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History

a

NECSoLvVvER

Perennial crops

Crop residues

Process residues

Grain-to-ethanol
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Biomass as Feedstock for a
Bioenergy and Bioproducts Industry:
The Technical Feasibility of a
Billion-Ton Annual Supply
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History: Sub-Field Scale Appl

Field 1

(B)

Sand Fraction in
the top horizon

[J 17.80
[J 17.81-40.00
[ 40.01 - 42.00
[ 42.01- 65.00
Il 65.01-87.00
(Q)
Surface Slope
(%)
[]o-50
[]51-70
(D) [J71-90
[J91-110

[ 0.00-0.25

(E) Do26-050

paResidue B 03- 10
emoval B i =

(tons acre™) 1.01-125

B 1.26-150

151-175

Grain Yield [ 111-130
(Buac’)  [] 131-150
3 151-170

(A)

Organic Matter in
the top horizon
)

[]1.50

[J1.51-2.00
[12.01-3.50
Il 3.51-5.50
M 5.51-7.50

[]0-1.06
[]107-131
(I =) L
[ 1.56-1.79
[ 1.80-2.04
[ 205-228
M 229-277
.78-3.26
W 3.27-4.24
W 4.25-1814

(F)

[] Sustainable
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Erosion >T
= &sCi<0

M Erosion >T

(D)

Grain Yield
(Bu ac?)

Field 2

(A)
Organic Matter in
the top horizon
(%)
[13.50
(8) (B)
Sand Fraction in Sand Fraction in

the top horizon
(%)

W 19.70

(©

Surface Slope
%)

Jo-50

[]51-70

] 71-90

[] 91-110
[J111-130
J 131- 150
O 151-170
[ 171-190
[ 191-210
H 211-230
W 231-250

(E) [10.00-0.50
[J 0.51-1.00

. Reswdlurs 4 []111-1.50
emoval Rate [T 1.51-2.00
(tons acre?) I 2.01-250
W 2.51-3.00

W 3.01-3.50

W 3.51-4.00

[ Sustainable

[ sci<o
Erosion > T

L &SCl<0

M Erosion >T

NESOLVER

(A)
.
F I e I d 3 Organic Matter in
the tof horizon
%)
[]3.00
[13.01-3.50
[]13.51-450
[ 4.51-5.00
M 5.01-6.00
the top horizon
(%)
] 6.60
] 6.61-6.80
] 6.81-7.60
[ 7.61-9.50
I 951-1130
W 1131-19.70
[]o-068
[J]069-1.25
(C) [ 1.26-1.80
[ 1.81-2.37
Surface Slope [ 2.38-2.93
(%) [ 2.94-3.49
[ 3.50-4.05
[ 4.06-4.62
I 4.63-5.18
W 519-575
[1o0-50
[151-70
[J71-90
(D) [J91-110
GrainYield [ 111-130
(Buac’)  [J 131-150
[ 151-170
171-190
91-210
211-230
W 231-250
] 0.00-0.25
] 0.26-050
[J051-075
(E) ] 0.76-1.00
O 101-1.25
Residue [ 1.26-1.50
Removal Rate [] 1.51-1.75
({tons acre”) [ 1.76-2.00
M 2.01-2.25
2.26-2.50
251-2.75
W 2.76-3.00
W 3.01-3.25
M 3.26-350
(F)
[] Sustainable
[sci<o
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%0
M Erosion >T
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Environmental Performa

Solving the Mass Balance

A

NESOLVER

Cons. Outputs C Balance
SCI c_rem_grn
SCI-OM c_rem_biomass
SCI-FO c_loss_ero
SCI-ER ann_soil_c_delta
Water Ero co2_flux
Wind Ero c_delta
P Balance N Balance n_litter_in
p_rem_grn n_rem_grn n2_fix
p_rem_biomass || n_rem_biomass crop_n_uptake
p_loss_ero n_loss_ero n_precip
p_app n_a n_delta
no3_leach
K Balance ~
n2o_flux
k_rem_grn
; n2_flux
k_rem_biomass
nh3_vol
k loss_ero

k_app

CG,CG,SB-NT-100rye-HRH
10, 0.4
"2_2 mp_loss_ero
k_loss_ero
no3_leach
n2o_flux
20.2 m n2_flux
0.1 = nh3_vol
0.6

mn_loss_ero

CG,CG,SB-RT-NCC-HRH

mp_loss_ero
k_loss_ero
0.1
0.7 \ no3_leach

67.7 n2o_flux
e s m n2_flux
m nh3_vol

mn_loss_ero
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Precision Data Solutions: A
Nutrient Management

NESOLVER

Il
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Corn Grain
Yield
0 Bl bu/ace
\SEES: @ [120-50
45 f i\ [ 151-80
Soybean H EL ] C8t-110
Yield H P [ 111 - 140
Pt e s f [ 141 - 170
P Application bu / acre H = = Bl 171 - 200
(CJ10-20 B 201 - 230
. - 1:|1-7502-80Ibs/acre CJ21-30) 7 S B 231- 260
] EEERN— SN 91 - 110 [C131-40 B, \EE W 261 - 290
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Precision Data Solutions: A -
Nutrient Management ASSOLVER

ey Nncda | .
1 * Agronomic management to address key

performance metrics

-« Cover Crop

| * Select Acres

e S30/ acre Cost

e On select acres >S50 / acre N, P & K savings
e Potential Yield Increase

Iowa Phosphorus Index

P runoff risk
= i
[10.0-1.0 3 &
[J1.1-2.0 _y _r.'llﬂ‘
[ 2.1-3.0 i
[]3.1-4.0 i
[ 4.1-5.0 i
S Bl 51-60
Bl 6.1-7.0 P Application
B 7.1-20.0 e E— | 11-52-0 Ibs/acre
EE T N s [170-90
ir s = R 391 - 110
f - __ N 11 1= 1111 - 130
| = * : = 151170
[ | e )
| Pl chrm 51 210
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Precision Data Solutions: A

NESOLVER

Nutrient Management

2 Sub field N mass
2 balance
Bad A - “§
\\ y 3
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N application \\ Crop Production
i
‘_ \ Soil N )7
levels  IEES \
I \
~ a9
Good

20eJIns gns

turning data into decisions for agriculture”



Precision Data Solutions: A -
Nutrient Management AESSOLVES

Apply crop models to d
e Subfield population se
e Subfield variety selecti
e Subfield fertilization rates

This was solved with publically available data and a yield map...
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Identifying Subfield Profit and ROI:
Examples pulled from current reports
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Correlating Profit a

T 11114

T T

NESOLVER

50 Year Profit Average

($/acre)

[ (933) - (784)
[ (784) - (576)
[ (576) - (404)
[ (404) - (195)

[1(195) - (76)
(76) - 11
Bl i1-101
B 101 - 168
B 168 - 223
BN 223 - 611

50 Year Yld Ave: 170 bu/acre
50 Year YIld STD: 38 bu/acre
Profit Average: S47 S/acre
Profit STD: S235 S/acre

Years Profitable Ave: 31

Years Profitable STD: 14
Percentage of Field
Profitable: 74%
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Correlating Profit « el S

: Y

i

H 1 ;

| EEEEE b : :
. HeE o | 50 Year Profit Average
H . | B - m H | Adjusted Ins Prem-Int Rates
A maEE H = Release Acres Below (250)
- u ($/acre)
= I No Row Crop

[ 1(239)-(58)

1 (58)-0
[Jo-16 Summary

[ J16-42 : ) ;
[]42-101 Discontinue ops on areas with ave

Jw1-107 loss > $250/acre with risk adjusted

[ 107 - 134 ins prem’s and int rates

- | 134 - 158

- mm 1ss- 224 Profit Average: S76 S/acre

+ W 24-577  Profit STD: S124 S/acre
Percentage of Field
Profitable: 72%
Percentage of Field
Used Profitable: 81%
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Correlating Profit and el Lo
i 50 Year Profit Average
HH ] -H | Adjusted Ins Prem - Int Rates
ma T H H New Biomass at (200)
T u = 0 | ($/acre)
i - FHH| L (200) - (171)
| (171) - (107)
[1(107) - (48)
. [1(48) - 33
H [133-125
- i 1125 - 167
= HH| W 249 - 292 .
= | I 292 - 376 New production at loss >
5 £ MW 376 - 637 $200/acre with adjusted ins prem’s
HE and int rates
| i Profit Average: §105 S/acre
Profit STD: $149 S/acre
Percentage of Field
Profitable: 79%
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Operationalizing

i

NANESOLVE=

ﬂ Sustainable Removal
Rake and Bale
with Cover Crop

(tons/acrefyear)
o
[]157
[J170

[ 1.83

1.96

B 09
22
235

I 245
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N

Operationalizing . g W

Stover Removal Management Zones NO3 Leaching Mitigation Management Zones
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Driving Sustainable Agrono A

1<l NESOLVE=R
Decisions through ROI
Not all acres can perform at a level justifying high input
costs Expense Limited Zone
I '
Three performance zones: ' o
* Revenue: aggressively pursue yield ’ —pn
e Expense Limited: retail and agronomic choices within % iﬁiﬂ
expense limit ' S S

* No cost: no historic ROI potential — find alternative
uses, USDA programs, conservation practices

Objectives:

* Leverage grower intuiti ied thresholds
at the right scale, i.e. for 0/ac inputs

requires 175 bu, is that r

* Couple the agronomic pla

crop insurance, lender, landlord

o the financial plan — Revenue Zone
No Cost Zone
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ldentifying the Opportunities
Profitability

1 s
l o

s

Profitability

($/aae)
I -550 - -250

N

NCSOLVE=

2010 - 2013
Non-Profitability

NW Corner of
30 Mile Radius

2010-2013 crop rofation
[ 06,C6,06,06
I 05,06,06,58
[ CG.CG,56,C5
[ CG.CGSRSR
[ 05,58,06.C6
I CG,SB,CG,SB
[ 0G,58,5B,C6G
I ©G,58,58,58
I 5B,CG,CG,C5
I sB.CG,C6.5E
[ 5B,06,58,C6
I sB,CG,5B,SB
[ =B,58,CG,.CG
I sE,5B,CG,SE
I 5B,56,58,C6
I sE,56.56,50
Google Satellite

Year
2010
2011
2012
2013

All 4 Years

(total non-profitable
acres)

[ 0- 15,000

[ 15,000 - 30,000
1 30,000 - 40,000
[ 40,000 - 55,000
I 55,000 - 70,000

I 70,000 - 85,000
I 85,000 - 106,000

Acres not
profitable

6,960,494
5,785,424
16,282,478
10,384,392
4,836,364

Acres with loss
>$200/acre

1,999,639
1,564,059
3,476,371
1,821,062
1,259,901
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