the rules and the policy
manual governing the Agricultural Land Easements (AL E) program will not be available until
March or April, when 2015 project selection will already be underway. Since the ALE program
was specifically designed with partner organizations to implement the work on the ground, can
NRCS share the draft policy manual and segments of the rule that arc of primary concern to the
programs’ partners? We think that a small group of program participants could review these and
provide feedback that will ensure that the program runs smoothly going forward.

Responsc: NRCS greatly encouraged input into its policy deliberations and engaged
stakeholders in several listening sessions and other venues to gain input. The agency also has
welcomed feedback on the policy used in FY 2014 from interest groups. In Dccember 2014, the
Office of Management and Budgct (OMB) held a listening scssion to obtain stakcholder input
into the rulemaking process, and these views also will be considered in the finalization of the
ACEP rule. Additionally, the interim ACEP rule will include a request for comments. ACEP
project sclection will not occur until after the interim regulations and new ACEP policy are
published, so that partners will have ample opportunity to review the rule and provide additional
comments.

5. We are deeply concerned about the much smaller ALE program allocations in 2014 and
what we are wamed may be coming in 2015, These allocations are lower than we had seen in
previous years under the FRPP Program. We understand that the new ACEP program has less
funding overall than in the previous Farm Bill and that there were effects from sequestration, but
two additional components of the 2014 funding allocations are of concern.

First, it appcars that through new allocations to “Program Implementation costs™ and NRCS
Technical Assistanee, that one third of all funding allocated to the program is not making it to
landowners for on the ground conservation. Instead, we fear that this went to NRCS overhead
and admuinistrative expenses, something that did not occur under the FRPP program. Why is so
much money being spent internally and not reaching the ground as intended?
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Second, when we took a look at the 2014 allocation, almost 80% of those funds are going to the
Wetlands program and related Technical Assistance within NRCS. This is much different than
the historic 60/40 split of funds between Wetlands and the FRPP program. Does NRCS plan to
even out funding between the two program components in order to be closer to the 60/40 split
over the life of the 2014 Farm Bill?

Response: Shared costs (program implementation costs) cover the infrastructure, equipment, and
administrative components necessary to deliver conservation programs. In FY2014, the
contribution methodology for the shared costs was adjusted to ensure that all programs that
depend on those shared services contribute appropriately, including ACEP. While WRP had
previously contributed to these shared costs, fiscal year (FY 2014) was the first year that the
Agricultural Land Easements (ALE) (FRPP and GRP) contributed. The contribution to shared
costs for ACEP is calculated across the technical assistance (TA) available for the entire
program, not by program component. The proportion of ACEP funds going to TA is about 31
percent. While about 10 percent ACEP funds are going to shared costs, this investment is what
makes it possible to deliver the program to partners and the public,

The historic split between WRP and FRPP/GRP was 73 percent and 27 percent respectively. The
average annual funding available under the new ACEP program will be approximately $368
million annually, about 47 percent of the amount previously available under the repealed
programs. In FY2014, the ACEP funding split was approximately 66 percent ACEP-WRE and
34 percent ACEP-ALE. While the reduced funding resulted in reduced enrollments across the
entire program compared to its predecessors, in FY2014, ACEP-ALE enrollments were 46
percent of the historic average acres under FRPP/GRP while ACEP-WRE enroliments were 31
percent of the historic average acres under WRP. Similarly, ACEP-ALE received a larger
relative proportion of funds than historically were received under the predecessor programs.
NRCS is implementing ACEP to respond to demand on an annual basis and is not establishing a
funding split between the Agricultural Lands Easements and Wetlands Reserve Easements over
the life of the Farm Bill. We anticipate that the funding proportion will fluctuate reflecting
partner demand and the dynamic nature of agricultural lands.

Senator Joe Donnelly

I There are a great number of Hoosier farmers who have been implementing conservation
practices like cover crops on their farms, and one of the complaints that 1 have heard from
producers is that frequently different USDA agencies and services, like NRCS, FSA, or RMA,
may have different policies regarding cover crop management and termination policies. [ suspect
that making farmers navigate that extra layer of bureaucracy can be a disincentive to
implementing this conservation practice.

Can you commit to me that you will work with your peers within USDA to ensure that we have
harmonized policies for practices like cover crops?

Response: NRCS, RMA, and FSA have all worked together to develop NRCS Cover Crop
Guidclines that address producers’ concerns, while still providing them the flexibility they need
for their specific growing conditions. The same three agencies and several partners have worked
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together to update the NRCS Cover Crop Guidelines three times over the last 3 years, primarily
to address the unique challenges faced in the drier climates of the U.S. We will continue
collaborate and to remain responsive to issues and opportunities for improvement.

Senator Thad Cochran

1. Your testimony covered many of the voluntary partnerships and initiatives currently
carried out through USDA’s Natural Resource Conservation Service (NRCS) that offer financial
incentives to producers for implementing best management practices on their operations
resulting in positive environmental outcomes for water quality. How do the Farm Service
Agency (FSA) conservation programs, including the Conservation Reserve Enhancement
Program (CREP) contribute to these partnerships and initiatives for water quality? Please
provide some examples.

Response: Although CREP is administered at the state level while NRCS’s landscape
conservation initiatives are developed to be regional in nature, there are examples of the
alignment of CREP with initiatives. In the Oklahoma portion of the Illinois River Sub-basin and
Eucha-Spavinaw Lake Initiative (a two-state effort with Arkansas), for example, NRCS’s work
built on existing efforts to protect riparian areas through both CREP and a 319 riparian progran.
All partnering agencies in the area conducted outreach to educate producers on opportunities to
improve water quality through both in-field and edge-of-field practices. Because the participating
programs—CREP, 319, and EQIP—have different requirements and offer different management
activities, producers have scveral options to address water quality run-off from their fields. The
combined efforts of these programs are achieving results, with significant declines in bacteria in
several water bodies within the watershed. For example, the Oklahoma Conservation
Commission identified a 41 percent reduction in expected instantaneous E. coli loading in Flint
Creek in their Illinois River Watershed Implementation Report as a result of agricultural
conservation efforts.

2. In June, NRCS announced that $5 million was available in financial assistance through
the Environmental Quality Incentives Program (EQIP) for the Mississippi Water Conservation
Management Project. There has been significant producer interest in this announcement
throughout the Mississippi Delta. When should producers expect to be notified of selection and
when should producers expect to receive contract awards?

Response: In early June 2014, Mississippi NRCS announced the Mississippi Water
Conservation Management Project with the application period ending on June 30, 2014. There
was significant interest in the project and Mississippi NRCS started pre-approving applications
in August 2014, with pre-approval notification letters being sent during the months of August
and early September. All funds were obligated by the end of September.

Mississippi Water Conservation Management Project (MWCMP) for 2014:

Applied Enrolled
Applications/Contracts 1,422 415
Acres 196,373.7 84,030.6
Funds Requested $7,081,661 $4,851,567
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3. The Conservation title of the 2014 Farm Bill underwent a significant overhaul with the
consolidation of several programs with common goals and purposes. With the creation of the
new Regional Conservation Partnership Program (RCPP), which has the primary goal of
addressing water quality and quantity issues, what is NRCS’s plan moving forward with
landscape initiatives that typically have been delivered through programs like EQIP and other
conservation programs? In subsequent years, which initiatives should we expect to see
continued investment in? What programmatic investments and plans does NRCS have for the
Lower Mississippi River Valley to deal with environmental and natural resource priorities like
water quality?

Response: Landscape conservation initiatives enhance the locally led process to better address
regionally important eonservation goals across boundaries. Through landscape initiatives, NRCS
is able to coordinate its eonservation program implementation efforts with other potential efforts
in the region. Since establishing the initiatives under the 2008 Farm Bill, NRCS has used
successes and lessons learmned to enhance the delivery of landscape conservation initiatives. With
tools like the Regional Conservation Partnership Program, the 2014 Farm Bill further
emphasizes the focus on building effective partnerships and obtaining meaningful results for key
natural resouree concerns.

NRCS will continue to work with partners to improve outcomes through landscape conservation
initiatives. For FY 2015, NRCS intends to continue implementation of the following named
initiatives through dedicated EQIP, CSP, and/or ACEP funding: Bay Delta Initiative, Driftless
Area Conservation Initiative, Great Lakes Restoration Initiative, Gulf of Mexico Initiative,
[llinois River/Eucha-Spavinaw Watershed Initiative, Mississippi River Basin Healthy
Watersheds Initiative, National Water Quality Initiative, Ogallala Aquifer Initiative, Red River
Basin Initiative, Lesser Prairie Chicken Initiative, Sage Grouse Initiative, and Longleaf Pine
Initiative. These initiatives are partner- and results-driven, and, based on annual reviews and
existing initiative plans, NRCS intends to continue many of the initiatives if there is significant
partner interest and progress in achieving results. Mississippi partners have and continue to be
very active in initiatives, particularly the Mississippi River Basin Healthy Watersheds and Gulf
of Mexieo Initiatives. Going forward, as some initiatives are closed out, NRCS may invest in
new ones as partner interest and regional need is demonstrated. At the same time, NRCS limits
overall investment in these targeted efforts in order to maintain broadly available program
funding.

4. Some States have passed legislation or entered into MOUSs with Federal and state
agencies to adopt regulatory certainty programs. Under these programs, a producer or landowne:
receives regulatory assurances from future regulations if he or she agrees to implement best
management practices. What is USDA’s role in these types of existing relationships or
agreements to date? Has USDA led any efforts to promote this type of approach for water
quality through any program grants or pilots? Are there currently any interagency discussions
for advancing this type of approach for regulatory certainty?

Response: States are pursuing a range of approaches, collectively referred to by USDA as
Certainty programs, to incentivize the voluntary adoption of systems of conservation practices to
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achieve specific environmental objectives, such as water quality improvements. These programs,
also called “certification” or “assurance” programs, recognize producers for meeting a baseline
level of natural resource stcwardship.

USDA does not lead the development or administration of State Certainty programs, but has
supported States in two major ways:
» Providing technical assistance and consultation to States and stakeholders interested in
developing programs
» Prioritizing financial and technical assistance for producers participating in Certainty
programs, consistent with USDA authorities.

USDA has worked with States at varying stages of developing and implementing Certainty
programs. In some cases, the Department has simply provided information and served as an
advisor to States exploring the concept. In other instances, USDA has played a more visible role.
For example, in January 2012, Secretary Vilsack signed an MOU demonstrating USDA’s
support for the State of Minnesota’s work in developing a Water Quality Certification Program.
NRCS subsequently has provided dedicated EQIP financial assistance to producers participating
in the program pilot.

In 2012, an NRCS Conservation Innovation Grant {CIG) was awarded to the Maryland
Department of Agriculture to support development of the State’s Agricultural Certainty Program.
Regulations for the program were published in October 2014. NRCS Maryland has developed
EQIP ranking criteria to prioritize participants in this Certainty program once it is made available
to producers.

5. The Agriculture IR took cffect upon publication last spring with the opportunity for the
public to provide comments. That comment period closed on July 7, 2014. How many comments
did USDA reccive on the interpretive rule? Was USDA involved with other Federal agencies in
reviewing these comments? If no, why not? Was there any discussion or consideration about
how to address the comments through an amendment or withdrawal of the rule? The FY 15
Omnibus spending package includes language directing the U.S. Environmental Protection
Agency and the U.S. Department of the Army Corps to withdraw the agricultural interpretative
rule. In the event of the passage of the FY 15 omnibus spending package, please provide a
detailed explanation of what steps the agency will take in order to accomplish the congressional
directive? How long will it take the agency to do this?

Response: The U.S. Environmental Protection Agency (EPA) and U.S. Army Corps of
Engineers (USACE) published the Intcrpretive Rule (IR) in April 2014 with the intent to clarify
exemptions for certain agricultural conservation practices that might be implemented in waters
subject to the jurisdiction of the Clean Water Act. Because the IR is under the jurisdiction of
EPA, the U.S. Department of Agriculture (USDA) was not a party receiving or reviewing
comments received through that public process. On December 16, 2014, President Obama
signed the Consolidated and Further Continuing Appropriations Act, 2015, which instructs the
EPA and the Department of the Army to withdraw the agencies’ interpretive rule. Consistent
with the statutory directive, the EPA and the Army have withdrawn the interpretive rule.
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6. In the Memorandum of Understanding (MOU) between USDA, the Army Corps, and
EPA related to the Agriculture Interpretive Rule, there is specific reference that NRCS is using
statutory authority under the Soil Conservation and Domestic Allotment Act in order to enter
into the MOU. Please provide an explanation of why and how NRCS used this authority to enter
into the MOU. Please provide a detailed breakdown of the resources USDA considered using to
implement the MOU by program account that would be used to fund these activities?

Response: The Natural Resources Conservation Service (NRCS) enters into Memoranda of
Understanding (MOUs) with many different partners in order to accomplish its mission. The
Agency’s organic legislation, the Soil Conservation and Domestic Allotment Act provides the
Secretary with broad authority to cooperate or enter agreements to leverage resonrces and
accelerate opportunities to preserve soil, water, and related resources and promote soil and water
quality, among other purposes. See 16 U.S.C. 590a(3). This authority was used as the basis for
NRCS’ role in the MOU because the Agency was cooperating with EPA and USACE with the
goal of accelerating opportunities for producers to conserve soil, water, and related resources.
NRCS" activities under the MOU were limited to coordination with EPA and USACE to discuss
appropriate changes to the list of conservation practice standards exempt from permitting at a
frequency agreed upon by the agencies. With the withdrawal of the IR, there are no expenses to
report for such a coordination activity.
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Senate Committee on Agriculture, Nutrition & Forestry
Farmers and Fresh Water: Voluntary Conservation to Protect our Land and Waters
Wednesday, December 3, 2014 — 10:00am
328A Russell Senate Office Building
The Fertilizer Institute

Chajrwoman Debbie Stabenow

This industry-lead initiative around 4-Rs is commendable. Can you describe more about
the goals of 4-R and the methods of outreach being used? Docs the Fertilizer Institute
have goals for the number of producers that it can reach in key watersheds?

e The goals of the fertilizer industry’s 4R efforts are to 1) promote the 4Rs as a
recognizable strategy for the economic, social and environmental elements of
sustainability; 2) expand the implementation of the 4Rs by agricultural service
providers on the farm; and 3) increase awareness of efforts to boost adoption of the
4Rs among the general public and policymakers worldwide.

» TFI has not set specific goals related to the number of producers we can reach within
key watersheds. While producers will certainly be a key to successful
implementation of the 4R’s, we currently leverage our education and outreach efforts
through partnerships with local and state organizations and other key agricultural
service providers. For example, we currently have over 100 4R Partners who help
provide outreach on the 4Rs. In many cases, their contribution to outreach and
education is the message they provide to their grower customers. Current 4R Partners
include a wide range of entities including state agribusiness associations, fertilizer
and agribusiness companies, conservation organizations, equipment and technology
providers and analytical laboratories to name a few. To view the list of partners,
please visit the following website. hittp: v ww.nutrientstewardship.com/'pariners

e TFI is currently in the process of developing metrics for use in evaluating industry
efforts to enable implementation of 4R nutrient stewardship.

What impacts have you seen in water quality as a resuit of producers implementing the
4R program? What tools are available to measure the efficacy of the 4-R for a given
watershed?

¢ Improved water quality and nutrient loss reduction is one of the key goals of the 4R
program. Because the 4R’s are a relatively new program, the industry is currently
undertaking efforts to better understand the impacts of 4R implementation on water
quality. Significant research efforts are needed to better understand the effect of
fertilizer best management practices on nutrient loss reduction. In 2013, the industry
established a 4R Research Fund (hitp:www.nutrientstes ardship.com: fundine),
funded with contributions from the fertilizer industry, to assist in evaluating the
economic, social and environmental impacts of 4R nutrient stewardship. In 2014, we
awarded 5 meta-analysis projects to evaluate past research and literature related to 4R
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practices and 4 research and demonstration projects to evaluate known information
gaps. Additionally, state cfforts like Tilinois’s “Keep it for the Crop™
(hup:Jillinoischmp.ore/ KIC%202023/) effort are leading the way to better understand
the impact of the 4Rs locally. In IL, the agricultural industry increased a fertilizer
tonnage tax on itself to raise funds for research. Their research efforts are currently
underway. However, the gap in knowledge around the impact of specific practices is
great because there are many complex factors tied to the results. Complete data sets
are spatially and temporally complex because of variables by geography and time
based on soil, weather, cropping system, management, etc.

TFI is also working with the International Plant Nutrition Institute (IPN1) to develop
metrics for evaluation of 4R efforts within a given watershed or region.

3. Is your trade association or members currently measuring results in any watershed and if
so are you compiling the data that you collect?

There are some aggregated efforts are underway to collect 4R practice
implementation data in specific watersheds to understand what practices are being
implemented. For example, the 4R Research Fund has awarded funding for a project
to “Evaluate the 4R Nutrient Stewardship Concept and Certification Program in the
Western Lake Erie Basin (WLEB).” The goal of the project is to evaluate the specific
impacts of the adoption of practices associated with 4R Nutrient Stewardship, and the
impact of the WLEB 4R Certification Program itself, on crop productivity and
profitability, water quality, and perceptions of growers, nutrient service providers,
and residents in the WLEB.

A longer term goal is to be able to relate those implemented practices to water quality
impacts through current research efforts.
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