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Executive Summary

Thisresearch studyvas commissioned by the Missouri Soybean Associatiorhentflissouri
Corn Growers Associatida conduct an analysis aftrastate and interstatecommodity flows
and the associad infrastructure

For an industry to first achieve and then maintain conifpetness relative to othecompeting
locations transportation infrastructure musbe continually addressed. As infrastructure
deteriorates,moving products to market becomes less efficient, both in terms of time and cost.
The purpose of this research eft has been tol) understand the curreninfrastructure

situation as it relates to moving farm commodities to markdtprovide contexto objectively
assess the current status of the infrastructuagd 3) identify ways to improve the flow of farm
commodities to market.

A critical element ofhis analysidgs the development o& dynamic commaodity flow analysis
model. The model enabled the research teamdgnamically determine draw areas for supply
deficit areador corn, soybeas and grain sorghuminteractive maps aravailable online for
guerying and/or exploring the data.

The research alsocludes a cost/benefit analysis discusdimg impact of deteriorating bridges
in an area important to the movement of large amounts @ylseans to two major processing
plantsand summarization cdome results by federal congressional district.

Highlights of the research include:

1 For major cropsproduction concentration is very pronounced throughout the state

1 Because of their drawing power for exporédtfactive basis)the Mississippand, to a
lesser extent, the Missouri rivers have a large impact on the flow of commodfitees
and throughout the state

1 Counties which haviarge concentrations of livestock cenewable fuels plants are
almost universally supply deficparticularly for corn and grain sorghum

1 There are significarlevels of commodity storage, both on and off the famichhas
been increasing substantially in recent years

1 Using dynamiddw analysis methodologynteresting flow patterns by crop by demand
point were identified; interactive mapsave been created tdisplay these patterns

1 Shipments of farnand relatedcommoditiesin and out of Missourcontinues to be
dominated by truck, but rail and barge also experience large volumes of shipments of
farm and related commodities

1 Commodity flows of Missouri produced commaodities is complex and diverse.
Commodities flow from farms though various channels to local elevators, directly to
processors, to terminal elevators, to export facilities and to distant feed mills.
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Movement of commodities can be within a county, across counties, across many
counties and can move from Missouri to other states and from other states into
Missouri.
1 Like manyidwestern states heavily reliant on agricultural production, Missouri has an
extensive network ofoads, rail and barge facilitieshese assets lead somajor
advantage over other domestic and international competitors.
f The cost/benefit analysis condied estimatesthat allowingsevend LJ2 2 NE ind6 NA R3S a
Buchanan Countip degrade to the point that limiting weight restrictioase enforced
will cost nearly $16 million per year aulded time and transportation costs
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Background

Like many otheMidwestern stategeliant upon infrastructure to move agricultural
O2YY2RAGASaAa (G2 YIFINJ]SGaz aAiatadpgdadedand NI y & LJ2 NI |
modernized. The interstate highway system is more tfitiy years old, many of the locks and
damson key iver systemglate back oveseventyyears, and the raietwork system was
originally builtin the late 1800sAgricultural commodities are often transported memtiodally
and in many casasver a long distancé he goal of this study te identify commodty markets
and understand howhesecommodities (soybeas) corn, grain sorghum and wheat) flow from
producers to markets to end users. Thiagsdone by analyzinthe patterns, methods, and flow
of commaodities within and outside dflissouri. The study alsgdentified those obstacles,
bottlenecks, and challenges in the commodity transportation system in Missouri and provide
data for better understandinguture transportation needs.

Missouri County Map

Missouri is located in the middle section of tbaited States, about 1,000 miles from the

eastern coast of the United States and 1,900 miles from the western coast of the United States
and nearly equal distance from the Gulf of Mexico and the Canadian border. Missouri has 114
counties.

Figurel, Missouri Counties
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USDACrop Reporting Districts

USDA has definettop reporting districs for each of the counties and states in the United
States. Missouri is organized into nicvep reporting districs with districts 10, 20, and 30 in
northern Missouri; districts 40, 50, and 60 in the central areas of Missouri; and districts 70, 80,
and D covering the southern counties and boot heel of Missouri. Thesgereporting districs

also are commonly referred to as crop reporting districts (CRDSs).

Agricultural Statistics Districts

Figure2, Agricultural Statistics Districts
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The crop production mik Missouri has been changing over the past 20 ye'rhereas orn
and soybean production atteending highersorghum and wheat production are trending
lower. Gorn production is increasing by 10.8 million bushels per year; soybean production
increasingoy 4.4 million bushels per year; grain sorghum production isekesing by 1.2 million
bushels per year; and wheat production is decreasing.By million bushels per yeésee
Figure3 throughFigure6).

Missouri Corn Production
1997-2018
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Figure3, Missouri Corn Production 1992018
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Missouri Soybean Production
1997-2018
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Missouri Sorghum Production
1997-2018
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Missouri Wheat Production
1997-2018
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Figure6, Missouri Wheat Production 1992018

Missouri (4) Crop Production
1997-2018
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Figure7, Missouri Crop Production 1992018 (CornSoybeans, Sorghum, and Wheat)
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With the shift of production from grain sorghum and wheat to corn and soybeans, along with
higher yieldover time, there is an increasing trend for total annual crop tonnage in Missouri.
From 1997 to presentptal annual toanage of crops in Missouri is increasiong averageby
231,000 tons annuallyln recent yeargptal crop tonnage has been between 12 milliomso

and 16.4 nilion tons.

Missouri Crop Production
Annual Total Tonnage
1997-2018
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Figure8, Missouri Crop Production Annual Totadbnnage 1992018
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Missouri Grop Production and Primary Crop Utilization by County

The following maps have crop productiand primary crop utilizatiodata for 2017 which is
the underlying year of reference for this analysis, particularly for the coditydow
component.

Corn

Corn Production 2017

2017 Missouri Corn Production
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Figure9, 2017 Missouri Corn Production

Corn production is primarily seen in the northern half of Missouri and irdiboet heek
counties althoughUSDA reports measurable corn productiory | £ £ 6dzi &AE 2F aA
counties Corn production is most prevalentnorthwest Missouri, in the counties on either
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side of the Missouri River in weséntral Missouri, in the counties along the MississippeRin
northeastern Missouri and in thBoot heelcounties. There is little corn production in the
Ozark Plateau region.

USDA does not repocorn production data for every county in Missouri every ydaut does
report data for each crop reporting drstt in Missouri Counties for which dataere not
reported by USDA in 2017 was calculated by DIS based on the historicabfspayduction
that a county has of its crop reporting district.

In 2017, Missouri had 4 counties with more than 20 million lelslof corn production
(Atchison Lafayette, Nodaway, anBaling; 11 counties with corn production between 10
million bushels an@0 million bushels60 counties with corn production between 1 and 10
million bushels an@9 counties with less than 1 millidoushels of corn production.
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Percent of Missouri 2017 Corn Production by County

2017 Percent of Corn Production by County
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Figurel0, 2017 Percent oMissouriCorn Production by County

Another way to visualizthe distribution of Missouri corn production is to see couigyel

production as a percent of total state productioReferring toFigurel0, Saline County

accounts fo 5% of Missouri corn producticand is the only county to reach the 5% production

share level.SalineCounty and thesevencounties that surround Salin@unty account for

Hnodo: 2F aAdadaz2dz2NAQA O2NY LINBRdAzOGA 2ductbry R A& (K
CKS F2dzNJ O2dzyGASa Ay FIEN y2NIKgSald aiaaz2dz2NR |
and is the second most concentrated area of corn productibime seven counties that border

the Mississippi Riverorth of St. Louis account for 9.5%0K S &G 4SQa O2 NY LINE R«
significant source of corn faxport shipments. Similarly, the six counties in ltioet heel

regionl OO02dzy G FT2NJ P> 2 F ardwihpsezpidxinidy to@@ Ny LINE R dzO
Mississippi Riveprimarily provide supplies for exports
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Figurell, Corn Fed by County in 2017

Figurell shows that orn utilization is spread more evenly across the state although there are
some highuse areas where there is an increased concentration of livestock and/or poultry
production. According to other work completed by DIS, for Missouri as sewéio estimated

30 percent of the corn grown in Missouri is used as livestock and poultry feed within the state.
Of this 30 percent, by species, 6% is used for beef cattle, 11% for pork production, 3% for turkey
production, 7% for broiler chicken produan, 1% for dairy production, and 2% for egg layer

production.
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Net County Corn Balance

Net Farm Corn Balance
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Figurel2, Net Corn Balance

After accounting foin-county feedRS Y Y REZ Ay aAadaadaz2dz2NAX GKSNB | NB
and 41 corn deficit countiegeeFigurel2). Thirtytwo of the corn deficit counties have

relatively minor @ficits of less than 2 million bushels per year (using 2017 as a base). Nine

counties have significantly greater deficits with Barry County having the greatest corn deficit of
more than 16 million bushels per year. Sullivan County has a deficit of lidhrbiishels per

year.

The greatest surplus corn counties with more than 20 million bushels beyond local usage needs
(feed and ethanol) are Saline, Atchison, and Nodaway counties. Counties with 15 to 20 million
bushels of corn available beyond local usage Audrain, Holt, and Lafayette. Counties with

10-15 million bushels available are: Bates, Carroll, Chariton, Clark, and Lewis.
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Ethanol Processing

Ethanol & Processing
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Figure13 Ethanol Processing Capacity

Figurel3 shows thatMissouri has ethanol production in 6 counties: Audrain, Buchanan, Carroll,
Holt, Macon, and Saline. Combined, these plants use approximately 99 million bushels
annually.
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Corn Available for Outflows

Corn Available for Outflows
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Figurel4 Corn Available for Qtflows

Once incounty corn is used to satisfy (or partially satisfy) demand for feecetimahol use,
Figurel4d shows the amount of corn by county that is available to safestg and ethanol
demands in other counties.

In general, surplus corn from counties along the Mississippi River and the neddt¢@unties
westward is shipped to export markets via river barges and railroad. Nearly all of that corn will
move from farm to local grain elevators or directly to barge terminals via truck.
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The ethanol plants in northern Missouri, and the feed demamdarthern Missouri are
satisfied by corn movement from adjacent counties. The vast majority of this corn moves by
truck.

A significant portion of the feed mill demand for corn in southwestern Missouri moves via truck
with corn from west central Missouri @eting those demands first, but corn from northwestern
Missouri also flows to southwestern Missouri, northwest Arkansas and northeastern Oklahoma
feed mills.

Feed Mill Inflows by County

Feedmill Corn Inflow
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Figurel5, Feed Mill Inflows by County

Figurel5shows ounties in which feed mills need to secure corn from outside the county to
meet feed needs are mostly located in central Missouri and southwestern Miqgio@ri
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exception being Sullivan County in northern Missouri. Additionally, most counties in the Ozarks
need to bring in small to moderate amounts of corn for feed mills.

Corn Inflows for Ethanol Production

Ethanol Inflows
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Figurel6, Ethanol Infows

Figurel6 showsthe counties that are corn deficNS f | G A @S (demaindi@ codZodzy (i & Q &
ethanolproduction To satisfy ethangbroductiondemand, Audrain County needs to import

about9 million bushels of corn annually, Buchanan County impdt8 rillion bushels, Carroll

County imports 6 million bushels, and Macon County impadstsallion bushels. Holt County

has sufficient ircounty supgies of corn to meet its feed and ethanol demand with more than

8.4 million bushels available for movement out of county or to export. Saline County has

sufficient ircounty production to satisfy feed demand and usage for ethanol and still has 10

million bushels remaining for export.
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Corn Inflows for Feed and Ethanol

Corn Inflows for Feed & Ethanol
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Figurel?, Corn Inflows forFeed mils and Ethanol Production

Figurel7 showsthe Missouri countieshat are corn deficit and need corn inflows to mdeéed

mill and ethanol production demand.here are9 counties with relatively large combined net
inflows of corn (more than 6 million bushels per year) to satisfy feed amtiethanol
productiondemand. These are Audrain, Barry, Buchanan, Carroll, McDonald, Macon, Newton,
Sullivan, and VernonLawrenceMorgan and Millercounties need inflows of 4.7 to 5.9 million
bushels.
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Corn Outflows for Feed and Ethanol

Feed and Ethanol Outflows
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Figure18 Corn Outflows for Feed and Ethanol

Figurel8shows corn outflows fofeed milldemandand ethanolproductionin other counties.
The outflowscan be to feed and ethanproductiondemands within Missouri or in other
states. Lafayette and Charitorocintieslead the way in sending corn to other counties 13
and 12 million bushels respectivel@ther counties that providetdeast5 million bushelf
corn to othercountiesare: Andrew,Nodaway Bates, BartonClinton, CooperGrundy,
Harrison Johnson, Livingstoontgomery,New Madrid, Platte, and Ray,
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Corn Exports

Corn Exports
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Figurel9, Corn Exports

Figurel9 shows estimated expostfrom Missouri counties for the 2017 marketing yeBased

on 2017 data, Missouri exported 141 million bushels of corn. Atchison County had the most
exported corn with 19.9 million bushels. Clark County was second in corn exports with 10.2
million bushels. A total ofS3Missouri counties have corn available for exports after satisfying
domestic needs for wtounty feeding, ethanol, and movement foomestic feed needsTen
counties ship between 5 to 10 million bushels of corn for export; 16 counties ship between 1
million and 5 million bushels for export aetghtcounties ship between 13,000 and 1 million
bushels for export.
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Soybeans

Soybean Production 2017
2017 Missouri Soybean Production

6
© OpenStreetMap contributors
*Note: 0 indicates a county that has no significant production reported 1.000 bushels
in the USDA Annual Production Reports in recent years. 0[ 11,587

Figure20, 2017 Missouri Soybean Production

Figure20shows that8 @ 6 Sy LINPRdzOG A2y 200dzNBE Ay ddp 2F aAi
producing more than 5 million bushels in 2017. New Ma@odnty led the state in production

at more than 11million bushels. Theootheell 3 RA &G NA OG LINP RdzOSR H 1 o2
soybeans in 2017; the Northwest ag district produced 19.2%. Northeast Missouri produced

14.5% of the soybeans, Northcentral Missouri produced 13.5%, Central Missouri produced

10.8% ad East Central Missouri produced 10.5%.
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Percent of Missouri 2017 Soybean Production by County
2017 Percent of Soybean Production by County
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Figure21, 2017 Percent of Soybean Production by County

Figure21 shows that ompared to corn(seeFigurel0), there is less dominance of soybean
production by any single county in MissouNew MadridCountyleads the state with 4% of
ahaazdzNRQa a2e0SIky LINBRAzOGA2Y I y Rhefeare dnk S
counties(all in theboot heelregion)with 3% to 3.9% of production arkd counties with 2.9
2.9% of state prodetion.

Page33

2yt @



Commodity Flow and Infrastructure Study Juy 2019

Soybean Processing

Soybean Processing
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Figure22 Soybean Processing in Missouri

Figure22 shows theannual quantity of soybear(d,000 bu) processed in each Missouri county.
There are soybean crush facilitiestiMissouricountieswith 157.5 million bushels dbtal
soybeancrush capacity Jacksoi@unty has estimated crush capacity of 73.8 million bushels;
BuchanarCounty crush capacity is 43.2 million bushels; Aud@ianty has 21.9 million

bushet ofcrush capacity and Verndfounty has 18.7 million bushels of crush capacity.
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Net County Soybean Balance

Net County Soybean Balance

1,522 1,544 §.117 2,636

3,873

1,453 | 2,005

3,331

3,257

4,926 212° | 4,188

2,641

5,830

5,74
L~
6,265

2.105
3,908 !

7,960 2,436

3,873

3,342 ;

2808] > 4,832
,30

518 61
264

3,110
1,102

5,

—— 1,885 44

178
-14,999
346
180 26| 72

4,101

1,375

2,242 184
548

568 [ P° 0

0
-~ 317] ‘o 5

52 0

© OpenStreetMap contributors

1,000 bushels

* Note: O can indicate zero or insignificant amounts 72,187 _ 10,803

Figure23, Net County Soybean Balance

Figure23 showsthe netbalance for soybeans in a county after accountingpf@mduction,

ending stocks, and tnounty demand for crushingCounties with negative numbers reflect
demand points that require inflows of soybeans to meet that demand. Counties with positive
numbershavesoybeans that are available for outflows for either domestic crush in other
counties or, if not claimed for that, for export.
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Soybeans Available for Crush or Outflow
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Figure24, Soybeans Available for Crush or Outflow

Figure24 shows the quantity of soybeans available éoitflows to other counties for either
domestic crush or exportsSoybeans within a counsye allocated first to ircounty demand
for soybean crus, onfarm ending stocks or offarm ending stocks.
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Grain Sorghum

Missouri 2017 Grain Sorghum Production

2017 Missouri Grain Sorghum Production

.\L-\ e
{ \
—
\
)
2 1 5 |40 | a0
._‘a\
- T s | 50
67
74
31 96
25 55
20
2
39 4 =
40
22
36
59
20
%
15 [ 1
s 1 |
© OpenStreetiMap contributors
*Note: 0 indicates a county that has no significant production reported L.000 bushels
in the USDA Annual Production Reports in recent years. 0 — 250

Figure25Missouri 2017 Grain Sorghum Production

Figure25. Since 1990, USDA has reportgdin sorghum production quantities for 84 of
aiaazdz2NA Qa Omemthe y€ass dné auinBed abcounties for which USDA reports
individual county grain sorghum production has declined20h7, USDA only reported grain
sorghum production foone county, OsageUSDA did report grain sorghum productfon7 of
the CropReporting District and reported district30 and 80 fouthwest and southcentral
districts) as a combinedistrictnumber. DI®stimates that measurable grain sorghum
production is occurring in 51 of Missouri countasd calculated countievel productio based
on county historical share of production at tli&rop Reporting Distridevel and based obIS
estimates of grain sorghum fed to livestock.
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Missouri produced 2.461 million bushels of grain sorghui®2017 By crop reporting district,
the largestproduction area is ithe northeasterndistrict and east central Missouridistrict.

Audrain LivingstonePike, DaviessandCaldwelland2 dzy G A S& | NB G KS &t

Percent of Missouri Grain Sorghum Production by County
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Percent of Grain Sorghum Production

* Note: O can indicate zero or insignificant amounts

0% I
Figure26, 2017 Percent of Grain Sorghum Production by County

Figure26Grain sorghum production is concentrated in three areas of Misspeaist central
Missouri,northwest Missouri, and théoot heelregion
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Grain Sorghum Off-farm Stocks, Sept 1, 2018
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Figure27 Grain Sorghum Offarm Stocks Sept 1, 2018

000 21 2%
Va0 cacs

Figure27 showsestimated grain sorghum ending stocks infaiifm locations on September 1,
2018. USDA stocks data is available on a-stéde basis and was allocatéal counties based
on the percent of production in the county with aadjustment for counties thahave
significant inflows of grain sorghum for feed in which case 1 weéeof demand was
assumed to be in storagm September 1.
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Grain Sorghum On-farm Stocks, September 1, 2018
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Figure28 Grain Sorghum Odfiarm Stocks Sep 1

Figure28 shows estimated ofiarm grain sorghum stocks for September 1, 2018DA
provides statewide grain sorghum stocks data. County estimates of@m grain stocks are
based on the percent of stat@ide production in each county.
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Wheat

Wheat Production 2017
2017 Missouri Wheat Production
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in the USDA Annual Production Reports in recent years. Y
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Figure29, 2017 Missouri Wheat Production

Figure29 shows 2017 wheat production in MissoukVhile wheat is grown in nearly every
county except in the Ozark Plateau, its significance in farm crop rotatiorgrbatdy

diminished. Over the past 20 years, wheat productiomnMissourihas declined byearly 50%

In 2017, only 9 counties produced more thamillion bushels of wheatBarton county is the
leading producer of wheat in Missoufio a large degreayheat acreage has been displaced by
corn and soybean acreagé the Boot heelregion,a significant portion of the wheat is
cropped as part of a double cropping system veittybeans.
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Percent of Missouri Wheat Production by County

2017 Percent of Wheat Production by County
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Percent of Wheat Production

o

*Note: 0 can indicate zero or insignificant amounts
Figure30, 2017 Percent of Wheat Production by County
Figure30 shows the percent of statside wheat productiorthat is produced in each county.

Barton county leads with 9% of Missouri wheat productidieeight counties in the crop
reporting districtthat includes theBoot heelregion produce2 Yy S G KANR 2F a A & a 2 dzNJ
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Total Grain Bushels Produced 2017
2017 Total Bushels Produced

8,857 -
1,571
7,429 )
i 12,320
3,777
310
1,396
" 572 |4 1
5,638 | ° 2
: 71
8,890 567 1207 | 71 g :
12,351 0 226
-------------------------------------------- 1,884 |162 71 0
83 129
161 |92 80 0 71 | 267

© OpenStreetMap contributors

1,000 bushels

*Note: 0 can indicate zero or insignificant amounts

Figure31, 2017 Total Bushels Produced

Figure31 showsthe total quantity of corn, grain sorghum, soybeans and wheat produced in
each county in Missouri. In 2017, there were 884,296,000 bushels of grain produced in
Missouri. Saline and Atchison counties produced more than 30 milliahlhashels of grain; 8
counties produced between 20 million bushels of grain to 30 million bushels of grain.
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Storage and Grain Stocks
Missouri Grain Storage Capacity
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Figure32 Missouri Grain Storage Capacity 202018

Grain storage capacity in Missouri has increased from 645 million bushels in 2000 to 815 million
bushelsn 2018. Offfarm storage capacity has grown from 226 million bushels in 2000 to 275
million bushels in 2018. Gharm storage capacity during the sartime grew from 420 million
bushels to 540 million bushetver the same time periadThe number obff-farm grain

storage facilitiegFigure33) declined from 441 falities in 2000 to 335 in 2018. Average

capacity aoff-farm grain storage faciliteincreased from 512,404 bushels in 2000 to 820,896

bushels in 2018.
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Off-farm Storage
Number of Missouri Off -Farm Grain Storage Facilities
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Figure33 Missouri OffFarm Grain Storage Facilities 262018

Figure33. The number of offarm grain storage facilitiesigure33) declined from 441 facilities
in 2000 to 335 in 2018.
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Missouri Off -farm Grain Storage Average Size of Facility
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Figure34 Missouri OffFarm Grain Storage Average Capacity of Facility

Figure34. Average capacity at efarm grain storage facilities increased from 512,404 bushels
in 2000 t0820,896 bushels in 2018.
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Missouri On -farm Grain Storage Percent of Total Capacity

On-Farm Grain Storage
Pct of Total Capacity

-
67.5% /

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure35 Missouri OnrFarm Grain Storage Percent of Total Capacity

Figure35. On average, offiarm grain storage makes up abouB2f Missouri grain storage
capacity. Both offarm and orfarm grain storage capacity have increased in recent years (see
Figure32), butexpansion of offarm grain storage capacity has epdiced build out of ofiarm
grain storage capaciiy the past 3 years.
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Missouri Off -farm Quarterly Total Grain Stocks 2001 -2018 Marketing Years
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Figure36 Missouri OffFarm Quarterly Total Grain Stocks

Figure36. Commercial, offarm grain storage typically is fulteduring the October to
December corn, grain sorghum and soybean harvest period, and stocks tend to decline
throughout the year. On average, Missouri commercial grain storage is 73% as full on March 1

compared to December®] 44% as full on Jurftland 36% as full on Septembet &s it was on
the prior December L
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Missouri Off -Farm Quarterly Corn Stocks 2001 -2018 Marketing Years

Missouri Off-Farm Quarterly Corn Stocks
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Figure37 Missouri Quarterly OffFarm Corn Stocks 202018 Marketing Year

Figure37. Missouri offfarm corn stocks are largest on Decemb#@r dfter the September
November harvest period. On average, Missouri commercial corn storage is 81% as full on
March F'compared to Decembers 48% as full on Jurfland 16% as full on Septembétds

it was on the prior Decembertl In 2015, about 30 millidoushels of corn storage was added
to Missouri offfarm storage.
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Missouri Off -farm Quarterly Soybean Stocks 2001 -2018 Marketing Years
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Figure38 Missouri OffFarm Quarterly Soybean Stocks 2602018 Marketing Years

Figure38. Missouri offfarm soybean stocks are largest on DecemiSeratter the September
November harvest period. On average, Missouri commercial soybean storage is foil%ras

March Ptcompared to December] 32% as full on Jurftland 13% as full on Septembétds
it was on the prior Decembeftl
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Missouri Off -farm Quarterly Grain Sorghum Stocks 2001 -2018 Marketing Years
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Figure39 Missouri OffFarm Quarterly Grain Sorghum Stocks

Figure39. Missouri offfarm grain sorghum stocks are largest on DecembBegfter the
SeptembefNovember harvest period. On average, Missouri commercial soybean storage is
73% as full on March®icompared to December®] 43% as full on Jurftland 24% as full on
September f as it was on the prior Decembet.1As can be seen Figure39, the overall level

of Missouri offfarm grain sorghum put into storage declined sharply from 2001 through 2011.
Stock levels increased moderately by 2014, but ldaained again in the most recent years.
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Missouri Off -farm Quarterly Wheat Stocks 2001 -2018 Marketing Years
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Figure40 Missouri Offfarm Quarterly Wheat Stocks

Figure40. Missouri offfarm grain wheat stocks are largest on SeptembBératter the June

July harvest period. On average, Missouri commercial soybean storage is 83% as full on
December 1 compared to September]. 66% as full on March® and 45% as full on Jung& 1

as it was on the prior Septembet.1 As can be seen Figure39, the overall level of Missouri
off-farm wheat put into storage has remained fairly steady since 2001, although there appears
to be slightly higher stock levels of wheat being heldfaffn in recent years.
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Total Off-farm Storage Capacity by County
Total Off-Farm Storage Capacity
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Figure 41, Total OffFarm Storage Capacity

Figure 41. In 2018, USDA estimated Missouwff-farm dorage capacityof 275million bushels.

In Figure 41, the off-farm storage capacity estimates are showndounties in Missouri. The
individual county estimates of ofrm storage capacitywe® £ Odzf G SR ' a St OK
of total grainbushels (corn, grain sorghum, soybeans and wheitjissouri total grain

production.
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Total Off-farm Storage Capacity by CRD
2017 Off-Farm Storage Capacity by CRD
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Figure42, OffFarm Storage Capacity by CRD

Figure42 shows offfarm storage capacity aggregated to the crop reporting district level.

Pageb4



Commodity Flow and Infrastructure Study Juy 2019

Off-farm Storage Capacity Used by CRD
Off-Farm Storage Used by CRD (December 1, 2017)
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Figure43, OffFarm Storage Used by CRD (December 1, 2017)

Figure43 shows theestimatedtotal amount of grain in offarm storageon December 1, 2017
by cropreporting district These amounts are the sum of county levetafin stocks of corn,
grain sorghum, soybeans and wheat infaffm storage on Dec 1.
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Total Off -farm Grain Stocks December 1, 2017
Total Off-Farm Stocks (December 1, 2017)
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*Note: 0 can indicate zero or insignificant amounts
Figure44, Total OffFarm Sbcks (Dec. 1, 2017)

Figure44 showstotal off-farm grain stocks (corn, grain sorghum, soybeans and wheat) for
December 1, 20170ff-farm grain stockseach their peak during the Septembiovember
harvest period and corstiently reach their annual reportable maximum in the Decemb@r
report. There were 213.5 million bushels of grain infaffm storage
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Missouri O ff-farm Corn Stocks, December 1, 2017

Juy 2019

Missouri Corn Stocks Off-Farm (December 1, 2017)
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* Note: O can indicate zero or insignificant amounts

Figure45, Missouri CorrOff-Farm Storage (Dec. 1, 2017)
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Figure45 show Missouri December 1 corn stocks forfafim facilities Corn stocks in
storage are estimated by USDA at the state Iéwebff-farm locationsand onfarm

locations Off-farm stocks areallocated by percent of production in the countywhile

corn harvest can begin as early as late August in parts of Missouri, most corn is
harvested in September, October and November. Dbeember 1 grain stocks report
conducted by USDA provides the first data check for reconciliation of carryover stocks,
current year production and projected use for current year feed use.
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Missouri Off -farm Soybean Stocks, December 1, 2017
Missouri Soybean Stocks Off-Farm (December 1, 2017)
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Figure46, Missouri Soybean Stocks Gfaarm (Dec. 1, 2017)

Figured6showsa A & & 2 dzNA Q & 20576fd8ny soybéah stoEksUSDA data provides

stocks information on a stateide basis.On December 1, 2017, effirm soybean stocksere

estimated by USDA toe 66,063,000 bushels. County levetfafim December 1 stocks of
a2e0Slya INB SadAYFIGSR olFaSR 2y SIOK Oz2dzyieQa
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Missouri Off -farm Grain Sorghum Stocks, December 1, 2017
Missouri Grain Sorghum Stocks Off-Farm (December 1, 2017)
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Figure47, Missouri Grain Sorghum Stocks &¥&rm (Dec. 1, 2017)

Figure47 shows Missouri offarm grain sorghum stocks on December 1, 20UBDA repded

that Missouri offfarm grain sorghum stocks on December 1, 2017 were 763,000 bushels which
was 31% of Missouri annual productiodSDA provides grain sorghum stocks on a statke

basis. County levelff-farm grain stocks at the county level wer@aulatedon the basis of

S| OK Opedasntotttéwide production
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Missouri Off -farm Wheat Stocks, December 1, 2017

Missouri Wheat Stocks Off-Farm (December 1, 2017)
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Figure48, Missouri Wheat Stocks Offarm (Dec. 1, 2017)

Figure48 showsMissourioff-farm wheat stocks on December 1, 2017. U%B#matedoff-
farm wheat stocks a80.407 million bushels. County level efirm wheat stocks were
calculated accounting toth® 2 dzy (i & Qa
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On-farm Storage

On-farm Grain Storage Capacity, 2012 Agricultural Census
2012 On-Farm Grain Storage Capacity
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Source: 2012 USDA Census of Agriculture
Figure49, 2012 OAFarm Grain Storage Capacity

Figure49. The 2012 Census of Agriculture collected county level data-fAfrongrain storage.
In 2012, according to the 2012 Ag Census, there was 444,502,766 bushelmohatorage in
Missouri. Similar data were not catked in the 2017 Census of Agriculture.
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On-farm Storage Capacity

Total On-Farm Storage Capacity
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Figure50, Total OnrFarm Storage Capacity

Figure50. In 2018, USDA estimated total-tarm grain storage capacity in Missouri of 540

million bushels. In the absence of updated couspecific data in the 2017 Ag Census, the

countylevel estimée ofon¥ I N 3INI Ay &aG2NIF 3S 6+ & OF f OdzA I 4GSR
grain production (corn, grain sorghum, soybean and wheat) for Missouri multiplied times the

USDA annual estimate of darm grain storage for the state of Missouri.
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On-farm Stor age Used by CRD, December 1, 2017

On-Farm Storage used by CRD (December 1, 2017)
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Figure51, 2017 OAFarm Storage Used by CRD (December 1, 2017)

Figure51 shows the total amount of ofiarm storage that was usedn December 1, 2017
aggregated to the crop reporting district levedtatewide, 443.8 million bushels of grain were
being stored in ofarm storage.On December 1, 2017, 52% of Missourfarm grain was
stored on farms in the thre northern CRDs.

Grain in oafarm storage in December can flow several ways into the marketing system:

1. It can be fed orfarm

2. It can be moved to a local feed mill, custom milled and fedasm
3. It can go to a local elevator for further aggregation andritistion
4. It can go directly to a major processor like an ethanol plant
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5. It can be shipped to a distant feed mill (a significant portion of Missouri corn and grain
sorghum are shipped to feedeficit areas in southwest Missouri, northwest Arkansas

and easten Oklahoma)
6. It can be shipped directly to an export facility on the Missouri or Mississippi Rivers or to

a train loading elevator
7. It can be retained on the farm as buffer stocks and carried over to another marketing

year
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Total On-farm Grain Stocks, December 1, 2017
Total On-Farm Stocks (December 1, 2017)
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Figure52, Total OnFarm Stocks (December 1, 2017)

Figure52 shows the total grain stocks in darm storage on December 1, 2017. With corn,
soybean and grain sorghum harvest in the September to November period, the USDA
December 1st report of ofarm grain stocks typically captures the largest amount ofam
grain in storage. Peak darm grain stocks probably happen sometime in late October or
November, but the first reported data is the Decembé&gtain stocks report.
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Missouri Corn Stocks On-Farm (December 1, 2017)
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Figure53 MissouriOnfarm Corn StocksDec 1
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Figure53 shows Missouri corn stocks onfarm storage on December 1, ZD1USDA reported

that there were 305 million bushels of corn in-tarm storage on December 1, 2017. County
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production.
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Missouri Soybean Stocks On-Farm (December 1, 2017)

© OpenStreetMap contributors
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* Note: 0 can indicate zero or insignificant amounts 0 _ 5347
Figure54, Missouri Soybean Stocks &@arm (Dec. 1, 2017)

Figureb4a K2 g a a A afams siahda stock®d gh December 1, 2047A a a 2 dzNA Q a
Decemberl, onfarm soybean stocks were estimated by USDA to bendiB®n bushels.
CountyleveloffF I NY 5SOSYO6SNI m aa201a 2F azeoSlkya
share of soybean production.
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Missouri On -farm Grain Sorghum Stocks, December 1, 2017

Missouri Grain Sorghum Stocks On-Farm (December 1, 2017)
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Figure55, Missouri Grain Sorghum Stocks @arm (Dec. 1, 2017)

Figure55 showson-farm grain sorghum stocks on December 1, 2008DAeported that

Missouri onfarm grain sorghum stocks on December 1, 2017 wereniillionbushels which

was 69% of Missouri annual production.-€mm grain stocks were allocated to courgvel

aG201a ollaSR 2y GKS Sa&adA Yighind pr@dctiod. KS O2dzyié Qa

Total December 1 grain sorghum stocks;faffn and onfarm were 2,463,000ushels or 2,000
bushels more than estimated Missouri 2017 production. DIS estimates that Missouri feeds
about 1.1 million bushels of grain sorghum to livestock and poultry peoBth period. A
significant portion of the ofiarm storage of grain sorghum isdfen-farm.
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Missouri On -farm Wheat Stocks, December 1, 2017
Missouri Wheat Stocks On-Farm (December 1, 2017)
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Figure56, Missouri Wheat Stocks ORarm (December 1, 2017)

*Note: 0 can indicate zero or insignificant amounts

Figure56 shows orfarm wheat stocks on December 1, 2017. USDA estimated that Missouri
had2.1 million bushels of wheat in éiarm storage on December 1, 2017. County level wheat

A

2320148 6SNB O t Odz I § SR 0 MiSsBuri wheat frodriion.O2 dzy (i & Q &
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Results

The data analyzed and presented in this repgrextensie and represents significaetfort
expended orresearch definition, methodology development and adoption, data gathering,
analysisand synthesis and presentation of resul&is section of theeport presents the
resultsaccording to mjor componentswhich are:

Commodity Flow

Infrastructure Utilization

Infrastructure Assessment

Cost/Benefit Analysis of Public Investment in Infrastructure
Summary by Federal Congressional District

arwbdeE

Commodity Flow Analysis (Expanded Study Area)

Understandindhow the four (corn, soybeans, grain sorghum and wheat) stud@mamodities
flow from production to marke{i.e.,dend usé& from a Missouri standpointyas modetd using
the followingmethodologichframework:

1. Evaluate recent commodity production patterns

. Determinewhether commodity is likely to be storemh farm; if so, why?
a. To be fedwith or without farmbased processing
b. To be soldprocessedand/or exported)

. Determined f 2 IBvelfofigeographistudy (county or CRD)

. Estimatelocd demand for commodity

N

A~ W

To analyze corn flows for Missouri counties it is necessary to expand thefdseth potential

supply and demand as supplies from outside of Missouri are needed to satisfy densmdean

counties and corn from some Missouri counties moves to demand points in neighboring states

For this analysis the area of consideration was egaro include the fullcrop reporting

district (CRDfor every county that borders Missouri. Inadditi®@@RDxn n € AywdsNJ I yal a
added to the study area due to its demand drawcorn supplies from Missouri countieBata

tablesfor the graphics thafollow are contained in the Appendix.
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Corn Commaodity Flow

Corn Production 2017
2017 Corn Production
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Oklahoema

Arkansas

'© OpenStreetMap contributors
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* Note: 0 indicates a county that has no significant production reported in S —
o 255

the USDA Annual Production Report in recent years

Figure57, 2017 Corn Production
Figure57 shows 2017 corn productiost the county level for the expanded flestudy area.

Page71



Commodity Flow and Infrastructure Study Juy 2019

Corn Off-farm Stocks, September 1, 2018
Off-Farm Corn Stocks (Sept. 1)
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Figure58, Off-Farm Corn Stocks (Sept. 1)

Figure58 shows offfarm corn stocks foSeptember 1, 2018. These represémd 2017

marketing yeaending stocks USDA reports stocks on a statede basis. County Vel stocks

gSNBE OFf OdzZf I i SR 0 a S Rateavide pfobludtiin w2 asegdjusingeat fod K I NB
counties that have significant corn inflows in which caseeek of annual use was used as a

working stocks level.
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Corn On-farm Stocks, September 1, 2018
On-Farm Corn Stocks (Sept. 1)
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Figure59, OnFarm Corn Stocks (Sept. 1)

Figure59 shows onfarm corn stock$or September 1, 2018. USDA reportsfarm stocks on a

statewide basis. County S@St aiG201a 6SNB OFf OdzAZ F GSR ol aSR
corn production.
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Total Corn Fed

Total Corn Fed
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Figure60 Total Corn Fed

Figure60 shows the total corn fed by county for the expanded study a@arn fed was
calculated based on USDA livestookentory numbes and feed ration factorgleveloped by
DIS in prior researctor each of the major livestockpecies andadapted to feed rations in each
state.
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Net Corn Balance

Net Farm Corn Balance
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Figure61, Net Farm Corn Balance

Figure61 shows the net corn balance for the counties in the study area afgsfying iR
county feed demand, keounty ethanol demand, anadjusting for ending stocks being held-on

farm and offfarm within the county.
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Feedmill Corn Inflow
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Figure62, Feed millCorn Inflow

0 I 7212

Figure62 shows theguantities of corn in thousands of bushels that will be neettetlow into
a county to satisfy feed demands for the livestock in the county.
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Ethanol & Processing

Ethanol & Processing
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Figure63, Ethanol & Processing

Figure63. shows the operating capacities fthre 150peratingethanolfacilitiesin the
surrounding counties of the adjacent CRiDshe expandedlow-study area.
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Ethanol Inflows

Ethanol Inflows
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Figure64, Ethanol Inflows

Figure64 shows thecorn inflows that are needed from other counties to meet the needs of the
ethanol plantan the expandedtudy area.
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County Corn Inflow Needs

Figure65, County Corn Inflow Need

Figure65 shows the calculated corn infl@needed to meet both feed mill and ethanol
demand that cannot be satisfied by corn suppfresn within the county. Of note is the
substantial corn inflow needs for feed in southwest MissouritineastOklahoma and
northwest Arkansas The commaodity flav algorithmdeveloped by DIS and run on a SAS
operating loop satisfied thescorn needs by allocating the closest available supplies on a
looping basisintil the needs are fully satisfied.
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