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Summary

The aim of the study was to determine the carbon footprint of soybean meal
and crude soybean oil produced by the company ATK (exclusively
processing Europe Soya soybeans from Ukrainian cultivation).

The CO2 balance was carried out using the life cycle analysis method and
closely follows the international life cycle assessment guidelines (ISO 14040
and 14044). The CO2 balance covers soybean cultivation including upstream
processes, transport of the beans to the factory, processing into soybean meal
or soybean oil. The scope of the study ends at the factory gate.

The key findings are:

e The greenhouse gas emissions of the balanced soybean meal are 0.363
kg CO2-eq / kg soybean meal.

e The Greenhouse gas emissions of the balanced soybean oil is 0.686 kg
CO2-eq / kg soybean oil.

e In both cases, 77.7% of greenhouse gas emissions are caused during
cultivation (0.28 kg CO2-eq for soybean meal, 0.53 kg CO2-eq for
soybean oil). Only 22.3% of greenhouse gas emissions are caused
while processing (0.08 kg CO2-eq for soybean meal, 0.15 kg CO2-eq
for soybean oil)

e More than 50% of the greenhouse gas emissions generated during
processing are energy-related (36% electricity, 19% gas) and 37% are
waste-related (19% waste disposal, 18% wastewater treatment). The
remaining 8% is due to the transport of the soybeans from the
cultivation areas to the factory.
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|I. Method

1.1 Objective

The aim of this study was to examine the greenhouse gas emissions of
soybean meal and soybean oil produced by ATK along the value chain from
agriculture, including the upstream chain, to the finished product.

The main raw material, soybean, originates from the Ukraine and is Europe
Soya certified.

1.2 Method, system boundaries and functional unit

The carbon footprint is closely aligned with international life cycle
assessment guidelines (ISO guidelines 14040 and 14044). Material and
energy flows along the entire value chain were accounted for. From the
primary production of the basic and concentrated feedstuffs, including
upstream processes (fuel, production materials and energy requirements,
etc.), through soybean cultivation and transport to the factory site and
processing there. Based on the system boundaries considered, the
greenhouse gas emissions for the functional unit 1 kilogram soybean meal
or 1 kilogram soybean oil were considered. The ReCiPe 2016 Midpoint (H)
V1.07 / World (2010) method was used to calculate CO2 eq emissions. For
the allocation of environmental impacts to two or more products from one
process, the economic allocation, were used. Allocation by mass and by
energy were also performed. The results of these two allocation variants can
be found in the form of an overview table in the appendix. The same applies
to the results of the other impact categories of the calculation method Recipe
2016 Midpoint (H), which are not treated further during this investigation
due to the focus of the investigation "climate impact".
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1.3 Data collection

For the primary data collection, FiBL provided the ATK company with a
questionnaire containing the parameters relevant for the greenhouse gas

balance.
The primary data cover the following areas:

- Processing quantities of raw materials, quantity of goods produced and
economic key figures.

- By-products produced
- Material input (water, hexane)

- Energy consumption (electricity, gas)

This allowed for an accurate life cycle inventory for soybean meal/soybean
oil production. Where primary data were not available, existing peer-
reviewed scientific literature, statistical data, and existing LCA datasets from
Ecoinvent 3.8 (Wernet et al., 2016), Agribalyse 3.0 (Asselin-Balengon et al.,
2020), and Agri-Footprint 5.0 (Van Paassen et al., 2019) were used.

For the cultivation of soybeans, on which the soybean meal production is
based, CO2-eq values for soybean cultivation in Ukraine were provided to
FiBL by the Donau Soja Association.

The data basis on which the calculation of greenhouse gas emissions is based
is described below.
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1.3.1 Production data

In 2021, 150,747 tons of soybeans were processed by ATK. From this quantity,
109,069.5 tons of soybean meal and 25,930.6 tons of soybean oil were
produced (see Table 1). This results in a proportional mass ratio of 80.8% to
19.2% for soybean meal and soybean oil based on one unit of soybeans. The
straw produced is not considered further due to its low monetary
importance (< 5%).

Weight of processed soybeans 2021 (t) 150747 -
Weight of produced soybean meal 2021 (t) 109069.5 72.4%
Weight of produced soybean oil 2021 (t) 25930.6 17.2%
Weight of accrued straw 2021 (t) 11978.6 8%

Table 1 — Processing Quantities

1.3.2 Economic Data

The average prices achieved per ton of product, as well as the total for the
processed products, are shown in Table 2. Based on the proportional mass
ratio (see chapter 1.3.1) and the ratio of the average prices of soybean meal
and soybean oil, the overall economic ratio is 69% (soybean meal) to 31%
(soybean oil). This ratio was used for the economic allocation of the
environmental impact in this study.

Average price per ton of soybean meal sold 2021 (€) 633
Average price per ton of soybean oil sold 2021 (€) 1199
Price of soybean meal sold Total 2021 (€) 69040993.50
Price of soybean oil sold Total 2021 (€) 31090789.4
Monetary share of by-product soybean meal in %. 69%
Monetary share of by-product soybean oil in %. 31%

Table 2 - Economic allocation

1.3.3 Energy

The energy consumption of the production process for the year 2021 is
shown in Table 3. The electricity consumption amounts to about 9.5 million
kWh. The annual gas consumption was around 26,000 gigajoules.

Annual electricity demand (kWh) 9529546

Annual natural gas demand (GJ) 25957.868
Table 3 — Energy Demand
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1.3.4 Other materials

In addition to the main raw material, soybeans, two other components are
used while processing - hexane and water. The amount of hexane used in
2021 was 36.5 tons. Water consumption amounted to 79,400 m? (see Table 4).

Hexane demand (t) 36.533

Water demand (m?) 79413
Table 4 — Other Materials

1.3.5 Transport

ATK's factory plant is located in Adampil, Ukraine. Khmelnytsky, Zhytomyr,
Vinnitsa and Rivne were indicated as the main soybean growing areas.
Distances between cultivation areas and factory sites are shown in Table 5.
From these distances, an average value for the transport distance of 122.5 km
was calculated. This was used for the greenhouse gas balance of the truck

transport.

Chmelnyzkyj to Adampil (km) 80
Zhytomyr to Adampil (km) 120
Vinnitsa to Adampil (km) 100
Rivne to Adampil (km) 190
Average distance from cultivation to factory (km) 122.5

Table 5 — Transport Distance

1.3.6 Cultivation of Soybeans

Greenhouse gas emissions from soybean cultivation were not collected as
part of this study. The CO2-eq values of soybean cultivation of Europe Soya-
certified soybeans grown in Ukraine, based on calculations by Blonk
Consultants, were provided by Donau Soja Association. Per kg of soy,
greenhouse gas emissions are 0.2968 kg CO2-eq.
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2. Results

2.1.1 Overview

Table 6 below provides an overview of the greenhouse gas emissions in kg
CO2-eq / kg soybean meal or soybean oil for all processes.

Soybean | Soybean

kg CO2-eq/ kg meal oil %

Soybean cultivation 0.28 0.53 77.68%
Energy, Electricity 0.03 0.06 8.02%
Energy, natural gas 0.02 0.03 4.15%
Hexane production 0.00 0.00 0.06%
Truck transport from cultivation to

factory 0.01 0.01 1.90%
Waste disposal 0.02 0.03 4.21%
Wastewater treatment 0.01 0.03 3.98%
TOTAL 0.36 0.67 100%

Table 6 — Overall Results

The greenhouse gas potential for the production of 1kg soybean meal, using
Europe Soya certified soybeans from Ukraine, is 0.36 kg CO2-eq and 0.67 kg
CO2-eq for soybean oil. With 77.7%, the cultivation of soybeans has the
clearly largest share of the total emissions in each case. Energy-related GHG
emissions amount to about 12%, and waste and wastewater treatment
account for about 8%. Transportation by truck causes less than 2%, and
production of the required hexane less than 1%.

The following Figure 1 shows the greenhouse gas emissions for soybean
meal and oil in an overview and aggregated form, and Figure 2 shows the
average percentage distribution of the aggregated processes.
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Figure 1 - GHG-Emissions for 1kg of Soybean Meal / Soybean Oil in kg CO2-eq
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Distribution of average GHG emissions in %
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2.1.2 Results processing

Considering only the results of processing, excluding soybean cultivation,
the GHG emissions for one kg of soybean meal are 0.081kg CO2-eq and for
one kg of soybean oil 0.153kg CO2-eq (see Figure 3).

GHG-Emissions for Processing of 1kg of Soybean Meal /
Soybean Oil in kg CO2-eq

0,180
0,160 0,153
0,140
o 0,120 B Wastewater Treatment
a3
~ .
o 0,100 B Waste Disposal
¢ 0,081
o~ B Lorry Transport
8 0,080
By Hexanproduction
0,060
B Natural Gas
0,040 M Electricity
0,020
0,000

Processing Soybean Oil Processing SoybeanMeal

Figure 3 - GHG-Emissions for Processing of 1kg of Soybean Meal / Soybean Oil in kg CO2-eq

In each case, electricity consumption accounts for 36%, natural gas for 19%,
truck transport from cultivation to factory for 8%, waste disposal for 19%,
and wastewater treatment for 18% (see Figure 4).
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Distribution of average Processing-GHG emissions in %
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Figure 4 - Distribution of average Processing-GHG emissions in %

3. Discussion

The range of identified data values from Agrifootprint Database for the GHG
potential of 1kg of soybean meal or 1kg of soybean oil, with a comparable
study framework, ranges from 0.55 kg CO2-eq (meal) or 1.1 kg CO2-eq (oil)
for production in the U.S., to 1.92 kg CO2-eq or 3.73 kg CO2-eq in
Germany/France, to 4.3 kg CO2-eq or 8.34 kg CO2-eq in Brazil. The total
emissions of soybean meal and soybean oil calculated in this study are very
low in comparison, averaging 0.363 kg CO2-eq / kg for meal and 0.686 kg
CO2-eq/ kg for oil, respectively. The decisive process for the respective level
of GHG emissions from soybean meal/soybean oil is in any case the
cultivation of the soybeans. The average cultivation of 1kg soybean in the
EU causes on average 0.78 kg CO2-eq with reference to data sets of the
Agrifootprint database (weighted average of the important soybean
growing countries within the European Union Italy, France, Romania,
Austria, Hungary, Germany, Slovakia). If ATK soybean meal were produced
with soybeans from this average EU-mix, the GHG emissions of the soybean
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meal produced or the soybean oil produced would be more than twice as
high (see Figure 5).! The reduction potential from processing DS-certified
soy from Ukraine is about 56 percent compared to processing Soybeans from
the average European-cultivated soybean mix.

Comparison of Soybean-Origin: European Average (n=7) vs.
DS/ES Ukraine

Soybean Oil ATK with Ukr DS Soybean - I -56%
Soybean Oil ATK with average EU soybean _ I

Soybean Meal ATK with Ukr DS Soybean - I -56%

Soybean Meal ATK with average EU soybean _ I

0,00 0,20 0,40 0,60 0,80 1,00 1,20 1,40 1,60 1,80

Figure 5- Comparison of GHG-Emissions with soybeans of different origin, intended for internal use only.

Furthermore, itis crucial to which extent the soybeans originate from regions
in which deforestation occurs due to soybean cultivation or has occurred in
the past 20 years. In particular, the part of soy imports originating from
South America is directly or indirectly linked to the destruction of tropical
forests and savannas in Brazil and Argentina due to soy cultivation there
(Schlatzer and Lindenthal, 2019; Schlatzer et al., 2021). Feeding soybean meal
from European cultivation thus holds great reduction potential in terms of
CO2 eq emissions. However, LULUC emissions can vary greatly depending
on the area/land in which the direct and indirect land use changes take place.
In an LCA study of soy production in Brazil and Argentina, Castanheira and
Freire (2013) showed that GHG emissions per kg of product can vary from

! This comparison is intended for internal purposes. In the event of publication/media exploitation
of comparative LCA results, a Critical Review must be carried out in accordance with ISO
14040/44.
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0.3 kg to 17.8 kg CO2-eq (including emissions from cultivation, land use

change, and transport).

4. Uncertainty analyses

Life cycle assessment data are subject to uncertainties, which were subjected

to a separate analysis in order to be able to make statistically reliable
statements. For the following uncertainty analyses (Monte Carlo simulation),
a confidence interval of 95% applies, i.e. only in 5% of all possible cases does
the result lie outside the specified ranges. 1,000 calculation runs per analysis
were performed. The following analyses refer to 1kg soybean meal / soybean
oil. As can be seen in table 7, the results may show certain ranges, for
example due to fluctuating yields.

Impact Category Unit 5% | 95%
Recipe 2016 Midpoint (H) | kg CO»-eq / kg Product
1kg Soybean Meal 0.334( 0.39
1kg Soybean Oil 0.632]0.742
Table 7 - 95% confidence interval for 1kg soybean meal and 1kg soybean oil
15/20

Fi B L Carbon Footprint of ATK Soybean Meal




5. Literature

Asselin-Balencon A., Broekema R., Teulon H., Gastaldi G., Houssier J.,
Moutia A., Rousseau, V., Wermeille A., Colomb V. (2020): AGRIBALYSE
v3.0 : the French agricultural and food LCI database. Methodology for the
food products. Ed. ADEME 2020.

Castanheira und Freire (2013): Greenhouse gas assessment of soybean
production: implications of land use change and different cultivation
systems. Journal of Cleaner Production 54 (2013) 49e60.
http://dx.doi.org/10.1016/j.jclepro.2013.05.026.

Gavrilova et al., 2019: Emissions from Livestock and Manure Management.
Chapter 10. Refinement to the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories. https://www.ipcc-
nggip.iges.or.jp/public/2019rf/vol4.html

Guilherme et. al. (2015): Greenhouse gas assessment of Brazilian soybean
production: a case study of Mato Grosso State. Journal of Cleaner Production
96 (2015) 418e425. http://dx.doi.org/10.1016/j.jclepro.2014.02.064.

IPCC (2013): Climate Change 2013: The Physical Science Basis. Contribution
of Working Group I to the Fifth Assessment Report of the Intergovernmental
Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor,
S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)].
Cambridge University Press, Cambridge, United Kingdom and New York,
NY, USA, 1535 pp.

IPCC (2019): Climate Change and Land: an IPCC special report on climate
change, desertification, land degradation, sustainable land management,
food security, and greenhouse gas fluxes in terrestrial ecosystems [P.R.
Shukla, J. Skea, E. Calvo Buendia, V. Masson-Delmotte, H.-O. Portner, D. C.
Roberts, P. Zhai, R. Slade, S. Connors, R. van Diemen, M. Ferrat, E. Haughey,

. 16/20
I Carbon Footprint of ATK Soybean Meal



http://dx.doi.org/10.1016/j.jclepro.2013.05.026
https://www.ipcc-nggip.iges.or.jp/public/2019rf/vol4.html
https://www.ipcc-nggip.iges.or.jp/public/2019rf/vol4.html
http://dx.doi.org/10.1016/j.jclepro.2014.02.064

S. Luz, S. Neogi, M. Pathak, ]. Petzold, J. Portugal Pereira, P. Vyas, E.
Huntley, K. Kissick, M. Belkacemi, J. Malley, (eds.)]. In press.

Leclerc, B., P. Georges, B. Cauwel and D. Lairon, (1995): A Five Year Study
on Nitrate Leaching under Crops Fertilised with Mineral and Organic
Fertilisers in Lysimeters. In Nitrogen Leaching in Ecological Agriculture,
Biological Agriculture and Horticulture 11, 301-308.

PRé Sustainability B.V. (2021): SimaPro database manual — Methods
Library - Version 4.17.

Schlatzer, M., Lindenthal, T. (2019): Osterreichische und europdische
Alternativen zu Palmol und Soja aus Tropenregionen — Moglichkeiten und
Auswirkungen; Endbericht an Greenpeace. Forschungsinstitut fiir
biologischen Landbau (FiBL) Osterreich und Zentrum fiir Globalen Wandel
und Nachhaltigkeit (gW/N), Universitat fiir Bodenkultur, Wien, 80.

Schlatzer, M., Drapela, T., Lindenthal, T. (2021): Die Auswirkungen des
osterreichischen Imports ausgewahlter Lebensmittel auf Flachenverbrauch,
Biodiversitdat und Treibhausgasemissionen in den Anbauregionen des
globalen Siidens. Studie im Auftrag von Greenpeace und ORF Mutter Erde.
Wien.

Van Paassen, M., Braconi, N., Kuling, L., Durlinger, B., Gual, P. (2019): Agri-
footprint 5.0 - Part 1 - Methodology and basic principles. Gouda, the
Netherlands.

Van Paassen, M., Braconi, N., Kuling, L., Durlinger, B., Gual, P. (2019): Agri-
footprint 5.0 - Part 2 - Description of Data. Gouda, the Netherlands.

Wernet, G., Bauer, C., Steubing, B., Reinhard, J., Moreno-Ruiz, E., and
Weidema, B. (2016): The ecoinvent database version 3 (part I): overview and

methodology. The International Journal of Life Cycle Assessment, [online]
21(9), pp-1218-1230.

17/20
I Carbon Footprint of ATK Soybean Meal




6. Annex

TO00-
<000
0000
00070
00070
0000
oooo
0000
T000
00070
0000
oooo
0000
00070
00070
0000
oooo
£20°0

oooo
1000
000°0
0000
0000
oooo
oooo
000°0
0000
0000
oooo
oooo
000°0
0000
0000
oooo
oooo
620°0

00070
+00°0
0000
00070
TOO0
00070
0000
0000
/1070
00070
00070
0000
0000
00070
00070
00070
0000
€700

00070
T00°0
0000
00070
00070
00070
00070
0000
00070
00070
00070
00070
0000
00070
00070
00070
00070
0000

o000
0too
00070
0000
0000
o000
oooo
00070
0000
0000
o000
oooo
00070
0000
0000
o000
oooo
82070

6/8°0
€100
000°0
0000
¥90°0
€000
000
T100°0
SOT0
0000
0000
0000
000°0
0000
0000
1S0°0
0000
SS0°0

0000
0010
£€00°0
166°S
80T
0000
9ED0
€S0°0
TZ0'T
£00°0
T00°0
€000
€000
1000
000
¥00°0
0000
€ES0

JUSLIIESI] JS1EM B)SEN| B1SEM JO [jpue] Modsuel] uononpold suexsy seg |eaniey A}2UIS|3 uonEAN) ueaghos

000°0
10070
000°0
000°0
0000
00070
000°0
000°0
T00°0
0000
0000
000°0
000°0
000°0
000°0
0000
00070
100

juBIIEaL] 191BM B)ISB/\| BISEM JO [[jpue] Modsuei] uoldNpold Buexal seo |ednie A3dM3I9e|3 UOREAR|ND uBagAos

0000
0000
00070
00070
0000
0000
0000
00070
00070
0000
0000
0000
0000
00070
00070
0000
0000
S100

000°0
2000
000°0
000°0
0000
00070
000°0
000°0
600°0
0000
0000
000°0
000°0
000°0
000°0
0000
00070
£00°0

000°0
000°0
000°0
000°0
0000
00070
000°0
000°0
000°0
0000
0000
000°0
000°0
000°0
000°0
0000
00070
000°0

0000
S00°0
000°0
000°0
0000
0000
0000
000°0
000°0
0000
0000
0000
0000
000°0
000°0
0000
0000
S10°0

So¥°0
£00°0
000°0
000°0
00
2000
T00°0
T00°0
950°0
0000
0000
000°0
000°0
000°0
000°0
£20°0
00070
620°0

0000
€600
T00°0
6T’
7SS0
0000
6100
£20°0
0¥s’0
€000
0000
T000
T000
000°0
T00°0
€000
0000
7870

088°0 £w
0ET0 ba 1o 3y
£00°0 ba no 8y
756°S ba dolo ezw
+IT'T 920-+'T 8y
+00°0 920-%'T 9y
8E0°0 g420-+'T 1
£60°0 420-+'T 84
oOrT'T 820-%'T 8y
£00°0 ba N 8y
1000 ba 48y
£00°0 baz0s 8y
£00°0 ba xQN 8
100°0 ba G ZINd By
£00°0 ba xQN 8y
55070 ba p9-0) bay
0000 ba 11242 8y
989°0 ba 70D 8y
wng uun
99%°0 gw
6900 ba 1o 8y
1000 ba n) 8y
0ST'E ba douo ezw
6850 920-7'T 8
7000 420-7'T 8
0Z0'0 430-¢'T 8
820°0 400-'T 8
909°0 420-+'T 8
z000 ba N 8y
000°0 ba g 8
z00'0 ba zos 8
z00'0 ba xQN 8%
000°0 b2 G'ZINd B4
7000 ba xON 84
6200 ba pg-0) bay
0000 ba 11240 8y
£9€°0 ba zoJ 8y
wng uun

uondwnsuod Ja1emm

Auoueds a0inosal 1sso4

Aj1nueDs aounosal |eJaulpy

asn pue]

A1o1xo1 2lus8ouinied-uou uewny
A121x01 JIuaSouloied uewnpy
Auoixolo0a auley

AIaixo100s Jalemysal
AloIx031003 |BLISaLIS |
uoneaiydonna auley
uonediydoing Ja1emysaud
UONEDLIPIDE |L1SaLIR ]
SWa1sAs00a [BUISaUIS] ‘UOIIBLIIO) SUOZD
uollewlo) Jayiew a1ejnoiued aulq
y1jeay uewny ‘UollBWIC) SUOZD
uoneipey Suiziuo|

uona|dep auozo Juaydsolens
Suiwiem |eqo|n

(H) utodpiy 9T0Z 2d1D=Y
2lwoue?3 ‘1o ueagAos™ IV ST

uondwnsuod Ja1epm

A3101825 32UN0S31 [IS50

A1101005 22UN0S531 [RIBUIN

asn pue’

Axoixol owsSoulnies-uou uewny
Ayoixoy owaBouinies uewny
A101X01023 suLe

AuD1x01003 Ja1eMysal]

AuoIx01002 |elIsaLIR |
uoneolydoiine aulep
uoneoiydoiina Jalemysai
UOIIRDLIPIOR |BLIIS3IIS ]

swa1sAs00a [ewlsalla] ‘uollewio) auozQ
uolew.o} Ja11ew alenoiued auly
yijeay uewny ‘'ucilewlo) 8U0zZQ
uoneipels Suiziuo|

uol}a|dap auozo Juaydsolens
Suiwiem [eqolo

(H) utedpin 9T0T 2dID3Y

Jlwouosy ‘|esw ueagqAos™ NIV 8T

18/20

Carbon Footprint of ATK Soybean Meal

IBL




T00°0-
TO00
000°0
0000
000°0
000°0
0000
000°0
T00°0
0000
000°0
0000
0000
000°0
0000
0000
000°0
6T0°0

juawilesi) Jajem ajsejn

JUBWIIEDI] 191EM DISE/\| BM JO [[I}pUE]

T00°0-
T00°0
00070
00070
00070
00070
00070
00070
T00°0
00070
00070
00070
00070
00070
00070
00070
00070
9100

00070
T00°0
000°0
00070
000°0
000°0
0000
000°0
00070
0000
000°0
00070
0000
000°0
00070
0000
000°0
0¢00

s15EM 4O |IypuE]

00070
T00°0
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
L1070

0000
€00°0
00070
0000
00070
00070
00070
00070
€100
00070
00070
0000
00070
00070
0000
00070
00070
600°0

00070
000
00070
00070
00070
00070
00070
00070
0100
00070
00070
00070
00070
00070
00070
00070
00070
80070

Hodsuel] 1poid 3uexay

0ooo
000°0
000°0
0ooo
000°0
000°0
0000
000°0
0ooo
0000
000°0
0ooo
0000
000°0
0ooo
0000
000°0
0ooo

00070
00070
00070
00070
00070
00070
00070
00070
0000
00070
00070
00070
00070
00070
00070
00070
00070
00070

Modsueld] uoRoNpoid BuBXaH

0000
000°0
000°0
000°0
000°0
000°0
000°0
000°0
0000
000°0
000°0
000°0
000°0
000°0
000°0
000°0
000°0
000°0

seo |eanien

0000
000°0
000°0
0000
000°0
000°0
0000
000°0
0000
0000
000°0
0000
0000
000°0
0000
0000
000°0
0000

seD |eameN

8¢S0
80070
00070
00070
6€0°0
00’0
T00°0
T00°0
€90°0
00070
00070
00070
00070
00070
00070
0E0°0
00070
€E0°0

Ad1303)3 3 n) ueagAos

81970
60070
000°0
00070
Sv0°0
Z00°0
1000
T000
00
0000
000°0
00070
0000
000°0
00070
9e00
000°0
6E0°0

00070
£90°0
¢00°0
18TF
9€L°0
000°0
S¢00
9€0°0
FIL0
<000
000°0
€000
<000
000°0
€000
<000
000°0
ZLED

Ajpuzoe)z yn) ueaghos

00070
£S0°0
000
0L5°E
8¢9°0
00070
Te0’0
TE00
609°0
000
00070
000
T00°0
00070
T00°0
000
00070
8TE0

uondwnsuod J1a1ep)

A1121e25 82UN0S81 |1S504

Al21e2S 30UN0S3l [BIBUIA

asn pue]

Alixo1 olwaBouroies-uou uewny
Aupixol oluagouldied uewny
AJ1o1x01003 suuepy

A1121x01008 Ja1emysaid
A1101X01003 [ellsa |
uonesiydoiins suuep
uoneoaiydoiina Js1emysaid
UOI1BDLIPIDR [BLI1S2LID |

sAs00a |el1sa1i3] ‘UDIIRWIOY SUDZ(
uonewJoy Jjellew aienoiued auly
yi|eay UBWNH ‘UOIIBWIO) BUOZQ
uoneipes Juiziuo|

uons|dap suozo Juaydsolens
Suiwiem |eqojg

(H) utodpiy 910€ 2dIDay

ssen ‘|lo uesgqhos LY BT

uondwnsuod Ja1ep

Al121e25 22IN0S31 |1SS04
Al121e25 30UN0S3 [RIBUIN
asn pue

A21x01 2juaSoulnied-uou UeLINY
A101x03 D1usFournied uewny
Ao1x01003 aulepy
Auoixo1023 Ja1eMmysaly
Auoix010089 |RUlSBLE |
uonesiydosina auley
uonesiydoiina Jajemysaly
uonedlyIpIde |elU1salS |

ba xQmN 8y sAsoos |eulsalla] ‘uoilBWIO) BU0ZQ

819°0 cw
180°0 ba j10 8y
Z00°0 ba nD B
28T'F ba doid ezw
78L°0 900-+'T 8%
z00'0 400-+'T 8%
L20°0 900-+'T 8%
LEOD 900-+'T 8%
1080 400-+'T
2000 ba py 8y
0000 ba ¢ 8y
200°0 ba zos 8y
2000 ba xpN 8
1000 ba 5 zINg B
200°0 b2 xON B
8€0°0 ba pg9-0D bgy
0000 ba 11240 By
09%°0 b2 70D By
wng uun
8750 cw
690°0 ba |10 3y
2000 bz nd 8y
0/5°€ ba doioezw
8990 420-+'T 8y
20070 420718y
£20°0 420-+'T 8
7E0°0 420-+'T 8y
¥89°0 800-1'1 84
Z00°0 ba N 8%
000°0 ba 4 8%
200°0 bs zos 84
20070
000°0 ba 5'ZINd B4
200°0 ba xON 5
€€0°0 ba pg-0D bay
000°0 ba 112408y
Z6£°0 bazoD 8y
wng uun

uolewlo} Janiew alejnoiued auly
yljeay uBwWNH ‘UoIlBLWIO) 2UOZQ
uonelpels Suiziuo|

uons|dap auozo cuaydsolells
Sunwiem |eqojg

(H) urodpiy 9107 2d1D2y

ssejAl ‘|eaw ueaqAos™ NIV Sy T

19/20

Carbon Footprint of ATK Soybean Meal

IBL




00070
T00°0
0000
0000
000°0
000°0
0000
000°0
00070
000°0
00070
00070
00070
0000
000°0
000°0
0000
£€€0°0
jJuIWIea] 193eM 335N

00070
00070
0000
0000
000°0
000°0
000°0
00070
00070
00070
0000
0000
000°0
000°0
000°0
00070
00070
¥10°0
jusuwilesal)] Ialem alsefn

100°0-
¢00°0
0000
0000
000°0
00070
0000
00070
T00°0
000°0
00070
00070
00070
0000
000°0
00070
0000
TE00

2152M JO ||ypueT

00070
T00°0
0000
000°0
000°0
000°0
000°0
00070
T00°0
000°0
0000
000°0
000°0
000°0
000°0
00070
00070
£T0°0

0000
S00°0
0000
0000
T000
0000
0000
00070
0200
00070
0000
0000
0000
0000
0000
0000
0000
STO00
podsued)

00070
2000
0000
0000
000°0
000°0
000°0
00070
800°0
00070
0000
0000
000°0
000°0
000°0
00070
00070
900°0

00070
T00°0
0000
0000
00070
00070
0000
00070
00070
00070
00070
00070
00070
0000
00070
00070
0000
000°0
uoRINpo.Id SUBXIH

0000
00070
0000
0000
0000
000°0
0000
0000
0000
00070
0000
0000
0000
000°0
0000
0000
0000
00070

915EM JO [[jpuUE] Modsuel] UORINpOId BUEX3H

010’1 0000
S10°0 000°0
0000 00070
0000 0000
¥L0°0 000°0
0070 00070
000 0000
€00°0 00070
1210 000°0
000°0 00070
000°0 0000
000°0 000°0
000°0 00070
0000 0000
00070 000°0
85070 00070
0000 0000
£90°0 000°0

seg |ednjeN B_U_LHUU_N

YEFO 00070
900°0 00070
0000 0000
0000 0000
€eno 00070
€000 00070
1000 00070
1000 00070
€s0°0 00070
00070 00070
0000 0000
0000 0000
000°0 00070
000°0 00070
000°0 00070
200 00070
00070 00070
[20°0 00070

seq |ednje  ANoM39|3

00070
00T°0
£00°0
€€89
[deran"
00070
w00
65070
9GT'T
£00°0
10070
£00°0
£€00°0
T00°0
£€00°0
+00°0
0000
66570
uonea|n) ueagios

00070
EV0°0
000
ov6"C
L1570
000°0
810°0
S20°0
L6%°0
T00°0
0000
10070
T00°0
000°0
T00°0
€00°0
00070
8GC°0
uoneAnny CNW&}OW

0101 £w uondwnsuod Ja1ep

€210 ba 10 8y A1101808 30UNOSaI |ISS04
£00°0 ba n) 8y A1124e25 30IN0S3L [RIBUIN
£ER'Q ba doio ezw 35N pue’
8/TT g2a-+'T 8% Auoxoy owua8oulaied-uou uewny
+00°0 g420-+'T 8y A1121x01 21uaSouinied uewny
£70°0 g900-+'T 8% AJ01%01003 auLe

T90°0 920-+'T 8y Al101x01008 Js1emysal

867°T g20a-+'T 5y A01x01003 |eLsaua ]
£00°0 ba N 8y uoneaiydoiina suuen
1000 ba d 8y uonedydoiins Jalemysald
0070 ba z0s 8y ucneoylploe jellsala ]
€00°0 ba xoN 835005 |elISaLI3] ‘UOIIBWIOY 3UOZQ
T00°0 ba g ZINd 8y uonewloy Janew a1enaied auld
£00°0 ba xQN 8% yjesy uewnH ‘uoilewio) suozQ
790°0 ba0g-0D bay uonelpel SuiZIuO|
0000 ba 11240 8y uons|dap suozo Juaydsolells
(4740 ba 70D 8y Suiwem [eqojo

wns nun (H) utodpiN 9TOT 2d1D3Y

ASisu3 Jio ueaghos™ NIV S T

SEVO cw uondwnsuod 131ep
£50°0 ba |10 8y AJI24e2S 30UN0OS3l [15504
T00°0 ba n) 8y Al21e0S 30uN0Osal |elauly
06T ba doso egw asn pue’
0S50 g2a-¥'T 8 Auoixol ojusBoulnied-uou uewny
0070 40a-+'1 9y Aj101%01 21uafournied uewny
61070 400-+'T 2y Ao1x01003 suue
92070 Ia-+'1 3 Ao1xo1003 Jajemysal
6550 g42a-+'T 3y A1101%01023 |elLIISa1Ia ]
T000 ba N 8y uoniesydoiina suley
0000 ba 438y uonesydoiins Jalemysald
2000 ba zos 8y UDI1EDIIPIDE |BLISSIIS |
T00°0 ba xQN 8 5008 |eLISaLIS] ‘UOIBWIOY BUOZQ
00070 ba g zINd 8 uoneuwuoy Jan1ew alenoiued sui4
T00°0 ba xoN 8 yiyeay uewny ‘uocnewIO) SU0ZQ
£20°0 b3 (09-0D bgy uoneipel SuzIuo|
000°0 ba 112408  uons|dap suozo cusydsolens
610 ba zod 8y Suiwiem jeqojn

wng uun (H) JuIodpIN 9T0T 24102y

ASusug ‘|lesw ueaqAos™ NIV 31T

20/20

Carbon Footprint of ATK Soybean Meal

IBL




