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National conservation action must
spring from people on the land, and
to a large extent, be advanced by
them as individuals, with the help of
government.

Hugh Hammond Bennett. Soil Conservation. New York: McGraw-Hill Book Company, Inc.,
1939.
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Estimated Sheet and Rill
Erosion Rate on Cropland
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Map ID: m13677

Data Sources:
2012 National Resources Inventory
Dept. of Agriculture,

Natural Resources Conservation Service; : <
Federal lands, 2014, generalized from the This map represents a surface model of the estimated sheet

) and rill erosion rate on cropland. The model only approxnmately

Federal lands layerofithe U.S. National Atlas - 4 represents the erosion rate and cropland location. A rate is
¢ shown at each square mile and represents all cropland sample

Masp SD%urce:)f Agriculture, Scale q sites within a 50-mile radius. Other land cover/use (non-cropland) - Qver 13
Natural %esources Conservation Service, 0 50100 200 300 areas are based on a natural neighbor interpolation of all NRI | Little or no cropland
Soil Science and Resource Assessment, Miles sample sites. See the map metadata for additional details. = \f;lvoar:élrl.bso.dai;(:as
Resource Assessment Division, Alb E 1A Projecti | .
Beltsville, MD August 2015 GES Equall Atedvkl0|SCLion Major rivers
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Erosion on Cropland, by Year
Billions of Tons

{Cropland includes cultivated and noncultivated cropland}

1992 1997 2002
O Sheet & Rill Erosion O Wind Erosion

Column totals may not cxactly match sum over type duc to rounding.
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= SECTIONS @ HoME Q seArcH (73[)0 ;‘.\'cw ﬂork @ilnts SUBSCRIBE NOW

UTUADO JOURNAL PAID POST: SALESFORCE
For Hotel Workers, Power Outage at Atlanta Thomas Fire Spreads Rebuilding Puerto Rico, Why Brands Should Rethink
Weinstein Allegations Put Airport Snarls Operations Rapidly to Santa Barbara One Small Gesture at a the Word “Customer” 2
a Spotlight on Harassment County Time

00006 [

Fertilizer Limits Sought Near Lake Erie to
Fight Spread of Algae rzs 2¢ 2014

With Surf Like Turf, Huge Algae Bloom
Befouls China Coast

Algae Blooms Threaten Lake Erie

- RECENT COMMENTS

Memi

Sorry to be so cynical, but this environmental catastrophe is
nothing l):JL a free market opportunity for the bottled water
industry. Bottled...

The discovery of high toxin levels in water from Lake Erie had residents in Toledo, Ohio, relying on bottled
water while lacal sunnlies were heing tested. | a Lott/Reute
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Total Nitrogen Delivered
Incremental Yields
(kg/km?2/yr)

0-19
19-14
14-38.9
38.9-1559
155.9-336.3
336.3 - 487.8
487.8 - 663.1
663.1 - 885.8
885.8 - 1270.7

1270.7 - 55409
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Minnesota farmers worried buffer la

threaten property rights <) HUFFPOST sl NUNities face contaminated
0. DEE' o Cioins | manure, nitrates, records

S G R E E N isted Aug 15, 2017

® This Lawsuit Has Put
Big Ag On The =
Defensive In A Major {55 S e e
Way ' =i e

A8
]

. A pending lowa case could set a
<l new national precedent for water
pollution stemming from farms.
City of Columbus issues nitrate © Ju 20, 2016 | Updated Aug 02, 2016 i Fams LLC s Watmakes, Ok QimEcEpMER

................................................................................................................................................ -Operations Grow In Size And

: By Lori Kurtzman, The C | rapples With Environmental Impact
The best Va!.'lety of Paosted Jun 2016 Lz|_1..3‘ 3 Joseph Erbentraut Senior Heporter. ; >
local craft beer in the area. Updated Jul 1, 2016 at 10: . . ge Farms Raise Concern Over Water Quality
The Huffington Post 3
am
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B High Need Acres
g M Low Need Acres

= —
Sediment Nitrogen, surface Nitrogen, Phosphorus,
(tons/ac/yr) (Ibs./ac/yr) subsurface surface

(Ibs./ac/yr) (Ibs./ac/yr)
= I G = O RIS S R ASS S B eV A T et L S U Nl e T e -y



New Revolution:
Convergence of Public Interest with
Consumer Interest with Capital
Interest



PRIMARY INPUTS

TRANSPORTATION & INFRASTRUCTURE
WE GO




Sustainabillity Drivers: Consumers

Consumers increasingly want to know where and how their food is

produced

Consider
sustainability when

buying food 66%

Say it's important their
food and beverages are
produced in a
sustainable way

Change food choices to
reduce environmental
Impact

58%

Survey data from: Cone Communications Trend Tracker 2014, National Geographic Greendex 2014, and IFIC Consumer Perceptions of Food Technology Survey 2014



These evolving value drivers are impacting consumer

purchases across geography, age, and income segments

Legend: Traditional Drivers [taste, price, convenience) | Evoh.ring Drivers (healthy & wellness, safety, social impact, experience, transparency)

Perception: It’s still the It’s only the
minority coasts

O O

It's only It's only the
Millennials rich

Reality: 51% of consumers  Reality: Evolving drivers
weigh evolving drivers are equally important
more heavily across regions

Midwest 51% A19%

Mortheast

49% ° 51%

48%
South 49% 51%

West 46% 54%

Source: Deloitte Consumer Food Value Equation Survey, 2015; Delaitte analysis

O O

Reality: Evolving drivers Reality: Evolving drivers
are equally important are highly relevant across
across age groups income groups

18-34 A L SSYLISl 56% 44%

<525k-S75k NCL/AEYLTS

35-49 48%  52%

S75k-5100k FEE:L7SEEPL

5[}—80 49% 51% }Slﬂﬂk 44% 56%




Sustainabllity Drivers: Customers

Uy s g@ \ What's next?
Nestle

Formalized
Program

~ B oV  Goals
SCHREIBER. Mandatory . Mﬁn(;jatory Poléc;ies
- TARGET Supplier e Third-party audits
_kraft foods @ Surveys
Voluntary - Ranked results
HEHS“[VA Supplier - Continuous

THE HERSHEY COMPANY

Surveys improvement
expected

Exploratory

Questions



ot All Acres Were Created
. And They Shouldn’t
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As the dynamic frontier between the
living world of biology and Earth’s
rocky bones, soil is the realm in
which microbial life recycles the
remains of higher life into the raw
materials for new life.

David R. Montgomery. Growing A Revolution: Bringing Our Soil Back to Life. New
York: W.W. Norton & Company, 2017.



. 100 million-

1 billion 55

Source: Soil Biology Primer page c-1 (Elaine Ingham, Andrew R.
Moldenke, Chve Edwards)

lﬁ.@ﬁ g Want more soil secrets?
S orcuturs Check out www.nrcs.usda.gov

USOA A5 s equal apooviundly pronder and mmplo ey,




Benefits of Soll Health and Precision Management

Corn Yield P added P lost N added N lost

Soil Carbon Conservation Plan
Trend Level

(bu/acre) (Ibs/acre)

Complete 175 15 0.7 180 22
Gaining Carbon:
Healthy

Incomplete 176 30 3.1 230 30
(Over Fertilized)

ISl s 152 8 2.3 120 36
(Under Fertlized)

Incomplete 157 26 6.2 190 55

18 19 w0 2



HOW WILL CONSERVATION DRIVE
EFFICIENCY AND FARM
PROFITABILITY?



Future belongs to the most efficient
Identify and monetize inefficiencies

Provide reasonable tools to
economically eliminate inefficiencies
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_-liage: DAVID.J TURNER EHO TOGBARHY.




How do we help farmers identify
opportunities?



Soil Management Insights

Elevation

Elevation maps are a basic surface showing what the
elevation of the field is at each pixel. The Soil
Vantage layers are sourced by Lidar data, which

provides a very high resolution dataset. R7®

processes this data and simplifies it for display

purposes. Any areas of the country that do not " . y
Erosion Risk

Erosion Risk is another map product that shows
which part of the field has the highest risk for

have Lidar data available will use a secondary

elevation model source

erosion. By utilizing slope maps and other
hydrologic data, this map will show which parts of

the field will likely have the worst erosion, and

Slope

: : which parts of the field are generally safer from
Slope is a map product that illustrates the

; . : potential erosion
percentage of change in elevation between pixels

on the map. The greater the rate of change, the
higher the percent of slope. Areas that are flat
across the map, blue on the attached example, show
little slope percentage. Steep areas, orange/red on

the map, show a high percentage of slope




Precision Conservation Planning

Agren®
SoilCalculator

Conventional tillage No-till one year Continuous no-till



Stewardship-Driven Machine Learning




WINFIELD

R7 Too

By WINFIELD
UNITED

R7 Field Monitoring

By WINFIELD
UNITED

Best in class seed placement tool
Easy-to-use Web & Mobile Solution
Satellite Imagery to Detect Vegetation
Field-Specific Variability Assessment
Product-Specific Response Insights
Enabling In-Season Management

ROI Understanding for each Field

Utilize In-Season Imagery with Crop, Field, Weather
Information

¢ Dashboard view showing Field Performance compared
to other like fields

* Compare Trends year over year based on NDVI

“Enable the growers that we serve to
capture the optimal yield
potential on every acre.”

R7 Field Forecasting NutriSolutions
e —
By WINFIELD By WINFIELD e
UNITED UNITED = I,
o 1 Fof
: : . : N
Real time yield estimates and real time estimates of agronomic Improved workflow allowing VYork order setup via WeF) z i
issues causing stress — Nitrogen, Potassium, Water based tools and Ad-hoc sampling for unplanned scouting =
ROI Scenarios on fertility and water management Increased user experience via a Multi-field/sample —
Simulations adjusted using in-season tissue and soil sample management process —
results, mgmt./applications and irrigation Radar Chart reporting to better visualize deficiencies _—

Import sample locations or manually pin zones and
assign work order to field crews

WINFIELD
U ren NutriSolutions 360

F----

I CREATE NEW
WORK ORDER
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% Answer Plot® Yield Report - LSD (0.10)

Solis

Soybeans b f

=

Fine Overall (2.6)

Solls
Medium Overall (1.5)

2

~

() Search CHT

Coarse Overall (8)
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R7 Profit Mapper

Fertilizer

Crop Protection
Cither
Harvesting
Land

Sead

Total Costs
Total Income
Gross Margin

1%6.11

40.85

2.00

50.00

250,00

136.41

635.43

697.90
6247

0.20

0.01

0.25

1.25

0.68

3.19

3.50

0.31

22,953.09
6,005.96
294,07
7.351.78
36,758.90
20,057.56

93,430,598

aray

6225

D016 NintalGlabs LISHA Fam S i Tl lal G' Egﬂﬂ
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How do we upgrade the
conservation delivery engine?
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CUSTOMERS, COMMITMENTS AND CONSULTING

CPG COMPANY CUSTOMERS

Walmart 5X  Gamptels. ~ Smithfield

PARTNERSHIPS
MAWQCP partnership « EDF « Field to Market
The Nature Conservancy « USDA
lowa Agricultural Water Alliance
Chesapeake Bay Foundation, university research



Investor interest in conservation Is growing as public
sector investment stagnates

Private Capital Committed 2009-2015 Public Capital Committed 2009-2015
2.5 6 2% CAGR
(13-'15)
= ™) $4 8B
o) $2.08 © $4.58 5478
P / J2
) (]
£ 58% CAGR f=4y
‘13-'15
E 1.5 ( ! E
o @)
© / $1.1B © 3
S 4 !
= $0.8B a
3 32
) —
505 51
E (a ¥
0 0
2009-2013 2014 2015 2009-2013 2014 2015

Source: Ecosystem Marketplace, “The State of Private Investment in Conservation 2016”



Private investors favor sustainable food opportunities
while public sector focuses on water issues

Private Capital Committed 2009-2015

$1599M

$3B

$688M

Sustainable fuel
and fiber

W 2009-2013 w2014 m 2015

Source: Ecosystem Marketplace, “The State of Private Investment in Conservation 2016”

S$857M

S0.7B $370M

$238MI

$108M
L]

Habitat Water quality

conservation and quantity

52M
$0.1B_|sosis52n

Public Capital Committed 2009-2015

3500

2000

1500

1000

Ul
o
o

Private capital committed (SM)

9B
> $3100M

$3100M | $3100M

S800M $0 2B DOMS800M

2 /UUWVI

S0.2B |0

Sustainable fuel Habitat Water quality
and fiber conservation and quantity

W 2009-2013 m 2014 m 2015

50



Pay-for-Success Financing Model in Agriculture

LAND O'LAKES

SUSTAIN'

Quantified
Ventures

6 IOWA SOYBEAN

Association

Expanding Opportunities. Delivering Results.‘.:a{

Ag BMP PFS transaction will provide upfront capital from athird party investor to scale

evidence-based interventions, with repayment linked to achieving target outcomes

Impact Investors

Repays )
repays Provides up-
investors if .
" front capital to
specific water . .
. ° scale services
quality I
outcomes are v
achieved P 4
Evaluator ’,’
Measures and monitors ,/’ »
outcomes achieved -
—”
=--------
// g -
) R -
.
~~~

City, other public
& private
agencies

Works with farmers to
plan and implement
AG BMPs

Ag BMP
provider

Multiple farmers
and coops — corn,
soybean, dairy, etc.

[

a4 T i
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Murray County Fulda Lakes

Cottonwood County

Heron Lake
Watershed, MN

'
- .
-

Average Concentration of Orthophosphorus

0.140 \ e SHL

0.120 \

Jackson County

Avg. 2006 2009 2010
1997-2002
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""" Pond Creek
Watershed

rbidity Data, Pond Cree

:

Base Flow Turbidity (NTU)
2 8

:

2

0% exceedance

E £

zu'm
Assessment Year

E. coli icolonies/100mL)

Pond Creek,
Oklahoma

Bacteria Data, Pond Cree

2008
Assessment Year


















CHESAPEAKE BAY PROGRESS REPORT




REDUCTIONS IN LOADS T0 THE BAY, 2009-2015

Nitrogen Phosphorus Sediment

. Agriculture . Other Sources
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Deficiencies in the farmer's temporary
stewardship over the land or in the
public's permanent interest in the land
are very likely to contribute to soil
impoverishment.

Hugh Hammond Bennett. The Hugh Bennett Lectures. Raleigh, North Carolina: The Agricultural
Foundation, Inc., North Carolina State College, June 1959.



