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Presentation Objectlves

* High-level overview of project
 High-level review of project context
* Introduction to planned project activities

* |nitial estimates/examples of potential
Impacts
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Landscape De5|gn for Sustalnable Bloenergy Systems

Project Summary: Total Project Budget $11,940,000

The team will work with growers | poe Funds $9,000,000

and F)lomass end--users to utilize Applicant Cost Share $2.940,000
subfield agronomic models to

target areas within existing 5 year performance period,
cellulosic ethanol feedstock supply Just getting started.
sheds to build baseline datasets, i S R g
implement conservation practices,
monitor key environmental
indicators, and monitor the
environmental and economic
impacts to the watersheds and the
biomass supply chain.
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Enablmg Sustainable Landscape Design for Continual
Improvement of Operating Bioenergy Supply Systems” & TR
Required Areas of Focus: ' '
1. Multi-Stakeholder Landscape

Design Process ACE TEW USA

AN TARES
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2. Assessment of Environmental '::""'-_
Sustainability Indicators
3. Assessment of Feedstock PacificAg
. . science for a changing world
Supply and Loglst|cs a ——

Idaho Nafional Laboratory
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e Will also focus
on fields and
practices
subject to
wind erosion
in the High
Plains region
(Southwest
Kansas and
surrounding
areas)

* |owa Nutrient
Reduction
Strategy Goals

— Non-point
— 41% less N
— 29% less P

Targeted Watered " Supply Areas

www.anta resgrouplnc com
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Legend
% Biorefinery
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.7 21 50 mile Biorefinery Supply Shed

Focus Area #1:
Headwaters of the
North Raccoon River
- | Watershed (~105,000
acres total)

3 ; E Counties facing pending lawsuit
X ~| §5 Watershed Subbasins

(3 wal Demo Project Subbasins 2014 ]
(:3 2015 Demo Project Areas

CS 2014 Demo Project Areas

Source Water Assessment and Protection Wells

*  Highly Suscept:ble Water Systems
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Source Water Assessment and Protection Wells
¢  Highly Susceptible Water Systems
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Regional
Impact
Modeling &
Monitoring

Implementation of
Conservation
Practices (Cover
Crops, Buffer
Strips, etc.)

Advanced
Harvest &
Logistics,
First Pass

Advanced Harvest & Logistics,
2" Pass

LIS
AT LA e k__ [ it e

Multi-stakeholder Outreach

Perennial
Grass for
Conservation
& Biomass

Supply

Subfield

Precision
Business
Planning

Sustainable
Residue
Harvest
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Environmental Indicators
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USDA

Environment |Indicator Units Environment lIndicator |Units
5  —

Soil quality  |1. Total organic carbon |Mg/ha Greenhouse 12. CO, equivalent kg Cﬂqf' GJ | -:;.-""--_

(TOC) gases emissions (CO, and N,O) J _

2 Total nitrogen (N) Mg/ha Biodiversity 13. Presence of taxa of  [Presence i

special concern
f)hgfp’ﬁg‘;ﬁg'fp) Mg/ha 14. Habitat area of taxa of |ha %Oﬁ[{ RIDGE
i Nat 1 Laborat

4 Bulk density g/cm? SpUCapcHin s
Water quality |5. Nitrate concentration |concentration: mg/L; Air quality 15. Tropospheric ozone  |ppb 6
and quantity |in streams (and export) [|export: kg/halyr

6. Total phosphorus (P) |concentration: mg/L; Arggﬂﬂ Em A

concentration in streams |export: kg/halyr 16 Carbon monoxide ppm

(and export)

7. Suspended sediment |concentration: mg/L; !

concentration in streams |export: kg/ha/yr 17. Total particulate yg/m? r‘/

(and BX_D[_"'[) — : mEHEf less than 2.5pm science for a changing world

g Herblmd_e _ a::ﬂnceljtrahon_ mg/L; diameter (sz.s}

concentration in streams |export: kg/halyr - 3

(and export) 18. Total particulate ug/m

9 storm flow /s matter less than 10pm

10. Minimum base flow |Lis diameter (PM,,)

11. Consumptive water [feedstock production| [Productivity 19- Aboveg FDU"_d n et gCimPlyear

use (incorporates base |m¥hal/day; primary productivity

flow) biorefinery: m3/day (ANPP) / Yield

Credit: Virginia Dale & Keith Kline, Oak Ridge National Lab

7/13/2016
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Feedstock Logistics

* The Straeter Header is being upgraded for variable rate harvesting

ol
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Field Work Process (Slmpllfled)

4 Res.earch \ (Subfield Profitability\ 4 ) é _ )
Field Assessment Conducted Land Field
Identlfled T Management R Research
/ ' Changes Plans
Identified Developed
) _J \
\ 4
Follow-U ( )
P Land Management ( Baseline
Data < Data
Changes Implemented
Collection /—\ Collection
Cover Crop Switchgrass  Sustainable
4 Field Harvest ) Establishment Stover Removal *
Conducted \ (plus others by landowner preference) / Harvest Data
| Collection,
Analysis,
* Sustainability Model and Data Analysis Tools are developed Reporting
and coordinated with a Sustainability Reporting Platform




ROl Focused Agronomic Management

Z0
Profits

» 143 acre - e .

e Estimated $ — O i mow
profit per yea | . | -
only)

| $13n)
e Environmental be
changed manage

Ay W 5142
. 5278

ass
j o

able harvest of

Revenue Zone

No Cost Zone
stimated additional 80 to 100 tons

“turning data into decisions for agriculture”
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Advanced Data Analytics + Advances in Machine & Controls Technology and Feedstock
Logistics = Improved: Sustainability, Biomass Supply Potential, Economics

e

Profit: Corn Stover
with Cover Crop

($/acre)
B $(540)
B 5(403)
1 $(267)
_ %(131)
-
B $142
I ¢278

7/13/2016 §

Sustainable Removal
Rake and Bale
with Cover Crop

(tons/acre/year)
0

] 1.57
[ 1.70
B 1.83
I 1.9
B 2.09
222
Il 2.35

Bl 245

NO3 Leaching
Rake and Bale
with Cover Crop

(Ibs N/acre/year)
B 35.2
[159.9

L[ 847

[ 109.4

B 134.1

Credit: AgSolver
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Example Impacts for a Blorefmery Supply Region in lowa
Biomass Supply Target Segments, Poet-DSM Supply Shed

® - @6

This segment is the g Tot;l Y Inu X These segments are identified
biorefinery's existing supply, = Biomass Supply . as a potential new biomass
about 300,000 BDT/yr. = Shed, 50 mile . supply from existing grass
Corn stover supplies radius . lands, about 372,000
could potentially y (~-5 million acres) . BDT/yr {potentlai}

e Could our
approach make a
difference?

e Yes!

— 120% increase in
corn stover
supply
(sustainable)

— 133% of
biorefinery
needs from
grasses that
provide
conservation
benefits

be sustainably _
increased by y
120% from '
these acres |
through more /
sophisticated /
planning & |
analysis |
tools from |
AgSolver. | Biomass | {nes;lﬂ%',’glt? m}
Supply She

Total Supply Shed
Corn Ground
(~2.5 million acres/yr,
1.2 million acres in corn
3 of 4 years,
420,000 acres in
continuous corn)

\ : Economically

\ i - Attractive |

\ ; Conservation / f,f
| b Energy Crop /
@ @ \ . Opportunities on @ @ @
Corn Acres 4

These are "‘.\ » ~60,000 acres These three

y i segments are

corn acres \ A5
where AgSolver : _ ~ identified as the
analysis can most attractive
demonstrate an € y opportunities for
economic driver . _ developing economically
for farmer to replace . _ viable new biomass supplies
corn acres with conservation : e from conservation / energy
grasses / energy crops. i — crop grasses, about 396,000

(~24,000 BDT/yr net above corn stover yield, in area #4 alone). BDT/yr.
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* C f [ mesonetagron.iastate.edu/GI5/apps/profit
32 apps o Bookmarks I Settings £ Waorkshare
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Profitability (LSS ha-1)
B < -250 1
BN -250--100
I -100-0

4. 200

= 200

MWW Corner of
30 Milz Racius

annually at an expected loss
Over S1B annually in

misallocated working capital
e ~5.9 million acres of perennial grasses
required to meet NRS goal for N
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turning data into decisions for agriculture”




NANTARES ., |nitial Target Field Examples

AGS-002 Field Information

Field Boundary Profit Zone Map Potential Conservation Area

Total Field Size: 154.32 acres; Conservation Area: 15.3 acres; Conservation Practice: CSP

AGS-007 Field Information

Field Boundary Profit Zone Map Potential Conservation Area
Profi (5/ac)

Total Field Size: 65.26 acres; Conservation Area: 16.07 acres; Conservation Practice: CRP
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QUESTIONS?

Project Director / PI:

Kevin Comer, Associate Principal
kcomer@antaresgroupinc.com
Phone: (540)227-8866

7/13/2016

“If you build it...
they will come.”

Local Project Manager / Outreach Lead:

Bill Belden, Sr. Ag. Specialist
bbelden@antaresgroupinc.com

Office: (301) 731-1900 ext. 702
Cell: (641) 895-9907





