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Minnesota Ethanol Production
And It’s Transportation Requirements

Executive Summary

The official goal of the State of Minnesota is to produce 220 million gallons of ethanol
( 10% of motor fuel used ). This goal is reenforced by a State producer subsidy of 20
cents per gallon up to 200 million gallons per year for 10 years and legislation requiring
all motor fuel to be oxygenated after 10/1/96. This goal will probably be surpassed
although the current high com prices and low ethanol and dried distillers grains with
solubles (DDGS) prices make financing new plants very difficult at the present time.

Today there are six ethanol plants in Minnesota, with a total production capacity of 65
million gallons per year. Most of these plants are small scale operations with annual
production capacities of less than 15 million gallons. In addition there are three more
plants, with a total production capacity of 32 million gallons per year, scheduled to begin
operating in early 1996. There are fifteen additional communities that have expressed
interest in starting ethanol production. These represent a total additional production
capacity of more than 250 million gallons per year. Government incentives (in the form
of tax breaks, federal and state gasoline standards, direct subsides) have been the main
engine to increase US production of ethanol. Because the Minnesota expansion is only
possible with the 20 cent per gallon per year subsidy for 200 million gallons, it is unlikely
that the goal of 220 million gallons will be exceeded by a large amount.

There is an abundant supply of corn in Minnesota to meet the demand to produce ethanol.
Minnesota corn production has averaged more than 700 million bushels in the last five
years. The 40 million bushels required by the ethanol industry in 1996 mean that less
corn will be shipped out of state. Currently most Minnesota corn is shipped in unit trains
to the west coast to serve the export markets in the Pacific Rim, or by rail or rail-barge to
the Gulf ports for export. The ethanol industry future expansion will be competing for
this “export” corn.

Most existing plants are owned by cooperatives. The farmer-members buy shares or
“rights” to deliver corn to the plants. In the future it is expected that less than 20% of the
farmers will deliver directly to the plant. Many will contract with a local elevator to
deliver corn for them. All corn is currently transported to the ethanol plant by truck. The
initial haul from farm-to-elevator-to-ethanol-plant or farm-to-plant will not change the
miles hauled on rural roads, although routes might change. There is little or no change
anticipated in local road maintenance due to ethanol plant locations. Every bushel of
corn processed into ethanol is one less bushel that will leave the state by long distance



movement ( rail or rail-barge, or truck-barge) reducing long distance equipment needs and
infrastructure capacity and maintenance requirements.

Every bushel of corn processed yields 1/3 of the weight as ethanol, 1/3 as DDGS, and 1/3
of the weight in CO2 . Most of the CO2 will not be captured as the scale of plants are too
small to support the required equipment. The CO2 that is processed will move by truck to
local markets. Currently all Minnesota ethanol is shipped by truck with 50% of the
production sold instate and 50% out of state. Some plants have or will have the capacity
to ship by rail. Ethanol truck movement impacts on road congestion and maintenance
will not be noticeable. Currently ethanol is shipped to pipeline terminals in Mankato,
Roseville, Iowa and Wisconsin. It appears that the ethanol haul to the Twin Cities is
done at night to avoid rush hour and daytime traffic. The dominance of Archer Daniel
Midland (ADM) in the Twin Cities market has forced local producers to seek out of state
markets. The monopoly (oligopoly) power of ADM in the ethanol industry will allow it
to keep a 50% market share in Minnesota. The small producers recognize their market
vulnerability. Local market share may change as Minnesota ethanol production increases.
The DDGS byproduct is currently moving by single rail car to feedlots in the US
southeast and southwest. This pattern will continue unless the ethanol plants become
very closely involved in feeding the DDGS nearby which would require a short haul over
local roads by truck. Less than 15% of the DDGS is consumed in Minnesota. Because
DDGS is a more concentrated feed and Minnesota is a feed surplus state, most of the
DDGS will be shipped out in one to three railcar shipments to national and international
markets rather than in unit trains or barges. The Minnesota ethanol industry expansion is
not expected to generate large intra state rail movements. However, short distant truck
movements will increase. The existing infrastructure can support these movements.

Other ethanol industry factors that need to be considered and followed include; inefficient
plant sizes, gas tax impacts, current producer losses due to corn prices, changing
feedstock and energy balance. The economies of size in ethanol production continue
beyond a 60 million gallons per year plant size, but the current state program encourages
small and relatively inefficient plants. The U.S. Federal gas tax breaks are good until
1999 but changes or extensions need to be watched. Comn prices above $3.00 are certain
to cause losses for the typical Minnesota ethanol producer. Recent advances in ethanol
conversion and farm production efficiency has changed the net energy balance of corn
ethanol so it is now slightly positive. Research continues in the development of
microorganisms to convert biomass feedstock into ethanol.



Glossary

Dry Corn Mill Plant- The dry mill process grinds the corn to a flour and the
entire product goes through the fermentation procedure where the starch is
converted into ethanol. After the ethanol is distilled off, the remainder is
dried and sold as a product called Dried Distillers Grains with solubles
(DDGS, 30% protein feed). Dry mill plants are lower cost than a wet mill
plant. The plants opening in Minnesota in 1995-96 are dry mill plants.

Wet Corn Mill Plant - The wet mill process soaks the corn kernels until the
components are able to be separated mechanically. The germ is removed for
corn oil. The starch is removed for industrial for food uses or converted into
sweeteners or ethanol. The remaining corn gluten meal (60% protein) and
corn gluten feed (21% protein) are sold on the protein feed market. The plant
in Marshall, MN is a wet mill plant.

Damaged or Off-grade Corn - The ethanol yield in a dry mill plant from a
bushel of corn is not significantly reduced even though the corn is damaged.
The use of badly damaged corn will lower the value of the DDGS ( Dried
Distillers Grains with Solubles) and will effect the price that is paid for the
damaged corn.

Source: Minnesota Dept of Agriculture



MINNESOTA ETHANOL PRODUCTION
AND ITS TRANSPORTATION REQUIREMENTS

This report examines the ethanol industry in Minnesota. Ethanol production, demand and sites of
production are examined along with initial investment costs of the ethanol industry. The availability of locally
produced corn for the ethanol industry in Minnesota is calculated by subtracting county corn feed requirements
from production. Finally, the historical corn, ethanol, ethanol by-products movements are analyzed in order
to determine future requirements of these products.

Traditionally Minnesota has shipped about two-thirds of its corn production, the state's largest crop,
into national and international markets as grain. Development of an ethanol industry in Minnesota has been
viewed as a way to increase farmer income by offering marketing alternatives for their corn, and to stimulate
economic development in local communities with additional capital invested for the construction of plants, and
to increase employment in rural communities.

The ethanol industry in Minnesota is relatively new. In 1987, the state's total production was less than
one million gallons per year. In 1990, the state's total production was only 15 million gallons per year.
Ethanol demand in Minnesota has always been greater than the supply. Minnesota users have been importing
ethanol from other states in order to satisfy demand.

The state of Minnesota has been very supportive of the ethanol industry. As early as 1980, the
legislature established a four cent per gallon tax exemption for blenders of ethanol. Since then, the state has
taken a number of actions, promoting and encouraging production and use of ethanol, including funding for
advertisements. Currently there is a state subsidy of 20 cents a gallon for eligible ethanol producers.

Ethanol production in Minnesota reached 65 million galions in 1994, whereas total state consumption
for that same year was 137 million gallons, resulting in a state deficit of a little over 70 million gallons a year.
The state's current goal is to increase ethanol production to 200-220 million gallons by 1997. Gasohol, a
mixture of gasoline containing 10% ethanol, is expected to have replaced most gasoline sales in Minnesota by

the same year.



Producers receive a subsidy of 20 cents per gallon for ethanol produced for up to 15 million gallons
a year. This payment, will continue until the year 2010 or for ten years after a plant is built, whichever is
first. Currently state payments to ethanol producers cannot exceed $30 million per year, and no producer can
receive more than $3 million a year.

The law's main requirement is that ethanol is produced in Minnesota. Every eligible ethanol producer
in Minnesota receives payment regardless of where they acquire corn or other feedstocks or where they
market their product.

Currently, there are six ethanol plants operating in Minnesota with a total annual capacity of about 65
million gallons (Table 1). The Kraft operation in Melrose is producing ethanol from whey by-products, from
cheese production, and has not been included in this study. In addition, three plants have broken ground in
Benson, Buffalo Lake and Claremont which expect to start production in 1996. These plants will have a
combined annual production capacity of 32 million gallons per year. When these three plants come on-line
in early 1996, combined with the incremental expansion at existing plants, Minnesota ethanol production will
be approximately 100 million gallons per year (mgy). Figure 1 shows the location of the currently operating
plants and their production capacity. All plants producing ethanol from corn in Minnesota are cooperatives,
with the exception of the plant in Morris (Stevens County) owned by a large farm supply firm based in
Milwaukee.

The Marshall plant, located in Lyon County, with a production capacity of 36 mgy, is the largest
operating plant in Minnesota and has been operating since the early 1980s. Furthermore, it is the only wet-
milling process plant in Minnesota. This operation started as a corn sweetener production plant, and later
added ethanol production. They have the ability to switch between products according to market needs. In
addition, a wider range of by-products gives the wet-milling operation a great advantage over dry milling

plants that can only produce ethanol, regardless of ethanol price



Ethanol plants in Minnesota

C’ Currently operating, mgy.
[] Scheduled to start operating in early 1996, mgy.
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Table 1

Minnesota Ethanol Production Facilities and Capacity, 1995

“ Name City Start-Up Capacity (mgy) Type
| Minnesota Corn Marshall Operational 26.0 Co-op
Processors
Morris Ag Morris Operational 3.5 Private
Energy
Kraft Ethanol Melrose Operational 1.4 Private
ff Minnesota Clean | Dundas Operational 1.3 Private
Fuels
Corn Plus Co-op | Winnebago Operational 15.0 Co-op
Heartland Corn Winthrop Operational 10.0 Co-op
Products
Chippewa Valley | Benson January 1996 15.0 Co-op
Co-op
All Corn Buffalo Lake April 1996 10.0 Co-op
Minnesota Claremont April 1996 8.0 Co-op
Energy
Source: Minnesota Department of Agriculture, Marketing Division.

The remaining plants are small-scale dry-milling process plants, with production capacities ranging
from 1.5 to 15 million gallons a year. Their primary by-product is DDGS (Distillers Dried Grain Solubles)
which is used as cattle feed. The Winthrop plant (Sibley County) is the only operation that captures and
markets CO, as a by-product.

In addition to the existing plants and those with planned start-up dates in 1996, fifteen more
communities listed on Table 2 (also see Figure 2) have expressed interest in starting ethanol production in
Minnesota. Some of the communities have obtained partial financing for their projects while others are in the
very first stages of developing their plans. All of the proposed plants, with the exception of the operations in

Freeborn County, are small plants with operating capacities of 15 mgy or less.
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Table 2. Proposed Plants in Minnesota

Location County Capacity Mgy) |
1. | AlbertLea Freeborn 30
2. Glenville Freeborn 30
3. Dawson Lac qui Parle 20
4. Red Wing Goodhue 15
5. Sleepy Eye Brown 15
6. Renville Renville 15
7. Olivia Renville 15
8. Rushford Fillmore 15
9. Madison Lac qui Parle 15
10. | Park Rapids® Hubbard 15
11. | Little Falls Morrison 15
12. | Appleton Swift 15
13. | Litchfield Meeker 15
14. | Windom Cottonwood 15
15. | Luvern Rock 10

Total 255
“The Hubbard operation also plans to use potato waste to produce ethanol.
The information on the above table was provided by Larry Johnson,
Director of the Marketing Division of the Minnesota Department of

|_Agriculture.

As previously noted, individual producers can get a maximum of $3 million per year subsidy, which
is an incentive to build plants at 15 mgy producing capacity. (The current producer's subsidy is 20 cents per
gallon.) At the current level of state subsidy, each co-op will receive total subsidies over 10 years equal to

its capital plant investment (a 15 million gallon dry milling operation, would cost approximately $30 million



Proposed ethanol plants, million gallons per year
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to build). If completed, the proposed plants (Table 2) will have a combined production capacity of more than
250 million gallons of ethanol per year.

According to the Marketing Division of Minnesota Department of Agriculture, the state's goal of 200
million gallons per year of ethanol production will be reached by 1997. This goal can be reached with the
addition of only two new plants each with a total production capacity of 15 million gallons per year. This
projection assumes major expansions of some of the current ethanol plants including those starting operation
in early 1996.

Table 3 shows the changes in ethanol production, ethanol demand and imports, and the Minnesota corn
requirements of the ethanol industry in Minnesota.

Costs and financing are the main reasons behind the decision to build dry-milling plants rather than
wet-milling operations. Currently a wet-milling facility in the 10-15 mgy capacity range would cost twice as
much to build as a dry-milling plant.

According to the management of ethanol plants, it would have been impossible to raise the money
needed to build wet-milling plants. It appears that ethanol plants in Minnesota have been building their
facilities at very reasonable costs. According to people surveyed for this study, the cost of building a dry-
milling plant in Minnesota is on average a little less than $2.00 per gallon of production capacity.

Some ethanol operations have been able to reduce their initial investment costs by instaliing used
equipment. Used equipment does not decrease efficiency since the technology of producing ethanol has not
changed significantly in the last few years. A reduction of initial investment is an important factor for these
operations for two reasons: first, it is easier for co-ops to convince their members to invest in an ethanol plant,

and second, in the ethanol industry even a small decrease in production costs can make a difference.



Table 3

Changes in Production, Ethanol Demand and Imports, and Corn Requirements

of the Ethanol Industry in Minnesota

Jan. 1994 June 1995 June 1996 All New" Total™

MN Ethanol 422 67.2 100 255 355
Production
mgy)

Ethanol 56.8 69.2 85 - -
Imports (mgy)

Ethanol 99 136 185 210 210
Consumption

| (mgy)

MN Corn 16.9 26.8 40 102 142
Requirements

(M bu./yr.)

*Plants listed in Table 3.2.

after June 1996,

“Projected if all proposed plants come to operation. Does not include expansions of existing plants

_A_gg' culture.

Source: Contains information obtained from the marketing Division of the Minnesota Department of

The privately owned plant in Morris moved an existing plants equipment that produced ethanol in

the eighties but went out of business. The firm moved the ethanol operation from Illinois to Minnesota because

of the state's subsidy. The manager of this plant estimated the cost of expanding at less than 80 cents per

gallon.



The technology of producing ethanol does not vary much between plants. Consequently the key to
financial success is good management decisions, controlling energy costs, acquiring corn at low prices, and
ethanol and DDGS marketing procedures.

Most Minnesota ethanol plants are owned by cooperatives whose shareholder are comprised of
farmers and other agricultural co-ops that may hold shares in an ethanol plant. The method of acquiring corn
is similar for all co-op owned ethanol operations. Shares are sold with one share generally equal to one bushel
of corn. Farmers are responsible for providing a contracted amount of corn to the plant. The minimum
number of shares that each farmer-member must buy is generally between 5,000 and 6,000. Farmers in
Minnesota have been purchasing their shares for $2.00 - $2.50 each. Discussion with plant managers
indicated that very few farmers will deliver more than 10% of their total corn production to ethanol plants.

Most farmer members live within 50 miles of the ethanol plants. Farmers are allowed to deliver their
own corn, or contract with local elevators. All plants visited for this study have arrangements with one or
more elevators to provide or assist farmers with corn deliveries. Farmers have to deliver their corn in three
delivery periods determined by the individual ethanol operation.

The price farmers receive for their corn is based on the local elevator price during each four-month
delivery period. Typically they will receive 80% of the estimated corn price at or shortly after delivery, with
the rest paid to them later. Many farmers contract with local elevators to deliver their corn. It is expected
that this practice will continue in the future, and eventually less than 20% of farmers will be delivering corn
directly to the plants. Farmers that continue to deliver corn will generally be located within a 25 mile radius.

All corn is transported to the plants by truck. Quantities needed by the smaller scale operations do
no exceed ten to twelve truck shipments per day. (A 15 million gallon per year plant needs about 12,000
bushels of corn per day.) It is cheaper to have a continuous in-flow of corn shipments than to have corn
storage facilities.

Some co-ops give farmers a freight allowance transportation of corn to the plant. For example, the

Winnebago plant pays an averages allowance of 5 cents per bushel, but can be as high as 13 cents a bushel.



The Winthrop plant has a freight allowance of 4 cents minimum for less than 4 miles and a maximum freight
allowance of 10 cents for over 50 miles. The Buffalo Lake operation does not plan to offer a freight
allowance to its members for corn delivery. The Buffalo Lake plant is located next to an elevator, therefore
corn can be moved to the ethanol plant by an expansion of the elevator legs and distribution system. The
Morris plant (Swift County) buys corn from three local elevators. In order to manage their cost, corn is
bought both on contract and the spot market.

Currently all ethanol produced is moving out by truck. Some plants have or will have the capacity
to ship ethanol by rail. Quantity and final destination are the most important factors that determined the mode
of transportation. Larger operations in other states tend to ship long-distance by rail or barge. Availability
of rail transportation is important because it increases marketing opportunities for ethanol producers.

Not all ethanol produced in Minnesota is sold in-state because the market is dominated by large firms
like ADM and Cargill. Large firms can capture economies of scale in production of ethanol, as well as
marketing and transportation. For example, ADM, ships ethanol to the Twin Cities market by owned or leased
railcars from Nebraska at a lower cost than some local producers can ship by truck. Consequently, ADM
controls more than 50% of the Twin Cities ethanol market. Ethanol produced in Minnesota is currently
shipped to pipeline terminals in Mankato and Roseville, and to lowa, Wisconsin and North Dakota.

The operation in Morris, owned by a large farm supply firm in Milwaukee, is marketing
ethanol for a number of producers including Cargill and the operations in Winnebago and Winthrop. There
is price competition in the wholesale ethanol market. Marketing the product often requires arrangements in
regional and national markets. Local ethanol producers feel that further efforts must be made to expand their
markets. A possible way of accomplishing this is 10 market their product collectively.

The majority (85% plus) of the by-product of DDGS is sold nationwide. The remainder is consumed
in Minnesota and is best suited for cattle and dairy cows, but the plants currently operating in Minnesota are

not located in counties with large numbers of dairy cattle. Because the local market is not developed, local
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ethanol producers have to sell DDGS in the regional and national markets. The availability of rail facilities
is very important because DDGS is easily transported long-distance by rail.

Most facilities have a 7 to 10 day DDGS storage capacity that allows them some flexibility to market
the product. Normally the product is sold before storage capacity is reached. The operation in Morris has
only 2-3 days of DDGS storage capacity, resulting in lower capital and operational costs compared to the other
plants in the survey.

Winthrop is the only facility marketing CO, ( to local soft drink manufacturers ). The cost of
equipment needed to capture CO, is between $1.5 and $2.0 million for a 15 million gallon capacity plant. At
Winthrop, this investment was made by an industrial gas business which is responsible for maintaining the
equipment, picking-up and marketing the product as well as paying a fee for the CO,.

Industry people generally believe, it is not economically profitable to invest in equipment to capture
CO; unless ethanol production capacity exceeds 15 mgy. Currently, none of the plants scheduled to start
operating in 1996 plans to capture CQ,, although it is an option in the future.

Ethanol prices in the Twin Cities market have experienced the same volatility as at the national
market. Prices between 1987 and 1994 have ranged from less than $1.15 per gallon in December of 1987 to
$1.05 in November of 1994, reaching a high of $1.55 per gallon during the Gulf War in 1990.

Prices of ethanol are now lower than any time in the last ten years. Currently, Minnesota producers
receive $1.02 - $1.04 per gallon; some Minnesota producers are losing money. (The tables on the next page
were calculated from various issues of Oxy-Fuel News.) The price volatility of ethanol and the corn market
cause some industry analysts to argue that ethanol could never replace gasoline as a dependable energy source
as long as ethanol prices do not show more stability in the future. However, industry experts expect ethanol
prices to be more stable once a state law goes into effect which require fuels to contain at least 2.6% oxygen.
After October of 1995, gasoline retailers in the ten-county Twin Cities metro area will be required to sell
oxygenated fuel. The minimum oxygen céntent will take effect statewide by 1997. Ethanol made from corn

contains 37% oxygen and is expected to be the major fuel blended into gasoline in the Midwest.
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DDGS and ethanol prices

DDGS Prices, 1989-94
160 — 4 — DDGS Prices
J ] $/Ton llinois PTS
150 v “ —DO— DDGS Prices
$/Ton
/ \
140 +
130 +
[ =4
(-]
Ly
@ 120 +
8
%
[)
110 +
100 +
80 +
80 t { t 5 + t + + $ $ + + + + + + + $ + + 4 +—
3/28/89  12/27/89  9/25/90  6/25/91  5/24/92 12/22/92 9/28/93  6/28/94
Twin Cities ethanol prices 1987-94 ( $/gallon)
1.6 -
[ .
15+
14 1

Dollars/gallon
\.

J

\l
I/
/
/

l/

Py
I
T

0.9 :f%?:?ii!:#:??::::
E 2 2 292 9 00 - - - N N®D® e
QQ%QQQQQQQQQQQE"”"’QQ
o D E - & F £ 0 ¥ 0 r 0 B A S &
a——ﬂ:-\-@:-—a—:géz—assa
- % - & B B S & a4 B ® = =

- - - -~




The marketing division of the Minnesota Department of Agriculture estimates this law will increase
the state's ethanol demand by 50 to 75 million gallons per year in addition to the current 135 million gallons
per year. They expect by 1997 ethanol (in gasohol) will replace 10% of gasoline consumed in the state.

Historically ethanol has been sold on the spot market. Today ethanol is sold directly to refineries,
gasoline chains, or jobbers from storage. The operation in Winthrop hires an ethanol marketer and as noted
earlier, the operation in Morris is marketing ethanol for other co-ops. However, there are opportunities for
further cooperation among the state's ethanol producers to capture some of the benefits that large producers
like ADM have. Most of these operations are not located far from each other, which increases the possibility
of more cooperation in the marketing of ethanol among Minnesota producers.

The price of DDGS has been declining since 1989 due to an increase in supply and declining exports
('See previous page for prices which were calculated from issues of Grain and Feed Market News) According
to the Minnesota Department of Agriculture, considerable efficiencies can be achieved by selling DDGS at
30% moisture because it lowers drying costs. However, the shelf life of this product is only three days,
therefore, it has to be sold and used locally. None of the plants currently operating in Minnesota sells DDGS
at 30% moisture largely because they are not located in large dairy counties.

Roughly 50% of the capital needed for the construction of the ethanol plants in Minnesota comes from
farmer equity. The rest are loans, some from the Bank for Co-ops. Most of the plants currently 6perating
have taken seven-year bank loans to finance their construction. It seems that the banking community wants
the loans repaid before the 10-year state subsidy period ends.

The plant in Morris, as noted earlier, seems to be an exception. It is a privately-owned company that
has been expanding its production capacity since 1989, with plans to continue expanding to a production
capacity of 10 mgy. The cost of expanding their operation is less than $1 per gallon of production capacity,
a relatively low figure for a plant this size. The case of the Morris plant demonstrates that good management

decisions, and low investment costs can make a small ethanol plant profitable. Furthermore, the use of used
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equipment can be a determining factor of success for a small operator in an industry that currently faces
negative cash flow. |

It appears that a decision to start an ethanol plant in Minnesota is not based on economic criteria.
Community pride and local jobs, in addition to the 20 cents per gallon subsidy are the major incentives behind
construction of new plants. As noted earlier in this report, the total state subsidy at current levels over 10
years will equal the initial capital investment of approximately $30 million for a 15 mgy ethanol plant. It
remains to be seen if the ethanol industry in Minnesota will expand as rapidly as projected. Future corn prices
and state subsidies will be the main factors influencing the expansion of the industry in Minnesota.

Ethanol plants should have easy access to corn year around in order to maintain constant production.
Operating costs will increase with the distance to available corn. In order to determine availability of locally
produced corn to the Minnesota ethanol industry, corn feed requirements by county were subtracted from corn
supply. Minnesota has on average a total corn production of over 710 million bushels per year.

After feed corn requirements are met, the state has a surplus of close to 485 million bushels per year
(Table 4). The ethanol industry is currently using close to 41 million bushels of corn per year. In the future,
if all proposed plants come into production, the total demand for corn used in ethanol production will be 142
million bushels, or close to 20% of the total corn production. After the corn feed requirements are met and
total corn demand of current and future plants are subtracted from the state's total production, Minnesota still
has over 340 million bushels of corn, which is marketed to the national and international markets. The

findings of this analysis are summarized in Table 4.

14



LET'6LE'E EET'6LE'SE EET6LE'S assoael] Jog
L6E'YPE'SI- 000'000'9 L6EYPE'TI- 000'000'9 £68°'Sy0°'61 96 10L°C1 IMS16Z
1€0'9SE p- 1£0'95¢ v~ 000°002'¢ b 6TE'S VEV'ELI'L SUaAIS|g7
801°SHT'y 801'SHT'y LEY'VIY'] S¥S'659'S adod|;z
SOP'LLS'] SOV LLY | SoOvLLS'I (AR o) T4
9Z1°se1°01- 0000001 YL8'$98'E 80£°299°'9 Z81'Les'ol 3legd InQ oefse
S9Z'8vI‘1 S9T'8P1l ShL'8T8'] 010'LL6'T weiniyg
LOE'66L LOE'66L bL8SSH 181°6S6 sejdnoqfce
LBY'OIL'] L8Y'OIL'I 986'19'6 eLY'TSE 11 emaddiy)fzz
YEV'9CE'E PEP'OSE'E 986'S1y oTr'TLL's suols diglig
ve1°01S- v81'01¢- viT'e 0L6'906- Sinoy 15j0e
€08'L- S08°L- €08'L- AE]]61
08’1 - 08y'1- 08%'1- Joo)ig1
IL1'S01- 1L1'S01- 1L1°601- SPOOM 341 Jo ]I/ |
80€'LL- 80€°LL- 80€°LL- w:EuEuooz 91
1S€°50¢- 16€°60¢- 16£'C0¢- easel|cy
196°CyL s~ 000'000'9 6EP'¥ST 6EP ST pieqqnHipyi
1L6'0SY- 1L6°0St- 1L6°0SY- SseDIEl
VoL Iy VYOL 1p- YL 1vb- wenpglz
L99'191°1- L£99°191']- £99°19}]- NEISOY| | |
985°90C- 985'90Z- 90L'99 088°'6¢1- e paylol
859°091 859'091 6£9'vE L6T'S61 A0d|6
9vL'959- 9¥%L1'9¢9- PE9'vLE (41414 uoiduruua|g
66%'0LI1 662°0L1 669'0L1 UeusoN |/
182°6Sz- 18¢°652- 18C°65C- 11eysiejz |9
9¥L'99] - orL'99]- IL'991- uauiouyen (g
£29°C61- £29°'261- £29°T61- uosny
66C°7S8- 662'CS8- 667 C58- Jaremied;ni¢
8LT'LED 8LT'LE9 SLSOLT £68°L06 AeDlz
$ST'TT - ysT'c9T T EIS'EL Ivp'8glc- 1333411
m-u-_mzm— m—o——m—_m— m-&-—m:ﬂ m—u—_m—-m— spysng sppysngyg
u_Um—O—u\u—_—&h:m —vﬁﬂEO—u «:N—A— a_ucmv\ﬂ-—a—.—:w B:uEm_u u-._-w_.m ANauawa— uun.—u><v —!..NEO@ ku.— 13]je .-vn_E:Z
‘!wu-.—:.cu uuZ ﬁomono.-am hu—:_cu umz M-—_um_%mm ma-._o_.—:—m-_w __Nym u_uCuﬁ—\w-_—n._:m wio)H UENZ ha—-:OU

duwt e spuewsdp (pasodoad pue 3unsixa) joueyys pue ‘pa9y ‘syuawmdiys jres nyje

‘aduefeq Kyunod jaN polqe]




TLS'668'1 TLS'668'1 LEI'SEL'EL 60L'vE9°GI uos}oef109
PL'vys 000000'9 (178 44%") 6CS€T1L 0LT'899°¢ 1 poomuonoDi6s
9L0'86E'C 9L0'86E'T 9L0'86£'T uoiduiysep |8
ELL'TTY ELL'TTY- 965°'76¢ LL1'OE- Aaswey|sg
OLE'168- OLE' 168 0LE" 168~ Auid|19¢
S09'0ly c09'0ly S09'01¥ SOBT] N[ SS
PSL'TEL PoL'TET PSLTET Jaqeue iy s
£LE°918°C £L£'918°C €LE'9IR'T nuesjigs
89E'¥ST'v- 89€ ¥ST' v 8€9°0CE'S 0LT'990'| uidauuay|zg
TTS'BEL- TTS'BEL- 7T5'8El- uip mo1)| ¢
SSPLI9'L SSHLIL SS¥'L19'} odesiyDog
LIO'Ev- LIO'EYY- LIO'EYY- sl 9] (14
€L6'SSL ELO'SSL £L6°GSL Bjouy|8y
ZGE'€69- TSE'ES9- 7SE'E59- UunviLy
Lyi'LS6'E Ly1'LS6'E Lri'Ls6’e WIUA[9F
VST OSE 1~ ST OSE 1- SN Cudpe N IGCH
65T LEL T 65T LEL'1- 6STLEL |- pPpoLity
CSIEL0'T TSI'EL0'T £1L°'809 HLE Yt |- SWeAsiey
9LI'EL6'S 9II'EL6'S 000°000'y LN YA Lpgesicr
962'99¢°1 967'99¢' | YT YIS | gt
969°69¢°C 969°69¢'t 9L 11T 9 LISt nusioy
YoV'65T 000'000°C1 POV 65T T1 000°00T'€ 91p'8GL'S 088°LIT' 1L IIAUIYI6E
cTT'8TT'L- 000°000'9 STT'8TT 1 ST |- uostHOL|Re
TIS'pS1E- 0000009 88Y°SH8'C 965°69L'C r80°S19°C 1YWL
87£°S08'S 8CE'SOR'S 698'L61 LO1'LO)'Y POY IOt
102°S+T'9 102°SvT'9 ySS bl SSL6RE'Y joLipuey g
0£8'9L9'¢ 0E8°9L9'¢ 0£8'9L9'E Joate] b
yST' LOL ¥ST'LOL yST'LOL uoagiee
£86°0ST v- £85°0ST - 095°ep8'8I LL6'T6S I SUIPIN “AfTE
$SS'98¢€° 1- $56'98¢’1- 605'20T°E SC6°C18°1 UDIIMITE
spPYysng spysnyg spaysny| puewap
wyapsndang|  puewap jueld|  oyspsniding| puewap jueld| (Z6-6861 d3e13AY) Paaj J3)Je d1IPp Jpguny
Ayunod JaN pasodoag L)unod JaN dunsixy sjuawdiys prey| snjdans ua0a Suno) aweN| ALuno)

3w d1e spuewdp (pasodoad pue 3unsixd) jouey)d pue ‘padj ‘syudwdiys 1B J3)Je ‘duejeq AJunod PN :p d|qe],




bLI L99'L6 00000001 PL9'L99'661 000°008°0F 866°6ES €V TLILOO VY Ejosauuiy

TS0'9vL'E TS0'9bL'E TS0'9pL’E BUIHA L8
¥89°68T'v ¥89'68C't $89°68C'v eyseqep |98
T0E°1zE'L 20g°ize'L £12°861°1 SI1S'615°8 PASWIO|S8
ESY'ZEQ'L] ESY'TEO'LI 6C1°L00°1 286°6£0'81 JIMON I8
8ZS°006'E 825°006'€ 825°006'€E Uo)SNoH €8
S9S°€58'E 000°000'9 S95°€58'6 $9S'E68°6 anypooH|zg
9LE'OLY'S 000°000'9 9ILE'OLY'I 9LEOLY' 11 tour(itd)18
LZ8'606'T L28°'606'C 000°000'¥ 060'125°C LI6'OEY'6 23poq|og
¥19'€08'8 ¥19°€08'8 $19°€08'8 BlIOed|6L
8L9°LL9'] 8L9'LLY] £6L°8L6'6 141°959°11 UBMUOIEM 181
266'0v8'6 266°0v8°6 £96'P6E'C $S6'SET T BIISEMILL
YhE‘80E'S Pre‘80E°8 EVO'LTL'L L8E°SEQ'O] 9193185{9L
8C6'CE]'TT 8C6'TE8'TT |ooo‘ooy 8Z6'TEC'EL PNY|SL
0£8°656'8 0€£8°656°8 0£8°656'8 1RHO0SINIYL
805'vTS'S 805°¥ZS'S LyT9IL'El SSL'OVT'61 UIIeNIE L
$89°665'9 $89°665°9 $89°665'9 nang 74ZL
¥90°£99'0Z- 000'000°'vT 9£6'9€€°E ¥SO°9LI'S] 066'C15°81 Woqaalgf L
665'109'T1- 665°109'T1- 000'000'9 ESI'11I8LT $56'60T° 12 sinequeioL
92T0IS'! 000°000'9 92z'0IS’L 9zZ'88S'v ISY'860°C1 umolg|69
YOE'189'9] O£ 189°91 985°8L1 068'658°01 Juey anjgl89
£18'9Z0'1 000°000't £18'920'S 10°vel'y ps8°051°6 X204|L9
SZT6'S0L'6 ST6'SOL'6 SLE'T91'01 00$°898°61 POOMPIY|99
L0L'080'12- L0L'080° 12" ILL'E6E'RC Y901’ L auoisadigco
SLY'TBI'L SL9'T89'L I1S1'00L'9 978°28€'p1 SIIQON |9
LT8'9L0'C! L28°9L0°C1 L28'9L0'T1 Aeunpicg
P8S'EIL'L- y8SEIL'L- 000°000'v1 ELSTIELL 686°LI1P'El u041|z9
60Z'8¢EY'S 602°'8EY'S 8€T'€01 Ly 1pS'S ujoduryiig

spysng spaysng sppysng puewp
wpRpsniding]  puewap yuelg|  ydyepsniding PUBLIAD JuBl]| (76-6861 ddeiaay) Paaj l1ayye jnyap JquinN
£junod jaN pasodoag Ajunod JaN duysixzy sjuawdyys fey| snidins usod KHuno) aweN| Auno)

jow ate spuewsdp (pasodosd pue 3unsixa) joueysd pue ‘pasy ‘syuaurdiys lte1 19yje ‘duefeq K)unod JaN :p 3jqel,

7



Next, shipments of corn, ethanol and ethanol by-products were analyzed in order to determine future
transport requirements of these products.
Comn Shipments from Minnesota

About two-thirds of Minnesota's corn has traditionally left the state as grain. Corn shipments for
1989-92 were analyzed to determine historic corn movements. A four-year average was used because of large
fluctuations in U.S. production and exports. The 1989-92 data give a perspective of corn movements in
Minnesota before the ethanol industry started expanding. During this period an average of 245 million bushels
of corn per year was shipped by rail from Minnesota. This includes intrastate movements as well as interstate
and export movements.

For this analysis, percentage calculations were performed for destination states which were based on

corn shipped by rail. Destination state groups are as follows:

Region 1. California, Washington, Oregon (West Coast)
Region 2. Twin Cities and river port areas (Hennepin, Ramsey, Washington, Dakota, Scott, and

Winona Counties in Minnesota)

Region 3. Iowa

Region 4. Illinois and Indiana

Region 5. Duluth area (St. Louis County in Minnesota and Douglas County in Wisconsin)
Region 6. Tennessee, Alabama, Louisiana, and Missouri (South)

Region 7. Montana, South Dakota, North Dakota, and Nebraska (Near West)

Region 8. Other Minnesota

As noted earlier, an average 245 million bushels per year was moved by rail from Minnesota in the
1989-92 period. Almost 40% went to Region | (West Coast), and nearly 31% went to the Twin Cities or
Mississippi River terminals. Region 3, Iowa, was the second largest out-of-state destination of corn, receiving

approximately 17% of the total rail shipment. Region 4 received about 5% of the total corn rail shipments.
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About 5% was shipped to Region 5, the Duluth area, where corn was transferred to ships on Lake
Superior. Region 6, South, also received about 5%. Region 7, the Near West, received less than 1.5%.
Region 8, the rest of Minnesota, received less than 1% of the total rail corn movements.

Table 5

Destinations of Minnesota Corn Shipped by Rail, 1989-92 Average

|| Destination Corn Received, % of Total
“ Region 1 40
Region 2 31
Region 3 17
Region 4 5
Region 5 S
Region 6 1.5
Region 7 1.3
Region § 0.6%
Source: ICC Public Use Waybill, Minnesota Grain
Exchange, Waterborne Commerce of the
U.S.

The areas shipping the most corn are, not surprisingly, the large corn producing areas. Considerable
corn movement occurs within the state as can be seen by the negative corn balances of some counties. The
south central and south west Minnesota counties ship their corn mostly to Washington and Oregon where much
of it is exported to Pacific Rim countries. For extreme southern Minnesota, lowa is a major destination. For
the south central and south east parts of the state, Iowa and Illinois are major destinations.

The ethanol industry currently does not generate large intra-state rail movements and is not expected
to in the future. However, an increase in short-distance truck movements is expected to occur. All currently
operating plants and the ones that will be operating in the near future are located in areas with a sufficient

infrastructure to support these movements.
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In summary, the corn shipped within Minnesota is going to counties located on the Mississippi River
or Duluth-Superior. Corn shipped to the West Coast goes primarily to the ports of Portland, Oregon or Seattle
and Tacoma, Washington.

The ethanol industry in Minnesota will compete with the exports of corn. We can expect a decrease
of rail corn movements to the West Coast and Midwestern states. Much of the corn is shipped from the
southern and western counties of Minnesota where most of the ethanol plants are located. Rail and barge

shipments are expected to decrease as the proposed plants come into production.

Alcohol Shipments to Minnesota

As noted earlier in this paper, ethanol production in Minnesota is currently about 65 million gallons
per year. Minnesota's ethanol demand in 1994 was approximately 135 million gallons. Because of the ADM’s
large market share in the Twin Cities, half of the ethanol produced in the state is sold in surrounding states.
Minnesota ships in by rail, truck or barge about 70 million gallons of ethanol per year to meet the state's
demand.

As ethanol production in Minnesota increases, more and more ethanol produced in Minnesota will be
marketed in-state. However, that will occur only if the small ethanol producers in Minnesota succeed in
capturing a larger part of the Twin Cities market currently dominated by ADM. Minnesota's law requiring
the use of oxygenated fuel year round on a statewide basis after October 1997, will increase ethanol demand
in the state and should increase the use of locally produced ethanol.

The future trends of ethanol shipment from Minnesota are not easy to determine. First, the volatility
of ethanol prices makes it very difficult to predict what markets will offer higher prices in the future, and
second, the opportunities could change if co-ops market their product collectively. Since ethanol can be
transported by barge, rail, or truck, it is relatively easy to ship to national markets that offer higher prices.

The fact that most ethanol plants in Minnesota are located close to each other further increases the possibility
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of collective marketing. However, the operations currently in Minnesota have some disadvantages that will
affect their ethanol marketing decisions in the future. They are:

a. small scale operations

b. located away from the river

c. generally not located on main-line rail roads

Ethanol By-product Shipments from Minnesota

DDGS in Minnesota has to compete with corn and soybean meal markets for feed. All current plants
with exception of the Marshall plant, produce DDGS as a by-product. Currently, they market their product
as far as New Mexico, Utah and Oregon as well as in nearby states. As DDGS production increases we can
expect larger volumes of the product shipped out state to national or international markets.

The proposed ethanol plant in Little Falls is largely supported by local dairy farmers, because their
original plan was to sell their by-product at high moisture to area dairy farmers. That option, however, is
plausible when the ethanol plant is located close to dairy farms; the by-product at high moisture content has
to be consumed by the animals within 34 days to avoid spoilage. Other possible DDGS markets are the local
feedlots located in southern Minnesota. However, this will require further marketing efforts from the ethanol
operations.

In conclusion, it is expected that future rail corn movements from Minnesota will decrease as local
ethanol production increases. Local truck movements to ethanol plants, however, are expected to increase.
In addition, as ethanol production in Minnesota increases, more locally produced ethanol is expected to be sold
in the state, decreasing the quantities imported. Finally, there are local market opportunities for DDGS,
especially feedlots in the southern part of the state. However, as production of DDGS increases, we will see

an increase in long haul movements of the product, mainly to large dairy states.
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