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EXECUTIVE SUMMARY

Investment in shuttle facilities and the ability of these facilities to utilize the more competitive
rates in atracting grain has the potentia to strongly influence future loca grain flow patterns. Asthese
local grain flow patterns adjust to new market Sgnas, demands on the loca grain gathering syssem must
be addressed. The purpose of this component of the Strategic Freight Andlysiswas to provide a
market-based synopsis of the potentia impact of shuttle train shipments on North Dakota s loca grain
indudtry.

Facility infrastructure requirements, economic incentives, investment requirements, and financing
packages are unique to each shuttle venture. Based on an earlier UGPTI study, a$6 million green fidd
facility required agpproximately 10 million bushel handle for profitable returns. Discussons with grain
companies and railroads suggest atarget of 12 to 15 million bushds for ashuttle facility. This bushel
requirement compares to the current average annua handle of 1.2 million bushels for the North Dakota
elevator population, and average annud handle of 5.6 million bushels for the dat€’ slargest eevators.
Therefore, redigtribution of bushelsin the local €evator industry seems imminent.

HRS whest, durum, barley, and corn were considered in this economic andysis of shuttlerail
rates on the local grain marketing. 1n the base case — whest, the boundary of grain draw areas
estimated for the 10 shuttle facilities encompassed 45 percent of the total North Dakota land area.
Regarding production, approximately 88.6 million bushes of HRS wheet and 32.9 million bushels of

durum were contained in the estimated shuttle draw areas. The 10 draw areas encompassed about 38



percent of North Dakota HRS wheat production and dightly more, 39 percent, of the state’ s durum
production. In the cases of barley and corn, the shuttle facilities have the potentid to accumulate 26.5
million bushels (24 percent of average North Dakota production) and 14.2 million bushels (19 percent
of average North Dakota production), respectively, based on the estimated boundaries of the draw
aress.

Condgdering these four crops, the 10 shuttle facility draw areas have the potentid to originate
about 162 million bushels. Inrelative terms, 2 percent of the eevators may originate up to 32 percent
of the average annua production of whest, barley, and corn. This market share of North Dakota
production trandates to an average 16.5 million bushds per facility. This potential concentration of
bushels has implications for loca roads, short line railroads, bridge infrastructure, local processors, loca

communities, and the North Dakota eevator industry.
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INTRODUCTION

The agricultural sector attributed 11 percent of North Dakota s gross state product in 1996
(U.S. Department of Commerce, 1999). The state' s agricultura sector includes production and
processing activities. A mgority of the average 600 million bushels of grain and oil seeds produced
annualy by North Dakota farmers is marketed to destinations beyond the state border, with asmal
population of loca processors and feeders consuming alimited share. Domestic and foreign
destinations are unique for each commodity and fluctuate with supply and demand conditions.
Therefore, an efficient and flexible grain logigticd network is critica for future success of thisindudry.

The North Dakota grain industry has evolved from early days when horses and wagons were
used to ddliver grain to alarge population of snglerail car devatorsto today’ s market where truck
ddiveries are made to arationdized loca market. This market includes local processors and devators
— some with no accessto rail and others with differing cagpabilities for rall loading, such as sngle-car,
multicar, unit train, and, mogt recently, shuttle trains. Single-car eevators are those equipped to load up
to 24 cars without arailroad switch. Multicar elevators can load 25 to 49 cars without a switch. Unit
train facilities have track capacity to load 50 cars or more, without arailroad switch. Shuttle facilities
can handle more than 100 cars, and are digible for railroad efficiency programs described later in this
Section.

Approximately 1,800 elevators were in business within state bordersin 1922. On average,
these dlevators housed storage capacity of 30,000 bushels and drew from a 250 square mile trade area
(Ming and Wilson, 1983). For the 1999-2000 crop year, the North Dakota Public Service

Commission reported that 443 facilitiesin North Dakota were licensed to buy grain. The average



storage capacity for these facilities was 551,000 bushels. Based on discussions with severd North
Dakota elevator managers, today’ s unit train® facilities draw from gpproximately a45-mile radiusor a
6,362 square mile trade area. A 2000 survey of North Dakota elevator managers suggests that
elevator numberswill continue to decline, with respondents predicting that more than 25 percent of the
eevators currently operating in the state will discontinue business over the next decade.? Dedining

elevator numbers and increasing Sze of devator draw aress illudtrate the impact market influences, such
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as technologicd advancements, government policy, and investment decisions, have in shaping the locd

infrastructure.

1 Unit train equipped facilities handled about half of the bushels originated by elevatorsin 1998-99 (Vachal,
1999).

2 Upper Great Plains Transportation Institute, 2000 ND Elevator Survey Results, April 2000.
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The North Dakota grain industry competes for markets and investment dollarsin aworld
market. The decisons made in production, marketing, infrastructure, and equipment investments
influence the ahility to retain and attract resources and investment dollars, which are crucia to North
Dakota s continued success in offering competitively priced products that meet customer demands. As
technological advancements are made and market information exchanges become more liquid,
producers and agribusinesses continue to seek to incorporate efficiencies into their marketing channels.
The marketing channds cover avast array of supplier and customer relations, from on-farm feeding
operaionsto large-volume internationa buyers.

An important component in each of the marketing channdsisthe physicd ddivery, or logidtica
flow, of the product. Although many factors are encompassed in the logistical flow of a product, a
primary factor for grain marketing in arather homogeneous, bulk product fashion often is the freight
rate. For example, consder freight costs for a bushd of wheat grown in western North Dakota and
purchased by abuyer in Tawan - ddivery via Portland, Ore. The farm-to-dlevator freight cost is
estimated to be $0.12 per bushel, assuming a 20-loaded miletrip (Vachd, . d, 1996). Rail freight
from western North Dakota to Portland is $1.21° per bushel. Ocean freight from Portland to Taiwan is
approximately $0.45.* In asmplitic transfer, considering only acquisition price and freight, given a
Minnegpoalis futures price of $3.50 per bushel and the totd freight costs of $1.78, freight would account
for about one-third of the ddlivered cost of that bushel of wheet. This hypothetical sadeillugratesthe

importance of freight ratesin this type of supplier-receiver relaionship.

3 Source: Burlington Northern Santa Fe, Published Tariff Rate Item 43521, 52-Car Rate, June 2000.

4 Source: Grain Transportation Report, SEA/USDA.



Railroads play an important role in many grain transactions, offering afor-hire dternative to
move grain from supplier to customer. Railroads have developed a multitude of rail servicesto attract

grain business, differentiating service and price based on factors such as competition, equipment,
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Figure2. Location of Shuttle-Equipped Elevatorsin North Dakota

service requirements, and operationa efficiency. These differentiated rate levels affect competitiveness
of rail service for acommodity and route, relative to other modes and markets, and influence the
investment decisions of customers. Shuttle trains are one dternative in the multitude of service options

thet rail carriers offer their grain cusomers.



Shuttle trains offer rail carriers operationd savings, which can be reflected in rates spreads
(Vachd, et. d, 1998). The potentid impact of shuttle train marketing on the North Dakota grain-
gathering network is of interest in thisstudy. Class| railroads serving North Dakota elevators — the
Canadian Pacific Rallway (CPR) and Burlington Northern Santa Fe (BNSF) — offer shuttle train
programsto their customers. The BNSF serves seven shuttle-equipped facilitiesin North Dakota with
two additiond facilities expected to be on line thisfdl.® The CPR currently does not serve any shuttle-
equipped facilities in North Dakota, but does market a shuttle program with provisions such as co-
loading, which dlows its customers to compete in markets digible to receive shuttle trains. No shuttle
fecilities are currently located on any of the three short lines operating in North Dakota

BNSF shuttle train service is offered via auction as a“rail trangportation package.” This shuttle
service may be gpplied to digible origins and detinations. Primary destinations are export facilities,
with alimited population of domestic processors and feeders a so equipped to receive this type of
shipment. Shippers may order a package of 6, 12 or 24 trains of 100° cars. Thesetrains areto be
used consecutively under railroad specified loading, unloading, testing, and billing guiddines. The
railroad estimates turn times at gpproximately 11 days for a North Dakota-Portland trip (Bobb, 1999).
Therefore, a buyer who commits to the minimum six-trip package will be required to load 2.7 trains per

month. The gx trains, or 600 cars, would equate to gpproximately two million bushels of whedt.

SA shuttle fagility isincluded at Kindred for coverage in this analysis, but afacility has not been sited at
Kindred.

64100” car unitswill be used in discussions of the “shuttle” train. The exact number of carsincluded in a
shuttle train istypically between 100 and 115, varying by railroad and commodity.
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Beyond the published tariff rates soread, performance incentives and pendties are specificdly
defined for the shuttle train program. The origin efficiency program (OEP) offers shippers a $100
discount if they meet certain loading time, dectronic billing/payment, and origin weight requirements.

An additiona $100 discount is offered to receivers who meet specified requirements. Pendties include:
$1,100 per hour for late release of cars by shipper/receiver; a cancellation fee of $100 to $300 per car
per train for shipper; and alate placement pendty of $0 to $2,200 to be paid by the railroad for late
placement of cars.

Exidting fadility infrastructure, economic incentives, investment requirements, and financing
packages are unique to each shuttle venture. Based on afeashility estimate developed for a green field
facility, approximately a 10 million bushel handle was required for profitable returns (Vachd et.d,

1998). Discussions with grain companies and railroads suggest atarget of 12 to 15 million bushels for a
shuttle facility. Thisbushel requirement compares to the current average annua handle of 1.2 million
bushd s for the North Dakota eevator population, and average annua handle of 5.6 million bushels for
the state’ s largest devators. Therefore, redigtribution of bushelsin theloca devator industry seems
imminent. Currently rate/efficiency incentives for a 24-trip shuttle train were estimated to be 15 cents
per bushd. In the context of rail rates, an devator housing a 50-car facility at Jamestown, N.D., would
pay $1.21 per bushd to ship aunit train of wheet to Portland. A 100-car facility at Jamestown would
pay between $1.06 and $1.14 per bushd to ship a shuttle train of wheat to Portland, depending on how

the shuttle advantage is shared between origin and destination.



Tablel. Distribution of North Dakota Elevator Population and Bushels,
by Average Annual Handle

Total Bushels Avg. Bushels

Elevator Number of Handled by Handled by Percent of  Percent of
Groups* Elevators Elevator Grou Elevator Elevators Bushels
under 1M 211 77,780,252 368,627 58% 17%
1-1.9M 65 97,250,072 1,496,155 18% 21%
2-2.9M 44 108,739,204 2,471,346 12% 23%
3-3.9M 20 66,684,584 3,334,229 6% 14%
AM+ 21 119,891,547 5,709,121 6% 25%

*Elevator Groups Based on Annual Bushel Handle Reported in ND PSC Grain Movement Report

Based on discussions with industry experts, this rate advantage alows an devator to expand its
draw area by 25 percent, to 60 miles. This comparesto the 45-mile draw area attributed to a unit train
elevator discussed previoudy in thisreport. The additiona 15 miles expands the estimated facility draw
areato 11,310 square miles, a 77 percent increase in the areaincluded in the elevator draw area,
compared to the unit train facility. Theoreticdly, this suggests that the shuttle may have subgtantia
influence in shaping the loca grain industry in North Dakota.

Implications

The rate advantage available to the shuttle-equipped facility has implications for producers,
elevators, loca processors, rurd communities, and local and state governments. Just as unit train rates
were ingrumentd in redefining loca grain flow patternsin the 1980, shuttle train rates too have the
potentid to dramaticaly influence locd grain digtribution patterns. Asgrain is tranferred among

markets and modes, a new pattern of grain flowswill be established in the locd grain market. This



pattern will determine infrastructure employment for loca grain market, and provide sgnadsfor decison
makersin establishing policy and distributing limited resources to maximize returns to the user group.
Objectives

In looking to the future of North Dakota slocd grain industry infragtructure it isimportant to (1)
view our locd infragtructure as part of globa grain marketing network (2) determine, with the best
current knowledge, what resources our segment of that much larger network will require, and (3)
rationally alocate available resources to maximize returns to our segment of the network. In support of
these efforts, the objective of this study isto provide a market-based synopsis of the potentia impact of
shuttle train shipments on North Dakota s loca grain industry. Secondary objectives are to (1) profile
theloca grain procurement network, (2) develop dternative network scenarios to analyze the influence
of shuttle trains, and (3) discuss the longer-term implications of shuttle trains for North Dakota s grain
industry and infrastructure.

M ethodol ogy

Case study andysiswill be used to define grain draw areas, which are indicators of grain flow
patterns. The draw areas will be determined by rail freight rates and producer delivery codts.
Sengtivity will be conducted to examine relative influences of market factors, such as demand and
producer truck investment. In addition, this research will be consdered in the heavy axle load (HAL)
hopper car andyds. These andyses may then be customized and applied to assess loca impacts and

discuss locd investments.



Data

The data sources for this analyss are secondary. Production data will be compiled based on
information published by the Nationa Agriculturd Statistics Service and the North Dakota Agriculturd
Statigtics Service. Rall rate information included in the andysis is based on BNSF and CP public
tariffs. Truck rates are estimated based on a 1995 survey of North Dakota whest producers and the
commercia truck cost modd developed by Berwick and Dooley (1997). A summary of each data
source are provided later in this report.

Organization

This report includes three sections beyond thisintroduction. The following section contains a
profile of the locd grain industry, including production, infrastructure, and market demand. Case
sudies and sengtivity andyss are presented in section three. Project results are summarized in the find

section of the report.



LOCAL GRAIN INDUSTRY
For purposes of thisandysistheloca grain industry will be defined as the system of decisons
and infrastructure underlying farm-to-market product flows. Seven indiscrete components of this
system are described in that they provide the base for andlysis of grain flows over locd infrastructure.
The seven components are:
(2) grain and oilseed production
(2) producer trucking
(3) locd devator industry
(4) road system
(5) rall network
(6) locd processors
(7) market demand
Grain and Oilseed Production
The farm-to-market product flow isinitiaized when afarmer determines his production plan for
the year. Although weether will impact volumes, quality, and crop maturity, many assumptions about
the flow from farm-to-market are commaodity-based. Each commodity has a unique set of market
supply and demand conditions, in turn, making unique demands on the loca grain industry.
North Dakota produces a broad array of grains and oilseeds. To better manage research
efforts, four crops are consdered in thisandyss. hard red spring wheat (HRS), barley, durum, and
corn. These crops were selected based on crop production statistics for 1995 to 1999. They

accounted for gpproximately 75 percent of the average annua grain and oilseed production over the

five-year period (ND Agricultura Statigtics).
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Table2. North Dakota Grain and Oilseed Production, 1995-1999

Planted Acres (1,000 Acres) Avg. Avg Production
Crop 1995 1996 1997 1998 1999 Average Bu/Acre 1,000 Bu. %
Barley 2,300 2,650 2,400 2,000 1,350 2,140 51 109,140 16%
Dry Edible Bean 600 580 620 750 630 636 23 14628 2%
Canola 215 220 460 800 855 510 27 13,770 2%
Corn 700 750 780 970 820 804 95 76,380 11%
Durum Wheat 2,950 3,000 2,750 3,000 3,450 3,030 28 84,840 13%
Haxseed 130 80 125 280 330 189 18 3402 1%
Oats 650 530 700 730 650 652 53 34556 5%
Rye 25 20 22 65 40 34 34 1,170 0%
Soybeans 660 850 1,150 1,550 1,350 1,112 30 33360 5%
HRS Wheat 8,300 9,600 8,800 6,700 5,900 7,860 30 235,800 35%
Sunflower 1,250 900 1,150 1,600 1,250 1,230 50 61500 9%
Winter Wheat 4 80 75 70 60 65 30 1,950 0%

Tota 18,262 37 670,496

Source: North Dakota Agricultural Statistics Service, Fargo, ND. Various Reports.

Whesat congtituted gpproximately 46 percent of North Dakota s grain and oilseed production
between 1995 and 1999. HRS whest, the largest single commodity in planted acres, was seeded on
about 35 percent of the state’ s estimated annua planted acreage over the five-year period. HRS whesat
istypified by high protein and strong gluten. 1t ismilled into flour and used primarily as a blending
whest in the production of bread products. Durum whest, which accounted for 13 percent of annual
grain and oilseed production, isthe hardest whest type. Because of this strength its milled product,
semoling, is an essentid ingredient in premium pasta products. Barley and corn, used in the processing

and feed industries, represented about 16 and
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Figure 3. Composition of North Dakota Grain and Oilseed Production,
Average 1995 to 1999

11 percent of the average annud production, respectively. Andysisfor this report will consder
aggregate annua county production volumes. Seasond ddlivery patterns for marketing of individud
commodities may be useful in discussing loca infrastructure issues, such asload redtrictions and bridge
issues, but will not be considered in the content of the report.
Local Grain Truck Costs

As aforementioned, this analysisis based on a market clearing assumption that annud grain
shipments are equd to afive-year county average leve of grain production. A primary modd input
required for the producer side of the farm-to-market decison isthe truck delivery cost. Thethree
factors congdered in thistruck delivery cost are truck cost estimates, distance to market, and
compogtion of the farm truck fleet.

Truck Cost Estimates

12



Two types of truck costs considered in this analyss are producer and commercia. Producer
truck codts are representative of this delivery cost for farmer-delivered grain traffic. The commercid
trucking industry represents the custom haul traffic and is an indicator for future potentid cogtsin this
industry. The commercid trucking indugtry is ahighly competitive industry with its large number of
firms, few economies of Sze, virtudly perfect information, and ease of entry into and exit from the
industry. When profits are available competitors will enter the industry until rates are forced down, and
viceversa. Truck costs are consdered a proxy for truck ratesin thisanayss. Truck cost estimates
reflect 1999 dollar values.

Producer truck costs are based on a 1995 survey of North Dakota whesat producers (Vachdl,
et. d, 1996). Cogt estimates were developed for asingle-axle truck, tandem-axle truck, and a semi-
tractor and traller. Fixed cogts consdered in the mode were depreciation, return on investment,
insurance, license fees, and housing. The variable costs included tires, fud, maintenance and repair, and
driver'slabor. The single-axle truck estimate included $1,277 of annud fixed costs and a variable cost
of $0.648 per mile. The tandem-axle truck costs included $2,890 of fixed costs and variable costs of
$0.668 per mile. Semi-truck and trailer costs were $5,113 of annual fixed costs and variable costs of
$0.825 per mile of variable codts.

Characteritics of the producer truck industry span the array of farm operationsin the sate. In
addition to truck type, codts are influenced by factors such as length of haul, average load, and tota
bushels hauled. Therefore, three average producer truck cost scenarios are considered. These annua
miles are 1,500; 5,000; and 18,000. The 1,500 and 5,000 annual truck mile estimates, which reflect

truck costs for farming operations including 800 and 3,000 acres. Average farm size of North Dakota
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farms, 1,274 acres, isin the mid-range of these estimates (ND Agriculturd Statistics, 1999). In
addition, annua miles of 18,000 is considered as a proxy for truck costs of large farms and custom
trucking activities.

Table3. Annua Mile Egimatesfor Producer Truck Costs

Average Round Average
Acres Yield/Acre Trip Miles Load Annual Miles
800 30 20 316 1,519
3,000 30 50 890 5,056
11,000* 30 50 890 18,539

*Reflects Large Farm and Custom Haul Annua Mileage

Three truck types, sngle-axle, tandem-axle, and semi-truck and trailer, are consdered in the
producer truck cost estimates. Average bushels per load were 316; 570; and 890; respectively, for the
single-axle and semi-truck and trailer. The single-axle costs were estimated to be $.0095, $.0057, and
$.0046 per bushe mile for 1,500, 5,000, and 18,000 annua miles. Tandem-axle cost estimates were
$.0091, $.0044, and $.0029 per bushel mile for annual mileage totals of 1,500, 5,000, and 18,000.
Semi-truck and trailer costs were estimated to be $.0095, $.0042, and $.0025 per bushel mile for

1,500, 5,000, and 18,000 annual miles.
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Table4. Producer Truck Cogts, 1999 Dollars

Cost per Mile: Annual Mileage
1,500 5,000 18,000
Single-Axle $1.50 $0.90 $0.72
Tandem-Axle $2.59 $1.25 $0.83
Semi-Truck and Trailer $4.23 $1.85 $1.11

Cost per Bushel Mile: Bushels Annual Mileage
(Backhaul: 0%) per Load 1,500 5000 18,000
Single Axle 316 $0.0095 $0.0057 $0.0046
Tandem-Axle 570 $0.0091 $0.0044 $0.0029
Semi-Truck and Trailer 890 $0.0095 $0.0042 $0.0025

Commercia truck costs are estimated based on a 1997 study of owner-operator truckload
operations by Berwick and Dooley. Parametersincluded in the cost estimate of the hopper truck
include (1) 80,000 gross vehicle weight, (2) 53,200 net payload weight, (3) 100,000 miles per year,
(4) 50 percent loaded miles, (5) $0.29 per mile cost for driver wages, (6) $10 hour cost for waiting
time, (7) $1.25 per gdlon for fud price, (8) average speed of 45 miles per hour, and (9) an average
round trip of 100 miles (Berwick and Dooley, 1997). Cost was estimated to be $1.15 per mile, with
variable costs equal to $0.72, or 63 percent of the total costs. The $1.15 per mile equates to $.0023
per bushd mile for a payload of 890 bushe s (60-pound commodity), with no backhaul. Backhaul
opportunities would influence thiscost. For example, if abackhaul is secured to cover haf of the return
trip cost, the per bushel mile cost would fall to $.0017.

Producer grain marketing decisonsinfluence locd grain ddivery patterns. These marketing
decisons are based on distance to market, market price, and trucking costs. The producer and

commercid truck costs developed in this section will be applied to the loca grain procurement modd to
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asess the sengitivity of thisindudtry to loca grain ddivery costs. The spans of truck costs discussed in
this section provide a multitude of locd grain ddivery scenariosto reflect the diverse truck equipment
inventory of North Dakotafarms. In addition, aternative trucking scenarios that consder future
investment in truck equipment and employment of custom and commercid grain truck operators are
congdered. Truck costs range from a high of $.0095 per bushel mile for the single-axle producer truck
to alow of $.0017 per bushel mile for acommercia truck operator, based on parameters specified in
this section of the report. Thisrange of truck costs will be congdered in the locd grain distribution

mode and sensitivity andlysis

Local Grain Delivery Truck Fleet

Asindicated by the wide range of truck cogts, the compasition of the truck fleet employed in
making loca grain deliveriesin North Dakota is an important factor in estimating producer truck cogts
and grain flows. In 1980, the North Dakota truck fleet was dominated by the single-axle truck
configuration, as 82 percent of the farm truck fleet was reported to be attributed to this category. By
1995, the single-axle truck category had declined 30 percent of it’s representation in the North Dakota
farm truck fleet. Frequency tandem axle trucks doubled between 1980 and 1995, to account for about
one-third of the 1995 farm truck fleet. Representation of semi-truck and trailersin the North Dakota
farm truck fleet remains rdatively smdl, but did increase substantialy over the 15-year period,
representing 1 percent of the fleet in 1980 and 4 percent of the fleet in 1995. Preliminary results of a

2000 UGPTI study of the farm truck fleet in North
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Dakota supports the trend toward investment in larger capacity trucks (UGPTI, to be published). Just
dightly more than haf of the North Dakota farm truck fleet issngle axlein 2000. Thefleet is
comprised of 53 percent single axle, 30 percent tandem, and 12 percent semi-truck and trailer.
Approximately 6 percent of the fleet is other truck types such astridem axle. The share of the fleet
represented by semi-truck trailers increased by 200 percent, compared to 1995. Thistrend toward
larger, more efficient producer farm trucks is an important factor in understanding local market trends
and in assessing the future role and value of locd devatorsin the loca grain marketing industry.

North Dakota Elevator Industry

When grain is harvested, the producer may choose from four markets for grain — on-farm use,
local elevator, terminal eevator, or processor/feeder. Sdection of the delivery point is afunction of net
price including storage considerations, delivery costs, and opportunity cost. The local North Dakota
elevator industry handled an average 506 million bushels annudly between 1995 and 1999. The North
Dakota Public Service Commission reported that 443 eevators were licensed to handle grain in 1999.
Based on North Dakota Grain Movement Statigtics, the 361 devators actively shipping grain were
operated by 252 companies. These 252 grain companies make grain salesto mgor grain companies,
locd livestock feeding operations, and local processors.

Producers marketed about three-fourths of the grain and oilseeds they produced between 1995
and 1999 through the local elevator network, based on aratio of local eevator shipmentsto
production. The prevaence of the devator’ s role marketing varies by commodity. HRS wheat and
barley ratios indicate more producers use loca eevatorsin their marketing plan than with durum or

corn. Ratios indicate that approximately 87 percent of the HRS wheet production and 88 percent of
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barley production was ddlivered to loca eevators during the five-year period. Loca eevators dso
were a primary recipient in the durum market, as the shipment to production ratio was 75 percent.
Corn, as expected with ardatively large loca processor interest, has the lowest shipment/production
ratio, 42 percent. Thisratio suggests that 58 percent of the corn grown by North Dakota producers
between 1995 and 1999 was used on-farm or delivered to local processors or remote markets,

bypassing the local eevator network.

Table5. Shipment/Production Ratio for North Dakota Grain and Oilseeds,

1995-1999
Shipment/
Shipments Production Production Ratio
HRS Wheat 206,085 235,800 87%
Durum 63,438 84,840 75%
Barley 96,344 109,140 88%
Corn 32,098 76,380 42%
All Grains & Oilseeds 507,798 670,496 76%

Source:  UGPTI Grain Movement Statistics, ND Agricultural Statistics, various years.

Elevators compete for their share of the North Dakota grain and oilseed market through service
and pricing mechanisms. It isthe pricing that is consdered inthisandysis. Elevator board priceis
equal to the market price, less handling and transportation costs. Transportation cost is a primary
determinant in the relative board prices of devators competing for grain in the locd market. The
primary eevator factor conddered in this andysisis the gpplicable freight rate. The applicable freight
rate varies with shipment volume, origin, destination, and commodity. For purposes of thisandyss, the

handling cogt, or margin requirement, are assumed to be equd for al North Dakota levators. This
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assumption is premised on the belief that the locd devator industry is competitive, so that excess profits
such as high handling fees cannot be extracted due to competitive pressures.

Five freight rate categories defined for this sudy are defined by the structure of rall tariffsfor
bulk agricultura commodities. These categories’ are (1) No-Rall - elevators with no on-site access to
aral gding, (2) Single-Car - eevators with track space for loading 1 to 24 cars, (2) Multicar -
elevators with track space to accommodate 25 to 49 cars, (3) Unit Train - elevators with track space
to load out 50 to 99 cars, (4) 100-car - elevators with track space to accommodate a railroad spot of
100 cars, but not qudifying for the railroad efficiency programs discussed previoudy in this report, and
(5) Shuttle Train - as defined earlier, devators equipped to market trains of more than 100 carsin the
rallroad efficiency program guiddines.

Approximately 28 percent of the North Dakota elevator population was equipped at trains of at
least 50 carsin 1999 (UGPTI). Thisgroup included 101 unit train elevators, seven 100-car eevators,
and nine shuttle train elevators. These devators originated 61 percent of the annua North Dakota
elevator industry’ s grain and oilseed shipmentsin 1999. The remainder of the elevator population is
comprised of 58 no-rall evators, 159 sngle-car evators, and 86 multicar facilities.

Paternsin activity among devators can be discussed in reviewing historica volume and modd
shipping activities. Volume tends to be concentrated in that group of eevators able to load unit trains
or larger. The average annud handle for these devatorsis 2.6 million bushes. This handleis more than

double the average annua handle for the next largest average annud handle, for multicar evators, of

" The range for the category definitions may vary slightly by railroad and commodity.
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about 1.2 million bushels. Single-car and eevators with no-rail service handle, about 512,000 and
246,000 bushels annudly, respectively.

Rall market share for grain shipments originated from North Dakota e evators has ranged from
59 percent in 1978-79 to 79 percent in the 1986-87 crop year. Between 1976-77 and 1999-00,

North Dakota eevators shipped an average 71 percent of their annua grain shipmentsviarail. Inthe
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Figure5. Rail Market Share for Grain Shipments Originated from North Dakota

Elevators

recent past, from 1995 to 1999, North Dakota elevators marketed 76 percent of their grain and oilseed
shipmentsviaral. Thismodd digribution illugtrates the importance of a competitive rall dternativein

marketing North Dakota grain and oilseed production.
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Table6. Shipmentsfrom North Dakota Elevatorsfrom 1995 to 1999,
by Track Capacity

Total Bushels Avg. Bushels Percent of  Percent of

Elevator Number of Handled by Handled by ND ND Elevator
Groups* Elevators Elevator Group Elevator Elevators Bushels
No Rail 58 14,275,400 246,128 14% 3%
Single Car 159 81,471,800 512,401 38% 16%
Multicar 86 101,940,800 1,185,358 20% 20%
Unit Train** 117 308,518,400 2,636,909 28% 61%

*Elevator Groups Based on Track Capacity
**|ncludes 100-car and Shuttle Fecilities

The relative importance of rail varies among individud eevator marketing plans. A generd
illugtration of moda shipments for each eevator group isillugtrated in the following graphic. Based on
average annua shipment data for 1995 to 1999, eevators that made the largest investment in their rail

cagpacity - the group including unit train, 100-car and shuitle facilities - tend to market reatively more

300
250
200
150
100

Million Bushels

NoRal SingleCar Multica Unit Tran*

Track Space Categories
Ral O Truck
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Figure6. Modal Distribution of North Dakota Elevator Grain and Oilseed
Shipments by Elevator Group, Avg. 1995-99
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bushdsviarall than truck.
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This group of elevators marketed 83 percent of the grain and oilseed bushels shipped by
multicar eevatorsviarail during the five-year period. Although multicar facilities marketed relatively
less of ther average annud handle viarail, amgority was il loaded to rail for shipment. For the five-
year span, 62 percent of the grain and oilseeds they shipped were atributed to rall. Single-car
elevators were the only group with rail access that did not market a
mgority of their average annua handle viarail, as 59 percent of the grain and oilseed bushd s they
marketed annualy moved viatruck. Thistrend in use of rail for marketing islogica, given the lesser
and severdy-limited ability of multicar and single-car elevators, repectively, to access economies of
scdein shipping grain. These volume and moda shipping patterns are important in discussing how the
eevator industry will be impacted by the introduction of a shuttle influence in the loca grain market.

Road System

The North Dakota road system includes 106,514 miles. Seven percent — 7,378 miles are
date highway miles. The compostion of the remaining mileage is. 18 percent county roads, 53 percent
township roads, 3 percent local city roads, and 18 percent trails. The average age of the State
Highway Systemis 17 years. Approximately 57 percent of the interstate highway miles and 55 percent

of the gate highway miles are in good to excellent condition.
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Rail Network
North Dakota €levators with accessto raill may be served by one or two of the Sate’ sfive
rallroads. For industry purposes, railroads are classfied by their annual operating revenue. Class|

railroads have an annua operating revenue of $259.4 million or more. Regiond and short line railroads

have annud revenues of less than $259.4 million. Two of the seven Class | carriersin
the United States - the BNSF and the CPR - operate track in North Dakota. Three short line carriers -

the Dakota, Missouri, Valey and Western (DMVW), Northern Plains Railroad (NPR), and Red River

Valley and Western (RRVW) - operate the non-Class | track in the State.
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North Dakota Rail Network Map

North Dakota Rail System Statistics

ND Track Miles'

ND 1997-1999 Avg. Avg. Grain Traffic
Ralroad  Elevators Bushels Density (1,000
Railroad Main Line Branch Line Share Served” Originated Bu./Mile)
BNSF 1,107 999 55% 230 208,734,711 99
CPR 353 112 12% 53 65,906,095 142
RRVW 0 579 15% 58 53,093,354 92
DMVW 0 376 10% 18 23,275,586 62
NPR 0 332 9% 29 25,831,895 78
1,460 2,398
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" Source: North Dakota Public Service Commission, www.psc.state.nd.us.
""In North Dakota, 15 elevators are served by two railroads.

The short line railroads were formed during the past 15 years when track spun-off by the Class|

carriers was leased/purchased by the respective companies. Short lines use labor savings and service
initiatives to continue operating lines that the former Class | owner’ s deemed unprofitable in their
operations (Tolliver, 1989). The relationship with the former Class | owner remains exclusive for the
short linesin North Dakota. The RRVW is affiliated with the BNSF, and the DMVW and NPR are
affiliates of the CPR. In these rdationships, the Class | partner maintains pricing authority for
movements originated on the short line, supplies cars for short line customers, and is the sole recipient of
traffic originated by short line customers for off-line delivery.

The North Dakotarail network includes 3,858 miles of track (ND PSC). The largest share of
track miles are served by the BNSF, asit operates 55 percent of the total track miles. The other Class|
carier, CPR, accounts for 12 percent of track miles. The remainder of the mileage is shared among the
three short line carriers, with the RRVW, DMVW, and NPR operating 15, 10 and 9 percent of North
Dakota track miles, respectively. Consdering the track distribution among Class I’s, with the short line
miles attributed to their respective Class | partner, the BNSF operates 70 percent of therail in North
Dakota with the CPR owning the remaining 30 percent.

The dtate has 1,460 miles of track classified asmain line. The BNSF owns 76 percent of this
main line track, with the remaining 353 miles attributed to the CPR. A mgority of track in North
Dakota— 62 percent, is classfied as branch line. The BNSF operates the mgority of this branch line
track as well, accounting for 42 percent of this category mileage. The RRVW comprises the largest

share of the baance of the branch line miles, with 579 system miles. The DMVW and NPR operate 14
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percent and 16 percent of the North Dakota branch line miles, with the remaining 5 percent controlled
by the CPR (ND PSC, 2000).

Indicators of grain activity among the railroads are volume, market share, and traffic dengties.
The BNSF handled more than two-thirds of the rail shipments reported by North Dakota elevators
between 1997 and 1999. With 55 percent of the market and the 14 percent originated by its RRVW
ghort line partner, the BNSF originated 69 percent of the rail grain shipments made by North Dakota
elevators. The CPR accounted for the remaining 31 percent, with about half of those bushels originated
by the CPR and the other haf originated by its two short line partners (UGPTI, unpublished).

Traffic dendties aso are important in understanding the composition of the North Dakotarail
sysem. Dengties are an indicator of resource employment and rail viability. For purposes of this sudy,
only grain treffic is consdered in the caculation of traffic dengty so overdl traffic dendties are
understated. Individud railroad traffic dengity is defined as grain and oilseed bushels originated per mile
of track. The CPR rall network is supported by the most dense grain volumes, with its traffic density
equd to 141,000 bushels per mile. Traffic density for the BNSF Class | carrier, is estimated a 99,000
bushdls per mile.

The short lines originated about 38 percent of the grain North Dakota eevators shipped viarall
over the past five years (UGPTI). The RRVW serves the more traffic-dense branch lines with an
average 92,000 bushels originated per mile operated. The NPR is second among short line traffic
dengties averaging 62,000 bushels originated per system mile between 1997 and 1999. The DMVW
operates with the lightest dengity of al North Dakota railroads, at 78,000 bushels per mile. For amore

in-depth andyds of traffic dengties, refer to the 286,000-car andysis in this research compendium.
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Market Demand

A fundamentd part of understlanding market demand is comprehending the magnitude of the
U.S. grain market and the role of North Dakota grain production. In the coarse grain market, the
United Statesis the world' s leading supplier of corn and aminor supplier of barley. The United States
accounted for approximately 71 and 6 percent of world corn and barley exports, respectively between
1995 and 1999. In the world wheat market, the United States attributed about 30 percent of world
whegt exports during the same five-year time period.

In the context of national grain supplies, North Dakotais aleading producer of wheat. North
Dakota durum and HRS whesat production accounted for 78 percent and 47 percent of the United
States annua production of these commodities between 1995 and 1999. Growersin the state dso are
notable suppliers of barley, attributing about one-third of the average annua United States production.
North Dakotais a minor supplier of United States corn, attributing about one percent of the average
annua United States production during the five-year period.

In addition to the relative importance of North Dakota growers as suppliers of the dternative
grains, understanding the prevaence of domestic and export demand sdes isimportant because
consgstency and subgtitutability for United States grains varies among these markets. Theratio of United
States domestic use to United States exports illustrates the rel ative importance of the export market
among the four grains consdered in thisandyss. The domestic/export retio for barley is 7.5, this
comparesto 1.1 for HRS whest, 2.1 for durum, and 3.8 for corn. The relative importance of the export

market for HRS whest is evident.
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Table8. North Dakota Grainsin Context of United States Grain

Industry, Aver age 1995-1999

(1,000 Bushels)

Supply U.S. Share
of World
Exports U.S. Total
HRS Wheat 30% 504,592
Durum 30% 108,669
Barley 6% 350,054
Corn 71% 9,014,350
Demand Domestic u.Ss.
Use Exports
HRS Wheat 250,000 228,000
Durum 87,000 42,300
Barley 338,789 45,166
Corn 7,097,949 1,878,592

ND Share
ND Total of U.S. Total
235,800 47%

84,840 78%
109,140 31%
76,380 1%

Domestic/
Export Ratio
1.1
2.1
7.5
3.8

Source: USDA National Agricultural Statistics Service, ‘ Crop Production Summary,’
various years. USDA Economic Research Service, ‘ Quarterly Wheat Situation,’
various quarters. USDA Foreign Agricultural Service, ‘Grain: World Markets and

Trade, July 2000.’

Local Processors
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Two sources of demand are congdered in understanding the role that a shuttle rate might play in
influencing the landscape and product flow of North Dakota s grain industry. These sources are loca
processor and remote markets. Local processors encompass the multitude of businesses within state
borders that creste market value by transforming raw grain and oilseed products through practices such

as milling, manufacturing, or feeding. Remote markets are markets beyond state borders.

Introduction of shuttle rates into the market will have an impact on loca processors as they
compete to purchase grain from producers and local devators. Loca supplies of grain are assumed to
be a principa source in processor procurement of raw product. Lower freight costs from shuitle-

equipped origin/destination pairs will influence market flows as they are reflected in the board price of



shuttle facilities. To maintain consstency in the andysis provided in this report, HRS whest, durum,
barley and corn are considered. A brief description of magor local processorsis presented in this
section. Results of sample casesillustrate the impact of shuttle train freight rates on local processor
procurement. In addition to the procurement considerations, each plant has by-product business
interests, such as feed, that dso may be influenced by changesin the relaive delivered prices of
substitutable products. These product issues are noted, but not addressed in the scope of this andyss.
Loca processors consume volumes equd to approximately 16 percent of the annual production
of the four commaodities consdered in thisandysis. Mgor loca processors of HRS whest are the North
Dakota Mill in Grand Forks and the Cenex Harvest States (CHS) Mill at Fairmont. The North Dakota
Mill purchases 11 million bushels of HRS wheat annually.® It began operating in 1922, and continues to
be the sole state-owned milling facility in the United
States. The CHS Mill is equipped to process about 4.5 million bushels of HRS wheat each year.® The
mill was opened in 1998 with locd private ownership. It was purchased by CHSin 2000. The 15.5
million bushels processed by these plantsis equal to about 7 percent of the state’ s average annual

production of HRS whest.

8Source; Dan Korynta, Grain Dept. Manager, ND State Mill, Grand Forks, ND.
9Source: Cenex Harvest States, St. Paul, MN.
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Four North Dakota companies are consdered mgor loca processors of durum. The largest of
these processorsis Dakota Growers Pastain Carrington, N.D. Dakota Growers Pasta distributes the
primary milled durum product, semolina, to its own mills and through sales to other pasta manufacturers.
It currently is the second largest supplier of pastain the United States. This grower-owned processor
has been in business since 1993. Its annual purchases of durum average 11 million bushels® Noodles
by Leonardo, Minot Milling, and the North Dakota State Mill aso mill semolina. Noodles by Leonardo,
housed in Cando, N.D., uses about 900,000 bushels of durum producing semolinafor its verticaly-

integrated pasta plant. It has been in business as a privatel y-owned processing plant since 1980. Minot
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Figure9. Map of North Dakota HRS Wheat, Barley, Durum, and Corn Processors

s0urce: BonnieM ullenberg, Executive Director, Northern Grains Ingtitute, Carrington, ND.
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Milling and the North Dakota State Mill are semolina suppliers for the pastaindustry. Minot Milling,
sited in Minot, N.D., purchases gpproximately 7.5 million bushels of durum each year.** Themill, a
subgdiary of the Philadel phia Macaroni Company, began producing semolinain 1998. The North
Dakota State Mill purchases about three million bushels of durum annudly for its semolina production
line. The 22.4 million bushds milled annudly by these locad processorsis equd to 26 percent of North

Dakota s average annud production of durum between 1995 and 1999.

Table 9. Summary of North Dakota Processor Demand
Annual ND Plant ND Production
Demand Avg. 1995-99 Demand/
Crop Plant (000 bu) (000 bu) Production Ratio
HRS Whesat
North Dakota State Mill 11,000
CHS Milling 4,000
HRS Total 15,000 235,800 6%
Barley
Cargill Ladish Malting 10,000 109,140 9%
Durum
Dakota Growers Pasta 11,000
Minot Milling 7,500
North Dakota State Mill 3,000
Noodles by Leonardo 900
Durum Total 22,400 84,840 26%
Corn’
Cargill Corn Milling 29,000
Alchem 3,700
Corn Tota 32,700 76,380 43%
Total 80,100 506,160 16%

"ADM Walhalla capacity (11,000,000 bu) currently idle.

Ysource: Based on 340 active milling days per year - www.made-minot.com/projects.htm.
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Cargill’s Ladish Mdting in Spiritwood, N.D., isthe largest malting house in the United States.
Cargill acquired this plant with the 1991 purchase of the Wisconsin-based Ladish Mating Company.
The Spiritwood plant has capacity to malt approximately 10 million bushdls, or 9 percent of the average
North Dakota barley production, annualy.?

Three corn processing plants are major loca buyers of corn production for the ethanol and
sweetener indudtries. Cargill Corn Milling a Wahpeton began producing high-fructose corn sweetener
in 1996. Thisbusness, incorporated as the grower-industry partnership “ProGold,” was leased to
Cargill in 1997. The plant processes gpproximately 29 million bushds of corn annualy.® Alchem a
Grafton, N.D., and Archer Daniedls Midland Co. (ADM) in Wahalla, N.D., both opened in 1985 and
produce ethanol. Alchem procures about 3.7 million bushels of corn annualy for its production line.4
The ADM plant was built by Dawn Enterprises of Walhdla. It was operated by the local owners for
about ayear before closng. ADM purchased the plant in 1992 and reopened it. ADM dected to
cease production at the facility in 1999 based on market economics. Its 10 million bushel annua
capacity continuesto sitidle™ Absent the ADM capacity, local processors are equipped to process 43
percent of North Dakota s average annua corn production.

Remote Markets
As aforementioned, North Dakota salls amgority of the grains and oilseeds it produces to

markets beyond state borders, which are called the remote market in thisanalyss. This market includes

2s0urce; Cargill, Inc., www.cargill.com/malt/hist.htm.

1®Based on 340 active grind days per year - www.cargill.com/today/rel eases/100211997.htm.
“source: Brent Kohls, Alchem, Mayville, N.D.

®source: www.ethanol .org/in_the_news/petroleum_pain.html.
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adynamic mix of cusomersin domestic and foreign markets. Determining the specific end-market for
each bushd of grain originated from North Dakota is a cumbersome and likely impossible task. Industry
experts and secondary data will be used to describe typica grain flow patterns and characterize

markets.

The commodity grain industry in the United States works as afunnd. A multitude of producers
deliver grain to anetwork of loca eevators. These devators, in turn, make saes either through brokers
or direct to large grain companies. The large grain companies take postionsin the market (buy/sdl)
based on expected domestic use/sales and export sdles. The domestic use and sales may include supply
for interna processing plants, as well as sdesto other processors. UGPTI Grain Movement Statistics,
Public Use Wayhill, and USDA information provide some dtatistics about grain marketing patterns. This
information is discussed in its relationship to the potentia for accessing shuttle train rates for the four

grains discussed in this report.
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North Dakota Grain Movement Statistics (UGPTI) are based on mandatory reports from
elevatorsin North Dakota, regarding the quantity, market, and mode used for grain shipments. This
data may be used to discuss marketing trends for North Dakota devators. Traffic sources for shuttle
shipments are producer and eevator truck shipments and exigting rail shipments. Railroad introduction
of shuttle rates into the market provide a more competitive rail option for eevators.

In the short-term, the trandfer of rail shipments moved under the existing rate structure likely may
be for current unit-train traffic to shuttle, asthis traffic typicaly is bound for export facilities and large
domestic processors - the remote markets most likely equipped to handle shuttle train shipments.
Single-car and multicar shipmentstypically are bound for domestic markets. 1t ssems unlikdly that this

traffic would be ddivered via shuttle in the near-term, unless railroads offer shuttle-type aternatives for
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Figure 10. Modal Distribution of Aggregate Grain and
Oilseed Shipmentsfrom North Dakota Elevators,
1988-1999.
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gmdler train Szes.

In the long-run, more of the sngle and multicar traffic may be shifted to shuttles as investments
aremade in rail/truck transfer facilities or in domestic processor’ s rail handling capabilities. In regard to
potentid for transferring truck traffic to rail using the more competitive shuttle rate structure, elevators
reported that an average 31 percent of annual shipments were marketed via truck between 1995 and
1999. Thistruck market shareis up 20 percent, compared to its market share for the previous five-year
period, 1990 to 1994. A more competitive rail rate may shift a portion of thistraffic back to rail.

Trends in the modd digtribution of individuad commodities dso provide ingght into the potentia
for shuttle shipments.  Unit train shipments of HRS wheet have been rdlaively stable over the last
decade, accounting for 38 percent of the average annua shipments originated by North Dakota
elevators. Trucks have gained market share over recent years, increasing market share by 31 percent
between the first and last haf of the 1990s. Multicar shipments also have increased by 23 percent,
suggesting an increased prominence of domestic markets. In addition, rail investmentsin the domestic
milling industry may be reflected in the average annud use of the Single-car rail shipment option. Use

declined 35 percent between 1995 to 1999, compared to 1990 to 1994.
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Table10. Modal Digtribution of North Dakota Grain and Oilseed Shipments,

1990-94 and 1995-99

Single Multi Unit  Truck Shipments

HRSWheat 90-94 Avg 23% 22% 38% 16% 253,800
95-99 Avg 15% 27% 38% 21% 206,085

Durum 90-94 Avg 33% 28% 19% 20% 82,133
95-99 Avg 25% 31% 25% 20% 63,438

Barley 90-94 Avg 44% 22% 6% 28% 122,879
95-99 Avg 28% 29% 10% 33% 96,344

Corn 90-94 Avg 29% 10% 32% 28% 23,604
95-99 Avg 31% 19% 29% 21% 32,098

All Grain 90-94 Avg 31% 20% 23% 26% 578,502
05-99 Avg 22% 23% 24% 31% 507,798

Source: UGPTI Grain Movement Statistics, various years.

Durum and barley shipments aso have exhibited a declining interest in Sngle-car shipments
during the last decade. Elevator use of sngle-car shipments declined by 24 and 36 percent respectively,
during the last decade. Truck share of the market remained stable over the decade for durum. Truck
market share increased by 18 percent for barley from the first haf of the decade, compared to the last
haf. Elevaorsincreased use of multicar and unit train dternatives for durum and barley from 1995 to
1999, compared to the previous five years. Barley use of unit transisreatively sable, while use for

marketing durum has exhibited an upward trend in recent years.
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Elevator marketing of corn has shifted from truck to rail over the past decade, with rail market
shareincreasing by 25 percent. Single and multicar shipmentsincreased by 7 and 47 percent,
accounting for haf of the average annua eevator shipments between 1995-99, compared to 1990-94.
Unit train shipments declined by 10 percent for the same time period. Some of this shift from truck to
ral may be volume related, as average shipments increased by 36 percent for 1995 to 1999, compared
to the previousfive years.

Information detailing the destination for grain shipments originating in North Dakota dso may
provide ingght for gpplication of shuttle rates snce theinitid discussons of North Dakota shuttles have
centered on the Pacific Northwest (PNW) export market facilities. Prevalence of the PNW as amarket
for HRS whest isillustrated in Appendix A.  Two data summaries are consdered in assessing the
relative importance of this market for North Dakota eevators, the UGPTI grain movement statistics and
the U.S. Public Use Wayhill. Public Use Wayhill origins
are defined by regions known as Bureau of Economic Analyses (BEAS).X® Wayhill satistics show that,
on average, 21 percent of al whest originated from the four BEASs covering North Dakota origins was
destined for the PNW between 1994 and 1998.%" The U.S. Public Use Wayhill does not distinguish

between whedt types.

1*BEAS do not follow state borders.
171998 was the most recent U.S. Public Wayhill sample available at the time of this analysis.
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Modal Distribution of Grain Shipments from North Dakota Elevators, 1988-1999
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North Dakota Grain and Oilseed Statistics, UGPT], do distinguish HRS wheet and durum
movements. Based on the North Dakota Grain and Oilseed Statistics, approximately 17 percent of the
HRS wheat shipped by North Dakota elevators between 1995 and 1999 was destined for the PNW.
Thisisadecline of 10 percent compared to shipments between 1990 and 1994, when 19 percent of the
HRS shipped by North Dakota elevators was bound for the PNW. The year-to-year trend in HRS
whesgt shipments to the PNW isillustrated in Figure 11. The PNW has been arather inggnificant market
for durum, accounting for less than 2 percent of the shipments originated by North Dakota elevators.

Table11. North Dakota Elevator Shipmentsto PNW

1990-1994 1995-1999
Totd % Shipped Totd % Shipped
Shipments to PNW Shipments  to PNW
HRS Whesat 253,800,001 19% 206,085,367 17%
Durum 82,133,427 2% 63,437,774 1%
Barley 122,879,265 8% 96,344,316 7%
Corn 23,603,707 55% 32,097,933 47%
All Grans 578,501,598 14% 507,797,834 13%

Source: ND Grain and Oilseed Statistics, UGPTI, NDSU

The Public Use Wayhill and North Dakota Grain Movement Stetistics are closely correlated for
barley shipments. Both data sources attribute about 7 percent of the market for barley shipments from
North Dakota elevators to the PNW between 1995 and 1999. The PNW pesked as a market in 1991
was arecipient of 11 percent of al the barley shipped from North Dakota eevators. The market share

reached 10 percent in 1998, but declined to 3 percent in the most recent year (UGPTI).
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Figure 12. Trendsin North Dakota Elevator Shipmentsto the PNW, 1988 to 1999

The PNW consstently is an important market to North Dakota eevators shipping corn. Public
Use Wayhill statistics suggest that the PNW was the market chosen for 68 percent of the corn
originated from ND elevators between 1994 and 1998. The UGPTI datistics show alower, but il
large, share for this market of 47 percent. The North Dakota Grain and Oilseed Statistics suggest that
the PNW has become |less dominant as amarket for North Dakota corn, accounting for 55 percent of
the corn shipped between 1990 and 1994 - a 14 percent decline compared to the most recent five-year

period.
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The information discussed in this section of the report provides resources for understanding the
market in which shuttle train facilitieswill compete for grain produced in North Dakota. Andysis of the
potentia impact that shuttle facilities may have on the locd infrastructure is provided in the next section
of thisreport. The god of the anaysesis to develop aframework for consdering shuttle facility impacts
on marketing patterns and traffic flows in locd invesment and policy decisons.

Table12. Summary of North Dakota Rail Shipments, Public Waybill Data

Average 1994 to 1998
Commodity Dedination BEA Bushds Percent $bu  Hbumi
Wheat
Duluth 67,974,800 20% 0.73 0.1629
Gulf 14,195,843 4% 0.75 0.1383
Minnegpalis 40930275 12% 0.79 0.2047
PNW 71,197,911 21% 1.30 0.0910
Other 141694331  42% 0.87 0.1123
Total Wheat 335,993,250
Barley
Duluth 13,971,251 13% 0.41 0.1300
Minnegpalis 29,950,942  29% 054 0.1384
North Dakota 12,043,861 12% 0.27 0.1990
PNW 7,693,842 7% 0.87 0.0600
Other 40,839,854 39% 0.98 0.0773
Totd Baley 104,499,750
Corn
Duluth 5,820,528 16% 0.27 0.0810
Minnegpalis 2,167,418 6% 0.30 0.1183
PNW 24,435,293  68% 0.90 0.0575
Other 3,390,650 9% 0.57 0.0764
Tota Corn 35,813,890




ANALYSIS

The primary objective of this andyssis to compile methodology and information to assessthe
potentia impact of shuttle train rates on the local grain market. Although shuitle rates are the market
phenomenon addressed in this andlys's, methodology generdly is gpplicable for developing market
synopsisfor other factors influencing loca grain ddivery patterns. The andys's assumes a profit
maximizing god for locd producersin their grain marketing decisons. Although devator loyaty and
other qualitative factors may influence the producer ddivery decison, it is assumed thet the locd grain
ddivery paternswill satiy profit maximizing criterion in the long run.

The andyss has two fundamental components. The first component concentrates on decisons
made by North Dakota farmersin marketing their grain. Spatid andysisis used to couple producer
trucking costs with local market board prices to estimate producer ddivery patterns. Grain production
and draw area spans are used as quantitative measures in discussing the ddlivery patterns. The second
component specifically emulates loca processor podtion in theloca grain market. An economic
decison modd illusgtrates the impact of changesin devator rail rates and producer trucking costs on the
relative competitiveness of loca processors.

Producer Delivery Patterns

Egtimation of producer ddivery codsis arudimentary, yet essentid, task in understanding loca
grain marketing patterns. A spreadsheet-based mathematical model of the decision was created to alow
for replication of this andysis by local decison makers. The modd rdies on rall rates, truck costs, and

distance in estimating producer decisonsfor locd grain ddliveries.
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The ddivery scenarios for marketing grain in proximity to shuttle facilities are estimated by
cdculating and plotting a series of indifference points for the producer decison. An indifference point is
defined by that distance at which the net price to a producer is equalized for two competing markets.
The net price consdered by the producer, in thismodd, is equa to the market price less the cost of
dedlivering the commodity to that market. A series of these indifferent points defines the outlying edge of

the draw areafor the shuttle market. The point of indifference, is defined by this equation:

[(P:- Re)- (P:- Ra)|- T(D=s- Da)

- 2T
where,
S = Focd (Shuttle) Facility
i =  Competitor (Elevator/Processor)
Facility

z = Termind Market

T =  Producer Truck Cost
Rs = Ral RaefromLoca Competitor

Facility to Termind Facility

R = Ral Ratefrom Loca Focd Facility
(Shuttle) to Termind Facility

P, = Temind Maket Price (eg. Nearby
Minneapolis Futures)

D, = Digance between Loca Competitor
Facility and Termind Market

D, = Digtance between Foca Facility
(Shuttle) and Termind Market
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This equation is gpplied to a multitude of market combinations to estimate grain draw area
boundary scenarios for 10 shuttle facilities consdered in thisandyss. The boundaries provide abase
for identifying likely grain origin territory for the fadlities. The share of grain the fecility handles from
within the boundary vary across commodities, facilities, and time, because production and market
conditions are dynamic. Each facility dso has an individud business plan and agod for annua grain
volume, which will affect its market decisons and influence locd grain didtribution patterns. The modd
and estimated draw area boundaries do, however, provide a base for discussing local grain delivery
patterns and infrastructure.

Base Case - Wheat

Aninitid gtep in assessing the influence shuttle train rates will have on the local grain market is
identifying the area affected by estimating draw area boundariesfor facilities with access to these rates.
Whest accounted for dmost haf of the grain produced in North Dakota between 1994 and 1999, thus,
it is the base case commodity for thisanalysis. A truck cost of $.0025 is gpplied in the base case. This
cost reflects the cost of operating a semi-truck and trailer, as described in the previous section of this
report. Minnegpalisisthetermind market used for defining gpplicablerall rates. A shuttle rateis not
published for the Minnegpolis market, so the proxy shuttle rate was applied based on industry comments
and shuttle train rates quoted for other markets. The shuttle rate is assumed to be $300 per car (9.1
cents per bushd) lower than the unit train rate. The boundaries estimated using these parameters form
the base case scenario and provide an gpproximeation of the affected market area. The sengtivity
andyss developed later in this analyssillustrates arange of potentiad impacts and the affect of dternative

market influences on loca grain marketing patterns.
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The base case shuttle draw areas areillustrated in Figure 14. The unique shape of draw areas
for individual shuttle facility locations reflect rail rate relationships, road network, and truck costs
represented in the producer marketing decision. Because commodity weights and rall rates are equd,
the base case draw areas are applicable for HRS wheat and durum. These draw area boundaries were
applied to county wheat production data to calculate the volume contained in each of the draw aress.

The production dengties for the commodities are illustrated in

Appendix B.
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HRS wheat production is most dense in the eastern hdlf of the state, with Pembina and Cass
offering the greatest dengties among North Dakota counties. The areaincluded in the 10 shuttle facility
boundaries accounts for approximately 45 percent of the total North Dakota land area. The 10 draw
areas encompass about 38 percent of North Dakota HRS whesat production and 39 percent of the
gate’s durum production. The net bushd estimates the combined draw areatota's and accounts for the
approximate draw area overlgps among shuttle facilities, of 7 and 17 percent, for HRS wheet and durum
production, respectively, and a 6 percent overlap of land in wheet draw aress.

The draw areafor the Alton location offers the highest volume of totd wheat among the shuttle
facilities, with an estimated 23.4 million bushels. Sterling, Gladstone, and Berthold draw aress are
edimated to contain more than 17 million bushels of wheat. Approximately 21.1 million bushels
attributed to Sterling and 18.5 and 17.8 to Gladstone and Berthold, respectively. Draw areasfor
Kindred, Scranton, and Jamestown fdl in the 10 to 15 million bushel range, with 14.7, 14, and 11 million
bushels of wheat produced in their respective draw areas. The Bowbells, Northgate, and Bottineau

fecilities are encompassed by draw aress each estimated to include less than 10 million bushdls of whest.

Of these Six fadilities, the “wheat” available to fadilities in Berthold and Bowbellsis
predominately durum, while the other facilities HRS whesat bushdls are a greater share of totd whesat
bushels. The compostion of the “wheat” bushdsisimportant because, as previoudy discussed, durum
has not exhibited as strong amarket as HRS whest for sales viaunit train and shuttle vehicles. In
addition, note that overlgp among shuittle facility draw areas should be considered when discussing

volumes, delivery patterns, and competition among markets.
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Table13. Shuttle Facilities- Draw Area Estimates for Wheat

L ocation HRS Wheat Durum Total Wheat
(1,000 Bushels)
Alton 22,792 571 23,363
Serling 15,411 5,735 21,146
Gladstone 16,040 2,498 18,538
Berthold 4,085 13,729 17,814
Kindred 14,405 315 14,720
Scranton 11,592 2,452 14,044
Jamestown 9,822 1,167 10,989
Bowbdls 2,445 6,067 8,512
Northgate 2,050 5,080 7,130
Bottineau 3,048 2,028 5,076

*Draw area extending to MN isincluded.

Commaodity

The draw areas defined for whest establish the base case scenario for the remainder of the
discussion regarding producer grain deliveries. The following economic analysis addresses the sengitivity
of these patterns to factors such as commodity, rail rates, producer truck costs, and commercia truck
delivery. Thefirg factor, commodity effects, isillustrated by comparing shuttle-rate based draw areas
for barley and corn to the shuttle-rate based wheeat draw areas. The barley andysisillustrated is
completed for eight of the shuttle facilities. Corn andysisis provided for asingle facility, Kindred. To
better manage time and form a more coherent discussion of the remaining four factors, Berthold,

Jamestown, and Kindred were sdlected for additiond individual case andyss.
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Barley

Spatid comparison of draw areas for wheat and barley resultsin smaller draw areas for shuttle
facilitiesin the barley market, with the exception of Bottineau. Dueto
production patterns and consstency among andyss (Appendix C) seven of the 10 shuttle facility
locations are consdered in the barley case.  Facilities in Gladstone, Scranton, and Kindred were
excluded. The draw aress estimated for the remaining seven shuttle facilities covered gpproximately 23
percent of the land areain North Dakota. Production in these draw area boundaries is estimated to be

26,354,000 bushels. Lessthe 119,000 bushels produced in
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Figure 14. Shuttle Draw Areas for Barley
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Minnesota, the combined draw areas of the seven facilities equate to 24 percent of North Dakota's
annud barley production.

Table 14. Shuttle Facilities- Draw
Area Estimatesfor Barley

L ocation Barley
(1,000 Bushels)
Bottineau 7,675
Berthold 5,892
Alton 5,058
Jamestown 3,105
Bowbdls 2,760
Serling 2,686
Northgate 1,631

*Draw area extending to MN isincluded.

Bottineau has the draw areawith the largest volume of barley — 7.7 million bushels. Barley
avalable in the draw aressfor facilitiesin Berthold and Alton is over the 5 million mark, a 5.8 and 5.1
million bushd s respectively. The other four facilities have draw areatotas for barley that range from 3.1
to 1.6 million bushels. Congdering that market discussons usudly quote a 10 to 15 million bushel
requirement for afeasble shuttle operation, given current market conditions, afacility would not be
economically successful using barley as the sole commodity for the shuttle market. In addition, barley
has exhibited some of the same tendencies as durum in its dependence on smdler freight lots, based on

market comments and the UGPTI North Dakota Grain Movement Statistics discussed previoudy in this

report.
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Corn
The find commodity consdered in thisanadyssiscorn. Corn production is
concentrated in the southeastern region of North Dakota (Appendix C), thus, adraw area
was estimated for only the Kindred location. The draw areais estimated to include 974,000 acres. In
terms of land, the draw area estimated for corn is about two-thirds the scope of the draw area estimated

for whest.

Figure 15. Shuttle Draw Areafor Corn

53



Approximatdly 14.2 million bushels of corn are included within the Kindred draw area
boundary. Six percent of the production was attributed to Minnesota, with the balance calculated for
the North Dakota portion of the draw area. This bushd estimate represents the forth largest volume
atributed to alocation for asingle commodity. As discussed in the previous section, corn hasa
tendency toward adaptability to larger shipment Szes. Therefore, the shuttle rate influenceislikely to be
strong compared to the other commodities.

Production Densities

Production dengties are an important aspect of potentid adjusmentsin locd grain ddivery
patterns. Individud facilities have business gods, which typicaly include projected grain volumes for
operaing profitable grain handling operations. Asthe projected grain volumes increase for an individud
facility, that facility seeks to penetrate more distant markets and increase share for grain avalable in the
locd area. In some circumstances the additiona volume may be available in the current draw aress.

When it is necessary to extend the draw area to attract additional business, the degree to which
adraw area must be expanded to obtain needed additiona bushelsis directly related to the density of
production in the draw area. For example, elevator A has a 1,000 acre draw areawith an average
dengty of 10 bushels per acre. Elevator B dso has a 1,000 acre draw area, but with an average dendity
of 30 bushels per acre. If dlevator A expands its draw area acreage by 25 percent, and total available
bushelsincrease by 2,500 bushels. This compares to an increase of 7,500 in available bushelsfor a25
percent draw area acre expansion by eevator B. The previous section has included production and land
area estimates for 10 shuttle feacilities. A brief discusson of differencesin densty of production among

regions and commodities completes this section. Thisdiscusson isimportant asit lendsitsdf to

54



understanding differences in the shuttle facility draw aress asthey are Sted in different regions of the
state.

Production density, measured in bushels per acre, averaged 10.1 for the composite of the shuttle
train facility draw areas. For comparison, the production densities for other areas of the U.S. Midwest
region were estimated in a 1998 study of shuttle trains. Dengties were estimated to be 52.4 bushels per
acrein aregion that covered much of central and eastern lowa and 39.4 bushels per acrein aregion
covering counties in southern Minnesota, southeast South Dakota, eastern Nebraska, and western lowa
(Vachd, et. d 1998). The dendties assgned to aternative Midwest locas provides an example of
regiond variation that should be considered in loca grain market assessments.

Regarding the production densities estimated for this study, production dengties vary acrossthe
gate. Corn produced in the Kindred draw arearaises the production density for thisfacility to nearly
double that of Northgate, the facility ranked second when the 10 facilities are ranked by production
dengty. Dengtiesfor Alton, Berthold, and Northgate range from 10.0 to 13.8 bushels per acre. The
balance of the facilities have draw areas with an estimated production density under 10.0. Bowbdlls,
Bottineau, and Jamestown form the mid-range group for production densitiesat 9.7, 8.1, and 8.0,
respectively. Three evators in the south-centra and southwestern regions have the lowest production
dengties. The dendtiesfor the Sterling, Scranton, and Gladstone facilities average 4.8 bushels per acre.
The range of production dengties from a high of 24.6 to alow of 4.1 illustrates the vast differencein the
landscape of North Dakotalslocd grainindustry. It isimportant to recognize characteristics such as
these in discussing how dhuttle rates may impact the local grain industry and itsinfrastructure needsin
specific regions.
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Table 15. Production Dengty in Shuttle Facility Draw Areas
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Therall rate case study examines the effect of dternative shipping costs on the competitiveness

of alocd devator. The base case devator grain draw territories, as aforementioned, include shuttle

rates for those facilities equipped to handle shuttle trains. To gauge the affect of these rates on local

gran ddivery patterns, grain draw territories were estimated for sdlect case studies. In theserail rate
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case sudies, other parameters including competing elevator rail rates and producer truck codts, are held
constant while the rail rate for the selected shuttle station is replaced with a unit train rate. These results
are an effective measure of the potentia impact of shuttle rates on locd grain ddivery patterns, because
in the recent past the unit train rate has been the lowest cost and most competitive aternative for

shipping grain viarall.
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The case study anayses show that rail rates have a substantia affect on the reach of an
elevator' sdraw area. When the shuttle rate is replaced with the applicable unit train rate, draw areas
contract in each case. The largest percentage decrease in acreage, 73 percent, is attributed to afacility
in Kindred competing for corn bushels. The smalest decrease in draw area size, 23 percent, is
attributed to Jamestown in the barley market. When the shuittle rate shipping option cannot be used, the
Berthold and Kindred average draw areas are reduced by an average of 36 and 56 percent,
respectively, for the commodities considered. Given the range of commodities and location considered
in these estimates, it appears that shuttle train rates increase an devator’ s draw area by gpproximately

50 percent, compared to the unit train draw area.
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Table16. Effect of Rail Rateson Local Grain Industry, Case Study
Results of Land in Elevator Draw

(1,000 Acres)
Berthold Wh Barley Average
Base Case 2,073 1,987 2,030
Unit Train Case 1,575 1,021 1,298
Change in draw acreswith 0 0 0
diminaion of shuttlerate 24% 49% 36%
Jamestown Whesat Barley Average
Base Case 2,068 1,150 1,609
Unit Train Case 809 890 850
Change in draw acreswith 0 om0 10
dimination of shuttle rate 61% 23% 42%
Kindred Wheat Corn Average
Base Case 1,422 974 1,198
Unit Train Case 589 262 426
Changein draw acreswith 599 -73% -66%

dimination of shuttle rate

Asdiscussed, density in the draw areadso is an important factor in understanding how shuttle
train rates might affect local grain digtribution patterns. Grain volume encompassed by draw arearadii is
defined by joining land area.and production dengity values. Among the nine cases considered, the draw
area volume decreases by an average 48 percent when shuttle rates are eliminated from the market.
When unit train rates are gpplied for estimating draw area volumes, Kindred volume (consdering whest,
durum, and corn) declines by 47 percent. Corn, the largest single volume commaodity for the Kindred
facility, decreases by 76 percent compared to the base case volume. HRS wheat volumes decline by

about one-third and durum by about 16 percent.
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Tablel17. Effect of Rail Rateson Local Grain Industry, Case Study Results of
Volumein Elevator Draw

(2,000 Bushels)
Berthold HRSWheat Durum Barley Totad
Base Case 4,085 13,729 5,892 23,706
Unit Train Case 3,009 10,484 2,641 16,134
Changein Draw AreaVolume with 0 0 0 0
Elimination of Shuttle Rate 26% 24% 5% 32%
Jamestown HRSWheat Durum Barley Totd
Base Case 9,822 1,167 3,105 14,094
Unit Tran Case 4,247 656 2,540 7,443
Change in Draw Area Volume with 0 0 0 0
Elimination of ShutleRae > 7 a4% 18% a1
Kindred HRSWheat Durum Corn Total
Base Case 14,405 315 14,188 28,908
Unit Train Case 6,365 200 3,464 10,029
Changein Draw Area Volume with 56% 3704 76% _65%

Eiminaion of Shuttle Rate

The volume in the Jamestown draw areais 47 percent lower when the unit train rete draw areais
compared to the base case shuttle draw case. Berthold experiences the smalest change in volume when
individua eevator unit and shuttle train rate draw areas are compared. The Berthold facility loses
access to about one-quarter of its volume it has access to with shuttle train rates for its largest volume
commodity, durum, when compared to the draw areafor unit train rate. Overdl volume available to the
Berthold facility declines by about one-third. The rdative reduction in grain draw volumes are smilar for
HRS whest, at 26 percent, but total volumes of HRS whest are about one-third of durum volumesin the
Berthold trade area. Barley volume, about 5.9 million bushelsin the base case, is most impacted as

volumes available under the unit train scenario are less than haf of the volume available when the shuttle
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rall rate can be accessed. Land areaand volume Statigtics are smilar in conclusons. Shuttle rates
provide devators with an opportunity to penetrate a new grain draw territory. The additiona territory
atributed to shuttle train rates is estimated to be 18 to 76 percent farther than the most distant market
available to the devator when it utilizes unit train rates, depending on commodity and location. The
average increase in volume attributed to the shuttle rate is about 50 percent.
Producer Truck Costs

The primary factor on the producer side of the farm-to-market ddlivery decison modd is cost of
delivery. The cost of ddlivery isbased on distance and truck cost in the mode applied for this study.
The North Dakota producer truck fleet, as discussed previoudy in this report, includes an array of
trucks from single-axle to semi-truck and trailer. To address the producer truck cost factor, sengtivity
to truck costsis analyzed by developing truck costs at opposite ends of the truck cost spectrum - single-
axle and commercia semi-truck. The results generated from this scenario are compared to results of the
base case scenario - producer semi-truck costs. With this methodol ogy, the diversity of the current
producer truck fleet, changing fuel prices, opportunity for custom trucking, and potentia for future

investment is addressed through the range of results estimated with aternative truck costs.
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The one measure of applicable producer truck costsisits effect on the size of draw areasfor the
case study facilities and commodities. For base case in whest, which uses the producer semi-truck rate
of $.0025 per bushel mile, Berthold, Jamestown, and Kindred have draw areas of 2,073; 2,068; and
961 thousand acres, respectively. Thefirg of the two adternative truck costs conddered in the sengtivity
andysisisthe sngle-axle truck cost. This cogt is congdered to be the maximum cost among possble

producer truck cost scenarios. The cost for operating the single-axle truck is nearly three times higher

Producer Semi COSt
Commercial Semi Cost sans

Single-Axle Cost  wm

Figure 19. Sensitivity of Elevator Draw Area Boundary to
Producer Truck Costs, Base Case - Wheat

than the semi-truck trailer, with a cost $.0091 per bushel, as detailed in a previous section. The effect of
replacing the semi-truck rate with the single-axle rate is a reduction in the spans of each draw area,

compared to the base case, consdered in the case study analysis. The average draw areasize
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decreases by about 44 percent. The draw areafor Berthold is reduced by 18 percent, 1,704 acres,
compared to reductions of 53 percent (978 acres) and 62 percent (589 acres) at Jamestown and
Kindred, respectively in the base case.

Table18. Effect of Producer Truck Costson Local Grain

Industry, Case Study Resultsof Land in Elevator
Draw for Wheat

Berthold Jamestown Kindred

Scenarios (1,000)
Producer Semi 2,073 2,068 961
Sngle Axle 1,704 978 365
Change in draw acres -18% -53% -62%
VS. base
Commercid Sami 3,803 3,312 1,769
Change in draw acres 83% 60% 84%
VS. base

Consdering the impact of increased producer truck costs across other commodities, Jamestown
experiences the greatest reduction in size of draw areawhen the draw areafor single-axle truck
deliveries is compared to the draw areafor producer semi deliveries. Consdering wheet, the sngle-axle
draw areaiis 74 percent smaller than the draw area defined by the producer semi scenario. Thereative
changes a Kindred and Jamestown are smilar for corn and barley, respectively, as draw areas are
reduced by about 60 percent compared to the area estimated under the producer semi scenario.

Effects vary substantidly in the case of lower producer truck costs, asillustrated by the second
scenario in the truck sengtivity andys's - commercid semi-truck. In thistruck scenario, a producer
truck cost of $.0017 per bushel reflects the costs for operations such as large farms, custom

combine/trucks, eevator-owned trucks, and commercid truck operations. The commercia semi-truck



rate is gpproximately one-third lower than the producer semi-truck operation costs due to economies of
equipment use. Thistruck cost provides the minimum cost for the producer truck cost sengtivity
andyss.

Congdering wheet, the base case commodity, application of acommercid truck rate hasa
subgtantiad impact on the reach of draw areas for each of the facilities. Berthold and Kindred have
smilar relaive increasesin draw area acres when commercid truck draw areas are compared to the
draw aress estimated for the producer semi, enjoying more than 80 percent increase in the Sze of their
respective draw areas. A smaller, but sill notable impact, dso is estimated for Jamestown at a 60
percent increase in draw area acres.

Table 19. Effect of Producer Truck Costson Local Grain Industry, Case
Study Results of Land in Elevator Draw for Barley and Corn

Berthold Jamestown Kindred
Scenarios (1,000 Acres)
Commodity Barley Barley Corn
Producer Semi 1,987 1,150 974
Single Axle Case 795 294 435
Changein draw -60% -74% -55%
acresvs. sami
Commercid Semi Case 2,075 1,410 1,359
Changein draN_ 4% 23% 40%
acresvs. semi

The impact of commercid truck rates on the draw areas for barley isless significant than for
wheat. Draw areaisincreased by only 4 and 23 percent, respectively, for Berthold and Jamestown
when draw areas are estimated using a commercia semi-truck cost compared to the draw areas

estimated using the producer semi-truck cost. The commercid truck rate does provide alarger draw

65



areafor Kindred in attracting corn, compared to the draw area available for producer semi deliveries.
The difference in the effect of truck rates on draw areas among facilities may be attributed to factors
such asthe ratio of truck-to-rall cost in the marketing equation, arelatively flat gradient in rail

rates,” blanket” ral rates, and proximity of competitors. Blanket rail rates refer to gpplication of the
same rate for elevatorsin aregion rather than scaling rates.

Table20. Effect of Producer Truck Costson Local Grain Industry, Case Study
Results of Volumein Elevator Draw

(2,000 Bushels)
Berthold HRSWheat Durum Barley Tota
Base Case 4,085 13,729 5,892 23,706
Sngle Axle Case 3,050 9,408 2,019 14,477
Changein Draw Volume  -25% -31% -66% -39%
Commercid Semi Case 7,509 22,666 6,851 37,026
Changein Draw Volume  84% 65% 16% 56%
Jamestown HRSWheat Durum Barley Tota
Base Case 9,822 1,167 3,105 14,094
Single Axle Case 3,474 552 685 4,711
Changein Draw Volume  -65% -53% -78% -67%
Commercia Semi Case 16,338 1,845 3,946 22,129
Changein Draw Volume  66% 58% 27% 57%
Kindred HRSWheat Durum Corn Tota
Base Case 9,457 239 14,188 23,884
Sngle Axle Case 3,553 103 6,933 10,589
Changein Draw Volume  -62% -57% -51% -56%
Commercid Semi Case 16,659 522 18,849 36,030
Changein Draw Volume  76% 118% 33% 51%
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A second measure of the relative importance of producer truck costsin the locad grain delivery
decison isgrain volumes. The effects on draw areaare amilar to those found in analyzing changesin the
land areaincluded under the dternative scenarios. The average reduction in volume available to the
facility when ddiveries are made via single-axle truck, compared to producer semi, is 54 percent among
the three facilities. Congdering HRS whest, durum, and barley, tota volumes decline by 67 and 39
percent, for Jamestown and Berthold, respectively, when volume in the draw areas for sngle-axle
producer deliveries are compared to the draw volumes estimated for producer semi deliveries. The
Kindred tota has a different composition as it includes HRS whest, durum and corn. Application of the
sngle-axle truck rates reduces volume in the Kindred draw areato less than haf the volume (56 percent
reduction) available in the producer semi draw area. Differences between the commodities may be
attributed to factors such as differencesin density acrossthe draw area, gradient of rall rates, and
commodity truck costs.

The effects of defining commercid semi-truck costs as the gpplicable cost for loca producer
grain ddiveries suggest longer truck ddiveries would likely occur as producer would truck farther to
access lower rail rates. Congdering the nine case studies (three facilities and three commodities), the
volume of grain avallable to the facility increased gpproximately 55 percent when deliveries based on
commercia truck costs were compared to deliveries based on producer semi-truck costs. Totd
volumes, considering HRS whest, durum, and barley, increased by 13.5 and 8 million bushels (56 and
57 percent), respectively, for Berthold and Jamestown when the lower truck rate was applied. The
Kindred facility had access to an additiond 12 million bushels - a 51 percent increase from volumes

available with the higher producer semi-truck rate. Asillugtrated in the array of results, locd grain
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ddiveries are influenced by many factors. The results summarized in this section provide a base for
understanding the sengtivity of grain flowsto inbound truck delivery costs and outbound rall rates. The
range of results may be vauable in interpreting market phenomenon and forecasting needs of the loca
grain industry continues to seek means for competing in agloba market.
L ocal Processor Relation M odel

The second component in the discussion of locd grain ddivery patternsis the effect of dternative
loca grain market scenarios on loca processors. North Dakota has long been a proponent of locd
processing. Its government supported the establishment of the State Mill and Elevator nearly eight
decades ago. The gtate continues, through financia and legidative efforts, to develop loca processing.
Thus, understanding the influence of loca grain market factors on the competitive pogtion of the facilities
isimportant for decison makersinvolved in infrastructure, economic development, and policy, aswell as

to producers who supply these markets. This reationship is described in the following equation:

MaxZ = 8a P - a DLF—a QF
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where,

Qr

Loca Grain Market (Elevator or
Processing Facility)

Producer Grain Fidd F
Price at Local Market

Producer Ddlivery Cost to Loca
Market

Quantity of Grain Produced in Fidd F

The key factor in understanding economic influence of a shuttle rate on the loca processing

market isin the determination of P_, the price a the locd market, where for example, the current priceis

amarket equilibrium for supply and demand. The opportunity for the elevator to access alower freight

rate through use of a shuttle train rate effectively shifts the export market supply curveto theright. The

loca processor, in comparison, continues to face the same tota trangportation cost, but the lower cost in

the competing market effectively shifts the supply curveto the left.

In the short run, the shift in the supply curve, which results from a change in the price of a

competing product, will increase prices for the domestic market. Where economicaly feasible, the

domestic market will interndize a portion of its freight rate and continue to operate. Over the long-run,

competitive pressures will establish a new market equilibrium where margind domestic buying will be

diminated and/or additional volume will enter the market.
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Figure 21. Short-Run Effects of Shuttle Rates on
Market Equilibrium

Three case study examplesillustrate how producer truck cost and elevator pricing scenarios
affect economics of the loca processing industry. Case studies include wheat producers close to Rugby
and Forest River, and a corn producer near Colfax. The relationship is viewed through two steps. First
is the determination of the elevator price, second is the producer marketing decision. The eevator price
isan input to the producer marketing decison. Three dternatives are consdered in the eevator pricing
portion of the relationship: (1) loca processor, (2) domestic or eastern market (Minneapolis, MN), and
(3) western export market (PNW or Pecific Northwest). The highest return among these dternatives —
samply defined as market price less transportation cost, becomes the elevator board price among the
producer options. The producer marketing decision is defined by two options, (1) eevator and (2) loca
processor. Producer return is defined as market price less trucking costs. It is assumed that the

producer will choose that market the maximizes his net return, given the truck he operates, as this truck
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type will determine histruck cost per mile. The impact of aternative truck costs on thisdecison is
illugtrated through a comparison of sngle-axle, tandem, and semi-truck deliveries to the two markets.

In the first example of the loca processor and shuittle rate relationship, the evator maximizesiits
return by sdlling into the PNW at the shuttle rate. The highest return to the producer with any truck type
isto market through the elevator for anet return of $2.22; $2.35; or $2.40 per bushel, respectively, for
deliveries made via a single-axle, tandem, and semi-truck. When the shuttle option is removed from the
market, the State Mill and the PNW are at par for the elevator, based on market price and freight rates.
The devator remains the best delivery option for producers, regardiess of truck type. Returnsto the
producer are reduced by nine cents per bushd to $2.13; $2.26; and $2.31 per bushd for single-axle,

tandem and semi-truck deliveries, respectively.
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Table21. Rail Rate Spreadsfor Local Processor vs. Shuttle Relationship: Wheat

Producer - Rughy

$/Bushe
Elevator Options: Offer Freight Net Market Price
With Shuttle With Shuttle No Shuttle
State Mill $2.71 $0.34 $2.37 $2.37
Minnegpolis, MN  $3.02 $0.65 $2.37 $2.28
PNW $3.59 $1.13 $2.46 $2.37
Maximum Price: $2.46 $2.37
Producer Options: . Net Return to Producer
Milesto
Truck Type Market Truck Cost With Shuttle  No Shuttle
Single-Axle
Elevator 50 $0.24 $2.22 $2.13
State Mill 292 $1.39 $0.98 $0.98
Tandem
Elevator 50 $0.11 $2.35 $2.26
State Mill 292 $0.64 $1.73 $1.73
Semi-Truck
Elevator 50 $0.06 $2.40 $2.31
State Mill 292 $0.36 $2.01 $2.01
Maximum Return: $2.40 $2.31

The other two examples of this relaionship are considered for producersin closer proximity to
locd processors. Thefirst of these scenarios considers awhesat producer located near Forest River.
The elevator is offered the same market options, the State Mill, Minneapolis, MN, and the PNW. The
elevator maximizes returns with a sde to the State Mill with or without the shuttle rate shipping option.
The highest return for the producer considers two market dternatives, loca eevator and the State Mill.
For the producer making the ddlivery via single-axle or tandem axle, the returns are a par for ddlivery to
the elevator or the State Mill. When the shuttle option is removed from the market, the marketing

choices and returns to the producer remain stable at $2.56; $2.61; and $2.63 per bushel. The close
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proximity of this elevator to the State Mill requires amore substantid rail rate adjustment for a definitive
shift of traffic from theloca processing truck market to amore distant rail market.

Table22. Rail Rate Spreadsfor Local Processor vs. Shuttle Relationship: Wheat
Producer - Forest River

$/Bushe
Elevator Options: Offer Freight Net Market Price
With Shuttle  No Shuttle With Shuttle No Shuttle
State Mill $2.71 $0.06 $0.06 $2.65 $2.65
Minnegpolis, MN  $3.02 $0.43 $0.52 $2.59 $2.50
PNW $3.59 $1.13 $1.22 $2.46 $2.37
Maximum Price: $2.65 $2.65
Producer Options: . Net Return to Producer
Milesto
Truck Type Market Truck Cost With Shuttle  No Shuttle
Single-Axle
Elevator 50 $0.09 $2.56 $2.56
State Mill 292 $0.24 $2.41 $2.41
Tandem
Elevator 50 $0.04 $2.61 $2.61
State Mill 292 $0.11 $2.54 $2.54
Semi-Truck
Elevator 50 $0.02 $2.63 $2.63
State Mill 292 $0.06 $2.59 $2.59
Maximum Return: $2.63 $2.63

The find example of the shuttle rate/local processor relation isillustrated for a corn producer
near Colfax. In this market relation, the elevator is again provided with three dternatives. (1) Cargill, a
local processor, (2) Minneapolis, MN, (eastern or domestic market), and (3) the PNW (western export
market). Among these markets, the PNW provides the highest
return to the devator when a shuttle shipping option isavailable. The producer maximizes his net return,

consdering market price less trangportation cost, by ddlivering to the loca devator for al
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Table23. Rail Rate Spreadsfor Local Processor vs. Shuttle Relationship: Corn
Producer - Colfax

$/Bushe
Elevator Options: Offer Freight Net Market Price
With Shuttle  No Shuttle With Shuttle No Shuttle
Cargill-Wahpeton $1.46 $0.06 $0.06 $1.40 $1.40
Minnegpolis, MN $1.53 $0.30 $0.39 $1.23 $1.14
PNW $2.36 $0.91 $1.00 $1.45 $1.36
Maximum Price: $1.45 $1.40
Producer Options: Miles Net Return to Producer
to
Truck Type Market Truck Cost With Shuttle  No Shuttle
Single-Axle
Elevator 20 $0.09 $1.36 $1.31
Cargill-Wahpeton 50 $0.24 $1.16 $1.16
Tandem
Elevator 20 $0.04 $1.41 $1.36
Cargill-Wahpeton 50 $0.11 $1.29 $1.29
Semi-Truck
Elevator 20 $0.02 $1.43 $1.38
Cargill-Wahpeton 50 $0.06 $1.34 $1.34
M aximum Return: $1.43 $1.38

truck types. The return to the producer varies at $1.36; $1.41; and $1.43 per bushel for deliveries
made via angle-axle, tandem, and semi-truck, respectively. When the shuttle option is removed from
the market, the local processor becomes the best market for the elevator. Producer returns continue to
be maximized through ddivery to the locd devator, but per bushd revenues are reduced by 5 cents per
bushd. Thus, theimpact of the shuttle rate on the ability of the local processor to compete for bushels

should be aconsderation in loca grain ddivery patterns and in viability of loca processng.
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CONCLUSION

The locd grain industry in North Dakota includes 440 devators, two Class | rall carriers, three
ghort line railroads, severa local processors, 3,858 rail miles, 106,514 road miles, and thousands of
farmers. In looking to the future of North Dakota s loca grain industry infrastructure it isimportant to
(2) view thelocdl infrastructure as a part of globa grain marketing network (2) determine, with the best
current knowledge, what resources the local segment of that much larger network will require, and (3)
rationaly dlocate available resources to maximize returns to the local segment of the network. Shuttle
rall rates are, in today’ s grain industry, the railroad’ s most competitive rate. Shuttle rates are available to
shippers equipped to meet specific volume, transaction, and operational commitments. Investment in
shuttle facilities and the ability of these facilities to utilize the more competitive ratesin attracting grain has
the potentid to strongly influence future loca grain flow patterns. Astheselocd grain flow patterns
adjust to new market sgnd's, demands on the locd grain gathering system will need to be addressed.
The objective of this sudy wasto provide a market-based synopsis of the potentid impact of shuttle
train shipments on North Dakotal slocad grain industry. Secondary objectives were to (1) profile the
local grain procurement network, (2) develop dternative network scenarios to andyze the influence of
dhuttle trains, and (3) provide framework for understanding the longer-term implications of shuttle trains
for North Dakota' s grain processing industry, infrastructure, and rural communities.

Facility infrastructure requirements, economic incentives, investment requirements, and financing
packages are unique to each shuttle venture. Based on an earlier UGPTI study, a $6 million green field
facility required goproximatdy 10 million bushd handle for profitable returns. Discussions with grain

companies and railroads suggest atarget of 12 to 15 million bushds for ashuttle facility. This bushel
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requirement compares to the current average annua handle of 1.2 million bushels for the North Dakota
elevator population, and average annud handle of 5.6 million bushdsfor the date'slargest devators.
Therefore, redigtribution of bushelsin the local €evator industry seems imminent.

Spatid analyss was used to estimate producer ddivery patterns for dternative rail rate and
producer truck cost scenarios. Grain production and draw area spans were used as quantitative
messures in discussing the delivery patterns. An economic decison model was employed to illusirate the
impact of changesin elevator rall rates and producer trucking costs on the relative competitiveness of
loca processors. HRS whest, durum, barley, and corn were consdered in this economic anayss of
shuttle rall rates on the loca grain marketing. In the base case, whedt, the areaincluded in the 10 shuttle
facility boundaries accounted for gpproximately 45 percent of the total North Dakota land area.
Regarding production, approximately 88.6 million bushes of HRS whegt and 32.9 million bushels of
durum were contained in the estimated shuttle draw areas. The 10 draw areas encompassed about 38
percent of North Dakota HRS wheat production and 39 percent of the state’' s durum production. In the
cases of barley and corn, shuttle facilities have the potentid to accumulate 26.5 million bushels (24
percent of average North Dakota production) and 14.2 million bushels (19 percent of average North
Dakota production), respectively, based on the estimated draw aress.

Congdering these four crops, the 10 shuttle facility draw areas have the potentid to originate
about 162 million bushds. In relative terms, 2 percent of the elevators may originate up to 32 percent of
the average annud production of whest, barley, and corn. This market share of North Dakota

production trandates to an average 16.5 million bushdls per facility. This potential concentration of
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bushels has implications for loca roads, short line railroads, bridge infrastructure, local processors, loca

communities, and the North Dakota eevator industry.
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Appendix A . U.S. Exports of HRS Wheat, Durum, Corn and Barley, by Port 1990 to 1999

1990
1991
1992
1993
1994
1995
1996
1997
1998

1999

90-94 Avg.

95-99 Avg.

HRS Wheat Durum Corn Barley
PNW Guf Tota PNW Guf Tota PNW Guif Tota PNW Guf Tota
45% 44% 259573 4% 27/% 79,721 21% 71% 2,080,438 24% 5% 128,570
41% 51% 288,093 4% 43% 43,619 18% 75% 1,752,116 38% 10% 66,665
33% 56% 395060 2% 31% 60,815 15% 80% 1,691,804 25% 12% 85,550
43% 44% 380,973 3% 43% 49,013 15% 78% 1,553,410 30% 7% 63,815
65% 21% 267,168 15% 68% 39,348 11% 83% 1,330,564 14% 4% 69,618
56% 25% 317523 2% 63% 36,814 26% 67% 2,329,833 68% 11% 62,126
48% 27% 321915 1% 57% 31,932 21% 73% 2,006439 68% 10% 35,989
53% 31% 250,132 0% 55% 45,017 26% 71% 1,589,131 54% 0% 75,996
53% 24% 247426 5% 57% 32,140 11% 78% 1545109 79% 0% 25,646
55% 26% 230,692 3% 59% 39,714 17/% 73% 1,967,320 82% 0% 25,366
45% 43% 318,173 6% 42% 54503 16% 77/% 1,681,666 26% 8% 82,844
53% 27% 273538 2% 58% 37,123 20% 73% 1,887,566 70% 4% 45,025

Source: Agricultura Marketing Service, USDA, Grain and Feed Weekly Summary and Statistics, various issues.



Note: Percents to not sum to 100, due to exports through others ports. Total (in 1,000 bushels) reflects exports through al ports.
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APPENDI X B. Individual Commaodity Production Densties
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Figure 22.

Production Density for North Dakota HRS Wheat

Production, Avg. 1994-1999
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Figure 23.

Production Density for North Dakota Durum
Production, Avg. 1994-1999
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Figure 24. Production Density for North Dakota Barley
Production, Avg. 1994-1999
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Figure 25. Production Density for North Dakota Corn Production,
Avg. 1994-1999
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