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Trip Report of 2018 DDGS Survey & Export Exchange
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o FHILERIEINEKFHE (ND Corn Office)

o LWERBNUIAREBRIFNETERS

e 35/ Randy Melvin 235 (Randy Melvin’s Farm)

o FEHEAIERY)/AT (Maple River Grain)
http://www.maplerivergrain.com/

e 33/ Tharaldson &5 L& (Tharaldson Ethanol)
http://www.tharaldsonethanol.com

10H17H (=)

o ILERMIN EKIBEIAZTE—BFFHDIEE (ND Corn)

e ¥£377 Rob Hanson 235 (Tour Rob Hanson’s farm)

e 33/ Dakota Spirit ;5 L&
https://www.midwestagenergy.com/dakota-spirit-agener

* 757 NCI #xXL (NCI Feed Mil)
https://www.ag.ndsu.edu/ansc/facilities/nci-feedmill

10H18H (M)

o BIEmZERIEM
e 35/ Ryan Wager 2% (Ryan Wagner farm)
* 77 Laron Krause %435 (Laron Krause farm)

10H19H (HA)

» FIHEREXK Bob Thaler UNFEERBINIAREBREBLEER
(Bob Thaler, Extension swine specialist, and other specialists at
South Dakota State University)

o F£35 Central E2IZEHA2
(Central Farmers Elevator at Lyons, tour elevator and visit with officials)

* 757 POET A EFEHR/AT] (POET Biorefining)
http://poetbiorefining-mitchell.aghost.net/index.cfm

* 757 POET &% /A7) (Visit POET Nutrition)
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* 557 Mark Gross &35 (Mark Gross farm)
o BEE5 RI{E AR fE i B Hrmh Hilton 8/ (5 Hours)
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DDGS Survey Recap

Tuesday, October 16, 2018

FAFALEREE M EKIHE (ND Corn Office)
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- 3535 Randy Melvin &5 (Randy Melvin's Farm)
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FEHHEAIERYI/A T (Maple River Grain) http://www.maplerivergrain.com/
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#%3h Tharaldson JB#5 L& (Tharaldson Ethanol)
http://www.tharaldsonethanol.com/
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Wednesday, October 17, 2018

- F£35 Rob Hanson £15 (Tour Rob Hanson's farm)
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#%3/5 Dakota Spirit JBE¥& LI

https://www.midwestagenergy.com/dakota-spirit-agenergy
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CONVERTING SUGAR TO ALCOHOL
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- 3E55 NCI g (NCI Feed Mil)
https://www.ag.ndsu.edu/ansc/facilities/nci-feedmillHYPERLINK

“https://www.ag.ndsu.edu/ansc/facilities/nci-feedmill%A0”
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Thursday, October 18, 2018

- #5Eh Ryan Wager /215 (Ryan Wagner farm)
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Friday, October 19, 2018

FHEHER B X Bob Thaler LK FEERENIAKBREEEER

(Bob Thaler, Extension swine specialist, and other specialists at South

Dakota State University)
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- F£3f Central 2155 & (Central Farmers Elevator at Lyons, tour elevator
and visit with officials)
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3555 POET 4 & #& 1 /A 5) (POET Biorefining) & POET & & /A &) (Visit

POET Nutrition) http://poetbiorefining-mitchell.aghost.net/index.cfm
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1986 1987

Broin Family Farm,
Wanamingo, MN

1991

Business starts to expand
and integrated business
model is formed

Bl i sl

First plant,
Scotland, SD

i~

4
e ~
2004 2007 2014
BPX, the industry’s first Name changed Project LIBERTY opens,
raw starch hydrolysis to POET Emmetsburg, IA
biotechnology, is introduced

ETHANOL PRODUCTION

YEAST
ENZYMES
' — '1 _> a o
Cold Processing
CORN TESTING AT HAMMERMILL
CcORN BIOREFINERY

SIURRY TANK ERMELTAICN

Grains Building

-— (e _SVRUP_L—
Solubles

cimmﬂx,f -
CORN OIL SMAGE

R

DDGS l 1
il Storage [epegmion Je— 5. «— —

GRAIN B
LABTESTING  RING DRYER ETHANOL
DAKOTA
GoLp FOET

DDGS / 2Bz - &i&iiiZE

1.Produced at a POET Plant 2. Loaded into Truck/Railcar

3. Offloaded at Transloader
alg

1.Produced at a POET Plant 2. Loaded into Truck/Railcar 3. Transferred into River Barge

5.Midstream loading of Vessel 6. Shipped to destmatlon
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Saturday, October 20, 2018

- F%55 Mark Gross &15 (Mark Gross farm)
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Tuesday, October 23, 2018

m [HEX

ERBWHE EE Jim Stitzlein 35
Opening General Session

Welcome and Introductions

Jim Stitzlein, Chairman, U.S. Grains Council

B EREEESERAE PR

EEZEEBEIESK Daniel Whitley Ziz)
Opportunities and Challenges for Global
Agricultural Trade Policy

Daniel Whitley, Associate Administrator, U.S.
Department of Agriculture/Foreign Agricultural

Service

B IR | BHEREARE ? hi% » BUR © BIMCERS

RoARREMLEEEREILSSEAE Roger
Watchorn

Keynote : Where We Are Now: The Market,
Policy, and Diplomacy Converge — Roger
Watchorn, Group Leader Cargill agricultural
supply chain business, North America, Cargill
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EFREEINEBELTEEZR Robert Johansson 8+
Feed Grains Today and In the Coming Decade
— Dr. Robert Johansson, Chief Economist, U.S.

Department of Agriculture
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** General Session {558

Welcome and Introductions
BABBHEEERZEHNTR Geoff Cooper

Geoff Cooper, President and CEO, Renewable Fuels Association

®m DDGS *#E:15 - DDGS X ZEIFIRIFER

ZREMABRKBEEZZR Philip Smith
Key Issues In DDGS: Poultry — Philip Smith,
Poultry Nutritionist, Tyson Foods, Inc.
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1. BERDEUERERR¥ DDGS mEMN— MM EHEEHEMNVHR -
2.1£ DDGS ZRHM T K HZRBEERIREE -

3. KB KATE DDGS RRIEXBEILHERRIERE ©

DDGS EfEZ15 : DDGS FHEL « Hi#i « Blige

ProExporter &R #7EM Bill Holbrook

Key Issues In DDGS : Outlook, Challenges and
Opportunities — Bill Holbrook, Senior Analyst,
ProExporter
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D RMZEMEEE DDGS

BAMEHERIES K Kelly Davis
Food Safety Regulations for Manufacturers of
DDGS - Kelly Davis, Vice President, Regulatory
Affairs, Renewable Fuels Association
ABT

&Y ERBYIR MR EN RS

of Manufacturing Practice):

ASSN

\

B8<F CGMP #R& (Current Good




= <l:.lo.li.cﬁFtAlNS

ZERNHBE

1. RELEHRE B2 EARYE T RiE TR RENZ 2R

2. RIF LR mee P ELBE © BiiRaEN - EREHNKER  EEY
ﬁﬁi&lihfﬁiy’]ﬂ?ﬁﬁﬁﬁﬁﬁﬂﬂﬁﬂ =i e

3. R SEMBRVH S RITRILTF - BEFROUL -

4. TRRHEERSIRIK ~ KE ~ RIFT » /5‘6:? R ELS KRR

5. TRRAVRME « Bt A ERFTFELF L TEEHE -

6. LRPTAMIESR » B8RK  KEBWRY)  EH - IRERET CGMP
ARE °

7 AL2  WEVNREBRARTRLE BBV RYRABRESER °

8. R LIEREEEE NSRS -

9. RRERZEFERPAANRA - TEE -

10. REEESERER A &2 - %%{EH?ZEEE REMRY)
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DDGS F 83T - FiEMR - ZEABMRIRIHEEI1TIEES Kurt Rosentrater
Key Issues in DDGS: New Products — Kurt Rosentrater, Executive
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&id Growth BEIRARIZIRTHIHZE ZREI#REL Craig Willi
General Session
Welcome and Introductions
Craig Willis, Senior Vice President of Global Markets, Growth Energy
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An Economist's View Of The Trade Policy
Enviornment

Dan Pearson, Principal, Pearson International
Trade Services, former Chairman of the U.S.
International Trade Commission (ITC)
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B RIBE ST EE Florentino Lopez
Sorghum : The Smart Choice — Florentino
Lopez, Executive Director, United Sorghum
Checkoff Program
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Trade Programs Perspective

Mark Slupek, Deputy Administrator, Office
of Trade Programs, U.S. Department of
Agriculture/Foreign Agricultural Service
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Panel: Issues Facing Global Grain Transportation

Ken Eriksen, Senior Vice President, Head of Client Advisory and
Development, Informa

Kelle Horn, Vice President, Pacific Rim Shipbrokers, Inc.

Stephen Nothdurt, Assistant Vice President and Midwest Regional
Manager, Hyundai Merchant Marine (HMM)
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Thomas N. Sleight

Closing Remarks — Thomas N. Sleight,
President and CEO, U.S. Grains Council
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Agenda : http://www.exportexchange.org/agenda
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Appendix

Food Safety Regulations for
Manufacturing of DDGS

Kelly Davis
Vice President of Regulatory Affairs
Renewable Fuels Association

EXPORT g

EXCHANGE

Get answers. Make confacts. Build business.

RENEWABLE
RFA
ASSOCIATION

Animal Feed is
Animal Food

* Whatis “food?” The United
States defines food as “articles
used for food or drink for man
or other animals, and articles
used for components of any
such article”

* Reference to “food” in the
regulations also refers to
animal feed, including
ingredients of animal feed.

¢ The term “food” includes
distillers grains (DDGS) and
other co-products fed to
animals.




Basic U.S. Food Safety Provisions

* 1906 Pure Food & Drug Act
* 1938 Federal Fc?c?d, Drug & Cosmetic Act F-)A

* 1958 Food Additives Amendment U.S. Food and Drug Administration
« 1976 Medicated Feed CGMPs Frofecing snd Fromoting Yeur Heath
* 1996 Animal Drug Availability Act (VFDs)
* 1997 BSE/Ruminant Feed Regulations

* 2002 Bioterrorism Preparedness and Response Act

* 2007 Food and Drug Administration Amendments Act
* 2011 Food Safety Modernization Act (FSMA)

* 2014 Veterinary Feed Directive Revised Regulations

Food Safety Modernization Act

* January 2011: FSMA signed into law m
* September 2015: Final rule published HEDEEREN AT

* FSMA was built on past experience and the strong foundation
provided by the current food safety systems that had been
established

* Makes a modern, pro-active, science- and risk-based preventive
controls standard procedure across all sectors of the food system

* Meets the food safety challenges of the global food system

* Establishes stronger partnerships for food safety across all levels
of government and with the private sector

RFA
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Food Safety Modernization Act

* 21 CFR Part 507; Current Good Manufacturing Practice and
Hazard Analysis and Risk-Based Preventive Controls for Food
for Animals

* Current Good Manufacturing Practice
* Hazard Analysis and Risk-Based Preventive Controls
* Supply-Chain Program

* Requirements Applying to Records That Must Be
Established and Maintained

“RFA

Food Safety Modernization Act

Specifically, the rule established requirements for:
* A written food safety plan
* Hazard analysis
* Preventive controls
* Monitoring
* Corrective actions and corrections
* Verification
* Supply-chain program
* Recall plan
* Associated records

» As of September 17, 2018, U.S. facilities large and small producing DDGS
and other co-products are following the cGMPs and Hazard Analysis and
Preventative Controls rules

“RFA




FSMA Qualifications of Individuals

* The company management must ensure that all individuals who
manufacture, process, pack, or hold animal food (including temporary and
seasonal personnel) are qualified to perform their assigned duties

— have the education and training as appropriate to the individual’s assigned duties; and
— receive training in the principles of animal food hygiene and animal food safety,
including the importance of employee health and personnel hygiene

* Responsibility for ensuring compliance by individuals with the requirements
must be clearly assigned to supervisory personnel who have the education,
training, or experience necessary to supervise the production of safe animal
food.

* Records that document training required and must be established and
maintained and are subject to the prescribed recordkeeping requirements

RFA

FSMA “Preventive Controls Qualified Individual”

* A qualified individual who has successfully completed training in the
development and application of risk-based preventive controls at least
equivalent to that received under a standardized curriculum recognized
as adequate by FDA or is otherwise qualified through job experience to
develop and apply a food safety system.

* RFA offered classes for the standardized course to become a Preventive
Controls Qualified Individuals (PCQl)

* 230 participants representing 74 companies; from 21 U.S. States and 1
Canadian Province
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Preventive Controls Qualified Individual (PCQl)

Must oversee:
* Preparation of the food safety plan
* Validation of the preventive controls
* Determination that validation is not required
* Review of records
* Reanalysis of the food safety plan
* Written justification for validation to be performed in a timeframe

» Written justification for review of records of monitoring and
corrective actions within a timeframe

* Determination of reanalysis

—
SRFA

Current Good
Manufacturing Practices
(cGMPs)

* Personnel

* Plant and grounds

¢ Sanitation

* Water supply and plumbing
* Equipment and utensils

* Plant operations

* Holding and distribution




Current Good Manufacturing Practice (cGMPs)

Example - Personnel
NOTICE

EMPLOYEES a8

MUST WASH
HANDS BEFORE

RETURNING

TO WORK

* Provide necessary facilities:
— Lockers to store personal effects

— Handwashing facilities as appropriate
— Post appropriate signage to reinforce new —_—
practices
* Develop a personnel cleanliness protocol ®“"r‘r;:
with training that specifies expectations

B
IN PRODUCTION
AREA

regarding: AVISO
— Handwashing J%%ﬁ%‘

PRODUCCION

— Wearing of jewelry
— Carrying of cellular phones, tools

RFA

cGMPs, continued

Example - Plant and grounds
* Proper cleaning and maintenance of facility

* Pest control program

* Adequate restrooms T

* Provide acceptable lighting with shatter-resistant r%f\?.
glass above storage or production areas ™

* Adequate ventilation
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cGMPs, continued

Example - Sanitation

* Includes maintaining clean and sanitary conditions of food contact surfaces,
proper use and storage of toxic cleaning compounds

* Proper storage of garbage and trash

Example - Water supply and plumbing

* Plant's water supply, plumbing, and toilet and hand-washing facilities are
adequate

* Adequate drainage, proper sewage disposal

* No cross connections or backflow between waste water or sewage and process
waters

Example - EQquipment and Utensils

* All plant equipment and utensils must be designed and of such material and
workmanship to be adequately cleanable, and must be properly maintained

* Instruments and controls maintained

“RFA

cGMPs, continued

Example - Plant operations

 All operations in the manufacturing /processing, packing, and
holding of animal food (including operations directed to
receiving, inspecting, transporting, and segregating) are
conducted in accordance with the CGMPs

* Chemical, microbial, or extraneous-material testing procedures
are used where necessary to identify sanitation failures or
possible animal food contamination like mycotoxins

RFA i




Inbound Ingredient Evaluation

* Raw materials and ingredients must
be inspected to ensure that they are
suitable for manufacturing into
animal food and must be handled
under conditions that will protect
against contamination

* Weather can be considered when
evaluating raw materials susceptible
to mycotoxin contamination

"« Visual examination of ingredients or
shipping containers is acceptable,
with emphasis on observing any
unusual residues that may
contaminate the animal food

Generally Recognized as Safe (GRAS)

Any substance intentionally added to an animal feed must be used in accordance
with a food additive regulation for that use unless the substance is GRAS among
experts qualified by scientific training and experience to evaluate its safety under
the conditions of its intended use

All ingredients used in the animal food manufacturing process must be approved
which require a premarket approval process

General recognition of safety for feed use of substances varies with the animal
species, thus

— Feed GRAS determinations must address intended use in the intended animal species

Substances are not GRAS, it is a particular use of a substance that is GRAS

—_—
RFA i
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CGMPs continued
Example - Holding and distribution V /
* Protect against contamination and s
minimize deterioration |
* Proper labeling

* Transport vehicle inspection procedures
prior to loading
* FSMA - Sanitary Transportation Rule
— The design and maintenance of
vehicles and transportation equipment
to ensure that it does not cause the
food that it transports to become

unsafe.
SRFA 30,
Food Safety Plan Required Components
* One or more Preventive Controls * Hazard Analysis |

. - * Preventive Controls
Qualified Indmdua]s (PCQls) — Supply-Chain Applied Controls
must prepare and implement a — Process Controls
written food safety plan for the — Sanitation Controls

i, — Other Controls

facility

* PC Management Components
— Monitoring
— Corrective Actions and Corrections
— Verification and Validation
— Verification of Implementation and
Effectiveness
— Recall Plan
* Reanalysis

* Implementation Records

i
SRFA i




Food Safety Plan Overview

* A written food safety plan is required to include:
— Hazard analysis
— Implementation records

¢ If hazard analysis determines there is a hazard requiring a
preventive control, the food safety plan must also include:
— Preventive controls and their management components
— Recall plan

* The format is flexible to meet the needs of the facility.

* The food safety plan must be reanalyzed at least every 3 years or
more frequently, as appropriate.

“RFA ¥

Hazard Analysis — Required

» Analysis drives decision making for determining and controlling hazards
Hazards include:

* Biological hazards, including microbiological hazards such as parasites,
environmental pathogens, and other pathogens

* Chemical hazards, including radiological hazards, substances such as pesticide and
drug residues, natural toxins, decomposition, unapproved food or color additives,
and nutrient imbalances

* Physical hazards
Hazards that may be present in the animal food for any of the following reasons:
* The hazard occurs naturally;
* The hazard may be unintentionally introduced; or
* The hazard may be intentionally introduced for purposes of economic gain

YRFA i
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Hazard Analysis Process

List Ingredients and
Steps/Equipment within the
Process Flow (recommended)

Assess Severity of lliness or
Injury if Hazard were to Occur

Determine if the Hazard
Requires a Preventive Control

Determine the Control
for the Hazard Requiring
a Preventive Control

T
&

Identify Known or Reasonably
Foreseeable Hazards

/7~~\ Assess Probability that the
® Hazard will Occur in the
Absence of Preventive Controls

Justify the Classification of the
Hazard

Assign a Preventive Control
Number (recommended)

—
~RFA i

Risk-Based Preventive Controls

* Must identify and implement preventive controls, to provide
assurances that significant hazards will be significantly minimized or
prevented, and the animal food manufactured or held by facility will

not be adulterated

* Preventive controls required as appropriate to the facility and

animal food:

— Controls at critical control points (CCPs) and controls, other than
those at CCPs that are also appropriate for animal food safety.

* Documentation, monitoring and corrective actions are required

—_—
SRFA i
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EXPORT EXCHANGE
US GRAINS COUNCIL

OCTOBER 23, 2018
MINNEAPOLIS, MN

BILL HOLBROOK
THE PROEXPORTER NETWORK

©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.

10/16/2018 3V @ The ProExporter Network® ProExporter, Page 2

U.S. Nameplate Fuel Ethanol Plant Production Capacity by State as of January 1st, 2018

Million Gallons

U.S. Nameplate Fuel Ethanol Production Capacity
16.288 billion gallons ~

Note: Nameplate Capacity is the volume of fuel ethanol that can be produced during a period of 12 months under normal operating conditions.
Source: Energy Information Adminstration (EIA), Form EIA-819 Monthly Oxygenate Report

©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.
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U.S. Nameplate Fuel Ethanol Plant Production Capacity by State as of January 1st, 2019

Million Gallons

U.S. Nameplate Fuel Ethancl Production Capacity

16.674 billion gallons -~

Note: Nameplate Capacity is the volume of fuel ethanol that can be produced during a period of 12 months under normal operating conditions
Source: PRX estimates based on publicly announced expansions and new builds

©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future realiy.

CURRENT AND ANNOUNCED ETHANOL PRODUCTION
INCREASES 2018 AND BEYOND

STATE NEW CONSTRUCTION m

IOWA 125 MMG 50 MMG
INDIANA 80 MMG 35 MMG
KANSAS 70 MMG

KENTUCKY 10 MMG
MINNESOTA 35 MMG
NORTH DAKOTA 30 MMG
NEBRASKA 45 MMG
OHIO 134 MMG
SOUTH DAKOTA 80 MMG 80 MMG
TEXAS 10 MMG
WISCONSIN 10 MMG

©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.




UNITED STATES ETHANOL PRODUCTION
Millions of Gallons
M Actual ® PRX Forecast
20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
07-08 09-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 25-26 27-28 29-30
Crop Marketing Year (Sep-Aug)

©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.

10/16/2018 233 @l The ProExporter Network® ProExporter, Page 6
ETHANOL AVERAGE MARGINS (ESTIMATED) AND MONTHLY
PRODUCTION
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©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.
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10/16/2018 2433 @ The ProExporter Network® ProExporter, Page 7
UNITED STATES ETHANOL DISAPPEARANCE
Millions of Gallons
M Exports Actual M Exports PRX Forecast Domestic Actual Domestic PRX Forecast
20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
12-13 14-15 16-17 18-19 20-21 22-23 24-25 26-27 28-29 30-31
©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.
10/16/2018 Z3% @l The ProExporter Network® ProExporter, Page 8

Estimated DDG Production by State, 18-19, 000MT
Based on PRX Survey of Ethanol Production (Not surveyed by USDA)

©2018 The ProExporter Network®,
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.

The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
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Estimated DDG Consumption by State, 18-19

Based on All Animals, PRX Formulas (Not surveyed by USDA)
Note. DDG Disposition (na until 06-07), with ruminants 35% ration @ 1.0 feed value of corn; hogs 30% @ 0.8; poultry 10% @ 0.5

DDG "Potential

Consumption®
Animal  Share  Com
Type ration  Replamt

ratio

Dairy 35% 1.0 -
Cattle 35% 1.0
Hogs 30% 08
Poultry 10% 05
Other 10% 05

©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.

10/16/2018 ProExporter, Page 10

DDG Net Exports (+)/Net Imports (-) by State, 18-19
Based on All Animals, PRX Formulas (Neot surveyed by USDA), 000MT

©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.
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10/16/2018 2433 @ The ProExporter Network® ProExporter, Page 11
US Exports of DDG by MAJOR DESTINATION, 1997 to 2017, by
000mt
PRX_DDG xlsm, SDU, Sep-12-18
4500
HASIA
4000 o ECANADA
3500 OMEXICO
B All others
3000
2500
2000
1500
1000
500
0
97.98-01 99-00-Q1 01-02-Q1 03-04-Q1 05-06-Q1 07-08-Q1 09-10-Q1 11-12-Q1 13-14-Q1 15-16-Q1 17-18-Q1
US Exports of DDG by Destination
©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.

10/16/2018 ProExporter, Page 12

US Exports of DDG by COASTAL RANGE, 1997 TO 2017, by

000mt PRX_DDG.xlsm, SDU, Sep-12-18
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97-98-Q1 99-00-Q1 01-02-Q1 03-04-Q1 05-06-Q1 07-08-Q1 09-10-Q1 11-12-Q1 13-14-Q1 15-16-Q1 17-18-Q1

US Exports of DDG by Coastal Range

©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.
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000mt
50000

US DDG Domestic Use & Exports to Foreign
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©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.

V@l The ProExporter Network®
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SUMMARY

* 2018 to 2019 ethanol production capacity to increase 386 mmg

* Current and announced increases — 439 mmg expansion, 230 mmg new
construction

* PRX estimated ethanol production increase of 1.07 billion gallons in
next 5 years

* Highly dependent on oil price, ethanol margins, and ethanol exports
* DDG production estimated increase 1.8 mmt

* Domestic DDG use flat, estimated increase would need to be exported

©2018 The ProExporter Network®. The analysis above is not intended as a trade recommendation. The analysis and forecasts are based on
available public data and on the best judgment of PRX, but cannot be guaranteed to conform to future reality.
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Feeding DDGS - to Poultry

Phillip Smith Ph.D.
Export Exchange
October 22-23, 2018

Minneapolis, Minn.
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Developing markets. >> Enabling trade. >> Improving lives.

“The greatest dilemma that the (animal)
agriculture industry has faced in the
last 50 years is ethanol and corn
prices”

Rod Smith, Feedstuffs, December 2006

COUNCIL




The outline of my presentation today:

 Basics of ethanol production and co-products

* Production and Usage estimates of DDGS

* List the locations currently using DDGS

» Typical analysis: DDGS

 Effects of reduced oil DDGS - reduced calorie?
» Corn oil from DDGS

* Practical concerns and DDGS spec. sheet

* Future opportunities

Dry-Milling Average Yield Per Bushel _

2.7 gallons Ethanol
18 Ibs DDGS

1 bushel
(56 pounds)
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Mid-Missouri Energy Ethanol Plant
Malta Bend, MO
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Broiler Average Inclusion of DDGS

For Only those using:
Range 1% — 18%

Average Nutrient Spec for DDGS

Calories Ib/kg | 1150/2530
Protein 29.00
Lysine 0.94
TSAA 1.20

Trp 0.21
Arg 1.29
Thr 1.06
A.Phos 0.52
Calcium 0.10
Sodium 0.16




Nutritional composition of DDGS and
Soybean Meal

Component Percentage

DDGS SBM
M.E. Kcals/Kg 2530 2425
Moisture 12.00 12.00
Crude protein 29.00 47.80
Crude fat 7.00 1.00
Crude fiber 7.00 3.00
Phosphorus 0.87 0.72
Potassium 1.15 2.05
Sodium 0.16 0.04
Total lysine 0.94 3.02

Prediction equations for TMEn
DDGS (86% DM basis per Kg)

TMEn =
2732.7 + 36.4 (fat) — 73.6 (fiber) + 14.5 (protein) — 26.2 (ash)

Batal and Dale 2006 J. Appl. Poultry Res 15:89-93
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Corn oil from DDGS

Corn Oil Assay Results

* Linoleic acid 53.30%

* Monounsaturated fat 27.76%

* Polyunsaturated fat 56.13%

» Saturated Fat 15.24%

* Free Fatty Acids 4.69%

* Insolubles <0.01%

* Moisture 0.72%

« OSl 8.20 hr

* AME calculated 3900 - 4000 Kcals/lb




Practical issues with Distillers

* Logistics
* Reliance on one plant
* Bin allocation at mills

» Consistency
« Mycotoxins
» Pellet quality?

Potential uses of DDGS in broiler
diets continued:

» The usage of distillers will depend on
whether it will cost into the ration when the
formulas are optimized
— Competition from other ingredients
— Consistency
— Nutrient value




DDGS Specification Sheet

» Consistent high quality
— Free flowing

— Golden color
* Minolta Color Lightness L>50
* Minolta Color Yellowness b>40.0

* Novus IDEA value for Lysine dig. >65%

Color Measuring

A Minolta Chroma Meter CR-300 - used to evaluate the color
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Color
L (Lightness)

Corn DDGS Supplier
Mean StdDev | CV,%
#1 Alexandria, IN 55.5 0.62 1.12
#2 Atchison, KS 48.6 1.58 3.26
#3 Camilla, GA 60.6 0.73 1.20
#4 Carrollton, MO 60.2 0.32 0.53
#5 Cloverdale, IN 47.9 0.22 0.46
#6 Malta Bend, MO 58.9 1.54 2.62
uld Menlo, IA 57.8 0.13 0.22
St. Joseph, MO 55.8 1.19 2.13

DDGs suppliers - U.S.

Supplier
Alexandria, IN
Atchison, KS
Camilla, GA
Carroliton, MO
Cloverdale, IN
Malta Bend, MO

Menlo, 1A
8 St. Joseph, MO

NoO A WON =2 %

DDGS samples - sent to 4 labs for analysis:
Tyson

University of Arkansas .
Missouri 5

Evonik - E !:Jc;Lﬁl'cﬁRAle
|
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Lysine
. S.Dig
. Total, o SID, A.Dig AA
Supplier o AID, % o ‘AA,
(867%DM) T (86%DM) (86%DM)

Alexandria, IN 0.78 65.5 69.8 0.51 0.54
Atchison, KS 0.92 69.7 73.0 0.65 0.68
Camilla, GA 0.74 66.6 710 0.49 0.53
Carrollton, MO 0.90 710 74.4 0.64 0.67
Cloverdale, IN 0.69 70.5 75.0 0.49 0.52
Malta Bend, MO 0.87 68.8 72.2 0.60 0.63

Menlo, TA 0.77 69.6 73.6 054 057
St. Joseph, MO 0.75 69.1 735 052 055
Mean 0.80 68.9 72.8 0.56 0.59

SE 2.3 221

P-value 0.690 0.726

(AID) Apparent Ileal Digestibility
(SID) Standardized ileal Digestibility

23

Acceptable Mycotoxin Levels in DDGS

* Fumonisin - Max. 30 ppm
* Vomitoxin - Max. 10 ppm
 Aflatoxin - Max. 60 ppb

* Only utilize corn with a maximum of 20 ppb
of aflatoxin in the ethanol processing plant.

» Zearalenone - no standard set




DDGS Specification Sheet

* Moisture max. 14.5%

* Crude protein min. 25%

* Crude fat 5-8%

* Crude fiber max. 8.50%

* Sodium 0.15-.30%

* Phosphorus (total) 0.75-0.90%

Summary

» Consistency between suppliers/plants is
affecting product image

» Corn oil from DDGS process is a valuable
energy source

» Economics will determine the future usage of
DDGS in poultry feeds




