
 
 

-ÉÓÓÏÕÒÉ #ÏÍÍÏÄÉÔÙ &ÌÏ× ÁÎÄ 
)ÎÆÒÁÓÔÒÕÃÔÕÒÅ 3ÔÕÄÙ 

 

 

 

Prepared 

for: 

 

 

 

 

Prepared 

by: 

 

 

 

July 2019

  



Commodity Flow and Infrastructure Study  July 2019 

 Page 2 
 

Contents  
List of Figures .................................................................................................................................. 7 

List of Tables ................................................................................................................................. 11 

Executive Summary ....................................................................................................................... 12 

Background ................................................................................................................................... 14 

Missouri County Map ................................................................................................................ 14 

USDA Crop Reporting Districts .................................................................................................. 15 

Missouri Crop Production and Primary Crop Utilization by County ............................................. 20 

Corn ........................................................................................................................................... 20 

Corn Production 2017 ............................................................................................................ 20 

Percent of Missouri 2017 Corn Production by County .......................................................... 22 

Corn Fed ................................................................................................................................. 23 

Net County Corn Balance....................................................................................................... 24 

Ethanol Processing ................................................................................................................. 25 

Corn Available for Outflows .................................................................................................. 26 

Feed Mill Inflows by County .................................................................................................. 27 

Corn Inflows for Ethanol Production ..................................................................................... 28 

Corn Inflows for Feed and Ethanol ........................................................................................ 29 

Corn Outflows for Feed and Ethanol ..................................................................................... 30 

Corn Exports .......................................................................................................................... 31 

Soybeans ................................................................................................................................... 32 

Soybean Production 2017 ..................................................................................................... 32 

Percent of Missouri 2017 Soybean Production by County .................................................... 33 

Soybean Processing ............................................................................................................... 34 

Net County Soybean Balance ................................................................................................ 35 

Grain Sorghum .......................................................................................................................... 37 

Missouri 2017 Grain Sorghum Production ............................................................................ 37 

Percent of Missouri Grain Sorghum Production by County .................................................. 38 

Grain Sorghum Off-farm Stocks, Sept 1, 2018 ...................................................................... 39 

Grain Sorghum On-farm Stocks, September 1, 2018 ............................................................ 40 



Commodity Flow and Infrastructure Study  July 2019 

 Page 3 
 

Wheat ........................................................................................................................................ 41 

Wheat Production 2017 ........................................................................................................ 41 

Percent of Missouri Wheat Production by County................................................................ 42 

Total Grain Bushels Produced 2017 .......................................................................................... 43 

Storage and Grain Stocks .......................................................................................................... 44 

Missouri Grain Storage Capacity ........................................................................................... 44 

Off-farm Storage ....................................................................................................................... 45 

Number of Missouri Off-Farm Grain Storage Facilities ......................................................... 45 

Missouri Off-farm Grain Storage Average Size of Facility ..................................................... 46 

Missouri On-farm Grain Storage Percent of Total Capacity .................................................. 47 

Missouri Off-farm Quarterly Total Grain Stocks 2001-2018 Marketing Years ...................... 48 

Missouri Off-Farm Quarterly Corn Stocks 2001-2018 Marketing Years ............................... 49 

Missouri Off-farm Quarterly Soybean Stocks 2001-2018 Marketing Years .......................... 50 

Missouri Off-farm Quarterly Grain Sorghum Stocks 2001-2018 Marketing Years................ 51 

Missouri Off-farm Quarterly Wheat Stocks 2001-2018 Marketing Years ............................. 52 

Total Off-farm Storage Capacity by County ........................................................................... 53 

Total Off-farm Storage Capacity by CRD ............................................................................... 54 

Off-farm Storage Capacity Used by CRD ............................................................................... 55 

Total Off-farm Grain Stocks December 1, 2017 .................................................................... 56 

Missouri Off-farm Corn Stocks, December 1, 2017 ............................................................... 57 

Missouri Off-farm Soybean Stocks, December 1, 2017 ......................................................... 58 

Missouri Off-farm Grain Sorghum Stocks, December 1, 2017 .............................................. 59 

Missouri Off-farm Wheat Stocks, December 1, 2017 ........................................................... 60 

On-farm Storage ........................................................................................................................ 61 

On-farm Grain Storage Capacity, 2012 Agricultural Census ................................................. 61 

On-farm Storage Capacity ..................................................................................................... 62 

On-farm Storage Used by CRD, December 1, 2017 ............................................................... 63 

Total On-farm Grain Stocks, December 1, 2017 .................................................................... 65 

Missouri On-farm Corn Stocks, December 1, 2017 ............................................................... 66 



Commodity Flow and Infrastructure Study  July 2019 

 Page 4 
 

Missouri On-farm Grain Sorghum Stocks, December 1, 2017 .............................................. 68 

Missouri On-farm Wheat Stocks, December 1, 2017 ............................................................ 69 

Results ........................................................................................................................................... 70 

Commodity Flow Analysis (Expanded Study Area) ....................................................................... 70 

Corn Commodity Flow ............................................................................................................... 71 

Corn Production 2017 ............................................................................................................ 71 

Corn Off-farm Stocks, September 1, 2018 ............................................................................ 72 

Corn On-farm Stocks, September 1, 2018 ............................................................................. 73 

Total Corn Fed ....................................................................................................................... 74 

Net Corn Balance ................................................................................................................... 75 

Feed mill Corn Inflow ............................................................................................................. 76 

Ethanol & Processing ............................................................................................................. 77 

Ethanol Inflows ...................................................................................................................... 78 

County Corn Inflow Needs ..................................................................................................... 79 

Total Corn Inflow ................................................................................................................... 80 

Feed and Ethanol Outflows ................................................................................................... 81 

Corn Exports .......................................................................................................................... 82 

Dynamic Flow Analysis Methodology ....................................................................................... 83 

Corn Dynamic Flow Analysis ..................................................................................................... 84 

Corn Supply per 10-Square Miles .......................................................................................... 84 

Corn Deficit County Demand Points ...................................................................................... 85 

Claimed Corn Supply Map ..................................................................................................... 86 

Remaining Corn Supply -- Corn Exports ................................................................................ 87 

Soybean Commodity Flow ......................................................................................................... 88 

Soybean Production 2017 ..................................................................................................... 88 

Soybean Processing Demand ................................................................................................ 89 

Soybean Net County Supply/Demand Balance ..................................................................... 90 

Soybeans Available for Outflow ............................................................................................ 91 

Soybean Inflows Needed ....................................................................................................... 92 



Commodity Flow and Infrastructure Study  July 2019 

 Page 5 
 

Soybean Outflows for Crush .................................................................................................. 93 

Soybean Exports .................................................................................................................... 94 

Soybean Dynamic Flow Analysis ............................................................................................... 95 

Soybean Supply per 10 Square Miles .................................................................................... 95 

Soybean Demand Points ........................................................................................................ 96 

Claimed Soybean Supply Map ............................................................................................... 97 

Soybean Exports .................................................................................................................... 98 

Grain Sorghum Commodity Flow Analysis ................................................................................ 99 

Grain Sorghum Supply by CRD ............................................................................................... 99 

Grain Sorghum Off-Farm Stocks (Sept 1, 2018) by CRD ...................................................... 100 

Grain Sorghum On-Farm Stocks (Sept 1, 2018) by CRD ...................................................... 101 

Grain Sorghum Fed (by CRD) ............................................................................................... 102 

Grain Sorghum Exported on Mississippi River by CRD ........................................................ 103 

Grain Sorghum Net Balance by CRD .................................................................................... 104 

Grain Sorghum Outflows for Feed by CRD .......................................................................... 105 

Grain Sorghum Dynamic Flow Analysis ................................................................................... 106 

Grain Sorghum Supply per 10 Square Miles ........................................................................ 106 

Grain Sorghum Demand Points ........................................................................................... 107 

Claimed Grain Sorghum Supply Map ................................................................................... 108 

Wheat Commodity Flow Analysis ........................................................................................... 109 

Wheat Production by CRD ................................................................................................... 110 

Wheat Off-farm Stocks by CRD, June 1, 2018 ..................................................................... 111 

Wheat On-farm Stocks by CRD, June 1, 2018 ...................................................................... 112 

Wheat Available for Milling and Export by CRD .................................................................. 113 

Wheat Milling Usage Estimate by CRD ................................................................................ 114 

Wheat Net Inflows by CRD .................................................................................................. 115 

Wheat Outflows by CRD ...................................................................................................... 116 

Infrastructure Utilization ............................................................................................................ 118 

Infrastructure Assessment .......................................................................................................... 127 



Commodity Flow and Infrastructure Study  July 2019 

 Page 6 
 

Cost/Benefit Analysis of Public Investment in Infrastructure .................................................... 130 

Base Scenario .......................................................................................................................... 130 

Project Alternatives ................................................................................................................. 133 

Time Period ............................................................................................................................. 133 

Traffic Scenarios ...................................................................................................................... 134 

Economics................................................................................................................................ 134 

Impact on Freight Rates .............................................................................................................. 135 

Model ...................................................................................................................................... 136 

Results ..................................................................................................................................... 137 

Summary by Federal Congressional District ............................................................................... 140 

Research Implications/Suggestions for Further Research .......................................................... 149 

Transportation Infrastructure Issues ...................................................................................... 149 

Ongoing Analysis ..................................................................................................................... 150 

 

  



Commodity Flow and Infrastructure Study  July 2019 

 Page 7 
 

List of Figures  
Figure 1, Missouri Counties .......................................................................................................... 14 

Figure 2, Agricultural Statistics Districts ....................................................................................... 15 

Figure 3, Missouri Corn Production 1997-2018 ............................................................................ 16 

Figure 4, Missouri Soybean Production 1997-2018 ...................................................................... 17 

Figure 5, Missouri Sorghum Production 1997-2018 ..................................................................... 17 

Figure 6, Missouri Wheat Production 1997-2018 ......................................................................... 18 

Figure 7, Missouri Crop Production 1997-2018 (Corn, Soybeans, Sorghum, and Wheat) ........... 18 

Figure 8, Missouri Crop Production Annual Total Tonnage 1997-2018 ....................................... 19 

Figure 9, 2017 Missouri Corn Production ..................................................................................... 20 

Figure 10, 2017 Percent of Missouri Corn Production by County ................................................ 22 

Figure 11, Corn Fed by County in 2017 ......................................................................................... 23 

Figure 12, Net Corn Balance ......................................................................................................... 24 

Figure 13 Ethanol Processing Capacity ......................................................................................... 25 

Figure 14 Corn Available for Outflows .......................................................................................... 26 

Figure 15, Feed Mill Inflows by County......................................................................................... 27 

Figure 16, Ethanol Inflows ............................................................................................................ 28 

Figure 17, Corn Inflows for Feed mills and Ethanol Production ................................................... 29 

Figure 18 Corn Outflows for Feed and Ethanol ............................................................................ 30 

Figure 19, Corn Exports ................................................................................................................. 31 

Figure 20, 2017 Missouri Soybean Production ............................................................................. 32 

Figure 21, 2017 Percent of Soybean Production by County ......................................................... 33 

Figure 22 Soybean Processing in Missouri .................................................................................... 34 

Figure 23, Net County Soybean Balance ....................................................................................... 35 

Figure 24, Soybeans Available for Crush or Outflow .................................................................... 36 

Figure 25 Missouri 2017 Grain Sorghum Production ................................................................... 37 

Figure 26, 2017 Percent of Grain Sorghum Production by County .............................................. 38 

Figure 27 Grain Sorghum Off-farm Stocks Sept 1, 2018 ............................................................... 39 

Figure 28 Grain Sorghum On-farm Stocks Sep 1........................................................................... 40 

Figure 29, 2017 Missouri Wheat Production ................................................................................ 41 

Figure 30, 2017 Percent of Wheat Production by County ............................................................ 42 

Figure 31, 2017 Total Bushels Produced....................................................................................... 43 

Figure 32 Missouri Grain Storage Capacity 2000-2018 ................................................................ 44 

Figure 33 Missouri Off-Farm Grain Storage Facilities 2000-2018 ................................................. 45 

Figure 34 Missouri Off-Farm Grain Storage Average Capacity of Facility .................................... 46 

Figure 35 Missouri On-Farm Grain Storage Percent of Total Capacity ......................................... 47 

Figure 36 Missouri Off-Farm Quarterly Total Grain Stocks .......................................................... 48 

Figure 37 Missouri Quarterly Off-Farm Corn Stocks 2001-2018 Marketing Year ........................ 49 



Commodity Flow and Infrastructure Study  July 2019 

 Page 8 
 

Figure 38 Missouri Off-Farm Quarterly Soybean Stocks 2001-2018 Marketing Years ................. 50 

Figure 39 Missouri Off-Farm Quarterly Grain Sorghum Stocks .................................................... 51 

Figure 40 Missouri Off-farm Quarterly Wheat Stocks .................................................................. 52 

Figure 41, Total Off-Farm Storage Capacity .................................................................................. 53 

Figure 42, Off-Farm Storage Capacity by CRD .............................................................................. 54 

Figure 43, Off-Farm Storage Used by CRD (December 1, 2017) ................................................... 55 

Figure 44, Total Off-Farm Stocks (Dec. 1, 2017) ........................................................................... 56 

Figure 45, Missouri Corn Off-Farm Storage (Dec. 1, 2017)........................................................... 57 

Figure 46, Missouri Soybean Stocks Off-Farm (Dec. 1, 2017)....................................................... 58 

Figure 47, Missouri Grain Sorghum Stocks Off-Farm (Dec. 1, 2017) ............................................ 59 

Figure 48, Missouri Wheat Stocks Off-Farm (Dec. 1, 2017) ......................................................... 60 

Figure 49, 2012 On-Farm Grain Storage Capacity ........................................................................ 61 

Figure 50, Total On-Farm Storage Capacity .................................................................................. 62 

Figure 51, 2017 On-Farm Storage Used by CRD (December 1, 2017) .......................................... 63 

Figure 52, Total On-Farm Stocks (December 1, 2017) .................................................................. 65 

Figure 53 Missouri On-farm Corn Stocks, Dec 1 ........................................................................... 66 

Figure 54, Missouri Soybean Stocks On-Farm (Dec. 1, 2017) ....................................................... 67 

Figure 55, Missouri Grain Sorghum Stocks On-Farm (Dec. 1, 2017) ............................................ 68 

Figure 56, Missouri Wheat Stocks On-Farm (December 1, 2017) ................................................ 69 

Figure 57, 2017 Corn Production .................................................................................................. 71 

Figure 58, Off-Farm Corn Stocks (Sept. 1) .................................................................................... 72 

Figure 59, On-Farm Corn Stocks (Sept. 1) ..................................................................................... 73 

Figure 60 Total Corn Fed ............................................................................................................... 74 

Figure 61, Net Farm Corn Balance ................................................................................................ 75 

Figure 62, Feed mill Corn Inflow ................................................................................................... 76 

Figure 63, Ethanol & Processing ................................................................................................... 77 

Figure 64, Ethanol Inflows ............................................................................................................ 78 

Figure 65, County Corn Inflow Need ............................................................................................. 79 

Figure 66, Total Corn Inflow .......................................................................................................... 80 

Figure 67, Feed and Ethanol Outflows .......................................................................................... 81 

Figure 68, Corn Exports ................................................................................................................. 82 

Figure 69, Corn Supply per 10 Square Miles ................................................................................. 84 

Figure 70, Corn Demand Points .................................................................................................... 85 

Figure 71, Claimed Corn Supply .................................................................................................... 86 

Figure 72, Remaining Corn Supply ................................................................................................ 87 

Figure 73, 2017 Soybean Production ............................................................................................ 88 

Figure 74, Soybean Processing ..................................................................................................... 89 

Figure 75 Net County Soybean Balance ........................................................................................ 90 



Commodity Flow and Infrastructure Study  July 2019 

 Page 9 
 

Figure 76 Soybeans Available for Crush or Outflow ..................................................................... 91 

Figure 77, Soybean Inflow Needed ............................................................................................... 92 

Figure 78, Soybean Outflow for Crush .......................................................................................... 93 

Figure 79, Total Soybeans Allocated to Exports ........................................................................... 94 

Figure 80, Soybean Supply per 10 Square Miles ........................................................................... 95 

Figure 81, Soybean Demand Points .............................................................................................. 96 

Figure 82, Claimed Soybean Supply .............................................................................................. 97 

Figure 83, Remaining Soybean Supply .......................................................................................... 98 

Figure 84, 2017 Grain Sorghum Production by CRD ..................................................................... 99 

Figure 85, 2017 Off-Farm Grain Sorghum Storage by CRD ......................................................... 100 

Figure 86, 2017 On-Farm Grain Sorghum Storage by CRD ......................................................... 101 

Figure 87, 2017 Grain Sorghum Fed by CRD ............................................................................... 102 

Figure 88, 2017 Grain Sorghum Exported on Mississippi River by CRD ..................................... 103 

Figure 89, 2017 Grain Sorghum Net Balance by CRD ................................................................. 104 

Figure 90, Grain Sorghum Outflows for Feed by CRD ................................................................. 105 

Figure 91, Grain Sorghum Supply per 10 Square Miles .............................................................. 106 

Figure 92, Grain Sorghum Demand Points ................................................................................. 107 

Figure 93, Claimed Grain Sorghum Supply ................................................................................. 108 

Figure 94, 2017 Wheat Production by CRD ................................................................................ 110 

Figure 95, Off-Farm Wheat Stocks by CRD (June 1, 2017) .......................................................... 111 

Figure 96, On-Farm Wheat Stocks by CRD (June 1, 2017) .......................................................... 112 

Figure 97, 2017 Total Wheat Available for Milling and Export by CRD ...................................... 113 

Figure 98, 2017 Wheat Milling Usage Estimate by CRD ............................................................. 114 

Figure 99, 2017 Total Wheat Net Inflows by CRD ...................................................................... 115 

Figure 100, 2017 Total Wheat Outflows by CRD ........................................................................ 116 

Figure 101, Annual Shipments from the State of Missouri in Quantity (1,000 tons) by 

Commodity by Mode 2013-2016 ................................................................................................ 119 

Figure 102, Annual Shipments from the State of Missouri in Ton-miles (million) by Commodity 

by Mode 2013-2016 .................................................................................................................... 120 

Figure 103, Comparison of Annual Shipments from the State of Missouri in Quantity (1,000 

tons) by Mode 2013-2016 .......................................................................................................... 121 

Figure 104, Annual Shipments to the State of Missouri in Quantity (1,000 tons) by Commodity 

by Mode 2013-2016 .................................................................................................................... 122 

Figure 105, Annual Shipments to the State of Missouri in Ton-miles (millions) by Commodity by 

Mode 2013-2016 ......................................................................................................................... 122 

Figure 106, Comparison of Annual Shipments to the State of Missouri in Quantity (1,000 tons) 

by Mode 2013-2016 .................................................................................................................... 123 



Commodity Flow and Infrastructure Study  July 2019 

 Page 10 
 

Figure 107, Annual Shipments within the State of Missouri in Quantity (1,000 tons) by 

Commodity by Mode 2013-2016 ................................................................................................ 124 

Figure 108, Annual Shipments Within the State of Missouri in Ton-miles (millions) by 

Commodity by Mode 2013-2016 ................................................................................................ 125 

Figure 109, Annual Shipments within the State of Missouri in Quantity (1,000 tons) by Trucks 

2013-2016 ................................................................................................................................... 126 

Figure 110, Highway Transportation System .............................................................................. 127 

Figure 111, Rail Transportation System ...................................................................................... 128 

Figure 112, Navigable Waterways with Barge Terminals ........................................................... 129 

Figure 113, Bridges in Buchanan County Classified as "Poor" .................................................... 133 

Figure 114 Missouri Bridges in Poor Condition with 40 ton or less weight restrictions ............ 149 

 

  



Commodity Flow and Infrastructure Study  July 2019 

 Page 11 
 

List of Tables  
Table 1, Bridges in Buchanan County Classified as "Poor" ......................................................... 132 

Table 2: Parameter estimates for demand equation 1 (Barge demand) ................................... 137 

Table 3: Parameter estimates for demand equation 2 (Rail demand) ....................................... 138 

  



Commodity Flow and Infrastructure Study  July 2019 

 Page 12 
 

Executive Summary  
This research study was commissioned by the Missouri Soybean Association and the Missouri 

Corn Growers Association to conduct an analysis of intrastate and interstate commodity flows 

and the associated infrastructure. 

For an industry to first achieve and then maintain competitiveness relative to other competing 

locations, transportation infrastructure must be continually addressed. As infrastructure 

deteriorates, moving products to market becomes less efficient, both in terms of time and cost. 

The purpose of this research effort has been to: 1) understand the current infrastructure 

situation as it relates to moving farm commodities to market; 2) provide context to objectively 

assess the current status of the infrastructure; and 3) identify ways to improve the flow of farm 

commodities to market.  

A critical element of this analysis is the development of a dynamic commodity flow analysis 

model.  The model enabled the research team to dynamically determine draw areas for supply-

deficit areas for corn, soybeans and grain sorghum.  Interactive maps are available online for 

querying and/or exploring the data. 

The research also includes a cost/benefit analysis discussing the impact of deteriorating bridges 

in an area important to the movement of large amounts of soybeans to two major processing 

plants and summarization of some results by federal congressional district. 

Highlights of the research include: 

¶ For major crops, production concentration is very pronounced throughout the state 

¶ Because of their drawing power for exports (attractive basis), the Mississippi and, to a 

lesser extent, the Missouri rivers have a large impact on the flow of commodities into 

and throughout the state 

¶ Counties which have large concentrations of livestock or renewable fuels plants are 

almost universally supply deficit, particularly for corn and grain sorghum 

¶ There are significant levels of commodity storage, both on and off the farm, which has 

been increasing substantially in recent years 

¶ Using dynamic flow analysis methodology, interesting flow patterns by crop by demand 

point were identified; interactive maps have been created to display these patterns  

¶ Shipments of farm and related commodities in and out of Missouri continues to be 

dominated by trucks, but rail and barge also experience large volumes of shipments of 

farm and related commodities 

¶ Commodity flows of Missouri produced commodities 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. 

¶ Like many Midwestern states heavily reliant on agricultural production, Missouri has an 

extensive network of roads, rail and barge facilities. These assets lead to a major 

advantage over other domestic and international competitors. 

¶ The cost/benefit analysis conducted estimates that allowing seven άǇƻƻǊέ ōǊƛŘƎŜǎ in 

Buchanan County to degrade to the point that limiting weight restrictions are enforced 

will cost nearly $16 million per year in added time and transportation costs. 
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Background  
Like many other Midwestern states reliant upon infrastructure to move agricultural 

ŎƻƳƳƻŘƛǘƛŜǎ ǘƻ ƳŀǊƪŜǘǎΣ aƛǎǎƻǳǊƛΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳ ƴŜŜŘǎ to be upgraded and 

modernized. The interstate highway system is more than fifty years old, many of the locks and 

dams on key river systems date back over seventy years, and the rail network system was 

originally built in the late 1800s. Agricultural commodities are often transported multi-modally 

and in many cases over a long distance. The goal of this study is to identify commodity markets 

and understand how these commodities (soybeans, corn, grain sorghum and wheat) flow from 

producers to markets to end users. This was done by analyzing the patterns, methods, and flow 

of commodities within and outside of Missouri. The study also identified those obstacles, 

bottlenecks, and challenges in the commodity transportation system in Missouri and provide 

data for better understanding future transportation needs. 

Missouri County Map  

Missouri is located in the middle section of the United 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. 

 
Figure 1, Missouri Counties 
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USDA Crop Reporting  Districts  

USDA has defined crop reporting districts for each of the counties and states in the United 

States.  Missouri is organized into nine crop reporting districts 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 90 covering the southern counties and boot heel of Missouri.  These crop reporting districts 

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

 
Figure 2, Agricultural Statistics Districts 
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The crop production mix in Missouri has been changing over the past 20 years.  Whereas corn 

and soybean production are trending higher, sorghum and wheat production are trending 

lower.  Corn production is increasing by 10.8 million bushels per year; soybean production 

increasing by 4.4 million bushels per year; grain sorghum production is decreasing by 1.2 million 

bushels per year; and wheat production is decreasing by 0.77 million bushels per year (see 

Figure 3 through Figure 6). 

 

 

Figure 3, Missouri Corn Production 1997-2018 
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Figure 4, Missouri Soybean Production 1997-2018 

 
Figure 5, Missouri Sorghum Production 1997-2018 
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Figure 6, Missouri Wheat Production 1997-2018 

 
Figure 7, Missouri Crop Production 1997-2018 (Corn, Soybeans, Sorghum, and Wheat) 
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With the shift of production from grain sorghum and wheat to corn and soybeans, along with 

higher yields over time, there is an increasing trend for total annual crop tonnage in Missouri.  

From 1997 to present, total annual tonnage of crops in Missouri is increasing, on average, by 

231,000 tons annually.  In recent years, total crop tonnage has been between 12 million tons 

and 16.4 million tons. 

 

 
Figure 8, Missouri Crop Production Annual Total Tonnage 1997-2018 
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Missouri Crop Production and Primary Crop Utilization by County  
The following maps have crop production and primary crop utilization data for 2017, which is 

the underlying year of reference for this analysis, particularly for the commodity flow 

component.  

Corn 

Corn Production  2017  

 
Figure 9, 2017 Missouri Corn Production 

Corn production is primarily seen in the northern half of Missouri and in the άboot heelέ 

counties, although USDA reports measurable corn production ƛƴ ŀƭƭ ōǳǘ ǎƛȄ ƻŦ aƛǎǎƻǳǊƛΩǎ 

counties.  Corn production is most prevalent in northwest Missouri, in the counties on either 
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side of the Missouri River in west-central Missouri, in the counties along the Mississippi River in 

northeastern Missouri and in the Boot heel counties.  There is little corn production in the 

Ozark Plateau region.   

USDA does not report corn production data for every county in Missouri every year, but does 

report data for each crop reporting district in Missouri.  Counties for which data were not 

reported by USDA in 2017 was calculated by DIS based on the historical share of production 

that a county has of its crop reporting district. 

In 2017, Missouri had 4 counties with more than 20 million bushels of corn production 

(Atchison, Lafayette, Nodaway, and Saline); 11 counties with corn production between 10 

million bushels and 20 million bushels; 60 counties with corn production between 1 and 10 

million bushels and 39 counties with less than 1 million bushels of corn production. 
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Percent of Missouri 2017 Corn Production by County  

 
Figure 10, 2017 Percent of Missouri Corn Production by County 

Another way to visualize the distribution of Missouri corn production is to see county-level 

production as a percent of total state production.  Referring to Figure 10, Saline County 

accounts for 5% of Missouri corn production and is the only county to reach the 5% production 

share level.  Saline County and the seven counties that surround Saline County account for 

нлΦо҈ ƻŦ aƛǎǎƻǳǊƛΩǎ ŎƻǊƴ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ƛǎ ǘƘŜ Ƴƻǎǘ ŎƻƴŎŜƴǘǊŀǘŜŘ ŀǊŜŀ ŦƻǊ ŎƻǊƴ ǇǊƻduction.  

¢ƘŜ ŦƻǳǊ ŎƻǳƴǘƛŜǎ ƛƴ ŦŀǊ ƴƻǊǘƘǿŜǎǘ aƛǎǎƻǳǊƛ ŀŎŎƻǳƴǘ ŦƻǊ моΦо҈ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŎƻǊƴ ǇǊƻŘǳŎǘƛƻƴ 

and is the second most concentrated area of corn production.  The seven counties that border 

the Mississippi River north of St. Louis account for 9.5% of ǘƘŜ ǎǘŀǘŜΩǎ ŎƻǊƴ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ŀǊŜ ŀ 

significant source of corn for export shipments.  Similarly, the six counties in the boot heel 

region ŀŎŎƻǳƴǘ ŦƻǊ фΦн҈ ƻŦ aƛǎǎƻǳǊƛΩǎ ŎƻǊƴ ǇǊƻŘǳŎǘƛƻƴ and, with close proximity to the 

Mississippi River, primarily provide supplies for exports. 
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Corn Fed 

 
Figure 11, Corn Fed by County in 2017  

Figure 11 shows that corn utilization is spread more evenly across the state although there are 

some high-use areas where there is an increased concentration of livestock and/or poultry 

production.  According to other work completed by DIS, for Missouri as a whole, an 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 production, 1% for dairy production, and 2% for egg layer 

production. 
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Net County Corn Balance  

 
Figure 12, Net Corn Balance 

After accounting for in-county feed ŘŜƳŀƴŘΣ ƛƴ aƛǎǎƻǳǊƛΣ ǘƘŜǊŜ ŀǊŜ тн ŎƻǊƴ έǎǳǊǇƭǳǎέ ŎƻǳƴǘƛŜǎ 

and 41 corn deficit counties (see Figure 12).  Thirty-two of the corn deficit counties have 

relatively minor deficits 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 10 million bushels 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 are: Audrain, Holt, and Lafayette.  Counties with 

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

 

Figure 13 Ethanol Processing Capacity 

Figure 13 shows that Missouri 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  

 

Figure 14 Corn Available for Outflows 

Once in-county corn is used to satisfy (or partially satisfy) demand for feed and ethanol use, 

Figure 14 shows the amount of corn by county that is available to satisfy feed and ethanol 

demands in other counties. 

In general, surplus corn from counties along the Mississippi River and the next tier of counties 

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 demand in northern 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 meeting 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  

 
Figure 15, Feed Mill Inflows by County 

Figure 15 shows counties in which feed mills need to secure corn from outside the county to 

meet feed needs are mostly located in central Missouri and southwestern Missouri (the 
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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  

 
Figure 16, Ethanol Inflows 

Figure 16 shows the counties that are corn deficit ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ŎƻǳƴǘȅΩǎ demand for corn for 

ethanol production.  To satisfy ethanol production demand, Audrain County needs to import 

about 9 million bushels of corn annually, Buchanan County imports 10.8 million bushels, Carroll 

County imports 6 million bushels, and Macon County imports 13 million bushels.  Holt County 

has sufficient in-county supplies 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 in-county 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  

 
Figure 17, Corn Inflows for Feed mills and Ethanol Production 

Figure 17 shows the Missouri counties that are corn deficit and need corn inflows to meet feed 

mill and ethanol production demand. There are 9 counties with relatively large combined net 

inflows of corn (more than 6 million bushels per year) to satisfy feed mills and ethanol 

production demand.  These are Audrain, Barry, Buchanan, Carroll, McDonald, Macon, Newton, 

Sullivan, and Vernon.  Lawrence, Morgan and Miller counties need inflows of 4.7 to 5.9 million 

bushels. 

 



Commodity Flow and Infrastructure Study  July 2019 

 Page 30 
 

Corn Outflows for Feed and Ethanol  

 

Figure 18 Corn Outflows for Feed and Ethanol 

Figure 18 shows corn outflows for feed mill demand and ethanol production in other counties.  

The outflows can be to feed and ethanol production demands within Missouri or in other 

states.  Lafayette and Chariton counties lead the way in sending corn to other counties, at 13 

and 12 million bushels respectively.  Other counties that provide at least 5 million bushels of 

corn to other counties are: Andrew, Nodaway, Bates, Barton, Clinton, Cooper, Grundy, 

Harrison, Johnson, Livingston, Montgomery, New Madrid, Platte, and Ray,  
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Corn Exports  

 
Figure 19, Corn Exports 

Figure 19 shows estimated exports from Missouri counties for the 2017 marketing year.  Based 

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 of 35 Missouri counties have corn available for exports after satisfying 

domestic needs for in-county feeding, ethanol, and movement for domestic feed needs.  Ten 

counties ship between 5 to 10 million bushels of corn for export; 16 counties ship between 1 

million and 5 million bushels for export and eight counties ship between 13,000 and 1 million 

bushels for export. 
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Soybeans 

Soybean Production 2017  

 
Figure 20, 2017 Missouri Soybean Production 

Figure 20 shows that sƻȅōŜŀƴ ǇǊƻŘǳŎǘƛƻƴ ƻŎŎǳǊǎ ƛƴ фф ƻŦ aƛǎǎƻǳǊƛΩǎ ŎƻǳƴǘƛŜǎ ǿƛǘƘ мт ŎƻǳƴǘƛŜǎ 

producing more than 5 million bushels in 2017.  New Madrid County led the state in production 

at more than 11 million bushels.  The boot heel ŀƎ ŘƛǎǘǊƛŎǘ ǇǊƻŘǳŎŜŘ нлΦр҈ ƻŦ aƛǎǎƻǳǊƛΩǎ 

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% and East Central Missouri produced 10.5%. 
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Percent of Missouri 2017 Soybean Production by County  

 
Figure 21, 2017 Percent of Soybean Production by County 

Figure 21 shows that compared to corn (see Figure 10), there is less dominance of soybean 

production by any single county in Missouri.  New Madrid County leads the state with 4% of 

aƛǎǎƻǳǊƛΩǎ ǎƻȅōŜŀƴ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ƛǎ ǘƘŜ ƻƴƭȅ Ŏƻǳƴǘȅ ǘƻ ǘƻǇ п҈ ƻŦ ǇǊƻŘǳŎǘƛƻƴΦ  There are only 3 

counties (all in the boot heel region) with 3% to 3.9% of production and 10 counties with 2.0-

2.9% of state production. 
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Soybean Processing 

 

Figure 22 Soybean Processing in Missouri 

Figure 22 shows the annual quantity of soybeans (1,000 bu) processed in each Missouri county. 

There are soybean crush facilities in 4 Missouri counties with 157.5 million bushels of total 

soybean crush capacity.  Jackson County has estimated crush capacity of 73.8 million bushels; 

Buchanan County crush capacity is 43.2 million bushels; Audrain County has 21.9 million 

bushels of crush capacity and Vernon County has 18.7 million bushels of crush capacity. 
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Net County Soybean Balance 

 

Figure 23, Net County Soybean Balance 

Figure 23 shows the net balance for soybeans in a county after accounting for production, 

ending stocks, and in-county demand for crushing.  Counties with negative numbers reflect 

demand points that require inflows of soybeans to meet that demand.  Counties with positive 

numbers have soybeans that are available for outflows for either domestic crush in other 

counties or, if not claimed for that, for export. 
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Figure 24, Soybeans Available for Crush or Outflow 

Figure 24 shows the quantity of soybeans available for outflows to other counties for either 

domestic crush or exports.  Soybeans within a county are allocated first to in-county demand 

for soybean crush, on-farm ending stocks or off-farm ending stocks. 
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Grain Sorghum  

Missouri 2017 Grain Sorghum Production  

 

Figure 25 Missouri 2017 Grain Sorghum Production 

 Figure 25. Since 1990, USDA has reported grain sorghum production quantities for 84 of 

aƛǎǎƻǳǊƛΩǎ ммп ŎƻǳƴǘƛŜǎΦ  Over the years, the number of counties for which USDA reports 

individual county grain sorghum production has declined.  In 2017, USDA only reported grain 

sorghum production for one county, Osage.  USDA did report grain sorghum production for 7 of 

the Crop Reporting Districts and reported districts 70 and 80 (southwest and southcentral 

districts) as a combined district number.  DIS estimates that measurable grain sorghum 

production is occurring in 51 of Missouri counties and calculated county-level production based 

on county historical share of production at the Crop Reporting District level and based on DIS 

estimates of grain sorghum fed to livestock. 
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Missouri produced 2.461 million bushels of grain sorghum in 2017.  By crop reporting district, 

the largest production area is in the northeastern district and east central Missouri district.  

Audrain, Livingstone, Pike, Daviess, and Caldwell and cƻǳƴǘƛŜǎ ŀǊŜ ǘƘŜ ǎǘŀǘŜΩǎ ƭŜŀŘƛƴƎ ǇǊƻŘǳŎŜǊǎ. 

Percent of Missouri Grain Sorghum Production by County  

 
Figure 26, 2017 Percent of Grain Sorghum Production by County 

Figure 26Grain sorghum production is concentrated in three areas of Missouri ς east central 

Missouri, northwest Missouri, and the boot heel region.   
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Grain Sorghum Off-farm Stocks, Sept 1, 2018 

 

Figure 27 Grain Sorghum Off-farm Stocks Sept 1, 2018 

Figure 27 shows estimated grain sorghum ending stocks in off-farm locations on September 1, 

2018.  USDA stocks data is available on a state-wide basis and was allocated to counties based 

on the percent of production in the county with an adjustment for counties that have 

significant inflows of grain sorghum for feed in which case 1 week of feed demand was 

assumed to be in storage on September 1. 
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Grain Sorghum On-farm Stocks, September 1, 2018  

 

Figure 28 Grain Sorghum On-farm Stocks Sep 1 

Figure 28 shows estimated on-farm grain sorghum stocks for September 1, 2018. USDA 

provides state-wide grain sorghum stocks data.  County estimates of on-farm grain stocks are 

based on the percent of state-wide production in each county. 

 

 



Commodity Flow and Infrastructure Study  July 2019 

 Page 41 
 

Wheat 

Wheat Production  2017  

 
Figure 29, 2017 Missouri Wheat Production 

Figure 29 shows 2017 wheat production in Missouri.  While wheat is grown in nearly every 

county except in the Ozark Plateau, its significance in farm crop rotations has greatly 

diminished.  Over the past 20 years, wheat production in Missouri has declined by nearly 50%.  

In 2017, only 9 counties produced more than 1 million bushels of wheat.  Barton county is the 

leading producer of wheat in Missouri. To a large degree, wheat acreage has been displaced by 

corn and soybean acreage.  In the Boot heel region, a significant portion of the wheat is 

cropped as part of a double cropping system with soybeans.   
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Percent of Missouri Wheat Production by County 

 
Figure 30, 2017 Percent of Wheat Production by County 

Figure 30 shows the percent of state-side wheat production that is produced in each county.  

Barton county leads with 9% of Missouri wheat production.  The eight counties in the crop 

reporting district that includes the Boot heel region produce ƻƴŜ ǘƘƛǊŘ ƻŦ aƛǎǎƻǳǊƛΩǎ ǿƘŜŀǘΦ 
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Total Grain Bushels Produced 2017  

 
Figure 31, 2017 Total Bushels Produced 

Figure 31 shows the 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 million total bushels 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  

 

Figure 32 Missouri Grain Storage Capacity 2000-2018 

Grain storage capacity in Missouri has increased from 645 million bushels in 2000 to 815 million 

bushels in 2018.  Off-farm storage capacity has grown from 226 million bushels in 2000 to 275 

million bushels in 2018.  On-farm storage capacity during the same time grew from 420 million 

bushels to 540 million bushels over the same time period.  The number of off-farm grain 

storage facilities (Figure 33) declined from 441 facilities in 2000 to 335 in 2018.  Average 

capacity at off-farm grain storage facilities increased 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  

 

Figure 33 Missouri Off-Farm Grain Storage Facilities 2000-2018 

Figure 33. The number of off-farm grain storage facilities (Figure 33) declined from 441 facilities 

in 2000 to 335 in 2018. 
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Missouri Off -farm Grain Storage Average Size of Facility  

 

Figure 34 Missouri Off-Farm Grain Storage Average Capacity of Facility 

Figure 34. Average capacity at off-farm grain storage facilities increased from 512,404 bushels 

in 2000 to 820,896 bushels in 2018. 
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Missouri On -farm Grain Storage Percent  of Total Capacity  

 

Figure 35 Missouri On-Farm Grain Storage Percent of Total Capacity 

Figure 35.  On average, on-farm grain storage makes up about 2/3 of Missouri grain storage 

capacity.  Both off-farm and on-farm grain storage capacity have increased in recent years (see 

Figure 32), but expansion of off-farm grain storage capacity has out-paced build out of on-farm 

grain storage capacity in the past 3 years. 
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Missouri Off -farm Quarterly Total Grain Stocks 2001 -2018 Marketing Years  

 
Figure 36 Missouri Off-Farm Quarterly Total Grain Stocks 

Figure 36.  Commercial, off-farm grain storage typically is fullest during 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 1st 

compared to December 1st; 44% as full on Jun 1st; and 36% as full on September 1st as it was on 

the prior December 1st. 
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Missouri Off -Farm Quarterly Corn Stocks 2001 -2018 Marketing Years  

 
Figure 37 Missouri Quarterly Off-Farm Corn Stocks 2001-2018 Marketing Year 

Figure 37.  Missouri off-farm corn stocks are largest on December 1st, after the September-

November harvest period.  On average, Missouri commercial corn storage is 81% as full on 

March 1st compared to December 1st; 48% as full on Jun 1st; and 16% as full on September 1st as 

it was on the prior December 1st.   In 2015, about 30 million bushels of corn storage was added 

to Missouri off-farm storage. 
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Missouri Off -farm Quarterly Soybean Stocks 2001 -2018 Marketing Years  

 
Figure 38 Missouri Off-Farm Quarterly Soybean Stocks 2001-2018 Marketing Years 

Figure 38.  Missouri off-farm soybean stocks are largest on December 1st, after the September-

November harvest period.  On average, Missouri commercial soybean storage is 57% as full on 

March 1st compared to December 1st; 32% as full on Jun 1st; and 13% as full on September 1st as 

it was on the prior December 1st. 
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Missouri Off -farm Quarterly Grain Sorghum Stocks 2001 -2018 Marketing Years  

 
Figure 39 Missouri Off-Farm Quarterly Grain Sorghum Stocks 

Figure 39.  Missouri off-farm grain sorghum stocks are largest on December 1st, after the 

September-November harvest period.  On average, Missouri commercial soybean storage is 

73% as full on March 1st compared to December 1st; 43% as full on Jun 1st; and 24% as full on 

September 1st as it was on the prior December 1st.  As can be seen in Figure 39, the overall level 

of Missouri off-farm grain sorghum put into storage declined sharply from 2001 through 2011.  

Stock levels increased moderately by 2014, but have declined again in the most recent years. 
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Missouri Off -farm Quarterly Wheat Stocks 2001 -2018 Marketing Years  

 
Figure 40 Missouri Off-farm Quarterly Wheat Stocks 

Figure 40.  Missouri off-farm grain wheat stocks are largest on September 1st, after the June-

July harvest period.  On average, Missouri commercial soybean storage is 83% as full on 

December 1st compared to September 1st; 66% as full on March 1st; and 45% as full on June 1st 

as it was on the prior September 1st.  As can be seen in Figure 39, 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 held off-farm in recent years.  
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Total Off -farm Storage Capacity by County  

 
Figure 41, Total Off-Farm Storage Capacity 

Figure 41.  In 2018, USDA estimated Missouri off-farm storage capacity of 275 million bushels. 

In Figure 41, the off-farm storage capacity estimates are shown for counties in Missouri.  The 

individual county estimates of off-farm storage capacity were ŎŀƭŎǳƭŀǘŜŘ ŀǎ ŜŀŎƘ ŎƻǳƴǘȅΩǎ ǎƘŀǊŜ 

of total grain bushels (corn, grain sorghum, soybeans and wheat) of Missouri total grain 

production. 
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Total Off -farm Storage Capacity by CRD 

 

Figure 42, Off-Farm Storage Capacity by CRD 

Figure 42 shows off-farm storage capacity aggregated to the crop reporting district level.   
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Off-farm Storage Capacity Used by CRD 

 

Figure 43, Off-Farm Storage Used by CRD (December 1, 2017) 

Figure 43 shows the estimated total amount of grain in off-farm storage on December 1, 2017 

by crop reporting district.  These amounts are the sum of county level off-farm stocks of corn, 

grain sorghum, soybeans and wheat in off-farm storage on Dec 1. 
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Total Off -farm Grain Stocks December 1, 2017 

 
Figure 44, Total Off-Farm Stocks (Dec. 1, 2017) 

Figure 44 shows total off-farm grain stocks (corn, grain sorghum, soybeans and wheat) for 

December 1, 2017.  Off-farm grain stocks reach their peak during the September-November 

harvest period and consistently reach their annual reportable maximum in the December 1st 

report.  There were 213.5 million bushels of grain in off-farm storage.   
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Missouri O ff-farm Corn Stocks, December 1, 2017  

 
Figure 45, Missouri Corn Off-Farm Storage (Dec. 1, 2017) 

Figure 45 show Missouri December 1 corn stocks for off-farm facilities. Corn stocks in 

storage are estimated by USDA at the state level for off-farm locations and on-farm 

locations. Off-farm stocks are allocated by percent of production in the county.  While 

corn harvest can begin as early as late August in parts of Missouri, most corn is 

harvested in September, October and November.  The December 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 

 
Figure 46, Missouri Soybean Stocks Off-Farm (Dec. 1, 2017) 

Figure 46 shows aƛǎǎƻǳǊƛΩǎ 5ŜŎŜƳōŜǊ мΣ 2017 off-farm soybean stocks.  USDA data provides 

stocks information on a state-wide basis.  On December 1, 2017, off-farm soybean stocks were 

estimated by USDA to be 66,063,000 bushels.  County level off-farm December 1 stocks of 

ǎƻȅōŜŀƴǎ ŀǊŜ ŜǎǘƛƳŀǘŜŘ ōŀǎŜŘ ƻƴ ŜŀŎƘ ŎƻǳƴǘȅΩǎ ǎƘŀǊŜ ƻŦ ǎƻȅōŜŀƴ ǇǊƻŘǳŎǘƛƻƴΦ 
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Missouri Off -farm Grain Sorghum Stocks, December 1, 2017  

 
Figure 47, Missouri Grain Sorghum Stocks Off-Farm (Dec. 1, 2017) 

Figure 47 shows Missouri off-farm grain sorghum stocks on December 1, 2017.  USDA reported 

that Missouri off-farm grain sorghum stocks on December 1, 2017 were 763,000 bushels which 

was 31% of Missouri annual production.  USDA provides grain sorghum stocks on a state-wide 

basis.  County level off-farm grain stocks at the county level were calculated on the basis of 

ŜŀŎƘ ŎƻǳƴǘȅΩǎ percent of statewide production.  
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Missouri Off -farm Wheat Stocks, December 1, 2017  

 
Figure 48, Missouri Wheat Stocks Off-Farm (Dec. 1, 2017) 

Figure 48 shows Missouri off-farm wheat stocks on December 1, 2017.  USDA estimated off-

farm wheat stocks at 30.407 million bushels.  County level off-farm wheat stocks were 

calculated accounting to the ŎƻǳƴǘȅΩǎ ǇŜǊŎŜƴǘ ƻŦ ǎǘŀǘŜ-wide production. 

 

 

 



Commodity Flow and Infrastructure Study  July 2019 

 Page 61 
 

On-farm Storage  

On-farm Grain Storage Capacity, 2012 Agricultural Census  

 
Figure 49, 2012 On-Farm Grain Storage Capacity 

Figure 49.  The 2012 Census of Agriculture collected county level data of on-farm grain storage.  

In 2012, according to the 2012 Ag Census, there was 444,502,766 bushels of on-farm storage in 

Missouri.  Similar data were not collected in the 2017 Census of Agriculture.   
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On-farm Storage Capacity  

 
Figure 50, Total On-Farm Storage Capacity 

Figure 50.  In 2018, USDA estimated total on-farm grain storage capacity in Missouri of 540 

million bushels. In the absence of updated county-specific data in the 2017 Ag Census, the 

county-level estimate of on-ŦŀǊƳ ƎǊŀƛƴ ǎǘƻǊŀƎŜ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ŜŀŎƘ ŎƻǳƴǘȅΩǎ ǎƘŀǊŜ ƻŦ ǘƻǘŀƭ 

grain production (corn, grain sorghum, soybean and wheat) for Missouri multiplied times the 

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

 

Figure 51, 2017 On-Farm Storage Used by CRD (December 1, 2017) 

Figure 51 shows the total amount of on-farm storage that was used on December 1, 2017 

aggregated to the crop reporting district level.  State-wide, 443.8 million bushels of grain were 

being stored in on-farm storage.  On December 1, 2017, 52% of Missouri on-farm grain was 

stored on farms in the three northern CRDs. 

Grain in on-farm storage in December can flow several ways into the marketing system:   

1. It can be fed on-farm 

2. It can be moved to a local feed mill, custom milled and fed on-farm 

3. It can go to a local elevator for further aggregation and distribution 

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 feed-deficit areas in southwest Missouri, northwest Arkansas 

and eastern 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 

 
Figure 52, Total On-Farm Stocks (December 1, 2017) 

Figure 52 shows the total grain stocks in on-farm storage on December 1, 2017.  With corn, 

soybean and grain sorghum harvest in the September to November period, the USDA 

December 1st report of on-farm grain stocks typically captures the largest amount of on-farm 

grain in storage.  Peak on-farm grain stocks probably happen sometime in late October or 

November, but the first reported data is the December 1st grain stocks report. 
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Missouri On -farm Corn Stocks, December 1, 2017 

 
Figure 53 Missouri On-farm Corn Stocks, Dec 1 

Figure 53 shows Missouri corn stocks in on-farm storage on December 1, 2017.  USDA reported 

that there were 305 million bushels of corn in on-farm storage on December 1, 2017.  County-

ƭŜǾŜƭ ŎƻǊƴ ǎǘƻǊŀƎŜ ǎǘƻŎƪǎ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ŜŀŎƘ ŎƻǳƴǘȅΩǎ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǎǘŀǘŜ 

production. 
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Figure 54, Missouri Soybean Stocks On-Farm (Dec. 1, 2017) 

Figure 54 ǎƘƻǿǎ aƛǎǎƻǳǊƛΩǎ ƻƴ-farm soybean stocks on December 1, 2017.  aƛǎǎƻǳǊƛΩǎ 

December 1, on-farm soybean stocks were estimated by USDA to be 135 million bushels.  

County level on-ŦŀǊƳ 5ŜŎŜƳōŜǊ м ǎǘƻŎƪǎ ƻŦ ǎƻȅōŜŀƴǎ ŀǊŜ ŜǎǘƛƳŀǘŜŘ ōŀǎŜŘ ƻƴ ŜŀŎƘ ŎƻǳƴǘȅΩǎ 

share of soybean production. 
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Missouri On -farm Grain Sorghum Stocks, December 1, 2017  

 
Figure 55, Missouri Grain Sorghum Stocks On-Farm (Dec. 1, 2017) 

Figure 55 shows on-farm grain sorghum stocks on December 1, 2017.  USDA reported that 

Missouri on-farm grain sorghum stocks on December 1, 2017 were 1.7 million bushels which 

was 69% of Missouri annual production. On-farm grain stocks were allocated to county-level 

ǎǘƻŎƪǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŜǎǘƛƳŀǘŜ ƻŦ ǘƘŜ ŎƻǳƴǘȅΩǎ ǎƘŀǊŜ ƛŦ ƎǊŀƛƴ ǎƻrghum production.  

Total December 1 grain sorghum stocks, off-farm and on-farm were 2,463,000 bushels, 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 per 3-month period.  A 

significant portion of the on-farm storage of grain sorghum is fed on-farm.   
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Missouri On -farm Wheat Stocks, December 1, 2017  

 
Figure 56, Missouri Wheat Stocks On-Farm (December 1, 2017) 

Figure 56 shows on-farm wheat stocks on December 1, 2017.  USDA estimated that Missouri 

had 2.1 million bushels of wheat in on-farm storage on December 1, 2017.  County level wheat 

ǎǘƻŎƪǎ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ŜŀŎƘ ŎƻǳƴǘȅΩǎ ǇŜǊŎŜƴǘŀƎŜ ƻŦ Missouri wheat production. 
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Results  
The data analyzed and presented in this report is extensive and represents significant effort 

expended on research definition, methodology development and adoption, data gathering, 

analysis and synthesis and presentation of results. This section of the report presents the 

results according to major components, which are: 

1. Commodity Flow 

2. Infrastructure Utilization 

3. Infrastructure Assessment 

4. Cost/Benefit Analysis of Public Investment in Infrastructure 

5. Summary by Federal Congressional District 

Commodity Flow  Analysis  (Expanded Study Area)  
Understanding how the four (corn, soybeans, grain sorghum and wheat) studied commodities 

flow from production to market (i.e., άend useέ from a Missouri standpoint) was modeled using 

the following methodological framework: 

1. Evaluate recent commodity production patterns 

2. Determine whether commodity is likely to be stored on farm; if so, why? 

a. To be fed with or without farm-based processing 

b. To be sold (processed and/or exported) 

3. Determine άƭƻŎŀƭέ level of geographic study (county or CRD) 

4. Estimate local demand for commodity 

To analyze corn flows for Missouri counties it is necessary to expand the area of both potential 

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

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

For this analysis the area of consideration was expanded to include the full crop reporting 

district (CRD) for every county that borders Missouri.  In addition, CRD άплέ ƛƴ !Ǌƪŀƴǎŀǎ was 

added to the study area due to its demand draw on corn supplies from Missouri counties.  Data 

tables for the graphics that follow are contained in the Appendix. 
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Corn Commodity Flow  

Corn Production 2017  

 

Figure 57, 2017 Corn Production 

Figure 57 shows 2017 corn production at the county level for the expanded flow-study area. 
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Corn Off-farm Stocks, September 1, 2018  

 

Figure 58, Off-Farm Corn Stocks (Sept. 1) 

Figure 58 shows off-farm corn stocks for September 1, 2018.  These represent the 2017 

marketing year ending stocks.  USDA reports stocks on a state-wide basis.  County level stocks 

ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ŜŀŎƘ ŎƻǳƴǘȅΩǎ ǎƘŀǊŜ ƻŦ state-wide production with an adjustment for 

counties that have significant corn inflows in which case 1 week of annual use was used as a 

working stocks level. 

 

 

 



Commodity Flow and Infrastructure Study  July 2019 

 Page 73 
 

Corn On-farm Stocks, September 1, 2018  

 

Figure 59, On-Farm Corn Stocks (Sept. 1) 

Figure 59 shows on-farm corn stocks for September 1, 2018.  USDA reports on-farm stocks on a 

state-wide basis.  County-ƭŜǾŜƭ ǎǘƻŎƪǎ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ŜŀŎƘ ŎƻǳƴǘȅΩǎ ǎƘŀǊŜ ƻŦ ǎǘŀǘŜ 

corn production. 

 

 



Commodity Flow and Infrastructure Study  July 2019 

 Page 74 
 

Total Corn Fed 

 

 

Figure 60 Total Corn Fed 

Figure 60 shows the total corn fed by county for the expanded study area.  Corn fed was 

calculated based on USDA livestock inventory numbers and feed ration factors developed by 

DIS in prior research for each of the major livestock species, and adapted to feed rations in each 

state. 
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Net Corn Balance  

 

Figure 61, Net Farm Corn Balance 

Figure 61 shows the net corn balance for the counties in the study area after satisfying in-

county feed demand, in-county ethanol demand, and adjusting for ending stocks being held on-

farm and off-farm within the county. 
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Feed mill  Corn Inflow  

 

Figure 62, Feed mill Corn Inflow 

Figure 62 shows the quantities of corn in thousands of bushels that will be needed to flow into 

a county to satisfy feed demands for the livestock in the county. 
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Ethanol & Processing  

 

Figure 63, Ethanol & Processing 

Figure 63. shows the operating capacities for the 15 operating ethanol facilities In the 

surrounding counties of the adjacent CRDs of the expanded flow-study area.   
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Ethanol Inflows  

 

Figure 64, Ethanol Inflows 

Figure 64 shows the corn inflows that are needed from other counties to meet the needs of the 

ethanol plants in the expanded study area. 
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County Corn Inflow Needs  

 

Figure 65, County Corn Inflow Need 

Figure 65 shows the calculated corn inflows needed to meet both feed mill and ethanol 

demand that cannot be satisfied by corn supplies from within the county.  Of note is the 

substantial corn inflow needs for feed in southwest Missouri, northeast Oklahoma and 

northwest Arkansas.  The commodity flow algorithm developed by DIS and run on a SAS 

operating loop satisfied these corn needs by allocating the closest available supplies on a 

looping basis until the needs are fully satisfied. 

 

 
















































































































































