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PREFACE

The grain transportation system has faced many changes
in the past ten yvears. Deregulation of the transportation
gystem has caused a significantly different environment
within the transportation system.

The purpose of this study is to develop a series of
models to determine least cost flow patterns for Oklahoma-
produced wheat under different assumptions. Each model will
determine an optimal transportation mode and route for
movements of Oklahoma-produced wheat under different
alternatives.

Results from thls study show optimal flows under forty
different alternatives. Although the algorithm used in this
work does not have sensitivity analysis, the sensitivity of
the wheat transportation system in Oklahoma can be
determined by looking at the effects of changing assumptions
upon results. Before grain handling firms can make long-
term capital investments, these firms need to know what
flows are optimal a;d how sensitive these optimal flows are
to potential changes. These results should help provide
this information to firms in the grain transportation

industry.
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CHAPTER I
INTRODUCTION

The transportation industry is undergoing many changes.
Deregulation has allowed more flexibility in entry and exit,
rate pricing, and services made avallable. Rail line
abandonment and rallroad mergers have altered the cost
structure for the rail industry. These |tems, combined with
more competitive pricing, have led to a considerably
different environment for the grain transportation system.
These changes have affected and will contlnue to affect the
movement of hard red winter wheat from producers to domestic
and export markets.

Transportation of wheat is Important to the economy of
Oklahoma. Three factors make the Oklahoma economy highly
susceptible to changes in the grain transportation system.

These factors are:

1. Hard red winter wheat is a major cash crop in
Okl ahoma,
2. Large volumes of grain are transported in
Ok lahoma,
3. The existence of the McClellan~-Kerr Arkansas River

System and the proposal for the Poteau-Deep Fork

River System, both of which will be sensitive to

some proposed changes in transportation policies.
The Oklahoma Department of Agriculture (1986) reported

winter wheat to be the biggest cash crop in Oklahoma. The



average value of wheat production for years 1981 through
1985 was 638 million dollars. Oklahoma ranked second in the
nation in production of hard red winter wheat six of nine
vears from 1977 through 1985 and never ranked lower’' than
fourth during this period. Leath et al. (1981) showed
Oklahoma supplied 9.6 percent of U.S. wheat exports or about
103 million bushels in 1977. This was about 58.7 percent of
1977 production for Oklahoma.

Oklahoma plays another role in the wheat system; it is
the home of several large terminal elevators as well as
several flour mills and feed processors. As a result, high
levels of wheat movement occur In and through this state.
Table 1.1 compares the volume of wheat moving into, through,
and out of the staté by mode of transportation for the two
years, 1977 and 1985.

Trangportation costs have a direct affect on the price
of wheat in Oklahoma. The gulf basis is the difference
between the local elevator wheat price and the gulf price.
The basis is approximately equal to the transportation cost
from the local point to the gulf plus an operating margin
for the elevator. An inefficient transportation system
leads to higher transportation cost; therefore, a lower
Oklahoma wheat price than would exist under a more efficient
system.

The McClellan-Kerr Arkansas River Navigation System was
officially opened in December 1970. Warner (1981) reported

that by 1980, the Arkansas River system transported 3.7



million tons of outbound freight on the Oklahoma portion of
the waterway. Of this, farm products represented 852
thousand tons, mostly in the form of outgoing wheat. Warner
also estimated that the waterway reduced the cost of

transporting grain by $14.558 million in 1978.

Purpose

The purpose of this study is to develop a series of
models to determine least cost flow patterns for Oklahoma
produced wheat under different assumptions. Each model will

determine an optimal transportation mode and route for wheat

Table 1.1. Oklahoma Wheat Shipments by Mode.

1977 1985 (est)
Thousand Thousand
Wheat Shipments Bushels Percent Bushels Percent

Into Oklahoma 35,000 23,356
By Rail 24,500 70% 10,806 46%
By Truck 10,500 30% 12,550 54%
By Barge o 0% 0 0%
Intrastate 123,660 195,362
By Rail 89,035 72% 53,059 27%
By Truck 34,625 28% 142,303 73%
By Barge 0 0% 0 0%
Out of Oklahoma 134,000 86,066
By Rail 103,180 T7% 63,084 73%
By Truck 24,120 18% 16,696 20%
By Barge 6,700 5% 6,286 7%

Source: 1977 data from Mack N. Leath, Lowell D.
Hill, and Stephen W. Fuller, 1981.
1985 estimates from questionnaire data.



movements through Oklahoma under different alternatives.
Alternatives to be tested include the effects of contract
rail rates, of increasing maximum highway weight limits, of
constructing the proposed Poteau-Deep Fork River System, and
of increased barge user fees by either a fuel tax or a
segmented-specific ton-mile method.

This study considers only a small part of a large
transportation system. Thege results are for Oklahoma but
should be valuable throughout the southern plains since
Oklahoma is a key state in both wheat production and
transportation. As shown earlier, wheat grown outside
Oklahoma is shipped through terminal elevators in Oklahoma.
Furthermore, Oklahoma has access to three major modes of
transportation, truck, rail, and barge. Barges give
Oklahoma access to the Mississippi River system as well as
sea ports in New Orleans and Houston.

Many factors affect such a model; however, the size of
the model if these factors were endogenous would be
prohibitive. Therefore, these variables will be introduced

as exogenous constraints to these models.
Objectives

The objectives of this study are to:

1. Develop a least cost model of the wheat
transportation system in Oklahoma under current
conditions,

2. Analyze the internal effect of contract rates on
the structure of the wheat transportation system,



Analyze the Internal effect of increasing the
legal maximum highway weight limits,

Analyze the effect of a full cost recovery user
fee on the barge system by elther a fuel tax or a
gsegment-specific ton-mile tax,

Analyze the effect of a waterway system if it were
developed along the Deep Fork of the Canadian
River as presently under study.

These objectives will be accomplished through a series

of eight models. These models will be variations in these

agssumptions for the model iIn objective one. The eight

models will be:

1.

Least cost flow with contract rates between
terminal elevators,

2. Model 1 without contract rates for terminal
elevators,

3. Model 1 with truck net weights increased from
55,000 pounds to €5,000 pounds,

4, Model 1 plus ports in McAlester, Poteau, and
Eufaula on the Poteau-Deep Fork River System,

5. Model 1 plus full recovery fuel tax on existing
ports,

6. Model S5 plus Poteau-Deep Fork River ports,

7. Model S with the segment-specific tax instead of
the fuel tax,

8. Model 6 with segment-specific tax instead of the
fuel tax.

Furthermore, these eight models will be developed under

five sets of assumptions. These sets are:

A.

Handling costs of ten cents into and ten cents out
of an elevator, with farm storage equal to five
percent of production,

Handling costs of fifteen cents in and fifteen
cents out, with farm storage as sgspecified in Set A,



C. Handling costs of ten cents in and ten cents out,
with farm storage of 130,551 thousand bushels,
divided among countles according to county
production levels,

D. Set C plus a constraint on flows through New

Orleans such that flow above 6,286 thousand bushels
must be shipped on to Houston at an addlitional cost

of 8120 per thousand bushels,

E. Handling costs of fifteen cents in and fifteen
cents out, with farm storage of 130,551 thousand

bushels, divided among counties according to county

production levels.
Models will be specified by a model number and letter. The
number will refer to the model, 1 through 8, and the letter
will refer to the assumption set used, A through E.

The obJjectlives of this study will be met by comparing
flows and costs from different models. Models one and two
will be used to test the effect of contract rates on the
structure of the grain system. Models one and three will
determine the potential effects of Increased highway
welghts., Models one and four will test the potential
effects of the proposed Poteau-Deep Fork System. Models
five through eight will be compared to models one and four
to determine effects of inland barge sy;tem user fees upon
the Oklahoma wheat transportation system.

The remainder of this study will consist of a

literature review of issues in grain transportation and work

related to this study in Chapter 2. It will also review the

relationship between transportation cost and wheat price and

some work done In transportation research. Chapter 3 will

present the Out-of-Kilter Algorithm used to solve these

models. Chapter 4 will outline the structure of models used



in this study and present data used in these models.
Chapter 5 will present the results of these models. Summary'

and concluslons will be presented in Chapter 6.



CHAPTER 11
ISSUES IN GRAIN TRANSPORTATION

Wheat is transported from production reglions to
consuming regions throughout the world. OQOehrtman (1974)>
states:

Transportation iIs not desired for its own sake but

rather for its capacity to contribute ultimately

to the satisfaction of human wants.

The grain system, prices, flow patterns, and facility
locations are all related to transportation rates and modes
available. Regearch in graln transportation ls important
because the transportaﬁlon gsystem must be efficient for the

U.S. to be competitive with other nations in grain

exporting, states Fuller et al. (1981).
Theoretical Role of Transportation Costs

Transportation costs are Important in determining the
price of wheat at county elevators. Figure 2.1 shows a
hypothetical supply and demand curve for wheat. The
equilibrium price and quantity assuming zero transportation
cost (polint e) is OP¥ and 00¥*, respectively. Assuming
transportation cost of ab, the price paid by consumers lis

OPC, received by farmers is OPf, and quantity supplied is

0Qg.



Portions of transportation costs are paid by farmers
and portions are paid by consumers. The portion paid by
each group can be determined from the elasticity of supply,
Eg, and elasticity of demand, E4. Using this method, Koo
(1983)> concluded that the cost of transporting domestically
cbnsumed wheat would be shared nearly equally by wheat
producers and consumers, but wheat producers would pay a
higher percentage of transportation cost for export wheat.
This is important to Oklahoma wheat producers since a large
percentage of wheat produced in Oklahoma goes to export

markets.

0 Qg Q Q./u.t.

Figure 2.1. Hypothetical Supply, Demand and
Transportation Cost for Wheat.
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Rail Rate Regulation

The transportation Industry has been heavily regulated
for many years. One reason for regulation of the industry
is to protect captive shippers. Captive shippers have no
feasible source for transportation service except through
the service of one railroad. Rate regulations 1imit the
ability of the rail industry to monopolize these situations.

In recent years, deregulation has changed the trans-
portation industry significantly. This began with the
Rallroad Revitalization and Regulatory Reform Act of 1976
(4R Act) and was furthered by the Staggers Act of 1980.
These two acts have allowed more flexibllity in railroad
pricing. One major concern with deregulation iIs that
captive shippers still exist in areas far from markets or
alternative transportatlon modes. Although seome deregula-
tlon has occurred, the need for regulation still exists. As
Sorenson (1984, p. 646) states:

It is not a regulation versus deregulation debate

but rather a search for that set of operating

rules that most nearly flits collective concepts of

equity, economic efficiency, and productivity

growth.

Before the Staggers Act, the rail industry operated
under strict rulgs regarding entry and exit, rate pricing,
and service. The railroad industry could not make price
adjustments rapidly because rate lncreases required approval
of the ICC first.

Since the passage of Staggers, rail companies can make

contracts with individual shippers at reduced rates. These
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contract rates must exceed the variable cost (as defined by
the ICC in Rall Form A) of the haul but can be below the
prevailing rate. These contracts must be filed with the ICC
but are conflidential. Staggers has allowed the railroad to
respond to necessary rate changes more quickly. Staggers
allows contesting of contract rates within thirty days by
other shippers or carriers, but with confidentiality of
these contracts, contesting a contract is difficult.
Contract usage has the potential to cause structural
changes in the grain transportation system and in the grain
handl ing and storage system. These contracts make |t
possible for large terminal elevators to shlp wheat cheaper
through the use of unit trains. These rates are also
avallable to country elevators which can assemble volumes of
grain needed for multicar rates. This allows firms to
bypass terminal elevators. Researchers are concerned with
impacts thls may have on the grain transportation system.
Kriebel and Baumel (1983) report that between passage of the
Staggers Act, on October 14, 1980, and the end of 1982, 4400
contracts had been filed with the ICC. Preliminary survey
results from 1985 grain flow study shows that 19 percent of
rajl grain movements in Oklahoma were under contract rates.
Rail deregulation was enacted to make rail rates more
responsive. Proponents of deregulation claim that price
competition caused by deregulation will cause lower rates
and Improve the efficliency of the transportation industry.

They claim the PreStaggers rate structure reduced incentives
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for carriers to improve productivity and to lower cost. Koo
(1983) has determined that key variables in the

determination of rail rates under deregulation are:

1. Distance to be hauled,

2. Shipment size,

3. Frequéncy of shipments,

4 Levels of intermodal and intramodal

competition,

5. Market characteristics of the origin and
destination.

Little empirical research has been done on the effects
of the Staggers Act. Provisions for confidential contracts
and flexible rates make such research difficult. Some
research has been done on its effect upon grain prices.
Arguments by Koo (1983) and by Johnson (1983) suggest that
grain prices will be higher, but more volatile under these
new regulations. Fruin (1983) argues that even if prices
are more volatile, gralin producers will be better off
because of these higher prices. Adams and Anderson (1985)
tested these arguments by comparing PreStaggers basis with
PostStaggers basis for corn and soybeans. They concluded
that prices were higher and that corn prices were more
volatile. Evidence did not show that soybean prlices were
more volatile. A study by Koo (1982) estimated that average
shipping costs for wheat under nine different scenarios
would decrease from 51.68 cents to 38.34 cents per bushel
given a change from a rate based to a cost based

transportatlbn-prlcing system.
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Rail Line Abandonment

Rall 1llne abandonment is a major Issue for the
midwestern states. Because of low density of rail lines
throughout the southern plains, this is not a major iIssue in
Oklahoma at this time. ICC regulations make the abandonment
of rail lines a difflcult process. American railroads have
many miles of track which are old and in poor condition.
This track normally has very low traffic volume and is not
capable of handling the larger 100 ton grain hoppers.
Continued use and maintenance on these tracks generate large
losses for rallroads. Upgrading these lines will also cause
large losses. Therefore, railroads do not want to continue
using these lines.

Kriebel and Baumel (1979) present arguments between
shippers and rall industry leaders. Shippers on lines
targeted for abandonment argue that rail service is vital to
their business and that a loss of rail service will result
in efficiency losses for the transportation system. These
shippers clalm that loss of these lines would make shipping
productgs considerably more expensive, maybe impossible.
Communities on these lines claim that rail service is vital
to the survival of these towns. Railroad operators counter
with their own arguments. Their studies show that
abandonment will be offset by lower costs on main lines.
These lower costs will be enough to offset efficiency lost
by relying on trucks to haul grain to rai] lines. They

gstate that sixty-four percent of U.S. communities do not
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have rall service. Furthermore, that communities on
abandoned ]lines have continued to prosper.

A study by Baumel, Miller, and Drinka (1977) looked at
rail line abandonment in Iowa. Of seventy-one lines that
were under consideration for abandonment, ten were
determined as feasible to operate. For a line to be
feasible, it had to meet at least one of the following
criteria:

1. The line must carry sizable volume,

2. The 1ine must have one sizable or several smaller
nonagricultural shippers to maintain volume,

3. The line must be in a relatively good state of
repalr which reduces upgrading cost,

4, The line must be one of a few left in an area so
that it can draw volume from other abandoned
lines.

Losses from operating low volume |ines have made
competition with other modes of transportation difficult for
rallroads. Kriebel and Baumel (1979) state the rail
industry average return on investment for 1978 was 1.6
percent. Since trucks are more efficient on the shorter,
smaller hauls, the rail Industry loses traffic to the truck
industry. Anytime the rail industry was granted an increase
to cover losses on these tracks, the truck industry would
benefit from a little more traffic. The loss of traffic
made more miles of unfeasible track and made another rate
Increase necessary to cover higher fixed cost per unit.

This had become a cycle but may be broken with the Staggers

Act. A study by Michals, Levins, and Fruin (1982) of
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sixty-nine countlies in Minnesota determined which mode of
transportation would be the cheapest for each county to use
for grain shipments to Minneapolis. Table 2.1 shows the
number of counties where rail was least cost, truck was
least cost, and cost was equal for the two modes. Notice
how rall dominated through 1973, and how trucks have come to

dominate since that time.
User Charges

User charges are a major issue in the barge industry
and to a lessor extent in the trucking industry. Unlike
rail lines which are bullt and maintalned by thebrailroads,
the highways and inland water system are built and
maintalned by the government. Shafer (1979) argues a user
charge which could recover the cost of these resources would
create an lIncentive to use the least cost method. One
problem Is in assigning these costs. What percentage of

highway costs should trucks pay?

Table 2.1. Number of Minnesota Counties By
Least Cost Mode of Transportation.

Dominant Year

Mode 1970 1973 1975 1977 1979
Rail 30 58 0 0 0
Truck 18 8 66 69 69
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The barge industry presently has a user fee in the form
of a surcharge on fuel which was introduced at 4 cents per
gallon in 1980 and increased slowly to 10 cents per gallon
by 1985. The Reagan Administration has proposed that user
fees be Increased to recover full cost of the inland barge
system.

Hauser, Beaullieu, and Baumel (1985) studied the effect
of this charge under two proposed methods, a fuel tax and a
segment-specific ton-mile tax. A segment-specific ton-mile
tax would charge a user fee on a tbn—mile basis which would
vary with the development and maintenance costs on each
segment of the inland waterway system. They used a llnear
programming model! to determine optimal flows under the
present tax, the fuel tax, and the segment tax. Their study
showed that nationwide, the barge system would lose 14
percent of its current volume with a fuel tax and 18 percent
given the segment tax. Rall and trucking industries would
gain 9.4 and 10.8 percent, respectively, with the fuel tax
and would gain 11.4 and 16.7 percent, respectively, under
the segment tax. On the Arkansas Rlver system, a price
increase of 10.9 and 52.9 percent would be needed to cover
the fuel tax and the segment tax, respectively. These rate
increases would result in a decrease from 21.9 million
bushels grain moving by barge to 5.2 million for the fuel
tax and no grain movement for the segment tax.

Barges under the present structure can provide

competition for the 'rall system. A study by Johnson and
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Mennem (1976) determined that a combination of truck and
barge could transport wheat at cost equal to or below the
cost of rail from all parts of Kansas except for some
southwestern portions.

Fuller, Makus, and Taylor (1983) considered the maximum
revenue—-to-variable cogst (as defined in Rail Form A by the
ICC> ratio which the rail industry could charge before
losing traffic to other modes. Results from their study
concerning wheat grown in the southern plains region showed
that as distance from the barge system increased, so did the
allowable ratio. The ratios for Oklahoma were 1.5, 1.6, and
1.9 times varlable cost for eastern, central, and western
Oklahoma, respectively. Although the barge lndustry is
competitive under the present structure, Fruin (1981) argues
that the barge Industry may not be competitive if user fees
are inacted to recover the full cost of the inland waterway

system.



CHAPTER 111
THE OUT-OF-KILTER ALGORITHM

The models used in this thesis will be solved through
use of the Out-of-Kilter Algorithm (OKA>. Since OKA is
pased upon network procedures, the network procedure concept
will be discussed briefly before discussing OKA. Readers
desiring a more in-depth discussion should refer to Ford and
Fulkerson (1962), Potts and Oliver (1972), Plane and
McMillan (1971), or Stegelin (1979).

Applications in network procedure are discussed by
Anderson et al. (1982). Two well known network analysis

techniques are Program Evaluatlion and Review Technique
.(PERT) and Critlical Path Method (CPM)>. These two techniques
are used in planning, schedullng, and controlling large
scale projects. Network analysls can be used in finding the
shortest path between locations (the shortest highway route
between two clties), finding maximum flows through a system,
and designing communication systems. However, the emphasis
here Is upon its use in finding minimum cost flows.

Nodes and arcs provide the basis for work in OKA.
Nodes represent shipping or source locations (i) and
receiving or sink locations (j). Arcs are flows between

nodes and are named based upon the nodes they connect (i,J).

18
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Each arc has a cost (CiJ) associated with its use plus lower
and upper bounds. The minimum cost problem is to find the
flow which will minimize total cost of the flow:

Minimize Z ciJXiJ’ for all i and J (3.1

while not violating the constraints:

LiJ £ Xij $ UiJ’ for all i and j, (3.2)

§ XJi - ? X1J = 0 for all 1i. (3.3
where:

CiJ is a matrix of flow costs,

XiJ is a matrix of flows,

Li‘ is a matrix of lower bounds,

J .
UiJ is a matrix of upper bounds.

Stated verbally, this is find the minimum total flow cost
(3.1) such that flows are within the lower and upper bounds,
inclusively (3.2) and such that outbound flows are equal to
inbound flows for all nodes (3.3).

A feasible solution occurs when Equations (3.2) and
(3.3) hold. However, an optimal solution requires a
feasible solution where equation (3.1) is minimized.

OKA uses node "prices" (P; and P;) in its solution
process. The algorithm tries to bring arcs into "kilter" by
first adjusting flows and second by adjusting node prices
for arcs which are out-of-kilter. The algorithm starts with
all flows and prices set to zero and increases them as
necessary. The net cost of flow over an arc becomes:

Bjj = Cjj + Py - P (3.4)
The cost EiJ becomes the total cost to the system to

shipping from i to j. Using equations (3.2) and (3.4),

three equations can be developed to represent optimal cases:
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If ElJ < 0, then xiJ UIJ (3.5

If EiJ > 0, then XiJ = L

{ U.. (3.6

J iJ

iJ (3.7

If one of Equations 3.5, 3.6, or 3.7 hold for a given
arc, the arc is in-kilter. Table 3.1 shows these cases plus
the other possibilities for arcs which may occur In OKA. In
this table, The first letter is either K, for arcs in-kilter
(equations 3.5 through 3.7), or N for arcs not in-kilter.
Some have labels of F, R, or both. F (forward) indicates
that the flow over that arc can increase without bringing it
out-of-kllter or needs to increase to bring It into kilter.
R (reverse) means flow may decrease and remain in-kilter or
must decrease to come into kilter. For both to occur, the
arc muét be in-kilter. Flow may be increased or decregsed
without forcing the arc out-of-kilter for this case.

Each arc has a corresponding kilter number which is
non-negative. If the arc is in-kilter, this number is zero.
In cases where equation 3.2 does not hold (the case in the

left-most and right-most columns in Table 3.1), the kilter

Table 3.1. Possibilities for Arcs in the Out-of-Kilter
Algorithm.

- - O . - - —— T - - e - G " — Y —— —— ———— - - -

. Xig Sy Xy = by Big®ip®iy Xy =Yy Xig > Uiy
ElJ <0 NF NF NF K NR
EIJ =0 NF KF KFR KR NR

s " o T > S S~ S - - o — -~ - - —— - " " - - —— 4 ——— - -~ —



21

number is a measure of infeasibility. If the optimality
equations (3.5 through 3.7) do not hold (the out-of-kilter
arcs In the center three columns of Table 3.1), the kilter
number becomes a measure of the degree by which they fail to
be optimal. The equations needed to calculate kilter

numbers are:

LiJ - XiJ (3.8
EIJ [xij - UiJ] 3.9
EIJ [xiJ - LIJ] (3.10)
xiJ - UiJ (3.11)

Table 3.2 shows which equation is used to calculate kilter
number or the equation which determines that the arc is
optimal.

Ford and Fulkerson (1962, p. 164) report kilter numbers
in the OKA solution process are monotonic, nonincreasing.
This is with each iteration of the solution process, no
kilter number will lncrease; although, [t is possible that

no kilter number will decrease. Once an arc is in-kilter,

Table 3.2. Equation Used to Calculate Kilter Number for
OQut-of-Kilter Arcs or to determine that arcs are In-Kllter.

- ——— o > > T = S T . =n T T S S TES W M AP U ST AN A " S S A S e T T S . — ——— —— oy " -

. Kig Shig  *ig =iy by Xy =%y %2 %y
B, <0 3.8 3.9 . 3.9 3.5% 3.11
;=0 3.8 3.6* 3.6* 3.6* 3.11
B> 0 3.8 3.7% 3.10 3.10 3.11

* Indicates that arc is in-kilter.
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the arc will never become out-of-kilter. When all arcs are
brought into kilter, the optimal solution has been found and
the process completes.

An out-of-kilter arc indicates that it is necessary,
profitable or both to forward (increase) flow or reverse
(decrease) flow. The algorithm arbitrarily selects an
out-of-kilter arc (i,j). Forward flow indicates a need for
shipments from i to J; reverse flow iIndicates need for flow
from j to i. Table 3.1 has shown the cases where forward
and reverse flows may be needed.

To change flow on an arc (i,Jj) yet keep equation 3.3
equal, a path from j to I that will allow this flow change
must be found. To keep flows in balance when constructing
new paths, OKA "labels" each node. This label is keep with
the receiving node (j>. This labef identifies the shipping
node, the amount of flow, and the direction of flow. The
labels pattern is [1 %, KJ] where i is the shipping node,
the plus and minus indicate forward and reverse flow,

respectively, and KJ represents the amount of flow
necessary.

Failure to find such a path is termed non-breakthrough.
If this occurs, OKA will Increase node prices. The results
of the changing the node price will be:

a. another node is labeled in the j,i path,

b. one less arc is included in the j,i path,
Cc. no arcs remain to develop a path.
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If case a or b occurs, OKA will continue its attempt to find

a path from j to i. However, if case ¢ occurs, no path can

be found and the problem is determined to be infeasible.

OKA has several rules needed for labeling nodes. These

rules are:

Rule 1:

Rule 1la:

Rule 2:

Rule 3:

Before a node can be labeled, it must
a. be connected to a labeled node, and
b. elther be:

1. the sink of an arc with additional
forward flow pogsible, or

2. the source of an arc with
additional reverse flow possible.
When no nodes are labeled, OKA arbitrarily

gselects an out-of-kilter arc and either

a. labels the sink of the arc if additional
forward flow |Is possible, or

b. labels the source of this branch if
additional reverse flow is possible.
Find the smallest IEl (to be labeled as I)

from among all arcs which:

a. connects a labeled node to an unlabeled
node, and

b. either

1. € > 0, the source is labeled, and X
£ U, or

2. € < 0, the source is not labeled,
and X 2 L

Increase all unlabeled node prices by 1I.
NOTE: Do not change prices of labeled nodes.
If no node can meet the criteria set in a and
b, no flow will satisfy the requirements.

If node 1 is labeled and connected to node m,
and If node m is susceptible to being labeled
in accordance to rule 1, OKA labels node m as
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[1 %, Kml where the sign ¥ indicates the
possible direction of flow for (1,m) and Km
is equal to the smaller of

a. Kl’ from the label for 1, and

b. elther X - L or U - Xy
' dependinémuponlghethe%ma "leor a
"U" is in the arc description found
in Table 3.3.

Rule 3a: If all nodes are unlabeled (the labeling
process Is just beginning), node m will not
be connected with a labeled node. In this
case, node m will be labeled as:

(h ¥, K ] where h is an arbitrarily selected
node 1. The other details of the label are
the same as rule 3.

. Figure 3.1 diagrams the OKA solution process. This
diagram provides a summary of the OKA process. Proof that
the OKA algorithm terminates with an optimal solution can be
found in Ford and Fulkerson (1962), Potts and Oliver (1972),

or Bazaraa and Jarvis (1977).

Table 3.3. Upper and Lower Labels Used in Determining the
Value for Km in Rule 3 and Rule 3a.

e Kig $Big Xy = by LKy Ry =Yy Xy 2 Yy
B <0 U v U U
c =0 U U Uor L L L

o —— — o —————— ——— —— —— —— " — — - —— —— - —— ——  ——— —— ——————— ———— — ——
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Find all C values and branch
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Erase all labels and [Are all branches in kilcer?]
brunqh states.
no yes
Change {low oAong: the Choose an arbitrary out-of-

path by, the minimum K
on the path labels,
which will be the K

value on the label that
achieved breakthrough.

kilter branch for applying
a label. Call the branch

arbitrary selected the
"initial branch''.

yes

I'low assignments

are optimal.
[ Y

(breakthrough)

Source:

Figure 3.1.

Do [ have a path of labeled
nodes, including the initial
branch?

no

Can another node be labeled?

no

(non-breakthrough)

Increase all node prices of
unlabeled nodes.

Find new C values and new
branch states.

Label it.

yes

|

no

Are all branches in kilter?

yes

Stegelin,

1979, p. 76.
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Flow Diagram of the Out-of-Kilter Algorithm.



CHAPTER IV
DESCRIPTION OF MODELS AND DATA

This chapter discusses models considered in this
project. The first section discusses the structure of these
models developed. Nodes used in these models are enumerated
and the methods used to link these nodes to form arcs is
presented. This structure holds for all models included in
this stu&y. Different models are developed by changing cost
assumptions.

The second major section Is subdivided by model. Each
subdivision will focus on characterlsfics which make that

model unique in this study.
Model Structure

Oklahoma has thousands of wheat producers scattered
throughout the state. Therefore, it is not practical to
mode]l the wheat transportation system beginning at producer
level. To reduce the size of the model, all wheat is
considered to originate at one location per county; the
county seat. County seats were chosen since they tend to be
the largest community in any county, to be centrally

located, and to have best access to highways and railways.
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Wheat production, like farmers, is also scattered
throughout the state. Productlion is not equally dispersed
throughout the state. Wheat production in Oklahoma is
concentrated in the western half of the state with the
largest producing countles normally in the northcentral part
of the state. The eastern half of the state only produces a
small percentage of production. To reduce the size of the
model, fifteen eastern counties were removed from the model
by combining production from that county with production in
an adjacent county. A county was never combined with an
adjoinling county if production exceeded 240,000 bushels.
Table 4.1 shows which counties were eliminated, which county
received its production, and the shifted production level of
the county eliminated. The eilmlnation of these fifteen
counties reduces the model to 62 originating county nodes.

In some counties, production exceeds storage capacity.
Since harvest occurs over a short time period, usually about
two weeks In any county and a month for the entire state,
some wheat shipments must be made during harvest. During
harvest, the transportation system runs at full capacity.
One result of this is higher transportation costs during
harvest periods. To model thls occurrence, county
production was split into two nodes, one for production
which must move during harvest and one for production which
can be shipped later. Wheat which requires movement during
harvest will be referred to as harvest grain and wheat which

can be stored locally through the harvest period will be



Table 4.1.

Counties Eliminated

from Study.?®

- —————————  ———— i ————————————————————— T ——

Eliminated County Receiving

County

Production

County
Production

Coal
Delaware
Haskel]
Hughes

Lat imer
Love
Marshall
McIntosh
Murray
Nowata

Ok fuskee
Pushmataha
Seminole
Washington

Cherockee
Johnston
Maves
Segquoyah
Pittsburg
Leflore
Carter
Bryan
Okmu l gee
Pontotoc
Rogers
Creek
Atoka
Pottawatomie
Tulsa

Source:

1985
a

referred to as nonharvest grain.

maintained until

location.

Four rules were used to determine the amount of wheat

In thousands of bushels.

the graln reaches a terminal

Oklahoma Agricultural Statistics,

This distinction will be

elevator

which had tc be shipped during harvest for models without

farm storage.

1. Ten percent of county storage capacity had to be

These rules are:

28

maintalned for working room leaving ninety percent

available for grain storage,

2. Each county had farm storage equal to five percent
of production so that only ninety-five percent of

production would need commercial

harvesat,

storage during

3. Storage was empty at start of harvest,
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4, Excess storage capacity of one county could not be
used by other counties (unless these counties were
combined).

Rules used for models including farm storage are:

1. Farm storage was equal to county production
divided by state production times total 0Oklahoma
farm storage of 130,551 thousand bushels.

2. Stocks held in farm storage were equal to county
production divided by state production times
Ok lahoma farm stocks of 8,586 thousand bushels.

3. The percentage of commerclally-stored stocks to be
allocated to each county was computed by dividing
commercial storage capacity in a county by total
commercial storage capacity in the state (computed
as total county-level commercial storage capacity
plus terminal storage of 75 million bushels).

This percentage was then multipllied by total
commercially-stored stocks in Oklahoma of 88.5
million bushels.

4, Avallable storage at the county level was equal to
commercial storage plus farm storage less
commerclal and farm held stocks.

Table 4.2 1ists each county in the model with its storage
capacity, production level, nonharvest grain flow, and
harvest grain flow level.

Data used for Table 4.2 came from several sources.
Storage capacities were taken from those firms listed in the
Oklahoma Crain and Feed Agsociatjion Handbook. Terminal
elevators and feed processors were removed for this
calculatlion. Production levels came from Qklahoma

1tu tat} 985. The working space estimates
and the farm storage estimates used to determine county
storage excluding farm storage were determined using a 1977
survey conducted by Dr. Robert Oehrtman. Farm and

commercial ly-stored stocks,'and farm storage estimates used



Table 4.2. Storage Capacity, Wheat Production, Harvest
and Nonharvest Grain Movements Necessary for Commercial
and Commercial plus Farm Storage Models.?2

Commercial Commercial and
Storage Farm Storage
Storage Wheat Nonharvest Harvest Nonharvest Harvest
County Capacity Production Grain Grain Grain Grain
Alfalfa 5,406 6,890 5,210 1,680 6,890
Atoka 0 20 1 19 15 5
Beaver 2,492 5,818 2,534 3,284 5,740 78
Beckham 1,072 3,217 1,129 2,148 3,042 235
Blaine 8,948 6,333 6,333 6,333
Bryan 400 191 191 191
Caddo 5,199 5,344 4,946 398 - 5,344
Canadian 11,467 5,543 5,543 5,543
Carter 304 272 272 272
Cherokee 20 42 20 22 42
Choctaw 0 288 14 274 213 75
Cimarron 2,375 4,950 2,385 2,565 4,950
Cleveland 0 321 16 305 237 84
Comache 494 2,319 561 1,758 2,000 319
Cotton 2,097 4,473 2,111 2,362 4,473
Craig 551 644 528 116 644
Creek 0 196 10 186 145 51
Custer 7,827 5,728 5,728 5,728
Dewey 1,133 3,248 1,182 2,066 3,055 193
Ellis 1,856 2,886 1,815 1,071 2,886
Garfield 8,150 9,778 7,824 . 1,954 9,778
Garvin 220 ™M 234 477 653 58
Grady 1,670 1,746 1,590 156 1,746
Grant 5,150 9,720 5,121 4,599 9,720
Greer 406 2,567 494 2,073 2,132 435
Harmon 15 1,770 102 1,668 1,317 453
Harper 445 3,696 585 3,111 2,989 707
Jackson 4,933 5,967 4,738 1,229 5,967
Jefferson 366 1,042 382 660 982 60
Johnston 0 61 3 58 45 16
Kay 6,882 6,198 6,198 6,198
Kingf isher 5,141 6,589 4,956 1,633 6,589
Kiowa 3,349 5,873 3,308 2,565 5,873
Leflore 0 - 209 10 199 154 55
Lincoln 151 245 148 97 245
Logan 2,414 2,538 2,300 238 2,538
Major 2,853 4,183 2,717 1,406 4,183
Mayes 40 520 62 458 407 113
McClain 120 531 135 39 462 69
McCurtain 164 363 166 197 363
Muskogee 760 an 3N n
Noble 4,024 3,152 3,152 3,152
Ok lahoma 1,761 571 571 571
Okmulgee 40 323 52 21 262 61

Osage 0 621 31 590 459 162
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Table 4.2. continued.

Commercial Commercial and

Storage Farm Storage

Storage Wheat Nonharvest Harvest Nonharvest Harvest

County Capacity Production Grain Grain Grain Grain
Ottawa 2,398 890 890 890
Pawnee 440 316 316 316
Payne 1,389 ‘876 876 876
Pittsburg - 421 126 126 126
Pontotoc 530 80 80 80
Pottawatomie 500 344 344 344

Roger Mills 467 1,514 496 1,018 1,389 125
Rogers 490 372 372 372
Sequoyah 500 98 98 98
Stephens 358 534 349 185 534
Texas . 9,118 11,150 8,764 2,386 11,150
Tillman 4,590 5,427 4,402 1,025 5,427
Tulsa 266 529 266 263 529

Wagoner 0 483 24 459 357 126
Washita 2,856 4,850 2,813 2,037 4,850
Woods 6,502 7,179 6,211 968 7,179
Woodward 3,046 2,105 2,105 2,105

Totals 134,566 165,001 114,369 50,632 161,521 3,480

Source: Storage capacity from Qklahor

Wheat production from MMMM&M
3 All data in thousands of bushels.

to determine county storage for models including increased
farm storage were taken from gggin_sggggg June, 1986 and
January, 1987.

Since the system is not at capacity limits, nonharvest
grain shipments are not constrained. In these models,
county elevators may shlip nonharvest wheat to terminals,
flour millers, feed processors, or to other country

elevators to meet model requirements. The following
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guidelines were used throughout the development of these

models:

1. Rail could be used to ship to any terminal or to
mills in Shawnee and Enid (if rail is available at
county seat) if destination iIs within one hundred
miles,

2. Any country elevator, terminal, or barge location
can ship by rail direct to Houston for export,

3. Trucks could be used to haul to any terminal or to
millers listed above only if within 250 miles,

4, . Trucks could be used to haul to another country
elevator if the distance of this haul did not
exceed 100 miles,

5. Maximum wheat receipt limits were not imposed on

country elevators, millers, or terminals,

Harvest flows had to be modeled differently. Each
terminal has a maximum receiving capacity for the harvest
period. This constraint is normally caused by the elevator
leg which has limited capacity. During harvest, these
terminals receive grain at maximum capacity. Since separate
legs are often used for truck and rail receipts, these
capacities must be kept separate. To do thls, two sets of
nodes were added to the model for each terminal. These sets
represent truck receiving and rail receiving locations for
each terminal. Using harvest time trucking and rail costs,
country elevators may ship to the truck receiving node, the
rail recelving node, or both. These nodes then ship at no
cost to the terminal which they represent; however, they are
constrained to only allow the maximum capacity for that

terminal to be received during harvest. Harvest capacity
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for truck and rail receipts for each terminal in the model
is shown in Table 4.3.

Counties with rail facilities are further restricted so
that only two million bushels may be shipped during harvest
by truck before raill mgst be used. This restriction has been
placed in these models since the availability of trucks may
be limited during harvest. Locations which do not have rail
access were not restricted.

Once wheat has arrived at a terminal elevator, the

distinction of harvest or nonharvest grain is removed. Any

Table 4.3. Capacity Constraints Used
In Models for Terminals.?

—Capacity
Terminal Truck Rail
Oklahoma Terminals:
Enid 30000 30000
ShawneeP 0 0
River Ports:
Eufaula® 1500 2500
McAlester® 1500 2500
Muskogee 700 300
Poteau® 1500 2500
Catoosa 1500 2500
Wagoner 700 300
Texas Terminals:
Paris 3000 12000
Amarillo 3000 12000
Lubbock 3000 12000
Wichita
Falls 3000 12000
Ft. Worth 30000 30000
Houston 0 - 20000

——— — — — ——— i ——— ———————— ——————— ———— ———

4 A1l data in thousands of bushels.
Milling center.
Proposed port site.
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terminal, except for Houston and New Orleans, is allowed to
ship to other terminals. These shipments are done using
multicar rall rates. Rliver ports may also ship to New
Orleans by barge. In this model, no shipments are allowed
to New Orleans except barge shipments. No other constraints
have been placed on shipments between terminals.

The Out-of-Kilter Algorithm requires a complete flow
cycle to solve a model. To do this, two additional nodes
are used. These nodes act as a supply point and a demand
point. Arcs allocate wheat from the supply to the harvest
and nonharvest county nodes. The demand node collects the
grain from export elevators and domestic consumption nodes
included in the model. Arcs have been included to move
wheat from milling centers in Oklahoma to the demand node.
Arcs also move wheat from New Orleans and from Houston to
the demand node. An arc connects the demand node to the
supply node to complete the cycle. On this arc, the minimum
and maximum allowable flows are both set to 165,001,000
bushels, the wheat production in Oklahoma for 1985. This
forces the flow of wheat through the system. This structure
also allows the model to determine how much wheat should
move through Houston and through New Orleans.

This structure remain constant through all models
except Set D. In Set D, terminals im New Orleans are
restricted to 6,286 thousand bushel capacity. This amount
is equivalent to flows to New Orleans in preliminary survey

results of 1985 grain flow. Once this limit is reached,
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additional amounts can be barged to Houston for an
additional cost of 3120 per thousand bushel. This charge is
to pay higher barge costs to Houston. No additional
handling costs are included for flows through New Orleans to

Houston.

Individual Models

Model 1

Model 1 is the "base" model for this study. The
objective of this model is to determine the optimal flow
pattern under current operating conditions. Since other
models are compared to this model, an in-depth discussion of
costs will be presented in this section. Subsequent
sections will focus on how these other models differ from
the base model.

Arc costs are a combination of several components.
Included in each arc cost is a loadout charge for the
shipping node, fixed and variable costs for transportation
of the grain, and an unloading charge for the receiving
node. Assumption sets A, C, and D include ten cents each
for loadout and unloading, and gsets B and E include fifteen
cents each.

Table 4.4 shows truck and rail published rates per
hundred welght for hauls of S to 100 miles. These rates are
converted from hundred weight units to thousand bushel

units, and handling costs are added by the equation:
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Rate

HC + 600 R (4.1>
Where:

Rate Cost in dollars per 1000 bushel on arc,

R = Trangportation costs per hundred weight,

HC = Handling costs of $200 or $300.
The rate in hundred weights is multiplied by 600 to convert
from hundred weight into 1000 bushels. These published
rates are used for shipment of less than one hundred miles,
originating at county elevators for harvest and nonharvest
shipments. Table 4.5 shows rates used for shipments from
county locations to Houston. For locations without rail
gervice, truck subsidy rates were calculated.

Truck costs for over 100 miles are calculated using two

different equations, one for harvest and one for nonharvest

shipments. In model one, the equations for truck cost are:

Table 4.4. Published Truck and Rail Rates for
Selected Mileages in Cents per Hundred Weight.

— . —————— — — — ————— — —— ———_—— " ——— - — _— ——— —— — — —— ——— — ———— ——————

Miles Truck Rail
Hauled Costs Costs
) 13 20

10 14 90

20 15 90

30 17 90

40 18 90

50 20 20

60 24 90

70 25 90

80 28 90

90 30 92
100 31 92

Source: Jim Irtlandi, Transportation Consultant.
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TCH = HC + 1.64 Miles (4.2

TCy = HC + 0.93 Miles (4.3
Where:

TCH = Truck costs dur;ng harvest,

TCy = Truck costs other than during harvest,

HC = Handling costs of $200 or $300.
These equations are based upon trucking rates from Irlandi
(1987) of $1.50 per mile during harvest and $0.85 per mile
during nonharvest, and net welght of 55,000 pounds.

In Model 1, contract rates are available for larger
volume shippefs. Since contract rates are confidential,
these are only estimated values. Table 4.6 shows the rates
used in Model 1 for shipments between terminal elevators.

Also included in this model are arcs allowing flow from
river terminals to New Orleans. Like truck and rail modes,
the barge arcs must include a loadout and a unloading
charge.

Table 4.7 shows the barge costs used in Model 1. All
shipments have a New Orleans destination. Although costs
are shown for proposed ports on the Poteau-Deep Fork System,

these arcs are limited to zero flow in Model 1.

Model] 2

Model 2 and subsequent models use Model 1 as a
beginning point. In each model, an assumption has been

changed from those in Model 1. In Model 2, contract rail



Table 4.5. Rail Rate From County Seat
Locations to Houston for Export.

Alfalfa
Atoka
Beaver
Beckham
Blaine
Bryan
Caddo
Canadian
Carter
Cherokee
Choctaw
Cimarron
Cleveland
Comanche
Cotton
Craig
Creek
Custer
Dewey
Ellis
Garfield
Garvin
Grady
Grant
Greer
Harmon
Harper
Jackson
Jefferson
Johnston
Kay
Kingfisher
Kiowa
LeFlore
Lincoln
Logan
Major
Mayes
McClain
McCurtain
Muskogee
Noble

Ok 1ahoma
Okmu l gee
Osage
Ottawa
Pawnee
Payne

Cherokee
Atoka
Beaver
Sayre
Watonga
Durant
Anadarko
El Reno
Ardmore
Tahlequahb
Hugo

Boise City
Norman
Lawton
Walters
Vinita
Sapulpa
Arapaho
Taloga
Arnettb
Enid
Pauls Valley
Chickasha
Medford
Mangum
HollisP
BuffaloP
Altus
Waurlika
Tishamingo
Newk i rk
Kingf isher
Hobart
Poteau
Chandler
Guthrie
Fairview
Pryor
Purcell
Idabel
Muskogee
Perry
Oklahoma City
Okmu |l gee
Pawhuska
Miami
Pawnee
Stillwater
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Table 4.5. continued.

Pittsburg McAlester $540
Pontotoc Ada $612
Pottawatomie Shawnee $558
Roger Mills CheyenneP $566
Rogers Claremore $582
Sequoyah Sallisaw $570
Stephens Duncan $480
Texas Guymon $690
Tillman Fredrick 8516
Tulsa Tulsa $582
Wagoner Wagoner $492
Washita Cordell $576
Woods Alva $594
Woodward Woodward $612

—— —————— ——————— ——— ——— ———— ——— T —— ————————

Source: Jim Irlandi, Transportation
Consultant.
Enid Board of Trade.
@ Rates for 1000 bushels excluding
gandling charges.

Location uses Truck Subsidy Rates.

Table 4.6. Contract Rail Rates Used in Model

1.8

Receiver

Shipper Eufaula McAlester Muskogee Poteau Catoosa Wagoner Ft.Worth Houston

Enid 264 264 246 300 234 246

Eufaula
McAlester
Muskogee
Poteau
Catoosa
Wagoner

Paris 312 300 330 540 480 480
Amarillo
Lubbock
Wichita

Falls 282 282 300 312 312 312
Ft. Worth

666

300
282
312
558
360
330

300
378
396

234

450

516
498
516
444
516
516

504

408

Source: Jim Irlandi, Transportation Consultant.
3 All costs in dollars per thousand bushels.
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Table 4.7. Cost Used for Barge Shipments from
River Ports to New Orleans in Model 1.2

Costs to
Port Location New Orleans
Catoosa 160
Muskogee 151
Wagoner , 154
Eufaula 151
McAlester 15%
Poteau 150

Source: Jim Irlandi, Transportation Consultant.
@ All costs in dollars per thousand bushels.

rates are no longer allowed for interterminal shipments. .
Instead, a higher noncontract rate has been assumed.

Table 4.8 shows the noncontract rail rates used in
Model 2. Other costs have remained the same as in Model 1.
Results from Model 1 and Model 2 will be compared to analyze
the effects of contract rates on the wheat transportation

system.
Model 3

In Model 3, the loaded net weight for trucks has been
increased from 55,000 pounds to 65,000 pounds. A net load
weight of 65,000 would result in a gross truck weight of
90,000 to 95,000 pounds depending on the empty weight of the
truck. The truck costs equation for these higher weights
are:

TCH = HC + 1.38 Miles (4.4

TCN = HC + 0.78 Miles (4.5)



Where:

TCH = Truck costs during harvest.

TCy = Truck costs other than during harvest.

HC = Handling costs of $200 or $300.
These costs are based upon trucking costs estimates by
Irtandi (1987) of $#1.50 per mile during harvest and $0.85
per mile during nonharvest. Other costs and assumptions

remain the same as in Model 1.

Mode] 4

All costs in Model | are also used in Model 4. 1In

Model 1, the Poteau-Deep Fork ports have a maximum flow of

Table 4.8. Noncontract Rall Rates Used in Model 2.2

Receiver

Shipper Bufaula McAlester Muskogee Poteau Catoosa Wagoner Ft.Worth Houston

Enid 294 294 276 330 258 276 744 498
Eufaula 330 516
McAlester 312 498
Muskogee 348 570
Poteau 618 492
Catoosa 402 570
Wagoner 366 492
Paris 348 330 366 600 384 384 330 336
Amarillo 420 564
Lubbock 438 528
Wichita

Falls 312 312 330 348 348 348 258 408
Ft. Worth 318

Source: Jim Irlandi, Transportation Consultant.
3 All costs in dollars per thousand bushels.
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Zzero to keep the model from using these ports. In Model 4,
the maximum flow constraint is increased to 70 million
bushels for each port. This model assumes that these
proposed ports have been built and are operational. This
model will be compared with Model 1 to analyze the effects
of this proposed river system on the Ok1ahoma wheat

transportation system.

Barge user fees are a major issue in grain
trangportation. The next four models test the effects of
changing user fees on the inland barge system.

Two methods commonly considered for implementing the
barge fee are a fuel tax and a segment-specific ton-mile
ugser fee. The fuel tax would be applied such that all
sections of the inland barge system paid equally, despite
the development and maintenance costs necessary for each
particular section. The segment-specific fee would charge a
fee such that each section or segment of the river would pay
a fee to offset the development and maintenance costs
asgsociated with that segment. Since the McClellan Kerr
River System has high development and maintenance costs, the
segment-specific tax for it would be much higher. The
proposed Poteau-Deep Fork System would also have high fees
by this method.

A study by Hauser, Beaulieu, and Baumel (1985)>

estimated that costs on the Arkansas River would increase
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11% if a fuel tax were implemented and by 53% if a
segment-specific tax were implemented. These estimates have
pbeen applied to the barge costs shown in Table 4.7 to
compute the barge costs for models 5 through 9. Table 4.9
shows the costs used in these models.

Models 5 and 6 éssume the fuel tax is implemented.
Model 5 constrains the proposed ports out of the system
where Model 6 allows those proposed ports to enter the
system as well. Models 7 and 8 assume the segment-specific
tax has been implemented. As in models 5 and 6, models 7
and 8 assume the proposed ports are not in the system, and
in the system, respectively. In each of these four models,

all other factors remain the same as in Model 1.

Table 4.9. Cost Used for Barge Shipments from
River Ports in Models 5 through 9.2

Fuel Segment
Port Location Tax : Specific
Catoosa ; 178 235
Muskogee 168 231
Wagoner 171 236
Eufaula 168 231
McAlester 172 237
Poteau 167 230

——— . " —— —————————————— ————— - ———— ——— —_———— . — — ————— —— —

Source: Jim Irlandi, Transportation Consultant.
2 All costs in dollars per 1000 bushels.



CHAPTER V
RESULTS FROM SURVEY AND MODELS

This chapter will present results of models developed
within this project. Before this iIs done, the results of a
1985 survey of the Oklahoma grain transportation system will
be presented. Results of that survey were included to glve
the reader a "feel" for the actual flow patterns of Oklahoma

produced wheat.
Survey Results

The 1985 survey was conducted as part of a nationwide
grain flow study. The purpose of that study was to update a
1977 study. Results of the 1977 study were published by
Mack N. Leath, Lowell D. Hill, and Stephen W. Fuller (1981).
To protect the confidentiality of data, this survey will be
discussed on a regional bases.

The 1977 and 1985 surveys divide Oklahoma into four
regions, coded as 3601, 3602, 3603, 3604. Figure 5.1 shows
those areas of the state represented by each region. A
survey form was mailed to each country elevator listed in
the Oklahoma Grain and Feed Agsociation Handbook. This form

asked for those origins of grain purchases and destinations

44
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of graln shipments by region. The survey also asked what
mode of transportation was used to ship the grain.

Mail surveys followed by personal visits were used for
terminal elevators, river port sites, and large mills and
feed processors. These surveys asked for the same basic
information. Included in this survey was a breakdown of
grain purchased from farm organizations or from other
elevators.

Table 5.1 shows those shipments among the Oklahoma
regions, to Texas terminals, and to export, by mode based
upon thlis survey. Shipments into Oklahoma have been remocved
from this table. These are preliminary results from the
survey. Figure 5.2 shows regions used in Texas. This

figure ig helpful in interéreting Table 5.1.
Model Results

Model 1

As discussed in Chapter 4, Models 1A through 1E are base
models. Results of these models can be compared to the
survey results since 1985 production data were used.

Tables 5.2 through 5.6 show those results for Models 1A
through 1E, respectively. These tables show shipment origin
by county seat, destination of shipment, mode used, and
bushels shipped, for harvest and nonharvest movements.

These tables also show a destination, mode, and the lowest
positive shadow'price of a next best alternatives for both

harvest and nonharvest grain.



Table 5.1. Preliminary Results of Grain Flow Survey by
Region in Thousands of Bushels.

Bushels of Wheat
By Region of Origin.

Shipments To 3601
By Truck
By Rail

Shipments To 3602
By Truck
By Rail

Shipments To 3603
By Truck
By Rail

Shipments To 3604
By Truck
By Rail -

Shipments To 37112
By Truck
By Rail

Shipments To 3723P
By Truck
By Rail

Shipments To 3745€
By Truck
By Rail

To Export by Truck
To Export by Rail
To Export by Barge

2,967
324

oo

219

1,913
674

oo

21,083
19,033

3,596
1,384

295

[ N =]

oo

10,288
9,605

oo oo

oo

1,798

oo

536

o — o ——— ——— ————— —————— - " T —— — - " ——————— - — -

4 Includes Amarillo and Lubbock.

b Includes Paris.

€ Includes Wichita Falls and Ft. Worth.

47
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Tablae 5.2. Optinal Raceiver, Moda, and Flow for Harvast and Nonharvast Grain Hith Shadow Price for fllternative
Hith the Lowaest Shadou Prica by Location for Hodal 1A.

Optinal Flow Shadou Prices
(in 1000 Bu.)> (in $5/1000 bu.)>
Harvast Nonharvaest Harvast Nonharvest
Shi ppar Raceiver Hode Bushels Receiver Hoda Bushals Receiver Hode Price Raceiver Hodae Price
Rda Huskogea Truck 80 Catoosa Truck 4
Altus Houston Rail 1229 Houston Rail 1738 Lubbock Truck 103 Processor Truck 109
Rlva Enid Truck 968 Catoosa Truck 6211 Enid Rail 22 Houston Rail 15
Anadarko  Houston Rail 398 Houston Rail 194 Ft.Horth Truck 17 Catoosa Truck 22
frapaho Processor Truck 2527 Houston Rail 1s
Catoosa Truck 3201

Rrdnore Houston Rail 272 Huskogee Truck 109
Rrnatt Enid Truck 1071 Catoosa Truck 1815 Houston Rail 69 Hagoner Truck 31

Processor Truck 31
Atoka Paris Truck 19 Houston Rail 1 Huskogea Truck 33 Muskogee Truck 13
Baeaver Enid Truck 3202 Houston Rail 2531 Anarillo Truck 39 Procaessor Truck 30

Houston Rail 82 Lubbock Truck 39
Boise City Houston Rail 2565 Houston Rail 2388 Anarillo Truck 0 Lubbock Truck 128
Lubbock Truck Li]
Buffalo Enid Truck 3111 Catoosa Truck 585 Houston Rail [ Processor Truck 32
Chandler Catoosa Truck 97 Hagoner Truck 148 Catoosa Rail 0 Procaessor Truck 55
Cherokea Enid Truck 1680 Catoosa Truck 5210 Enid Rail 15 .Houston Rail 19
Cheyerwva  Houston Rail 1018 Houston Rail 1% Enid Truck 2? Catoosa Truck 9
Chickasha Ft.Horth Truck 156 Procassor Truck 293 Processor Rail 0 Catoosa Truck 6
Houston Rail 1292
Clarenora Catoosa Truck 372 Hagoner Truck 0
Cordeall Houston Rail 2032 Houston Rail 2813 Enid Truck 25 Procassor Truck 5
Duncan Houston Rail 185 Houston Rail 319 Ft.Horth Truck 9 Processor Truck 84
Durant Houston Rail 191 Huskogaa Truck r3
El Reno Catoosa Truck 5543 Processor Truck 2
Enid Enid Truck 1951 Catoosa Truck 7624 Catoosa Truck 82 Hagoner Truck 32
Fairviem Enid Truck 1406 Catoosa Truck 2777 Catoosa Truck 56 Hagoner Truck 32
Fredrick Houston Rail 1025 Houston Rail 41402 Ft.Horth Truck 13 Processor Truck 101
Gutiwriae Catoosa Truck 238 Huskogee Truck 2300 Huskogee Truck 30 Hagonear Truck 1
BGungeron Ararille Truck 2000 Houston Rail 8764 Lubbock Truck 0 Lubbock Truck 1?2
Houston Rail 386

Hobart Houston Rail 2565 Houston Rail 3308 Hich.Flls Truck 38 Procassor Truck 41
Hollis Houston Rail 1668 Houston Rail 102 Hich.Flls Truck 10 Processor Truck 61
Hugo Paris Truck 274 Houston Rail 14 Houston Rail 98 Muskogea  Truck 65

14



Tabla 5.2. continuad.
Optinal Flom Shadou Prices
(in 1000 Bu.> {n 571000 bu.)>
Harveast Nonharvest Harvast Nonharvest
Shippar Recaivar Hoda Bushals Raeceiver Hode Bushals Raeceivar Hode Price Recaiver Hoda Price
Kingfisher Enid Truck 1632 Catoosa Truck 4956 Processor Rail 36 Hagonar Truck 29
Catoosa Truck 1 Huskogee Truck 29
Lauton Ft.Horth Truck 1758 Houston Rail 561 Houston Rail 5 Processor Truck 58
Hangun Hich.Flls Truck 2073 Houston Rail 194 Houston Rail 1 Processor Truck 37
HcAlestar Catoosa Truck 126 Buskogea Truck 38
Hadford Enid Truck 2000 Catoosa Truck 5121 Enid Rail 0 Hagoner Truck 31
Houston Rail 2599
Hiani Hagonar Truck 890 Huskogea Truck 10
Huskogaea Huskogeae Truck 3’1 Hagonar Truck 61
Nawkirk Catoosa Truck 3198 Hagoner Truck 32
Procassor Truck 3000
Nornan Ft.Horth Truck 305 Procaessor Truck 16 Processor Truck 0 Catoosa Truck 4
Okl ahona
City Processor Truck 571 Catoosa Truck 48
Oknulgee Huskogee Truck 146 Huskogee Truck 52 Hagonar Truck 37 Catoosa Truck 1
Catoosa Truck 125
Pauls Ft.Horth Truck 17 Houston Rail 234 Houston Rail 54 Huskogea Truck 36
Valley Catoosa Truck 36
Pauhuska Catoosa Truck 590 Huskogee  Truck 31 Huskogea Truck 33 Catoosa Truck 1.5
Paunaea Huskogea Truck 316 Houston Rail 11
Parry Hagoner Truck 3152 Huskogeae Truck 8
Potaau Huskogea Truck 199 Catoosa Truck 10 Houston Rail 14 Houston Rail 6
Pryor Huskogea  Truck 333 Hagoner Truck 62 Catoosa Truck 10 Huskogee Truck 9
Hagonar Truck 125
Purcell Ft.Horth Truck 3% Catoosa Truck 135 Procaessor Rail 11 Processor Truck 0
Sallisau Catoosa Truck 98 Huskogee Truck 19
Sapulpa Catoosa Truck 186 Catoosa Truck 10 Huskogee Truck 40 Hagonar Truck 31
Sayre Hich.Flls Truck 92?7 Processor Truck 1129 Enid Truck 5 Catoosa Truck 9
Houston Rail 1221
Shaunaae Processor Truck 394 Huskogea Truck 2
Stillwater Hagoner Truck 376 Huskogaa Truck e
Procassor Truck 500
Tahlequah Huskogee Truck 22 Hagoner Truck 20 Hagonar Truck e Huskogee Truck 2
Taloga Enid Truck 2066 Catoosa Truck 1182 Catoosa Truck 28 Hagonar Truck 32
Procaessor Truck 32

0S



Table 5.2. continued.

Optinal Flom Shadou Prices
(Gn 1000 Bu.> Gn 571000 bu.>
Harvast . Nonharvest Harvast Nonharvast
Shipper Receivar Hoda Bushels Racaeivar Hoda Bushels Racaeivaer Hode Price Raeceivar Hoda Price
Tishoningo Ft.Horth Truck 58 Houston Rail 3 Paris Truck b Huskogee Truck 56
Houston Rail 1.5
Tulsa Catoosa Truck 263 Catoosa Truck 266 Hagonear Truck 86 Hagoner Truck 3
Vinita Hagonar Truck 116 Hagoner Truck 528 Hagonar Rail 0 Huskogee Truck 19
Hagonar Hagonar Truck 459 Hagonar Truck 24 Huskogaee Truck 46 Huskogee Truck 55
Halters Houston Rail 2362 Houston Rail 2111 Ft.Horth Truck 18 Processor Truck 120
Hatonga Catoosa Truck 4133 Procaessor Truck 20
Processor Truck 2200
Haurika Houston Rail 660 Houston Rail 382 Ft.Horth . Truck 12 Procaessor Truck 138
Hooduard Catoosa Truck 2105 Houston Rail 17
Tarninals

Enid Houston Rail 590 Catoosa Rail 194
Eufaul a
HcAlastar
Huskogee N.Orleans Barge 3850 Houston Rail 365
Potaau
Shaunae
Catoosa N.Orleans Barge 56378 Houston Rail 356
Hagonar N.Orleans Barge 5900 Houston Rail 290
Paris Houston Rail 4190 Huskogea  Rail 345
Anarillo Houston Rail 2000 Ft.Horth Rail 362
Lubbock
Hichita

Falls Houston Rail 3000 Huskogae Rail 293
Ft. Horth Houston Rail 3150 No Alternative
Houston Export 76793
N.Orlaeans Export 66128

[3°]
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Each table has two major sections, optimal flows, and
shadow prices, each subdivided into harvest and nonharvest
periods. The shipper column shows the county seat or
terminal which is shipping the grain. The receiver column
contains those terminals or county seats which are receiving
shipments. Entries in the mode column tell whether a
shipment was by truck, rail, barge. If shadow price was the
same for both truck and rail, the notation (T/R) was used.
Bushels show amount of shipment in thousands of bushels, and
price refers to the shadow price value of the next lowest
alternative in dollars per thousand bushels.

Results of Table 5.2 will be interpreted using
shipments from Altus since Ada has no harvest grain.

Optimal flows for Altus show rail shipments to Houston
during harvest amounting to 1229 thousand bushels and
nonharvest shipments to Houston by rail of 4738 thousand
bushels.

The shadow prices give additional information about the
results. These shadow prices are the "&/s" which are
dfscussed in Chapter 3. Using the Altus example, if 1000
bushels of harvest flow wheat were sent to Lubbock by truck,
leaving 1228 thousand to send to Houston, the total cost of
wheat flows in this model (value of the objective function)>
would increase by 103 dollars. Likewise, if 1000 bushels of
nonharvest wheat were shipped to Shawnee by truck, the
objective function value would be increased by 109 dollars.

This assumes the receiver can handle an additional one



Table 5.3. Optinal Receivaer, Hode, and Flou for Harvest and Nonharvest Grain Hith Shadow Prica for Alternative
Hith the Lowaest Shadou Price by Location for Hodal 1B.

Optinal Flom Shadon Prices
(Gn 1000 Bu.) (in $/1000. bu.)
Harvast Monharvest Harvast Nonharvaest

Shippar Raceiver Hoda Bushels Receivar Hode Bushels Recaeiver Hode Price Receiver Hode Price
Rda Procaessor Truck a0 Muskogee Truck e
RAltus Houston Rail 1229 Houston Rail 1738 Lubbock Truck 103 Procassor Truck 130
Alva Enid Truck 98 Houston Rail 6211 Enid Rail 22 Procaessor Truck 61
Anadarko  Houston Rail 398 Houston Rail 199 Ft.Horth Truck 17 Procassor Truck 65
Arapaho Houston Rail 5728 Procassor Truck 5
Ardnore Houston Rail 272 Procassor Truck 198
fArnett Enid Truck 1071 Procassor Truck 1117 Houston Rail 69 Catoosa Truck 418

Houston Rail 696
Atoka Paris Truck 19 Houston Rail 1 Huskogeae Truck 33 Huskogee Truck 113
Baaver Enid Truck 3202 Houston Rail 2534 Anarillo Truck 39 Processor Truck 51

Houston Rail a2 Lubbock Truck 39
Boise City Houston Rail 2565 Houston Rail 2385 Anarillo Truck 0 Lubbock Truck 225
Lubbock Truck 1]

Buffalo Enid Truck 3111 Houston Rail 588 Houston Rail (54 Processor Truck 16
Chandler Catoosa Truck 97 Processor Truck 148 Huskogee Truck 29 Processor Truck 0
Charokea Enid Truck 1680 Houston Rail 5210 Enid Rail 45 Processor Truck 58
Cheyenne Houston Rail 1018 Houston Rail 196 Enid Truck 27 Processor Truck 37
Chickasha Ft.Horth Truck 156 Houston Rail 1590 Processor Rail 1] Processor Truck 34
Claraenora Houston Rail 372 Procassor Truck 13
Cordall Houston Rail 2037 Houston Rail 2813 Enid Truck 25 Procassor Truck 26
Duncan Houston Rail 185 Houston Rail 319 Ft.Horth Truck L] Procassor Truck 105
Durant Houston Rail 191 Procassor Truck 136
El Reno Processor Truck 309 Processor Truck 61

Houston Rail 5234 Catoosa Truck 61
Enid Enid Truck 1954 Houston Rail 824 Catoosa Truck a3 Processor Truck 30
Fairvieu Enid Truck 1406 Houston Rail 2777 Catoosa Truck 56 Processor Truck 16
Fredrick Houston Rail 1025 Houston Rail 1902 Ft.Horth Truck 13 Procassor Truck 122
Guthrie Catoosa Truck 238 Houston Rail 2300 Muskogeae Truck 30 Processor Truck 3
Guyron Anarille Truck 2000 Houston Rail 8764 Lubbock Truck 1} Lubbock Truck 142

Houston Rail 386

Hobart Houston Rail 2565 Houston Rail 3308 Hich.Flls Truck 38 Processor Truck 62
Hollis Houston Rail 1668 Houston Rail 102 Hich.Flls Truck 10 Processor Truck 82
Hugo Paris Truck 274 Houston Rail 14 Houston Rail %8 Procaessor Truck 145
Idabeal Paris Truck 197 Houston Rail 166 Houston Rail 12 Procassor Truck 221
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Table 5.3. continuad.

Optinal Flou Shadou Prices
Gn 1000 Bu.) (in $/1000 bu.)
Harvast Nonharvest Harvast Nonharvest
Shipper Raecaeiver Hode Bushals Recaiver Hoda Bushels Receivaer Hode Price Racaiver Hoda Price
Kingfishaer Enid Truck 1632 Houston Rail 1956 Processor Rail 36 Processor Truck 15
Catoosa Truck 1
Lauton Fi.Horth Truck 1758 Houston Rail 561 Houston Rail 5 Procassor Truck 79
Hangun Hich.Flls Truck 2073 Houston Rail 1494 Houston Rail 1 Processor Truck 58
HcRAlaster Houston Rail 126 Catoosa Truck 61
Haedford Enid Truck 2000 Houston Rail 5121 Enid Rail 1] Processor Truck 51
Houston Rail 2599
Hiani Houston Rail 890 Procassor Truck 1
Huskogee Nuskogea Truck 371 Processor Truck 59
Hankirk Houston Rail 3198 Processor Truck 6
Procaessor Truck 3000
Norrnan Ft.Horth Truck 305 Houston Rail 16 Processor Truck 1] Processor Truck 1
0Okl ahona .
City Procassor Truck 571 Houston Rail 61
Okrulgea  Muskogee  Truck 116 Huskogee  Truck 52 Hagonar Truck kg Catoosa Truck 4
Catoosa Truck 125
Pauls Ft.Horth Truck @w? Houston Rail 231 Houston Rail 54 Procassor Truck 94
Valley
Pauhuska Catoosa Truck 590 Huskogea Truck 3 Huskogae Truck 33 Procassor Truck 1
Paunea Houston Rail 316 Huskogea Truck 89
Perry Houston Rail 3152 Processor Truck 1%
Poteau Ruskogee Truck 199 Houston Rail 10 Houston Rail 11 Procassor Truck 20
Pryor Huskogaa Truck 333 Hagonar Truck 62 Catoosa Truck 10 Huskogee Truck 9
Hagoner Truck 125
Purcell Ft.Horth Truck 3% Houston Rail 135 Procaessor Rail 41 Processor Truck 28
Sallisau Catoosa Truck 98 Procassor Truck 5
Sapul pa Catoosa Truck 186 Houston Rail 10 Huskogea Truck 0 Catoosa Truck S
Sayra Hich.Flls Truck 927 Procassor Truck 1129 Enid Truck L Houston Rail g
Houston Rail 1221
Shaunee - Procassor Truck 31 Houston Rail 16
Stilluatar Houston Rail 376 Hagonar Truck 29
Procassor Truck 500
Tahlaquah Huskogaee Truck 22 Hagonar Truck 20 Hagoner Truck 7 Huskogee Truck 2
Taloga Enid Truck 2066 Procassor Truck 1182 Catoosa Truck 28 Processor Truck 26
Tishoningo Ft.Horth Truck 58 Houston Rail 3 Paris Truck 45 Huskogee Truck 156
Houston Rail 15
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Table 5.3. continued.

Optinal Flou Shadow Pricas
(n 1000 Bu.) (n $/1000 bu.)
Harvast Nonharvaest Harvast Nonharvast
Shipper Receivar Hode Bushels Receivar Hoda Bushels Receivaer Hode Price Receiver Hoda Price
Tul sa Catoosa Truck 263 Catoosa Truck 266 Hagoner Truck 86 Houston Rail 50
Vinita Hagoner Truck 116 Houston Rail 528 Muskogea Truck 10 Hagonar Truck 11
Hagoner Hagoner Truck 159 Hagoner Truck 29 Muskogeae Truck 46 Houston Rail 8
Haltors Houston Rail 2362 Houston Rail 2111 Ft.Horth Truck 18 Processor Truck 111
Hatonga Houston Rail 1133 Processor Truck i P
Processor Truck 2200
Haurika Houston Rail 660 Houston Rail 382 Ft.Horth Truck 12 Processor TVruck 159
Hoodsuard Houston Rail 2105 Procassor Truck 35
Tarninals

Enid Houston Rail 7590 Catoosa Rail 294
Eufaula
HcAll ester
Huskogee N.Orleans Bargea 1154 Houston Rail 365
Potesu
Shaunaeae
Catoosa N.Orleans Barge 1864 Houston Rail 356
Hagoner N.Orleans Barge 806 Houston Rail 290
Paris Houston Rail 4190 Huskogeae  Rail 445
Anarillo Houston Rail 2000 Ft.Horth Rail 1462
Lubbock
Hichita

Falls Houston Rail 3000 Huskogee Rail 343
Ft. Horth Houston Rail 3150 No fAlternative
Houston Export 139097
N.Orlaans Export : 3824
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Table 5.4. Optimal Raeceivaer, NHoda, and Flou for Harvest and Nonharvast Grain Hith Shadow Price for RAlternative
Hith tha Louast Shadow Pricae by Location for Hodal 1C.

Optinal Flow Shadou Prices
(in 1000 Bu.> (Gn 571000 bu.>
Harvaest Nonharvaest Harvast Nonharvest

Shi ppar Recaeiver Hoda Bushals Raceiver HModae Bushals Receivar Hoda Prica Recaiver MHode Price

Ada Huskogeae  Truck 80 Hagoner Truck 16

Altus Houston Rail 5967 Ft.Horth Truck 66

Alva Catoosa Truck 3709 Hagoner Truck 17
Houston Rail 3470

Anadarko Houston Rail 5344 Huskogeae Truck 27

Rrapaho Processor Truck 958 Houston Rail 1
Catoosa Truck 4770

Ardnore Houston Rail 272 Paris Truck 84

firnatt Catoosa Truck 2886 Hagonar Truck 16

Rtoka Houston Rail 5 Houston Rail 15 Paris Truck 61 Huskogee Truck 13

Baavar Houston Rail 78 Houston Rail 5740 Anarillo Truck 20 Enid Truck 13

Boisa City Houston Rail 4950 Lubbock Truck ’6

Anarillo Truck 76

Buffalo Houston Rail 707 Enid Truck 350 Enid Truck 13 Houston Rail 20
Catoosa Truck 2639

Chandl ar Hagonear Truck 2495 Processor Truck 68

Charokee Catoosa Truck 6890 Houston Rail 4

Chayenne Houston Rail 125 Houston Rail 1389 Lubbock Truck 1 Catoosa Truck 24

Chickasha Houston Rail 1746 Huskogea Truck 11

Claraenore Hagonar Truck 372 Catoosa Truck 15

Cordell Houston Rail 4850 Procassor Truck 20

Duncan Houston Rail 534 Ft.Horth Trouck 61

Ourant Houston Rail 191 Huskogaa Truck ’3

El Reno Processor Truck 309 Huskogea Truck 2
Catoosa Truck 5234

Enid Catoosa Truck 9778 Hagoner Truck 17

Fairvieu Catoosa Truck 41683 Hagoner Truck 17

Fradrick Houston Rail 5427 Ft.Horth Truck @

Guthriae Huskogea Truck 2538 Hagonar Truck 1

Guyron Enid Truck 11150 Lubbock Truck 1]

Anarillo Truck 0

Hobart Houston Rail 5673 Hich.Flls Truck 45

Hollis Houston Rail .53 Houston Rail 1312 Hich.Flls Truck 11 Hich.Flls Truck 14

Hugo Houston Rail e Houston Rail 213 Paris Truck 0 Paris Truck 25

Idabeal Houston Rail 363 Paris Truck 111

9S



Tabla 5.4. continuad.

Optinal Flou Shadou Prices
¢Gin 1000 Bu.) Gin $/1000 bu.)
Harvaest Nonharvast Harvast Nonharvast
Shi ppaer Raceiver Hodae Bushels Raceiver Hode Bushels Receiver Hoda Price Recaeiver Hode Price
Kingfisher Catoosa Truck 6589 Huskogee Truck 11
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 21 Ft.Horth Truck 37
Hangun Houston Rail 135 Houston Rail 2132 Hich.Flls Truck L] Hich.Flls Truck 9
Hcfil ester Catoosa Truck 126 Paris Truck o
Hedford Catoosa Truck 9720 Hagonar Truck 16
Hiani Hagonar Truck 890 Muskogaa Truck 10
Huskogea Huskogee Truck 371 Hagonar Truck 61
Neskirk Catoosa Truck 3198 Hagoner Truck 17
Procaessor Truck 3000
Nornan Houston Rail 84 Huskogea Truck 237 Procassor Truck 0 Processor Truck 6
Okl ahona
City Processor Truck 571 Huskogee  Truck °
Okmul gaa Huskogee Truck 61 Huskogee Truck 262 Catoosa Truck 19 Catoosa Truck 19
Pauls
Vallay Houston Rail 58 Houston Rail 653 Ft.Horth Truck 5 Ft.Horth Truck 15
Pashuska Catoosa Truck 162 Huskogee Truck 159 Huskogee Truck 14 Catoosa Truck 60
Paunaa Huskogee Truck 316 Houston Rail 11
Perry Hagonar Truck 3152 Huskogee Truck 8
Potaau Houston Rail 55 Houston Rail 154 Huskogee Truck 80 Paris Truck 1
Pryor Hagonar Truck 113 Hagonar Truck 07 Huskogea Truck 9 Huskogee Truck 9
Purceall Houston Rail 69 Huskogaa Truck 162 Ft.Horth Truck ] Ft.Horth Truck 1]
Sallisan Catoosa Truck 96 Huskogea  Truck 4
Sapulpa Catoosa Truck 51 Catoosa Truck 115 Hagoner Truck 16 Hagonar Truck 16
Sayrae Houston Rail 235 Processor Truck 3042 Anarillo Truck 0 Hich.Flls TYruck 0
Lubbock Truck 0
Shaumea Huskogee Truck 311 Processor Truck 13
Stilluater Hagonear Truck 376 Huskogee Truck s
Processor Truck 500
Tahl aquah Hagonar Truck 12 Huskogee Truck 2
Taloga Houston Rail 193 Catoosa Truck 3055 Enid Truck 0 Hagonar Truck 17
Tishoningo Houston Rail 16 Houston Rail 15 Ft.Horth Truck 14 Ft.Horth Truck 33
Tulsa Catoosa Truck 529 Hagonar Truck 58
Vinita Hagoner Truck 644 Huskogee Truck 19
Hagonar Hagoner Truck 126 Hagoner Truck 357 Huskogeae Truck 55 Huskogae Truck 55
Halters Houston Rail 4473 Ft.Horth Truck ‘1
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Table 5.4. continued.

Optinal Flow Shadou Prices
¢in 1000 Bu.) ¢in $71000 bu.>
Harvast Nonharvast Harvast Nonharvast

Shipper Racaeivaer Hode Bushals Racaiver HNode Bushels Raeceiver Hoda Price Recaiver Moda Price
Hatonga Catoosa Truck 4133 Houston Rail 9

Procaessor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck 65 Ft.Horth Truck 75
Hooduard Catoosa Truck 2105 Houston Rail 2

Terninals
Enid
Eufaula
HcAlestaer
Huskogea N.Orlaans Barga 5130 Houston Rail 365
Poteau
Shaunaee
Catoosa H.Orleans Barga 70000 Houston Rail 311
Hagonar N.0rlaans Barge 6724 Houston Rail 290
Paris :
Anarillo
Lubbock .
Hichita
Falls

Ft. Horth
Houston Export 61067
N.Orleans Export 816854
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Table 5.5. Optinal Raeceiver, Mode, and Flou for Harvest and Nonharvest Grain Hith Shadow Pricae for Altaernative
Hith the Louaest Shadou Price by Location for Hodael 1D.

Optinal Flou Shadou Pricas
(in 1000 Bu.) (n 571000 bu.)
Harvast Nonharvaest Harvast Nonharvast

Shippar Racaiver Hodae Bushals Raceivar Hode Bushals Racaiver Hoda Price Raceiver Hode Price
Ada Muskogaa  Truck ' 80 Paris Truck 0
Ft.Horth Truck 0

Altus Houston Rail 5967 Ft.Horth Truck 114
Alva Houston Rail 179 Catoosa Truck 64
Anadarko Houston Rail 5391 Procassor Truck 65
Rrapaho Houston Rail 5726 Processor Truck 12
Ardnore Houston Rail 272 Paris Truck 125
Arnatt Enid Truck 2886 Houston Rail 13
Rtoka Houston Rail 5 Houston Rail 15 Paris Truck 61 Huskogee Truck 92
Beavaer Houston Rail ’8 Houston Rail 5710 Amarillo Truck 20 Enid Truck 20
Boisa City Houston Rail 14950 Lubbock Truck 83
fAnarillo Truck a3

Buffalo Houston Rail 7o7 Enid Truck 2989 Enid Truck 13 Houston Rail 13
Chandlar Hagoner Truck 215 Procaessor Truck 10
Charokee Houston Rail 6890 Catoosa Truck 60
Chayanna Houston Rail 125 Houston Rail 1389 Lubbock Truck g | Procassor Truck 41
Chickasha Houston Rail 1746 Procassor Truck 34
Clarenora Houston Rail 32 Catoosa Truck 0
Hagonar Truck 0

Cordell Houston Rail 4850 Procassor Truck 33
Duncan Houston Rail 534 Ft.Horth Truck 109
Durant Houston Rail 191 Ft.Horth Truck 125
El Reno Procassor Truck 309 Catoosa Truck 13

Houston Rail 5234

Enid Houston Rail 9778 Enid Truck 1
Fairview Houston Rail 411683 Procassor Truck 23
Fraedrick Houston Rail 5427 Ft.Horth Truck 95
Guthrie Houston Rail 2538 Processor Truck 3
Guynon Enid Truck 5625 Lubbock Truck 0
Houston Rail 5525 Anarillo Truck 0

Hobart Houston Rail 5973 Hich.Flls Truck 58
Hollis Houston Rail 453 Houston Rail 1317 Hich.Flls Truck 11 Hich.Flls Truck 27
Hugo Houston Rail 75 Houston Rail 213 Paris Truck 0 Paris Truck 66
Idabal Houston Rail 363 Paris Truck 152
Kingfisher Houston Rail 6589 Processor Truck 15
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Table 5.5. continued.

Optinal Flou . Shadou Prices
{in 1000 Bu.)> (n 571000 bu.)
Harvest Nonharvest Harvest Nonharvest
Shipper Raceivar Hode Bushals Raceiver Hoda Bushals Raecaeiver Hode Price Racaiver Hode Price
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 21 Ft.Horth Truck 85
Hangun Houston Rail 135 Houston Rail 2132 Mich.Flls Truck 0 Hich.Flls Truck 22
HcAlastar " Houston Rail 126 Paris Truck 1?
Hadford Houston Rail 9720 Catoosa Truck 16
Hiani Houston Rail 890 Hagonar Truck 65
Huskogaea Huskogee Truck 371 Hagonar Truck 61
Naukirk Catoosa Truck 2901 Processor Truck 13
Procassor Truck 3000
Houston Rail 294
Nornan Houston Rail 84 Houston Rail 232 Procassor Truck 1] Processor Truck 1
Okl ahona
City Procassor Truck . 571 Houston Rail 61
Oknulgea Huskogee Truck 61 Huskogee Truck 262 Catoosa Rail 19 Catoosa Truck 4
Pauls
Vallay Houston Rail 58 Houston Rail 653 Ft.Horth Truck 5 Ft.Morth Truck 63
Pashuska Catoosa Truck 162 Huskogea Truck 159 Houston Rail 3 Processor Truck 29
Paunea Houston Rail 316 Huskogeae Truck 68
Parry Houston Rail 3152 Muskogee Truck 34
Poteau Houston Rail 55 Houston Rail 154. Huskogae Rail 121 Paris Truck 42
Pryor Hagonar Truck 113 Hagonar Truck 407 Huskogee Truck 9 Huskogea Truck 9
Purcell Houston Rail 69 Houston Rail 162 Ft.Horth Truck 0 Procassor Truck 28
Sallisau Catoosa Truck 98 Huskogee Truck 19
Sapulpa Catoosa Truck 51 Catoosa Truck 115 Houston Rail 16 Houston Rail 16
Sayre Houston Rail 235 Processor Truck 601 Anarillo Truck 1] Hich.Flls Truck 0
Houston Rail 2411 Lubbock Truck 0
Shaunea Procassor Truck 311 Houston Rail 39
Stilluater Houston Rail 376 Hagoner Truck 8
Processor Truck 500
Tahlequah Hagonar Truck 12 Huskogea Truck 2
Taloga Houston Rail 193 Processor Truck 3055 Enid Truck (1} Procaessor Truck 19
Catoosa Truck 19
Tishoningo Houston Rail 16 Houston Rail 45 Ft.Horth Truck 11 Paris Truck 80
Tulsa Catoosa Truck 529 Houston Rail 1
Vinita Houston Rail 694 Hagoner Truck 20
Hagoner Hagoner Truck 126 Hagonar Truck 357 Hagonar Truck 19 Houston Rail 29

Haltars Houston Rail 4473 Ft.Horth Truck 119
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Table 5.5. continued.

Optimal Flou Shadou Pricaes
(in 1000 Bu.) (Gn $/1000 bu.d
Harvast Nonharvest Harvast Nonharvast

Shipper Receiver Hode Bushals Racaivar Hoda Bushals Recaiver HNode Pricea Recaeiver Hode Price
Hatonga Houston Rail 1133 Procassor Truck 24

Processor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck 65 Ft.Horth Truck 123
Hooduard Houston Rail 2105 - Procaessor Truck 92

Terninals
Enid
Eufaul a
HcAlastar
Huskogea N.Orleans Barge 1233 Houston Rail 286
Potaau
Shaunaee
Catoosa N.Orleans Barge 3889 Houston Rail 277
Hagoner N.Orleans Barge 1161 Houston Rail 211
Paris
finarillo
Lubbock
Hichita
Falls

Ft. Horth
Houston Export 136635
N.Orleans Export 6286
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Table 5.6. Optinal Raecaeivaer, Moda, and Flou for Harvast and Nonharvest Grain Hith Shadow Price for Altaernativae
Hith the Lowest Shadou Prica by Location for Hodal 1E.

Optinal Flom Shadowu Pricaes
(in 1000 Bu.) (n 5/1000 bu.d
Harvast Nonharvest Harvest Nonharvaest

Shippar Recaiver Hodae Bushels Raceiver Hode Busheals Recaiver Hoda Price Receivar Hode Price
Ada Processor Truck 80 Huskogee Truck 0
Paris Truck 0

Ft.Horth Truck (1]

Al tus Houston Rail 5967 Ft.Horth Truck 135
Alva Houston Rail 2179 Procassor Truck 1
RAnadarko Houston Rail 5344 Processor Truck 65
Arapaho Houston Rail 5r°28 Processor Truck 12
Ardnora Houston Rail 222 Paris Truck 146
Arnatt Enid Truck 2886 Houston Rail 13
Atoka Houston Rail 5 Houston Rail 15 Paris Truck 61 fuskogea Truck 113
Baavar Houston Rail 7’8 Houston Rail 5740 Anarillo Truck 20 Enid Truck 20
Boisa City Houston Rail 4950 Lubbock Truck 83
Anarillo Truck 83

Buffalo Houston Rail 07 Enid Truck 2989 Enid Truck 13 Houston Rail 13
Chandl er Processor Truck 215 Procaessor Truck ’
Cherokea Houston Rail 6890 Processor Truck 65
Cheyenna Houston Rail 125 Houston Rail 1389 Lubbock Truck 71 Processor Truck 14
Chickasha Houston Rail 1746 Procaessor Truck 34
Claraonora Houston Rail 32 Processor Truck 20
Cordell Houston Rail 416850 Proceassor Truck 33
Duncan Houston Rail 534 Processor Truck 112
Durant Houston Rail 191 Procaessor Truck 143
El1 Reno Processor Truck 61 Catoosa Truck 641

Houston Rail 5479

Enid Houston Rail 9778 Enid Truck 1
Fairvias Houston Rail 1183 Processor Truck 23
Fraedrick Houston Rail 5427 Ft.Horth Truck 116
Guthrie Houston Rail 2638 Procaessor Truck 3
Buynon Enid Truck 5625 Lubbock Truck 0
Houston Rail 5525 Anarillo Truck 0

Hobart Houston Rail 5873 Hich.Flls Truck 58
Hollis Houston Rail 153 Houston Rail 1317 Mich.Flls Truck 11 Hich.Flls Truck 2?7
Hugo Houston Rail ’5 Houston Rail 213 Paris Truck 0 Paris Truck 8?
Idabal Houston Rail 363 Paris Truck 173
Kingfisher Houston Rail 6589 Procassor Truck 15
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Table 5.6. continued.

Optinal Flou

Shadou Prices

(in 1000 Bu.)> {n 5/1000 bu.)
Harvest Monharvast Harvast Nonharvast
Shipper Receivar Hodae Bushals Receiver Hode Bushels Raceivar Hode Price Receivaer Hoda Price
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 24 Processor Truck 86
Hangun Houston Rail 135 Houston Rail 2132 Hich.Flls Truck 0 Hich.Flls Truck 22
NcRlastar Houston Rail 126 Paris Truck 38
Hadford Houston Rail 9720 Processor Truck S8
Hiani Houston Rail 890 Processor Truck 81
Huskogea Huskogee Truck 371 Hagoner Truck 66
Nawkirk Houston Rail 3198 Processor Truck 13
Processor Truck 3000
Nornan Houston Rail 84 Houston Rail 237 Procaessor Truck 5 Processor Truck 1
0kl ahona
City Processor Truck 571 Houston Rail 61
Okmulgee  Huskogee Truck 61 Huskogee Truck 262 Procassor T/R 0 Catoosa Truck L |
Catoosa T/R ]
Pauls
Vallay Houston Rail 58 Houston Rail 653 Ft.Horth Truck S Ft.Horth Truck 84
Pauhuska Houston Rail 162 Huskogea Truck 459 Catoosa Truck 11 Processor Truck 8
Paunea Houston Rail 316 Huskogee Truck 89
Parry Houston Rail 3152 Procassor Truck 46
Poteau Houston Rail 55 Houston Rail 154 Huskogee Truck 121 Paris Truck 63
Pryor Hagonar Truck 113 Hagoner Truck 407 Hagorar Rail 0 Huskogaee Truck 9
Purcell Houston Rail 69 Houston Rail 162 Ft.Horth Truck 0 Processor Truck 28
Sallisau Catoosa Truck 98 Procassor Truck 12
Sapulpa Houston Rail 51 Houston Rail 115 Catoosa Truck 1 Catoosa Truck 5
Sayre Houston Rail 235 Processor Truck 521 fAnarillo Truck 0 Hich.Flls Truck 0
Houston Rail 2521 Lubbock Truck 1]
Shaunea Processor Truck 311 Houston Rail 39
Stilluater Houston Rail 376 Hagoner Truck 29
Procassor Truck 500
Tahlequah Hagonar Truck 1> Huskogae Truck 2
Taloga Houston Rail 193 Processor Truck 3055 Enid Truck 1} Procassor Truck 19
Tishoningo Houston Rail 16 Houston Rail 35 Ft.Horth Truck 11 Paris Truck 101
Tulsa Catoosa Truck 529 Houston Rail 50
Vinita Houston Rail 61 Hagoner Truck 11
Hagonar Houston Rail 126 Hagonar Truck 357 Hagonar Truck 1.0 Houston Rail 8
Haltaers Houston Rail 4473 Ft.Horth Truck 190
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Table 5.6. continued.

Optinal Flou Shadou Prices
(in 1000 Bu.) Gn 571000 bu.>
Harvest Nonharvest Harvast Nonharvest

Shipper Recaeiver Hoda Bushels Raecaiver Hoda Bushels Recaeiver Hode Price Raceiver Hoda Price
Hatonga Houston Rail 1133 Procaessor Truck 24

Procassor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck 65 Ft.Horth Truck 144
Hooduard Houston Rail 2105 Procassor Truck 92

Tarninals
Enid
Eufaula
HcAlaster
Huskogea N.Orleans Barge 1153 Houston Rail 365
Potaeau
Shaunae
Catoosa N.Orleans Barga 627 Houston Rail 356
Hagonear H.Orlaeans Barge 919 Houston Rail 290
Paris
Anarillo
Lubbock
Hichita
Falls

Ft. Horth
Houston Export 140222
N.Orlaeans Export 2699
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thousand bushels without violating any constraints. The
last‘two rows show the total amount of wheat from the model
received at Houston and at New Orleans for export.

Figures 5.3 through 5.7 show destinations of nonharvest
wheat movements out of each county for Models 1A through 1E,
respectively. Shipments to processors are shown only if the
county ships to no other location. If a county ships to
more than one non-processor, that receiving the largest
shipment is used. Figures 5.8 through 5.12 show
destinations of harvest wheat movements out of each county
for Models 1A through 1E, respectivelyﬂ The rules discussed

for Figures 5.3 through 5.7 also apply for these figures.

Mode] 2

Model 2 tests the effect of contract rates upon the
Oklahoma wheat transportation system. Contract rates have
been removed from Model 1 and replaced with noncontract
rates in Model 2. Comparing these two sets of models will
test the impact of contract rates. Tables 5.7 through 5.11
show the results for Models 2A through 2E. The objective
function value for Model 2A is $114,823,024. This is
$655,744 higher than Model 1A.

Flow patterns of these models differ little from the
base models. In these models, contract rates are only used
for shipments between terminals. Since terminals are
handling low volumes of grain in the base models, increasing

rail rates between terminals has little effect on flows.
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Table S5.7. Optinal Recaiver, Hoda, and Flou for Harvast and Nonharvest Grain Hith Shadou Price for Alternative
Hith the Louest Shadou Price by Location for Hodal 2A. ’

Optinal Flou Shadou Prices
(Gn 1000 Bu.) CGn $/1000 bu.>
Harvast Nonharvest Harvast Nonharvaest
Shippar Racaivar Hoda Bushals Recaeiver Hoda Bushels Receiver Hode Price Raceiver Hoda Price
Ada Huskogee Truck 80 Catoosa Yruck e
Altus Houston Rail 1229 Houston Rail 4738 Hich.Flls Rail 126 Processor Truck 111
Alva Enid Truck %8 Catoosa Truck 6211 Enid Rail 1 Houston Rail 15
Anadarko  Houston Rail 398 Houston Rail 1916 Ft.Horth Truck 20 Catoosa Truck 22
Arapaho Processor Truck 2527 Processor Truck 2
Catoosa Truck 3201
Ardrore Houston Rail 272 Huskogaee Truck 109
Arnatt Enid Truck 1071 Catoosa Truck 1815 Catoosa Truck S Hagoner Truck 3
Atoka Paris Truck 19 Houston Rail 1 Houston Rail 61 Huskogee Truck 13
Beaver Enid Truck 3284 Processor Truck 2631 Houston Rail 19 Houston Rail 16
Boisae City Houston Rail 2565 Houston Rail 2385 Anarillo Truck 33 Lubbock Truck 185
Lubbock Truck 33
Buffalo Enid Truck 3111 Catoosa Truck 585 Catoosa Truck 105 Procaessor Truck 31
Chandler Catoosa Truck 97 Hagonar Truck 148 Catoosa Rail 0 Processor Truck 55
Charokea Enid Truck 1680 Catoosa Truck 5210 Enid Rail 24 Houston Rail 19
Cheyanna  Houston Rail 1018 Houston Rail 196 Enid Truck 48 Catoosa Truck 9
Chickasha Ft.Horth Truck 156 Processor Truck 293 Processor Rail 0 Catoosa Truck 6
Houston Rail 1297

Claranorae Catoosa Truck 372 Hagonar Truck 0
Cordall Houston Rail 2037 Houston Rail 2813 Processor Truck 13 Procaessor Truck e
Duncan Housgton Rail 185 Houston Rail 349 Ft.Horth Truck 12 Procassor Truck 86
Durant Houston Rail 191 Huskogee Truck ’3
El Reno Catoosa Truck 5513 Processor Truck 2
Enid Enid Truck 1954 Catoosa Truck 7824 Catoosa Truck 83 Kagonar Truck 32
Fairviem Enid Truck 1406 Catoosa Truck 2777 Catoosa Truck 56 Hagoner Truck 32
Fredrick  Houston Rail 1025 Houston Rail 4402 Ft.Horth Truck 16 Processor Truck 103
Guthrie Catoosa Truck 238 Huskogea Truck 2300 Huskogea Truck 23 Hagonar Truck 1
Guyrron Anarillo Truck 2000 Houston Rail 8761 Lubbock Truck 0 Lubbock Truck 102

Houston Rail 386
Hobart Houston Rail 2565 Houston Rail 3308 Hich.Flls Truck 38 Procassor Truck 13
Hollis Houston Rail 1668 Houston Rail 102 Hich.Flls Truck 10 Processor Truck 63
Hugo Paris Truck 274 Houston Rail 14 Houston Rail 128 Huskogee  Truck 65
Idabel Paris Truck 197 Houston Rail 166 Houston Rail 39 Huskogee Truck 130
Kingfisher Enid Truck 1507 Catoosa Truck 1956 Processor Rail 18 Hagonar Truck 29

Catoosa Truck 126 Huskogee Truck 29
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Tabla 5.7. continued.

Optinal Flou Shadou Prices
Gn 1000 Bu.) Gn 571000 bu.)
Harvast Nonharvaest Harvast Nonharvast
Shipper Racaivar Hode Bushals Receiver Hode Bushals Recaiver HNode Price Recaivear Hoda Price
Lauton Ft.Horth Truck 1758 Houston Rail $61 Houston Rail 2 Processor Truck 60
Hangun Hich.Flls Truck 2073 Houston Rail 191 Houston Rail 1 Processor Truck 33
Hedford Enid Truck 2000 Catoosa Truck 5121 Enid Rail 0 Hagonar Truck 31
Houston Rail 2599
Hchl astar Catoosa Truck 126 Nuskogee  Truck 38
Hiani Hagoner Truck 890 Huskogee Truck 10
Huskogaee Huskogae Truck 31 Hagoner Truck 61
Nasdki rk Catoosa Truck 3198 Hagoner Truck 32
Procassor Truck 3000
Normnan Ft.Horth Truck 305 Procassor Truck 16 Procaessor Truck 0 Catoosa Truck 1
0kl ahona
City Procassor Truck 571 Catoosa Truck 48
Okrmulgee Huskogee Truck 271 Huskogea Truck 52 Catoosa Truck e Catoosa Truck 1
Pauls Ft.Horth Truck 4w’ Houston Rail 234 Houston Rail 51 Huskogeae Truck 36
Vallay Catoosa Truck 36
Pashuska Catoosa Truck 590 Huskogea Truck 31 Huskogee Truck 26 Catoosa Truck 1“5
Pauncea Huskogea Truck 316 Houston Rail 11
Parry Hagonar Truck 3152 Muskogaae Truck 8
Potaau Huskogee Truck 1 Catoosa Truck 10 Hagoner Truck 23 Houston Rail 6
Paris Truck 13
Houston Rail 82
Pryor Huskogee Truck 333 Hagoner Truck 62 Catoosa Truck 17 Huskogee Truck 9
Hagonar Truck 125
Purcell Ft.Horth Truck 396 Catoosa Truck 135 Processor Rail -1 Processor Truck 0
Sallisau Catoosa Truck 98 Muskogee Truck 19
Sapulpa Catoosa Truck 186 Catoosa Truck 10 Huskogee Truck 33 Hagonar Truck an
Sayra Hich.Flls Truck 927 Processor Truck 1129 Hich.Flls Rail (1] Catoosa Truck ’
Houston Rail 1221
Shaunaeae Processor Truck 332 Hagoner Truck 16
Huskogea Truck Fd
Stilluataer Hagoner Truck k- ~g Muskogee Truck ’
Processor Truck S00
Tahlaquah Huskogee Truck 22 Hagoner Truck 20 Hagonar Truck ’ fluskogeae Truck 2
Taloga Enid Truck 2066 Catoosa Truck 1182 Catoosa Truck 28 Hagoner Truck 32
Processor Truck 32
Tishoningo Ft.Horth Truck 58 Houston Rail 3 Paris Truck 15 Huskogee Truck 26
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Table 5.7. continued.

Optinal Flom Shadou Prices
(Gn 1000 Bu.) (Gn 571000 bu.>
Harvest Nonharvest Harvast Nonharvest
Shippar Racaiver Hoda Bushals Recaivar Hoda Bushels Raecaiver Hode Price Recaiver HNHode Price
Tul sa Catoosa Truck 263 Catoosa Truck 266 Huskogeae Truck 83 Hagoner Truck ’3
Vinita Hagonar Truck 116 Hagoner Truck 528 Hagonar Rail 0 Huskogee Truck 19
Hagonar Hagoner Truck 1:%9 Hagoner Truck 24 Huskogaee Truck 16 Muskogea Truck 55
Halters Houston Rail 2362 Houston Rail 2111 Ft.Horth Truck 21 Processor Truck 122
Hatonga Catoosa Truck 1133 Procaessor Truck 22
Procassor Truck 2200
Haurika Houston Rail 660 Houston Rail 382 Ft.Horth Truck 15 Processor Truck 190
Hooduard Catoosa Truck 2105 Houston Rail 17
Terninals

Enid Houston Rail S Catoosa Rail 126
Eufaula
HcAlester
Huskogaee N.Orleans Barge 3857 Houston Rail 4119
Poteau
Shaunaee )
Catoosa H.Orleans Barge 58905 Houston Rail 110
Hagonar N.Orleans Barge 5900 Houston Rail 338
Paris Houston Rail 533 Huskogee Rail 381
Anarillo Houston Rail 2000 Ft.Horth Rail 3°4
Lubbock
Hichita

Falls Houston Rail 3000 Huskogee Rail 273
Ft. Horth Houston Rail 3150 No Al ternative
Houston Export 74259
N.Orlaeans Export 68662
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Table 5.8.

Optinal Recaeiver, Hoda, and Flos for Harvest and Nonharvest Grain Hith Shadou Price for Rlternative
Hith the Louast Shadom Price by Location for Hodel 2B.

Optinal Flom Shadou Prices
Cin 1000 Bu.) Cin 571000 bu.)
Harvast Nonharvast Harvest Nonharvast
Shippar Recaiver Hode Bushals Raeceiver Hode Bushals Recaeiver Hode Price Racaiver Hode Price
Rda Huskogee Truck 6 Houston Rail 1
Procassor Truck 71

Al tus Houston Rail 1229 Houston Rail 4738 Lubbock Truck 136 Procaessor Truck 137
Alva Enid Truck %8 Houston Rail 6211 Enid . Rail 1 Processor Truck ’1
Anadarko Houston Rail 398 Houston Rail 41946 Ft.Horth Truck 20 Processor Truck 65
fArapaho Houston Rail 5728 Processor Truck 12
Rrdnore Houston Rail 272 Processor Truck 198
Arnatt Enid Truck 1071 Processor Truck 1815 Catoosa Truck ’5 Catoosa Truck 11

Houston Rail 41
Atoka Paris Truck 19 Houston Rail 1 Houston Rail 64 uskogee Truck 113
Beavar Enid Truck 3284 Houston Rail 2531 Houston Rail 19 Processor Truck 10
Boisa City Houston Rail 2565 Houston Rail 2385 Arnarillo Truck 33 Lubbock Truck 2685

Lubbock Truck 33
Buffalo Enid Truck 3111 Processor Truck 585 Catoosa Truck 105 Houston Rail 23
Chandler Catoosa Truck 97 Processor Truck 148 Huskogee Truck 22 Procaessor Truck ’
Charokea Enid Truck 1680 Houston Rail 5210 Enid Rail 24 Procassor Truck 65
Chayenna Houston Rail 1018 Houston Rail 196 Enid Truck 18 Processor Truck 1
Chickasha Ft.Horth Truck 156 Houston Rail 1590 Processor Rail 0 Procassor Truck 314
Clarenore Houston Rail 372 Procassor Truck 20
Cordall Houston Rail 2037 Houston Rail 2613 Procassor Truck 13 Processor Truck 33
Duncan Houston Rail 185 Houston Rail 319 Ft.Horth Truck 12 Processor Truck 112
Burant Houston Rail 191 Processor Truck 143
El Reno Processor Truck 161 Catoosa Truck 64
Houston Rail 5382
Enid Enid Truck 1954 Houston Rail 7924 Catoosa Truck 83 Processor Truck 37
Fairvien Enid Truck 1106 Houston Rail 2777 Enid Rail 53 Procaessor Truck 23
Fradrick Houston Rail 1025 Houston Rail 4902 Ft.Horth Truck 16 Processor Truck 129
Guthria Catoosa Truck 238 Houston Rail 2300 Huskogee Truck 23 Procaessor Truck 3
Processor Rail 23
Buynon Anarille Truck 2000 Houston Rail 8764 Lubbock Truck 1] Lubbock Truck 202
Houston Rail 386

Hobart Houston Rail 2565 Houston Rail 3308 Hich.Flls Truck 38 Procassor Truck 69
Hollis Houston Rail 1668 Houston Rail 102 Hich.Flls Truck 10 Procaessor Truck 89
Hugo Paris Truck 274 Houston Rail 14 Houston Rail 125 Processor Truck 152
Idabael Paris Truck 192 Houston Rail 166 Houston Rail 39 Procassor Truck 228
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Table 5.8. continued.
Optinal Flow Shadou Prices
C¢in 1000 Bu.> Gn $71000 bu.>
Harvast Nonharvest Harveast Nonharvast
Shi ppar Racaiver HNode Bushals Recaeiver Hode Bushals Recaiver HMHoda Price Receiver HNHode Price
Kingfisher Enid Truck 1507 Houston Rail 4956 Processor Rail 18 Procaessor Truck 15
Catoosa Truck 126
Lauton Ft.Horth Truck 1758 Houston Rail 561 Houston Rail 2 Processor Truck 86
Hangun Hich.Flls Truck 2073 Houston Rail 191 Houston Rail 1 Processor Truck 65
HcRlastor Houston Rail 126 Catoosa Truck 61
Hadford Enid Truck 2000 Houston Rail 5121 Enid Rail 0 Procaessor Truck 58
Houston Rail 2599
Hiami Houston Rail 890 Processor Truck 81
Huskogee Muskogee Truck 371 Hagonar Truck 61
Nawki rk Houston Rail 3198 Procassor Truck 13
Processor Truck 3000
Hornan Ft.Horth Truck 305 Houston Rail 16 Processor Truck (1] Processor Truck 1
0kl ahona
City Processor Truck 571 Houston Rail 64
Oknul gea Huskogee Truck 271 Huskogea Truck 52 Catoosa Truck 4 Catoosa Truck 1
Pauls
Vallay Ft.Horth Truck L "4 Houston Rail 234 Houston Rail 51 Processor Truck 94
Pauhuska Catoosa Truck 590 Huskogee Truck 31 Huskogee Truck 26 Procaessor Truck 8
Paunae Houston Rail 316 Huskogee Truck 89
Paerry Houston Rail 3152 Procassor Truck 1%
Potaau Huskoges  Truck 74 Houston Rail 10 Hagonar Truck 23 Catoosa Truck 94
Paris Truck 43
Houston Rail 82
Pryor Muskogea Truck 333 Hagoner Truck 62 Catoosa Truck 17 Nuskogea Truck 9
Hagonar Truck 125
Purcall Ft.Horth Truck 396 Houston Rail 135 Processor Rail 44 Processor Truck 28
Sallisau Catoosa Truck 98 Processor Truck 12
Sapulpa Catoosa Truck 186 Houston Rail 10 Huskogee Truck 33 Catoosa Truck S
Sayre Hich.Flls Truck 927 Houston Rail 1129 Ft.Horth Truck 16 Processor Truck 0
Houston Rail 1221
Shawnaee Proceassor Truck ' 344 Houston Rail 39
Stilluater Houston Rail 376 Hagonar Truck 29
Processor Truck S00
Tahlequah Huskogee Truck 22 Hagonar Truck 20 Hagooer Truck e Huskogea Truck 2
Taloga Enid Truck 2066 Processor Truck 1182 Catoosa Truck 28 Procassor Truck 19
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Table 5.8. continued.

Optinal Flow Shadou Prices
(Gn 1000 Bu.> {n 571000 bu.>
Harvest Nonharvest Harvast Nonharvast
Shipper Receiver Hode Bushals Receiver HNode Bushals Receiver Hode Price Receivar Hode Price
Tishomingo Ft.Horth Truck 58 Houston Rail 3 Paris Truck 15 Huskogaa Truck 126
Tulsa Catoosa Truck 263 Catoosa Truck 266 Hagonar Truck 1] Houston Rail 50
Vinita Hagoner Truck 116 Houston Rail 528 Huskogee Truck 10 Hagoner Truck 41
Hagonar Hagonar Truck 159 Hagonar Truck 24 Huskogea Truck 46 Houston Rail 8
Halters Houston Rail 2362 Houston Rail 2111 Ft.Horth Truck 21 Processor Truck 148
Hatonga Houston Rail 1133 Procaessor Truck 24
Processor Truck 2200

Haurika Houston Rail 660 Houston Rail 382 Ft.Morth Truck 15 Processor Truck 166
Hooduard Houston Rail 2105 Procaessor Truck 1?2
Enid Houston Rail 759 Catoosa Rail 226
Eufaula
HcRlastar
Huskogee N.Orleans Barge 1160 Houston Rail 119
Poteau
Shaunae
Catoosa N.Orleans Barge 1861 Houston Rail 410
Hagonar N.Orleans Barge 806 Houston Rail 338
Paris Houston Rail 533 Huskogee  Rail 481
Anarillo Houston Rail 2000 Ft.Horth Rail 4174
Lubbock
Hichitas

Falls Houston Rail 3000 Huskogea Rail 373
Ft. Horth Houston Rail 3150 No Altarnative
Houston Export 139091
N.Orleans Export 3830

18



Tabla 5.9. Optimal Raceiver, Hode, and Flou for Harvaest and Nonharvast Grain Hith Shadou Price for Alternative
Hith the Louwast Shadou Prica by Location for Hodael 2C.

Optinal Flow Shadou Prices
Cin 1000 Bu.)> ¢Gin 571000 bu.>
Harveast Nonharvaest Harvest Nonharvest

Shipper Raecaeiver Hoda Bushels Recaiver Hode Bushels Raeceiver Hoda Price Recaeivar Hoda Price

Ada Muskogae Truck 80 Hagonar Truck 16

Al tus Houston Rail 5967 Ft.Horth Truck 66

Alva Catoosa Truck 3166 Hagoner Truck 17
Houston Rail 4013

Anadarko Houston Rail 5341 Huskogee  Truck 27

Arapaho Processor Truck 958 Houston Rail 1
Catoosa Truck 4770

Ardnore Houston Rail 2r2 Paris Truck 84

Arnatt Catoosa Truck 2886 Hagoner Truck 16

Atoka Houston Rail 5 Houston Rail 15 Paris Truck 61 Huskogee Truck 13

Baavar Houston Rail ’8 Enid Truck 57490 Anarillo Truck 0 Procassor Truck 25

Lubbock Truck 0

Boisa City Houston Rail 41950 Lubbock Truck 83

Anarillo Truck 83

Buffalo Houston Rail 02 Catoosa Truck 2989 Enid Truck 11 Enid Yruck e

Chandl ar Hagonar Yruck 215 Processor Truck 68

Cherokea Catoosa Yruck 6890 Houston Rail 1

Chayennae Houston Rail 125 Houston Rail 1389 Hich.Flls Truck 110 Catoosa Truck 24

Chickasha Houston Rail 1746 Huskogee Truck 11

Claranore Hagonar Truck 372 Catoosa Truck 15

Cordall Houston Rail 41850 Procaessor Truck 20

Duncan Houston Rail 534 Ft.Horth Truck 61

Durant Houston Rail 191 Huskogee Truck 3

El Reno Procassor Truck 309 Huskogea  Truck 2
. Catoosa Truck 5234

Enid Catoosa Yruck 9778 Hagonar Truck 17

Fairvieu Catoosa Truck 4183 Hagonar Truck 17

Fradrick Houston Rail 5427 Ft.Horth Truck 1

Guthrie fuskogee Truck 2538 Hagoner Truck 1

BGuyrnon Enid Truck 5760 Lubbock Truck (1}

Houston Rail 5390 Anarillo Truck 0

Hobart Houston Rail 5873 Hich.Flls Truck 15

Hollis Houston Rail 453 Houston Rail 1317 Hich.Flls Truck 11 = Hich.Flls Truck 14

Hugo Houston Rail S Houston Rail 213 Paris Truck 0 Paris Truck 25

Idabel Houston Rail 363 Paris Truck 111
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Table 5.9. continued.

Optinal Flom Shadou Prices
{in 1000 Bu.) (Gn 5/1000 bu.>
Harvest Nonharvaest Harvast Nonharvast
Shippar Receiver Hoda Bushels Recaiver Hoda Bushels Receivar HNode Price Receiver Hodae Price
Kingfishaer Catoosa Truck 6589 Huskogea Truck 14
Hagoner Truck 14
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 24 Ft.Horth Truck 32
Hangun Houston Rail 135 Houston Rail 2132 Hich.Flls Truck 0 Hich.Flls Truck 9
HcAlastar Catoosa Truck 126 Paris Truck 0
Hadford Catoosa Truck 9720 Hagonar Truck 16
Hianmi Hagonar Truck 8%0 Huskogea  Truck 10
Huskogee Huskogea Truck F1 Hagoner Truck 61
Naskirk Catoosa Truck 3198 Hagoner Truck 17
Processor Truck 3000
Norran Houston Rail 84 Huskogee Truck 237 Processor Truck .19 Procaessor Truck 6
0Okl ahona
City Procassor Truck 521 Huskogea Truck v
Okrulgea Huskogee Truck 61 Huskogea Truck 262 Catoosa Truck 19 Catoosa Truck 19
Pauls
Valley Houston Rail 58 Houston Rail 653 Ft.Horth Truck 36 Ft.Horth Truck 15
Pauhuska Catoosa Truck 162 Huskogea Truck 159 Huskogae  Truck 14 Catoosa Truck 60
Paunee tuskogae Truck 316 Houston Rail 11
Parry Hagonar Truck 3152 Huskogee Truck 8
Potaau Houston Rail 58 Houston Rail 154 Huskogaa Truck 60 Paris Truck 1
Pryor Hagoner Truck 113 Hagonar Truck %07 Huskogea Truck 9 Huskogee Truck 9
Purcell Houston Rail 69 Huskogee Truck %62 Ft.Horth Truck 29 Ft.Horth Truck 0
Sallisau Catoosa Truck 98 Huskogee Truck 41
Sapulpa Catoosa Truck 51 Catoosa Truck 115 Hagoner Truck 16 Hagoner Truck 16
Sayra Houston Rail 235 Processor Truck 3042 Hich.Flls Truck 1 Hich.Flls Truck 0
Shaunee Huskogaea Truck 311 Processor Truck 13
Stilluater Hagoner Truck 76 Huskogea Truck ’
Procassor Truck S00
Tahl aquah Hagoner Truck 1€ Huskogaea Truck 2
Taloga Catoosa Truck 193 Catoosa Truck 3055 Enid Truck 1] Hagonar Truck 17
Processor Truck o
Tishoningo Houston Rail 16 Houston Rail - Ft.Horth Truck o Ft.Horth Truck 3
Tulsa Catoosa Truck 529 Hagonar Truck 58
Vinita Hagoner Truck 6™ Muskogee Truck 19
Hagonar Hagonar Truck 126 Hagonar Truck k-~ Huskogee Truck 55 Huskogee Truck 55
Haltars Houston Rail 4473 Ft.Horth Truck -1
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Table 5.9. continuaed.

Optinal Flou Shadou Prices
(Gn 1000 Bu.)> Gn 571000 bu.)
Harvast Nonharvaest Harvest Nonharvast

Shippaer Racaeiver Hode Bushals Raeceiver Hode Bushals Recaiver Hode Price Raceiver Hode Price
Hatonga Catoosa Truck 4133 Houston Rail 9

Processor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.fFlls Truck 65 Ft.Horth Truck 75
Hooduard Catoosa Truck 2105 Houston Rail 2

Tarninals
Enid
Eufaula
HcAlastar
Huskogeae N.Orleans Barga 5130 Houston Rail 119
Potaau
Shaunee
Catoosa H.Orlaans Barge 0000 Houston Rail 395
Hagoner N.Orleans Barga 6724 Houston Rail 338
Paris
Anarillo
Lubbock
Hichita
Falls

Ft. Horth
Houston Export 61067
N.Orleans Export 81854
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Tabla 5.10. Optinal Recaivar, Hoda, and Flow for Harvest and Nonharvaest Grain Hith Shadou Price for Alternative
Hith tha Louast Shadou Price by Location for Hodal 20.

Optinal Flow
Gn 1000 Bu.)>

Shadon Prices
Gn $/1000 bu.)>

Harvast Nonharvast Harvast Nonharvest

Shippar Racaivar Hoda Bushels Raceiver HNode Bushels Raeceivar Hode Prica Racaeiver toda Price
Ada Huskogee Truck 80 Paris Truck 1]
Ft.Horth Truck 0

Rltus Houston Rail 5967 Ft.Horth Truck 114
Alva Houston Rail ’179 Catoosa Truck 61
Anadarko Houston Rail 53144 Processor Truck 65
firapaho Houston Rail 5728 Processor Truck 12
Ardnore Houston Rail 2r2 Paris Truck 125
RArnatt Enid Truck 2771 Catoosa Truck 20

Processor Truck 115
Atoka Houston Rail 5 Houston Rail 15 Paris Truck 61 Huskogee Truck 92
Baavar Houston Rail 78 Enid Truck 5740 Anarillo Truck 0 Houston Rail 8
Lubbock Truck 0

Boise City Houston Rail 4950 Lubbock Truck a3
' Anarillo Truck 83

Buffalo Houston Rail 707 Enid Truck 2989 Enid Truck 28 Processor Truck 18
Chandler Hagonar Truck 2495 Processor Truck 10
Cherokea Houston Rail 6890 Catoosa Truck 60
Chayanna Houston Rail 125 Houston Rail 1369 Lubbock Truck 111 Processor Truck “
Chickasha Houston Rail 1746 Processor Truck k2]
Claranorae Houston Rail 372 Catoosa Truck a
Hagonear Truck 0

Cordall Houston Rail 4850 Processor Truck 33
Duncan Houston Rail 5314 Ft.Horth Truck 109
Durant Houston Rail 191 Ft.Horth Truck 125
El Raeno Procassor VTruck 309 Catoosa Truck 13

Houston Rail 5234

Enid Houston Rail 9778 Enid Truck 21
Fairviau Houston Rail 4183 Processor Truck 23
Fradrick Houston Rail 5427 Ft.Horth Truck 9%
Guthrie Houston Rail 2538 Processor Truck 3
Guyron Houston Rail 11150 Lubbock Truck L]
Anarillo Truck 0

Hobart Houston Rail 5873 Hich.Flls Truck 58
Hollis Houston Rail 453 Houston Rail 1317 Hich.Flls Truck 28 Hich.Flls Truck 27
Hugo Houston Rail 5 Houston Rail 213 Paris Truck o Paris Truck 66
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Table 5.10.

continuaed.

Optinal Flou Shadou Pricas
Cn 1000 Bu.> (Gn $/1000 bu.>
Harvaest Nonharvaest Harvast Nonharvast
Shipper Recaiver Hode Bushals Racaivar Hode Bushals Receivar Hode Price Raceivar Hoda Price
Idabal Houston Rail 363 Paris Truck 152
Kingfisher Houston Rail 6589 Procaessor Truck 15
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 38 Ft.Horth Truck 85
Hangun Houston Rail 135 Houston Rail 2132 Hich.Flls Truck 14 Hich.Flls Truck 22
HcAlaester Houston Rail 126 Paris Truck 17
Hedford Houston Rail 9720 Catoosa Truck 16
Hiani Houston Rail 890 Hagonar Truck 65
Huskogee Huskogae Truck 371 Hagonar Truck 61
Nawkirk Catoosa Truck 2904 Processor Truck 13
Processor Truck 3000
Houston Rail 291
Nornan Houston Rail 81 Houston Rail 237 Procaessor Rail 30 Processor Truck 1
Okl ahona
City Procaessor Truck 521 Hagonar Truck 64
Oknul gea Huskogea  Truck 61 Huskogaee  Truck 262 Catoosa Rail 1] Catoosa Truck 1
Pauls
Vallay Houston Rail 58 Houston Rail 653 Ft.Horth Truck 31 Ft.Horth Truck 63
Pauhuska Catoosa Truck 162 Huskogee Truck 159 Huskogee Truck 29 Procaessor Truck 29
Paunea Houston Rail 316 Huskogaae Truck 68
Parry Houston Rail 3152 Hagonar Truck 26
Potaau Houston Rail 55 Houston Rail 154 Huskogeae Rail 121 Paris Truck 12
Pryor Hagonar Truck 113 Hagonar Truck 407 Huskogea Truck 9 Muskogee Truck 9
Purcell Houston Rail 69 Houston Rail 462 Ft.Horth Truck 29 Procassor Truck 28
Sallisau Catoosa Truck 98 Huskogee Truck 19
Sapulpa Catoosa Truck 51 Catoosa Truck 115 Houston Rail 16 Houston Rail 16
Hagoner Truck 16 ‘
Sayrea Houston Rail 235 Processor Truck 486 Hich.Flls Truck 15 Hich.Flls Truck 1]
Houston Rail 2556
Shaunaa Processor Truck 314 Houston Rail 39
Stilluater Houston Rail 376 Hagoner Truck 8
Processor Truck 500
Tshlaquah Hagonar Truck 42 Huskogea Truck 2
Taloga Houston Rail 193 Procaessor Truck 3055 Enid Truck 1] Procaessor Truck 19
Procassor Truck 0 Catoosa Truck 19
Hich.Flls Truck Li]
Tishoningo Houston Rail 16 Houston Rail 45 Ft.Horth Truck L] Paris Truck 50
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Table 5.10. continued.
Optinal Flou Shadou Prices
(Gn 1000 Bu.> n 571000 bu.)
Harvast Nonharvast | Harvast Nonharvast

Shippar Receivar Hoda Bushals Racaivar Hodae Bushals Raecaeivar Hoda Price Recaivar Hoda Price
Tulsa Catoosa Truck $29 Houston Rail rl
Vinita Houston Rail 611 Hagoner Truck 20
Hagonar Hagonar Truck 126 Hagonar Truck 357 Hagonear Truck 19 Houston Rail 29
Haltars Houston  Rail 1973 Ft.Horth Truck 119
Hatonga Houston Rail 4133 Processor Truck 24

Processor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck 79 Ft.Horth Truck 123
Hooduard Houston Rail 2105 Procassor Truck 12

Terninals
Enid
Eufaula
HcAl ester
Huskogea N-Orleans Barge 1233 Houston Rail 310
Poteau
Shaunae
Catoosa N.Orleans Barge 3689 Houston Rail 33
Hagonar N.Orlaans Bargae 1161 Houston Rail 259
Paris
Anarillo
Lubbock
Hichita
Falls

Ft. Horth
Houston Export 136635
N.Orlaeans Export 6286
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Table 5.11. Optinal Raceiver, Hode, and Flou for Harvast and Nonharvest Grain Hith Shadou Price for Alternative
Hith the Louwaest Shadou Price by Location for Hodal 2E.

Optinal Flow Shadow Prices
{n 1000 Bu.> (Gn $/1000 bu.>
Harvest Nonharvaest Harvaest Nonharvast

Shippar Racaeiver Hode Bushals Recaiver Hode Busheals Recaeivar Hode Price Raeceiver Hoda Price
Rda Processor Truck 80 Huskogee Truck 1]
Paris Truck 0

Ft.Horth Truck 0

Altus Houston Rail 5967 Ft.Horth Truck 135
Alva Houston Rail 179 Processor Truck ’1
Anadarko Houston Rail 5344 Procaessor Truck 65
Arapaho Houston Rail 5728 Processor Truck 12
Ardnore Houston Rail 272 Paris Truck 146
Arnatt Enid Truck 2771 Houston Rail 1
Houston Rail 115 Catoosa Truck 41

Atoka Houston Rail 5 Houston Rail 15 Paris Truck 61 Huskogee Truck 113
Baaver Houston Rail 78 Enid Truck 5740 Amarillo Truck 0 Houston Rail 8

Lubbock Truck o

Boise City Houston Rail 4950 Lubbock Truck 83
Anarillo Truck 83

Buffalo Houston Rail 707 Enid Truck 2989 Enid Truck 28 Processor Truck 18
Chandl er Processor Truck 2495 Processor Truck ’
Cherokee Houston Rail 6890 Processor Truck 65
Cheyenne Houston Rail 125 Houston Rail 1389 Lubbock Truck 111 Processor Truck 1M
Chickasha Houston Rail 1746 Processor Truck 34
Clarenora Houston Rail 372 Procassor Truck 20
Cordall Houston Rail 4850 Procaessor Truck 33
Duncan Houston Rail 534 Processor Truck 112
Durant Houston Rail 191 Processor Truck 113
E1 Reno Procaessor Truck 61 Catoosa Truck 61

Houston Rail 5479

Enid Houston Rail 9778 Enid Truck 21
Fairvieu Houston Rail 4183 Processor Truck 23
Fraedrick Houston Rail 5427 Ft.Horth Truck 116
Guthrie Houston Rail 2538 Procassor Truck 3
Guynon Houston Rail 11150 Lubbock Truck o
Anarillo Truck 0

Hobart Houston Rail 5873 Hich.Flls Truck 58
Hollis Houston Rail 153 Houston Rail 1317 Hich.Flls Truck 25 Hich.Flls Truck 27
Hugo Houston Rail ’S Houston Rail 213 Paris Truck 0 Paris Truck :
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Ta_blo 5.11. continued.

Optinal Flos
CGin 1000 Bu.)

Shadou Pricas
Gn $/1000 bu.)

Harvest Nonharvast Harvast Nonharvast
Shi ppar Raceiver Hoda Bushals Raecaiver Hode Bushels Raecaiver Hode Price Raecaeivar Hode Price
Idabal Houston Rail 363 Paris Truck 173
Kingfisher Houston Rail 6589 Processor Truck 18
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 38 Procassor Truck 86
Hangun Houston Rail 135 Houston Rail 2132 Hich.Flls Truck 14 Hich.Flls Truck 22
HcAlester Houston Rail 126 Paris Truck 38
Hadford Houston Rail 9720 Processor Truck 58
Hiani Houston Rail 890 Procaessor Truck 81
Huskogea Huskogee Truck 371 Hagonar Truck 61
Nenkirk Houston Rail 3198 Procaessor Truck 13
Processor Truck 3000
Norman Houston Rail 841 . Houston Rail 237 Procaessor Truck 36 Procassor Truck 1
Okl ahona .‘
City Processor Truck 571 Houston Rail 61
Oknul gea Huskogea  Truck 61 Huskogee  Truck 262 Procaessor Rail ] Catoosa Truck 4
Catoosa Rail 1]
Pauls
Vallay Houston Rail 58 Houston Rail 653 Ft.Horth Truck 34 Ft.Horth Truck 84
Pauhuska Catoosa Truck 162 Huskogee Truck 159 Huskogea Truck 29 Processor Truck 8
Paunee Houston Rail 316 Huskogee  Truck as
Perry Houston Rail 3152 Procassor Truck 1%
Potaeau Houston Rail 55 Houston Rail 154 Huskogea Truck 121 Paris Truck 63
Pryor Hagoner Truck 113 Hagonar Truck 07 Hagonar Rail 0 Huskogee Truck 9
Purcell Houston Rail 69 Houston Rail 462 Ft.Horth Truck 29 Processor Truck 28
Sallisau Catoosa Truck 98 Processor Truck 12
Sapulpa Houston Rail 51 Houston Rail 115 Catoosa Truck 5 Catoosa Truck 5
Sayra Houston Rail 235 Procassor Truck “06 Lubbock Truck 40 Hich.Flls Truck 0
Houston Rail 2636
Shaunaae Processor Truck 344 Houston Rail 39
Stilluater Houston Rail 376 Hagonar Truck 29
Processor Truck 500
Tahlaquah Hagonar Truck 42 Huskogee Truck 2
Taloga Houston Rail 193 Processor Truck 3055 Enid Truck 0 Procassor Truck 19
Hich.Flls Truck (1]
Processor Truck 1]
Tishoningo Houston Rail 16 Houston Rail 15 Ft.Horth Truck 0 Paris Truck 71
Tulsa Catoosa Truck 529 Houston Rail 50
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Table 5.11. continuaed.

Optinal Flow Shadou Prices
CGin 1000 Bu.> (in $/1000 bu.>
Harvast Nonharvast Harvast Nonharvast

Shi ppar Raeceiver Hodae Busheals Racaeiver Hode Bushels Raceiver Hoda Price Racaiver Hode Price
Vinita Houston Rail 611 Hagoner Truck 11
Hagonar Houston Rail 126 Hagonar Truck 357 Hagoner Truck 10 Houston Rail 8
Hal ters Houston Rail 14973 Ft.Horth Truck 140
Hatonga Houston Rail 1133 Procassor Truck 24

Processor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck ’9 Ft.Horth Truck 114
Hooduard Houston Rail 2105 Processor Truck 12

Terninals
Enid
Eufaula
Hchl estar
Huskogee N.Orleans Barge 1153 Houston Rail 119
Potaeau
Shaunee
Catoosa N.Orlaans Barga 789 Houston Rail 410
Hagonar N.Orleans Barge 919 Houston Rail 338
Paris
fAnarillo
Lubbock
Hichita
Falls

Ft. Horth
Houston Export 140060
N.Orleans Export 2861
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91
odel 3

Model 3 tests the effect of higher legal weight limits
for trucks. Tables 5.12 through 5.16 list the results of
these models. This set of models have the lowest total cost
of all sets. Cost for Model! 3A is $111,473,920, $2,693,360
less than Model 1A.

Lower truck costs for shipments of over one hundred
miles enabled river ports to draw grain from a wider area.
New Orleans received more grain in Model 3 than in any other
model except for in Set B, where models including the

proposed river system ports handled more grain.

Mode] 4

Model 4 adds three river port sites to the base model.
These sites are Eufaula, McAlester, and Poteau and are
located on the proposed Poteau-Deep Fork System. The cost’
of the flow pattern in Model 4A is $113,363,952. Including
these three sites reduced the cost of grain transportation
and handling by $803,328 from the cost in Model 1A.

A key reason for flow changes in these models Is the
increased combined capacity of river ports during harvest.
These ports pull harvest flows which in earllier models went
to Enid, Paris Tx, and Ft. Worth Tx. This effect was not
seen in models where farm storage was included. In Model
4A, New Orleans handles 5797 thousand more bushels than in
the base model. Results of these models are found in Tables

5.17 through 5.21.



Table 5.12. Optinal Raecaeiver, Hode, and Flou for Harvest and Nonharvest Grain Hith Shadou Price for Alternative
Hith thae Lowest Shadou Pricae by Location for Model 3A.

Optinal Flou Shadou Prices
(n 1000 Bu.) (n $71000 bu.>
Harvast Nonharvest Harvest Nonharvast

Shipper Raeceiver Hode Bushals Receivar Hoda Bushels Racaivaer Hoda Price Raecaeivear MHode Price

Ada Huskogee Truck 80 Catoosa Truck °’

Al tus Houston Rail 1229 Houston Rail 438 Hich.Flls Rail L] Procaessor Truck 72

Alva Enid Truck 968 Catoosa Truck 6211 Enid Rail 0 Huskogeae Truck 32

fnadarko Ft.Horth Truck 398 Catoosa Truck 1946 Houston Rail 13 Huskogee Truck 2

Arapaho Processor Truck 58 Huskogea Truck 20

Catoosa Truck 5670

Ardnore Houston Rail 272 Huskogea Truck 83

Arnatt Enid Truck 1071 Catoosa Truck 1815 Houston Rail 32 Hagoner Truck 26

Procaessor Truck 26

Atoka Paris Truck 19 Huskogee Truck 1 Ft.Horth Truck 1 Houston Rail 3

Baaver Houston Rail 3264 Houston Rail 2531 Enid Truck 10 Procassor Truck 28

Boisa City Houston Rail 1565 Houston Rail 2385 Lubbock Truck 1 Lubbock Truck 130
Anarillo Truck 1000

Buffalo Enid Truck 3111 Catoosa Truck 585 Houston Rail 32 Processor Truck 26

Chandl or Catoosa Truck 97 Hagonar Truck 148 Catoosa Rail 0 Processor Truck 53

Chaerokee Enid Truck 1680 Catoosa Truck 5210 Enid Rail 23 Hagonaer Truck 25

Chayanne Houston Rail 1018 Catoosa Truck 1996 Enid Truck 81 Processor Truck S

Chickasha Ft.Horth Truck 156 Processor Truck 293 Processor Rail 33 Huskogea Truck 2

Catoosa Truck 129¢

Claraenore Catoosa Truck 372 Hagonear Truck 0

Cordall Houston Rail 2037 Procassor Truck 2813 Hich.Flls Truck 5 Catoosa Truck 11

Duncan Ft.Horth Truck 185 Houston Rail 319 Houston Rail 9 Processor Truck 58

Durant Houston Rail 191 Huskogeae Truck 52

El Reno Catoosa Ttlck 5543 Processor Truck 4

Enid Enid Truck 1954 Catoosa Truck 7824 Catoosa Truck 82 Hagonar Truck 26

Fairvieu Enid Truck 1406 Catoosa Truck 2777 Catoosa Truck @ Hagoner Truck 26

Fradrick Ft.Horth Truck 1025 Houston Rail 1902 Houston Rail 12 Procaessor Truck 66

Guthrie Huskogee  Truck 238 Hagoner Truck 2300 Processor Rail 0 Huskogee Truck 11

Guynon Anarillo Truck 2000 Houston Rail 8761 Lubbock Truck 0 Lubbock Truck L'g
Houston Rail 386

Hobart Hich.Flls Truck 852 Houston Rail 3308 Ft.Horth Truck 13 Processor Truck 8
Houston Rail 1713

Hollis Houston Rail 1668 Houston Rail 102 Hich.Flls Truck 18 Processor Truck 55

Hugo Paris Truck 274 Houston Rail 11 Houston Rail /6 Huskogee Truck 11

Idabal Houston Rail 197 Houston Rail 166 Paris Truck 10 Huskogea Truck 102
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Table 5.12. continued.
Optinal Flowu Shadou Prices
(Gn 1000 Bu.) (in $/1000 bu.)
Harvest Nonharvast Harvast Nonharvest
Shippar Raceiver Hode Bushels Receiver Hode Bushels Raceiver Hode Price Racaiver Hode Price
Kingfisher Enid Truck 1433 Catoosa Truck 1956 Procaessor Rail 22 Hagonear Truck 23
Catoosa Truck 200 Huskogea Truck 23
Lauton Ft.Horth Truck 1758 Houston Rail 561 Houston Rail 27 Processor Truck 30
Hangun Houston Rail 2073 Houston Rail 194 Hich.Flls Truck 18 Procassor Truck 37
HcAlestaer Catoosa Truck 126 Huskogee Truck 54
Hadford Enid Truck 2000 Catoosa Truck 5121 Enid Rail 1] Hagoner Truck 26
Houston Rail 2599
Hiani Hagoner Truck 890 Huskogee Truck 10
Huskogea Huskogee Truck 371 Hagoner Truck 61
Maskirk Catoosa Truck 3198 Hagoner Truck 25
Procaessor Truck 3000
Nornan Ft.Horth Truck 305 Procassor Truck 16 Processor Truck 23 Catoosa Truck 2
0Okl ahona
City Processor Truck 571 Catoosa Truck 19
Okrul gaa Huskogee Truck 107 Nuskogea Truck 52 Hagoner Truck 37 Catoosa Truck 1
Catoosa Truck 164
Pauls Ft.Horth Truck w? Houston Rail 231 Houston Rail 66
Vallay tuskogeae  Truck 12
Pauhuska Catoosa Truck 590 Huskogea Truck 31 Huskogeae Truck 6 Catoosa Truck 61
Paunaea Huskogea Truck 316 Houston Rail 28
Parry Hagoner Truck 3152 Huskogea Truck S
Poteau Houston Rail 199 Catoosa Truck 10 Paris Truck 12 Houston Rail 27
Pryor Huskogee  Truck 333 Hagonar Truck 62 Catoosa Truck 10 Huskogea Truck 9
Hagonar Truck 128
Purcall Ft.Horth Truck 396 Huskogee Truck 135 Processor Rail 63 Catoosa Truck 0
Sallisau Catoosa Truck 98 Huskogee Truck 34
Sapulpa Catoosa Truck 186 Catoosa Truck 10 Huskogee Truck 40 Hagonar Truck 31
Sayre Hich.Flls Truck 2148 Processor Truck 1129 Ft.Horth Rail 1] Catoosa Truck 8
Shaunaa Muskogea Truck 344 Processor Truck 5
Stilluatar Hagoner Truck 376 Huskogea Truck 6
Processor Truck 500
Tahlequah Huskogee Truck 22 Hagoner Truck 20 Hagonaer Truck 4 Huskogea Truck 2
Taloga Enid Truck 2066 Catoosa Truck 1182 Houston Rail 10 Hagoner Truck 26
Processor Truck 26
Tishoningo Ft.Horth Truck 58 Houston Rail 3 Houston Rail e Huskogee Truck 68
Tulsa Catoosa Truck 263 Catoosa Truck 266 Hagoner Truck 86 Hagoner Truck ’3
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Table 5.12. continued.

Optinal Flou Shadou Pricas
C¢Gin 1000 Bu.> (in 571000 bu.)
Harvast Nonharvast Harvast Nonharvast
Shipper Recaivaer Hoda Bushels Recaiver Hode Bushals Receivar Hode Price Racaiver Hode Price
Vinita Hagoner Truck 116 Hagonar Truck 528 Processor Rail 0 Huskogee Truck 19
Hagonaer Hagonar Truck 59 Hagonar Truck 21 Huskogee Truck 46 Huskogee  Truck 55
Hal ters Houston Rail 2032 Houston Rail 2111 Hich.Flls Truck 39 Processor Truck %0
Ft.Horth Truck 330
Hatonga Catoosa Truck 4133 Procassor Truck 17
Processor Truck 2200
Haurika Ft.Horth Truck 660 Houston Rail 382 Houston Rail 3 Processor Truck 108
Hooduard Catoosa Truck 2105 Processor Truck 26
KRagoner Truck 26
Tarninals
Enid Houston Rail 1189 Catoosa Rail 114
Eufaula
McRlestar
Huskogae N.Orleans Barga 2030 Houston Rail 365
Poteau
Shauneoe
Catoosa H.Orleans Barga 65151 Houston Rail 356
Hagonaer N.Orleans Barga 8200 Houston Rail 290
Paris Houston Rail 293 Huskogea Rail 315
Anarillo Houston Rail 3000 Ft.Horth Rail 362
Lubbock
Hichita
Falls Houston Rail 3000 Huskogea  Rail 243
Ft. Horth Houston Rail 5718 Mo Alternative
Houston Export 67240
N.Orlaans Export 75681
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Tabla 5.13. Optinal Raeceiver, Hoda, and Flou for Harvest and Honharvaest Grain Hith Shadou Price for Altaernative
Hith the Louest Shadou Price by Location for Hodael 3B.

Optinal Flom Shadou Prices
CGn 1000 Bu.) Cin 571000 bu.)
Harvast Nonharvest Harvast Nonharvast
Shipper Recaiver HMHoda Bushals Raceivar Hodae Bushels Receiver Hoda Price Raceiver HNodae Price
Ada Huskogea Truck 80 Catoosa Truck ’
Altus Houston Rail 1229 Houston Rail 4738 Hich.Flls Rail 0 Processor Truck 137
Rlva Enid Truck 98 Houston Rail 6211 Enid Rail 0 Processor Truck 19
Anadarko Ft.Horth Truck 398 Houston Rail 1946 Houston Rail 13 Procassor Truck 65
Arapaho Houston Rail 41383 Processor Truck 19
Processor Truck 13195

fArdrore Houston Rail 272 Huskogea Truck 183
Arnatt Enid Truck 1071 Houston Rail 1815 Houston Rail 32 Procaessor Truck 19
Atoka Paris Truck 19 Houston Rail 1 Ft.Horth Truck 4 Huskogee Truck 97
Baavear Houston Rail 3284 Houston Rail 2534 Anarillo Truck 91 Procassor Truck ’3
Boisa City Houston Rail 1565 Houston Rail 2385 Lubbock Truck 1 Lubbock Truck 230

Anarillo Truck 1000
Buffalo Enid Truck 3111 Houston Rail 585 Houston Rail 32 Processor Truck 34
Chandl ar Catoosa Truck 97 Hagonar Truck 148 Catoosa Rail o Processor Truck 5

Procaessor Rail 0
Cherokaeae Enid Truck 1680 Houston Rail 5210 Enid Rail 23 Procassor Truck v
Cheyaennae Houston Rail 1018 Houston Rail 1% Enid Truck 81 Procaessor Truck 24
Chickasha Ft.Morth Truck 156 Houston Rail 1590 Processor Rail 33 Processor Truck 34
Clarenora Houston Rail 372 Processor Truck 8
Cordall Houston Rail 2037 Houston Rail 2813 MHich.Flls Truck S Procassor Truck 21
Duncan Ft.Horth Truck 185 Houston Rail 319 Houston Rail 9 Procaessor Truck 103
Durant Houston Rail 191 Processor Truck 133
El Reno Processor Truck 309 Catoosa Truck 11
Houston Rail 5234

Enid Enid Truck 1954 Houston Rail 7824 Catoosa Truck 82 Procassor Truck 26
Fairvieu Enid Truck 1406 Houston Rail 2777 Catoosa Truck L4 Processor Truck 10
Fraedrick Ft.Horth Truck 1025 Houston Rail 44902 Houston Rail 12 Processor Truck 111
Buthria Huskogee Truck 238 Houston Rail 2300 Procassor Rail 0 Processor Truck 3
Buyron Anarillo Truck 2000 Houston Rail 8764 Lubbock Truck 0 Lubbock Truck 147

Houston Rail 386
Hobart Houston Rail 1713 Houston Rail 3308 Ft.Horth Truck 13 Procassor Truck 53

Hich.Flls Truck 852
Hollis Houston Rail 1668 Houston Rail 102 Hich.Flls Truck 18 Processor Truck 100
Hugo Paris Truck 274 Houston Rail 11 Houston Rail e 3 Procassor Truck 137
1dabel Houston Rail 197 Houston Rail 166 Paris Truck 10 Nuskogaee Truck 202
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Tablae 5.13. continued.
Optinal Flow Shadou Prices
(in 1000 Bu.> (Gn $71000 bu.)
Harvast Nonharveaest Harvast Nonharvest
Shipper Racaeiver Hode Bushals Raceivar HNode Busheals Receiver Hode Price Raceiver Mode Price
Kingfishar Enid Truck 1133 Houston Rail 1956 Processor Rail 22 Processor Truck 15
Catoosa Truck 200
Lauton Ft.Horth Truck 1758 Houston Rail 561 Houston Rail 27 Processor Truck ’S
Hangun Houston Rail 2073 Houston Rail 191 Hich.Flls Truck 18 Processor Truck 82
HcAl aster Houston Rail 126 Catoosa Truck 15
Hadford Enid Truck 2000 Houston Rail 5121 Enid Rail 0 Procassor Truck “
Houston Rail 2599
Hi ani Houston Rail 890 Processor Truck 60
Huskogea Huskogea Truck 31 Procaessor Truck 56
Naskirk Houston Rail 3198 Processor Truck 3
Procaessor Truck 3000
Nornan Ft.Horth Truck 305 Houston Rail 16 Procaessor Truck 23 Procaessor Truck 1
0kl ahona
City Processor Truck 571 Houston Rail 61
Oknul gaa Huskogee Truck 10?7 Huskogeae Truck 52 Hagonar Truck 37 Catoosa Truck 4
Catoosa Truck 161
Pauls
Vallay Ft.Horth Truck %w? Houston Rail 231 Houston Rail 66 Processor Truck %4
Pauhuska Catoosa Truck 590 Huskogea Truck 3 Huskogee Truck 6 Processor Truck 13
Paunea Houston Rail 316 Huskogeae Truck 2
Parry Houston Rail 3152 Hagonar Truck 29
Poteau Houston Rail 199 Houston Rail 10 Paris Truck 12 Catoosa Truck ’3
Pryor Huskogee Truck 333 Hagoner Truck 62 Catoosa Truck 10 Huskogae Truck 9
Hagonar Truck 126
Purcell Ft.Horth Truck 396 Houston Rail 135 Processor Truck 63 Processor Truck 28
Sallisau Catoosa Truck %8 Processor Truck 15
Sapulpa Catoosa Truck 186 Houston Rail 10 Huskogea Truck 10 Catoosa Truck S
Sayra Hich.Flls Truck 2148 Houston Rail 1129 Enid Truck 33 Houston Rail 1?7
Shauneae Processor Truck 311 Houston Rail 32
Stilluatar Houston Rail 376 Hagoner Truck 13
Processor Truck S00
Tahlaequah Huskogee Truck 22 Hagonar Truck 20 Hagonar Truck ' Huskogee Truck 2
Taloga Enid Truck 2066 Processor Truck 1182 Houston Rail 10 Catoosa Truck 29
Tishoningo Ft.Horth Truck 58 Houston Rail 3 Houston Rail ’ Huskogee Truck 168
Tulsa Catoosa Truck 263 Catoosa Truck 266 Hagonar Truck 86 Houston Rail 50
Vinita Hagonar Truck 116 Houston Rail 528 Hagoner Truck 1] Processor Truck 36
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Tabla 5.13. continuad.

Optinal Flow Shadou Prices
¢n 1000 Bu.) (in 571000 bu.)
Harvest Nonharvast Harvast Nonharvest
Shi ppar Receiver HNHode Bushals Recaeiver Hode Busheals Racaeiver Hode Price Receaiver HNode Price
Hagonar Hagonar Truck 24 Huskogee 4% Houston Rail 8
Haltars Houston Rail 2111 Hich.Flls 39 Procaessor Truck 135
Hatonga Houston Rail 1133 Processor Truck 15
Processor Truck 2200
Haurika Houston Rail 382 Houston 3 Procaessor Truck 153
Hooduard Houston Rail 2105 Processor Truck 22
Terninals

Enid Houston Rail 4189 Catoosa Rail 214
Eufaula
HcRlestaer
Huskogee N.Orleans Barga 1231 Houston Rail 365
Poteau
Shaunee
Catoosa N.Orlaeans Barge 1864 Houston Rail 356
Hagonar N.Orleans Barge 954 Houston Rail 290
Paris Houston Rail 293 Huskogee Rail 445
Anarillo Houston Rail 3000 Ft.Horth Rail 462
Lubbock
Hichita .

Falls Houston Rail 3000 Huskogea  Rail 313
Ft. Horth Houston Rail 5748 No Alternative
Houston Export 138869
N.Orleans Export 1052 ‘
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Table S5.14. Optinal Receiver, Modae, and Flou for Harvest and Nonharvest Grain Hith Shadow Price for Alternative
Hith the Louwaest Shadou Price by Location for Hodal 3C.

Optinal Flou Shadou Prices
(in 1000 Bu.) Gn 571000 bu.)
Harveaest Nonharveaest Harvast Monharvast
Shippar Racaeiver Hode Bushals Racaiver Hode Bushals Receiver [HNode Price Recaiver Hode Price
Ada Huskogee Truck 80 Hagonar Truck 14
Al tus Houston Rail 5967 Ft.Horth Truck 411
Alva Catoosa Truck 7179 Hagoner Truck 6
Anadarko Huskogee Truck 5344 Houston Rail 2
Arapaho Huskogee Truck 575 Processor Truck 0
Catoosa Truck 5153
Ardmore Houston Rail © 202 Paris Truck 76
Arnatt Catoosa Truck 2886 Hagoner Truck 11
Atoka Houston Rail S Huskogee Truck 15 Paris Truck 61 Houston Rail 3
Baaver Houston Rail ’8 Houston Rail 5740 Enid Truck 2 Enid Truck 22
Boisa City Houston Rail 41950 Lubbock Truck 3
Anarillo Truck 31
Buffalo Houston Rail 207 Enid Truck 350 Enid Truck Li] Houston Rail 17
Catoosa Truck 2639
Chandl ar Hagonear Truck 245 Procaessor Truck 61
Cherokee Catoosa Truck 6690 Hagonar Truck 5
Cheyennae Houston Rail 125 Catoosa Truck 1389 Enid Truck 113 Huskogea  Truck 3
Chi ckasha Huskogee Truck 1746 Processor Truck 6
Claranore Hagonar Truck 3r2 Huskogea Truck g
Cordall Processor Truck 4000 Houston Rail 4
Huskogee Truck 850
Duncan Houston Rail 534 Ft.Horth Truck 1
Durant Houston Rail 191 Huskogea Truck 52
El Rano Procassor Truck 309 Catoosa Truck 8
Huskogee Truck 5234
Enid Catoosa Truck 9778 Hagonar Truck 6
Fairviau Catoosa Truck 1183 Hagoner Truck 6
Fradrick Houston Rail 5927 Ft.Horth Truck 25
Buthria Hagoner Truck 2538 Huskogea Truck 11
Guyrnon Enid Truck 11150 Lubbock Truck 0
Anarillo Truck 0
Hobart Houston Rail 5873 Hich.Flls Truck 20
Hollis Houston Rail 4153 Houston Rail 1317 Hich.Flls Truck 64 Hich.Flls Truck 22
Hugo Houston Rail S Houston Rail 213 Paris Truck 0 Paris Truck 38
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Table 5.14. continuad.
Optinal Flom Shados Prices
{dn 1000 Bu.> (in $/1000 bu.>
Harvast Nonharvast Harvest Nonharvest
Shippar Recaeiver Hoda Bushals Rocaiver Hode Bushels Receiver Hode Price Raceiver MNode Price
Idabal Houston Rail 363 Huskogea Truck 102
Kingfisher Catoosa Truck 6589 Hagoner Truck 3
Lauton Houston Rail 319 Houston Rail 2000 Ft.Horth Truck 149 Ft.Horth Truck 17
Hangun Houston Rail 135 Houston Rail 2132 Hich.Flls Truck 64 Hich.Flls Truck 22
HcAlastar Catoosa Truck 126 Paris Truck 6
Hadford Catoosa Truck 97220 Hagonar Truck 6
Hiani Hagonar Truck 8%0 Huskogea Truck 10
Huskogee Huskogea Truck 37’1 Hagonar Truck 61
Neskirk Catoosa Truck 3198 Hagoner Truck 5
Processor Truck 3000
Nornan Houston Rail 84 Huskogea Truck 237 Processor Truck 1] Processor Truck 1
Okl ahona
City Processor Truck 571 Huskogee Truck 50
Oknul gaa Huskogee Truck 61 Huskogee Truck 262 Catoosa Truck 24 Catoosa Truck 24
Pauls
Vallay Houston Rail 58 Houston Rail 653 Ft.Horth Truck 10 Ft.lorth Truck 0
Pauhuska Huskogee Truck 162 Huskogee Truck 459 Catoosa Truck 18 Catoosa Truck 81
Paungee Huskogee Truck 316 Houston Rail 28
Parry Hagonar Truck 3152 Huskogee Truck 5
Potaau Houston Rail 55 Catoosa Truck 154 Huskogea Truck 80 Houston Rail c
Pryor Hagonar Truck 113 Hagonar Truck 407 Huskogeae Truck 9 Huskogee Truck 9
Purcell Houston Rail 69 Huskogee Truck 462 Ft.Horth Truck 1] Ft.Horth Truck 3
Sallisau Catoosa Truck %8 Huskogea Truck 14
Sapulpa Catoosa Truck 51 Catoosa Truck 145 Hagonar Truck 11 Hagonar Truck 11
Sayre Houston Rail 235 Huskogee Truck 3042 Amarillo Truck 1] Hich.Flls Truck 0
Lubbock Truck ] Processor Truck 0
Shaunee Huskogea Truck 341 Hagonar Truck 14
Stilluater Hagonar Truck 376 Huskogea Truck 6
Procassor Truck 500
Tahl aquah Hagoner Truck 1?2 Huskogee Truck 2
Taloga Houston Rail 193 Catoosa Truck 3055 Enid Truck 22 Hagonar Truck 6
Tishoningo Houston Rail 16 Houston Rail 15 Ft.Horth Truck 69 Ft.Horth Truck 54
Tulsa Catoosa Truck 529 Hagonar Truck 53
Vinita Hagoner Truck 611 Huskogea Truck 19
Hagoner Hagoner Truck 126 Hagonar Truck 357 Huskogae Truck 55 Huskogee  Truck 55
Halters Houston Rail 1473 Ft.Horth Truck 53
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Table 5.14. continuad.

Optinal Flou Shadou Pricas
(Gn 1000 Bu.) (in 571000 bu.)
Harvast Nonharvast Harvast Nonharvast

Shippar Recaeiver Hoda Bushals Recaeivar Hode Bushels Receiver HNode Price Racaivar Hode Price
Hatonga Catoosa Truck 4133 Hagonar Truck 1

Processor Truck 2200
Haurika Houston . Rail 60 Houston Rail 982 Ft.Horth Truck 3 Ft.Horth Truck 59
Hooduard Catoosa Truck 2105 Hagoner Truck 6

Tarninals
Enid
Eufaula
HcAlastar
tluskogeae N.Orlaans Barge 19560 Houston Rail 365
Potaeau
Shaunaa
Catoosa N.Orleans Barge 70000 Houston Rail 336
Hagoner N.Orleans Barge 9262 Houston Rail 290
Paris
Anarillo
Lubbock
Hichita
Falls

Ft. Horth
Houston Export 44099
N.Orleans Export 98822
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Tabla 5.15. Optinal Receiver, Hoda, and Flou for Harvest and Nonharvest Grain Hith Shadou Price for Alternative
Hith the Loumast Shadou Price by Location for Hodal 30D.

Optinal Flou Shadou Prices
(n 1000 Bu.) (in $71000 bu.)>
Harvest Nonharvaest Harvast Nonharvast

Shipper Raecaeiver Hode Bushals Raceiver Hode Bushals Raceivaer Hode Price Raecaiver Hode Price
Ada Huskogae Truck 80 Paris Truck 1]

Ft.Horth Truck 1]
Al tus Houston Rail 5967 Ft.Horth Truck 105
Alva Houston Rail 179 Catoosa Truck 51
Anadarko Houston Rail 5344 Processor Truck 65
Arapaho Houston Rail 5728 Processor Truck 17
Ardnore Houston Rail 272 Paris Truck 125
Arnaett Houston Rail 2886 Enid Truck 2
Rtoka Houston Rail S Houston Rail 15 Paris Truck 61 Huskogeae  Truck 92
Beavar Houston Rail ’8 Houston Rail 5740 Anarillo Truck 4 Enid Truck 11
Boisa City Houston Rail 4950 Lubbock Truck 50

Anarillo Truck 50
Buffalo Houston Rail /07 Houston Rail 2989 Enid Truck 25 Enid Truck 2
Chandl er Hagonar Truck 2495 Procaessor Truck 10
Charokea Houston Rail 6890 Catoosa Truck 50
Chaeyenna Houston Rail 125 Houston Rail 1389 Lubbock Truck 135 Processor Truck 11

Enid Truck 11
Chickasha Houston Rail 1746 Procaessor Truck 34
Clarenore Houston Rail 372 Catoosa Truck 16

Hagonar Truck 16
Cordall Houston Rail 4850 Processor Truck 38
Duncan Houston Rail 534 Ft_Horth Truck 106
Durant Houston Rail 191 Ft.Horth Truck 125
El Reno Processor Truck 309 Catoosa Truck 39

Houston Rail 52314
Enid Houston Rail 9428 Catoosa Truck 30
Enid Truck 350

Fairviauw Houston Rail 4183 Catoosa Truck 24
Fradrick Houston Rail 5427 Ft.Horth Truck 89
Guthrie Houston Rail 2538 Processor Truck 3
Guynon Enid Truck 11150 Lubbock Truck 1]

Arnarillo Truck 0
Hobart Houston Rail 5873 Hich.Flls Truck 62
Hollis Houston Rail 153 Houston Rail 1317 Hich.Flls Truck 61 Hich.Flls Truck 61
Hugo Houston Rail S Houston Rail 213 Paris Truck 0 Paris Truck 87
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Table 5.15. continuad.

Optinal Flou Shadou Pricaes
(in 1000 Bu.)> dn 571000 bu.>
Harvest Nonharvast . Harvest Nonharvaest
Shipper Raecaivaer Hode Bushals Racaeivaer Hodae Bushels Raeceiver Hoda Price Receivar Hode Price
Idabal Houston Rail 363 Paris Truck 173
Kingfishar Houston Rail 6589 Processor Truck 15
Lauton Houston Rail 319 Houston Rail 2000 Ft.Horth Truck 19 Ft.Horth Truck 81
Houston Rail 135 Houston Rail 2132 Hich.Flls Truck 64 Hich.Flls Truck 61
HcAl estar Houston Rail 126 Paris Truck 20
Haedford Houston Rail 9720 Catoosa Truck 11
Hiami Houston Rail 890 Procassor Truck e
Huskogea Huskogaa Truck 371 Hagonar Truck 61
Naskirk Catoosa Truck 3066 Processor Truck 20
Procaessor Truck 3000
Houston Rail 132
Nornan Houston Rail 84 Houston Rail 237 Processor Truck 10 Processor Truck 1
0Okl ahona
City Procaessor Truck 571 Houston Rail 61
Oknul gee Huskogaee Truck 61 Huskogaae Truck 262 Catoosa Rail o Catoosa Truck 4
Processor Rail 1]
Pauls
Valley Houston Rail 58 Houston Rail 653 Ft.Horth Truck 10 Ft.Horth Truck 61
Pauhuska Houston Rail 162 Huskogee Truck %9 Procaessor Truck 0 Processor Truck 35
Paunee Houston Rail 316 Huskogea Truck 67
Perry Houston Rail 3152 Hagonar Truck 24
Potaau Houston Rail 55 Houston Rail 154 Paris Truck 88 Paris Truck 1?2
Pryor Hagonar Truck 113 Hagonar Truck 207 Hagoner Rail 0 Huskogaa  Truck 9
Purcell Houston Rail 69 Houston Rail %62 Ft.Horth Truck 0 Processor Truck 28
Sallisau Catoosa Truck 98 Huskogee Truck 34
Sapulpa Catoosa Truck 51 Catoosa Truck 115 Houston Rail Li] Houston Rail 1]
Sayre Houston Rail 235 Processor Truck 601 Amarillo Truck 0 Hich.Flls Truck 1}
Houston Rail 2411 Lubbock Truck 0
Hich.Flls Truck 0
Shaunee Processor Truck 344 Houston Rail 15
Stilluater Houston Rail 376 Hagoner Truck 8
Processor Truck S00
Tahl equah Hagonear Truck ? Huskogee Truck 2
Taloga Houston ‘Rail 193 Processor Truck 3055 Enid Truck L' Catoosa Truck 4
Tishoningo Houston Rail 16 Houston Rail 1.5 Ft.Horth Truck 69 Ft.Horth Truck 118
Tulsa Catoosa Truck 529 Houston Rail 55
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Table 5.15. continued.
Optinal Flowm Shadou Prices
(Gin 1000 Bu.)> ¢Gin 571000 bu.)
Harvast Nonharvast Harvaest Nonharvest

Shipper Raecaeiver Hodae Bushals Receiver Hode Bushels Receiver Hode Price Receiver Hoda Price
Vinita Houston Rail 644 Hagoner Truck 36
Hagoner Houston Rail 126 Hagoner Truck 357 Hagonar Truck 35 Houston Rail 13
Halters Houston Rail 4973 Ft.Horth Truck 117
Hatonga Houston Rail 1133 Procassor Truck 32

Procassor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck 3 Fi_Horth Truck 123
Hooduard Houston Rail 2105 Processor Truck 39

Terninals
Enid
Eufaula
HcAlastar
Huskogee N.Orlaans Barge 1233 Houston Rail 270
Potaau
Shaunea
Catoosa N.Orleans Barga 3889 Houston Rail 261
Hagonar H.Orleans Barga 1164 Houston Rail 195
Paris
Anarillo
Lubbock
Hichita
Falls

Ft. Horth
Houston Export 136635
N.Orleans Export 6286

€01



Table 5.16. Optinal Recaeiver, Hoda, and Flou for Harvest and Nonharvaest Grain Hith Shados Price for Rlternative
Hith the Louaest Shadou Prica by Location for Hodel 3E.

Optinal Flom Shadou Prices
Cin 1000 Bu.)> (in 571000 bu.)
Harvast Nonharvest Harvast Nonharvest

Shipper Raceiver Hode Bushals Receiver Hode Bushals Receiver Hode Price Racaeiver Modae Price
Ada Huskogae Truck 80 Ft.Horth Truck 1]

Paris Truck 0
Rl tus Houston Rail 5967 Ft.Horth Truck 110
Alva Houston Rail ’179 Catoosa Truck 56
Anadarko Houston Rail 5311 Processor Truck 65
frapaho Houston Rail 5728 Processor Truck 17
RArdnora Houston Rail 272 Paris Truck 130
Arnett Houston Rail 2886 Enid Truck 2
Atoka Houston Rail 5 Houston Rail 15 Paris Truck 61 Huskogee Truck 97
Beavear Houston Rail ’8 Houston Rail 5710 Anarillo Truck 1 Enid Truck 11
Boisa City Houston Rail 4950 Lubbock Truck 50

Rnarillo Truck 50
Buffalo Houston Rail 07 Houston Rail 2969 Enid Truck 25 Enid Truck 2
Chandler Hagoner Truck 245 Processor Truck 5
Charokae Houston Rail 6890 Catoosa Truck 55
Chayannae Houston Rail 125 Houston Rail 1389 Lubbock Truck 135 Processor Truck 11

Enid Truck 11
Chickasha Houston Rail 1746 Procassor Truck 34
Claranora Houston Rail 372 Catoosa Truck 21

Hagonar Truck 21
Cordall Houston Rail 4850 Procassor Truck 38
Ouncan Houston Rail 534 Ft.Horth Truck 111
Durant Houston Rail 191 Ft.Horth Truck 130
El Reno Procassor Truck 309 Catoosa Truck 14

Houston Rail 5234
Enid Houston Rail 9428 Catoosa Truck 35
Enid Truck 350

Fairviaeu Houston Rail 4183 Procaessor Truck 27
Fradrick Houston Rail 5427 Ft.Horth Truck 91
Guthrie Houston Rail 2538 Processor Truck 3
Guynon Enid Truck 11150 Lubbock Truck o

Anarillo Truck o
Hobart Houston Rail 5873 Hich.Flls Truck 62
Hollis Houston Rail 453 Houston Rail 1317 Hich.Flls Truck 614 Hich.Flls Truck 64
Hugo Houston Rail ’5 Houston Rail 213 Paris Truck 1] Paris Truck 92
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Table 5.16. continued.

Optinal Flou Shadou Prices
(n 1000 Bu.) (Gn 571000 bu.>
Harvast Nonharvast Harvast Nonharvest
Shipper Raecaiver Hode Bushals Racaeiver Hode Bushals Raceiver Hode Price Raceiver Hoda Price
Idabeal Houston Rail 363 Paris Truck 178
Kingfisher Houston Rail 6589 Processor Truck 15
Lauton Houston Rail 319 Houston Rail 2000 Ft.Horth Truck 19 Ft.Morth Truck 86
Hangun Houston Rail 435 Houston Rail 2132 Mich.Flls Truck 64 Mich.Flls Truck 64
HcAlaster Houston Rail 126 Paris Truck 25
Hadford Houston Rail 9720 Catoosa Truck 16
Hiami Houston Rail 890 Processor Truck res
Huskogea Huskogaae Truck 371 Hagonar Truck 61
Naukirk Houston Rail 3198 Catoosa Truck 5
Processor Truck 3000
Nornan Houston Rail 84 Houston Rail 237 Processor Truck 10 Processor Truck 1
0kl ahona
City Processor Truck 571 Houston Rail 61
Okrnul gaa Ruskogee Truck 61 Huskogaee Truck 262 Procaessor Rail 1] Catoosa Truck 1
Catoosa T/R 1]
Pauls
Vallay Houston Rail 58 Houston Rail 653 Ft.Horth Truck 10 Ft.Horth Truck 69
Pauhuska Houston Rail 162 Huskogae Truck 459 Enid Truck 1] Processor Truck 30
Processor Truck /]
Paunea Houston Rail 316 Huskogea Truck 2
Perry Houston Rail 3152 Hagonaer Truck 29
Potaeau Houston Rail 55 Houston Rail 154 Paris Truck a8 Paris Truck 9
Pryor Hagonar Truck 113 Hagoner Truck 407 Hagonar Rail 0 Huskogaa Truck 9
Purcell Houston Rail 69 Houston Rail 462 Ft.Horth Truck 1] Processor Truck 28
Sallisan Catoosa Truck 98 Paris Truck 28
Sapul pa Houston Rail 51 Houston Rail 195 Catoosa Truck 1 Catoosa Truck 5
Sayre Houston Rail 235 Procassor Truck 601 Anarille Truck L] Hich.Flls Truck 0
Houston Rail 2411 Lubbock Truck 0
Hich.Flls Truck 1]
Shaunee Processor Truck 311 Houston Rail 15
Stilluatar Houston Rail 376 Hagorar Truck 29
Processor Truck 500
Tahlaequah Hagonar Truck 2 Muskogae  Truck 2
Taloga Houston Rail 193 Processor Truck 3055 Enid Truck @ Catoosa Truck 12
Tishoningo Houston Rail 16 Houston Rail 45 Ft.Horth Truck 69 Ft.Horth Truck 123
Tul sa Catoosa Truck 529 Houston Rail 50
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Tabla 5.16. continued.

Optinal Flow Shadou Prices
Gn 1000 Bu.) dn 571000 bu.)
Harvast Nonharvaest Harvest Nonharvast

Shi ppar Racaivar Hoda Bushals Recaeivaer Hoda Bushals Raecaeivar Hode Price Raceiver Hode Price
Vinita Houston Rail 641 Hagoner Truck 11
Hagoner Houston Rail 126 Hagonar Truck kv Hagonar Truck 40 Houston Rail 8
Haltars Houston Rail 1973 Ft.Horth Truck 122
Hatonga Houston Rail 1133 Processor Truck 32

Processor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck 3 Ft.Horth Truck 128
Hoodward Houston Rail 2105 Procaessor Truck 39

Ternminals
Enid
Eufaul a
HcAlestar
Huskogaee N.Orlaans Barga 1233 Houston Rail 365
Potaau
Shaunea
Catoosa N.Orlaans Barga 627 Houston Rail 356
Hagonar N.Orleans Barga 1164 Houston Rail 290
Paris
Anarillo
Lubbock
Hichita
Falls

Ft. Horth
Houston Export 139897
N.Orleans Export 3024
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Tabla 5.17. Optinal Raeceivaer, Hoda, and Flou for Harvest and Nonharvast Grain Hith Shadou Price for fillternative
Hith the Louwast Shadou Price by Location for Hodel 4A.

Optinal Flow Shadou Prices
Cin 1000 Bu.) Gn 571000 bu.)
Harvast Monharvast Harvast Nonharvest
Shi pper Racaiver Hoda Bushals Raecaeiver Hoda Bushals Recaeiver HNode Price Racaeivar Hoda Price
Ada Huskogee Truck 80 Catoosa Truck H
Altus Houston Rail 1229 Houston Rail 41738 Hich.Flls Rail 1] HcAlaster Truck %
Rlva Enid Truck 9%8 Catoosa Truck 6211 Enid Rail 22 Houston Rail 15
Anadarko Eufaula Truck /6 Houston Rail 4916 Potaau Truck 39 HcAlestar Truck 1
NHcAlestar Truck 322
Rrapaho . Procassor Truck 2527 Eufaula Truck 12
Catoosa Truck 3201
Ardnora Houston Rail 272 HcAlester Truck 51
Arratt Enid Truck 1071 Catoosa Truck 1815 Houston Rail 69 Hagoner Truck 31
Procaessor Truck 3
Atoka Potaau Truck 19 Houston Rail 1 HcAlastar Truck 10 Huskogee Truck 13
Beaver Enid Truck 18620 Houston Rail 2534 Amarillo Truck 39 Processor Truck 30
Houston Rail 1464 Lubbock Truck 39
Boisa City Houston Rail 2565 Houston Rail 2385 Anarillo Truck 0 Lubbock Truck 125
Lubbock Truck 0
Buffalo Enid Truck 3111 Catoosa Truck 585 Houston Rail [ g Processor Truck 32
Chandlar Eufaula Truck 97 Eufaula Truck 148 Catoosa Rail 1] Hagonar Truck 1
Cherokee Enid Truck 1680 Catoosa Truck 5210 Enid Rail L ] Houston Rail 19
C Houston Rail 1018 Houston Rail 196 Enid Truck 27 Catoosa Truck 9
Chickasha Eufaula Truck 156 BcAlaestar Truck 1590 HcAlaestar Truck 1 Eufaul a Truck 1
Clarenore HcAlastar Truck 372 Hagonar Truck 0
Catoosa Truck 0
Cordell Houston Rail 2037 Houston Rail 2813 Eufaula Truck s Processor Truck 5
Duncan Houston Rail 185 Houston Rail 319 RcAlastaer Truck 8 HcRlaester Truck 59
Durant Houston Rail 191 Eufaula Truck 135
El Reno Catoosa Truck 5234 Eufaula Truck 6
Processor Truck 309
Enid Enid Truck 1954 Catoosa Truck 7824 Catoosa Truck 83 Hagoner Truck 32
Fairvieu Enid Truck 1406 Catoosa Truck 2777 Catoosa Truck " 56 Hagoner Truck 32
Fradrick Houston Rail 1025 Houston Rail 4402 Ft.Horth Truck 13 Eufaul a Truck 81
Guthrie Eufaula Truck 187 Nuskogee Truck 2300 Hagoner Truck te Hagonaer Truck 1
HcAlaster Truck 51
Guysron Anarillo Truck 2000 Houston Rail 8764 Lubbock Truck 1] Lubbock Truck 12
Houston Rail 386
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Table 5.17. continued.

Optinal Flou Shadou Prices
(in 1000 Bu.> Cin $/1000 bu.)
Harvast Nocharvast Harvast Nonharvaest
Shi ppar Receivaer HNode Bushals Raceivar HNode Bushals Recaiver Hode Price Raceiver Hode Price
Hobart Houston Rail 2565 Houston Rail 3308 Mich.Flls Truck 38 Procassor Truck 11
Nclestar Truck 38
Eufaul a Truck 38
Hollis Houston Rail 1668 Houston Rail 102 Hich.Flls Truck 10 Eufaula Truck 18
Hugo Poteau Truck 274 Houston Rail 14 Paris Truck o Eufaula Truck 32
Idabel Poteau Truck 192 Houston Rail 166 Paris Truck 70 Poteau Truck 57
Kingfishaer Enid Truck 3% Catoosa Truck 41956 Eufaula Truck 3 Hagonar Truck 29
Catoosa Truck 1237 Huskogee Truck 29
Processor Truck 29
Lasston Ft.Horth Truck 1758 Houston Rail 561 Houston Rail 5 HcAlester Truck 11
Hangue Hich.Flls Truck 2073 Houston Rail 191 Houston Rail 1 Processor Truck 37
Hcll estar HcAlaster [ruck 126 Eufaula Truck g ]
Hadford Enid Truck 2000 Catoosa Fruck 5121 Enid Rail 0 Hagonar Truck 31
Houston Rail 2599
Hiari Eufaula Truck %0 Hcfllestaer Truck 25
Huskogea Huskogee Truck 31 Hagoner Truck 61
Naski rk Catoosa Truck 3198 Hagonar Truck 32
Processor Truck 3000
Nornan HcRlaster Truck 305 Eufaula Truck 16 Poteau Truck 36 HcRlester Truck 1
Enid Truck 36
0Okl ahona Processor Truck 571 Catoosa Truck 50
City HcAlester Truck S0
Okrul gea Potaeau Truck 271 Poteau Truck 52 Eufaula Truck 12 HcRlastar Truck 1]
Pauls
Vallay HcAlaster Truck w? Houston Rail 234 Eufaula Truck 17 Eufaula Truck I'e
Pauhuska HcAlestar Truck 590 Huskogee Truck 31 Catoosa Truck 11 Eufaul s Truck 28
Paunea Huskogaee Truck 316 Houston Rail 11
Perry Hagonar Truck 3152 Huskogea Truck 8
Poteau Potaeau Truck 199 Potaau Truck 10 Poteau Rail 193 Catoosa Truck 101
Pryor Potaau Truck 333 HcAlaster Truck 62 fHcRlaster Truck 2 Hagoner Truck 1
Hagoner Truck 125
Purcell HcAlestar Truck 39 HcRlestaer Truck 135 Eufaula Truck 16 Eufaul a Truck 11
Sallisau Catoosa Truck %8 Poteau Truck I
Sapul pa Huskogea  Truck 59 Catoosa Truck 10 Hagonar Truck 2 HcAlastar Truck 6
Potaeau Truck 127
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Table 5.17. continuad.
Optinal Flou Shadou Prices
Gn 1000 Bu.d {in 571000 bu.>
Harvest Nonharvaest Harvast Nonharvast
Shi ppar Raeceiver MHodae Bushels Raceiver HNHoda Bushals Recaiver HMode Price Recaivaer Hode Price
Sayre Eufaula Truck 984 Processor Truck 1129 NcAlaster Truck 3 Catoosa Truck 9
Hich.Flls Truck 927
Houston Rail 237
Shaunae Processor Truck 314 Huskogeae Truck 2
Stilluatar Hagonar Truck 376 Huskogea  Truck 7
Processor Truck 500
Tahlaquah Potaau Truck 22 Hagoner Truck 20 Huskogea Truck 27 Huskogea Truck 2
Taloga Enid Truck 2066 Catoosa Truck 1182 Catoosa Truck 28 Hagonar Truck 32
Processor Truck 32
Tishoningo Poteau Truck 58 Houston Rail 3 Hclaster Truck 5 Eufaul a Truck 25
Tul sa Catoosa Truck 263 Catoosa Truck 266 Huskogea Truck % HcAlestar Truck 64
Vinita Hagonar Truck 116 Eufaula Truck 528 Hagoner Rail 1] Hcllestar Truck 26
Hagonar Hagoner Truck 159 Hagonar Truck 24 Huskogee Truck 18 Huskogee Truck 55
Halters Houston Rail 2362 Houston Rail 2111 Ft.Horth Truck 18 HcfAlester Truck 98
Hatonga Catoosa Truck 4133 Procaessor Truck 20
Procaessor Truck 2200
Haurika Houston Rail 660 Houston Rail 382 Ft.Horth Truck 12 Hcfllestaer Truck 100
Hooduard Catoosa Truck 2105 Houston Rail P
Terninals:
Enid Houston Rail 1972 Catoosa Rail 144
Eufaul a N.Orleans Barga 3082 Houston Rail 361
Hcfl estar N.Orlaans Barge 3785 Houston Rail 313
Huskogee N.Orleans Barge 3798 Houston Rail 365
Poteau N.Orleans Barge 1562 Houston Rail 289
Shaunee
Catoosa N.Orleans Barge 55126 Houston Rail 356
Hagonar N.Orleans Barge 4272 Houston Rail 290
Paris
Anarillo Houston Rail 2000 Ft.Horth Rail 362
Lubbock
Hichita Houston Rail 3000 HcAlaester Rail 229
Falls Eufaula Rail 229
Ft. Horth Houston Rail 1758 Mo Alternative
Houston Export 7099%
N.Orleans Export 71928
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Table $.18. Optinal Raceiver, Hode, and Flou for Harvast and Nonharvast Grain Hith Shadou Price for Alternative
Hith the Lowast Shadou Price by Location for Hodal 48.

Optinal Flow Shadou Prices
Cn 1000 Bu.d Gn $71000 bu.)
Harvest Nonharvast Harvest Nonharvest
Shi pper Recaivear Hode Bushals Raceiver Hoda Busheals Receiver Hode Price Raceivar floda Price
Ada Processor Truck 80 Huskogee Truck '
Altus Houston Rail 1229 Houston Rail 438 Hich.F1lls Rail 0 Processor Truck 130
Alva Enid Truck %8 Houston Rail 6211 Enid Rail 22 Procassor Truck 64
Anadarko Eufaul a Truck 76 Houston Rail 1946 Poteau Truck 39 Processor Truck 65 -
HcAlester Truck 322
Arapaho Houston Rail 5728 Processor Truck 5
Ardnora Houston Rail 272 HcAlastar Truck 154
Arnatt Enid Truck 1071 Processor Truck 1117 Houston Rail 69 Catoosa Truck 418
Houston Rail 698
Atoka Potaau Truck 19 Houston Rail 1 HcAlaestar Truck 10 Huskogee Truck 113
Beaver Enid Truck 1820 Houston Rail 2531 Amarillo Truck 39 Processor Truck 51
Houston Rail 1464 Lubback Truck 39
Boisa City Houston Rail 2565 Houston Rail 2385 Amarille Truck ] Lubbock Truck 225
Lubbock Truck )]
Buffalo Enid Truck 3111 Houston Rail 585 Houston Rail 67 Processor Truck 18
Chandl ar Eufaula Truck 9?7 Processor Truck 148 HcAlester Truck 12 Processor Truck 0
Cherokea Enid Truck 1680 Houston Rail 5210 Enid Rail 15 Processor Truck 58
Chayanna Houston Rail 1018 Houston Rail 196 Enid Truck s Processor Truck 37
Chickasha Eufaula Truck 156 Houston Rail 1590 Rchlaster Truck 1 Processor Truck 34
Claranore Houston Rail 372 Procaessor Truck 13
Cordell Houston Rail 2037 Houston Rail 2813 Eufaula Truck 5 Procassor Truck 26
Duncan Houston Rail 185 Houston Rail 349 HcfAlaster Truck e Processor Truck 105
Durant Houston Rail 191 Processor Truck 136
El Rano Processor Truck 309 Processor Truck 61
Houston Rail 5231 Catoosa Truck 64
Enid Enid Truck 1954 Houston Rail 7624 Catoosa Truck 83 Processor Truck 30
Fairviou Enid Truck 1406 Houston Rail ‘2°°? Catoosa Truck 56 Procaessor Truck 16
Fraedrick Houston Rail 1025 Houston  Rail 4402 Ft.Horth Truck 13 Processor Truck 122
Guthrie Eufaula Truck 187 Houston Rail 2300 Hagonar Truck 7 Procassor Truck 3
Nuskogea Truck 51 .
Guynon Anarille Truck 2000 Houston Rail 8761 Lubbock Truck 0 Lubbock Truck 142
Houston Rail 386
Hobart Houston Rail 2565 Houston Rail 3308 Hich.Flls Truck 38 Processor Truck 62
Hclester Truck 38
Eufaula Truck 38

oT1



Table 5.18. continued.
Optinal Flow Shadou Prices
Gn 1000 Bu.> Gn $/71000 bu.)
Harvast Nonharvest Harvast Nonharvast
Shipper Raceiver HNHoda Bushels Receiver Hode Bushals Racaivaer Hode Price Receiver Hoda Price
Hollis Houston Rail 1668 Houston Rail 102 Hich.Flls Truck 10 Processor Truck 82
Hugo Potaau Truck 274 Houston Rail 14 Paris Truck 0 Poteau Truck 132
Idabel Poteau Truck 19¢ Houston Rail 166 Paris Truck 70 Potaeau Truck 157
Ringfisher Enid Truck 3% Houston Rail 4956 Procaessor Rail 0 Processor Truck 15
Catoosa Truck 1237
Lauton Ft.Morth Truck 1758 Houston Rail 561 Houston Rail 5 Processor Truck 9
Hangun Hich.Flls Truck 2073 Houston Rail 4191 Houston Rail 1 Processor Truck 58
HcRlastar HcAl estar Truck 126 Houston Rail 13
Hedford Enid Truck 2000 Houston Rail 5121 Enid Rail 0 Processor Truck 51
Houston Rail 2599
Hiani Houston Rail 850 Processor Truck 74
Huskogee Buskogee Truck 371 Procassor Truck 59
Naukirk Houston Rail 3198 Processor Truck 6
Processor Truck 3000
Nornan Hcflester Truck 305 Houston Rail 16 Poteau Truck 36 Processor Truck 1
0kl ahona i
City Processor Truck 571 Houston Rail 64
Okrul gaa Potaeau Truck 271 Poteau Truck 52 Eufaul a Truck 12 Huskogee Truck e
Pauls
Vallaey HcRlaester Truck wr? Houston Rail 234 Eufaula Truck 17 Processor Truck 94
Pauhuska Huskogea Truck 590 Huskogea Truck 31 Catoosa Truck 11 Processor Truck 1
Paunea Houston Rail 316 Huskogea Truck 89 |
Perry Houston Rail 3152 Procassor Truck 16
Potaau Potaeau Truck 199 Potaau Truck 10 Eufaula Truck 195 Houston Rail I
Pryor Poteau Truck 333 Hcflestar Truck 62 Huskogea Truck 2 Hagoner Truck 1
Hagonar Truck 125
Purcall HcAlaester Truck 396 Houston Rail 135 Eufaula Truck 16 Processor Truck 28
Sallisau Catoosa Truck 98 Processor Truck 5
Sapul pa Huskogee Truck 59 Houston Rail 10 Hagonar Truck 2 Catoosa Truck 5
Potaau Truck 127
Sayre Eufaula Truck 284 Processor Truck 1129 Procaessor Truck 0 Houston Rail e
Hich.Flls Truck 927
Houston Rail 237
Shaunaee Processor Truck 344 Houston Rail 156
Stilluater Houston Rail 376 Hagonar Truck 29
Processor Truck 500
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Table 5.18. continued.

Optinal Flou Shadou Prices
¢Gin 1000 Bu.)> Gn $71000 bu.d
Harvest Nonharvast Harvest Nonharvest
Shippar Recaivar MHoda Bushals Raceivar Hodae Busheals Racaeiver Hoda Price Raecaeivar HNode Price
Tahlaquah Potaau Truck 22 Hagonear Truck 20 Huskogee  Truck 27 Huskogee Truck 2
Taloga Enid Truck 2066 Processor Truck 1182 Catoosa Truck 28 Processor Truck 26
Tishormingo Poteau Truck 58 Houston Rail 3 HcAlaster Truck 50 Eufaula Truck 126
Tulsa Catoosa Truck 263 Catoosa Truck 266 Truck 16 Houston Rail 50
Vinita Hagoner Truck 116 Houston Rail 528 Eufaul a Truck 9 Eufaula Truck 9
Hagoner Hagonar Truck %59 Hagonar Truck 21 Huskogee Truck 18 Houston Rail 8
Halters Houston Rail 2362 Houston Rail 2111 Ft.Horth Truck 18 Procassor Truck 111
Hatonga Houston Rail 1133 Procassor Truck } P
Processor Truck 2200
Hauwrika Houston Rail 660 Houston Rail 382 Ft.Horth Truck 12 Processor Truck 159
Hooduard Houston Rail 2105 Procaessor Truck 35
Tarninals

Enid Houston Rail 1972 Catoosa Rail 211
Eufaula N.Orleans Barge 1500 Houston Rail 361
Hcfl astar N.Orleans Barge 1688 Houston Rail 313
Huskogeea N.Orleans Barge 1102 Houston Rail 365
Potaeau N.Orleans Barge 1562 Houston Rail 2689
Shauwnee
Catoosa N.Orleans Bargae 1864 Houston Rail 356
Hagoner N.Orleans Barga 741 Houston Rail 290
Paris
Anarillo Houston Rail 2000 Ft.Horth Rail %62
Lubbock
Hichita Eufaula Vruck 329

Falls Houston Rail 3000 HcRlestar Truck 329
Ft. Horth Houston Rail 1758 No RAlternative
Houston Export 134461
N.Orleans Export 8460
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Table $.19. Optinal Receiver, Hoda, and Flou for Harvast and Nonharvest Grain Hith Shadow Pricae for Alternative
Hith thae Lowast Shadow Price by Location for Hodal 4C.

Optinal Flow
(in 1000 Bu.)

Shadou Prices
Gn 571000 bu.)>

Harvast Nonharvaest Harveaest Nonharvest
Shipper Racaiver Hoda Bushals Racaeivar Hode Bushals Racaiver Hode Price Racaeiver Hode Price
Rda Huskogee Truck 80 Catoosa Truck 13
Rl tus Houston Rail 5967 Ft.Horth Truck 51
Alva Catoosa Truck 7179 Houston Rail 9
Anadarko Houston Rail 5314 HcAlaster Truck 1
Arapaho Procassor Truck 958 HcAlaster Truck &
Catoosa Truck 4770
Ardnorae Houston Rail 272 HcRlestar Truck 54
Arnett Catoosa Truck 2886 Enid Truck 17
Atoka Houston Rail S Houston Rail 15 RcAlester Truck (1] Huskogae Truck 13
Baavar Houston ° Rail e ] Houston Rail 5740 Anarillo Truck 20 Enid Truck 4
Boise City Houston Rail 4950 Lubbock Truck 67
Amarillo Truck 67
Buffalo Houston Rail 707 Enid Truck 350 Enid Truck 13 Houston Rail 29
Catoosa Truck 2639
Chandl ar Eufaula Truck 245 Hagonar Truck 1
Cherokee Catoosa Truck 6890 Houston Rail 13
[ Houston Rail 125 Houston Rail 1389 Lubbock Truck 1 Catoosa Truck 15
Chickasha HcAlaster Truck 1746 Eufaula Truck 1
Claranore HcfAlaestar Truck Ir2 Hagonar Truck 0
Cordell Houston Rail 4850 Procaessor Truck 11
Duncan Houston Rail 534 Ft.Horth Truck 16
Durant Houston Rail 191 Eufaul a Truck 15
El Reno Processor Truck 309 HcAlestaer Truck 1
Catoosa Truck 1890
Eufaula Truck 3344
Enid Catoosa Truck 9778 Hagonar Truck 26
Enid Truck 26
Fairvies Catoosa Truck 4183 Hagonar Truck 26
Fraedrick Houston Rail 5927 Ft.Horth Truck 32
Guthrie Huskogee Truck 2538 Hagonar Truck 1
Guynon Enid Truck 11150 Lubbock Truck 0
Anarillo Truck 0
Hobart Houston Rail 5873 Hich.Flls Truck 36
Ft.Horth Truck 36
Hollis Houston Rail 4953 Houston Rail 1317 Hich.Flls Truck 11 Ft.Horth Truck q
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Table 5.19. continuad.
Optinal Flow Shadou Prices
(in 1000 Bu.) (n $71000 bu.>
Harvast Nonharvast Harvest Nonharvest
Shippaer Receiver Hode Bushals Recaivaer Hode Bushals Raceivaer HModae Price Racaivar Hoda Prica
Hugo Houston Rail ’S Houston Rail 213 Paris Truck 1] Paris Truck 0
Idabal Houston Rail 363 Poteau Truck 57
Kingfisher Catoosa Truck 6589 Huskogee  Truck 23
: Hagoner Truck 23
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 24 Ft.Horth Truck 22
Hangun Houston Rail 1435 Houston Rail 2132 Hich.Flls Truck L1 ] Hich.Flls Truck 0
Ft.Horth Truck 0
HcAlaster HcAlaster Truck 126 Paris Truck 64
Hadford Catoosa Truck 9720 Hagoner Truck 25
Hiami Eufaula Truck %0 HcAlaster Truck 25
Huskogea Huskogee Truck 371 Hagoner Truck 61
Noskirk Catoosa Truck 3198 Hagoner Truck 26
Processor Truck 3000
Nornan Houston Rail 84 Eufaula Truck 232 Procassor Truck (1] HcAlestar Truck 1
0kl ahona
City Processor Truck 571 Eufaula Truck 44
Okrnul gaa Huskogee Truck 61 Potaau Truck 262 Eufaula Truck 0 Huskogaa Truck 7
Pauls
Vallay Houston Rail 58 Houston Rail 653 Ft.Horth Truck S Ft.Horth Truck 0
Pauhuska Catoosa Truck 162 Huskogae Truck 159 Huskogae Truck 23 Eufaula Truck 298
Paunca Huskogaee Truck 316 Houston Rail 11
Perry Hagoner Truck 3152 Huskogaa Truck 8
Potaau Potaau Truck 55 Potaau Truck 154 Houston Rail 59 Paris Truck 83
Pryor Hagonar Truck 113 HcAlaster Truck w7 Huskogee Truck 9 Hagonar Truck 1
Purcall Houston Rail 69 HcAlaster Truck 462 Ft.Horth Truck 1] Eufaula Truck 11
Sallisau . Catoosa Truck %8 Poteau Truck 1
Sapul pa Catoosa Truck 51 Catoosa Truck 115 Hagoner Truck 25 HcAlestar Truck (1}
Sayra Houston Rail 235 Procassor Truck 3042 Amarillo  Truck 0 Hich.Flls Truck 0
Lubbock Truck 0 Ft.Horth Truck 0
Shaunaee Hluskogaa Truck 311 Processor Truck 1
Stilluatar Hagonar Truck 376 Huskogaa Truck H
Processor Truck 500
Tahl aquah Hagonar Truck 42 Huskogaee Truck 2
Taloga Houston Rail 193 Catoosa Truck 3055 Enid Truck a Hagonar Truck 26
Tishoningo Houston Rail 16 Houston Rail 15 Ft.Horth Truck 11 Paris Truck 11
Tulsa Catoosa Truck 529 HcAlaestar Truck 58
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Tabla 5.19. continued.

Optinal Flom Shadow Pricaes
(in 1000 Bu.> (Gn $71000 bu.>
Harvast Nonharvaest Harvast Nonharvast

Shi ppar Raceivar fHode Bushals Racaiver Hode Bushels Receiver Hode Prica Racaiver Hode Price
Vinitas Eufaula Truck 611 HcAlaestaer Truck 26
Hagonar Hagoner Truck 126 Hagoner Truck 357 Huskogea Truck 55 Huskogee Truck 55
Haltars Houston Rail 14973 Ft.Horth Truck 56
Hatonga Catoosa Truck 4133 Houston Rail 18

Processor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck 65 Ft.Horth Truck 60
Hooduard Catoosa Truck 2105 Houston Rail 11

: Terninals
Enid
Eufaula N.Orlaans Barge 5360 Houston Rail 361
Hcfilestar N.Orleans Barga 3113 Houston Rail 313
Huskogea N.Orleans Barge 1169 Houston Rail 365
Potaau N.Orleans Barge »1 Houston Rail 289
Shaunee
Catoosa N.Orleans Barga 0000 Houston Rail 350
Hagonar N.Orlaans Barga 4166 Houston Rail 290
Paris
Arsarillo
Lubbock
Hichita
Falls

Ft. Horth
Houston Export 55642
N.Orlaans Export 82279
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Table 5.20. Optinal Raceiver, Hode, and Flou for Harvast and Nonharvest Grain Hith Shadow Price for Altaernative
Hith the Lowaest Shadomu Price by Location for Hodal 4D.

Optinal Flow
(Gn 1000 Bu.)

Shadou Prices
Gn 571000 bu.)>

Harvast Nonharvast Harvast Nonharvast

Shi pper Recaiver Hode Bushaels Recaiver HNHode Bushals Receiver Hoda Price Receivar Hoda Price
Ada Muskogee Truck 80 Paris Truck 0
Ft.Horth Truck 0

Altus Houston Rail 5967 Ft.Horth Truck 114
RAlva Houston Rail 179 Catoosa Truck 61
Anadarko Houston Rail 5344 Processor Truck 65
Arapaho Houston Rail 5728 Processor Truck 12
Ardnore Houston Rail 272 Paris Truck 125
Arnatt Enid Truck 2886 Houston Rail 13
Rtoka Houston Rail 5 Houston Rail 18 HcAlaster Truck 60 Huskogee Truck 922
Baavear Houston Rail ’8 Houston Rail 5740 Anarillo Truck 20 Enid Truck 20
Boise City Houston Rail 4950 Lubbock Truck 83
Anarillo Truck a3

Buffalo Houston Rail 7’07 Enid Truck 2989 Enid Truck 13 Houston Rail 13
Chandl er Eufaula Truck 245 Hagonar Truck 1
Cherokea Houston Rail 6890 Catoosa Truck 60
Cheyenna Houston Rail 125 Houston Rail 1389 Lubbock Truck ’1 Procaessor Truck 11
Chickasha Houston Rail 17496 Procassor Truck 31
Clarenora Houston Rail 372 Catoosa Truck 0
Hagonar Truck L]

HcAlastaer Truck 1}

Cordall Houston Rail 4850 Procassor Truck 33
Duncan Houston Rail 534 Ft.Horth Truck 109
Durant Houston Rail 191 Eufaula Truck 124
El Reno Procaessor Truck 309 Catoosa Truck 13

Houston Rail 5234

Enid Houston Rail 9778 Enid Truck 1
Fairvieu Houston Rail 4183 Procaessor Truck 23
Fradrick Houston Rail 5427 Ft.Horth Truck 95
Guthria Houston Rail 2538 Procaessor Truck 3
Guyrnon Enid Truck 5625 Lubbock Truck o
Houston Rail 5525 Anarillo Truck o

Hobart Houston Rail 5873 Hich.Flls Truck 58
Hollis Houston Rail 153 Houston Rail 1317 Hich.Flls Truck 11 Hich.Flls Truck 2?
Hugo Houston Rail 75 Houston Rail 213 Paris Truck o Paris Truck 66
Idabal Houston Rail 363 Paris Truck 152
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Table 5.20. continued.
Optinal Flos Shadou Prices
(Gn 1000 Bu.)> Gn $71000 bu.>
Harvast Nonharvest Harvast . Nonharvest
Shippar Recaivar Hode Bushals Recoiver Hoda Bushals Raeceiver Hode Price Receiver Hoda Price
Kingfishar Houston Rail 6589 Processor Truck 15
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 24 Ft.Horth Truck 85
Hangun Houston Rail 135 Houston Rail 2132 Hich.Flls Truck 0 Hich.Flls Truck 22
HcAlastar HcAlestar Truck 126 Houston Rail 34
Hadford Houston Rail 9720 Catoosa Truck 16
Hiani Houston Rail 890 Eufaula Truck 16
Huskogea Huskogee Truck 3’1 Hagoner Truck 61
Naskirk Catoosa Truck 1980 Processor Truck 13
Procassor Truck 3000
Houston Rail 1218
Nornan Houston Rail 84 Houston Rail 237 Procassor Truck 0 Processor Truck 1
0Okl ahona
City Processor Truck 571 Houston Rail 64
Oknul gea Huskogaae Truck 61 Potaau Truck 262 Catoosa Rail 0 Huskogee Truck Id
Eufaula Truck 1]
HcAlaster Truck 0
Pauls
Vallay Houston Rail 58 Houston Rail 653 Ft.Horth Truck 5 Ft.Horth Truck 63
Pauhuska Catoosa Truck 162 Huskogeae Truck 159 Houston Rail 3 Eufaula Truck 28
Paunaa Houston Rail 316 Huskogaa  Truck 68
Parry Houston Rail 3152 Hagoner Truck 26
Potaeau Houston Rail 55 Potaau Truck 154 Potaeau Truck o Houston Rail 28
Pryor Hagonar Truck 113 Hcfllestar Truck 107 Huskogaea Truck 2 Hagonar Truck 1
Purcell Houston Rail 69 Houston Rail 462 Ft.Morth Truck 1] Procaessor Truck 28
Sallisau Catoosa Truck 98 Potaau Truck s
Sapulpa Catoosa Truck 51 Catoosa Truck 145 Houston Rail 16 HcAlester Truck 6
Sayre Houston Rail 235 Procassor Truck 601 Anarillo Truck i} Hich.Flls Truck 0
Houston Rail 2441 Lubbock Truck 1]
Shaunaee Processor Truck 344 Houston Rail 39
Stilluatar Houston Rail 376 Hagonar Truck 8
Processor Truck 500 ’
Tahlaquah Hagonar Truck 92 Huskogae Truck 2
Taloga Houston Rail 193 Processor Truck 3055 Enid Truck L] Processor Truck 19
Catoosa Truck 19
Tishoningo Houston Rail 16 Houston Rail 45 Ft.Horth Truck 14 Paris Truck 80
Tulsa Catoosa Truck 529 : HcAlestar Truck 64
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Tablae 5.20. continued.

Optinal Flou Shadou Prices
{in 1000 Bu.) (n 571000 bu.)>
Harvest Nonharvast Harvast Nonharvast

Shi ppar Receiver Hode Bushels Raeceiver Hodae Bushals Raecaiver Hoda Price Raceivar Hoda Price
Vinita Eufaula Truck 611 Houston Rail 12
Hagonar Hagoner Truck 126 Hagonar Truck 357 Hagonaer Truck 19 Houston Rail 29
Halters Houston Rail 4473 Ft.Horth Truck 119
Hatonga Houston Rail 4133 Processor Truck 24

Processor Truck 2200
Haurika Houston Rail 60 Houston Rail 82 Hich.Flls Truck 65 Ft.Horth  Truck 123
Hooduard Houston Rail 2105 Procassor Truck 12

Tarninals
Enid
Eufaula N.Orlaeans Barge 889 Houston Rail 282
HchAlastaer N.Orleans Barge 533 Houston Rail 264
Huskogea N.Orleans Barge 971 Houston Rail 286
Potaau N.Orleans Barge 116 Houston Rail 210
Shauneae
Catoosa N.Orleans Barga 2965 Houston Rail 2707
Hagonar N.Orleans Barge 512 Houston Rail 211
Paris
Anarillo
Lubbock
Hichita
Falls

Ft. Horth
Houston Export 136635
N.Orleans Export 6286
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Table 5.21. Optimal Recaiver, Hoda, and Flou for Harvest and Nonharvast Grain Hith Shadou Price for Altarnative
Hith the Louaest Shadou Price by Location for Hodel 4E.

Optinal Flow Shadou Prices
(Gin 1000 Bu.> Gn $71000 bu.>
Harvast Nonharvest Harvest Nonharvest

Shippar Racaeiver HNoda Bushals Raceiver Hode Bushals Recaiver Hode Price Receivar HNHodae Price
Ada Procassor Truck 80 Huskogea Truck 0
Paris Truck 1]

Ft.Horth Truck 0

Al tus Houston Rail 5967 Ft.Horth Truck 135
Rlva Houston Rail 179 Procassor Truck 1
Anadarko Houston Rail 5344 Processor Truck 65
Arapaho Houston Rail 5728 Processor Truck 12
Ardnore Houston Rail 272 Paris Truck 1496
Arnatt Enid Truck 2886 Houston Rail 13
Atoka Houston Rail S Houston Rail 15 Paris Truck 61 Huskogee  Truck 113
Baavear Houston Rail /8 Houston Rail 5740 Anmarillo Truck 20 Enid Truck 20
Boisa City Houston Rail 4950 Lubbock Truck 83
Anarillo Truck 83

Buffalo Houston Rail 07 Enid Truck 2989 Enid Truck 13 Houston Rail 13
Chandlar Processor Truck 295 Eufaula Truck 2
Charokea Houston Rail 6890 Processor Truck 65
Chayenna Houston Rail 125 Houston Rail 1389 Lubbock Truck ’1 Processor Truck 14
Chickasha Houston Rail 1746 Processor Truck 314
Clarenore Houston Rail 372 Processor Truck 20
Cordall Houston Rail 41850 Processor Truck 33
Duncan Houston Rail 534 Processor Truck 112
Durant Houston Rail 191 Eufaula Truck 137
El Reno Processor Truck 61 Eufaula Truck 62

Houston Rail 5479

Enid Houston Rail 9°78 Enid Truck 1
Fairviau Houston Rail 4183 Processor Truck 23
Fradrick Houston Rail 5427 Ft.Horth Truck 116
Guthrie Houston Rail 2538 Processor Truck 3
Buynon Enid Truck 5625 Lubbock Truck 0
Houston Rail 5525 Anarillo Truck 0

Hobart Houston Rail 5873 Hich.Flls Truck 58
Hollis Houston Rail 453 Houston Rail 1317 Hich.Flls Truck 11 Hich.Flls Truck 27
Hugo Houston Rail ’5 Houston Rail 213 Paris Truck 0 Paris Truck 87
Idabel Houston Rail 363 Potaau Truck 157
Kingfishar Houston Rail ‘6589 Processor Truck 15
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Table 5.21.

continued.

Optinal Flou Shadon Prices
Cin 1000 Bu.) n $/1000 bu.)
Harvast Nonharvest Harvast Nonharvest
Shi ppar Raceiver Hoda Bushals Racaiver Hode Bushals Receiver Hoda Price Racaiver Hoda Price
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 24 Procassor Truck 86
Hangur Houston Rail 4135 Houston Rail 2132 Rich.Flls Truck 1] Hich.Flls Truck 22
HcAlaster HcAlestar Truck 126 Houston Rail 13
Hedford Houston Rail 9720 Eufaula Truck 29
i aei Houston Rail %0 Processor Truck 81
Huskogea Huskogae  Truck 371 Hagonar Truck 61
Naskirk Houston Rail 3198 Processor Truck 13
Processor Truck 3000
Nornan Houston Rail 84 Houston Rail 237 Processor Truck 5 Processor Truck 1
Dkl ahona
City Processor Truck 571 Houston Rail 64
Okrul gea Huskogee Truck 61 Potaeau Truck 262 Eufaula Truck 0 Muskogea  Truck e
NcAlester T/R 0 Eufaula Truck ’
Poteau Rail L]
¢ Processor T/R 0
Catoosa T/R 0
Pauls
Valley Houston Rail 58 Houston Rail 653 Ft.Horth Truck 5 Ft.Horth Truck 84
Passhuska Houston Rail 162 Huskogae Truck 959 Catoosa Truck 19 Processor Truck 8
Paunea Houston Rail 316 Huskogaa Truck 89
Parry Houston Rail 3152 Processor Truck 1%
Potaau Houston Rail 58 Potaeau Truck 154 Poteau Truck 0 Houston Rail ¢
Pryor Hagoner Truck 113 Hcllester Truck 07 Hagonar Rail 0 Hagonar Truck 1
Eufaula Rail 0
Purcall Houston Rail 69 Houston Rail %2 Ft.Horth Truck 0 Processor Truck 28
Sallisau Catoosa Truck 98 Potaau Truck 'e
Sapulpa Houston Rail 51 Houston Rail 145 Catoosa YTruck 1 Catoosa Truck 5
Sayrae Houston Rail 235 Houston Rail 30142 Anarillo Truck 0 Hich.Flls Truck 0
) Lubbock Truck 1]
Shaunea Processor Truck 311 Houston Rail 39
Stilluater Houston Rail 376 Hagonar Truck 29
Procassor Truck 500
Tahl equah Hagonar Truck 2 Huskogee Truck 2
Taloga Houston Rail 193 Processor Truck 3055 Enid Truck o Procaessor Truck 19
Tishoningo Houston Rail 16 Houston Rail 15 Ft.Horth Truck 11 Paris Truck 101
Tulsa Catoosa Truck 529 Houston Rail 50
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Table 5.21. continued.

Optinal Flow Shadou Prices
(Gn 1000 Bu.d (in 571000 bu.)
Harvast Nonharvest Harvast Nonharvast

Shippar Racaeivar Hoda Bushals Raeceiver Hode Bushels Recaiver Hode Price Receiver MHoda Price
Winita Houston Rail 611 Eufaula Truck 1
Hagonaer Houston Rail 126 Hagonar Truck 357 Hagonar Truck 0 Houston Rail 8
Haltaers Houston Rail 4973 Ft.Morth Truck 140
Hatonga Houston Rail 4133 Processor Truck 24

Processor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck 65 Ft.Horth Truck 1494
Hooduard Houston Rail 2105 Processor Truck 12

Terninals
Enid
Eufaul a Houston Rail 369
HcAlastaer N.Orleans Barga 533 Houston Rail 313
Huskogea N.Orleans Barge 891 Houston Rail 365
Potaau N.Orlaans Barga 116 Potaau Truck 289
Shaunae
Catoosa NH.Orleans Barge 627 Houston Rail 356
Hagonar N.Orleans Barge 512 Houston Rail 290
Paris
Anarillo
Lubbock
Hichita
Falls

Ft. Horth
Houston Export 139942
N.Orleans Export 2979
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Model S

Model 5 tests the effects of imposing a fuel tax on the
barge system. Costs in Set A increased by $1,142,000
because of this change. The river system lost an average of
over 25 percent of its volume. This percentage excludes Set
D since flows through New Orleans were constralned. The
flows lost were mostly nonharvest shipments. Tables 5.22

through 5.26 list results of these models.
Model 6

Tables 5.27 through 5.31 show results of Model 6.
Model 6 is a combination of Models 4 and 5§ where by a fuel
tax and the three port sites are added to Model 1. Combin-
ing these situations increased the costs by $402,864 over
Model 1A and $1,224,192 when compared to Model 4A. These

models also show losses mostly from nonharvest movements.

Model] 7

Model 7 adds a segment-specific users fee to the bargé
system in Model 1. Unlike the smaller fuel tax, this tax
had a major effect upon flow and costs. Average loss of
river volume excluding Set D was 88 percent compared to
Model 1. Like earlier models, volume looses came from
losses of nonharvest flows. Nonharvest flow only amounted
to S million bushels in Model 7A compared to over 60 million
bushels in Model 1A. Results of Model 7A through 7E are in

Tables 5.32 through 5.36.



Tablae 5.22. Optinal Recaiver, Hode, and Flou for Harvest and Nonharvast Grun Hith Shadou Price for Altarnative
Hith the Lowast Shadou Prica by Location for Hodel SA.

Optinal Flowu Shadou Prices
¢in 1000 Bu.> ¢in 571000 bu.)
Harvest Nonharvaest - Harvast Nonharvaest
Shipper Recaeivar HMode Bushals Racaiver Hode Bushels Racaeiver Hoda Prica Raecaiver Hode Price
Rda Huskogee Truck 80 Catoosa Truck 8
Al tus Houston Rail 1229 Houston Rail 1738 Lubbock Truck 103 Processor Truck 125
Alva Enid Truck 968 Houston Rail 6211 Enid Rail 22 Catoosa Truck 3
fAnadarko Houston Rail 398 Houston Rail 4996 Ft.Horth Truck 17 Catoosa Truck 10
Arapaho Processor Truck 2527 Catoosa Truck 2
Houston Rail 3201
Ardnora Houston Rail 272 Huskogee Truck 126
Rrnatt Enid Truck 1071 Catoosa Truck 1815 Houston Rail 69 Processor Truck 29
Atoka Paris Truck 19 Houston Rail 1 Huskogee Truck 33 Huskogee Truck 30
Baeavar Enid Truck 3202 Houston Rail 2531 Asarillo Truck 39 Processor . Truck 46
Houston Rail a2 Lubbock Truck 39
Boisa City Houston Rail 2565 Houston Rail 2385 Ararille Truck o Lubbock Truck 125
Lubbock Truck 1]
Buffalo Enid Truck 3111 Catoosa Truck 589 Houston Rail 67 Houston Rail 17
Chandl ar Catoosa Truck 9% Hagonar Truck 148 Catoosa Rail 1] Processor Truck 54
Cherokea Enid Truck 1680 Catoosa Truck 5210 Enid Rail 45 Houston Rail 1
Cheyaenna Houston Rail 1018 Houston Rail 1% Enid Truck 2? Catoosa Truck 27
Chickasha Ft.Horth Truck 156 Houston Rail 1590 Procaessor Rail 1] Procassor Truck 16
Claraenora Hagonar Truck 372 Catoosa Truck 1
Cordall Houston Rail 2037 Houston Rail 2813 Enid Truck 25 Procaessor Truck 21
Duncan Houston Rail 185 Houston Rail 319 Ft.Horth Truck 9 Processor Truck 100
Durant Houston Rail 191 Huskogea Truck 0
El Rano Catoosa Truck 5250 Huskogae Truck 16
Procassor Truck 293
Enid Enid Truck 1954 Catoosa Truck 7824 Catoosa Truck 83 Hagoner Truck 31
Fairviaeu Enid Truck 1406 Catoosa Truck 2277 Catoosa Truck 56 Houston Rail 30
Fradrick Houston Rail 1025 Houston Rail 4402 Ft.Horth Truck 13 Processor Truck 117
Guthrie Catoosa Truck 238 Huskogee Truck 2300 fluskogea Truck 30 Hagonar Truck 1
Guynon Anarilleo Truck 2000 Houston Rail 8761 Lubbock Truck 0 Lubbock Truck 1?2
Houston Rail 386
Hobart Houston Rail 2565 Houston Rail 3308 Mich.Flls Truck 38 Processor Truck 57
Hollis Houston Rail 1668 Houston Rail 102 Hich.Flls Truck 10 Processor Truck 7
Hugo Paris Truck 274 Houston Rail 14 Houston Rail 98 Nuskogee Truck 82
Idabal Paris Truck 197 Houston Rail 166 Houston Rail 12 Huskogee Truck 197
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Table $5.22. continued.

agN N W

Optinal Flom Shadou Prices
C¢Gn 1000 Bu.> {n $/1000 bu.>
Harvast Nonharvast Harvast Nonharvast

Shipper Raecaiver Hode Bushels Racaiver Hoda Bushels Recaeiver Hoda Price Raceiver MNoda Price
Kingfisher Enid Truck 1632 Catoosa Truck 1956 Processor Rail 36 Hagoner Truck 28

Catoosa Truck 1 : Huskogea Truck 28
Lanton Ft.Horth Truck 1758 Houston Rail 561 Houston Rail S Procassor Truck 24
Hlangun Hich.Flls Truck 2073 Houston Rail 194 Houston Rail 1 Processor Truck 53
HcAlestar Catoosa Truck 126 Houston Rail 21
Hadford Enid Truck 2000 Catoosa Truck 5121 Enid Rail 0 Houston Rail 15

Houston Rail 2599
Hiani Houston Rail 890 Hagoner Truck 3
Huskogaee Huskogaae Truck 3’1 Hagonar Truck 61
Naskirk Catoosa Truck 3198 Hagonar Truck 31

Processor Truck 3000
Nornan Ft.Horth Truck 305 Procaessor Truck 16 Processor Truck 0 Catoosa Truck 6
0Okl ahona
City Procassor Truck 571 Catoosa Truck S0

Okrnul gea Huskogea Truck 146 Muskogee Truck 52 Hagonar Truck 32 Catoosa Truck S

Catoosa Truck 125
Pauls Ft.Horth Truck «@w? Houston Rail 234 Houston Rail 51 Huskogea Truck 53

Vallay

Pauhuska Catoosa Truck 590 Huskogaee Truck 3 Nuskogaea Truck 33 Catoosa Truck 1%
Paunea Houston Rail 316 Huskogea Truck 6
Parry Hagonar Truck 3152 Huskogaa Truck : ]
Potaau Huskogee Truck 199 Houston Rail 10 Houston Rail 11 Catoosa Truck 12
Pryor Huskogee Truck 333 Hagoner Truck = 62 Catoosa Truck 10 Huskogae Truck 9

Hagonar Truck 125 i
Purcell Ft.Horth Truck 3% Houston Rail 135 Processor Rail 14 Procaessor Truck o
Sallisau Catoosa Truck S8 Huskogea Truck 18
Sapulpa Catoosa Truck 186 Catoosa Truck 10 Huskogea Truck 40 Hagonar Truck 30
Sayre Hich.Flls Truck 927 Procassor Truck 1129 Enid Truck 5 Catoosa Truck 11

Houston Rail 1221
Shawnae Processor Truck 344 Huskogee Truck
Stilluataer Hagonar Truck 376 Huskogea Truck

Procassor Truck 500
Tahlaquah Huskogee Truck 22 Hagonar Truck 20 Hagonar Truck s Huskogee Truck
Taloga Enid Truck 2066 Catoosa Truck 1182 Catoosa Truck 28 Processor Truck
Tishoningo Ft.Horth Truck 58 Houston Rail 3 Paris Truck 15 Huskogea Truck
Houston Rail 15
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Tablae 5.22. continued.

Optinal Flou Shadou Prices
CGin 1000 Bu.)> Gin $/1000 bu.>
Harvast Honharvest Harvast Nonharvast
Shipper Raceiver Hoda Bushels Racaeiver Hode Bushels Recaiver lode Price Racaiver Hode Price
Tulsa Catoosa Truck 263 Catoosa Truck 266 Hagoner Truck 86 Huskogea Truck 55
Vinite Hagoner Truck 116 Hagonar Truck 528 Hagoner Rail o Huskogea Truck 19
Hagoner Hagoner Truck 159 Hagoner Truck 21 Huskogee Truck % Catoosa Truck 162
Halters Houston Rail 2362 Houston Rail 2111 Ft.Morth Truck 18 Procaessor Truck 136
Hatonga Catoosa Truck 4133 Houston Rail 6
Procassor Truck 2200
Hauwrika Houston Rail 660 Houston Rail 382 Ft.Horth Truck 12 Processor Truck 154
Hooduard Houston Rail 2105 Catoosa Truck 1
Terninals

Enid Houston Rail 7590 Catoosas Rail 162
Eufaula
HcAlaster
Huskogea N.Orleans Barge 3534 Houston Rail 348
Poteau
Shaunee
Catoosa N.Orlaans Barge <4051 Houston Rail 338
Hagonar N.Orleans Barga 5382 Houston Rail 2?3
Paris Houston Rail 190 Huskogee Rail 362
Anarillo Houston Rail 2000 Ft.Horth Rail 362
Lubbock
Hichita

Falls Houston Rail 3000 Huskogee Rail 260
Ft. Horth Houston Rail 3150 No Alternative
Houston Export 89951
N.Orlaans Export 52967
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Tablae 5.23. Optinal Recaiver, Hode, and Flou for Harvest and Nonharvaest Grain Hith Shadou Price for Alternative
Hith the Lowest Shadou Price by Location for Hodel 58.

Optinal Flom Shadou Prices
Gn 1000 Bu.) €in $/1000 bu.)
Harvast Nonharvest Harvast Nonharvest
Shippar Racaivar Hode Bushals Racaeiver Hode Bushals Recaiver Hode Price Raceiver Hode Price
Rda Procassor Truck = 80 Houston Rail 11
Al tus Houston Rail 1229 Houston Rail 4738 Lubbock Truck 103 Procaessor Truck 130
fAlva Enid Truck 968 Houston Rail 6211 Enid Rail 22 Processor Truck 64
Anadarko Houston Rail 398 Houston Rail 4916 Ft.Horth Truck 17 Processor Truck 65
frapaho Houston Rail 5728 Processor Truck 5
Ardrore Houston Rail 272 Procaessor Truck 198
Arnatt Enid Truck 1071 Procaessor Truck 906 Houston Rail 69 Processor Truck 19
Houston Rail °09
Atoka Paris Truck 19 Houston Rail 1 Huskogee Truck 33 Huskogee Truck 130
Beavar Enid Truck 3202 Houston Rail 2534 Anarillo Truck 39 Procassor Truck 51
Houston Rail 82 Lubbock Truck 39
Boisa City Houston Rail 2565 Houston Rail 2388 Anarillo Truck o Lubbock Truck 225
Lubbock Truck 0
Buffalo Enid Truck 3111 Houston Rail 585 Houston Rail 67 Processor Truck 18
Chandl ar Catoosa Truck 97 Processor Truck 148 Truck 29 Processor Truck i}
Cherokeea Enid Truck 1680 Houston Rail 5210 Enid Rail 5 Processor Truck 58
Chayenne Houston . Rail 1018 Houston Rail 1% Enid Truck 27 Procassor Truck 3°
Chickasha Ft.Horth Truck 156 Houston Rail 1590 Processor Rail (1] Procaessor Truck 34
Clarenore Houston Rail 372 Processor Truck 13
Cordall Houston Rail 2037 Houston Rail 2813 Enid Truck 25 Procaessor Truck 26
Duncan Houston Rail 185 Houston Rail 349 Ft.Horth Truck 9 Processor Truck 105
Durant Houston Rail 191 Procaessor Truck 136
£l Reno Processor Truck 309 Procassor Truck 61
Houston Rail 5231
Enid Enid Truck 1954 Houston Rail 7824 Catoosa Truck 83 Processor Truck 30
Fairvieu Enid Truck 1106 Houston Rail 27707 Catoosa Truck 56 Procassor Truck 16
Fradrick Houston Rail 1025 Houston Rail 44902 Ft.Horth Truck 13 Procassor Truck 122
Guthria Catoosa Truck 238 Houston Rail 2300 Muskogea Truck 30 Procassor Truck 3
Guyron Anarilleo Truck 2000 Houston Rail 8764 Lubbock Truck 1] Lubbock Truck 142
Houston Rail 386
Hobart Houston Rail 2565 Houston Rail 3308 Hich.Flls Truck 38 Procaessor Truck 62
Hollis Houston Rail 1668 Houston Rail 102 Hich.Flls Truck 10 Processor Truck 82
Hugo Paris Truck 274 Houston Rail 14 Houston Rail 98 Processor Truck 115
Idabal Paris Truck 197 Houston Rail 166 Houston Rail 12 Processor Truck 221
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Table 5.23. continued.
Optinal Flow Shadou Pricaes
(n 1000 Bu.d {Gn $/1000 bu.d
Harvast Nonharvast Harvest Nonharvast
Shi ppar Racaiver Hode Bushals Raceiver Hode Bushels Recaeiver Hode Prica Raceiver MHode Price
Kingfishar Enid Truck 1632 Houston Rail 4956 Processor Rail 36 Processor Truck 15
Catoosa Truck 1
Lauton Ft.Horth Truck 1758 Houston Rail 561 Houston Rail 5 Procassor Truck 9
Hangun Hich.Fl1ls Truck 2073 Houston Rail 1914 Houston Rail 1 Procaessor Truck 58
HcRl astar Houston Rail 126 Catoosa Truck 79
Hadford Enid Truck 2000 Houston Rail 5121 Enid Rail 0 Processor Truck 51
Houston Rail 2599
Hiani Houston Rail 890 Processor Truck Fe |
Huskogee Huskogeae Truck 31 Processor Truck 12
Nasskirk Houston Rail 3198 Processor Truck 6
Processor Truck 3000
Mornan Ft.Horth Truck 305 Houston Rail 16 Procassor Truck 0 Processor Truck 1
Okl shona
City Processor Truck 571 Houston Rail 69
Okrul gea Huskogee Truck 146 Houston Rail 52 Hagoner Truck k-4 Huskogee Truck 10
Catoosa Truck 125
Pauls
Valley Ft.Horth Truck 17 Houston Rail 231 Houston Rail 54 Processor Truck 91
Pauhuska Catoosa Truck 590 Procassor Truck 31 Huskogea Truck 33 Huskogea Truck 16
Paunae Houston Rail 316 Huskogee Truck 106
Parry Houston Rail 3152 Procassor Truck 16
Potaau Huskogee  Truck 199 Houston Rail 10 Houston Rail 14 Processor Truck 90
Pryor Huskogea Truck 333 Processor Truck 62 Catoosa Truck 10 Hagoner Truck (1}
Hagonar Truck 125
Purceall Ft.Horth Truck 3% Houston Rail 135 Procassor Rail 11 Procaessor Truck 28
Sallisau Processor Truck 98 Houston Rail 11
Sapulpa Catoosa Truck 186 Houston Rail 10 Huskogea Truck L Catoosa Truck 23
Sayre Hich.Flls Truck 927 Processor FTruck 1129 Enid Truck 5 Houston Rail e
Houston Rail 1221
Shaunee Procaessor Truck 344 Houston Rail 16
Stilluataer Houston Rail 376 Hagoner Truck 16
Processor Truck 500 Processor Truck 16
Tahlaquah Muskogee Truck 22 Processor Truck 20 Hagoner Truck ¢ Hagoner Truck 1
Taloga Enid Truck 2066 Procassor Truck 11682 Catoosa Truck 28 Processor Truck 26
Tishoningo Ft.Horth Truck 58 Houston Rail 3 Paris Truck S Huskogaa Truck 173
Houston Rail 5
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Table 5.23. continued.

Optinal Flow Shadou Prices
Cin 1000 Bu.) Cin 571000 bu.)
Harvast Monharvast Harvast Nonharvast
Shi ppar Raceiver Hode Busheals Recaivar Hode Bushals Receiver Hode Price Recaiver Hoda Price
Tul sa Catoosa Truck 263 Catoosa Truck 266 Hagoner Truck 86 Houston Rail 32
Vini ta Hagonar Truck 116 Houston Rail 528 Huskogea Truck 10 Processor Truck %
Hagonar Hagonar Truck 159 Houston Rail 21 Huskogee Truck 16 Hagonar Truck 9
Halters Houston Rail 2362 Houston Rail 2111 Ft.Horth Truck 18 Processor Truck 141
Hatonga Houston Rail 4133 Procaessor Truck 17
Procassor Truck 2200
Haurika Houston Rail 660 Houston Rail 382 Ft.Horth Truck 12 Procassor Truck 159
Hooduard Houston Rail 2105 Processor Truck 35
Terninals

Enid Houston Rail 7590 Catoosa Rail 262
Eufaula
HcAl ester
Huskogea N.Orleans Barge 1071 Houston Rail 346
Potaau
Shaunaea
Catoosa N.Orleans Barge 1766 Houston Rail 338
Hagonar N.Orleans Barga 200 Houston Rail 273
Paris Houston Rail 190 Huskogee Rail 1462
Anarillo Houston Rail 2000 Ft.Horth Rail %62
Lubbock
Hichita

Falls Houston Rail 3000 Huskogee Rail 360
Ft. Horth ' Houston  Rail 3150 No Altarnative
Houston Export 139384
N.Orlaans Export 353
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Table 5.24. Optinal Receiver, Hode, and Flou for Harvast and Nonharvest Grain Hith Shadou Price for filternative
Hith thae Louast Shadou Price by Location for Hodal 5C.

Optimal Flom Shadou Prices
Cin 1000 Bu.) Gn 571000 bu.d
Harvast Nonharvest Harvast Nonharvast
Shippar Racaivar Hoda Bushels Receivar Hode Bushels Receivar Hodae Price Raceiver Hode Price
Ada Huskogeae Truck 80 Catoosa Truck 8
Al tus Houston Rail 5967 Ft.Horth Truck 70
Alva Houston Rail 179 Catoosa Truck 3
Anadarko Houston Rail 5344 Catoosa Truck 10
Arapaho Processor Truck 614 Catoosa Truck 2
Houston Rail 5114
Ardnora Houston Rail 272 Paris Truck 87
Arnatt Catoosa Truck 2886 Enid Truck 17
Atoka Houston Rail 5 Houston Rail 15 Paris Truck 61 Huskogea Truck 30
Baavar Houston Rail 8 Houston Rail 5740 Anarillo Truck 20 Enid Truck 16
Boisa City Houston Rail 4950 Lubbock Truck 9
Anarillo Truck 9
Buffalo Houston Rail 707 Enid Truck 350 Enid Truck 13 Houston Rail 17
Catoosa Truck 2639
Chandl ar Hagoner Truck 2495 Processor Truck 54
Charokea Catoosa Truck 6890 Houston Rail 1
Chaeyanne Houston Rail 125 Houston Rail 1389 Lubbock Truck 71 Catoosa Truck 2?
Chickasha Houston Rail 1746 Procassor Truck 16
Claranorae Hagoner Truck 3re Catoosa Truck 1
Cordall Houston Rail 4850 Procaessor Truck 21
Duncan Houston Rail 534 Ft.Horth Truck 65
Durant Houston Rail 191 Huskogee Truck 81
El Reno Procassor Truck re Huskogea Truck 16
Catoosa Truck 54971
Enid Catoosa Truck 9778 Enid Truck 26
Fairviawu Catoosa Truck 14183 Houston Rail 30
Fradrick Houston Rail 5427 Ft.Horth Truck 51
Guthrie Huskogee Truck 2538 Hagonar Truck 1
Guyrion Enid Truck 11150 Lubbock Truck o
Anarillo Truck 0
Hobart Houston Rail 5873 Hich.Flls Truck 16
Hollis Houston Rail 153 Houston Rail 1317 Hich.Flls Truck 11 Hich.Flls Truck 15
Hugo Houston Rail 75 Houston Rail 213 Paris Truck 0 Paris Truck 28
Idabel Houston Rail 363 Paris Truck 114
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Table 5.21. continued.
Optinal Flou Shadow Prices
(in 1000 Bu.)> Gin 571000 bu.d
Harvast Nonharvest Harvast Nonharvast
Shipper Recaeiver Hode Bushals Raeceivar Hode Bushals Recaivar Hoda Price Racaivar Hoda Price
Kingfisher Catoosa Truck 6589 Huskogeae  Truck 28
Hagoner Truck 28
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 24 Ft.Horth Truck 1
Hangun Houston Rail 435 Houston Rail 2132 Hich.Flls Truck 1} Hich.Flls Truck 10
HcAlestar Catoosa Truck 126 Paris Truck o
Hadford Catoosa Truck 9720 Houston Rail 15
Hiani Houston Rail 890 Hagonar Truck 3
Huskogea Huskogea Truck 371 Hagonar Truck 61
Nawkirk Catoosa Truck 3198 Hagonar Truck 3
Procassor Truck 3000
Nornan Houston Rail 84 Procaessor Truck 237 Procassor Truck o Catoosa Truck 6
0kl ahona
City Procaessor Truck 571 Catoosa Truck S0
Oknul gea Huskogea Truck 61 Huskogaa Truck 262 Catoosa Truck 5 Catoosa Truck 5
Pauls )

Valley Houston Rail 58 Houston Rail 653 Ft.Horth Truck 5 Ft.Horth Truck 19
Pawhuska Catoosa Truck 162 Huskogee Truck 159 Buskogea Truck 28 Catoosa Truck 1%
Paunae Houston Rail 316 Huskogeaa  Truck 6
Parry Hagonar Truck 3152 Muskogea Truck 8
Poteau Houston Rail 55 Houston Rail 154 Huskogea Truck 9% Paris Truck 1
Pryor Hagoner Truck 113 Hagonar Truck 107 Huskogea  Truck 9 Huskogaa Truck 9
Purcell Houston Rail 69 Houston Rail 162 Ft.Morth Truck 1] Ft.Horth Truck 1]
Sallisas Catoosa Truck 98 Huskogea Truck 18
Sapulpa Catoosa Truck 51 Catoosa Truck 115 Hagonar Truck 30 Hagonar Truck 30
Sayre Houston Rail 235 Processor Truck 3042 finarillo Truck o Hich.Flls Truck 0

Lubbock Truck o
Shaunae Processor Truck 311 Huskogae Truck 3
Stilluater Hagoner Truck 376 Huskogee Truck '
Processor Truck 500
Tahlaequah Hagoner Truck 42 Huskogea  Truck 2
Taloga Houston Rail 193 Catoosa Truck 3085 Enid Truck 1] Procassor Truck 30
Tishoningo Houston Rail 16 Houston Rail 45 Ft.Horth Truck 11 Ft.Horth Truck 37
Tulsa Catoosa Truck 529 Hagonar Truck °2
Vinita Hagonaer Truck 614 Huskogee Truck 19
Hagonar Hagoner Truck 126 Hagonar Truck 357 Houston Rail 13 Huskogeae  Truck 55
Hal tars Houston Rail 41173 Ft.Horth Truck ’5
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Table $.24. continued.

Optinal Flou

Shadou Pricas

Gn 1000 Bu.) Gn 571000 bu.)
Harvaest Nonharvast Harvast Nonharvast
Shippear Recaivaer Hoda Bushals Recaiver HNoda Bushals Racaivaer MHoda Price Raceiver Hode Price
Hatonga Catoosa Truck 4133 Houston Rail 6
Procassor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck 65 Ft.Horth Truck /9
Hoodward Houston Rail 2105 Catoosa Truck 1
Tarninals

Enid
Eufaul a
HcAl estar
Huskogea N.Orlaans Barga 3771 Houston Rail 348
Poteau
Shaunea
Catoosa N.Orleans Barga 59653 Houston Rail 338
Hagoner N.Orleans Barga 5834 Houston Rail 273
Paris
Anarillo
Lubbock
Hichita

Falls
Ft. Horth
Houston Export 73663
N.Orlaans Export 69258
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Table 5.25. Optinal Raceiver, Hode, and Flou for Harvast and Nonharvaest Grain Hith Shadow Price for filternative
Hith the Lowest Shadow Price by Location for Hodal SD.

Optinal Flou Shadou Priceas
CGin 1000 Bu.> CGin $/1000 bu.d
Harvest Nonharvast Harveaest Nonharvaest

Shipper Racaeivar Hode Bushels Racaivar Hode Bushals Recaiver Hoda Price Raceivar Hoda Pricae
Ada Huskogea Truck 80 Paris Truck 1]
Ft.Horth Truck 1]

Altus Houston Rail 5967 Ft.Horth Truck 113
Alva Houston Rail 7179 Catoosa Truck 64
Anadarko Houston Rail 5344 Processor Truck 65
Arapaho Houston Rail 5728 Procassor Truck 12
Ardnore Houston Rail 272 Paris Truck 124
Arnatt Enid Truck 2886 . Houston Rail 13
Atoka Houston Rail 5 Houston Rail 15 Paris Truck 61 Huskogee Truck 21
Baaver Houston Rail ’8 Houston Rail 5710 Anarillo Truck 20 Enid Truck 20
Boise City Houston Rail 4950 Lubbock Truck 83
Anarillo Truck 83

Buffalo Houston Rail 07 Enid Truck 2989 Enid Truck 13 Houston Rail 13
Chandler Hagoner Truck 215 Processor Truck 11
Charokae Houston Rail 6890 Catoosa Truck 60
Chayenna Houston Rail 125 Houston Rail 1389 Lubbock Truck rl Processor Truck "
Chickasha Houston Rail 1746 Procaessor Truck 34
Clarenora Hagoner Truck 3r2 Catoosa Truck 1
Houston Rail 1

Cordall Houston Rail 1850 Procassor Truck 33
Duncan Houston Rail 534 Ft.Horth Truck 108
Durant Houston Rail 191 Ft.Horth Truck 124
El Reno Procaessor Truck 309 Catoosa Truck 13

Houston Rail 5234

Enid Houston Rail 9778 Enid Truck 1
Fairvigu Houston Rail 4183 Processor Truck 23
Fradrick Houston Rail 5427 Ft.Horth Truck 94
Guthrie Houston Rail 2538 Processor Truck 3
Guynon Enid Truck 5625 Lubbock Truck 0
Houston Rail | 6525 Anarillo Truck 1}

Hobart Houston Rail ‘5873 Hich.Flls Truck 58
Hollis Houston Rail 453 Houston Rail 1317 Hich.Flls Truck 11 Hich.Flls Truck 27
Hugo Houston Rail 75 Houston Rail 213 Paris Truck o Paris Truck 65
1dabal Houston Rail 363 Paris Truck 151
Kingfisher Houston Rail 6589 Procassor Truck 15

cel



Table 5.25. continued.
Optinal Flow Shadoss Pricaes
(in 1000 Bu.> (in $71000 bu.>
Harvast Nonharvest Harvast Nonharvast
Shippear Racaivar Hoda Bushels Raceiver Hoda Bushels Raceivar Hoda Price Racaeiver Hoda Price
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 24 Ft.Horth Truck 84
Hangun Houston Rail 435 Houston Rail 2132 Hich.Flls Truck o Hich.Flls Truck 22
HcAlestar Houston Rail 126 Paris Truck 16
Hadford Houston Rail 9720 Catoosa Truck 16
Hiani Houston Rail 830 Hagoner Truck 64
Huskogeae Huskogea Truck 3?1 Hagoner Truck 61
Newukirk Catoosa Truck 2532 Procaessor Truck 13
Processor Truck 3000
Houston Rail 666
Nornan Houston Rail 81 Houston Rail 237 Procassor Truck 0 Processor Truck 1
0kl ahona
City Procassor Truck 571 Houston Rail 64
Oknul gea Huskogea Truck 61 Huskogee Truck 262 Catoosa Rail LI ] Catoosa Truck 5
Pauls
Vallay Houston Rail 58 Houston Rail 653 Ft.Horth Truck 5 Ft.Horth Truck 63
Pauhuska Catoosa Truck 162 Huskogee Truck 4159 Houston Rail 3 Processor Truck 30
Paunaee Houston Rail 316 Muskogea Truck 67
Parry Houston Rail 3152 Hagonaer Truck 25
Potaeau Houston Rail 55 Houston Rail 154 Huskogea  Rail 121 Paris Truck 11
Pryor Hagonar Truck 113 Hagonar Truck 407 Huskogaa Truck 9 Huskogea  Truck 9
Purcell Houston Rail 69 Houston Rail 162 Ft.Horth Truck 1] Procassor Truck 28
Sallisau Catoosa Truck 98 Huskogea  Truck 18
Sapulpa Catoosa Truck 51 Catoosa Truck 145 Houston Rail 16 Houston Rail 15
) Hagonar Rail 16
Sayre Houston Rail 235 Procaessor Truck 601 Anarillo Truck L] Mich.Flls Truck 1]
Houston Rail 2441 Lubbock Truck L]
Shaunaee Processor Truck 3494 Houston Rail 39
Stilluater Houston Rail 376 Hagonar Truck s
Processor Truck 500
Tahlaquah Hagonar Truck 42 Huskogee Truck 2
Taloga Houston Rail 193 Procaessor Truck 3055 Enid Truck 0 Processor Truck 19
Catoosa Truck 19
Tishoningo Houston Rail 16 Houston Rail 15 Ft.Horth Truck 14 Paris Truck 79
Tulsa Catoosa Truck 529 Houston Rail ’1
Vinita Houston Rail 6414 Hagonaer Truck 19
Hagonar Hagonaer Truck 126 Hagonar Truck 357 Hagonar Truck 18 Houston Rail 30
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Table 5.25.

continuad.

Optinal Flow
¢in 1000 Bu.>

Shadou Prices
Gn $71000 bu.d

Harvast Nonharvast Harvast Nonharvest
Shi ppar Receivar Hode Bushels Recaiver Hode Bushals Recaiver Hoda Price Racaiver Hoda Price
Hal tars Houston Rail 14973 Ft.Horth Truck 118
Hatonga Houston Rail 4133 Processor Truck 24
Procaessor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck 65 Ft.Horth Truck 122
Hooduard Houston Rail 2105 Processor Truck 12
Terminals
Enid
Eufaula
HcAl estar .
N.Orlaans Barge 1233 Houston Rail 267
Poteau
Shaunae
Catoosa N.Orleans Barga 3517 Houston Rail 277
Hagonar N.Orlaans Barge 1536 Houston Rail 212
Paris
Anarillo
Lubbock
Hichita
Falls
Ft. Horth
Houston Export 136635
N.Orleans Export 6286
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Table 5.26. Optinal Raecaeiver, Moda, and Flou for Harvast and Nonharvaest Grain Hith Shadou Price for Altaernative
Hith the Lowaest Shadou Price by Location for Hodael S5E.

Optinal Flou
Cin 1000 Bu.)

Shadou Prices
CGin $/1000 bu.)

Harvast Nonharvest Harvest Nonharvast
Shipper Raceiver Hodae Bushals Receiver Hoda Bushels Receiver Hode Price Racaeiver Hode Price
Ada Processor Truck 14 Ft.Horth Truck 0
Houston Rail 36 Paris Truck 0
Altus Houston Rail 5967 Ft.Horth Truck 139
Rlva Houston Rail 179 Processor Truck ’5
Anadarko Houston Rail 5341 Processor Truck 65
Arapaho Houston Rail 5728 Procaessor Truck 16
Ardnorae Houston Rail 272 Paris Truck 150
Arnatt Enid Truck 2886 Houston Rail 13
Rtoka Houston Rail 5 Houston Rail 15 Paris Truck 61 Huskogee Truck 130
Baavar Houston Rail ’8 Houston Rail 57490 Anarillo Truck 20 Enid Truck 20
Boisae City Houston Rail 4950 Lubbock Truck 83
Anarillo Truck 83
Buffalo Houston Rail 207 Enid Truck 2989 Enid Truck 413 Houston Rail 13
Chandl ar Processor Truck 215 Processor Truck 11
Cherokea Houston Rail 6890 Processor Truck 69
Cheyenna Houston Rail 125 Houston Rail 1389 Lubbock Truck ’l Processor Truck 18
Chickasha Houston Rail 1746 Processor Truck 34
Clarenore Houston Rail 3r°2 Procaessor Truck 24
Cordell Houston Rail 4850 Processor Truck 3°
Duncan Houston Rail 534 Processor Truck 116
Durant Houston Rail 191 Processor Truck 147
El Reno Processor Truck 64 Procaessor Truck 75
Houston Rail 5479
Enid Houston Rail 9778 Enid Truck 1
Fairvien Houston Rail 4183 Processor Truck 27
Fradrick Houston Rail 5427 Ft.Horth Truck 120
Guthrie Houston Rail 2538 Processor Truck 3
Guynon Enid Truck 5625 Lubbock Truck 1]
Houston Rail 5525 Anarillo Truck 1]
Hobart Houston Rail 5873 Hich.Flls Truck 58
Hollis Houston Rail 453 Houston Rail 1317 Hich.Flls Truck 11 Hich.Flls Truck 27
Hugo Houston Rail ’5 Houston Rail 213 Paris Truck 0 Paris Truck 91
I1dabal Houston Rail 363 Paris Truck 177
Kingfisher Houston Rail 6589 Processor Truck 15
Lauton Houston Rail 319 Houston Rail 2000 Hich.Flls Truck 24 Processor Truck 920

sel



Table 5.26. continued.

Optinal Flom Shadouw Pricas
Gn 1000 Bu.d (in 571000 bu.)
Harvast Monharvast Harvast Nonharvast
Shippar Raceiver Hode Bushals Recaivar Hoda Bushals Receiver Hode Price Raeceiver Hode Price
Hangun Houston Rail 135 Houston Rail 2132 Hich.Flls Truck 0 Hich.Flls Truck 22
HcAlaster Houston Rail 126 Paris Truck 12
Haedford Houston Rail 9720 Processor Truck 62
Hiani Houston Rail 890 Processor Truck 85
Huskogaae Muskogee Truck 371 Procaessor Truck 83
Nawkirk Houston Rail 3198 Procassor Truck 17
Processor Truck 3000
Nornan Houston Rail 84 . Houston Rail 237 Procassor Truck 12 Procaessor Truck 1
Okl ahona
City Processor Truck 571 Houston Rail 64
Oknul gea Houston Rail 61 Houston Rail 262 Processor T/R 1] Huskogea  Truck 10
Catoosa T/R o

Pauls

Vallaey Houston Rail 58 Houston Rail 653 Ft.Horth Truck S Ft.Horth Truck 88
Pauhuska Houston Rail 162 Processor Truck 159 Catoosa Truck 21 Huskogee Truck 5
Paunea Houston Rail 316 Huskogea  Truck 106
Parry Houston Rail 3152 Processor Truck 16
Poteau Houston Rail 55 Houston Rail 154 Huskogee Truck 124 Paris Truck 67
Pryor Hagonar Truck 113 Hagonar Truck 4107 Hagoner Rail L] Huskogee Truck 9

Muskogee T/R 1]
Purcell Houston Rail 69 Houston Rail 462 Ft.Horth Truck 0 Procaessor Truck 28
Sallisan Procassor Truck a8 Houston Rail 0
Sapulpa Houston Rail 51 Houston Rail 145 Catoosa Truck 8 Catoosa Truck 23
Sayre Houston Rail 235 Houston Rail 3042 Amarillo Truck 0 Hich.Flls Truck 0
) Lubbock Truck Li] )
Shaunaea Procassor Truck 314 Houston Rail 35
Stilluater Houston Rail 376 Processor Truck 16
Processor Truck 500

Tahl aquah Hagoner Truck 1?2 Huskogee Truck 2
Taloga Houston Rail 193 Processor Truck 3055 Enid Truck 0 Procassor Truck 15
Tishoningo Houston Rail 16 Houston Rail 45 Ft.Horth Truck 11 Paris Truck 105
Tulsa Catoosa Truck 529 Houston Rail 32
Vinita Houston Rail 614 Procassor Truck L4
Hagoner Houston Rail 126 Houston Rail 357 Hagonar Truck 57 Hagoner Truck S
Halters Houston Rail 1473 Ft.Horth Truck 144
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Table 5.26. continued.

Optinal Flom
(in 1000 Bu.>

Shadou Prices
¢in $/1000 bu.)

Harvast Nonharvest Harvast Nonharvest
Shipper Raecaivaer Hode Bushals Racaeivar Hode Bushals Recaeivar Hoda Price Racaeiver Hode Price
Hatonga Houston Rail 4133 Procaessor Truck 28
Processor Truck 2200
Haurika Houston Rail 60 Houston Rail 982 Hich.Flls Truck 65 Ft.Horth Truck 148
Hooduard Houston Rail 2105 Processor Truck 16
Terninals
Enid
Eufaula
HcAlastar
Huskogea N.Orlaeans Barge 371 Houston Rail 348
Poteau
Shaunaee
Catoosa N.Orleans Barga 529 Houston Rail 338
Hagonar N.Orlaeans Barge 562 Houston Rail 273
Paris .
Anarillo
Lubbock
Hichita
Falls
Ft. Horth
Houston Export 141959
N.Orleans Export 14962
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Table 5.27. Optinal Receiver, Hoda, and Flou for Harvast and Honharvaest Grain Hith Shadou Price for Alternative
Hith the Lowast Shadou Pricae by Location for Hodal 6A.

Optinal Flow Shadou Prices
¢in 1000 Bu.> Gn 571000 bu.)
Harvaest Nonharvast Harvast Nonharvest
Shippar Raceivar HNHodae Busheals Racaivar Hode Busheals Recaiver Hoda Price Receiver Hode Price
Rda Huskogea Truck 80 Catoosa Truck 8
Al tus Houston Rail 1229 Houston Rail 4738 Ft.Horth Truck 16 HcAlestar Truck 113
Rlva Enid Truck 968 Houston Rail 6211 Enid Rail 22 Catoosa Truck 3
Anadarko Eufaula Truck 76 Houston Rail 1916 Poteau Truck 39 Eufaula Truck 15
HcAlaster Truck 322 '
Arapaho Processor Truck 2527 Catoosa Truck 2
Houston Rail 3201
Ardnora Houston Rail - 272 HcAlaestar Truck ’1
Arnatt Enid Truck 1071 Catoosa . Truck 1815 Houston Rail 69 Processor Truck 29
Atoka Poteau Truck 19 Houston Rail 1 Hcflester Truck 10 Huskogeae Truck 30
Beaver Enid Truck 1820 Houston Rail 25314 Anarillo Truck 39 Processor Truck 1%
Houston Rail 1464 Lubbock Truck 39 !
Boisa City Houston Rail 2565 Houston Rail 2385 Anarillo Truck 1] Lubbock Truck 125
Lubbock Truck 0
Buffalo Enid Truck 3111 Catoosa Truck 585 Houston Rail 67 Houston Rail 17
Chandl er Eufaula Truck o7 Eufaula Truck 148 Catoosa Rail 0 Hagonar Truck S
Charokea Enid Truck 1680 Catoosa Truck 5210 Enid Rail 45 Houston Rail 1
Cheyanna Houston Rail 1018 Houston Rail 196 Enid Truck 27 Catoosa Truck 27
Chickasha Eufaula Truck 156 Eufaula Truck 1590 NcAlester Truck 1 Houston Rail 2
Claraenore HcAlester Truck 372 Hagoner Truck 0
Cordeall Houston Rail 2037 Houston Rail 2813 Eufaula Truck 5 Processor Truck 21
Duncan Houston Rail 185 Houston Rail 319 HcRlastar Truck 8 HcAlester Truck /6
Burant Houston Rail 191 Eufaula Truck 58
El Reno Catoosa Truck 5234 Eufaula Truck 1
Processor Truck 309 ’
Enid Enid Truck 1954 Catoosa Truck /824 Catoosa Truck 83 Houston Rail 29
Fairvien Enid Truck 1406 Catoosa Truck 2777 Catoosa Truck 56 Houston Rail 30
Fredrick Houston Rail 1025 Houston Rail 4102 Ft.Horth Truck 13 HcAlaester Truck 101
Guthrie Eufaula Truck 187 Huskogae Truck 2300 Hagoner Truck 7 Hagoner Truck 1
HcAlester Truck 51
Buynon Anarillo Truck 2000 Houston Rail 8764 Lubbock Truck 1] Lubbock Truck 12
Houston Rail 386
Hobart Houston Rail 2565 Houston Rail 3308 Hich.Flls Truck 38 Processor Truck 57
NcAlester Truck 38 Eufaula Truck 57
Eufaul a Truck 38
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Table 5.27. continued.
Optinal Floum Shadou Prices
(in 1000 Bu.) dn 571000 bu.)
Harvest Nonharvest Harvest Nonharvast
Shi ppar Raceiver HNode Bushals Raeceiver Hode Bushals Raecaeiver Hode Price Raeceiver Hode Price
Hollis Houston Rail 1668 Houston Rail 102 Hich.Flls Truck 10 Hcfllaester Truck 65
Hugo Poteau Truck 274 Houston Rail 14 Paris Truck L] Potaeau Truck 1“1
Idabel Potaau Truck 197 Houston Rail 166 Paris Truck 70 Potaeau Truck 69
Kingfishar Enid Truck 3% Catoosa Truck 1956 Processor Rail 0 Hagoner Truck 28
Catoosa Truck 1232 Huskogea Truck 28
Lauton Ft.Horth Truck 1758 Houston Rail 561 HcAlaestaer Truck 13 HcRlester Truck 61
Hangun Hich.Flls Truck 2073 Houston Rail 194 Houston Rail 1 Processor Truck 37
Eufaula Truck »
HcAlaester HcAlaster Truck 126 Eufaula Truck 66
Hadford Enid Truck 2000 Catoosa Truck 5121 Enid Rail 0 Houston Rail 15
Houston Rail 2599
Hiani Eufaula Truck 890 Potaau Truck 26
Huskogea Huskogee Truck 371 Hagoner Truck 61
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