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L STATEMENT OF PROBLEM

A. MOTIVATION

In current years the United States rail industry has experienced a significant

number ofmergers and consolidations. Currently there are only two major rail service

providers east ofthe Mississippi River. Indications for the future are consistent with this

trend. It is conceivable that the United States may be served by only two or three ~or

rail carriers in future years. Some large geographical areas may only be served by one rail

carrier. Due to this possibility, it is likely that users ofrail transportation may be subjected

to rate increases due to lack ofcompetition among rail transportation providers.

It is important to find an alternative means oftransportation that can provide

shippers with cheaper transportation options ifrail rates do in fact increase as expected.

At the same time, it is necessary to include intermodal choices due to its increasing

popularity. This thesis examines the potential for barge transportation as a competing

mode oftransportation. It includes analysis oftruck-barge transportation as an intermodal

option that can possibly compete with rail or truck-rail alternatives. It also includes

analysis ofbarge transportation in any manner (barge single modal, rail-barge, truck-barge,

container-on-barge) in order to evaluate where barge transportation in any manner is a

feasIble option.

Figure 1.1 shows the trends in freight rate pricing over the past thirty years.

Indications show dramatic increases for truck rates over the past thirty years with a more

stabilizing pattern over the past five years. Trends in the rail industry show sly

consistent rates with moderate increases over the past :five years. Barge rates indicate that

little or no increases have taken place over the past thirty years. These trends support the
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theory that rail rates are indeed experiencing moderate increases, with possibilities for

more significant increases in the future.

Freight Rates by Transportation Mode
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Figure 1.1: Freight Rates by Transportation Mode
From Haulk [22]

B. BACKGROUND

This thesis is an extension ofa research project funded by the Mack-Blackwell

Transportation Center. The research project began August 15, and was requested by J.B.

Hunt Transport and the Arkansas Waterways Commission. The project led to the

establishment ofCOCITE, the Council on Cooperative Intermodal Transportation

Enhancement. To date, three formal meetings ofthe council have taken place. The first

was in Fayetteville, Arkansas and included port authorities. The second was in Memphis,

Tennessee and included port authorities and prospective shippers. The third was in

Pittsburgh, Pennsylvania and included port authorities, transportation providers, and
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logistics consultants. The research was aided by water and truck transportation providers,

prospective shippers, and port authorities from aroUnd the country.

c. ENVIRONMENT

Current users ofintennodal transportation are likely to be using truck-rail

transportation. Due to the increased use oftruck-rail transportation over the years,

several inventions have made the transfer process more efficient. Detachable trailer

chassis permit trailer containers to be transferred to railcars for long hauls. The chassis

and containers are removed from the tractor portion ofa truck where the trailer containers

are then loaded by crane onto flat railcars. The trailer containers are reloaded onto empty

chassis frames at the end ofthe rail link and then transported to their final destination once

reattached to the tractor portion ofa truck.

WIth the possible increase in rail rates, truck-rail rates are certain to experience

increases in transportation costs as well As an alternative, the feasibility oftruck-barge

transportation is examined. A process similar to loading trailer chassis onto railcars, Lift

onILift-ofI: is examined for barges.

D. SPECIFIC OBJECTIVES

The objectives ofthis project have involved identifYing a shipping network

appropriate for barge, truck-barge (or container-on-barge), or rail-barge transportation.

The network that has been identified specifies transfer locations where loads can be

transferred from one mode oftransportation to another. These locations are points where

truck containers can be loaded onto barges by crane or transferred from railcars. The
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appropriate commodities that can be shipPed via the identified truck-barge network are

identified and descnood as part ofthis project.

The total costs associated with different transportation modes are determined.

These costs include transfer costs, dray costs, and inventory carrying costs. The transfer

costs for truck-barge and for truck-rail encompasses the cost oftransferring truck

containers by crane. Transportation rates for truck, barge, and rail are identified. Dray

costs (cost to transport shipments to/from barge terminals and rail terminals from the

shippers fuctory, warehouse, etc.) are determined as well. The individual costs are

standardized into units per container, whereas the total costs are quoted in dollars per

specific shipment.

Having defined and standardized network transportation costs, a feasibility

assessment utilizing enhanced existing software was performed. This has involved

developing a model that can be transferred to an existing software package developed by

Boardman [8]. Software enhancements have been made due to some minor

inconsistencies and inaccuracies in the previous software that relate to price structure of

transpo:ri:ation industries. Costs were compared to current rates ofother transportation

modes. The software filcilitates the determination ofthe feasible portions ofthe defined

network that are cheaper for barge transportation or a combination ofbarge and truck or

barge and rail.

E. SUMMARY

The goals and objectives ofthis project may be summarized as shown below.
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• Software Goals
../ Update Node Array in database to reflect defined modes of transportation

and cities included in analysis.

../ Update Arc Array in database to reflect available paths between cities,
including alteration ofdistances between cities.

../ Update Transfer Costrrime Array to be consistent with information
provided by transportation providers and port authorities.

../ Update Transportation Rates and Average Speeds Array to reflect
information provided by transportation providers and port authorities.

../ Add Ocean-going vessels and Barge navigation along the coastal
waterways as modes of transportation to account for shipments transferred
for international shipments and for shipments navigating on coastal waters
requiring a load line by the United States Coast Guard.

../ Modify calculations oftransportation costs to consider rate quotations in
dollars per container.

../ Add inventory cost calculations to the total cost formulations to reflect the
cost of time during transportation shipments.

../ Add the cost of transporting from the factory, warehouse, etc., (or the dray
cost) to/from rail and barge terminals, considering an average length of
dray.

../ Consider the Department ofTransportation time limits placed on truck
drivers in total time calculations.

• Operational Goals
../ Define a preliminary network ofanalysis.

../ Formulate the Operations Research model including node and arc
descriptions.

../ Collect data concerning transportation costs in dollars per container,
average transportation speeds, transfer costs and times (per container), and
dray costs.

../ Formulate inventory cost equations.

../ Identify seasonal information related to water transportation.
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./ Identify appropriate commodities and shippers that could benefit from
barge transportation.

./ Examine available and necessary equipment required for container
transport.

• Strategic Goals
./ Enhance existing software to meet project needs.

./ Identify portions ofthe preliminary network that are cost feasible.

./ Create liaison between Waterway Officials and Shippers and within the
Waterway Industry utilizing the Council on Cooperative Intermodal
Transportation Enhancement.

./ Distribute software to interested parties as a tool for marketing the
waterways and enhancing waterway utilization.

This chapter has overviewed the problem that has been analyzed in this thesis and

the related goals associated with the project. An extensive literature search has been

performed and is presented in the following chapter.
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II. REVIEW OF LITERATURE

A. INTRODUCTION

Transportation on the waterways is not a new concept. However, recent years

have seen developments in waterway transportation, specifically the linking of other

modes oftransportation to waterway transportation systems. The use ofmore than one

mode oftransportation to move goods and services between an origin and a destination is

referred to as intermodal transportation [50]. Intermodal transportation has become more

popular among shippers and transportation providers because ofthe increase in efficiency

and service, as well as, the reduction in cost that intermodal transportation provides.

Shippers have been utilizing truck-rail intermodal transportation for several years.

However, the utilization oftruck-barge intermodal transportation has been limited due to

questions and concerns surrounding single modal barge transportation. Consequently,

there have been several research efforts to evaluate the feasibility ofwaterway

transportation.

B. RECENT TRENDs

The increase in railway mergers such as those between the Union Pacific

Corporation, Union Pacific Rail Company, and Missouri Pacific Rail; Southern Pacific Rail

Corporation, Southern Pacific Transportation Company, St. Louis Southwest Rail, and

SPCSL Corporation; Denver and Rio Grande Western Railroad Company; and the

Burlington-Northern and Santa Fe Railways [4] have led to increased concern among

shippers. It is possible that more mergers and consolidations will lead to increased rail

rates and decreased competition among railway service providers [27]. This is why it is
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important to develop efficient alternative modes oftransportation, such as barge

transportation, that can compete with rail and keep prices at a reasonable level It: in :tact,

rail rates do increase as expected, intennodal users will suffer increased rates as well. This

is specifically true oftruck-rail users. Alternative intermodal techniques, such as truck

barge, may be able to offer shippers an efficient means oftransportation at a cheaper price,

while still utilizing multiple modes.

Intermodal transportation has increased drastically in the late 1980's and early

1990's [10]. Many fuctors have contnbuted to the increase in popularity [11]. Some of

these include improved rail scheduling, growth in the economy, shortage oftruck drivers,

lower accident rates, ability to handle cargo imbalances, and improved service. The future

ofintermodal transportation is optimistic due to improved technology, better terminal

fucilities, and improved equipment [21]. Whether or not barge transportation will benefit

due to the increased utilization ofintermodal transportation remains to be seen.

A recent issue ofTraffic Management published an article about the cost

effectiveness ofbarges, stating that shippers are just not aware ofthe cost savings and

improved on-line tracking services that barges-provide [26]. This lack ofknow1edge is of

major concern to waterway officials [49]. It is evident that barge transportation is being

underutilized. In fi:lc4 as of1990, only 16 percent ofintercity freight was moved by water

[53].

Although the utilization ofthe waterways is no where near capacity, growth in the

use ofcontainerization on the waterways has been rapid, averaging twelve to fourteen

percent over the past two decades [48]. Unfortunately, this growth has been limited to the

waterways ofother nations and to the Columbia-Snake River System in the United States
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[48]. This is not to say that attempts have not been made to operate container-on-barge

transportation on the Mississippi River System. In fact, multiple attempts to organize

container-on-barge transportation have been made by various businesses and ports.

Disappointingly, none ofthem have been successful [49]. The reasons for their failure are

somewhat unrelated, yet indicative ofall the efforts [49]. Some ofthe reasons leading to

the demise include:

• Operations dependent on international exports that disappeared as the foreign
countries' economy worsened.

• No repeat business. Customers were, in essence, random.

• Inadequate equipment at up-river terminals, specifically the lack ofheavy-lift
cranes.

• Inability to handle containers at tenninals, resulting in the necessity for shippers
to leave their chassis at terminals, sometimes leading to double charges for
switching.

• Barge lines not properly caring for cargo, sometimes resulting in damaged or
ruined cargo.

• Competitive rates from Illinois Central-GulfRailroad that tended to become
even more competitive when the threat ofnew shipping lines emerged.

• Failure to organize cooperative efforts including the barge lines, the port
terminals, the tow operators, and other involved modes oftransportation (rail
and truck).

• Non-regular scheduled commitments to ship cargo by barge lines.

• Development and inclusion ofsmaller ports for shipping has not been
addressed.

• Lack ofrequired volume, especially non-time sensitive, to sustain container
on-barge services.

• Barge line insurance that only covers a maximum offive hundred dollars per
net ton. Higher levels ofinsurance must be attached to bills oflading, resulting
in higher costs to shippers.
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• Uncontrollable factors such as wind, fog, high water, low water, and ice that
lead to seasonable shipments or time delays on certain parts ofcertain rivers.

• Reduction in rail rates to attract possible customers ofthe waterway industry
back to railways.

• Lack ofmarketing to potential customers leading to a lack ofunderstanding
and lack ofknowledge about the waterway system.

• Increased time to ship cargo, even with a decrease in price, when compared to
rail and truck transportation.

Even with all the negative experiences listed above, industry and waterway

authorities are still interested in developing a cost-effective, high service, waterway

transportation system. Recent studies have been performed to assess the feasibility of

waterway transportation; however, most are not studies dealing with intermodal

transportation. Nevertheless, it is only practical to investigate the previous findings that

are related to waterway transportation in any manner.

c. SUCCESSFUL BARGE OPERATIONS

There are two extremely successful barge operations in the world-The

Columbia-Snake River System in the Western portion ofthe United States8rid The .

Rhine River in Europe. The Mississippi River System bas tried on occasions to model

both successful river systems, but bas not been successful in past attempts. The

following section will discuss the two barge operations ofthese two locations. The two

are discussed extensively in Container Transport [48] and are summarized in the sections

below.
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1. Rhine River

The Rhine River System serves West Germany, France, and Switzerland.

Navigable for 500 miles, it links inland tenninals with the ocean ports ofRotterdam and

Antwerp. As of 1987, the Rhine was moving 225,000 TED's (twenty-foot equivalent

units) annually. Volume levels are expected to reach the 400,000 TED point at the turn of

the century.

In the early 1970's the European Waterways Transport (EWT) began a regularly

scheduled service to attract interested shippers and steamship lines. In the early stages, it

was not out ofthe ordinary for barges to sail with two or v,}ee containers. However, the

service eventually convinced shippers and steamship lines that it was seriously committed

to providing a regular scheduled service. It was also able to show that container-on-barge

services could be used effectively as an intermodal system.

The Combined Container Services (CSS) is another major operator on the Rhine

River. It began operation shortly after the successful operations ofEWT. CSS also

follows a regular schedule. Together with EWT, the two operations contain about 70

percent ofthe container-on-barge market on the Rhine. - ---

The Rhine waterway is typically traveled by self-propelled barges. Sizes range

from 60 TED's to 220 TED's. As volume expands in the coming years, it is expected that

push barge systems will become the norm for the river. There are a total ofthirty-two

terminals along the river system. The major facilities have at least weekly service; several

have almost daily services.

The transit times on the Rhine are as :filst or :fuster than comparable rail service.

Truck transit times are increased due to road and border restrictions, making barge transit

11



times fairly comparable. The short length-of-haul, coupled with the :fast transit times,

allows scheduled service on a frequent basis.

Since the container-on-barge service on the Rhine also serves as an intermodal

service, pricing reflects this. Container-on-barge tariffs include linehaul costs, transfer

charges, and trucking costs. This pricing eliminates potential for hidden charges and is

becoming a demand from shippers.

2. Columbia Snake River

The Columbia-Snake River system provides service for Oregon, Washington, and

Idaho. The river system was completed in 1975.

In 1975, Raz Inland Navigation, Inc. was granted operating rights by the Interstate

Commerce Commission. Initial service was provided by conventional barge and tug

operations. The first year, approximately 130 TED's were transported by barge, although

not fully loaded. By the second year, 6,300 TED's were transported on the system. The

increase is partially due to the Interstate Commerce Commissions granting ofrights to

other operating services.

The majority ofmovements are through the Port ofPortland. Current movements

are largely lift-onllift-ofI Container-on-barge services are provided on a twice-weekly

basis.

Along the Columbia-Snake River System, some places experience shorter

waterway mileage than road mileage. The pricing structure is similar to truck services.

The two ofthese :fuctors together allow the container-on-barge service to be competitive

as an intermodal operation with scheduled services that attract shippers.

12



The implementation process on the Columbia-Snake River was a cooperative

effort ofthe ports, the towing industry, and the steamship lines. This allowed each ofthe

major economic agents an awareness ofthe total costs associated with container-on-barge,

which allowed them to structure their tariffs accordingly.

Other :factors that contributed to the success include high productivity levels, types

ofequipment utilized, and relatively high tow speeds. These, however, reinforce the basic

requirements ofintermodal transportation, competitive rates, and the availability ofa

regularly scheduled service.

D. 'TRANSPORTATION COSTS

A large part ofintermodal costs is the transportation cost ofthe individual types of

transportation utilized. These costs can be fixed or variable. Some costs are a

combination offixed costs and variable costs. Fixed costs usually consist offuel costs,

crew costs, overhead costs, and general administrative costs. Variable costs depend upon

weight, distance, and/or volume. The modes oftransportation relevant to this project are

highway, waterway, and railway. These modes oftransportation and their related costs

are discussed in the subsections below.

1. Highway Transportation

A detailed description ofthis mode oftransportation is discussed in Reference

[13]. This material is summarized in the section below.

Nearly 45 million trucks were registered in the United States in 1987. This

number reflects a combination ofprivately owned and commercially owned vehicles. In
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1992 alone, trucks traveled over 629 billion vehicle-miles on the United States roadways

[56]. A vehicle-mile is the product oftotal mileage traveled by all trucks. The use of

trucks for importing and exporting goods to Mexico in 1991 was 46.5 million tons of

cargo, representing 35% ofall United States-Mexico trade [38]. These numbers are

evidence that trucks are a major source oftransPortation in the United States.

With the move toward deregulation in the late 1970's, trucking industries have

seen more freedom. The Motor Carrier Act of 1980 relaxed requirements for entry into

the trucking business. Restrictions on truck routes, types oftraffic carried, and areas

served were eliminated [37].

Recent years have seen the development offederal and state allocation studies that

emphasize the sharing ofhighway costs among its users [55]. The studies divide vehicles

into class types, with each class resulting in a different highway cost [25]. However, the

structure ofthe highway still lacks a single authority that can establish a complete user

charge con:figuration; thus, the federal government has assumed this responsibility [6].

Two parameters ofhighway cost allocation are vehicle mileage and vehicle weight.

The allocation ofcosts common to all vehicles are distnbuted according to the mileage

[6]. Vehicle weight is taken into account due to the highway damage that results from

increasing vehicle weight. The recent Federal Highway Cost Allocation Study indicates

that average passenger vehicle costs are approximately $3.27 per thousand miles while the

larger trucks (defined as weighing over 75,000 pounds) cost $47.14 per thousand miles

[6]. These numbers were compiled using a uniform removal technique [57].

In addition, new trucks over 10,000 pounds gross vehicle weight are assessed an

excise tax. All trucks are charged a truck parts and accessories tax. For trucks over
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26,000 pounds, a flat rate of$3.00 per thousand pounds ofgross vehicle weight is

incurred.

The Surface Transportation Assistance Act of1982 charged the trucking industry

with a $0.05 per gallon fuel tax increase. The current user-charge structure shows a

decrease in payments for automobiles and an increase for trucks. This is mainly because

the rate depends on fuel tax, which is more efficient for automobiles than it is for trucks

[57].

2. Waterway Transportation

A detailed description ofthis mode oftransportation is discussed in Reference

[13]. This material is summarized in the section below.

The Inland Waterway System consists of 170 major ports totaling 25,543 miles

[7]. For the most part, the U.S. port system is developed by and maintained by port

authorities, local governments, and federal governments. In the past, general revenues

have funded U.S. waterway operations, development, and maintenance. However,

Congress imposed an inland waterways fuel excise tax in 1978 that provides for

construction and maintenance on specific waterways listed in the Inland Waterways

Revenue Act of 1978 [56].

Proposed user charges levied on the towing industry consist offuel taxes, lockage

fees, segment tolls, and licensing and floating fees [32]. The fuel tax is imposed on

commercial cargo vessels usiI)g"liquid fuels. It does not include ocean-going vessels,

noncargo vessels, or recreational vessels. The rate, as ofOctober 1, 1985, is ten cents per

gallon [56]. The purpose ofestablishing user charges is simllar to the reason why user

15



charges are levied on highway transportation. The fees intend to charge only those that

actually use the waterway system, instead ofcharging general taxpayers for something

they do not use [32].

3. Railway Transportation

A detailed description ofthis mode oftransportation is discussed in Reference

[13]. This material is summarized in the section below.

The United States railway system consists ofaround 167,000 miles. The network

ofrail miles is operated by 18 Class I railroads and includes approximately 481 regional

and local railroads. The federal government regulates interstate railroad activities while

intrastate activities are regulated by the state government. The railways are owned and

operated by many different corporations. The railways in use today are APL Stacktrain

Services, Amtrak, Santa Fe, Burlington Northern, Canadian National, U.S. Lines,

Canadian Pacific, CSX Transportation, Chicago and North Western, Conrail, Florida East

Coast, Illinois Central, Kansas City Southern, Norfolk Southern, Southern Pacific, and

Union Pacific [29].

Railway rates are determined by several different fuctors. First, railroads are

subject to federal regulation because they are a public utility. Second, rail rates are subject

to fixed costs and variable costs. Fixed costs are those that are charged regardless ofthe

volume or weight ofthe cargo. They account for about forty to fifty percent ofthe total

cost. Variable coSts depend upon volume and utilization. Increases in volume reduce per

unit costs because costs are spread over a larger number ofunits [9]. Variable costs

include things such as labor costs, fuel costs, maintenance costs, and cost oflubricants.
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Railroads have been in operation for many years in the United States. In the early

days ofoperation, large investments were required. These costs were spread out over a

long period oftime, making the fixed costs per unit time lower. This factor has created a

very competitive cost structure [51]. At times, rate wars between railway transportation

providers and between railways and other means oftransportation are encouraged by the

competitive cost structure ofthe railways [20].

E. TRANSFER COSTS

Another consideration in intermodal movements is transfer costs. These costs are
•

those that are incurred when switching from one mode oftransportation to another. The

transfer costs can be the costs ofunloading and loading ofcargo from one mode to

another or the transfer ofa trailer from one mode to the other (as in the use ofdetachable

trailer containers). Transfer costs may depend upon the transfer location, the type and

volume ofcommodity, equipment needs, and the types oftransportation modes that are

being used. These costs may also be a fixed cost per unit, per volume, or per weight basis.

F. DEREGULATION AND INrERMODAL TRANSPORTATION

One significant change in the transportation industry has been deregulation. Prior

to1940, the United States regulated transportation industries. The regulations imposed

favored single-modal transportation [27]. A major breaking point in favor ofintermodal

transportation occurred with the establishment ofthe Department ofTransportation in

1967 [37].
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Beginning in the late 1970's and continuing into the 1980's, deregulation began

throughout the United States through acts such as The Motor Carrier Act of1980, The

Staggers Rail Act of 1980, and the Shipping Act of 1984 [4]. In 1983 the Interstate

Commerce Commission legislated acts that allowed carriers ofone mode oftransportation

to own other modes oftransportation [16]. This allowed shippers to utilize intermodal

transportation while only contacting a single carrier. This also allowed more freedom for

railways to merge together. Since the passing ofThe Staggers Act, Norfolk and

Western/Southern, Union Pacific/Missouri PacificlWestern Pacific, Soo LinelMilwaukee

Road, Union PacificlM-K-T, Denver Rio Grande and Western/Southern Pacific, and

Santa Fe and Burlington Northern have merged and consolidated [17].

Piggyback traffic on the railways was deregulated around 1980 as well. Prior to

this time trucking industries were able to price their service below rail piggyback [27].

The deregu1ation effects may see a move toward intermodal transportation with trucks

providing the initial and :final portions ofthe transport. The Interstate Commerce

Commission also deregulated container movements between the U.S. mainland and Puerto

Rico, Alaska, and Hawaii [37].

The result ofgovernment deregulation is increased intermodal activity [37]. The

United States is trying to adjust their regulations to cope with the increased popularity of

intermodal transportation. This should result in more efficient and cost-effective means of

transportation.
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G. A METHODOLOGY FOR COMPARATIVE TRUE COST ASSESSMENT OF

TRANSPORTATION MODELS

A Methodology for Comparative True Cost Assessment ofTransportation Models,

a master's thesis completed by Sze Chew [13], addresses the problem ofcomparing the

transportation costs ofvarious modes oftransportation, focusing on the societal costs of

providing transportation services. The modes oftransportation analyzed in this analysis

include air, barge, rail, and truck. The model developed by Chew [13] considers the costs

incurred by all activities associated with each transportation mode. The costs are then

amortized resulting in the societal weight/volume per unit distance cost for each mode.

1. Network Description

The network ofanalysis includes a five-state area. These states are Alabama,

Arkansas, Mississippi, Louisiana, and Tennessee. The roadway network considers only

interstate highways within the five-state region. The river systems in this analysis include

the Lower Mississippi River, the McClellan-Kerr Arkansas River, the Black-Warrior

Tombigee Rivers, the Tennessee River, and the Alabama-Coosa Rivers. The railroads

considered are Burlington Northern Railroad, CSX Rail Transport, Kansas City Southern

Line, Norfolk Southern Corporation, and the Union Pacific Railroad. The airports

examined in the study include those that are classified as primary and commercial under

the National Plan ofIntegrated Airport Systems.

2. Transportation Service Cost Model

The cost oftransportation services is equal to the sum ofcapital costs and

operating costs. Capital costs include filcilities costs and equipment costs, whereas
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operating costs include facilities maintenance costs, equipment maintenance costs,

transport costs, traffic costs, and general costs.

3. Cost Elements

The cost elements associated with different transportation modes include routes,

terminals, and vehicles. A route is the path over which the carrier operates and includes

the right ofway (land area being used) plus any roadbed and tracks or other physical

facilities that are needed on the right ofway. Terminals are places where vehicles load and

unload goods, make connections between points, make connections between routes within

their own system and with other carriers, and where vehicles are dispatched. Vehicles

serve as carrying units and are usually provided by the operator.

The costs associated with providing transportation services include fixed costs,

variable costs, attributable costs, and non-attributable costs. Fixed costs do not vary with

output. Variable costs depend upon volume oftraffic. Attributable costs are related to

vehicle characteristics, but are not functions oftravel distances. Non-attributable costs are

those costs that result fromnontraffic related causes (such as weather, aging effects, etc.).

4. Cost AUocation Methods

The method ofcost allocation is different for each mode oftransportation. Thus,

Chew [13] discusses four allocation methods-one for air, barge, truck, and rail.

Truck transportation costs are divided into attributable and non-attributable costs.

Attnbutable costs are associated with vehicle weight, while non-attnbutable costs are

associated with vehicle mileage. Cost components in truck transportation include federal,
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state, and truck operating costs. Other :factors considered in the cost allocation model

include: percent ofattnbutable cost responsibilities for trucks, percent ofinterstate truck

miles on the total highway system, percent ofinterstate highway bridges on total federal

aid highway system, percent ofnon-attributable cost'responsibilities for trucks, percent of

interstate vehicle miles on federal-aid highway system, percent ofinterstate vehicle miles

on all road systems, and percent oftrucking costs allocated per state. These :factors are

calculated and appropriately summed. The total cost is then determined and divided by

the total ton-miles traveled per year to obtain the societal cost oftransportation per ton

mile.

Barge transportation is divided into operating costs and capital costs as discussed

above. The allocation factors separate the commercial navigation users' costs from that of

other users. The true cost is determined by adding facilities costs, equipment costs,

facilities maintenance costs, equipment maintenance costs, transport costs, traffic costs,

and general costs.

The construction and maintenance ofthe railroads are the responsibility ofthe

operators. The true cost is found in a similar manner as to that ofbarge transportation,

except both operating costs and capital costs must be multiplied by the percent oftrack

miles per state.

The cost responsibilities for airfreight are distrIbuted to cargo carriers and

combination carriers. The allocation factor is equal to the number ofrevenue ton-miles of

freight divided by the number oftotal revenue ton-miles. The cost model for air

transportation is equal to the capital costs plus the operating costs. Other factors in

determining the costs are percent offreight revenue ton-miles over total revenue ton-
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miles, percent ofaircraft activity per state, percent ofcarrier traffic at FAA facilities, and

percent offreight activity per state.

5. True Allocation Costs

Chew [13] found the true costs for each mode oftransportation in each ofthe five

states. These are summarized in Table 2.1.

STATE TRUCK BARGE RAIL AIR
Alabama $0.215/ ton-mile $0.015/ ton-mile $0.0115/ ton-mile $1.813/ ton-mile
Arkansas $0.177/ ton-mile $0.015/ ton-mile $0.0115/ ton-mile $4.812/ ton-mile.
Louisiana $0.278/ ton-mile $0.015/ ton-mile $0.0115/ ton-mile $1.785/ ton-mile
Mississippi $0.183/ ton-mile $0.015/ ton-mile $0.0115/ ton-mile $6.712/ ton-mile
Tennessee $0.211/ ton-mile $0.015/ ton-mile $0.0115/ton-mile $1.367/ ton-mile

Table 2.1: True Transportation Costs or Transportation Modes

H. SOFIWARE ENGINEERING AsPECTS OF THE COMPUTER AssISTED COST
AssESSMENT OF INTERMODAL TRANSPORTATION LINKAGES PROJECT

Software Engineering Aspects ofthe Computer Assisted Cost Assessment of

Intermodal Transportation Linkages Project, a master's thesis by Lynn Moore [36], is

directly related to Chew's [13] work. The two authors worked together on this project.

Chew's [13] thesis discussed the methodology, while Moore's [36] thesis implemented

Chew's [13] work in software. The software objectives are distance calculation, time of

travel, total societal cost, and cost for each linkage oftransportation.
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1. Network Description

The network ofanalysis includes a five-state area. These states are Alabama,

Ar~ MississipP4 Louisiana, and Tennessee. The roadway network considers only

interstate highways within the five-state region. The river systems in this analysis include

the Lower Mississippi River, the McClellan-Kerr Arkansas River, the BIack-Warrior

Tombigee Rivers, the Tennessee River, and the Alabama-Coosa Rivers. The railroads

considered are Burlington Northern Railroad, CSX Rail Transport, Kansas City Southern

Line, Norfolk Southern Corporation, and the Union Pacific Railroad. The airports

examined in the study include those that are classified as primary and commercial under

the National Plan ofIntegrated Airport Systems.

2. CAITL Software

CAITL, Cost Assessment ofIntermodal Transportation Linkages, software was

written by Moore [36] in a Wmdows environment. It was developed in Microsoft Visual

Basic. It was somewhat tied to MapInfo® [30],·a commercial software program that

serves as the graphical representation ofthe transportation network and as a tool for .

extracting distances between two cities or places. CAITL allows the user to determine

both the societal and the published cost ofthe transportation modes. The software

includes air, barge, truck, and rail as, transportation modes. The goal ofCAITL is to allow

the user the option ofcombining and evaluating different combinations oftransportation

modes to determine the minimum cost oftransportation between two cities.

CAITL utilizes two separate data files. The time constraints data file conta.ins the

time constraints associated with each mode oftransportation. The file contains four :fields.
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These include transportation mode, time traveled per day, average velocity, and distance

traveled per day. The user enters the time traveled per day and the average velocity. The

program calculates the distance traveled per day. The transportation rates data file

contains the published and societal cost data. The file contains an identification field and

four numbers. The identification field is the name ofthe state and the word "published"

for the published cost data The numerical values correspond to the four transportation

modes.

The author suggests that the distance calculation be performed by using MapInfo®

[30]. The distance is then transferred manually by the user to the CAITL software. The

cost calculation takes information from both data files and from the distance obtained.

3. Software Execution

The user is responsible for entering the percentage oftravel to be performed in

each state (Alabama, Arkansas, Louisiana, Mississippi, and Tennessee), the transportation

mode, and the travel distance. The user is also responsible for entering whether he-or she

wishes to use single or muhiple modes oftransportation. Ifthe user wishes to use more

than one mode oftransportation he or she simply does so by clicking on the add link

button, which combines the old information entered before the add link button was clicked

to the new information entered after the add link button was clicked.

The societal cost is calculated by retrieving the rate from the transportation rates

data file and looping through the states until all the costs have been added to the societal

cost. The internal cost calculation procedure multiplies the transportation rate times the
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weight ofthe commodity times the transportation distance times the state percentage.

This is then added to a societal cost accumulator.

Once all the states have been considered, the published cost is then calculated. The

published cost is calculated by retrieving the published cost rate and multiplying it by the

distance traveled and the weight ofthe commodity.

The time is calculated from the time constraints data file associated with the

specific mode oftransportation. The program verifies that a time constant exists. Ifa

constant exists the procedure adds to the time associated with the transportation mode.

A summary screen is presented to the user. It lists the distance traveled in miles,

the time to travel in days, the published cost, and the societal cost.

I. REAL-TIME ROUTING OF SHIPMENTS CONSIDERING TRANSFER COSTS AND

SHIPMENT CHARACTERISTICS

Real-Time Routing o/Shipments Considering Transfer Costs and Shipment

Characteristics, a doctoral dissertation completed by Bonnie Boardman [8], discusses the

development ofa computerized decision support system that aids in selecting the best

methods oftransporting shipments from an origin to a destination. The support system

allows the user to minimize the cost oftransportation or to minimize the time of

transportation. Boardman examines both the cost incurred when multiple modes of

transportation are used and the type ofcommodity being shipped. The doctoral

dissertation is an extension ofearlier work by Moore [36] and utilizes the work by Chew

[13] in its analysis.
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1. General Description

The software uses the multiple node technique ofmodeling. An example ofthis

type ofmodeling can be seen in Figure 2.1. Each city in the network is represented by

more than one node. The city is represented once for each type oftransportation that can

enter the city. Routes are represented by links between nodes. The distance ofthe link is

equal to either the transportation cost or the throughput time. Transfer costs are imposed

ifa link leaving one node designated as one type oftransportation enters a node that is

designated as another type oftransportation.

Figure 2.1: Multiple Node Method
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Once costs are determined, the least-cost path is calculated by using the double

sweep method. This method examines a number ofnodes that each have a vector with

estimates ofthe K-shortest path lengths from a source node. The double-sweep method

reduces the estimates until the optimum vector is obtained. Each iteration ofthe double

sweep method consists ofa forward pass and a backward pass. The forward pass

examines the nodes in increasing numerical order while the backward pass examines the

nodes in decreasing numerical order.

2. Network Description

Each city in the network is represented by one node for each mode of

transportation that is available. In addition, each city is represented by a starting node and

an ending node. The starting node is the node in which the double-sweep method will

begin while the ending node is the node in which the method will end. The arc lengths

entering and leaving these nodes are all zero.

The cities included in this research are Atlanta, Georgia; Fort Worth, Texas;

Memp~ Tennessee; Mobile, Alabama; and New Orleans, Louisiana. The cities were

selected to take advantage ofthe research that Chew [13] has done and to include multiple

modes oftransportation. The modes oftransportation include truck, barge, air, and rail.

The combination ofcities and modes oftransportation results in a network of26 nodes

and 200 arcs.
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3. The Decision Support System

The decision support system consists offour components. They include: a

database, the K-shortest path model, the user, and a user interface. These components

interact with one another. The database, created in Microsoft Access, contains all ofthe

data that the model needs to base its decisions. The K-shortest path algorithm was written

in Microsoft Visual Basic. The interface is also written in Microsoft Visual Basic. The

interface prompts the user for inputs, controls the database and k-shortest path

interactions and reports them back to the user.

The software has the ability to process up to 1000 nodes and 5000 arcs. The user

interface allows the user to specifY the number ofnodes, the number ofarcs, the number

ofshortest paths, the weight ofthe shipments, the source node, and the destination node.

The database can be easily updated by the user through use ofthe user interface.

The database consists ofan arcs array that describes all the arcs in the network. This array

is used to calculate the transportation time or transportation cost. The input array is used

to store information provided by the user. The nodes array matches each node number

with its city and transportation mode;" The xfer array includes transfer costs and times for

transferring a shipment from one mode oftransportation to another mode. The numbers

are used in the calculation ofthe arc lengths. The rates array gives the transportation cost

and travel speed for each mode oftransportation. The rates used in this array are from

Chew's work [13]. The trace array is where the results ofthe k-shortest path algorithm

are stored.

The database also includes queries. A query is a set ofinstructions that are used to

pick certain records out ofa database array. The Getxfer query is used when the user
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wants to edit transfer costs or times. The NodeNF and NodeNS queries are used to find

node numbers that match the city and mode entered by the user.

4. System Operation

The user ofthe decision support system will enter the orig~ destination, weight of

the shipment, and objective (to minimize cost or time). The system will then display the k

alternatives that best meet the objectives for the origin-destination pair. The alternatives

are listed in order ofincreasing cost or increasing time. The user will then compare the

alternatives to his or her shipment's requirements (such as service level, commodity type,

etc.) and choose the alternative that best meets the shipments characteristics.

J. PREVIOUS WORK IN WATERWAY TRANSPORTATION AssESSMENT

This section descn"bes previous work in the assessment ofthe feasibility of

waterway transportation. Some ofthe issues and problems encountered in establishing

waterway transportation systems are addressed., and various cost rate comparisons are

made.

1. Contaiiiei" Transport by Inland Waterways

The Ports and Waterways Institute [48] performed a cost analysis ofcontainer

transportation on the Mississippi River Valley, with an emphasis on the Port ofNew

Orleans. The study evaluated economic and operational fuctors ofcontainer-on-barge

operations. A costing analysis was conducted to determine the competitive position of

various inland areas with respect to routing cargo through various coastal ports.

Combining cost information and data on general cargo flow, estimates ofmarket size at

major inland cities were made.
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a. Cost Differentials

The focus ofconcern of this study is the Port ofNew Orleans. The study's focus

is to ascertain ifa successful container-on-barge service can be implemented in New

Orleans. In order to do this, researchers examined the cost differentials between New

Orleans and competing ports. The inland/water transportation costs between the inland

cities (domestic ports) and world trade ports through the Port ofNew Orleans were

compared to those with routings through other U.S. ports.

The cost differentials are shown in Table 2.2. The negative numbers indicate that

containers can be moved to and from the city at a cost per box lower than the cost to

move the box through New Orleans. The study indicates that New Orleans has a relative

cost advantage over some cities, such as Memphis, in cost differentials ofland/water

freight. This is also true for the cities ofSt. Louis, Omaha, Peoria, and Kansas City.

However, other U.S. cities such as Cincinnati, Louisville, and Chattanooga have relative

advantages over New Orleans. This means that in order to divert volumes ofcontainers

using these cities, New Orleans would have to offer substantial savings, some exceeding

$200 per box. Unless New Orleans can offer very low rates for low value/neobulk

commodities, the competitive advantage ofthe port over Mid-Western cities seems very

weak. This means that it is almost definite that no containers willbe diverted from the

Mid-Western cities to New Orleans.

b. Market Agents

Opinions ofthe viability ofcontainer-on-barge service vary depending upon the

market agent involved. Steamship lines seem very skeptical about the service because
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they feel transit times are too long and too variable, even considering the potential cost

savings. Towing companies are enthusiastic about container-on-barge, however, the

consensus attitude is hesitant in accepting responsibility for cargo damage and line-haul

costs. Port and terminal operators are concerned about the loading and unloading of

containers, along with availability and supply ofchassis. These operators quote loading

and unloading fees from $100 at coastal ports to $75 at inland ports, indicating that

traditional methods ofloading and unloading would not be feasible for container-on-barge

cost savings.
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Port St.Thomas Kingston santo callao Rotterdam leghorn Si, 'HC2tJVI e Wellington Dakar Durban
Domestic Port
St. Paul 68 24 -20 48 -66 -68 -94 82 -48 2
Chicago 68 24 -20 48 -66 -68 -94 82 -48 2
Peoria 100 78 50 110 35 34 -10 98 48 n
St.louis 110 88 60 120 44 42 -2 106 56 84
Cincinnati -54 -82 -112 -50 -146 -128 -176 -64 -116 -88
Louisville 46 18 -10 50 -46 -48 -74 36 -28 14
Omaha 0 2 22 18 50 54 -6 68 38 88
Kansas City 30 32 52 48 74 84 44 68 68 118
Chattanooga -54 -82 -110 -50 -124 -124 -172 -64 -114 -86
Men1>his 136 108 80 140 66 66 18 126 76 104

fI Table 2.2: Cost Differentials ~

~-------------~
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c. Container-on-barge Costs

-
Most barge transportation is provided in mixed tows, consisting ofbarges owned

by towing companies. However, operators will move barges for other companies on a

regular basis or will move third-party barges on demand. Towing charges in this study

reflect tariffs, tow costs developed by the Ports and Waterways Institute, tow operator

interviews, and rate quotations. Costs also reflect general towing as opposed to dedicated

towing.

This study used tariffs published by the Waterway Freight Bureau and the Ohio

River Company Local Freight TarUI: neither varies by direction. The tariffrates in dollars

per mile for loaded and empty barges, minimum shipment sizes, and point-to-point for

iro~ steel, and scrap were reported. The rates for 8t Paul, Chicago, 81. Louis,

Cincinnati, Memphis, and Houston en route to New Orleans were reported. The rates for

loaded barges (in dollars per barge-mile) ranged from $5.95 at Memphis-New Orleans to

$9.67 at Houston-New Orleans. Empty barges ranged from $5.13 at Memphis-New

Orleans to $7.34 at Houston-New Orleans. These rates, however, are no longer

considered applicable due to regulatory charges.

Estimated towing charges and tariffbarge rates per mile at the previous listed cities

were also cited. The estimated towing costs (in dollars per barge-mile) for a round trip

ranged between $5.72 at Memphis-New Orleans to $12.12 at Houston-New Orleans.

Round trip tarifftowing costs ranged from $11.08 at Memphis-New Orleans to $17.01 at

Houston-New Orleans.

Interviews indicate that towing rates vary by river segment and depend on tow

size, directio~ and speed. Towing rates can be quoted in mils per ton-mile, dollars per
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barge-mile, dollars per ton, or flat rates. Rates differ for empty and loaded barges.

Generally, empty barges are handled at 70 to 80 percent ofloaded barge rates. Weight

can be a variable cost depending upon the waterway, but most charge a flat rate

independent ofweight. Flat rates are quoted in terms ofhourly towing rates.

Interviewees also stated that tariffrates were insignificant or unrealistically high.

Because ofthis, the study developed another rate structure based on quotations.

These rates are based on a 195' x 35' jumbo barge. However, it is noted that barges with

a length of200 to 250 feet would have rates that are 50 percent higher, and barges

exceeding 250 feet would be 200 percent higher. These rates range from 2.0 mils per ton

mile on the Lower Mississippi to 58.5 mils per ton-mile on the Omaha-Sioux City River

segment for a loaded barge going down river. For a loaded barge going up river, the rates

range from 3.0 mils per ton-mile on the Lower Mississippi to 88.9 mils per ton-mile on the

Omaha-Sioux City River segment.

For empty barges traveling down river, the range is $2.25 (dollars per barge-mile)

on the Lower Mississippi to $11.75 on the Omaha-Sioux City River segment. Up river,

the rate for an empty barge ranges from $2.50 (dollars per barge-mile) on the Lower

Mississippi to $11.75 (dollars per barge-mile) on the Omaha-Sioux City River segment.

Average linehaul towing costs per container, determined by the number ofboxes

loaded on each barge, were computed for full capacity (72 containers), three-quarter

capacity (54 containers), and halfcapacity (36 containers). The rates for St. Paul,

Chicago, St. Louis, Cincinnat~ Memphis, and Houston en route to New Orleans were

reported. The rates for full capacity ranged from $139 per box at St Paul-New Orleans to

$42 per box at Memphis-New Orleans. Three-quarter and half-capacity resulted in
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increased costs per box, with the highest cost being St. Paul-New Orleans and the lowest

Memphis-New Orleans.

d Comparative Rates

Intermodal rates are usually quoted including loading, unloading, and line-haul

charges. Most modes oftransportation quote their rates in dollars per box. Therefore, the

figures represented earlier were converted to dollars per box so that the numbers can be

compared. To compare container-on-barge, loading and unloading costs must be added to

the line-haul costs. Unfortunately, terminal costs are variable depending upon labor rates,

rules, and productivity. The study, therefore, increased the linehaul costs to reflect three

levels ofcontainer loading and unloading costs (low, moderate, and high).

The container-on-barge costs were then compared to three levels ofrail intermodal

rates (retail rates from circulars, volume incentive mini-bridge and micro-bridge rates, and

estimated double-stack rates). Container-on-barge costs were subtracted from therall

rates to indicate the advantage ofwater over rail. The numbers indicate that substantial

savingsare- obtained using barges loaded to at least halfcapacity from distant interior

points (St. Paul and CincinnatI).

However, since these points are distant, travel times increase and it is possible that

inventory costs will be incurred. Ifinventory costs are above $10 (per box) per day, the

savings are negated. Also, volume ofcontainerized cargo between these cities and New

Orleans is very limited and would not be sufficient to support a container-on-barge

service. As the number ofboxes per barge expand, cities closer to New Orleans, such as

Chicago and St. Louis, experience substantial savings over rail.
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e. Costs ofDedicated Towing

Dedicated towing provides a higher level ofservice quality and tighter scheduling

when compared to general towing. WIth dedicated towing it is possible to use higher

speeds because larger towboats can be used. However, there are still speed restrictions on

the waterways to which the dedicated tow must adhere. This study developed costs for

dedicated towing for two routes: Memphis-New Orleans and Houston-New Orleans. For

a full capacity (288 boxes) dedicated tow between Memphis and New Orleans with a

1,000 horsepower towboat, linehaul costs per box are $59.89. Ifthe horsepower is

increased to 3,000, the cost per box is $92.50. The costs are based on a two-barge tow

using one trip per week and a new boat. Using a used towboat decreases costs. As

capacity decreases and trips per week are increased, the cost per box are considerably

higher. The linehaul costs per box between Houston and New Orleans for full capacity

(72 boxes per barge) using a two barge tow and a 1,000 horsepower towboat is $58.00

per box. A set ofthree barges at full capacity and a 1,000 horsepower towboat is $70.00

per box. The higher prices could be justified ifvolume is sufficient to need multiple barges

ofcontainers in one tow.

f Additional Costs and Break-even Analysis

The costs above do not include inventory and overhead costs. Taking overhead

into consideration (using an estimate from one port service), the cost is $6,000 per week,

assuming a manager, a port captain, an assistant, and clerical officials. Adding these costs

to other operating costs, this study computed the number ofboxes required per week

minus $110 per box (in order to attract customers). The rates for St. Paul, Chicago, St.
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Louis, Cincinnati, Memphis, and Houston en route to New Orleans were reported. The

range ofboxes is between 35 boxes at St. Paul-New Orleans to 101 at Houston-New

Orleans.

The costs also do not include the time value ofthe cargo. To include this, the

study computed the break-even number ofboxes using a $10 and $20 carrying costs (per

box). At $10 per box the range is from 52 boxes per week at St. Paul-New Orleans to

118 boxes per week at Houston-New Orleans. At this cost, Chicago-New Orleans is not

feasible. At $20 per box the range is 120 at Cincinnati-New Orleans to 142 at Houston

New Orleans. St. Paul, Chicago, St. Louis, and Memphis are not feasible using this cost.

At $30 per box, none ofthe cities are feasible. These break-even numbers are based on

low terminal costs.

g. Study Conclusions

The study indicates that container-on-barge is economically feasible ifsufficient

volume is obtained. The volume is dependent on the distance between ports with the

requirements decreasing as the distance increases. However, with increasing distance, the

service becomes unsuitable because oftransit times and closure ofthe river segments

during wintry conditions. Although the numbers indicate that the quantity ofcontainers to

break-even is relatively small, they are substantial when comparing them to current

volumes ofcontainerized material moving by truck or rail. It is appropriate to say that

volume would have to be diverted from other modes oftransportation to obtain a

successful service. Also, due to the variable costs oflabor and the fixed costs associated
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with container-on-barge services, the service is considered somewhat speculative, unless

commitments from shippers and steamship lines are obtained.

2. Inland Waterways and Intermodalism

The Arkansas Basin Development Association [53] performed an evaluation ofa

successful container operation in the United States that could be used as a model for a

similar operation on the Arkansas River. The Columbia-Snake River, the only successful

container handling service in the United States, was examined.

a. Literature Review

As a portion ofthe study, a literature review was completed, detailing the

projections ofintermodal usage. Projections indicate that between 64 and 69 percent of

shippers expect truckload motor carriers to provide intermodal service within the next

three to six years. The shippers also indicate that a growth ofabout 12 percent in

intermodal transportation usage is expected in the next six years. For the waterways, this

is good news it: in fact, truckload carriers utilize waterways as one ofthe linking modes.

However, the new partnerships between rail and. truck companies seem. to indicate that the

waterways may be left out ofthis intermodal growth rate.

Indications, however, could prove to be wrong. The increase in intermodal

transportation strictly between rail and truck is causing problems. The terminals are

becoming more congested because ofthe increased demand. In addition, wear on the

roads created by trucks trying to reach the terminals has created the need to build new

terminals. This may mean an increase in costs for shippers using truck/rail intermodal

transportation.
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b. Columbia-Snake River System

The Columbia-Snake River System is the only successful container handling

service in the United States. The study researchers interviewed port personnel on the river

system, who said that a key to their successful operation was the participation ofa deep

water port. For the Columbia-Snake River System this port is the Port ofPortland.

Personnel also indicated that including a ship line as part ofthe service is a good idea.

The other thing that is essential is an anchor industry that will commit to moving large

shipments on a regular basis.

Researchers also interviewed personnel at ELCO Freight Internationai Inc. They

stressed that their main concerns include the length oftime it takes their containers to

reach its destination and return to its origin and the one way traffic that might exist if

people are not working at the inbound and outbound ends. One way that researchers felt

that both ofthese could be prevented is by setting up container pools.

c. Required Equipment

Deep-water ports and terminals require bigger, more expensive equipment to

handle cargo than inland ports and terminals. The reason for this is the increased size of

the vessels. Cranes required to move equipment are typically rail mounted and electrically

operated, many dependent on shuttle trucks to move containers to loading areas.

Inland ports and terminals require a fixed or mobile crane with a capacity ofat

least 25 tons. Usually a forklift or crane is used to unload trucks. Forklifts are also used
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to pick up containers. This requires a container attachment. Container pools and chassis

are also required at these terminals.

d The McClellan-Kerr System and Oklahoma Transportation

This study details the importance ofthe recent mergers ofthe railways to the water

system. It states that waterway transportation may be the only means ofkeeping a

competitive check on the rail rates. However, it may be possible that the McClellan-Kerr

System cannot remain operational ifvolumes do not increase. Due to federal budget

constraints, this river segment may be abandoned due to the low volume that it transports.

For this reason, it is important to try and raise the levels oftransportation on this river.

e. Interviews with Container Operators

The study team interviewed individuals, asking them why they do not currently use

the river as a means oftransportation. The reasons include the following:

• It is too slow.

• No service offers scheduled services.

• No substantial customer has provided enough volume to justify a container
service.

• There is little knowledge ofthe river system and container services.

3. Intermodal Freight ADoat

A similar study in 1977 [58] also evaluated the Arkansas River. It focused on the

potential ofa container-on-barge service from Catoosa, Oklahoma to Little Rock,

Arkansas and from Catoosa, Oklahoma to New Orleans, Louisiana. The resuhs ofthis
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study indicate that container-on-barge service is feasible when a savings of20-25% over

truck and rail throughput charges is obtained. The study determined that refrigerated

cargo was too time sensitive to travel by barge. On an international level, the study

revealed that there is enough containerized cargo moving from the Arkansas River to

Northern Europe to develop an open water container-on-barge service.

4. Maritime System of the Americas: River/Ocean Operation

Another study by the Ports and Waterways Commission [38] evaluated the

feasibility ofriver and ocean vessels carrying bulk shipments between the central portions

ofthe United States to portions ofMexico, Central America, the Canbbean countries, and

the northern rim ofSouth America The study compares the costs ofthese alternatives to

that ofrail unit trains. The focus of this study is the trade between United States River

ports and Mexican Gulfports. Specifically, the study looks at the Mississippi River/Great

Lakes waterways and the AlabamafTombigee river system

a. Trade Fluw

The United States-Mexico exports consist ofgrains, steel products, automotive

parts, transportation vehicles and equipment, heavy equipment, consumer goods, fium

equipment and supplies, dairy products, petrochemicals, coal, paper products, steel scrap,

and waste paper. Currently, a majority oftbese exports are transported by truck and rail.

The potential for competitive rates when compared to rail rates does not exist throughout

all ofMexico. As a result, this study only focused on the areas that might be competitive.

These are the ports ofAltamira, Tampico, Tuxpan, Veracruz, and Cosatzacoalos.
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Mexico-United States exports consist of food and live animals, beverages and

tobacco, crude materials, mineral fuels, animal and vegetable oils, chemicals, machinery,

and other manufacturing equipment. A large percentage ofthese are being shipped by

water. The items that are utilizing truck and rail do so because ofthe relatively small lots

that are shipped.

b. Vessel Technologies and Costs

Research was performed on five principal maritime systems. These include

coastal, transshipment, Float onIFloat offsmall river barges, Lift on/Lift offsmall river

barges, and River/Ocean Vessels. Results indicate that the most cost effective for shallow

and protected water is the large river tow. However, for deep-sea transport, the 50,000

dwt (tons deadweight) foreign flag bulker is the most effective vessel. Consequently, a

combination ofriver barges and the flag bulker (called the transshipment system) was

analyzed for bulk cargo. The coastal system lias similar costs to that ofthe transshipment

system for the Inland Waterways. This system is also analyzed in detail. The River/Ocean

vessel system is analyzed for general cargo.

The :freight rates quoted for river barge shipment are specific to the river segment

being traveled. Components ofthe rates include towing offull barge ($/ ton), towing of

empty barges ($/ mile), and use ofthe barge ($/ day). The rates range from $0.80

($/segment) at Port Allen-Morgan City. (a distance of65 miles) to $7.01 ($/segment) at

Morgan City-Brownsville (a distance of575 miles). This rate is for a two-way trip and

also reflects the length ofthe river segment. In other words, it is expected to cost more

for longer distances than shorter ones. In order to arrive at the total cost from origin to
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destination, the costs for each segment must be added according to the selected route.

Rates analyzed are only for the Inland waterways, not the Coastal system. This is because

there are no published rates for this system. However, it assumed that the Gulfsegments

would be about twice the inland rates.

The transshipment system rates are quoted for bulk cargo. The market rate is

about $15 per ton-mile. This rate is an average, however, because the rates are extremely

unstable.

The river/ocean system used to carry general cargo requires frequently scheduled

services. The costs for this system are calculated using a theoretical modeL These

services include a large amount ofoverhead cost. The study estimated about $1 million

per year. The total freight rate for a short service is $47 per ton-mile and for a longer

service $68 per ton-mile.

c. Comparison to Rail Rates and Truck Rates

There are no published rail rates for trips from the United States to Mexico or vice

versa. Rates are billed on domestic rates to the border and then re-billed to destinations to

Mexico. However, there is no data available for the Mexican rates. United States rates

include fixed costs and variable costs. Costs are also dependent on the type ofcommodity

being shipped. For example, grain would be $4.00 per ton plus $0.015 per ton-mile.

Mexican rates are generally higher on a distance unit basis (obtained from U.S. rail

services). Grain in Mexico would cost $2.54 per ton plus $0.021 per ton-mile. However,

the rates for the U.S. and for Mexico do not include a discount for high volume traffic.
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This discount varies with the rail service being utilized. Transit times range from 7 to 33

days.

Trucking rates were found to vary by direction. Rates ::from Mexico-United States

are generally lower than those from the United States-Mexico. For a round trip, the rates

range from $1.44 per mile to $2.41 per mile for a truckload ofgoods. These rates exclude

border-crossing fees, which depend on the location where the truck crosses the border.

Transit times range from 4 to 15 days.

d. Results

The cost advantages for bulk cargo favor the use ofwater for transportation.

However, river services across the GulfofMexico do not appear to be competitive. The

major factor that will influence the feasibility ofbulk commodities is the demand for

United States commodities by Mexico. A market also exists for general cargo transported

by river/ocean vessels. However, the lower the value ofthe cargo, the lower the

river/ocean services in terms ofcompetition, specifically as distance increases.

An advantage that river/ocean presents over the other means ofwater

transportation is that it must only capture a small portion of the market ofgeneral cargo.

Weekly service would necessitate 150,000 to 180,000 tons per year to sustain the service.

This study indicates that river/ocean services are not viable for the Ohio River Segments.

This river/ocean vessel is most cost effective on the Lower Mississippi River segment.

5. Other Relevant Literature

The economic impact ofports was estimated by Ryan [52]. The study focused on

Louisiana. In 1994, total economic impact in direct spending was $21.9 billion. The ports
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and industries generated a total of$3.8 billion in total income for residents ofLouisiana

and 178,581 jobs. These nwnbers indicate positive results from obtaining a successful and

active maritime industry.. These nwnbers alone indicate the reasons why establishing such

activity, as consistent with Louisiana ports, is attractive to other United States ports and

waterways.

The Maritime Cargo Transportation Conference [31] study intended to provide a

method ofeconomic comparison ofbreak-bulk, container, and pallet systems. This study

did not compare different modes oftransportation. It did provide different comparisons

for truck linehauls and raillinehauls. The results ofthis study indicated that break-bulk

systems cost more than unit load systems, pallet systems cost more than container

systems, and twenty-foot container systems cost more than forty foot container systems.

In 1962, a study by Grunthener [19] discussed barge transportation on the

Mississippi River System. He listed the commodities that were currently being shipped on

the river. These included coal, petrolewn, sand and gravel, grain, iron and steel,

chemicals, seashells, limestone, sulfur, cement, iron ore, and nonmetallic commodities. At

this time more than 62 billion total ton-miles were utilizing barge transportation. His work

discussed the need. to improve the waterways and the current transportation network if

more utilization was going to occur.

Butler, Malstrom, KasiJingham, Raja, and Moore [35] performed an analysis to

determine the societal cost ofdifferent transportation modes between specified origins and

destinations. Cullom's [15] work involved simulating the Arkansas and McClellan River

segments. Her computer simulation was used to find the capacity ofthe river segments
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along with the problems that would be associated with increased traffic on the river

segments.

Mooney [34] discussed the competition between rail and barge on the Mississippi

River. This study focused on the effect that regulation would have on rail and barge

competition. Analyzing the barge industry alone indicates that barges are relatively

cheaper than rail. The impact on regulation shows a high degree ofnon-competitiveness

within the barge industry and between rail and barge. This study suggested that a

reduction in rail rates would be the greatest where the barge traffic was the greatest.

Antle [2] descn"bed the demand for water transportation for differing commodities

on the Ohio River and Arkansas River areas. This analysis included barge transportation,

rail transportation, pipeline, highway transportation, and air transportation. The modes of

transportation were treated separately and no reference to intermodal transportation was

made.

Muller [37] and Mahoney [27] discuss the use ofinland and coastal waterways in

intermodal transportation. Muller [37] reveals that nearly 1,037 million tons ofbuJk cargo

was transported on the waterways. Commodities represented in this number include

petroleum, coal, logs and lumber, grains, chemicals, iron, and steel Mahoney [27]

indicates that barge lines are constantly fucing competition from the railways. Many barge

lines accuse rails oflowering rates to give shippers an incentive to avoid the use of

waterway transportation.

Several studies have been performed on truck-barge transportation dealing with

specific regions ofthe United States, specific commodities, or a combination ofthe two.

Koo [24] researched the shipment patterns ofwheat and barley in Montana comparing rail
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and truck-barge structures. Coyle [14] examined truck-barge and rail competition ofgrain

for North Centrd idaho. Casavant [12] analyzed grain transportation utilizing truck-barge

transportation in the Pacific Northwest. Washington State University performed a study

ofthe Pacific Northwest truck-barge transportation ofwheat [1].

K. SUMMARY

This chapter has discussed related literature dealing with barge transportation,

transportation costs, intermodal transportation, intermodal transfer costs, competition in

the transportation industry, and recent trends in the transportation industry. It is evident

that research has been performed on the subject ofwaterway transportation, but only as a

single mode oftransportation. None ofthe previously mentioned literature has examined

the feasibility ofstrictly truck-barge transportation systems. Ahhough some research has

been performed dealing with competition between railways and waterways, none have

included projections for future rail mergers and consolidations or competition between rail

and truck-barge transportation.

A method ofanalysis to assess the cost feasibility and network definition oftruck

barge transportation is the subject ofthe chapter that follows.
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ID. MEmOD OF ANALYSIS

A. NETWORKDE~ON

The Inland Waterway System ofthe United States is an immense network

consisting of 170 major ports that span a distance of25,543 miles [5]. The western part

ofthe United States is currently being served by an operational and successful barge

transportation system on the Columbia-Snake River, thus, it is not a candidate for this

Truck-Barge Feasibility Study. As a resuh, the focus ofthis study concentrates on the

Mississippi River System, the GulfCoast, and international shipments to Mexico. For

purposes ofanalysis, the Mississippi River System shall refer to the network ofrivers

consisting ofthe following: the Arkansas River, the Alabama River, the Ohio River, the

Illinois River, and the Missouri River.

Due to the extreme number ofports and cities included in the analysis regions, it is

necessary to define the network on a skeletal basis. The number ofcities being analyzed is

limited for manageability purposes. The number is also limited by software capabilities.

In this feasibility study, Boardman's [8] software is utilized to determine what portions of

the network are feasible. The software is limited in the number ofcities it is capable of

processing. The actual number is between ten and fifteen cities. When choosing the cities

to examine, the accessibility to intermodal transportation was considered. Each port

studied has terminals with intermodal facilities. Cities chosen also represent ports within

potentially high volume areas ofcontainerized freight. Cities chosen also reflect

suggestions from port and waterway officials who are aiding in the study.
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The entire domestic network is shown in Figure 3.1. However, the network is

defined by the cities chosen for investigation. The skeletal network is discussed in the

following subsections. The ports are discussed separately.

The Great LakeslSt. Lawrence River serves as the link to the Atlantic Ocean.

Shipments travel up through the Mississippi River, through the Great Lakes and towards

open water via the St. Lawerence River. This waterway portion is not analyzed in this

study. This is because the throughput time to travel this distance would be so great that it

would negate all cost savings. The same reasoning holds true for shipments from the

midwest to the west coast and from the midwest to the east coast. Shipments flowing

down the Mississippi River, through the GulfofMexico and the Panama Canal, towards

the Pacific Ocean will also require substantial throughput time. The inventory and

carrying costs in such a lengthy haul would negate the cost savings. Thus, this waterway

condition is not evaluated.

49



NO

• BiIrMId<

MN

SO
• Pielre

NE

KS

TX

I Figure 3.1: Network ofAnalysis i---------

50



1. Midwestern States

a. Mississippi River

The Mississippi River flows from Minneapolis, Minnesota, and along the borders

ofIowa, Illinois, Missouri, Arkansas, Tennessee, MississipP4 Louisiana, and into the Gulf

ofMexico. The river is approximately 2,348 miles long. The total navigable river

distance in the river system is 16,100 miles. A system ofstorage reservoirs near the

headwaters ofthe Mississippi and a series offlood-control dams along the river and its

tributaries help maintain a relatively even flow ofwater throughout the year.

The principal cities on the river are Minneapolis, Saint Paul, La Crosse, Dubuque,

Davenport, Keo~ Quincy, Hannibal, Saint Louis, Memphis, Vicksburg, Baton Rouge,

and New Orleans. Not all ofthese cities are included in this feasibility analysis for the

reasons discussed above. The major cities included in this analysis are New Orleans,

Memphis, St. Louis, and St. Paul.

b. Missouri River

The Missouri River is 2,466 miles long, flowing along the border ofNebraska and

Kansas, and through the states ofMontana, South Dakota, North Dakota, and Missouri

before it converges with the Mississippi River near St. Louis. The chiefcities on the river

are Bismarck, Sioux City, Omaha, Council Bluffs, Saint Joseph, Atchison, Leavenworth,

and Kansas City. The city ofanalysis for this study is Omaha.

c. The Rlinois River

The Illinois River flows throughout the state ofIllinois beginning at Chicago.
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The river converges with the Mississippi River near St. Louis. The river is 423 miles long.

The major city analyzed along this river is Chicago.

2. Northeastern States: The Ohio River

The main river ofthe northeast is the Ohio River. It is approximately 981 miles

long. The Ohio River flows along the borders ofKentucky, Indiana, and Ohio, and

through the states ofPennsylvania and West Virginia. Among the cities on the Ohio are

Pittsburgh, Pennsylvania; Cincinnati, Ohio; Evansville, Indiana; Wheeling, West Virginia;

and Louisville, Kentucky. The Ohio River is navigable throughout its course. Pittsburgh

and Cincinnati are the cities ofanalysis along this river.

3. Southeastern States: The Alabama River

The Alabama River flows along the border ofAlabama and up into the state. It is

more than 310 miles long and is navigable for its entire length. The major city ofMobile is

considered in this analysis.

4. Southern States: The Arkansas River

The Arkansas River flows through Arkansas, Oklahoma, Colorado, and Kansas.

The river flows a distance of 1450 miles through the two states. Major ports are located

at Pine Bluff: Little Rock, Fort Smith, Muskogee, and Catoosa. Along the two state span

ofArkansas and Oklahoma are seventeen locks. The navigation system is referred to as

the McClellan-Kerr Arkansas River Navigation System. The Arkansas River Navigation

System, completed in the early 1970s, made the river navigable to Tulsa, Oklahoma. This

analysis considers Little Rock, Arkansas.
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5. Gulf Of Mexico

The outlet to the GulfofMexico is the Mississippi River. The river '~ows to New

Orleans, which is the exit to the GulfofMexico and the entrance into the United States.

This outlet will provide access to parts ofMexico. This provides United States shippers

with an opportunity to ship by barge to portions ofMexico and Central America

The cities along the Coast that will be included in the study are Houston and Brownsville.

6. International Shipments

To represent the international shipments to Mexico, an international port is

analyzed. Representing Mexico and Central America is Veracruz, Mexico.

Table 3.1 lists the cities that will be included in this feasibility study, the area ofthe

country it is located in, and the river on which it is located.

City Name Area of Location River
Brownsville GulfCoast GulfCoast
Chicago Midwest Illinois
Cincinnati Northeast Ohio
Houston GulfCoast GulfCoast
LittleRock South Arkansas
Memphis Midwest Mississippi
Mobile Southeast Alabama
New Orleans South Mississippi
Omaha Midwest Missouri
Pittsburgh Northeast Ohio
St. Louis Midwest Mississippi
St. Paul Midwest Mississippi
Veracruz Mexico/Central America Ocean

I Table 3.1: Cities ofAnalysis m
~..... W

53



B. VESSEL TYPE

The type ofbarge used in this analysis is a standard river barge. River vessels are

capable ofnavigating both the inland waterways and an extended area along the East

Coast ofMexico. This type ofbarge, however, can not be used for ocean going travel.

For these purposes, a river/ocean vessel could be used. The most common ofthe standard

river barges is the jumbo barge. These have dimensions of 195 x 35 x 9 x 12 (length,

beam, draft, depth) and a capacity of 1500 tons [25]. The jumbo barge can be covered or

open-top. Typical tow sizes for jumbo barges are thirty barges on the river segment ofthe

Mississippi River below St. Louis; fifteen on the Ohio and upper Mississippi River; and six

barges along the GulfCoast [25]. The horsepower ofthe towboat is 8,000 HP to 10,000

lIP for tows greater than thirty, 4,000 HP for fifteen barge tows, and 2,000 HP for the

six-barge tow [25].

River/Ocean vessels are not currently in use in the United States. However, they

have been used in the past and are currently used in other countries. These vessels are

suitable for open-water navigation and for navigation on the Inland Waterways.

River/Ocean vessels are somewhat faster than standard river barges and hold about the

same capacity as the standard river barge. They are often more expensive than standard

barges and more difficult to maintain. This is because they are built for both the river and

ocean travel and because the vessels house on-board cranes.

c. COMMODITY TypES

It is evident that truck-barge transportation will not be appropriate for all types of

commodities. It is necessary to identify commodities that are non-time sensitive due to the

54



increased throughput time associated with barge transportation. These items include bulk

commodities; heavy commodities, such as machinery; and commodities suitable for

containerization, including those that are currently utilizing truck-rail containerization.

Appropriate commodities will be high volume and presumably low value.

Possible candidates also include those commodities being shipped from the United

States to Mexico or commodities being shipped from Mexico to the United States.

Current commodities being transported to Mexico by rail or by truck are subject to

unfavorable road conditions and high theft rates along the Mexican roads and train tracks.

Shipment ofcommodities by barge can bypass both ofthese circumstances.

D. DATA REQUIREMENTS

For an accurate analysis, data ofvarious types is required. This information helps

to provide an accurate assessment ofthe feasibility oftruck-barge intermodal

transportation. The requirements discussed below include: (1) distances, (2) costs, (3)

transfer locations, (4) necessary equipment, (5) seasonal information, (6) throughput

times, and (7) detachable container details.

1. Distance

One ofthe most easily attainable data requirements is the distance between cities.

This can be obtained by any Atlas or by using anyone ofseveral computer programs. For

the network that is chosen, it is necessary to determine where the transfer between barge

and truck will be made. Therefore, it is necessary to find the distance by water and the

distance by land. The rail distances between cities are also needed.
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2. Costs

Several costs make up the total cost for a single shipment. For barges, costs

include towing costs, unloading/loading costs, staffing costs, fuel costs, linehaul costs,

service costs, insurance costs, repair costs, and overhead costs are required. These costs

can be added and then divided by the number ofcontainers to obtain a cost per container.

These costs vary by river segment and by type ofvessel used. At some ports it will be

necessary to add the additional cost ofstoring or warehousing. This information can be

obtained by interviewing port authorities, ~ge and tow operators; from previous

research, or from statistical references.

A published pamphlet from the Arkansas Waterway Commission [3] lists the costs

per ton-mile (a ton ofcargo moved one mile) for barge, rail and truck. These costs are

listed in Table 3.2.

Mode of Transportation Cost per Ton-Mile
Barge O.97¢
Rail 2.53¢
Truck 5.35¢

Table 3.2: Cost Comparison for DitTerent Modes of Transportation

However, the barge rate listed does not include the cost ofintermodal transportation. To

arrive at this figure, it would be necessary to add transfer costs. These figures were

developed by the US Army Corps ofEngineers, published by the Arkansas Waterways

Commission [3] and are for general cargo. These rates are used in developing an average

rate for the analysis.
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For trucks, costs include fuel costs, repair costs, manning costs, overhead costs,

service costs, and unloadinglloading costs. These costs, ag~ can be added and divided

by the number ofcontainers to obtain cost per container. These costs vary by the weight

ofthe load and the distance traveled. This information can be attained by interviewing

transportation providers, from previous research, or from statistical references.

For intermodal transportation, transfer costs need to be assessed. These costs can

be fixed or variable. They may depend upon the transfer point and the modes of

transportation utilized. The use ofdetachable trailers will require the use ofcranes at

transfer points.

Most costs listed in the literature do not have consistent units. Some are reported

in dollars per box, some in dollars per ton-mile, some in mils. This presents a problem

when trying to comPare the figures from one research report to another. An attempt will

be made to standardize the units in cost reporting. Boardman's [8] software requires

costs in dollars per ton-mile. However, since this study focuses on container shipments,

units ofdollar per container-mile will be used for rates. The total cost will be reported in

dollars for the entire shipment.

3. Transfer Locations

For a place to be considered a transfer location, it must have access to both barge

and truck transportation. Most ports will be accessible by both means oftransportation,

but it is possible that some ofthe ports will not have the proper means to handle container

transfers. Available transfer points can be determined by examining the ports at the
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various cities used in the network analysis. Ifa port does not have access to both truck

and barge, the cost ofdeveloping such access can be detennined.

4. Necessary Equipment

The equipment, such as forklifts, cranes, etc., will vary depending upon the type of

vessel used and the method of loading the vessel Ifdetachable trailer containers are used,

specialized cranes will be required to load the containers onto the barge. By examining

the current methods railways use, equipment required for loading detachable trailer chassis

can be assessed. Vessel size, along with the weight ofthe shipment, dictates the type of

crane that will be necessary. The crane reach will need to exceed the width ofthe barge

so positioning ofthe containers on the :far side ofthe barge is possible.

Most ports are currently equipped with cranes and other specialized equipment. It

is necessary to analyze the ports to detennine the equipment capabilities. It is possible

that no new equipment will have to be purchased to load/unload the trailer containers and

chassis from the barges. Other ports without specialized equipment may need to purchase

equipment so that they can appropriately and efficiently handle the containers. If

equipment must be purchased, the cost ofpurchase will be added to the total cost and

transportation costs will increase.

5. Seasonal Information

It is probable that weather will be a key issue in developing transportation

schedules. High water, low water, ice, and cold will be variables that need to be

considered. Some parts ofriver segments are not navigable during winter months when

ice is prevalent. Other river segments are not navigable during spring months when
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flooding is possible and :frequent. In summer months, low water occurs on some river

segments due to drought. During these times, rivers are not navigable or weight limits are

reduced.

6. Throughput Times

The throughput times ofshipments will depend upon the length ofthe distance

traveled, the specific river segments utilized, the type ofvessel, the size ofthe tow, and

the horsepower ofthe tow. Several ofthese parameters were discussed in subsections

above. Only the average throughput times from a specific origin to a specific destination

will be reported. This is found by adding the transfer time ofthe shipment to the

transportation time ofthe shipment. The transportation time is found by dividing the

distance in miles by the average speed ofthe transportation mode.

7. Detachable Container Details

The current detachable trailer containers used in truck-rail transportation ar:"'

examined. The storage space available and the weight limits for the containers must be

determined. This defines the amount ofproduct that can fit in each1letaebable container.

The dimensions ofthe containers will need to be known because it will determine how

many containers will fit in the barge space available. The number ofcontainers that can be

stacked on top ofone another is also an important factor. By determining how many

containers can fit on a barge and how much can fit in a container, the volume that can be

carried by a barge can be determined. The availability ofcontainers at each transfer

location is also ofconcern. Ifavailability is limited, then more total containers are

required.

S9



The current method oftruck-rail intermodal transportation uses a highway trailer

that has been loaded by a shipper and driven to a rail terminal. Once at the tenninal, it is

loaded on a rail flatcar and moved to its destination where it is unloaded. The container is

loaded by crane onto the rail flatcar and is unloaded in a similar manner.

E. INvENTORY CARRYING COSTS

Since the throughput time ofbarge transportation is increased, it is probable that a

substantial inventory cost and a carrying cost will be assessed to shipments. There exists a

tradeoffbetween the cost savings afforded by water transportation and the increased

throughput time ofthe shipment. For example, suppose there is a high cost item ($/ton).

This item is being shipped by barge and takes twice as long than it would by another mode

oftransportation. The greater throughput time increases the dollars tied up in inventory of

the product being shipped. This study examines the inventory carrying cost ofthe

commodities being shipped. It also computes the total cost including inventory carrying

costs, transportation costs, dray costs, and transfer costs.

F. DRAY COSTS

Because shippers' filctories, warehouses, etc., often do not lie directly along the

river or rail terminals, there is an associated cost of transporting the shipment from the

:fu.ctory or warehouse to the river or rail terminal. This is almost always done by using

truck to transport this portion ofthe haul. When shipments are containerized, the

product is usually loaded in boxes and then loaded into the truck. It is then

transported to the rail or barge terminal and unloaded, then subsequently loaded onto

the barge or railcar. Ifa detachable trailer container is being used, the product can be
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loaded into the trailer container and transported to the rail or barge terminal Once at

the terminal, the container is detached from the chassis and tractor and then loaded by

crane onto the railcar or barge. Because ofthe loading and unloading involv~ an

additional transfer cost is assessed as well. In essence, most a1.1 ofrail or barge

transportation is a type ofintermodal movement because ofthe truck dray involved at

the origin and destination cities. Thus, for any barge or rail intermodal movement, it is

only necessary to identify the container as a truck container as opposed to a standard

container.

G. FEASIBILITY ASSESSMENT

Once a1.1 necessary data is collected, the cost feasibility can be determined. This is

done by utilizing a computer software program that performs real-time routing of

shipments considering transfer costs and shipment characteristics. This software was

developed by Boardman [8]. A briefdescription ofthe software is presented in this

section. Readers desiring more detailed information on the software should consult

Reference [8].

The software developed by Boardman [8] analyzes the shortest time or the least

cost to transport goods from an origin to a destination. The transportation modes ofair,

rail, truck, and barge are used in the analysis. The software is a decision support system

that includes a database, the K-shortest path mode~ and a user interfuce. These

components interact with one another and with the user.

The software uses a multiple node method. Each city is represented once for each

mode oftransportation that can enter the city. A start and end node will also represent the
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cities. There is only one link between each ofthe nodes. The links represent the

transportation cost ofthe mode represented by the node. The model handles transfer

costs by adding the cost to the transportation cost ifthe link leaving a node as one mode

oftransportation enters a node that is not designated as the same type oftransportation.

The database contains information on the cities that are being analyzed, including

distance and transportation rate data. Currently, the software contains information for five

cities. However, the database can be revised to include the cities that are relevant to this

study. The software is limited to 5000 arcs. This means that only ten to fifteen cities can

be evaluated at one time. This is why this analysis restricts the number ofcities chosen for

its evaluation.

The K-shortest path model uses the double-sweep method. The method minimizes

the cost as opposed to minimizing the distance. The user interface prompts the user for

inputs, controls the database and k-shortest path algorithm, and reports the results to the

user.

To use this software as written by Boardman, the user will indicate the origin and

the destination, the weight ofa ship~ and the objective (either least cost or shortest

time). The system will then report a number ofalternatives that best meets the two cities

objectives. The alternatives are listed in order ofincreasing expense or increasing time.

As stated above, costs oftransportation vary depending upon the segment ofriver

that is being traveled. In order to utilize the software, an average cost is needed.

Therefore, the cost entered into the software will be an average transportation cost among

the rivers in the network.
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H. SOFIWARE ENHANCEMENTS

As stated above, Boardman's [8] software will be used in the feasibility

assessment. However, there are several modification, alterations, or additions that are

necessary in order to perform an accurate assessment. The software is modified to

calculate the least cost utilizing standard units as opposed to the current use ofdollars per

ton-mile. An additional inventory cost calculation and dray cost is added to the current

software package, so that costs reflect transfer costs, transportation costs, dray costs and

inventory carrying costs.

L SUMMARY

This chapter has discussed the method ofanalysis for this project. The next

chapter will examine the data collected for use in the analysis.
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IV. DATA COLLECTION AND FORMULATION

A. INTRODUCTION

As stated in Chapter ill, there are a number ofdata items required in performing

an accurate feasibility assessment of truck-barge transportation. This section discusses the

collection ofthe data and explains how it is used in the analysis. The chapter presents

inventory carrying cost equation formulations as well.

B. DISTANCES

In order for the software to calculate the shortest times or least cost alternatives,

the distances between the nodes in the network must be inserted in the database 'Arcs'.

When leaving a destination by barge and entering any city/mode combination, the

distances must be in barge (water) miles. When leaving a destination by rail and entering

any city/mode combination, the distances must be in rail miles. When leaving a destination

by truck and entering any city/mode combination, the distances must be in truck (highway)

miles. The distances between the nodes in the network were :fu:wld·by using References

[18,23,29]. The distances reported can be found in the 'Arcs Array' column number

three in Appendix B.

C. TRANSPORTATION RATES

In order to provide an accurate estimate for the transportation cost associated with

barge transportation, estimates were accumulated from a number of sources. These

estimates were then averaged. Because the software calculates the total transportation
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cost from an origin to a destination by multiplying the rate by mileage between nodes,

rates were requested in dollars per container-mile. In order to convert the rates quoted

into required units, it was necessary to make some underlying assumptions. It was

necessary to assume the tonnage a container can hold. Because detachable trailer

containers can hold fifteen tons [3], conversions from dollars per ton-mile to dollars per

container-mile assumed a fifteen ton container. Thus, the standard unit encompasses a

fifteen ton container (the detachable truck container) as a standard as well.

1. Barge Transportation

Individuals from the Pittsburgh Waterways Commission [41, 45] provided the

following estimates. An estimate for a rate in dollars per ton-mile was given as $0.008 per

ton-mile. Assuming that a container holds fifteen tons, the rate in dollars per container

mile would be equivalent to ($0.008 per ton-mile * 15 tons/container) or $0.12 per

container-mile.

Estimates were also reported by The Arkansas Waterways Commission [3].

Again, the rates were quoted in dollars per ton-mile. The rate quoted was $0.0097 per

ton-mile. Assuming a fifteen ton container, the average rate in dollars per container mile is

($0.0097 * 15) or $0.1455 per container-mile.

Estimates taken from Haulk [22] were $0.0073 per ton-mile. Again, assuming a

fifteen ton container, the average rate is ($0.0073 * 15) or $0.1095 per container-mile.

The rate quoted by Chew [13] is also reported in dollars per ton-mile. Assuming a

fifteen ton container, the average rate becomes ($0.0079 * 15) or $0.1185 per container

mile.
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These rates are then averaged to obtain the average transportation rate utilized in

the software. The rate in dollars per ton-mile is [($0.008 + $0.0097 + $0.0073 + $0.0079)

/4] or $0.008225 per ton-mile. However, because the focus ofthis study is container

transport, the rate must be converted into dollars per container-mile by assuming a

tonnage per container. Using the assumption ofa fifteen ton container, as stated above,

the average rate in dollars per container-mile becomes ($0.008225 * 15) or $0.123375, or

approximately $0.1234

According to the Maritime Administration [38] the rate for barges traveling along

the gulfcoast can be assumed as twice that ofregular barges traveling on the inland

waterways. Thus, the rate for barges with load lines along the gulf coast becomes

$0.2468 per container-mile. The rate ofocean going vessels is assumed to be about four

times this rate [38] and becomes $0.4935 per container-mile.

2. Rail Transportation

Average rates for rail transportation were reported by the Arkansas Waterways

Commission [3], Haulk [22], and Chew [13]. All three sources reported quotations in

dollars per ton-mile. In order to convert rates into dollars per container-mile, assumptions

for container tonnage were made. As stated above, the assumption ofa fifteen ton

container was made. The Arkansas Waterways Commission [3] reports the rate of

$0.0253 per ton-mile. Converting the rate to dollars per container-mile, the rate becomes

($0.0253 * 15) or $0.3795 per container-mile. Haulk's [22] rate in dollars per ton-mile is

$0.0249. Converting Haulk's [22] reported rate to dollars per container-mile, the rate

becomes ($0.0249 * 15) or $0.3735 per container-mile. The rate reported by Chew in
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dollars per ton-mile is $0.020. Converting Chew's [13] rate quotation to dollars per

container-mile, it becomes ($0.020 * 15) or $0.30 per container-mile. Averaging the rates

in dollars per ton-mile, the average becomes [($0.0253 + $0.0249 + $0.02)/3] or $0.0234

per ton-mile. However, because the focus ofthis study is container transport, the rate

must be converted into dollars per container-mile by assuming a tonnage per container.

Again, assuming a fifteen ton container, the average becomes ($0.0234 * 15) or $0.3510

per container-mile.

3. Truck Transportation

The average rate for truck was provided by Howard [42]. The rate reported by

Howard [42] was between $0.90 per mile for long hauls, $1.80 per mile for regional hauls,

and $3.00 per mile for local hauls. These rates were reported independent ofunits. In

other words, these rates are quoted regardless oftonnage. However, The Arkansas

Waterways Commission [3] reports that a truck, on average, can haul fifteen tons in one

trailer or removable trailer container. Therefore, these rates are equivalent to the

assumption that a fifteen ton container is being used. Examining the distanees-between

nodes, all the hauls are considered to be long hauls. Therefore, the average rate used is

$0.90 per container-mile.

D. DRAYCOSTS

Dray costs refer to the cost oftransporting the shipment from the shipper's

location (warehouse, company, factory, etc.) to the barge or rail terminal. Dray costs also

exist for transporting shipments from the barge or rail terminal destination to the final
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location (warehouse, company, factory, store, etc.). For the purposes ofthis project, the

dray cost is assumed to be an average cost. This cost is added at the origin and

destination only. It is not added when transferring between modes or at intermediate

cities. According to Howard [42], the cost for transporting by truck-rail combinations is

around $50 per container for rail at each end, or a total of $100 per container for one

shipment. For truck-barge combinations, an average was calculated. To do this, latitude

and longitude numbers for barge terminals at each city were found from the US Army

Corps ofEngineers [54]. There were a large number ofterminals at each ofthe cities'

ports. Approximately 25 for each city were evaluated. Latitude and Longitude numbers

for each ofthe city zip codes were then found by using freight density records provided by

lB. Hunt [43]. Each city has more than one zip code. The zip codes appropriate for each

city were found by using the internet website ofthe United States Postal Service. The

Euclidean distance was then determined between each terminal for the given city and each

zip code at the given city. The formula used in determining the distance in miles is,

{SQRT[((latA-IatB)"2) + ((longA -longB)"2)]} *69 * 1.17 (4.1)

Where, 69 is 1:t1econversion factor in miles/degree and 1.17 is the conversion to account

for average circuitry with traveling on highways. 'A' refers to the specific barge terminal

and 'B' refers to the specific zip code.

The calculations for barge dray can be found in Appendix F. The average dray

length calculated was 14.67 miles. Since this length is considered to be a local haul, it

must be multiplied by $3.00 per mile to get the total cost. The average dray cost becomes

$44.03 per container at each end, or a total of $88.06 per container for one shipment.
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There is an additional transfer cost associated with drays. Again, averages are

used. At the destination barge or rail tenninals, an original transfer cost from trucks

bringing shipments will be incurred. The average associated with this is $100 per

container for barge and $75 per container for rail. The additional dray cost and the

additional transfer cost will be added to all barge and rail total transportation costs at

origin and destination cities only.

E. AVERAGE SPEEDS

Average speeds are used to calculate throughput times. The distance between

nodes and the average speeds for the different modes oftransportation are found in the

'Arcs' and 'Rates' databases, respectively. The throughput times are then found by

dividing the number of miles by the average speed in miles per hour. The throughput time

also considers the transfer times.

1. Barge Transportation

The average speeds for barge, barges travelling along coastal waterways, and

ocean going vessels were provided by McCarville [41], Christy [35], and the COCITE

Memphis Meeting participan,ts [47]. These speeds are 6 miles per hour for barge, 4 miles

per hour for barges navigating along coastal waterways, and 10 miles per hour for ocean

going vessels.

2. Rail Transportation

The average speed for rail was also provided by Howard [42] and is 37 miles per

hour.
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3. Truck Transportation

The average speed for trucks was provided by Howard [42]. It is 42 miles per

hour.

F. TRANSFER COSTS AND TIMEs

1. Barge Transportation

The transfer costs and times were obtained from a variety ofsources. Transfers

involving barge as a mode oftransportation were estimated by McCarville [41], Christy

[45], and the Pittsburgh COCITE workshop [46]. The transfer costs from barge to other

modes of transportation and to barge from other modes of transportation is estimated at

$100 per container. It takes approximately 0.17 hours to transfer each container. The

transfer costs and times were averaged for the cities involved. In other words, the transfer

costs and times were not city specific, but were an overall average for the cities involved

based on the available equipment at the network cities. The costs related to transferring

containers to ocean going vessels is approximately $100 per container and takes on

average 0.17 hours per container. However, no cities in this network will require ocean

going vessels. The estimates were provided by references [41, 45, 46].

2. Truck and Rail Transportation

The transfer costs and times utilizing truck or rail were provided by Howard [42].

The transfer costs and times estimated are city specific. The cost and time estimates

provided are as follows:
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• Brownsville $50 per container, and 0.1 hours per container

• Chicago $75 per container, and 0.1 hours per container

• Cincinnati $65 per container, and 0.1 hours per container

• Houston $75 per container, and 0.1 hours per container

• Little Rock $50 per container, and 0.1 hours per container

• Memphis $50 per container, and 0.1 hours per container

• Mobile $50 per container, and 0.1 hours per container

• New Orleans $60 per container, and 0.1 hours per container

• Omaha $50 per container, and 0.1 hours per container

• Pittsburgh $65 per container, and 0.1 hours per container

• St. Louis $65 per container, and 0.1 hours per container

• St. Paul $65 per container, and 0.1 hours per container

• Veracruz $35 per container, and 0.1 hours per container

G. INVENTORY CARRYING COST EQUATION FORMULATION

The software develop by Boardman [8] accounted for transportation and transfer

costs. However, it did not consider inventory carrying costs. This section explains

equations formulated to consider inventory carrying costs. Chapter V will explain the

addition ofthe equations into the software and the complete mathematical model

equations used in determining the least cost. The following terms apply relative to

carrying cost.
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Let:
u = unit cost ofitem to producer
Q = number ofunits shipped
1m = shipment throughput time for mode m
CCu = carrying cost per unit ($/unit-year)
cern = carrying cost per order associated with mode m

cern =Q* CCu * [1m / (365 * 24)] (4.2)

where CCu = u * XO,/o (x is a standard percentage used by a shipper)

H. SEASONAL INFORMATION

Many shippers have said that one reason they do not use barge transportation is

because ofthe lack ofdependability the waterways provide. The waterways often

experience lock closures due to high water, low water, or icy conditions. Sometimes

closures are attributable to foggy conditions. These situations are beyond the control of

the waterway officials. It is indeed possible that there are certain times ofthe year that

barge transportation could be more risky than other modes oftransportation. However,

the same could be said for truck, air, and rail transportation. Icy conditions often affect

the transporting of shipments by truck or by air. Delays are often experienced in both of

these industries due to inclement weather conditions. This is why it is important to

identify different alternatives available for commodity shipments. Ifone alternative

becomes impossible due to bad weather conditions then it may be possible to choose

another alternative.

The United States Army Corps ofEngineers [54] has provided information on how

many times locks on a certain river are closed and for what length oftime. This section
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will discuss the closures oflocks on rivers relevant to this study. These times represent all

locks on the rivers. It is possible that some locks were open at times that others were

closed.

1. Alabama River

Locks on the Alabama River closed two times in 1996. This led to a total closure

time ofapproximately 536 hours [54]. This means that some access to the Port ofMobile

would be limited during the year.

2. Arkansas River

Closures on locks along the Arkansas River amounted to 1212.3 hours in 1996.

Locks were closed a total of961 times [54]. This river provides access to Little Rock,

meaning that access was limited at some times during the year. Closures along the

Arkansas river are usually not due to icy conditions. The river remains ice-free

throughout the year.

3. D1inois River

Locks on the lllinois River leading to the Port ofChicago were closed 254 times in

1996. The total closure time ofthe locks for 1996 was 2150.6 hours [54].

4. Mississippi River

Locks on the Mississippi River were closed 989 times. The total closure time for

the locks in 1996 was 8949.35 hours [54]. There are 29 locks and dams on the Upper

73



Mississippi River allowing navigation from St. Louis to St. Paul. The locks and dams

maintain a minimum water depth ofnine feet) allowing for navigation even in dry years.

Floods along the upper basin occur from March to June when rivers swell due to melting

ice and snow. There are no locks and dams on the Mississippi below St. Louis) meaning

that the lower part ofthe river can not be closed due to lock and dam closures. Access to

St.Paul) can become very limited during the winter months due to icy conditions. The

Mississippi River is navigable to Minneapolis) Minnesota [33].

5. Ohio River

Locks on the Ohio River were closed 1384 times in 1996. The total closure time

for all locks along the Ohio River was 18019.08 hours [54]. This limits access to

Cincinnati and Pittsburgh at times during the year. The Ohio River is navigable

throughout its entire course [33].

I. EQUIPMENT NEEDS

According to sources at port facilities [41) 45) 46) 47]) most ports have the

appropriate cranes to lift containers. Since conventional containers transported on barges

are either 20 foot or 40 foot and can hold 10 to 20 tons) the maximum 43 foot) 15 ton

trailer container should require the same types ofequipment that the conventional

containers require. However) the current truck-rail intermodal alternative utilizes a

specialized type ofcrane that removes the detachable truck container. The section below

on Transfer Locations details some ofthe terminals) berths) piers) docks) and wharves that

possess the equipment necessary for making the required transfers by lift-on/lift-off.
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J. CONTAINER DETAILS

The availability ofdetachable truck containers and detachable chassis is not ofreal

concern. According to Howard [42], nearly 85 percent oflB. Hunt's trailers ate

detachable containers. Other truc~ transportation providers also own detachable

containers and chassis. As far as other containers are concerned (twenty foot and forty

foot), there are numerous companies who produce, sell, and lease these containers [46].

There are even companies that are currently selling used containers because ofthe large

loads ofnew replacement containers being made. Many of the used containers have ten to

fifteen years oflife left. The main problem associated with containers is the management,

distribution, and hauling ofempty containers. This problem, however, is not within the

scope ofthis project.

Trailer containers are either 48 feet long or 53 feet long depending upon the type

of trailer container used. Each can hold about 15 tons of commodities. A barge can carry

approximately 70 forty-foot containers for a full load. Thus, for a 48 or 53 foot container,

the number a barge could carry would be slightly less than 70.

K. TRANSFER LOCATIONS

The following section discusses the individual ports being analyzed in this study.

Information was obtained from the United States Army Corps ofEngineers [54].

Although there is no specific information detailing the links to highways and roads, it is
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assumed that most ports have access to several roads and highways, meaning that most

can transport goods intermodally by truck-barge if the appropriate lifting equipment is

available.

1. Port of Mobile, Alabama

According to the United States Army Corps ofEngineers [54], the port ofMobile

consists of 153 docks, terminals, piers, berths, and wharves that are publicly or privately

owned. Some ofthese have intermodal connections. Terminals connect to Southern

Railway, Burlington Northern Railroad, lllinois Central GulfRailroad, and the Seaboard

System Railroad.

At the present time the terminals at the Port ofMobile are used to ship or receive

the following commodities:

• lumber
• liquid caustic soda
• bulk salt
• coal
• pulpwood
• crude oil
• fuel oil
• coke
• bauxite
• gravel
• iron ore
• oyster shell
• livestock feed
• sand

• seafood
• potash
• manganese
• molasses
• steel
• vegetable oil
• kerosene
• asphalt
• diesel fuel
• limestone
• cement
• wood chips
• gypsum
• containerized paper products

Currently, the Chickasaw Terminal Corp.Wharf, the Mobile-Chickasaw Port

Facility Pier A, and Alabama State Docks Berth 2 is used to transport containerized cargo.

Because these facilities currently ship containers, it is assumed that they have the

necessary equipment needed to transfer containers. The Scott Paper Company Mobile
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Plant Container Dock is used to transport containerized paper products, meaning that they

have the capability of transporting containers as well. Information regarding Alabama

State Docks, Berths 2,3,4, 5,6, 7, 8, and Pier A states that trucks have access to these

docks. However, Berths 6, 7, and 8 are for roll-on/roll-off only. The Burlington Northern

East and West Side Terminals are used specifically for transporting rail containers by

barge. Meaning that these terminals have the capability ofhandling rail-barge

transportation.

2. Port of New Orleans, Louisiana

According to the United States Army Corps ofEngineers [54], the Port ofNew

Orleans consists of 581 terminals, docks, piers, berths, and wharves that are publicly or

privately owned. Some terminals have rail connections with Union Pacific, Norfolk

Southern, Southern Railway System, CSX Railroad, New Orleans Public Belt, Southern

Pacific Transportation Company, Louisville and Nashville Railroad, Illinois Central

Railroad, and Kansas City Southern.

Currently, the Port ofNew Orleans ships and receives the following commodities:

• seafood
• drilling mud
• liquid sulfur
• diesel fuel
• drummed lubricants
• crude oil
• lubricating oil

• coal
• phosphate rock

• coke

• urea
• salt ore

• grain
• butane
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• crushed stone
• waste oil
• caustic soda
• sulfuric acid
• natural gas
• bulk cement
• packaged chemicals
• hydrochloric acid
• raw and refined sugar
• lumber
• shell
• precast concrete pilings

• aluminum
• steel beams



• sand
• limestone
• vegetable oil
• abrasives
• scrap metal
• ammonia

• molasses
• coal slag
• acetone
• phosphoric acid
• tallow
• chlorine

The Jensen Seafood Wharf, Seafresh Seafood Company Wharf, and the Maritime

Oil Recovery Dock, have access to trucks. Chalmette Slip Dock 2, Jourdan Road

Terminal Berths 4 and 5, France Road Terminal Berth 4, Glavez Street Wharf, Louisa

Street Open Wharf, Perry Street Wharf, Harmony Street Wharf, Louisiana Street Wharves

G, F, E, Napoleon Avenue Open Wharf, Henry Clay Avenue Open Wharf, and the

Nashville Avenue Wharf transport containerized cargo and have access to trucks, meaning

they would have the required container transfer equipment to handle truck-barge

transportation.

3. Port of Houston, Texas

According to the United States Corps ofEngineers [54], the Port ofHouston

consists of267 terminals, piers, berths, docks, and wharves that are publicly or privately

owned. Some ofthe intermodal connections with rail include: Southern Pacific

Transportation Company, Port Terminal Railroad, Houston Belt and Terminal Railway,

Union Pacific Railway, and Missouri Pacific Railroad.

Currently, the Port ofHouston ships and receives the following commodities:

• petrochemicals
• petroleum products

• sand
• gravel
• caustic soda
• scrap metal
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• methyl alcohol
• heavy equipment

• grain
• potash
• fertilizer



• lead
• zinc ores
• liquid refinery waste
• synthetic rubber

• coal tar
• crushed stone
• ferroalloys
• molasses
• crude oil
• fuel oil
• vegetable oils
• bulk cement
• animal fats
• aragonite
• sulfuric acid
• granite

• gypsum.

• lubricating oil
• caliche
• acetic acid
• feed stock
• vinyl acetate
• natural gasoline
• butane
• oats
• nce
• clay
• asphalt
• methanol
• sludge
• phosphate rock
• liquid wax:
• tallow
• molasses

The Care Shipping Terminal, Greens Bayou Terminal WharfD, Inbeas American

Ship Dock, International Terminal Corporation Berths 1, 2, 3, TXTX Barge Marine Dock,

TXTX Marine Lower Wharf, Barbours Cut Terminal Berths 1,2,3,4, Manchester

Terminal Corporation, and Public Wharves 16, 17, 23, 26, 29, ship containerized cargo.

Each ofthese have access to trucks. Any of these terminals would have appropriate

equipment for container handling.

4. Port of Brownsville, Texas

According to the United States Army Corps ofEngineers [54], the Port of

Brownsville consists of43 terminals, berths, docks, piers, and wharves. Some ofthe rail

connections at the Port ofBrownsville are with Brownsville and Rio Grande International

Railroad.

Current commodities shipped or received by the Port ofBrownsville include:
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• scrap metal
• ores
• steel
• sodium sulfate
• lubricating oil

• crude oil
• petroleum products
• ammoma
• gram
• seafood

The Brownsville Navigation District Docks 1, 2, 3, 4, 7, 8, 10, 11, 12, 13 have

access to trucks.

5. Port of Chicago, ffiinois

According to the United States Army Corps ofEngineers [54], the Port of

Chicago consists of 190 terminals, berths, docks, piers, and wharves. Some ofthe rail

intermodal connections include: Indiana Harbor Belt Railroad, CSX Transportation,

Chicago Rail Link, Norfolk Southern Railway, Consolidated Rail Corporation, Santa Fe

Rail, Illinois Central Railroad, Belt Railway Company of Chicago, Elgin, Joilet, and

Eastern Railroad, Burlington Northern, Chicago and Northwestern Railway, CP Rail

System, Chicago Short Line Railway, and West Pullman and Southern Railroad.

Currently the Port ofChicago ships or receives the following commodities:

• liquid fertilizer
• molasses
• aluminum
• salt
• lumber
• iron ore
• scrap metal

• coal
• limestone
• steel
• cement
• potash

• gram
• slag
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• bauxite
• coke
• sand
• ethylene glycol
• crude oil
• acetone
• fish
• scrap metal
• paper commodities
• gravel
• crushed stone
• asphalt
• mulch
• caustic soda



• alcohol
• tallow
• tar

• sugar.
• lubricating oil
• iron

Federal Marine Terminals North and South Wharves and Ceres Terminals Iroquis

Wharf ship containerized cargo, meaning that they have the necessary equipment for

handling containers.

6. Port of Pittsburgh, Pennsylvania

According to the United States Army Corps ofEngineers [54], the Port of

Pittsburgh consists of262 terminals, docks, berths, wharves and piers. Some rail

intermodal connections that the Port ofPittsburgh has include: Consolidated Rail

Corporation, Lake Erie Rail Corporation, Alquippa and Southern Railroad, Pittsburgh

Railroad, Ohio Valley Railroad, CSX Rail Corporation, Monongahela Railroad, Monessen

Southwestern Railway, Union Railroad, and Norfolk and Southern.

Current commodities being shipped or received by the Port ofPittsburgh include

the following:

• sand
• gravel
• lubricating oils
• petroleum products
• asphalt
• coal
• stone
• slag
• gravel
• ethylene glycol
• fuel oil
• iron ore
• scrap metal
• crushed stone
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• coal tar
• light oil
• steel

• salt
• feed stock
• pelletized pitch
• liquid caustic soda
• ammoma
• sulfuric acid
• crushed limestone

• lime
•. pig iron
• aviation fuel
• ore



• petrochemicals

7. Port of Cincinnati, Ohio

According to the United States Army Corps ofEngineers [54], The Port of

Cincinnati has 35 terminals, docks, berths, piers, and wharves. Some ofthese have

intermodal rail connections. Some of these include: CSX Transport and Consolidated Rail

Corporation.

Current commodities being shipped or received by the Port ofCincinnati include

the following:

• grain
• concrete
• liquid fertilizer
• fuel oil
• caustic soda
• methanol
• lumber
• steel
• sand
• limestone

• coal
• coke
• gravel

• petroleum
• scrap metal
• vegetable oil
• jet fuel
• diesel fuel
• phosphate
• asphalt
• salt
• molasses
• Iron ore
• manganese
• pig Iron

Queen City Wharf and Hilltop Basic Resources Cincinnati Terminal Wharfhave

access to trucks. Cohen Terminal Lower Dock ships products directly from truck to

barge.

8. Port of Little Rock, Arkansas

According to the United States Army Corps ofEngineers [54], the Port ofLittle

Rock consists of 14 terminals, docks, berths, piers, and wharves. Some ofthe intermodal
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rail connections include: Union Pacific Railway, St. Louis Southwestern Railroad, and

Little Rock Port Terminal Railroad.

Some ofthe commodities currently shipped or received by the Port ofLittle Rock

include:

• cement
• fuel oil
• jet fuel
• gram
• molasses
• paper products

9. Port of Omaha, Nebraska

• steel
• quarried rock
• fertilizer
• sand
• gravel
• caustic soda

According to the United States Army Corps ofEngineers [54], the Port of Omaha

consists of 12 terminals, docks, berths, piers, and wharves. Intermodal rail connections

are made with Burlington Northern and Union Pacific Railroad.

Some ofthe commodities shipped or received by the Port ofOmaha include:

• livestock feed
• molasses
• fertilizer
• steel
• paper products

10. Port of St. Paul, Minnesota

• bale twine
• gram
• alfalfa pellets
• salt
• cement

According to the United States Army Corps ofEngineers [54], the Port of St. Paul

consists of35 terminals, docks, berths, piers, and wharves. Some ofthese have
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intermodal connections with railroads. Some ofthe rail connections include: CP Rail

System, Chicago and North Western Transportation Company, and Burlington Northern

Railway.

Some ofthe commodities shipped or received by the Port of St. Paul include:

• asphalt
• cement
• gram
• fertilizer
• coal
• coke
• phosphates
• caustic soda

11. Port of St. Louis, Missouri

• potash
• salt
• slag
• gravel
• fly ash
• molasses
• vegetable oils
• liquid fish soluble

According to the United States Army Corps ofEngineers [54], the Port of St.

Louis consists of70 terminals, piers, berths, docks, and wharves. Some ofthese have

intermodal connections with rail. The rail connections are with Burlington Northern,

Terminal Railroad Association of St. Louis, Norfolk Southern, Manufactures Railway, and

Union Pacific Railroad.

Some ofthe commodities shipped or received at the Port of St. Louis include the

following:

• salt
• sand
• petroleum products

• gram
• petrochemicals
• raw sugar
• lubricating oil
• steel

84

• coal
• diesel fuel
• asphalt
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The Davis Street Sand Company Dock has access to trucks and presumably has

container transfer capability.

12. Port of,Memphis, Tennessee

According to the United States Army Corps ofEngineers [54], the Port of

Memphis consists of60 terminals, piers, berths, docks, and wharves. Some ofthese have

intermodal connections with rail. The rail connections are with lllinois Central Railroad,

Union Pacific, Burlington Northern, and Southern Pacific Railroad.

Some ofthe commodities shipped or received at the Port of St. Louis include the

following:

• gratn
• vegetable oil

• ethanol
• soybean oil
• asphalt
• petroleum products
• propane

• caustic soda
• fuel oil
• coal tar
• cottonseed oil
• sunflower oil
• cement

Mid-South Terminal Company ships containerized cargo, inferring that this

terminal has the necessary equipment to transport containerized cargo.

13. "eracruz,MeJico

According to the Maritime Administration [38]. The following commodities

are being shipped or could be shipped out ofVeracruz:

• Steel
• Ferroalloys
• None-ferrous metal
• Various Perishables
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• nce
• grams
• machinery

L. COMMODITY TYPES

• plastics
• coffee

Several commodities that are appropriate for barge, or a combination ofbarge and

another mode oftransportation, have been listed in the sections above. However, the

focus ofthis section is to discuss possible items that could be shipped by barge but are not

at this time.

Some possible commodities offered by McCarville and Christy [41, 45] include

waste paper, old cardboard, mini steel beams, dylark dilite, and various chemicals.

Suggestions from Sims [44] and Cummings [40] include ammonium nitrate, clay,

fertilizers, aluminum ingots, roofing granules, alumina, various paper products, wood

pulp, dimensional lumber, and cotton seed pellets. Other commodities such as cotton and

rice are not being shipped by barge very heavily. It is quite possible that a bigger market

for barge transportation ofrice could exist ifand when the Cuban market opens for trade

with the United States. Another alternative commoditythat is considering shipping by

barge is Wmdmere products. Wmdmere makes hair styling products (hair dryers and

curling irons) and is extremely interested in utilizing barge transportation. Paper and

wood products ofany type are also suitable for shipping by barge. The same can be said

about grains and livestock feeds. Other general possibilities include items that are shipped

by containerized truck-rail intermodal. The main concern is that the item is not perishable

and is not time sensitive.
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M.SUMMARY

This chapter has detailed the data collected for the feasibility assessment. It has

discussed the formulation ofinventory carrying cost equations. The chapter has specified

any relevant information needed in performing the feasibility assessment and discussed the

references involved in providing the information. The next chapter will explain the

software model that has been enhanced including all changes to databases and to the hard

code. It will also describe the complete mathematical model used to determine the least

cost alternatives, including inventory, transportation, dray, and transfer costs. It will also

include a section on installation procedures and a user's guide.
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v. SOFTWARE MODEL SPECIFICATION

This research has required modification ofsoftware developed by Boardman [8].

The network must be configured in a manner consistent to the software requirements.

This chapter discusses the network model configuration employed in this research and the

methodology used to define the specifications.

A. GENERAL DESCRIPTION

The software developed by Boardman [8] requires a operations research approach

to modeling a network. The user defines a set ofcities he/she wishes to analyze. For the

purposes of this analysis, the thirteen cities discussed in Chapter III are used. These cities

include: Brownsville, Chicago, Cincinnati, Houston, Little Rock, Memphis, Mobile, New

Orleans, Omaha, Pittsburgh, St. Louis, St. Paul, and Veracruz. The cities must then be

formulated as a system ofnodes. The user then must decide what modes oftransportation

will be analyzed at each given city. For this assessment, truck, barge, and rail

transportation are examined. The nodes are then defined using a multiple node-approac~

where each city is represented once for each mode oftransportation that leaves that city

and once for a start node and an end node. Figure 5.1 shows an example ofhow the cities

are modeled. The one exception to this figure lies at Veracruz. Since Veracruz can only

be reached by barge through the GulfofMexico, it is necessary for the barge to navigate

through coastal waters.. As stated in previous chapters, this means that the barge must

travel at reduced speeds which doubles the transportation cost. Since costs are defined as
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constant rates, it is necessary to include barge navigation along coastal waterways as a

possible mode at Veracruz to account for the increase in rates along the gulfcoast.

Figure 5.1: City Node Configuration

Once the nodes are defined, a system ofarcs must be formulated. An arc (or a

link) is added for each possible path between defined nodes. For example, ifbarge

transportation at Cincinnati can reach Chicago, then an arc between Cincinnati and

Chicago for this transportation mode would be added. Each possible path is added as an

arc.
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B. DATABASE ALTERATIONS

As stated in Chapter II, the model information is stored in databases. In order to

make the database specific to this thirteen city network and to reflect the rates cited in

Chapter IV, modification to the existing databases was necessary. The modifications were

made to the 'Nodes Array', 'Arcs Array', 'Rates Array', and 'Xfer Array'. Changes were

also made to the 'Input Array'; however, these changes due not reflect data alterations

but are changes made to the program model itselfand will be discussed later in this

chapter.

1. Nodes Array

The nodes array descn"bes the nodes in the network model It lists the number of

the node, the name ofthe city the node is associated with, and the mode oftransportation

the node is associated with or ifit is a start or end node. Table 5.1 Lists a portion ofthe

'Nodes Array' that can be found in the database table. The database, in its entirety, is

presented in Appendix A To illustrate this array, the first row in Figure 5.1 will be used

as an example. Row 1 descn"bes Node Number 1. This node represents Chicago, barge

transportation. Similarly, Row 2 represents rail transportation for Chicago. The

remaining rows can be defined in a similar manner.
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1
2
3
4
5
6
7
8
9
10

Chica
Chica
Chica
Chica
Chica 0

Cincinnati
Cincinnati
Cincinnati
Cincinnati
Cincinnati

Bar e
Rail

Truck
Start
End

Bar e
Rail

Truck
Start
End

2. Arcs Array

Table 5.1: Nodes in the Network

The arcs in the network are used to calculate the shortest routing path. The length

ofthe arc is either the transportation cost or the transportation time. For the defined

network, arcs connect the nodes if the origin city and its corresponding mode of

transportation can enter the destination city and its corresponding mode oftransportation.

For example, a shipper can travel from Brownsville to Chicago facilities by truck, so there

are arcs between the Brownsville-Truck node and the Chicago-Barge, Chicago-Rail, and

Chicago-Truck nodes. The defined network for this research considering the thirteen

cities and three modes oftransportation results in a model including 65 nodes and 1,482

arcs.

Table 5.2 lists the arcs in the network. This table lists each node, the arcs that can

enter each node, and the arcs that can leave each node. Table 5.2 does not depict the arcs
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as they appear in the software's database tables. The complete set ofthe Arcs Database

Table, as it appears in the software, is presented in Appendix B. For explanation

purposes, the :first row in the table in Appendix B represents the start node in Chicago

which connects to the Chicago barge node with a distance ofzero miles. The distances

are in miles and were discussed in Chapter IV. The remaining rows can be defined in a

similar manner.

Table 5.2: Arcs in the Network

Node Number Arcs Entering From Node Number Arcs Exiting From Node Number
1 4,7,6,8, 11, 12, 13, 16, 17, 18,21, 5,6, 7,8, 11, 12, 13, 16, 17, 18,21,
Chicago 22,23,26,27,28,31,32,33,36,37, 22, 23, 26, 27, 28, 31, 32, 33, 36,
Barge Mode 38,41,42,43,46,47,48,51,52,53, 37,38,41,42,43,46,47,48,51,

57,58,61,62,63 52,53,57,58,61,62,63
2 4,7,6,8, 11, 12, 13, 16, 17, 18,21, 5,6, 7, 8, 11, 12, 13, 16, 17, 18,21,
Chicago 22,23,26,27,28,31,32,33,36,37, 22,23,26,27,28,31,32,33,36,
Rail Mode 38,41,42,43,46,47,48,51,52,53, 37,38,41,42,43,46,47,48, 51,

56, 57, 58, 61, 62, 63 52, 53, 56, 57, 58, 61, 62, 63
3 4,7,6,8, 11, 12, 13, 16, 17, 18,21, 5,6, 7, 8, 11, 12, 13, 16, 17, 18,21,
Chicago 22,23,26,27,28,31,32,33,36,37, 22,23,26,27,28,31,32,33,36,
Truck Mode 38,41,42,43,46,47,48, 51, 52, 53, 37,38,41,42,43,46,47,48,51,

56,57,58,61,62,63 52, 53, 56, 57, 58, 61, 62, 63
4 Chicago-Start 1,2,3
5 Chicago-End 1,2,3
6 1,2,3,9,11,12,13,16, 17, 18,21, 1,2,3,10, 11, 12, 13, 16, 17, 18,
Cincinnati 22,23,26,27,28,31,32,33,36,37, 21,22,23,26,27,28,31,32,33,
Barge Mode 38,41,42,43,46,47,48,51, 52, 53, 36, 37, 38, 41, 42, 43. 46, 47, 48,

57, 58, 61, 62, 63 51, 52, 53, 57, 58, 61, 62, 63
7 1,2,3,9, 11, 12, 13, 16, 17, 18,21, 1,2,3, 10,11,12,13, 16, 17, 18,
Cincinnati 22,23,26,27,28,31,32,33,36,37, 21,22,23,26,27,28,31,32,33,
Rail Mode 38,41,42,43,46,47,48,51,52,53, 36,37,38,41,42,43.46,47,48,

56,57,58,61,62,63 51, 52, 53, 56, 57, 58, 61, 62,63
8 1,2,3,9,11,12,13,16,17,18,21, 1,2,3,10,11, 12, 13, 16, 17, 18,
Cincinnati 22; 23,26,27,28,31,32, 33, 36, 37, 21,22,23,26,27,28, 31, 32, 33,
Truck Mode 38,41,42,43,46,47,48,51,52,53, 36,37,38,41,42,43.46,47,48,

56, 57, 58, 61, 62, 63 51,52,53,56,57,58,61.62,63
9 Cincinnati- 6,7,8
Start
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Table 5.2 Continued
Node Number Arcs Entering From Node Number Arcs Exitin~ From Node Number

10 Cincinnati- 6, 7, 8
End
11 1,2,3,6, 7, 8, 14, 16, 17, 18,21,22, 1,2,3,6, 7, 8, 15, 16, 17, 18,21,
Houston 23,26,27,28, 31,32,33,36,37,38, 22,23,26,27,28,31,32,33,36,
Barge Mode 41,42,43,46,47,48,51,52, 53, 56, 37,38,41,42,43,46,47,48,51,

57,58,61,62,63 52,53,56,57,58,61,62,63
12 1,2,3,6, 7, 8,14,16,17, 18,21,22, 1,2,3,6, 7, 8,14,16, 17, 18,21,
Houston 23,26,27,28,31,32,33,36,37,38, 22,23,26,27,28,31,32,33,36,
Rail Mode 41,42,43,46,47,48,51, 52, 53, 56, 37,38,41,42,43,46,47,48, 51,

57, 58,61.62, 63 52,53,56,57,58,61,62,63
13 1,2,3,6,7,8, 14, 16, 17, 18,21,22, 1,2,3,6, 7, 8, 15, 16, 17, 18,21,
Houston 23,26,27,28,31,32,33,36,37,38, 22,23,26,27,28,31,32,33,36,
Truck Mode 41,42,43,46,47,48,51,52, 53, 56, 37,38,41,42,43,46,47,48,51,

57,58,61,62,63 52.53,56,57,58,61,62,63
14 Houston- 11, 12, 13
Start
15 Houston- 11,12,13
End
16 1,2,3,6, 7, 8,11,12,13, 19,21,22. 1,2,3,6, 7, 8, 11, 12, 13,20,21,
LittleRock 23, 26, 27, 28, 31, 32, 33, 36, 37, 38, 22,23,26,27,28,31,32,33,36,
Barge Mode 41,42,43,46,47,48,51,52,53,57, 37,38,41,42,43,46,47,48,51,

58,61,62,63 52,53,57,58,61,62,63
17 1,2,3,6, 7, 8, 11, 12, 13, 19,21,22, 1,2, 3,6, 7, 8, 11, 12, 13,20,21,
littleRock 23,26,27,28, 31,32,33,36, 37, 38, 22,23,26,27,28,31,32, :33,36,
Rail Mode 41,42,43,46,47,48,51, 52, 53, 56, 37,38,41,42,43,46,47,48,51,

57,58,61,62,63 52, 53, 56, 57, 58,61, 62, 63
18 1,2,3,6, 7, 8, 11, 12, 13, 19,21,22, 1,2,3,6, 7, 8, 11, 12, 13,20,21,
LittleRock 23,26,27,28,31,32,33,36,37,38, 22,23,26,27,28.31.32,33,36,
Truck Mode 41,42, 43, 46, 47, 48, 51, 52, 53, 56, 37,38,41,42,43,46,47,48,51,

57,58,61,62,63 52,53,56,57,58.61,62,63
19 Little Rock- 16. 17, 18
Start
20 Little Rock- 16,17,18
End
21 1, 2, 3, 6, 7, 8, 11, 12, 13, 16, 17, 18, 1.2,3,6, 7,8,11,12, 13, 16, 17,
Memphis 24,26,27,28,31,32,33,36,37,38, 18,25,26,27,28,31,32,33,36,
Barge Mode 41,42,43, 46, 47, 48, 51, 52, 53, 57, 37,38,41,42,43,46,47,48, 51,

58, 61, 62, 63 52,53.57,58,61,62.63
22 1,2,3,6, 7, 8,11,12,13,16, 17, 18, 1,2, 3, 6, 7, 8, 11, 12, 13, 16, 17,
Memphis 24,26.27,28,31,32, 33, 36, 37, 38, 18,25,26,27,28,31,32,33,36,
Rail Mode 41,42,43,46,47,48,51,52,53,56, 37,38,41,42,43,46,47,48, 51,

57,58,61,62,63 52,53.56.57,58,61,62,63
23 1,2,3.6.7,8, 11, 12, 13. 16, 17, 18. I, 2, 3. 6. 7, 8. II, 12. 13. 16, 17,
Memphis 24,26.27,28,31,32,33,36,37,38, 18,25,26,27,28,31.32,33,36,
Truck Mode 41,42,43,46,47,48,51,52,53, 56. 37,38,41,42,43,46,47,48, 51,

57, 58, 61, 62, 63 52,53,56,57,58,61,62,63
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Table 5.2 Continued
Node Number Arcs Entering From Node Number Arcs Exiting From Node Number

24 Memphis- 21,22,23
Start
25 Memphis- 21,22,23
End
26 1, 2, 3, 6, 7, 8, 11, 12, 13, 16, 17, 18, 1, 2, 3, 6, 7, 8, 11, 12, 13, 16, 17,
New Orleans 21,22,23,29,31,32,33,36,37,38, 18,21,22,23,30,31,32,33,36,
Barge Mode 41,42,43,46,47,48, 51, 52, 53, 56, 37, 38, 41, 42, 43, 46, 47, 48, 51,

57,58,61,62,63 52,53,56,57,58,61,62,63
27 1,2,3,6, 7, 8, 11, 12, 13, 16, 17, 18, 1,2,3,6, 7,8, 11, 12, 13, 16, 17,
New Orleans 21,22,23,29,31,32,33,36,37,38, 18,21,22,23,30,31,32,33,36,
Rail Mode 41,42,43,46,47,48,51,52,53,56, 37,38,41,42,43,46,47,48, 51,

57,58,61,62,63 52, 53, 56, 57, 58, 61, 62, 63
28 1,2,3,6,7,8,11,12,13,16,17,18, 1,2,3,6, 7,8,11, 12, 13, 16, 17,
New Orleans 21,22, 23, 29, 31, 32, 33, 36, 37, 38, 18,21,22,23,30,31,32,33,36,
Truck Mode 41,42,43,46,47,48,51,52,53, 56, 37,38,41,42,43,46,47,48,51,

57, 58, 61, 62, 63 52, 53, 56, 57, 58, 61, 62, 63
29 New 26,27,28
Orleans-Start
30 New 26,27,28
Orleans-End
31 1,2,3,6, 7, 8, 11, 12, 13, 16, 17, 18, 1,2,3,6, 7,8, 11, 12,13, 16, 17,
Mobile 21,22,23,26,27,28,34,36,37,38, 18, 21, 22, 23, 26, 27, 28, 35, 36,
Barge Mode 41,42,43,46,47,48,51,52,53,56, 37,38,41,42,43,46,47,48,51,

57, 58, 61, 62, 63 52,53,56,57,58,61,62,63
32 1,2,3,6, 7, 8, 11, 12, 13, 16, 17, 18, 1,2, 3, 6, 7, 8, 11, 12, 13, 16, 17,
Mobile 21, 22, 23, 26, 27, 28, 34, 36, 37, 38, 18,21, 22, 23, 26, 27, 28, 35, 36,
Rail Mode 41,42,43,46,47,48,51,52,53,56, 37,38,41,42,43,46,47,48, 51,

57, 58, 61, 62, 63 52,53,56,57,58,61,62,63
33 1,2,3,6,7,8,11, 12, 13, 16,17,18, 1,2,3,6,7,8,11,12,13,16,17,
Mobile 21,22,23,26,27,28,34,36,37,38, 18,21,22,23,26,27,28,35,36,
Truck Mode 41,42,43,46,47,48,51,52,53,56, 37,38,41,42,43,46,47,48,51,

57, 58, 61, 62, 63 52,53,56,57,58,61,62,63
34 Mobile-Start 31,32,33
35 Mobile-End 31,32,33
36 1,2,3,6, 7, 8, 11, 12, 13, 16, 17, 18, 1,2,3,6, 7, 8, 11, 12, 13,16,17,
Omaha 21,22,23,26,27,28,31,32,33,39, 18,21,22,23,26,27,28,31,32,
Barge Mode 41,42,43,46,47,48,51,52,53,57, 33,40,41,42,43,46,47,48,51,

58, 61, 62, 63 52,53,57,58,61,62,63
37 1,2,3,6,7,8,11, 12, 13, 16, 17, 18, 1,2, 3, 6, 7, 8, 11, 12, 13, 16, 17,
Omaha 21,22,23,26,27,28,31,32,33,39, 18,21,22,23,26,27,28,31,32,
Rail Mode 41,42,43,46,47,48,51,52,53,56, 33,40,41,42,43,46,47,48,51,

57, 58, 61, 62, 63 52,53,56,57,58,61,62,63
38 1,2,3,6, 7, 8, 11, 12, 13, 16, 17, 18, 1,2,3,6, 7, 8, 11, 12, 13, 16, 17,
Omaha 21,22,23,26,27,28,31,32,33,39, 18,21,22,23,26,27,28,31,32,
Truck Mode 41,42,43,46,47,48, 51, 52, 53, 56, 33,40,41,42,43,46,47,48,51,

57, 58, 61, 62, 63 52,53,56,57,58,61,62,63
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Table 5.2 Continued
Node Number Arcs Entering From Node Number Arcs Exiting From Node Number

39 Omaha-Start 36,37,38
40 Omaha-End 36,37,38
41 1,2,3,6, 7, 8,11, 12, 13, 16, 17,18, 1,2,3,6, 7, 8, 11, 12, 13, 16, 17,
Pittsburgh 21,22,23,26,27,28,31,32,33,36, 18,21,22,23,26,27,28,31,32,
Barge Mode 37,38,44,46,47,48,51,52,53,57, 33,36,37,38,45,46,47,48,51,

58,61,62,63 52,53, 57,58,61,62,63
42 1, 2, 3, 6, 7, 8, 11, 12, 13, 16, 17, 18, 1, 2, 3, 6, 7, 8, 11, 12, 13, 16, 17,
Pittsburgh 21,22,23,26,27,28,31,32,33,36, 18,21,22,23,26,27,28,31,32,
Rail Mode 37,38,44,46,47,48,51,52,53,56, 33,36,37,38,45,46,47,48,51,

57,58,61,62,63 52,53,56,57, 58,61,62,63
43 1,2,3,6, 7, 8,11, 12, 13, 16, 17, 18, 1,2,3,6,7,8,11,12,13,16,17,
Pittsburgh 21,22,23,26,27,28,31,32,33,36, 18,21,22,23,26,27,28,31,32,
Truck Mode 37,38,44,46,47,48,51,52, 53, 56, 33,36,37,38,45,46,47,48,51,

57, 58, 61, 62,63 52,53,56,57,58,61,62,63
44 Pittsburgh- 41,42,43
Start
45 Pittsburgh- 41,42,43
End
46 1,2,3,6, 7, 8,11, 12, 13, 16, 17, 18, 1,2,3,6, 7, 8,11, 12, 13, 16, 17,
StLouis 21,22,23,26,27,28,31,32,33,36, 18,21,22,23,26,27,28, 31, 32,
Barge Mode 37,38,41,42,43,49,51,52,53,57, 33,36,37,38,41,42,43,5C 51,

58,61,62,63 52, 53, 57, 58, 61, 62, 63
47 1,2,3,6, 7, 8,11, 12, 13, 16, 17, 18, 1,2, 3, 6, 7, 8, 11, 12, 13, 16, 17,
St.Louis 21,22,23,26,27,28,31,32,33,36, 18,21,22,23,26,27,28,31,32,
Rail Mode 37,38,41,42,43,49, 51, 52, 53,56, 33,36,37,38,41,42,43,50.51,

57,58,61,62,63 52,53,56,57,58,61,62,63
48 1,2,3,6. 7. 8. 11, 12, 13. 16. 17, 18. 1,2,3.6. 7. 8. 11. 12. 13. 16. 17,
St Louis 21.22,23.26.27.28.31.32.33.36. 18,21,22.23,26.27,28.31.32,
Truck Mode 37.38.41,42,43.49, 51, 52, 53, 56, 33; 36.37,38,41.42.43.50.51.

57. 58. 61, 62, 63 52,53.56.57,58.61.62,63
49 St.Louis- 46.47.48
Start
50 StLouis- 46,47,48
End
51 1.2.3,6,7,8.11.12.13.16,17,18, 1.2.3.6,7,8,11.12.13,16, 17,
St.Paul 21.22,23,26,27,28,31.32.33.36. 18.21.22,23.26.27.28,31,32.
Barge Mode 37,38.41,42,43,46.47.48.54.57, 33,36.37.38.41.42, 43, 46. 47.

58.61,62.63 48. 55, 57, 58, 61. 62, 63
52 1,2. 3, 6, 7, 8. 11, 12. 13, 16. 17, 18, 1.2,3,6,7,8.11,12,13,16, 17,
St.Paul 21,22.23,26.27,28.31,32,33,36, 18.21.22,23,26,27,28,31,32.
Rail Mode 37.38,41,42,43,46,47,48,54.56. 33,36,37,38,41,42,43.46,47.

57.58,61,62,63 48.55.56.57,58.61,62,63
53 1.2.3.6, 7. 8, 11. 12. 13. 16. 17. 18, 1. 2, 3,6. 7. 8, 11. 12, 13, 16. 17,
StPaul 21,22,23.26.27,28.31.32,33.36, 18.21,22.23,26,27.28,31.32.
Truck Mode 37,38.41.42.43,46.47.48,54.56, 33.36.37.38,41,42,43,46.47,

57,58.61,62.63 48.55,56,57,58,61.62.63
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Table 5.2 Continued
Node Number Arcs Entering From Node Number Arcs Exiting From Node Number

54 St.Paul-Start 51,52, 53
55 St.Paul-End 51,52,53
56 1, 2, 3, 6, 7, 8, 11, 12, 13, 16, 17, 18, 1,2,3,6,7,8, 11, 12, 13, 16, 17,
Veracruz 21,22,23,26,27,28,31,32,33,36, 18,21,22,23,26,27,28,31,32,
Barge Mode 37,38,41,42,43,46,47,48,51,52, 33,36,37,38,41,42,43,46,47,

53,59,61,62,63 48,51,52,53,60, 61,62,63
57 1,2,3,6,7,8, 11, 12, 13, 16, 17, 18, 1,2,3,6, 7, 8, 11, 12, 13, 16, 17,
Veracruz 21,22,23,26,27,28,31,32,33,36, 18,21,22,23,26,27,28,31,32,
Rail Mode 37,38,41,42,43,46,47,48,51, 52, 33,36,37,38,41,42,43,46,47,

53, 59, 61, 62, 63 48,51,52,53,60,61,62,63
58 1,2,3,6, 7, 8,11,12, 13, 16, 17, 18, 1, 2, 3, 6, 7, 8, 11, 12, 13, 16, 17,
Veracruz 21,22,23,26,27,28,31,32,33,36, 18,21,22,23,26,27,28,31,32,
Truck Mode 37,38,41,42,43,46,47,48,51,52, 33,36,37,38,41,42,43,46,47,

53, 59,61, 62, 63 48, 51, 52, 53, 60, 61, 62, 63
59 Veracruz- 56,57,58
Start
60 Veracruz- 56,57,58
End
61 1,2,3,6,7,8,11,12, 13, 16, 17, 18, 1,2,3,6, 7, 8, 11, 12, 13, 16, 17,
Brownsville 21,22,23,26,27,28,31,32,33,36, 18,21,22,23,26,27,28,31,32,
Barge Mode 37,38,41,42,43,46,47,48,51,52, 33,36,37,38,41,42,43,46,47,

53,56,57,58,64 48, 51, 52, 53, 56, 57, 58, 65
62 1,2,3,6, 7, 8, 11, 12, 13, 16, 17, 18, 1,2,3,6, 7, 8,11, 12, 13, 16, 17,
Brownsville 21,22,23,26,27,28,31,32,33,36, 18,21,22,23,26,27,28,31,32,
Rail Mode 37,38,41,42,43,46,47,48,51,52, 33,36,37,38,41,42,43,46,47,

53,56, 57, 58, 64 48, 51, 52, 53, 56, 57, 58, 65
63 1,2,3,6, 7, 8, 11, 12, 13, 16, 17, 18, 1,2,3,6, 7, 8,11,12.13,16, 17,
Brownsville 21,22.23,26,27,28,31,32,33,36, 18,21,22,23,26,27,28,31.32,
Truck Mode 37,38,41,42,43,46,47,48.51,52, 33,36,37,38,41,42,43,46,47,

53,56,57,58,64 48,51,52.53,56,57,58,65
64 Brownsville- 61,62,63
Start
65 61,62,63
Brownsville-
End

3. Rates Array

The 'Rates Array' stores information about the average rates ofthe different

transportation modes and the average speeds ofthe transportation modes. The numbers

listed in the array were discussed in Chapter IV. Table 5.3 below depicts the rates array
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as it appears in the database table. The database is also presented in Appendix C. The

rate is in dollars per container-mile while the average speed is in miles per hour. Again,

the start and end nodes are used for purposes ofcomputing the shortest network path and

have no costs or times associated with them. Consider Row 1 in Table 5.3. Row 1

represents the barge mode oftransportation at a rate of$0.123 per container-mile at an

average speed of6 miles per hour.

Mode Rate ($ per container- Speed (miles per hour)
mile)

Barge 0.1234 6
Barge (Coastal Navigation) 0.2468 4
Ocean going vessel 0.4935 10
Rail 0.3510 37
Truck 0.9000 42
Start 0 0
End 0 0

Table 5.3: Average Rates and Speeds

4. Xfer Array

The 'Xfer Array' stores information about the average time to transfer shipments

from one mode oftransportation to another, as well as the average cost involved. The

figures listed in this database were discussed in Chapter IV. The transfer costs are in

dollars per container, whereas the transfer times are in hours per container. Table 5.4

below represents a portion ofthe 'Xfer Array' that is listed in the database table. The

complete database table is presented in Appendix D. Consider the first few rows ofdata

in Table 5.4. Row 1 represents node number 1 as the destination node. When a transfer
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from barge is made to node 1, there is no cost and no time involved. This is because node

1 represents barge transportation as well. When the transfer takes place between two

different modes, as in Row 2 (from rail to node 1), a transfer cost and transfer time other

than zero is listed. In this case, it is $100 per container and takes 0.1667 hours to

perform. Transfers from start and end nodes to other nodes are also zero cost and zero

time.

Destnode Modefrom Cost (S/container) Settime
(hours/container)

1 Bar~e 0 0
1 Rail 100 0.1667
1 Truck 100 0.1667
2 Barge 100 0.1667
2 Rail 0 0

Table 5.4: Transfer Costs and Times

C. SOFfWARE ENHANCEMENT

Other enhancements to the program required alterations in the code. These

changes were necessary so that a more accurate assessment involving the defined water

transportation network could be performed. The following sections discuss these

enhancements in detail. The complete Visual Basic Code is presented in Appendix E.

1. Mathematical Model

The total transportation cost ofbarge, rail, and truck includes four major

components. These are transportation cost, transfer cost, dray cost, and inventory

carrying cost. Boardman's [8] software includes only transportation and transfer costs.
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Therefore, it was necessary to include dray and inventory carrying costs as part ofthe

code. The cost components may be mathematically descn"bed in the following way.

Minimize total transportation cost =transportation cost + transfer cost + dray cost

+ inventory carrying cost

Where:

Transportation cost =number ofcontainers * rate per container *distance traveled
in miles

Transfer cost =number ofcontainers * average rate to transfer container

Inventory carrying cost = unit cost ofitem to producer * standard percentage rate
used to calculate inventory cost * [throughput time in
hours I (24 hours per day * 365 days per year)] *
number ofunits shipped

Dray Cost =number ofcontainers * [initial cost to transfer each container +
average dray rate per container]

note: dray cost is $0 for truck, $44.03 per container for barge, and
$50 per container for rail; initial transfer cost is $0 per container
for truck, $100 per container for barge, and $75 per container
for rail

The followlng notation applies:

TCm = transportation cost for mode m, m = 1, 2, ...., j

TSma =transfer cost from one mode to another, a = 1, 2, ..., k

CCm = carrying cost ofshipment associated with mode m, m = 1, 2, ..., j

DCi = dray cost associated with initial transportation mode

ncr= dray cost associated with final transportation mode
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The objective ofthe model becomes:

Minimization (TCI + TC2 + ... + Tq + CCI + CC2 + ... + cq + TSI + TS2 +
... + TSk + DC+ DCc) (5.1)

where:
j is the number ofmodes utilized
k is the number oftransfers made between modes

The objective is to minimize the total transportation cost including the

transportation cost ofeach mode involved in transporting the shipment, the inventory

carrying cost for each mode involved in transporting the shipment, the transfer cost

between each mode oftransportation involved in transporting the shipment, and the dray

cost ofthe initial and final transportation modes involved.

2. Standardization of Units

Because this study focuses on container-on-barge, the units reported by all modes

oftransportation should address the use ofcontainers. The arcs database is set up to

evaluate each arc separately. The program calculates the cost along each arc each time an

origin/destination pair is analyzed. The rates reported in the rates database are in dollars

per container-mile. The transportation cost along each arc is then calculated by

multiplying the rate in dollars per container-mile (for the appropriate mode of

transportation) by the total miles traveled (by the appropriate mode oftransportation).

The result is multiplied by the number ofcontainers used in the shipment. The total cost

(transportation plus transfer plus inventory plus dray) is then reported in dollars.

Some minor alterations to the code were made in order to change the units from

dollars per ton-mile to dollars per container-mile. First, the user is now required to enter
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the number ofunits he/she will be shipping and how many units fit in each container. The

program then internally calculates the number ofcontainers that the total shipment will

require. Another simple change to the input array was made. The database stores the

number ofunits and the number ofcontainers that the total shipment will require, instead

ofstoring the number oftons transported in the shipment.

3. Inclusion of Inventory Cost in the Mathematical Model

In order to add the additional cost oftime, or the inventory carrying cost, equation

(4.2) was included in the total cost calculation. This equation is restated below:

Let:
u = unit cost ofitem to producer
Q=number ofunits shipped
to = shipment throughput time for mode m
CCu = carrying cost per unit ($/unit-year)
cCm = carrying cost per order associated with mode m

cCm =Q * CCu * [to / (365 * 24)]

where CCu =u * xOh (x is a standard percentage used by a shipper)

The inventory cost is dependent upon the information provided by the user (the number of

units shipped, the number ofcontainers, and the unit cost ofthe item., and the annual

percentage the shipper uses in calculating the inventory cost). The time required to travel

along each arc comprising a path is calculated first. This time is then used to calculate the

inventory carrying cost along the arc. The total inventory carrying cost for the path is

then found by summing the individual inventory carrying costs along the individual arcs.
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This cost is then included in the total cost and is compared to other alternatives to

determine the least cost path.

4. Addition of Transportation Modes

In order to consider ocean going vessels and barges navigating along coastal

waterways, some simple alterations to databases were made. This enhancement required

the addition ofboth modes to the rates array, as well as adding the appropriate rates and

average speeds. This allows the user to dedicate specific nodes to ocean going vessel or

to barges navigating coastal waterways. AgaiI4 barges navigating along the coast are not

different vessels than regular barges, therefore, there is no transfer cost associated

between the barge and the barge navigating along the coast. Barges navigating along the

coast were added as a transportation mode because the rate ofthe mode is twice that of

barges navigating along inland waterways. This type oftransportation mode is only

utilized along gulfcoast waterways.

5. Addition of Dray Costs

In order to consider the cost oftransporting a shipment from a warehouse, factory,

etc. to a barge or rail terminal, the individual nodes were examined. The node is examined

to determine ifit is a start or and end node. If it is a start or end node, then the mode of

transportation at that specific node is then examined. Ifthe mode is barge or rail and is a

start or end node, then an additional cost is added. The additional dray cost is then added

to the total transportation cost.
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6. Consideration of Additional Time Requirements for Truck
Transportation

Truck drivers are restricted by the Department ofTransportation in the amount of

time that they can drive at one time. This time restriction is ten hours ofdriving and eight

hours offthe road. To consider this restrictio~ the time between cities was examined.

Each arc or segment is examined individually for travel time. Ifthe time to travel a given

segment is greater than ten hours, then an additional eight hours were added. This

additional time is also included in the inventory carrying cost.

7. Removal ofReporting ofRepeat Paths as Alternatives

At any given city, each node for each mode oftransportation is connected to the

end node. Since there is no additional transfer cost involved in going from the nodes at a

specific city to that city's end node, the program would often report the same alternative

more than once. For instance, ifa destination city has rail, barge, and truck modes of

transportation the program would report three alternatives for that city that actually had

the exact saIne path, time, and cost. Currently, the program will process the double sweep

method. The alternatives are then examined for repeats. The repeat alternatives are not

reported back to the user.

8. Alteration of Update Database Feature

Previously, the program had hard-coded modes oftransportation. All modes of

transportation were listed for every city in the network, even ifthat transportation mode

did not exist at that particular city. The user could change information about a mode of
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transportation at a particular city when that mode did not exist there. This could cause

errors in the operation in the program and confusion in the database. To:fix this problem,

the program now reads the nodes array in the database to determine what particular

modes are actually available at a given city. Only the modes that are actually available at a

city are displayed. Thus, only actual mode-city pairs can be uPdated by the user. The

instructions on how to uPdate the databases are presented in the following chapter.

D. SUMMARY

This chapter has descn"bed the alterations made to the database in order to perform

the analysis specific to the defined network. The chapter has also discussed the

enhancements made to the hard-coded program. The next chapter presents an installation

procedure and a general user's guide.
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VI. USER'S GUIDE

This chapter presents instructions on how to install and use the enhanced

software. Since only minor enhancements to the software have been made, portions of

the software work identically to the software developed by Boardman [8]. As a resuh,

parts ofthis chapter will summarize the user's guide presented in reference [8].

However, the user's guide presented in this chapter can be used complete set of

instructions for use ofthe enhanced software.

A. INSTALLATION PROCEDURE

For best performance, the following system specifications are required:

• Pentium 90 MHz platform

• VGA or better resolution monitor

• Windows '95 operating system

• 4 MB ofbard disk space

• 16MB ofRAM

Two installation disks have been created in order to make installation procedures

more user friendly. These disks contain all files neressary to run the program with the

exception ofthe database file. The database file should be completed in Microsoft

Access. The file should be named 'routes" and saved in Microsoft Access format. This

file should be saved in the 'My Documents' directory on the C drive (hard drive) ofthe

computer. Instructions on how to create the database files are discussed in a following

section. Additionally, the file 'Vb40032.dll' should be placed in the 'Windows' directory

in the 'System' subdirectory.
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To install the rest ofthe program insert the installation disk labeled 'Disk l' into

the 3.5" floppy drive (disk drive or A drive) ofthe computer. Computers running under a

Windows '95 platform will require users to left click with the mouse on the 'Start button'

in the lower left ofthe display screen. From there, select the 'Settings' option. Under

this option choose the 'Control Panel' option by left clicking on it while it is highlighted.

The user should then choose the option of'Add/Remove Programs' by double left

clicking on the option with the mouse. Once this has been done, the user should choose

. to left click on the 'Install button' on the 'Add/Remove Programs' screen. At the next

screen, the user should insure that 'Disk l' is in the floppy drive. The user should then

left click on the 'Next button' on the bottom ofthe 'Install Program from Floppy Disk or

CD-ROM' screen. The computer will automatically find the correct setup file. The user

will then left click on the 'Finish button' at the bottom ofthe 'Run Installation Program'

screen. The computer will install 'Disk l' and then request the user to enter 'Disk 2'.

The computer will install 'Disk 2' and then inform the user when the installation program

is complete and whether or not it was successful. The program will make it's own icon

on the Desktop ofthe user's computer. Additionally, the program can be run by choosing

the 'Start button' in the lower left ofthe display screen. The option 'Programs' should be

chosen. Here the user will find the program. 'ShipCost'. To run the program, left click

on 'ShipCost' while it is highlighted.

B. EXAMPLE CREATION OF A NElWORK

Instructions on how to create a network, including creation ofdatabase tables was

presented in Boardman's [8] dissertation. The section snmmarizes these instructions.
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In order to further explain the makeup and creation within Microsoft Access of

the database tables which allow the entire program to run correctly, this section steps the

reader through the entire process ofcreating each ofthe tables for a small network. For

the purposes ofthis example, a network will be created which includes three cities each

consisting oftwo modes oftransportation. To avoid confusion with the network included

in the program, the cities will be labeled simply City A, City B and City C. The two

modes oftransportation included in the example network will be truck and barge.

For the 3 cities to be included in the network, each consisting oftwo modes of

transportation, 12 nodes will need to be created to describe the network. These 12 nodes

include 3 starting nodes, one for each city; 3 ending nodes, again one for each city; and 6

city nodes two for each city, one for each mode oftransportation per city. There are a

total of36 arcs in the network. The 36 arcs are broken down in the following manner:

two arcs leaving each ofthe starting nodes and five arcs leaving each ofthe city nodes.

There are two separate arcs between two city node pairs. For example, between the two

.nodes labeled City A - Barge and City B - Truck there are two nodes, one going from

City A to City B and one pointing in the opposite direction. This allows the user

fleXibility in editing the network at a later time. A graphical representation ofthe nodes

and arcs in the network is shown in Figure 6.1.
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!Figure 6.1: Graphical Representation of the Example Network!

Before any ofthe individual database tables can be created, the database itself

must be defined. In order to create a database~ Microsoft Access is started and the New

Database option is chosen from the File Menu. The database name, "routes", is entered

into the File Name box and the Create button is chosen, as shown in Figure 6.2. After the

database has been created, a dialog box appears requesting the type ofdatabase object to

be created. In this case a table needs to be created, so the table tab is selected and the

New option button is chosen, as shown in Figure 6.3.
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\Figure 6.2: Access Create Database Screenl

/Figure 6.3: Access Create Table WindoW)
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The first database table that will need to be created is the "nodes" table, described

earlier in Chapter V and illusirated in Table 5.1. After the New button is chosen in

Figure 6.3, an option box appears asking the user to choose a viewing option for the new

table, the user should choose the Design View option. This option allows the user to

define the fields ofthe nodes table. The information which needs to be entered for the

table includes the field name, data type and a description ofthe field. The information

which needs to be entered to define the nodes table is illustrated in Figure 6.4. The table

should then be saved with the name "nodes."

-j:-

j
i,
!
i

'1::',,
~
.....
!
T·,',

!Figure 6.4: Access Create Nodes Tabl~

After the table has been defined and saved, the appropriate data can be created to

describe the nodes which make up the network. To enter data into the newly created

database table, the user will need to switch to the datasheet view ofthe table. This can be
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accomplished by selecting Datasheet from the View menu in Microsoft Access. Once the

datasheet view, which has a spreadsheet look, has been chosen, the user fills in the data

fields for each ofthe twelve nodes. From Figure 6.1 the twelve nodes are described with

the node number and the mode which represents the node. For example, :from Figure 6.1

it can be seen that node 4 represents City A and barge transportation. This information is

entered for each ofthe nodes in the table. The completed nodes table for the example

network can be seen in Table 6.1.

NodeNumber City Mode

1 City A start
2 City B start
3 CityC start
4 City A barge
5 City A truck
6 City B barge
7 City B truck
8 CityC barge
9 CityC truck
10 City A end
11 City B end
12 CityC end

RabIe 6.1: Nodes Table for the Example Network!

The "arcs" table can be created in the same way in which the "nodes" table was

created. Following the same steps which were outlined above, the "arcs" table is created

and the data is entered for each ofthe 36 arcs shown in Figure 6.1. The arcs are the lines

between the nodes in Figure 6.1. The numbers on the arcs represent the distance (in

miles) between the two nodes, which are connected by the arc. One entry needs to be

made for each ofthese connecting arcs. For example, from Figure 6.1 the arc, which

goes from node 4 to node 6, has a length of100. The SourceNode entry for this arc
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would be 4, the DestNode entry would be 6, and the Distance entry would be 100. The

entire example "arcs" table is shown in Table 6.2

SourceNode DestNode Distance

1 4 0
1 5 0
2 6 0
2 7 0
3 8 0
3 9 0
4 6 100
4 7 100
4 8 250
4 9 250
4 10 0
5 6 80
5 7 80
5 8 210
5 9 21,0
5 10 0
6 4 100
6 5 100
6 8 175
6 9 175
6 11 0
7 4 80
7 5 80
7 8 150
7 9 150
7 11 0
8 4 250
8 5 210
8 6 175
8 7 150
8 12 0
9 4 250
9 5 210
9 6 175
9 .7 150
9 12 0

Table 6.2: Arcs Table for the Example Network

The ''rates'' table is created in the same way as the two previously described

tables. The "rates" table has a total offour entries, one for each ofthe modes, one for
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start nodes, and another for the end nodes. The start and end nodes need to be included in

the rates table so that the k-shortest path algorithm will know what values to assign to

arcs leaving these nodes. The ''rates'' table for the example network is provided in Table

6.3. The values shown in Table 6.3 are arbitrary values.

mode rate avgspd

Truck 0.2483 60
Barge 0.0079 5
start 0 0
end 0 0

[able 6.3: Rates Table for the Example Networij

The ''xfer'' table for the example network will consist oftwo entries for each node

in the network, excluding the starting nodes. There are no entries for the starting nodes

because no arcs enter those nodes; therefore no transfer will ever be necessary at those

nodes. One entry will provide the cost and time to transfer a shipment from barge to the

mode oftransportation which the node represents and the other entry will provide the cost

and time to transfer a shipment from truck to that same node. Ifthe modes of

transportation for two nodes are the same, the transfer cost and transfer time is zero.

Similarly, the transfer cost and time for a shipment entering a destination node are zero as

well. As an example from Figure 6.1, it can be seen that between node 4 and node 6 the

transfer cost and time would both be equal to zero because both nodes have the same

transportation mode (barge). But also seen in Figure 6.1, a transfer between node 4 and

node 7 would involve a transfer time and cost to account for the transfer ofa material

from barge to truck. The "xfer" table for the example problem is presented in Table 6.4.
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Destnode modefrom cost settime

4 Barge 0 0
4 Truck 40 1.5
5 Barge 55 2
5 Truck 0 0
6 Barge 0 0
6 Truck 45 1.25
7 Barge 50 2.5
7 Truck 0 0
8 Barge 0 0
8 Truck 45 1.25
9 Barge 55 2.25
9 Truck 0 0

10 Barge 0 0
10 Truck 0 0
11 Barge 0 0
11 Truck 0 0
12 Barge 0 0
12 Truck 0 0

trable 6.4: Xfer Table for the Example Networ~

The "input" table and the "trace" table need only to be created and defined in

Microsoft Access. These tables are automatically populated by the Visual Basic user

interface as needed. The tables and the fields need merely to be defined for the user

interface to function properly.

c. USER'S GUIDE

1. Running the Program

Before the user can utilize the program, he or she must install the program on

hislher computer as previously discussed. After the user has installed the program, he or

she must activate the program. for use by double-elicking the left mouse button on the

'ShipCost' Icon located on the desktop ofthe computer~ Choosing the 'Start button' in

the lower left ofthe display screen may also activate the program. The option 'Programs'
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should be chosen. Under the 'Programs' option, the user will find the program

'ShipCost'. To run the program, using the mouse left click on 'ShipCost' while it is

highlighted.

After the user has chosen to begin the program, the 'Startup Screen' will be

displayed. This is shown in Figure 6.5 below. The user has three options at this point:

To 'Run Program', 'Update Database Information', or 'Exit the program'. The user

selects one ofthese options by using the left mouse button to click on the appropriate

option.

Figure 6.S: Startup Screen

Ifthe user wishes to analyze the least cost or least time alternative between an

origin-destination pair, then he or she should left click on the 'Run Program' option. The
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'Input Data' screen will appear. This is shown is Figure 6.6. This screen allows the user

to input all information required by the program in order to execute the appropriate

shortest path calculation. The 'Input Data' screen prompts the user for the origin city, the

destination city, the number ofunits to be shipped, the number ofunits that:fit into one

container, the unit cost to the producer, the annual percentage to be used in calculating

the inventory carrying cost, the objective (to minimize cost or time), and the number of

alternatives to display to the user.

The user will choose the source and destination city from pull down menus.

These pull down menus read the information stored in the database 'routes' and list only

those cities that are listed in the database. The user must then enter the number ofunits

he or she wishes to ship, the number ofunits that will fit in one container, and the unit

cost ofeach unit. Ifthere are different types ofunits being shipped in one container, then

the unit cost should be an average ofthe different unit costs for the types ofunits being

shipped. The user must also enter the annual percentage ofthe unit cost the user

customarily uses in calculating inventory or holding costs for the units shipped. Again, if

there is more than one type ofunit shipped, an average should be taken and entered in the

appropriate space on the 'Input Data Form'. The user can then choose to either minimize

cost or time and can choose the appropriate option by left clicking on the circle by the

option he or she wishes to analyze. Finally, the user must enter the number of

alternatives he or she wishes to have displayed back to them.

Once, all values have been entered, the user should choose the 'OK button' at the

bottom ofthe screen. The user can choose to clear the values that he or she entered by

selecting the 'Clear Values' button at the bottom ofthe 'Input Data' screen. The
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computer will begin processing the alternatives. While the alternatives are being

processed a 'Time Left' screen will be shown. The user may choose to cancel the

analysis at any time.

Figure 6.6: Input Data Screen

The computer will display the alternatives to the user in order ofincreasing cost if

the alternative 'Minimize Cost' was chosen. The computer will display the alternatives

in order ofincreasing time ifthe alternative 'Minimize Time' was chosen. An example

ofthe 'K-alternatives' screen is shown in Figure 6.7 below. This screen shows the total

cost and total time ofeach alternative. Only five alternatives are shown on this screen at

a given time. Ifthe user originally wanted the program to report more than five
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alternatives, a 'See Next 5 Best Solutions' Button would appear at the bottom of the 'K

alternatives' screen.

The user can examine any ofthe alternatives by left clicking on the radio button

next to the alternative (see Figure 6.7) he or she wishes to examine. The user would then

left clicking on the 'Examine a Specific Path' Button (Note: the values presented in

Figure 6.7 are solutions to an arbitrary problem and are intended for explanation purposes

only).

Figure 6.7: K-Altematives Screen
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The Specific path will then be displayed on the 'Path Description' screen. An

example ofthis screen is shown in Figure 6.8. The total cost and total time for the

alternative will be shown at the top ofthe screen. The cost and time for each portion of

the path is shown next to each route. Figure 6.8 shows that the entire path for this

example is represented by a direct route from the origin to the destination, involving one

mode oftransportation, truck.

Figure 6.8: Path Description Screen
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From here, the user can choose to exit, go back to the 'K-alternatives' screen

(Figure 6.7), or go back to the 'Input Data' screen (Figure 6.6). The appropriate option

can be chosen by using the left mouse button to click on the corresponding button at the

bottom ofthe 'Path Description' screen.

2. Editing the Database Tables

If the "routes.mdb" Microsoft Access file already exists, then the user can edit

portions ofthe file within the Visual Basic Program. The user can do this at the 'Startup'

screen (Figure 6.9). The user clicks on the 'Update Database' button on this screen.

Once this is done, the 'Change Database' screen appears. This is shown in Figure 6.9.

Figure 6.9: Change Database Screen
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The user can edit the distances between the cities by choosing the 'Change the

Available Routes' button. An example ofthis screen is shown in Figure 6.10. The

source and destination cities available to change are read directly from the cities in the

arcs database. The user must first choose the source city (origin) before the program will

allow the user to change the destination city. Once both cities are chosen, the user can

choose the mode oftransportation to change. Only the modes of transportation available

between the source and destination city will be listed. The modes oftransportation are

read directly from the arcs database. Once the desired mode is selected, the current

mileage listed in the database will appear. The user can then type the new mileage

information in the space provided. To update the database, the user should click on the

'Make Changes to Database' button. To cancel changes, the user should select the

'Return to Start' button.
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Figure 6.10: Change the Routes Screen

Ifthe user wants to edit the cost or speed for a specific mode oftransportation, he

or she may do so by selecting the 'Change the Transportation Rates' button on the

'Change Database' screen (Figure 6.9). Figure 6.11 shows the 'Change the

Transportation Rates' screen.
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';;.1, Change the Transporlation Rales: E.1

Figure 6.11: Change Transportation Rates Screen

The user must select the mode oftransportation he or she wishes to change. This

is done at the pull-down menu at the top of the screen. The user must choose whether he

or she wishes to alter the cost or the speed data for this mode oftransportation. He or she

must click on the radio next to the appropriate option. The current data reported in the

rates array will be listed in the white box. The user can alter this information by typing

new data in the space provided. To permanently change the database, the user should

click on the 'Make Changes to Database' button. To cancel the changes the user should

click on the 'Return to Start' button.
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The user may also choose to change the transfer speeds or transfer times by

selecting the 'Change Transfer Costs/Times' button on the 'Change Database' screen

(Figure 6.9). The 'Edit Transfer Information' screen in Figure 6.12 will appear.

Figure 6.12: Edit Transfer Information Screen

The user must choose the city at which he or she wishes to change the transfer

information. The available cities are read directly from the nodes database. The user

must then select what two modes of transportation he or she wishes to change. The

modes oftransportation available to change at a particular city are read directly from the
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nodes database. The user must choose to change the transfer cost or transfer time

between the modes oftransportation. The current information stored in the transfer

database is listed in the box provided. The user may change the information by typing

the new information in the space provided. To permanently change the database, the user

should click on the 'Make Changes to Database' button. To cancel the changes the user

should click on the 'Return to Start' button.

D. SUMMARY'

This chapter has discussed how to use the software. It has presented installation

procedures, how to create a network, and a complete user's guide. The next chapter

examines the feasibility oftransportation modes as well as the feasibility oftruck-barge

along the defined network.
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vu. FEASffiILITY AsSESSMENT

A. INTRODUCTION

It is an often quoted theory in the transportation industry that truck transportation

is more appropriate for hauls that are 500 miles or less, and over that mileage, rail is more

appropriate. At what mileage, then is barge considered more appropriate? The following

sections in this chapter deal with specific origin-destination pairs and what transportation

mode(s) are cheapest along the route. The sections consider single or multiple modes of

transportation and list the costs associated with the cheapest transportation modal

combination between the origin and destination pairs. However, these considerations do
,.

not address at what mileage a certain mode oftransportation is considered more

appropriate. The software is not designed to address this question. This section will

therefore discuss this problem and provide possible solutions based upon the rates

reported in Chapter IV.

B. RATE COMPARISON

Truck transportation, in general, uses different rates for different mileage ranges.

As reported in Chapter IV, these averages are $0.90 per container-mile for long hauls

(over 500 miles), $1.80 per container-mile for regional hauls (between 50 and 500 miles),

and $3.00 per container-mile for local hauls (anything under 50 miles).

Rail transportation, as reported in Chapter IV, applies an average rate of$0.3510

per container-mile. However, rail transportation requires an additional cost for dray which

is $50 per container at the origin and at the destination (or a total of$100 per container).

Rail transportation also includes an initial transfer cost from the truck to the train at the
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rail terminal and another transfer at the destination terminal. This cost is $75 per

container at each end (or a total of$150 per container).

Barge transportation, as reported in Chapter IV, uses an average rate of$0.1234

per container-mile. Like rail, barge incurs dray and transfer costs at the origin and

destination terminals. The dray cost is $44.03 per container at each end ($88.06 total per

container), whereas the transfer cost is $100 per container at each end ($200 total per

container).

Also associated with all three modes oftransportation is the inventory carrying

cost. The equations developed for inventory carrying costs were descnbed in Chapter IV.

These also must be used when considering appropriate mileage for each transportation

mode. Stated again the inventory carrying cost equation (4.2) is as follows:

Let:
u = unit cost ofitem to producer
Q = number ofunits shipped
tm = shipment throughput time for mode m
CCu = carrying cost per unit ($/unit-year)
CCm = carrying cost per order associated with mode m

cCm = Q ., CCu ., [tm I (365 ., 24)]

where CCu = u * xOtIo (x is a standard percentage used by a shipper)

The total transportation cost (including dray, initial transfer, transportation, and

inventory carrying cost) can be expressed as follows:

Let:
v = average speed in miles per hour for mode m
d = distance traveled in miles for mode m
T = transportation cost (in dollars) for mode m
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D = Dray cost (in dollars) for mode m
Ts = transfer cost (in dollars) at terminal for mode m
cern = carrying cost (in dollars) for mode m

Then,

Total Transportation Cost =T + D + Ts + cern

Where:

(7.1)

T =(number ofcontainers) * ($1 container-mile) * (distance traveled in miles)

D =$100 per container for rai4 $88 for barge and $0 for truck

Ts = $150 per container for rai4 $200 per container for barge, and $0 for truck

cern =(number ofunits shipped) * (unit cost ofitem to producer) * (x yearly %) *
(throughput time in hours 1(365 days per year *24 hours a day»

,,:

and,

throughput time in hours =dlv

Each ofthese fuctors above are either known or will be assumed, except for the

distance traveled. Therefore, the distance traveled for mode m is what must be

determined. The mode specific equations become:

Truck Cost =(number ofcontainers)($/container-mile)(d) (7.2)
+ (Q)(u)(xOt'o)[(d1v) 1(365 • 24)

Barge Cost = (number ofcontainers)($/container-mile)(d) (7.3)
+ (Q)(u)(xOt'o)[(d1v) 1(365 • 24) + (D)(number ofcontainers)
+ (Ts)(number ofcontainers)

Rail Cost (number ofcontainers)($/container-mile)(d) (7.4)
+ (Q)(u)(xOt'o)[(dIv) 1(365 • 24) + (D)(number ofcontainers)
+ (Ts)(number ofcontainers)

Constants in the above equations are as follows:
v oftruck = 42 miles per hours
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v ofrail = 37 miles per hour
v ofbarge = 6 miles per hour
truck rate = $0.90, $1.80, or $3.00 (per container-mile), depending upon

distance
rail rate = $0.3510 (per container-mile)
barge rate = $0.1234 (per container-mile)

c. SPREADSHEET ANALYSIS

Assumptions for the number ofcontainers, number ofunits shipped, unit cost of

the item shipped, and the annual percentage must be made. It is apparent that the number

ofmiles where a mode becomes cheaper than the other modes will vary depending upon

the assumptions made. Therefore, a set ofExcel spreadsheets, Table 7.1- Table 7.12,

was constructed that evaluates a number ofdifferent alternatives.

Each table was constructed in a similar manner. The general procedure for

developing the tables is as follows. Each table consists offourteen columns. These are

listed below:

Column 1: Number ofContainers

Column 2: Average Truck Transportation Rate

Column 3: Average Barge Transportation Rate

Column 4: Average Rail Transportation Rate

Column 5: Number ofUnits Shipped

Column 6: Unit Cost to Producer

Column 7: Average Annual Percentage Used to Calculate Inventory Carrying Cost

Column 8: Dray Cost for Rail

Column 9: Dray Cost for Bar~e
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Column 10: Transfer Cost for Rail (associated with Dray Cost)

Column 11: Transfer Cost for Barge (associated with Dray Cost)

Column 12: Mileage where Rail becomes cheaper than Truck

Column 13: Mileage where Barge becomes cheaper than Truck

Column 14: Mileage where Barge becomes cheaper than Rail

Column 1 (# containers) is a number that is set by the shipment being transported.

Columns 2, 3, and 4 were determined from data provided by sources descnOOd in'Chapter

IV. These are the average transportation rates for the three different modes of

transportation. Column 5 (# units) is a number that is dependent upon,the characteristics
r

ofthe shipment being transported. Column 6 (unit cost) is dependent upon the type of

unit being shipped. Column 7 (annual %) is determined by the shipper. It is usually a set

standard for particular products. Column 8 (dray cost rail) is the average dray cost per

container (described in Chapter IV) muhiplied by the number ofcontainers being shipped

(or Column #1 --# Cont). Column 9 (dray cost barge) is the average dray cost per

container (described in--ehapter IV) multiplied by the number ofcontainers being shipped

(or Column #1--# Cont). Column 10 (transfer cost rail) refers to the initial transfer cost

from truck to rail that is necessitated by the dray to the rail terminal This cost was

discussed in Chapter IV. Column 11 (transfer cost barge) refers to the initial transfer cost

from truck to barge that is necessitated by the dray to the barge terminal This cost was

discussed in Chapter IV. Columns 12, 13, and 14 display the mileage where each mode

becomes cheaper when compared to one ofthe other modes oftransportation. These

numbers are found in the following manner:
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For truck/rai4 equation 7.2 is set equal to equation 7.4, solving for distance

traveled (d).

Let,

Ts = Transfer cost ( in dollars) for mode m
D = Dray cost (in dollars) for mode m
Nc =Number ofcontainers shipped
R = transportation rate (in dollars per container-mile) for mode m
Q = number ofunits shipped
x = annual percentage used to calculate inventory cost
u = unit cost (in dollars) to producer
V = average speed (miles per hour) for mode m
d= distance traveled in miles

d = (Tsrail + Drail) I {[(Nc* Rtruck) + [(Q * x * u) I (365 days per year * 24 hours a day

* Vtruck)]] - [(Rrail *Nc) + [(Q * x * u) I (365 days per year * 24 hours per day

* Vrail)]])

For trucklbarge, equation 7.2 is set equal to equation 7.3, solving for distance traveled.

Let,

T$ =Transfer cost ( in dollars) for mode m
D = Dray cost (in dollars) for mode m
Nc = Number ofcontainers shipped
R = transportation rate (in dollars per container-mile) for mode m
Q = number ofunits shipped
x = annual percentage used to calculate inventory cost
u = unit cost (in dollars) to producer
V = average speed (miles per hour) for mode m
d= distance traveled in miles
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d = (Tsbarge + Dbarge) / {[(Nc* Rtruck) + [(Q * x * u) / (365 days per year * 24 hours a

day * Vtruck)]] - [(Rbarge * Nc) + [(Q * x * u) / (365 days per year * 24 hours

per day *Vbarge)]])

For raiVbarge, equation 7.3 is set equal to equation 7.4, solving for distance traveled.

Let,

Ts =Transfer cost ( in dollars) for mode m
D =Dray cost (in dollars) for mode m
Nc =Number ofcontainers shipped
R =transportation rate (in dollars per container-mile) for modem
Q=number ofunits shipped
x = annual percentage used to calculate inventory cost
u =unit cost (in dollars) to producer
V =average speed (miles per hour) for mode m
d= distance traveled in miles

d =[(Tsbarge + Dbarge) - (Tsrail + Drail) / {[(Nc* Rrail) + [(Q * x *u) / (365 days per

year * 24 hours a day * Vrail)]] - [(Rbarge *Nc) + [(Q * x *u) / (365 days per

year *24 hours per day *Vbarge)]]}

These equations produce the figures found in columns 12, 13, and 14. The

obtained figures are in miles. Some figures in Columns 12, 13, and 14 are negative
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numbers. This means that there is no range where the mode is cheaper than the other

mode.

Each table (7.1-7.12) illustrates the process ofallowing one ofthe variables to

vary (either number ofcontainers, number ofunits, unit cost, or annual percentage).

These variations constitute a set offour tables. However, the truck transportation rate

was also varied considering three different truck cost rates. One set oftables is for the

local rate, one set for the regional rate, and one set is for the long haul rate. The tables are

descn"bed below.

Table 7.1: Varying the Number ofContainers Using the Long Haul Truck Rate

Table 7.2: Varying the Number ofUnits Using the Long Haul Rate

Table 7.3: Varying the Unit Cost Using the Long Haul Rate

Table 7.4: Varying the Annual Percentage Using the Long Haul Rate

Table 7.5: Varying the Number ofContainers Using the Regional Rate

Table 7.6: Varying the Number ofUnits Using the Regional Rate

Table 7.7: Varying the Unit Cost Using the Regional Rate

Table 7.8: Varying the Annual Percentage Using the Regional Rate

Table 7.9: Varying the Nmnber ofContainers Using the Local Rate

Table 7.10: Varying the Number ofUnits Using the Local Rate

Table 7.11: Varying the Unit Cost Using the Local Rate

Table 7.12: Varying the Annual Percentage Using the Local Rate

Table 7.13: Summary ofTables 7.1-7.12
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1. An Example from Tables 7.1-7.12

Each Table (7.1-7.12) is numbered along the left-hand side with row numbers.

The tables are numbered consecutively (Table 7.1 contains rows 1-16, Table 7.2 contains

rows 17-34, etc.). Row 1 ofTable 7.1 is used to illustrate how each calculation was

performed.

The scenario for Row 1 contains 1 container with 200 units being shipped. The

unit cost (per unit) is $250. The annual percentage used to calculate t¥ inventory

carrying cost is 25 percent. For this scenario, the truck transportation rate is $0.90 per

container-mile, the barge transportation rate is $0.12334 per container-mile, and the rail

rate is $0.351 per container-mile. Using this data, the following is calculated:

Dray Cost for Rail = (1 container) * ($100 per container) = $100 (as shown in
~Dray Cost Rail' Column)

Dray Cost for Barge = (1 container) * ($88.03 per container) =$88.03 (as shown
in ~Dray Cost Barge' Column)

Transfer Cost for Rail = (1 container) * ($150 per container) = $150 (as shown in
~TransferCost Rail' Column)

Transfer Cost for Barge = (1 container) * ($200 per container) = $200 (as shown
in "Transfer Cost Barge' Column)

Mileage where Rail Becomes Cheaper than Truck:
d = ($100 dray cost rail + $150 transfer cost rail) I «(1 container *$0.90

truck rate per container-mile) + (200 units • $250 unit cost per unit
• 25% annual percentage) I (365 days per year *24 hours per day *
42 miles per hour average truck speed» - «1 container *$0.351
rail rate per container-mile) + (200 units * $250 unit cost per unit *
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25% annual percentage) / (365 days per year * 24 hours per day *
37 miles per hour average rail speed»»

This equals 459 miles, meaning that truck is cheaper than rail below 459
miles and rail is cheaper than truck above 459 miles for one container. For
two containers, the breakeven point is 457 miles as shown in Row 2 of
Table 7.1

Mileage where Barge Becomes Cheaper than Truck:

d = ($88.03 dray cost barge + $200 transfer cost barge) I «(1 container *
$0.90 truck rate per container-mile) + (200 units * $250 unit cost per unit
25% annual percentage) / (365 days per year *24 hours per day * 42
miles per hour average truck speed» - «1 container *$0.123375 barge
rate per container-mile) + (200 units * $250 unit cost per unit * 25%
annual percentage) I (365 days per year * 24 hours per day *6 miles per
hour average barge speed»»

This equals 503 miles, meaning that truck is cheaper than barge below 503
miles and barge is cheaper than truck above 503 miles for one container.
For two containers, the breakeven point is 427 mile as shown in Row 2 of
Table 7.1.

Mileage where Barge Becomes Cheaper than Rail:

d = «$88.03 dray cost barge + $200 transfer cost barge) - ($100 dray cost
rail + $150 transfer cost rail» I «(1 container * $0.351rail rate per
container-mile) + (200 units * $250 unit cost per unit 25% annual
percentage) I (365 days per year * 24 hours per day * 37 miles per hour
average rail speed» - «(1 container *$0.123375 barge rate per container
mile) + (200 units *$250 unit cost per unit *2S%-annual percentage) I
(365.days per year * 24 hours per day *6 miles per hour average barge
speed»»
This equals 1341 miles, meaning that barge is cheaper than rail above 1341
miles and rail is cheaper than barge below 1341 miles for one container.
For two containers, the breakeven point is 297 miles as shown in Row 2 of
Table 7.1.

Each row in Tables 7.1-7.12 was computed in a similar manner to that above. The

only difference is in the data that makes up each specific scenario. Each row represents a

different scenario with one ofthe variables changing.
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2. Summary Spreadsheet Table 7.13

Table 7.13 is a summary ofTables 7.1-7.12. It actually advances Tables 7.1-7.12

one step further by considering all three modes oftransportation at onetime, instead of

only two modes oftransportation at one time. Columns 12, 13, and 14 (TrucklRail,

Truck/Barge, and BargelRail columns ofTables 7.1-7.12 compare only two modes of

transportation at one time. For example, Column 12-Truck/Rail presents the mileage

where truck is cheaper than ran, independent upon where barge becomes cheaper than

either mode oftransportation. In order to compare all three modes oftransportation at a

time, Table 7.13 was developed. Table 7.13 contains four columns that are descnDed
.."

below:

Column 1: Row #---descn"bes the scenario consistent with the corresponding row

number in Tables 7.1-7.12. In other words, Row 1 means that the information

presented is consistent with that presented in Row 1 ofTable 7.1-7.12 (recall, that

in Table 7.1-7.12 the row numbers are presented on the fur left column and are

consecutive throughout all the tables). The table number where the row can be

found is indicated next to the row number. For example, Row 1 (7.1) means that

the row this row in Table 7.13 is descnoing corresponds to Row 1 of Table 7.1.

Column 2: Truck Range---describes the mileage range where truck transportation

is cheaper than rail or barge for the given scenario in the corresponding row of

Tables 7.1-7.12. In other words, the range presented in Row 1 corresponds to the

range where truck is cheaper for the scenario presented in Row 1 in Tables 7.1-
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7.12 (recall, that in Table 7.1-7.12 the row numbers are presented on the far left

column and are consecutive throughout all the tables).

Column 3: Rail Range--descn1Jes the mileage range where rail transportation is

cheaper than truck or barge for the given scenario in the corresponding row of

Tables 7.1-7.12. In other words, the range presented in Row 1 corresponds to the

range where rail is cheaper for the scenario presented in Row 1 in Tables 7.1-7.12

(recall, that in Table 7.1-7.12 the row numbers are presented on the fur left column

and are consecutive throughout all the tables).

Column 4: Barge Range---descnoos the mileage range where barge transportation

is cheaper than truck or rail for the given scenario in the corresponding row of

Tables 7.1-7.12. In other words, the range presented in Row 1 corresponds to the

range where barge is cheaper for the scenario presented in Row 1 in Tables 7.1

7.12 (~that in Table 7.1-7.12 the row numbers are presented on the fur left

column and are consecutive throughout all the tables).

The figures in the 'Truck Range', 'Rail Range' and 'B~ge Range' Columns were

determined by graphing each equation (7.2, 7.3, and 7.4). An example ofthis is presented

in the next section.
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3. An example from Table 7.13

The figures displayed in Table 7.13 represent numbers obtained by graphing

equations 7.2, 7.3, and 7.4 above. Row 1 will be taken as an example and is.illustrated in

detail

Row 1 ofTable 7.13 corresponds to Row 1 ofTables 7.1-7.12. Since the rows in

Tables 7.1-7.12 are numbered consecutively, this row is found in Table 7.1. The far-left

column ofTables 7.1-7.12 indicates the row number ofthe table. Row 1 is presented in

Table 7.1. This is also apparent from the Row 1 (7.1) indication in Table 7.13. The

scenario presented in Row 1 ofTable 7.1 was presented as an example in a section above.

Repeating the specific ofthe data presented in Row 1 ofTable 7.1: .•..
'f

The scenario for Row 1 contains 1 container with 200 units being shipped. The

unit cost (per unit) is $250. The annual percentage used to calculate the inventory

carrying cost is 25 percent. For this scenario, the truck transportation rate is $0.90

per container-mile, the barge transportation rate is $0.1234 per container-mile,

and the rail rate is $0.3510 per container-mile. .The calculated Dray Cost for Rail

is $100. The calculated Dray Cost for Rail is $88.03. The calculated Transfer

Cost for Rail is $150. The calculated Transfer Cost for Barge is $200. The

mileage where rail becomes cheaper than truck is 459 miles. The mileage where

barge becomes cheaper than truck is 503 miles. The mileage where barge becomes

cheaper than rail is 1341 miles.

Using this data presented above for this scenario, the columns in Table 7.13 of

Row 1 ofthe same table are generated as follows:
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A graph is drawn with three lines. One line represents barge transportation, one

line represents rail transportation, and the other represents truck transportation. The y-

axis represents units in dollars, while the x axis represents units in miles. The y-intercept

ofeach line (where the line crosses the y-axis) is equal to the Dray Cost plus the Transfer

Cost for the mode oftransportation. In this example the y-intercepts would be:

V-intercept Rail = $100 + $150 = $250

V-intercept Barge = $88.03 + $200 =$288.03

Y-intercept Truck = $0 (note, the y-intercept for truck Will always be zero,

since there is no dray or transfer cost associated

with truck)

From the figures in columns 12, 13, and 14 (TrucklRail, Truck/Barge, BargelRail

columns) presented in Tables 7.1-7.12, the points where each ofthe lines intersect can

also be determined. For this example the following is obtained:

Truck line intersects Rail line at 459 miles

Truck line intersects Barge line at 503 miles

Barge line intersects Rail line at 1341 miles

From the information provided by the y-intercept and the points where each line intersects

the other lines, a graph can be formed. For this example the following result is obtained:
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Figure 7.1: Graph ofExample, Table 7.13

This graph indicates that truck is the cheaper mode oftransportation from zero to

459 miles. At 459 miles rail becomes cheaper and remains cheaper until 1341 miles. After

1341 miles, barge becomes the cheapest mode oftransportation. These mileage ranges

appear in Table 7.13, Row 1 in the Columns 'Truck Range\ 'Rail Range' and 'Barge
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Range'. Recall, however, that these mileages are specifically related to the scenario

presented in the corresponding row in Table 7.1-7.12 (in this case, Row 1 ofTable 7.1).

As the scenario data changes, the mileage ranges will change as well. This is why different

mileage ranges are presented in Table 7.13. However, each row in Tables 7.1-7.12 can be

interpreted in the same mann~r as this example. In filet, each row in Table 7.1-7.12 was

graphed in the same manner as that above to achieve the figures presented in the

corresponding rows in Table 7.13.

Descnbing the resuhs in Table 7.13 in more detail, sometimes ~none' or ~in:finity' is

displayed. When 'none' is displayed (as in Row 2 under the ~Rail Range' columns), this

indicates that there is no mileage range or no mileage point where the specific mode of

transportation is cheaper than the other modes oftransportation (for the given scenario in

Tables 7.1-7.12). When ~in:finity' is displayed (as in Row 1 under the ~Barge Range'

column) this indicates that this mode is cheaper for all mileage points.
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Table 7.13
Appropriate Ranges for Scenarios in Tables 7.1-7.12

Row # Truck Range Rail Range Barge Range
1 (7.1) 0<d<459 459<d<1340 1340<d<infinity
2 (7.1) 0<d<427 none 427<d<infinity
3 (7.1) 0<d<406 npne 4Q6<d<infinity
4 (7.1) 0<d<391 none 391<d<infinity
5 (7.1) 0<d<385 none 38S<d<infinity
6 (7.1) 0<d<381 none 381<d<infinity
7 (7.1) 0<d<375 none 375<d<infinity
8 (7.1) 0<d<373 none 373<d<infinity
9 (7.1) 0<d<372 none 372<d<infinity
10 (7.1) 0<d<372 none 372<d<infinity
11 (7.1) 0<d<371 none 371<d<infinity
12 (7.1) 0<d<371 none 371<d<infinity
13 (7.1) 0<d<371 none 371<d<infinity
14 (7.1) 0<d<371 none 371<d<infinity
15 (7.1) 0<d<371 none 371<d<infinity
16 (7.1) 0<d<371 none 371<d<infinity
17 (7.2) 0<d<371 none 371<d<infinity
18 (7.2) 0<d<371 none 371<d<infinity
19 (7.2) 0<d<371 none 371<d<infinity
20 (7.2) 0<d<371 none 371<d<infinity
21 (7.2) 0<d<373 none 373<d<infinity
22 (7.2) 0<d<376 none 376<d<infinity
23 (7.2) 0<d<378 none 378<d<infinity
24 (7.2) 0<d<427 none 427<d<infinity
25 (7.2) 0<d<444 none 444<d<infinity
26 (7.2) 0<d<458 458<d<486 486<d<infinity
27 (7.2) 0<d<459 459<d<1341 1341<d<infinity
28 (7.2) 0<d<460 460«1<10990 1000O<d<infinity
29 (7.2) 0<d<460 460<d<infinity none
30 (7.2) 0<d<465 465<d<infinity none
31(7.2) 0<d<475 47S<d<infinity none
32(7.2) 0<d<783 783<d<infinity none
33 (7.2) O<d<infinity none none
34 (7.2) O<d<infinity none none
35 (7.3) 0<d<371 none 371<d<infinity
36 (7.3) 0<d<371 none 371<d<infinity
37 (7.3) 0<d<371 none 371<d<infinity
38 (7.3) 0<d<375 none 375<d<infinity
39 (7.3) 0<d<414 none 414<d<infinity .
40 (7.3) 0<d<427 none 427<d<infinity
41 (7.3) 0<d<440 none 44O<d<iuuuiLY
42 (7.3) 0<d<459 459<d<1341 1341<d<infinity
43 (7.3) 0<d<460 460<d<infinity none
44(7.3) 0<d<462 462<d<infinity none
45 (7.3) 0<d<463 463<d<infinity none
46(7.3) O<d<471 471<d<iw.wiLY none
47 (7.3) 0<d<684 684<d<infinity none
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Table 7.13
Appropriate Ranges for Scenarios in Tables 7.1-7.12

48 (7.3) O<d<infinity none none
49 (7.4) 0<d<371 none 371<d<infinity
50 (7.4) 0<d<371 none 371<d<infinity
51 (7.4) 0<d<371 none 371<d<infinity
52 (7.4) 0<d<372 none 372<d<infinity
53 (7.4) 0<d<372 none 372<d<infinity
54 (7.4) 0<d<373 none 373<d<infinity
55 (7.4) 0<d<374 none 374<d<infinity
56 (7.4) 0<d<374 none 374<d<infinity
57 (7.4) 0<d<374 none 374<d<infinity
58 (7.4) " 0<d<375 none 375<d<infinity
59 (7.4) 0<d<375 none 375<d<infinity
60 (7.5) 0<d<173 173<d<1341 1341<d<infinity
61 (7.5) 0<d<173 173<d<297 297<d<infinity
62 (7.5) 0<d<173 173<d<236 236<d<infinity
63 (7.5) 0<d<173 173<d<203 203<d<infinity
64 (7.5) 0<d<173 173<d<191 191<d<infinity
65 (7.5) 0<d<173 173<d<183 183<d<infinity
66 (7.5) 0<d<173 none 173<d<infinity
67 (7.5) 0<d<173 none 173<d<infinity
68 (7.5) 0<d<172 none 172<d<infinity
69 (7.5) 0<d<172 none 172<d<infinity
70 (7.5) 0<d<172 none 172<d<infinity
71 (7.5) 0<d<172 none 172<d<infinity
72 (7.5) 0<d<172 none 172<d<infinity
73 (7.5) 0<d<172 none 172<d<infinity
74 (7.5) 0<d<172 none 172<d<infinity
75 (7.5) 0<d<172 none 172<d<infinity
76"(7.6) 0<d<172 none 172<d<infinity
77(7.6) 0<d<172 none 172<d<infinity
78 (7.6) 0<d<172 nODe 172<d<infinity
79 (7.6) 0<d<172 ilone 172<d<infinity
80 (7.6) 0<d<172 none 172<d<infinity
81 (7.6) 0<d<173 173<d<175 175<d<infinity
82 (7.6) 0<d<173 173<d<179 179<d<' .
83 (7.6) 0<d<173 173<d<297 297<d<'

.
84 (7.6) 0<d<173 173<d<369 369<d<infinity
85 (7.6) O<d<173 173<d<486 486<d<infinity
86 (7.6) 0<d<173 173<d<1341 1341<d<infinity
87 (7.6) 0<d<173 173<d<10990 1099O<d<infinity
88 (7.6) 0<d<173 173<d<infinity none
89 (7.6) 0<d<174 174<d<infinity none
90(7.6) 0<d<175 175<d<~.~ none
91 (7.6) 0<d<205 205<d<infinity none
92(7.6) O<d<infinity none none
93 (7.6) O<d<infinity none none
94 (7.7) 0<d<172 none 172<d<infinity
9S (7.7) 0<d<172 none 172<d<infinity
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Table 7.13
Appropriate Ranges for Scenarios in Tables 7.1-7.12

96 (7.7) 0<d<172 none 172<d<infinity
97 (7.7) 0<d<173 none 173<d<infinity
98 (7.7) 0<d<173 173<d<257 257<d<infinity
99 (7.7) 0<d<173 173<d<297 297<d<infinity
100 (7.7) 0«1<173 173<d<352 352<d<infinity
101 (7.7) 0<d<173 173<d<1341 1341<d<infinity
102 (7.7) 0<d<173 173<d<infinity none
103 (7.7) 0<d<173 173<d<infinity none
104 (7.7) 0<d<174 174<d<infinity none
105 (7.7) 0<d<174 174<d<infinity none
106 (7.7) 0<d<198 198<d<infinity none
107 (7.7) O<d<infinity none. none
108 (7.8) 0<d<172 none 172<d<infinity
109 (7.8) 0<d<172 none 172<d<infinity
110 (7.8) 0<d<172 none 172<d<infinity
111 (7.8) 0<d<172 none 172<d<infinity
112 (7.8) 0<d<172 none 172<d<infinity
113 (7.8) 0<d<172 none 172<d<infinity
114 (7.8) 0<d<172 none 172<d<infinity
115 (7.8) 0<d<172 none 172<d<infinity
116 (7.8) 0<d<173 none 173<d<infinity
117 (7.8) 0<d<173 none 173<d<infinity
118 (7.8) 0<d<173 none 173<d<infinity
119 (7.9) 0<d<94 95<d<1341 1341<d<infinity
120 (7.9) 0<d<94 95<d<297 297<d<infinity
121 (7.9) 0<d<94 95<d<236 236<d<infinity
122 (7.9) 0<d<94 95<d<203 203<d<infinity
123 (7.9) 0<d<94 94<d<191 191<d<infinity
124(7.9) 0<d<94 94<d<183 183<d<infinity
125 (7.9) 0<d<94 94<d<173 173<d<infinity
126 (7.9) 0<d<94 94<d<170 17O<d<'

.
127 (7.9) 0<d<94 94<d<169 169<d<infinity
128 (7.9) 0<d<94 94<d<169 169<d<infinity
129 (7.9) 0<d<94 94<d<168 168<d<infinity
130 (7.9) 0<d<94 94<d<167 167<d<infinity
131 (7.9) 0<d<94 94<d<167 167<d<infinity
132 (7.9) 0<d<94 94<d<167 167<d<infinity
133 (7.9) 0<d<94 94<d<167 167<d<infinity
134 (7.9) 0<d<94 94<d<167 167<d<infinity

135 (7.10) 0<d<94 94<d<167 167<d<infinity
136 (7.10) 0<d<94 94<d<167 167<d<infinity
137 (7.10) 0<d<94 94<d<167 167<d<infinity
138 (7.10) 0<d<94 94<d<168 168<d<infinity
139 (7.10) 0<d<94 94<d<171 171<d<infinity
140 (7.10) 0<d<94 94<d<175 175<d<infinity
141 (7.10) 0<d<94 94<d<179 179<d<infinity
142(7.10) 0<d<94 94<d<297 297<d<~.~

143 (7.10) 0<d<94 94<d<369 369<d<~.~
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Table 7.13
Appropriate Ranges for Scenarios in Tables 7.1-7.12

144 (7.10) 0<d<94 94<d<486 486<d<infinity
145 (7.10) 0<d<95 95<d<1341 1341<d<infinity
146 (7.10) 0<d<95 95<d<10990 10990<d<infinity
147 (7.10) 0<d<95 95<d<infinity none
148 (7.10) 0<d<95 95<d<infinity none
149 (7.10) 0<d<95 95<d<infinity none
150 (7.10) 0<d<103 103<d<infinity none
151 (7.10) 0<d<707 707<d<infinity none
152 (7.10) O<d<infinity none none
153 (7.11) 0<d<94 94<d<167 167<d<infinity
154 (7.11) 0<d<94 94<d<167 167<d<infinity
ISS (7.11) 0<d<94 94<d<168 168<d<infinity
156 (7.11) 0<d<94 94<d<173 173<d<infinity
157 (7.11) 0<d<94 94<d<257 257<d<infinity
158 (7.11) 0<d<94 94<d<297 297<d<infinity
159 (7.11) 0<d<94 94<d<352 352<d<infinity
160 (7.11) 0<d<95 95<d<1341 1341<d<infinity
161 (7.11) 0<d<95 95<d<infinity none
162 (7.11) 0<d<95 95<d<infinity none
163 (7.11) 0<d<95 95<d<infinity none
164 (7.11) 0<d<95 95<d<infinity none
165 (7.11) 0<d<101 101<d<infinity none
166 (7.11) O<d<infinity none none
167 (7.12) 0<d<94 94<d<167 167<d<infinity
168 (7.12) O<d<94 94<d<167 167<d<infinity
169 (7.12) O<d<94 94<d<167 167<d<infinity
170 (7.12) O<d<94 94<d<168 168<d<infinity
171 (7.12) 0<d<94 94<d<169 169<d<infinity
172 (7.12) 0<d<94 94<d<170 17O<d<infinity
173 (7.12) 0<d<94 94<d<172 172<d<infinity
174 (7.12) 0<d<94 94<d<172 172<d<infinity
175 (7.12) 0<d<94 94<d<173 173<d<infinity
176 (7.12) 0<d<94 94«1<173 173<d<infinity
177 (7.12) 0<d<94 94<d<173 173<d<infinitv



D. SPECIFIC ORIGINIDESTINATION PAIR FEASIBILITY

Using the enhanced software, a feasibility assessment between the

origin/destination pairs in the defined network was completed. As stated in Chapter VI,

the user is required to enter a few data requirements about the specific shipment in order

to determine the least cost alternative. The user must choose the source and destination

city from one ofthose in the defined network. The user must enter the number ofunits

shipped, the number ofunits that fit in one container, the cost ofeach unit to the producer,

the percentage ofthe unit cost that should be used in calculating the inventory carrying

cost, whether to find the least cost or least time alternative, and how~y alternatives to

display. For the purposes ofthis analysis between the origin/destination pairs, all the data

requirements entered by the user will remain constant except for that ofthe

origin/destination pairs. Tables 7.14 -7.26 defines the cheapest alternative, the

corresponding path ofeach alternative, and the corresponding cost between the

origin/destination pairs.

The constants used in the analysis are:

Number ofunits shipped = 1000
Number ofunits per container = 100
Cost ofeach unit = $100
Percentage ofunits cost used in Inventory Cost = 15%
Objective = minimjze cost
K Alternatives Displayed = 10

Tables 7.14-7.16 were developed in the following manner. Using Table 7.14 as an

example, Brownsville was selected as the source city (origin city). Then, each ofthe other

cities (Chicago, Cincinnat~ Houston, Little Rock, Memphis, Mobile, New Orleans~
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Omaha, Pittsburgh, St.Louis, St.Paul, and Veracruz) were selected as the destination city

--one at a time. The constants listed above (1000 units shipped, 100 units per container,

$100 cost per units, 15% inventory cost percentage, objective to minimize cost, and

display 10 alternatives) were entered into the software. Each origin/destination pair was

processed individually using the same constraints. The software then displayed the ten

cheapest alternatives and the corresponding throughput times. The cheapest path

alternative for each origin-destination pair is listed in the tables. The following sections

discuss the tables in more detail

Because dray costs were considered in the assessment, and~ dray costs

included an initial transfer cost between truck and rail or truck and barge, the initial mode

oftransportation reported is hauling detachable truck containers. For example, ifthe :first

mode oftransportation listed is barge, this means that the barge is hauling detachable

trailer containers. Because the routes reported are the same when inverting the

destination and origin city (for example, from Brownsville to Chicago is the same as from

Chicago to Brownsville except in the path order) the route will only be presented onoo-m

the following subsections. Intermediate cities are listed in some explanations below.

These cities refer to points where no actual transfer between modes is being made. The

cities are reported by the computer to describe the direction ofthe route analyzed.

1. From Brownsville

Table 7.14 descn"bes the cheapest alternatives when Brownsville is the city of

origin. From Brownsville to Chicago the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or factory to a
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barge terminal in Brownsville, subsequently removing the detachable container from the

tractor, and loading it by crane onto a barge. Once at a barge terminal in Chicago, the

detachable containers will be unloaded by crane and reattached to a tractor where it is then

hauled by truck to the receiver's :final destination facility in Chicago. The exact same type

ofroute is reported from Brownsville to Omaha and from Brownsville to Veracruz, with

the difference being the destination port.

A similar cheapest path is reported from Brownsville to Cincinnati In this

instance, however, the path from Brownsville to Cincinnati travels through Houston. At

this point there are no transfers between modes being made. Houston acts as an

intermediate city. The same type ofroute is reported from Brownsvillt(to New Orleans

from Brownsville to Pittsburgh, and from Brownsville to St.Louis, with Houston being

reported as an intermediate city.

From Brownsville to Houston, the cheapest route is entirely by truck.

From Brownsville to Little Rock, the cheapest alternative is to haul the shipment

by a truck equipped with a detachable container from the shipper's warehouse or factory

to a barge terminal inBrownsville, subsequently removing the detachable eootainer from

the tractor, and loading it by crane onto a barge. The detachable containers are shipped by

barge to Memphis (Houston is reported as an intermediate city), where the containers are

then unloaded by crane and reattached to tractors. From Memphis to Little Rock the

containers are shipped by truck to the receiver's final destination point in Little Rock.

From Brownsville to Memphis, the cheapest alternative is to haul the shipment by

a truck equipped with a detachable container from the shipper's warehouse or factory to a

barge terminal in Brownsville, subsequently removing the detachable container from the
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tractor, and loading it by crane onto a barge. The detachable containers are shipped by

barge to Little Rock (Houston is reported as an intennediate city), where the containers

are then unloaded by crane and reattached to tractors. From Little Rock to Memphis the

containers are shipped by truck to the receiver's final destination point in Memphis.

From Brownsville to Mobile, the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or factory to a

barge terminal in Brownsville, subsequently removing the detachable container from the

tractor, and loading it by crane onto a barge. The detachable containers are shipped by

barge to New Orleans (Houston is reported as an intermediate city), where the containers

are then unloaded by crane and reattached to tractors. From New Orleans to Mobile the

containers are shipped by truck to the receiver's final destination point in Mobile.

From Brownsville to St.Paul, the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or factory to a

barge terminal in Brownsville, subsequently removing the detachable container from the

tractor, and loading it by crane onto a barge. The containers are shipped by barge to

Omaha where they-are then unloaded by crane and transferred to railcars. The rallcars

transport the containers to St.Paul where they are then unloaded by crane. The containers

are reattached to a tractor and then transported to the receiver's final destination point in

Omaha.

2. From Chicago

Table 7.15 presents Chicago as the origin city. From Chicago to Cincinnati, the

cheapest alternative is transportation entirely by truck. Single modal truck is also the

cheapest mode oftransportation from Chicago to St.Louis and from Chicago to St.Paul.
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Single modal rail transportation is the cheapest alternative from Chicago to

Pittsburgh.

From Chicago to Little Rock, the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or :fuctory to a

barge terminal in Chicago, subsequently removing the detachable container from the

tractor, and loading it by crane onto a barge. The containers are transported by barge to

Memphis, where the containers are then unloaded by crane and reattached to tractors.

From Memphis to Little Rock the containers are shipped by truck to the receiver's final

destination point in Little Rock.

From Chicago to Memphis, the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or factory to a

barge terminal in Chicago, subsequently removing the detachable container from the

tractor, and loading it by crane onto a barge. Once at a barge terminal in Memphis, the

detachable containers will be unloaded by crane and reattached to a tractor where it is then

hauled by truck to the receiver's final destination facility in Memphis. The exact same type

ofroute is reported from Chicago to Mobile, Chicago to Houston, from Chicago to

Omaha, and from Chicago to Veracruz (with intermediate city Mobile) with the difference

being the destination port.

From Chicago to New Orleans, the cheapest alternative is to haul the shipment by

a truck equipped with a detachable container from the shipper's warehouse or factory to a

barge terminal in Chicago, subsequently removing the detachable container from the

tractor, and loading it by crane onto a barge. The containers are transported by barge to

Mobile, where the containers are then unloaded by crane and reattached to tractors. From
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Mobile to New Orleans the containers are shipped by truck to the receiver's :final

destination point in New Orleans.

3. From Cincinnati

Table 7.16 presents Cincinnati as the origin city. From Cincinnati to St.Louis and

from Cincinnati to Pittsburgh, single modal truck is the cheapest alternative.

From Cincinnati to Houston, the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or :fuctory to a

barge terminal in Cincinnati, subsequently removing the detachable container from the

tractor, and loading it by crane onto a barge. The containers are transported by barge to

Houston, where the containers are then unloaded by crane and reattac~ecI to tractors,

where the containers are shipped by truck to the receiver's :final destination point in

Houston. The exact same type ofroute exists from Cincinnati to Memphis, from

Cincinnati to Mobile, from Cincinnati to St.Paul, and from Cincinnati to Veracruz (with

intennediate city Mobile) with the difference being the destination city.

From Cincinnati to Little Rock, the cheapest alternative is to haul the shipment by

a truck equipped with a detachable container from the shipper's warehouse or :fuctory to a

barge terminal in Cincinnati, subsequently removing the detachable container from the

tractor, and loading it by crane onto a barge. The containers are transported by barge to

Memphis, where the containers are then unloaded by crane and reattached to tractors.

From Memphis to Little Rock the containers are shipped by truck to the receiver's :final

destination point in Little Rock. The same type ofroute exists from Cincinnati to New

Orleans. However, the transfer point between barge and truck is in Mobile. Or in other
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words, the detachable containers travel by barge from Cincinnati to Mobile and by truck

from Mobile to New Orleans.

From Cincinnati to Omaha, the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or factory to a

rail terminal in Cincinnati, subsequently removing the detachable container from the

tractor, and loading it by crane onto railcars. The detachable containers are shipped by rail

to Chicago, where the containers are then unloaded by crane and transferred to barges.

The detachable containers are shipped by barge to Omaha where they are reattached to

tractors. The containers are shipped by truck to the receiver's final destination point in

Omaha

4. From Houston

Table 7.17 lists scenarios where Houston is the city oforigin. The cheapest

alternative from Houston to New Orleans is by single modal truck.

From Houston to Pittsburgh, the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or factory to a

barge terminal in Houston, subsequently removing the detachable container from the

tractor, and loading it by crane onto a barge. The containers are transported by barge to :

Pittsburgh, where the containers are then unloaded by crane and reattached to tractors,

where the containers are shipped by truck to the receiver's final destination point in

Pittsburgh. The exact same type ofroute exists from Houston to St.Louis, from Houston

to St.Paul, from Houston to Veracruz, and from Houston to Omaha (with intermediate

city Brownsville) with the difference being the destination city.

164



From Houston to Little Roc~ the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or factory to a

barge terminal in Houston, subsequently removing the detachable container from the

tractor, and loading it by crane onto a barge. The containers are transported by barge to

Memphis, where the containers are then unloaded by crane and reattached to tractors.

From Memphis to Little Rock the containers are shipped by truck to the receiver's :final

destination point in Little Rock. The same type ofroute exists from Houston to Memphis.

However, the transfer point between barge and truck is in Little Rock. Or in other words,

the detachable containers travel by barge from Houston to Little Rock and by truck from

Little Rock to Memphis. The same type ofroute exists from Houston~ Mobile.

However, the transfer point between barge and. truck is in New Orleans. Or in other

words, the detachable containers travel by barge from Houston to New Orleans and by

truck from New Orleans to Mobile.

S. From Little Rock

Table 7.18 depicts Little Rock as the city oforigin. The cheapest alternative from

Little Rock to Memphis is by single modal truck.

From Little Rock to New Orleans, the cheapest alternative is to haul the shipment

by a truck equipped with a detachable container from the shipper's warehouse or filctory

to a barge terminal in Little Rock. The detachable container is removed from the tractor,

and loaded by crane onto a barge. The containers are transported by barge to New

Orleans, where the containers are then unloaded by crane and reattached to tractors,

where the containers are shipped by truck to the receiver's final destination point in New
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Orleans. The same type ofroute exists between Little Rock and Veracruz (with

intennediate city New Orleans) with the difference being the destination city.

From Little Rock to Mobile, the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or fuctory to a

barge terminal in Little Rock, subsequently removing the detachable container from the

tractor, and loading it by crane onto a barge. The containers are transported by barge to

Memphis, where the containers are then unloaded by crane and reattached to tractors.

From Memphis to Mobile the containers are ,shipped by truck to the receiver's final

destination point in Mobile.

From Little Rock to Omaha the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or fuctory in

Little Rock to a Memphis barge terminal. Once at the barge terminal in Memphis, the

containers will be removed from the tractor and loaded onto a barge. The containers

travel by barge from Memphis to Omaha. At the barge terminal in Omaha the containers

are unloaded from the barge and reattached to a tractor. The containers are then

transported by truck to the receiver's :final destination in Omaha. The exact same type of

route exists from Little Rock to St. Louis and from Little Rock to St.Paul. In both

scenarios the transfer between truck and barge takes place in Memphis. The same type of

route also exists between Little Rock and Pittsburgh. However, here Cincinnati is

reported as an intermediate city. The transfer between truck and barge takes place in

Memphis as well
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6. From Memphis

Table 7.19 presents Memphis as the origin city. From Memphis to St.Louis, the

cheapest alternative is by single modal truck.

From Memphis to Omaha, the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or fuctory to a

barge terminal in Memphis. The detachable container is removed from the tractor, and

loaded by crane onto a barge. The containers are transported by barge to Omaha, where

the containers are then unloaded by crane and reattached to tractors, where the containers

are shipped by truck to the receiver's :final destination point in Omaha The same type of

route exists between Memphis and Pittsburgh and from Memphis to St~''paul with the

difference being the destination city.

From Memphis to New Orleans, the cheapest alternative is to haul the shipment by

a truck equipped with a detachable container from the shipper's warehouse or fuctory in

Memphis to a Little Rock barge termiDal. Once at the barge terminal in Little Roc~ the

containers will be removed from the tractor and loaded onto a barge. The containers

travel by barge from Little Rock to New Orleans. At the barge terminal inNew Orleans

the containers are unloaded from the barge and reattached to a tractor. The containers are

then transported by truck to the receiver's :final destination in New Orleans. The exact

same type ofroute exists :from Memphis to Veracruz. The transfer between truck and

barge occurs in Little Rock as well. New Orleans is listed as an intermediate city.

From Memphis to Mobile, the cheapest alternative is to haul the shipments by

truck equipped with a detachable container from the shipper's warehouse or fuctory in

Memphis to a Little Rock barge terminal. Once at Little Roc~ the containers are
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detached from the tractor portion ofthe truck and loaded onto barges. The containers are

shipped by barge to New Orleans where they are unloaded and reattached to a tractor.

From New Orleans to Mobile the containers are transported by truck.

7. From Mobile

The origin city ofMobile is presented in Table 7.20. The cheapest mode of

transportation from Mobile to New Orleans and from Mobile to St.Paul is single modal

truck.

From Mobile to St~ Louis, the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or factory to a

barge terminal in Mobile. The detachable container is removed from ~e tractor, and

loaded by crane onto a barge. The containers are transported by barge to St.Louis, where

the containers are then unloaded by crane and reattached to tractors. The containers are

then shipped by truck to the receiver's final destination point in St.Louis.

FromMobile to Omaha, the cheapest alternative is to haul the shipment by a truck

equipped with a detachable container from the shipper's warehouse or fuctory to a barge

terminal in New Orleans. Once in New Orleans, the detachable containers are removed

from the tractor and loaded by crane onto barges. The containers are transported by barge

to Omaha with Memphis being an intermediate city. Once in Omaha, the containers are

unloaded from the barge by crane and reattached to the tractor portion ofthe truck. The

containers are then hauled to the receiver's :final destination. The same type ofroute

exists between Mobile and Pittsburgh. The transfer between truck and barge for this

scenario takes place in New Orleans as well. In this case, however, Houston is listed as an

intermediate city. The same type ofroute also exists between Mobile and Veracruz. The
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transfer between truck and barge for these cities takes place in New Orleans as well.

There is no intermediate city listed for this origin destination pair.

8. From New Orleans

Table 7.21 lists theorigin-destination pairs with New Orleans being the destination

city.

From New Orleans to Omaha, the cheapest alternative is to haul the shipment by a

truck equipped with a detachable container from the shipper's warehouse or filctory to a

barge terminal in New Orleans. The detachable container is removed from the tractor, and

loaded by crane onto a barge. The containers are transported by barge to Omaha (with

Memphis reported as an intermediate city), where the containers are t¥n unloaded by

crane and reattached to tractors. The containers are then shipped by truck to the

receiver's:final destination point in Omaha. The same type ofroute exists between New

Orleans and Pittsburgh. In this scenario, Houston is listed as the intermediate city while

Pittsburgh is listed as the destination.

From New Orleans to St.Louis, the cheapest alternative is to haul the shipment by

trucks equipped with detachable containers to a barge terminal in Mobile. Once in Mobile

the trucks are detached from the tractor portion ofthe truck and loaded onto barges by

crane. The containers are then transported by barge to St.Louis where they are

subsequently unloaded and reattached to the tractor portion ofa truck. Then trucks

transport the containers to the receiver's final destination in St.Louis. The same type of

route exists between New Orleans and St.Paul. In this scenario, the transfer between

truck and barge takes place in Mobile. The intermediate city ofSt.Louis is reported. The

same type ofroute also exists between New Orleans and Veracruz. In this scenario, the
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transfer between truck and barge again takes place in Mobile. There is no intermediate

city reported for this origin-destination pair.

9. From Omaha

The origin city ofOmaha is listed in Table 7.22. From Omaha to St.Louis and

from Omaha to St.Paul, the cheapest alternative is transportation by single modal truck.

From Omaha to Veracruz, the cheapest alternative is to haul shipment by trucks

equipped with detachable containers from the shipper's origin to a barge terminal in

Omaha. At the barge terminal, containers should be detached from the truck and loaded

onto barges. The containers are shipped by barge to Veracruz with Memphis and New

Orleans reported as intermediate cities. ,"

From Omaha to Pittsburgh, the cheapest alternative is to haul shipment by trucks

equipped with detachable containers from the shipper's origin to a barge terminal in

Omaha. At the barge terminal, containers should be detached from the truck and loaded

onto barges. The containers are shipped by barge to Chicago. Once at Chicago, the

containers are unloaded from the barges and reloaded onto railcars. The containers are

transported by rail to- Pittsburgh. Once inPittsburgh the containers are unloaded from the

railcars and reattached to the tractor portion ofa truck. Trucks then haul the ship~nts to

the receiver's final destination in Pittsburgh._

10. From Pittsburgh

Table 7.23 descn"bes the cheapest alternatives ofthe origin city Pittsburgh.

From Pittsburgh to St.Louis, the cheapest alternative is to haul the shipment by

trucks equipped with detachable containers from the shipper's origin to a barge terminal in

Pittsburgh. At the barge terminal, containers should be detached from the truck and
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loaded onto barges. The containers are shipped by barge to St.Louis. Once in St.Louis,

the containers are unloaded from the barge and reattached to the tractor portion ofa

truck. Trucks then haul the shipments to the receiver's :final destination in Pittsburgh.

The same type ofroute exists between Pittsburgh and Veracruz. The intermediate city of

Houston is reported for this scenario.

From Pittsburgh to St. Paul, the cheapest alternative is to haul shipments by trucks

equipped with detachable containers from the·shipper's origin to a rail terminal in St.Paul.

At the rail terminal, containers should be detached from thetruck and loaded onto barges.

The containers are shipped by rail to St.Paul. Once in St.Paul, the containers are unloaded

from the railcars and reattached to the tractor portion ofa truck. TrucJFS then haul the

shipments to the receiver's :final destination in St.Paul.

11. From St.Louis

The origin city ofSt.Louis is depicted in Table 7.24. The cheapest alternative to

St.Paul is to haul the shipment by trucks equipped with detachable containers from the

shipper's origin to a barge terminal in St.Louis. At the barge terminal, containers should

be detached from the truck and loaded onto barges. The containers are shipped by barge

to St.Paul. Once in St.Paul, the containers are unloaded from the barge and reattached to

the tractor portion ofa truck. Trucks then haul the shipments to the receiver's final

destination in St.Paul. The same type ofroute exists between St.Louis and Veracruz. In

this scenario the intermediate city ofMobile is reported.
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12. From St.Paul

The origin city ofSt.Paul is presented in Table 7.25. The cheapest alternative

between St.Paul and Veracruz is to haul the shipment by trucks equipped with detachable

containers from the shipper's origin to a barge terminal in St.Paul. At the barge terminal,

containers should be detached from the truck and loaded onto barges. The containers are

shipped by barge to Veracruz. The intermediate cities ofSt.Louis and Mobile are

reported. Once in Veracruz, the containers are unloaded from the barge and reattached to

the tractor portion ofa truck. Trucks then haul the shipments to the receiver's :final

destination in Veracruz.

Table 7.26 presents the Veracruz as the origin city.
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Table 7.14 Brownsville as the Source City
From Brownsville Path Mode Path Time (hrs) Total Time (hIS) Path Cost Total Cost

To:
Brownsville - - - - - -
Chicago 317.50 5755.51

BroNnsviIle-chicaao barge 317.50 5755.51

Cincinnati 305.83 5649.87
BroNnsviIJe.Houstan barge 50.00 1893.04
Houston-Cincinnali barge 255.83 3756.83

Houston 7.02 2667.03
BroNnsviIJe.Houstan tnJck 7.02 2667.03

Little Rock 193.64 4479.18
BroNnsville-Houstan barge 50.00 1893.04
Houston-Memphis barge 140.33 1329.47
Mem.-hl~- -.. Rock tnJck 3.31 1256.67

Memphis 203.64 4569.73
BroNnsville-Houstan barge 50.00 1893.04
Houstan-Uttle Rock barge 150.33 1420.02
UttIe Rock-Mempl'is tnJck 3.31 1256.67

Mobile 120.95 3873.93
BroNnsville-Houstan barge 50.00 1893.04
Houston-New Orleans barge 67.50 669.98
New OrIeans-Mobile tnJck 3.45 1310.91

New Orleans 120.95 3943.03
BroNnsville-Houstan barge 50.00 1893.04
Houston-New Orleans barge 67.50 2049.99

Omaha 213.50 4183.80
BroNnsville-Omaha barge 213.50 4183.80

PlU:sburgh 229.17 4955.66
BroNnsviIJe.Houston barge 50.00 1893.04
Houston-Pittsl:ugh barge 179.17 3062.62

SlLouIs 256.67 5204.67
Bn:7o¥nsviIJe.Houstan lbarae 50.00 1893.04
Houstan-St.I.clis lbarae 206.67 3311.83

SlPaui 224.26 6077.85
BroNnsviIle-Omaha lbarae 213.50 3433.79
OmMa-St.PlU rail 10.59 2644.06

Veracruz 5133.74 249.00
BroNnsviIl~Veracruz barge 5133.74 249.00
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Table 7.15 Chicago as the Source City
From Chicago Path Mode Path Time (hIS) Total Time (hIS) Path Cost Total Cost

To:
Brownsville 317.50 5755.51

Chicago-Brownsville barge 317.50 5755.51

Chicago - - - - - -
Cincinnati 7.19 2730.31

Chicago.Cincimati truck 7.19 2730.31

Houston 267.50 5302.n
ChicagcHiouston barge 267.50 5302.n

Little Rock 130.81 3910.23
Chi phis barge 127.50 2653.57
MEmptis-litlle Rock truck 3.31 1256.67

Memphis 127.50 4033.38
Chicago.Memphis barge 127.50 4033.38

MobIle 209.33 4766.08
Chicago..Mobile barge 209.33 4766.08

New Orleans 212.95 4706.97
Chicago·Mobile barge 209.50 3396.06
Mobile-New 0rIea1s truck 3.45 1310.91

Omaha 135.33 4106.02
Chi~aha barge 135.33 4106.02

Pltlsburgh 12.86 4192.79
Chicago-Pittsburgh rail 12.86 4192.79

Stlouis 7.00 2657.99
Chicago.St.L.ouis truck 7.00 2657.99

StPaul 9.50 3607.Z'/
ChicagoStPaJI truck 9.50 3607.Z'/

Veracna 347.00 6021.12
Chicago.Mobile barge 209.33 3335.78
Mobile-Veracruz barge 137.50 2685.34
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Table 7.16 Cincimati as the Source City
From Cincinnati Path Mode Path Time (hI'S) Total Time (hI'S) Path Cost Total Cost

To:
BrownsvUIe 305.83 5649.87

Cincinnati-Houstal barge 255.83 3756.83
Houstoo-Brownsville barge 50.00 1893.04

Chicago 7.19 2730.31
Cincimati-ChicalO truck 7.19 2730.31

Cincinnati - - - - - -
Houston 255.83 5197.13

Cincinnati-Houstoo barge 255.83 5197.13

LIttle Rock 125.14 3858.92
Cincimali-Memphis barge 121.83 2602.26
Memphis-Utlle Rock truck 3.31 1256.67

Memphis 121.67 3982.27
Cincinnati-Memphis barge 121.67 3982.27

Mobile 215.67 4833.42
Ci~1e barge 215.67 4833.42

New Orleans 219.29
..

4764.32
Cincinnati-Mobile barge 215.83 3453.41
Mobile-New ClrIEms truck 3.45 1310.91

Omaha 143.66 5050.00
Cincimati-Chicago rail 8.33 2384.28
Chicago-OrnMa barge 135.33 2665.72

Pittsburgh 6.93 2630.86
Cincinnati-Pittsburgh truck 6.93 2630.86

St.Louis 8.33 3164.27
Cincinnati-SU.ot.is truck 8.33 3164.27

St.Paul 224.67 4914.92
Cincinnali-St.pw barge 224.67 4914.92

Veracruz 353.33 6078.46
- Cincinnati-Mobi barge 215.67 3393.12

Mobile-Veracruz barge 137.50 2685.34
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Table 7.17 Houston as the Source City
From Houston Path Mode Path Time (hra) Total Time (hra) Path Cost Total Cost

To:
Brownsville 7.02 2667.03

Houstm-Brownsville truck 7.02 2667.03

Chicago 267.50 5302.77
Houston-Chicago barge 267.50 5302.77

Cincinnati 255.83 5197.13
Houstoo-Cincimati barge 255.83 5197.13

Houston - - - - - -
Little Rock 143.64 4026.44

HoustOl'l--Memphis barge 140.33 2769.77
Memphis-Litlle Rock truck 3.31 1256.67

Memphis 153.64 4116.99
Houston-UttIe Rock barge 150.33 2860.32
UttIe Rock-Memphis truck 3.31 1256.67

MobIle 70.95 3421.19
Houst~Or1eans barge 67.50 2110.28
New Qr\eans-Mobile truck 3.45 1310.91

.-
New Orleans 8.55 ; 3245.64

Houst~0r1eans truck 8.55 3245.64

Omaha 263.50 5266.55
Houstm-Brownsville barge 50.00 1893.04
Brownsville-Omaha barge 213.50 3373.51

Pittsburgh 179.17 4502.92
Houston-Pittsburgh barge 179.17 4502.92

Stlouis 206.67 4751.93
Houston-StLouis barge 206.67 4751.93

StPaul 316.67 5747.96
Houstm-St.PaJ barge 316.67 5747.96

Veracruz 199.00 <4681.00

~-- - Houston-Veracruz barge 199.00 <4681.00
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Table 7.18 LIttle Rock as the S<uce City
From little Rock Path Mode Path Time (hIS) Total Time (hIS) Path Cost Total Cost

To:
Brownsville 193.64 4479.48

LIttle Rock-Memphis truck 3.48 1316.95
Memphis-Houstoo bage 140.17 1269.19
Houston-BroNnsville bage 50.00 1893.04

Chicago 130.81 3910.23
LIttle Rock-Memphis truck 3.48 1316.95
MemDhis-Chicago bage 127.33 2593.28

Cincinnati 125.14 3858.92
Little Rock-Memphis truck 3.48 1316.95
Memphis-Cincinnati bage 121.67 2541.97

Houston 143.64 4026.44
LIttle Rock-Memphis truck 3.48 1316.95
Memphis-Houstoo bage 140.17 2709.49

UUleRock - - - - - -
Memphis 3.31 1256.67

LIttle Rock-MemDhis truck 3.31 1256.67

Mobile 86.45 ; 3651.54
LIttle Rock-New QrIeans bage 83.00 2250.63
New 0rIeans-M0bi1e truck 3.45 1310.91

New Orleans 82.83 3630.64
LIttle Rock-New QrIeans bage 82.83 3630.64

Omaha 144.48 4033.98
LIttle Rock-Memphis truck 3.48 1316.95
Memphis-Omaha bage 141.00 2717.03

PIttsburgh 203.48 4568.22
UttIe Rock-Memphis truck 3.48 1316.95
Memphis-Cincimali bage 121.67 1101.67
Cincimali-Pittsbu'gh bage 78.33 2149.59

St.louis 69.98 3359.40
LlttleRoc* truck 3.48 1316.95

Lotis bage 66.50 2042.45

St.Paul 179.98 4355.43
LIttleR truck 3.48 1316.95

PU barge 176.50 3038.48

Vel'acruz 214.50 4821.35
LIttle Rock-New QrIeans barge 82.83 2190.34
New ClrIeals-Veracruz !age 131.50 2631.01
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Table 7.19 Memphis as the Source City
From Memphis Path Mode Path Time (hrs) Total Time (hrs) Path Cost Total Cost

To:
Brownsville 203.64 4569.73

Memphis-Little Rock truelc 3.48 1316.95
UttJe Rock-Houston bage 150.17 1359.73
Houston-Bro.vnsville bage 50.00 1893.04

Chicago 127.33 4033.58
Memphis-Chicago bage 127.33 4033.58

Cincinnati 121.67 3982.27
Memphis-Cincinnati barge 121.67 3982.27

Houston 153.64 4116.99
Memphis-Little Rock truelc 3.48 1316.95
lJttIe Rock-Houston ba'ge 150.17 2800.03

UUleRock 3.31 1256.67
Memphis-llttle Rock truelc 3.31 1256.67

Memphis - - - - - -
MobIle 89.93 3438.19

Memphis-Uttle Rock truck 3.48 1316.95
uttIe Rock-New Orleans ba'ge 83.00 810.33
New 0rIeans-M0bi1e truck 3.45 1310.91

New Orleans 86.31 3507.29
Memphis-l.ittle Rock truck 3.48 1316.95
IJttIe Rock-New Orleans barge 82.83 2190.34

Omaha 141.00 4157.33
Memphis-Omctla barge 141.00 4157.33

Pittsburgh 200.00 4691.57
Memphis-Pittsburgh barge 200.00 11691.57

St.louis 6.98 2648.95
Memphis-StL.ouis truck 6.98 2648.95

St.Paul 176.50 4478.78
Memphis-St.PauI barge 176.50 4478.78

Veracruz 217.98 4698.00
Memphis-Uttle Rock truck 3.48 1316.95
uttIe Rock-New Orleans ba'ge 82.83 750.04
New Q1ea1s-Vemcruz barge 131.50 2631.01
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Table 7.20 Mobile as the Source City
From Mobile Path Mode Path Time (hrs) Total Time (hIS) Path Cost Total Cost

To:
Brownsville 120.95 3873.93

Mobile-Houston truck 3.62 1371.20
Houston-New Orleans ba'ge 67.33 609.69
New OreIa'ls-Brownslle ba'ge 50.00 1893.04

Chicago 209.33 4776.08
Chicago·Mobile ba'ge 209.33 4n6.08

Cincinnati 215.67 4833.42
Mobile-Cincinnati ba'ge 215.67 4833.42

Houston 70.95 3421.19
Mobile-New 0rIe;m truck 3.62 1371.20
New Orleals-Houston ba'ge 67.33 2049.99

little Rock 86.45 3561.64
Mobile-New Orleans truck 3.62 1371.20
New 0rfe00s.UttIe Rock ba'ge 82.83 2190.34

Memphis 89.93 3438.19
Mobile-New Orleans truck 3.62 1371.20
New 0rfe00s.UttIe Rock ba'ge 83.00 810.33
Little Rock-Memptis truck 3.31 1256.67,

Mobile - - - - - -

New Orleans 3.45 1310.91
Mobile-New Orleans truck 3.45 1310.91

Omaha 249.95 5042..00
Mobile-New Orleans truck 3.45 1310.91
New OrIE!a'1S-Memphis ba'ge 105.50 1014.06
Mem ba'ge 141.00 2717.03

Pittsburgh 250.12 5043.51
Mobile-New Orleans truck .3.62 1371.20
New Orleals-Houston ba'ge 67.33 609.69
Houston-Pittsblrgh ba'ge 179.17 3062..62

Stlouis 148.50 4225.24
MobiJe.Sllolis ba'ge 148.50 4225.24

StPaul 9.19 3489.74
MobiIe-St.PlU truck 9.19 3489.74

Veracruz 135.29 4002.21
Mobile-New Orleans truck 3.62 1371.20
New OrIea1S-Verac:ruz ba'ge 131.50 2631.01
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Table 7.21 New Orleans as the Sot.rce City
From New Orleans Path Mode Path Tbne (hIS) Total Time (hIS) Path Cost Total Cost

To:
Brownsville 117.33 3943.03

New Or1eals-Houston barge 67.33 2049.99
Houston-Bro.vnsvl1le barge 50.00 1893.04

Chicago 212.95 4706.97
New 0rlEms-M0bi1e truck 3.62 1371.20
MobiJe.Chicago barge 209.33 3335.78

Cincinnati 219.29 4764.32
New Orleans-Mobile truck 3.62 1371.20
MobiJe..Cincimali barge 215.67 3393.12

Houston 8.55 3245.64
New Or1eals-Houston truck 8.55 3245.64

LIttle Rock 82.83 3630.64
New 0I1eans-l.ittIe Rock barge 82.83 3630.64

Memphis 86.31 3507.29
New 0I1eans-l.ittIe Rock barge 82.83 2190.34
UttIe ROck-Memphis truck 3.48 1316.95.

Mobile 3.45 ( 1310.91
New 0rlEms-M0bi1e truck 3.45 1310.91

New Orleans - - - - - -

omaha 246.33 5111.11
New Or1eCIls-Memphis barge 105.33 2394.08
Memphis-Omma barge 141.00 2717.03

Pittsburgh 246.50 5112.62
New Or1el:I1s-Houston barge 67.33 2049.99
Hosuton-Pittsburgh barge 179.17 3062.62

St.Louis 152.12 4156.14
New 0rlEms-M0bi1e truck 3.55 1371.20
MobiIe-St.LWs barge 148.50 2784.94

St.Paul 262.05 5152.17
New 0rlEms-M0bi1e truck 3.55 1371.20
MobiIe-St.LWs barge 148.50 1344.64
SlL.cuis-Slpaj barge 110.00 2436.33

VeracRlZ 141.05 4056.54
New 0rlEms-M0bi1e truck 3.55 1371.20
Mobile-Veracruz barge 137.50 2685.34
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Table 7.22 Omaha as the Source City
From Omaha Path Mode Path Time (hrs) Total Time (hrs) Path Cost Total Cost

To:
BrownsvUIe 213.50 4183.80

Omaha-Brownsville barge 213.50 4183.80

Chk:ago 135.33 4106.02
QrmtIa.Chicago ;barge 135.33 4106.02

Cincinnati 143.66 5050.00
Omaha-Chicago barge 135.50 2726.01
Chicago-Cincimati rail 8.16 2324.00

Houston 263.50 5266.55
Omana-Brownsville barge 213.50 3373.51
BrtMnsvtlle-Houston barge 50.00 1893.04

little Rock 144.48 4033.98
Omctla-MemDhis barge 141.17 2777.32
Mem..hl~- I lfH.a Rock truck 3.31 1256.67

Memphis 141.00 4157.33
Ornctla-Memphis barge 141.00 4157.33

Mobile 249.95 5042.00
0rna1a-Memphis barge 141.00 2717.03
Memphis-New 0rIea1s barge 105.50 1014.06
New 0rIeans-M0bi1e truck 3.45 1310.91

New Orleans 246.33 5111.11
Ornctla-Memphis barge 141.00 2717.03
Memphis-NeN 0rIea1s barge 105.33 2394.08

Omaha - - - - - -

Pittsburgh 148.36 5668.79
Omn-ctlicago barge 135.50 2726.01
Chicago-Pittsburgh rail 12.86 2942.79

Stlouis 18.48 3991.64
Omaha-St.Lot.is truck 18.48 3991.64

StPaul 9.19 3489.74
Qmaha.St.Pu truck 9.19 3489.74

Veracruz 378.00 6301.82
OmMa-Mernptls barge 141.00 2717.03
Mem 0rIea1s IblI'Qe 105.33 953.78
New OrIea1s-Veracruz barge 131.50 2631.01
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Table 7.23 Pittsburgh as the Source City
From Pittsburgh Path Mode Path Time (hrs) Total Time (hrs) Path Cost Total Cost

To:
Brownsville 229.17 4955.66

Pittsbugh-Houston barge 179.17 3062.62
Houston-Brownsville barge 50 1893.04

Chicago 12.86 4192.79
Pitts/x.Wgh-Chicago rail 12.86 4192.79

Cincinnati 6.93 2630.86
Pittstugh-Cincimati truck 6.93 2630.86

Houston 179.17 4502.92
Pitlsburgh-Houson barge 179.17 4502.92

LIttle Rock 203.48 4568.22
Pittstugh-Cincimati barge 78.33 2149.59
Cincinatti-Memptis barge 121.83 1161.96
Memphis-UttJe Rcx:k truck 3.31 1256.67

Memphis 200.00 4691.57
Pittsbugh-Memphis barge 200.00 2149.59

Mobile 250.12 5043.51
Pitlsburgh-Houson barge 179.17 ~62
Houston-New 0rtea1s barge 67.50 669.98
New 0r1eMs-M0bi1e truck 3.45 1310.91

New Orleans 246.50 5112.62
PittsbLrgh-Houston barge 179.17 3062.62
Houston-New 0rtea1s barge 67.33 2049.99

Omaha 148.66 5668.79
PittSbU"gh-Chicago rail 13.03 3003.07
Chicag<>Omma barge 135.33 2665.72

Pittsburgh - - - - - -
Stlouis 193.50 4632.71

PittsbugIl-St.L.a.is barge 193.50 4632.71

StPaul 23.68 5615.30
Pitlstugh.St.PlU rail 23.68 5615.30

Veracna 378.17 6303.33
Pitlsburgh-Houson barge 179.17 3062.62
Houston-Veracruz barge 198.83 3240.70
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Table 7.24 St.Louis as the Source City
From St.louis Path Mode Path Time (hrs) Total Time (hrs) Path Cost Total Cost

To:
Brownsville 256.67 5204.67

StL.ouis-HouStcn barge 206.67 3311.63
Houston-Brownsville barge 50.00 1893.04

Chicago 7.00 2657.99
Stl.oois-Chicago truck 7.00 2657.99

Cincinnati 8.33 3164.27
St.Louis-Cincimati truck 8.33 3164.27

Houston 206.67 4751.93
Stl.oois-Houstcn barge 206.67 4751.93

LIttle Rock 69.98 3359.40
StLotis-Memphis barge 66.67 2101.73
Memphis-Little Rock truck 3.31 1256.67

Memphis 6.98 2648.95
Stl.oois-Memphis truck 6.98 2648.95

Mobile 148.50 4225.24
StLouis-Mobile barge 148.50 4225.24

"
New Orleans 152.12 ( 4156.14

St.l.oois-Mobile barge 148.67 2845.23
Mobile-New QrIeals truck 3.45 1310.91

Omaha 18.48 3991.64
StL..ouis-Omchl truck 18.48 3991.64

Pittsburgh 193.50 4632.71
St.L..ouis-Pittsburgh barge 193.50 4632.71

St.louis - - - - - -
St.Paul 110.00 3876.63

St.Louis-StPaII barge 110.00 3876.63

Veracruz 286.17 5470.28
Stl.ol.is-MOOile lbage 148.50 2784.94
MobiJe.Veracruz barge 137.50 2685.34

•
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Table 7.25 SlPaui as the Source City
FromStPaul Path Mode Path Time (hra) Total Time (hra) Path Cost Total Cost

To:
Brownsville 224.26 6On.85

St.PauI-Qmooa rail 10.76 2704.35
Ornala-Brownsvllie barge 213.50 3373.51

Chicago 9.50 3607.27
St.PaU-CRcago truck 9.50 3607.2.7

Cincinnati 224.67 4914.92
StPauJ..Cincimati barge 224.67 4914.92

Houston 316.67 5747.96
StPaul-Houston barge 316.67 5747.96

little Rock 179.98 4355.43
StPaJ-StLouis barge 110.00 2436.33
St s barge 66.67 662.43
Memphis-Utlle Rock truck 3.31 1256.67

Memphis 176.50 4478.78
St.Pau-Memphis barge 176.50 4478.78

Mobile 9.19 3489.74
StPaJI-Mobile truck 9.19 3489.74

New Orleans 262.12 5152.17
StPauI-StLouis barge 110.00 2436.33
St.L.ouis-Mobile barge 148.67 1404.93
Mobile-New 0rIeMs truck 3.45 1310.91

Omaha 9.19 3489.74
St.PauI-Qmooa truck 9.19 3489.74

Pittsburgh 23.68 5615.30
StPaul-Pittsburgh rail 23.68 5615.30

Stlouis 110.00 3876.63
St.Pa1-St.Louis barge 110.00 3876.63

StPau\ - - - - - -
Veracruz 396.17 6466.31

StPaJ-StLouis barge 110.00 2436.33
StLouis-MobiIe Ibarge 148.50 1344.64
Mobile-Veracruz barge 137.50 2685.34
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Table 7.26 Veracruz as the Source City
From Veracruz Path Mode Pam Time (hI'S) Total Time (hI'S) Path Cost Total Cost

To:
BrownsvDIe 5133.74 249.00

Veracruz-Brownsville bage 5133.74 249.00

Chicago 347.00 6021.12
Veracruz-Mobile bage 137.50 3685.34
Mobile.Q1icago bage 209.33 3335.78

Cincinnati 353.33 6078.46
Veracruz-Mobile bage 215.67 3393.12
Mobile-Cincimati bage 137.50 2685.34

Houston 199.00 4681.00
Veracruz-Houston bage 199.00 4681.00

little Rock 214.50 4821.35
Veracruz-New QrIan; bage 131.50 2631.01
New Orleans-Uttle Rock bage 82.83 2190.34

Memphis 217.98 -1698.00
Veracruz-New QrIan; bage 131.50 2631.01
New 0rIeals-UttIe Rock bage 82.83 750.04
UltIe Rock-Memphis truck 3.48 1316.95

.,

Mobile 135.29 4002.21
Veracruz-New QrIan; bage 131.50 2631.01
New 0r1eans-M0bi1e truck 3.62 1371.20

New Orleans 141.05 4056.54
Veracruz-Mobile bage 137.50 2685.34
Mobile-New QrIan; truck 3.55 1371.20

Omaha 378.00 6301.82
Veracruz-New QrIan; bage 131.50 2631.01
New Orfea1s-Memphis bage 105.33 953:78
Memphis-()rnMa bage 141.00 2717.03

Pltlsburgh 378.17 6303.33
Veracruz-Houston bage 198.83 3240.70
Houstal-Pittsbt bage 179.17 3062.62

St.louis 286.17 5470.28
Veracruz-Mobile bage 137.50 2685.34
MobIJe.St.Lools bage 148.50 2784.94

&k'~St.Paul 396.17
Veracruz-Mobile bage 137.50 2685.34

',:'..:";;":'

MobiIe-SlLools bage 148.50 1344.64 --
StLotis-St.Pu bage 110.00 2436.33

Veracruz - . - . - -
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E. OTHER CONSIDERATIONS

Although the past sections on specific pairs truck-barge feasibility and single modal

general feasibility indicate that barge indeed offers fierce competition to the other modes

oftransportation financially, there are other alternatives that must be considered when

discussing shipper's needs and concerns.

Shippers offered a variety ofviewpoints at the Memphis COCITE meeting [47].

Helen Blancq ofCargill, a member ofCOCITE, addressed her concerns as a shipper who

might potentially utilize barge transportation. In summary, Blanq stated that when

utilizing barge transportation, one major problem is that ofcomfort. She, along with other

shippers feel uncomfortable dealing with the inconsistency ofrivers (su9h as floods,

droughts, etc) that often halt barge traffic during times ofthe year. Blancq feels this

problem makes barge transportation and the waterways unreliable.

Another shipper attending the Memphis COCITE meeting [47], Janet Weigel of

DuPont Chemical, stated that the liability oftransporting hazardous material is greater

when transporting by water. This is because the hazardous material must be transferred

from trucks to the barge by crane which causes greater risk ofspills. Weigel also states

that spills ofhazardous material utilizing barge transportation are much harder to clean up

and is more environmentally unfriendly than spills that occur on trucks or railways.

Because ofthese problems and their frequency, she feels that tenninals should be required

to be certified in the handling ofcontainers.

One ofthe major costs involved in transporting by barge is that of transfer costs.

At the COCITE Pittsburgh meeting [46], John Hopkinson ofVibtech Incorporated,

presented a briefdiscussion ofpossible new TechShips that eliminate the transfer ofthe
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containers by crane. These vessels are selfloading and unloading. Ships ofthis sort

utilize jack-ups, onboard cranes, ramps for roll-on/roll-oft and float-in/float-out

equipment. Designs for TechShips are now being developed by MARAD (Maritime

Administration). Although designs and costs are still in the :first phases, it is possible that

these types ofships could eliminate or greatly reduce all transfer costs involved in barge

transportation.

F. SUMMARY

This chapter has presented information regarding the general feasibility oftruck,

barge, and rail single modal alternatives when the units being shipped are containerized. It

has shown that the cheapest single modal alternatives depend upon what assumptions are

made regarding number ofunits shipped, number of containers shipped, unit cost to the

producer, and the annual percentage used in calculating the inventory carrying cost. This

chapter presented a number ofscenarios regarding at what mileage one mode of

transportation becomes cheaper than another mode oftransportation based o~ underlying

assumptions. This chapter also presented a truck-barge feasibility assessment for the

specific origin-destination pairs that define the network ofanalysis. The chapter detailed

the cheapest alternative between every origin-destination pair combination. This chapter

also explained where the appropriate transfer points are for each origin-pair combination.

The following chapter presents the conclusions regarding this particular truck

barge feasibility assessment and makes some general recommendations for further research

opportunities using this same topic.
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VllI. CONCLUSIONS AND SUGGESTIONS FOR FURTHER
RESEARCH

The main objective ofthis research was to analyze the feasibility oftruck-barge

transportation utilizing detachable truck containers along a defined network ofcities.

Although some prior work has been done in the area ofbarge feasibility, little work has

been done in the area ofintermodal barge feasibility.

Another result ofthis research was the enhancement ofsoftware developed by

Boardman [8] in order to evaluate the cheapest modes oftransportation and their routes

between specified origin-destination pairs. Included in the enhancement was the addition

of inventory carrying cost calculations and average dray costs calculations to the total
I

cost formulation, resulting in a more complete cost analysis. These additions will aid

shipper's utilizing the program to visualize a more accurate assessment ofthe true total

cost ofhis/her shipments. The results ofthis project are applicable to any transportation

user or provider, either single or multi-modal The resulting enhanced software can and

should be used as a tool in examining shipper's needs.

This research defined the cheapest transportation alternatives between thirteen

city combinations while identifying potential transfer locations and transfer tenninals. It

has also identified mileage ranges for single modal transportation where one mode of

transportation becomes cheaper than the competing modes oftransportation under

specified conditions. The proj((Ct listed possible commodities that may benefit by

utilizing truck-barge transportation, as well as those commodities that are currently using

~ge transportation. The thesis has discussed seasonal data ofthe rivers evaluated in this

analysis an<J ha-s. .&ted appIo~e c1Qsure times for locks along these rivers, providing



shipper's with an estimate ofwhat time delays can be expected when utilizing barge

transportation.

This project has also provided shippers and waterway transportation providers a

forum to meet and discuss concerns and issues relating to barge transportation under the

Council on Cooperative Intermodal Transportation Enhancement. The research has

shown that barge transportation can and does offer cheaper alternatives in most scenarios

and that barge transportation is not limited to single modal alternatives. The project has

shown that there are indeed intermodal opportunities utilizing barge transportation (truck

barge or rail-barge) that will offer an alternative to current modes oftransportation. The

research has indicated that barge, truck-barge, or rail-barge is a viable .~ternative and can

offer competitive rates and prices at the present time and will continue to do so ifrail

rates increase due to mergers and consolidations. It is apparent by the results ofthis

study that barge transportation is an economically feasible option and should be

considered by shippers.

Future research opportunities might address container and chassis management

and routings. Another consideration for :further research is the establishment ofa

clearinghouse for barge transportation. This clearinghouse would act as the central

authority for all-inclusive rates for barge transportation. At the present, shipper's must

contact a variety ofdifferent sources (terminals) barge operators, tow operators, container

leasers, etc.) to establish the actual costs ofshipping by barge.

Other opportunities exist in the advancement ofthe software. The algorithm

utilized by the software takes considerable time to process as the number ofcities in the

network increase. As stated previously, the number ofcities in the network are limited
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by software capabilities. If a new algorithm, such as Floyd's algorithm, was used instead

ofthe double-sweep method, it is possible that the processing time would decrease and

the limitation on the number ofcities would increase. Other software enhancements

might include programming in a language other than Visual Basic. Visual Basic

programs involving complicate mathematical calculations are somewhat slow in

processing speed. Other languages might be used to speed the processing time. Another

enhancement to the software might include a graphical interface that would represent the

network ofanalysis allowing a more user-friendly environment and a visual concept of

the cheapest paths reported.

These tasks are left as suggestions for individuals who wish to~xtend the work

initiated in this research.
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Nodes Array
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nodes array

NodeNumber City Mode
1 Chicago barge
2 Chicago rail
3 Chicago truck
4 Chicago start
5 Chicago end
6 Cincinnati barge
7 Cincinnati rail
8 Cincinnati truck
9 Cincinnati start

10 Cincinnati end
11 Houston barge
12 Houston rail
13 Houston truck
14 Houston start
15 Houston end
16 LittleRock barge
17 Little Rock rail
18 LittleRock truck
19 Little Rock start
20 LittleRock end
21 Memphis barge
22 Memphis rail
23 Memphis truck
24 Memphis start
25 Memphis end
26 New Orleans barge
27 New Orleans rail
28 New Orleans truck
29 New Orleans start
30 New Orleans end
31 Mobile barge
32 Mobile rail
33 Mobile truck
34 Mobile start
35 Mobile end
36 Omaha barge
37 Omaha rail
38 Omaha truck
39 Omaha start
40 Omaha end
41 Pittsburgh barge
42 Pittsburgh rail
43 Pittsburgh truck
44 Pittsburgh start
45 Pittsburgh end
46 St. Louis barge
47 St. Louis rail
48 St. Louis truck
49 St. Louis start
50 St. Louis end
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nodes array

51 St. Paul barge
52 St. Paul rail
53 St. Paul truck
54 St. Paul start
55 St. Paul end
56 Veracruz barge-load line
57 Veracruz rail
58 Veracruz truck
59 Veracruz start
60 Veracruz end
61 Brownsville barge
62 Brownsville rail
63 Brownsville truck
64 Brownsville start
65 Brownsville end
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Arcs Array
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SourceNode DestNode Distance
4 1 0

19 18 0
39 37 0
59 56 0

1 17 900
1 36 812
1 53 1025
2 18 662
2 41 476
3 6 302
3 27 920
3 46 294
6 3 835
6 26 1373
6 43 470
7 2 302

59 57 0
1 18 900
1 37 812
2 21 539
2 42 476
3 7 302
7 23 498

59 58 0
1 21 764
1 38 812
1 57 2183
2 22 539
2 43 476
3 8 302
3 28 920
3 47 294
6 10 0
6 27 1373
6 46 691
7 3 302
7 26 836
1 5 0
1 22 764
1 41 1526
1 58 2183
2 23 539
2 46 297
3 11 1108
3 31 923
3 48 294
6 11 1535
6 28 1373
6 47 691
7 10 0

Arcs Array
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7 27 836
4 2 0

24 21 0
. 39 38 0

2 5 0
2 26 921
2 47 297
3 12 1108
7 28 836
4 3 0

24 22 0
44 41 0
2 6 302
2 27 921
2 48 297
3 13 1108
3 32 923
3 51 399
6 12 1535
6 31 1294
6 48 691
7 11 1085
7 31 824
9 6 0

24 23 0
44 42 0
2 7 302
2 28 921
2 51 406
3 16 866
3 33 923
3 52 399
6 13 1535
6 32 1294
6 51 1348
7 12 1085
7 32 824
9 7 0

29 26 0
44 43 0

1 6 835
1 23 764
1 42 1526
7 33 824
9 8 0

29 27 0
49 46 0

1 7 835
1 26 1409
1 43 1526
3 36 474

Arcs Array

200



3 53 399
6 16 886
6 33 1294
6 52 1348
7 13 1085
7 36 735

14 11 0
29 28 0
49 47 0

1 8 835
1 27 1409
1 46 365
3 37 474
3 56 2098
6 17 886
6 36 1683
6 53 1348
7 16 640
7 37 735
3 38 474
3 57 2098
6 18 886
6 37 1683
7 17 640
7 38 735

14 12 0
34 31 0
49 48 0

1 11 1605
1 28 1409
1 47 365
2 8 302
2 31 926
2 52 406
3 17 866
6 38 1683
6 57 2162
7 18 640
7 41 300

14 13 0
34 32 0
54 51 0

1 12 1605
1 31 1256
1 48 365
2 11 1108
2 32 926
2 53 406
3 18 866
6 41 470
6 58 2162

Arcs Array
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7 21 498
7 42 300
2 12 1108
2 33 926
2 56 2110
3 21 539
6 42 470
7 1 302
7 22 498
7 43 300

19 16 0
34 33 0
54 52 0
1 13 1605
1 32 1256
1 51 1025
2 13 1108
2 36 474
2 57 2110
3 22 539
3 41 467
3 58 2098
6 21 730
7 46 352
2 16 662
2 37 474
2 58 2110
3 23 539
3 42 467
6 1 835
6 22 730
7 47 352

19 17 0
39 36 0
54 53 0
1 16 900
1 33 1256
1 52 1025
2 17 662
2 38 474
3 5 0
3 26 920
3 43 467
6 2 835
6 23 730
7 48 352
7 51 1348
7 52 1348
7 53 1348
7 56 2065
7 57 2065
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7 58 2065
8 1 302
8 2 302
8 3 302
8 10 0
8 11 1078
8 12 1078
8 13 1078
8 16 632
8 17 632
8 18 632
8 21 492
8 22 492
8 23 492
8 26 811
8 27 811
8 28 811
8 31 820
8 32 820
8 33 820
8 36 731
8 37 731
8 38 731
8 41 291
8 42 291
8 43 291
8 46 350
8 47 350
8 48 350
8 51 704
8 52 704
8 53 704
8 56 2059
8 57 2059
8 58 2059

11 1 1605
11 2 1605
11 3 1605
11 6 1535
11 7 1535
11 8 1535
11 15 0
11 16 901
11 17 901
11 18 901
11 21 841
11 22 841
11 23 841
11 26 404
11 27 404
11 28 404
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11 31 533
11 32 533
11 33 533
11 36 1687
11 37 1687
11 38 1687
11 41 1075
11 42 1075
11 43 1075
11 46 1240
11 47 1240
11 48 1240
11 51 1900
11 52 1900
11 53 1900
11 56 1193
11 57 1193
11 58 1193
12 1 1108
12 2 1108
12 3 1108
12 6 1085
12 7 1085
12 8 1085
12 15 0
12 16 451
12 17 451
12 18 451
12 21 587
12 22 587
12 23 587
12 26 364
12 27 364
12 28 364
12 31 480
12 32 480
12 33 480
12 36 915
12 37 915
12 38 915
12 41 1369
12 42 1369
12 43 1369
12 46 872
12 47 872
12 48 872
12 51 1250
12 52 1250
12 53 1250
12 56 937
12 57 937

Arcs Array
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12 58 937
13 1 1108
13 2 1108
13 3 1108
13 6 1078
13 7 1078
13 8 1078
13 15 0
13 16 447
13 17 447
13 18 447
13 21 585
13 22 585
13 23 585
13 26 359
13 27 359
13 28 359
13 31 473
13 32 473
13 33 473
13 36 910
13\ 37 910
13 38 910
13 41 1366 .
13 42 1366
13 43 1366
13 46 862
13 47 862
13 48 862
13 51 1243
13 52 1243
13 53 1243
13 56 934
13 57 934
13 58 934
16 1 900
16 2 900
16 3 900
16 6 886
16 7 886
16 8 886
16 11 901
16 12 901
16 13 901
16 20 0
16 21 136
16 22 136
16 23 136
16 26 497
16 27 497
16 28 497

Arcs Array
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16 31 661
16 32 661
16 33 661
16 36 982
16 37 982
16 38 982
16 41 1336
16 42 1336
16 43 1336
16 46 535
16 47 535
16 48 535
16 51 1195
16 52 1195
16 53 1195
16 57 1286
16 58 1286
17 1 662
17 2 662
17 3 662
17 6 640
17 7 640
17 8 640
17 11 451
17 12 451
17 13 451
17 20 0
17 21 145
17 22 145
17 23 145
17 26 460
17 27 460
17 28 460
17 31 661
17 32 661
17 33 661
17 36 573
17 37 573
17 38 573
17 41 922
17 42 922
17 43 922
17 46 421
17 47 421
17 48 421
17 51 825
17 52 825
17 53 825
17 56 1435
17 57 1435
17 58 1435

Arcs Array
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18 1 866
18 2 866
18 3 866
18 6 632
18 7 632
18 8 632
18 11 447
18 12 447
18 13 447
18 20 0
18 21 139
18 22 139
18 23 139
18 26 454
18 27 454
18 28 454
18 31 456
18 32 456
18 33 456
18 36 570
18 37 570
18 38 570
18 41 919
18 42 919
18 43 919
18 46 416
18 47 416
18 48 416
18 51 817
18 52 817
18 53 817
18 56 1428
18 57 1428
18 58 1428
21 1 764
21 2 764
21 3 764
21 6 730
21 7 730
21 8 730
21 11 841
21 12 841
21 13 841
21 16 136
21 17 136
21 18 136
21 25 0
21 26 632
21 27 632
21 28 632
21 31 813

Arcs Array
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21 32 813
21 33 813
21 36 846
21 37 846
21 38 846
21 41 1200
21 42 1200
21 43 1200
21 46 399
21 47 399
21 48 399
21 51 1059
21 52 1059
21 53 1059
21 57 1421
21 58 1421
22 1 539
22 2 539
22 3 539
22 6 498
22 7 498
22 8 498
22 11 587
22 12 587
22 13 587
22 16 145
22 17 145
22 18 145
22 25 0
22 26 392
22 27 392
22 28 392
22 31 865
22 32 865
22 33 865
22 36 729
22 37 729
22 38 729
22 41 791
22 42 791
22 43 791
22 46 920
22 47 920
22 48 920
22 51 937
22 52 937
22 53 937
22 56 1571
22 57 1571
22 58 1571
23 1 539

Arcs Array

208



23 2 539
23 3 539
23 6 492
23 7 492
23 8 492
23 11 585
23 12 585
23 13 585
23 16 139
23 17 139
23 18 139
23 25 0
23 26 414
23 27 414
23 28 414
23 31 394
23 32 394
23 33 394
23 36 724
23 37 724
23 38 724
23 41 780
23 42 780
23 43 780
23 46 293
23 47 293
23 48 293
23 51 930
23 52 930
23 53 930
23 56 1566
23 57 1566
23 58 1566
26 1 1409
26 2 1409
26 3 1409
26 6 1373
26 7 1373
26 8 1373
26 11 404
26 12 404
26 13 404
26 16 497
26 17 497
26 18 497
26 21 632
26 22 632
26 23 632
26 30 0
26 31 164
26 32 164

Arcs Array
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26 33 164
26 36 1491
26 37 1491
26 38 1491
26 41 1836
26 42 1836
26 43 1836
26 46 1044
26 47 1044
26 48 1044
26 51 1704
26 52 1704
26 53 1704
26 56 789
26 57 789
26 58 789
27 1 921
27 2 921
27 3 921
27 6 836
27 7 836
27 8 836
27 11 364
27 12 364
27 13 364
27 16 460
27 17 460
27 18 460
27 21 392
27 22 392
27 23 392
27 30 0
27 31 152
27 32 152
27 33 152
27 36 1127
27 37 1127
27 38 1127
27 41 1115
27 42 1115
27 43 1115
27 46 699
27 47 699
27 48 699
27 51 1335
27 52 1335
27 53 1335
27 56 1301
27 57 1301
27 58 1301
28 1 920

Arcs Array
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28 2 920
28 3 920
28 6 811
28 7 811
28 8 811
28 11 359
28 12 359
28 13 359
28 16 454
28 17 454
28 18 454
28 21 414
28 22 414
28 23 414
28 30 0
28 31 145
28 32 145
28 33 145
28 36 1120
28 37 1120
28 38 1120
28 41 1107
28 42 1107
28 43 1107
28 46 698
28 47 698
28 48 698
28 51 1326
28 52 1326
28. 53 1326
28 56 1293
28 57 1293
28 58 1293
31 1 1256
31 2 1256
31 3 1256
31 6 1294
31 7 1294
31 8 1294
31 11 533
31 12 533
31 13 533
31 16 661
31 17 661
31 18 661
31 21 813
31 22 813
31 23 813
31 26 164
31 27 164
31 28 164

Arcs Array
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31 35 0
31 36 2187
31 37 2187
31 38 2187
31 41 1600
31 42 1600
31 43 1600
31 46 891
31 47 891
31 48 891
31 51 1865
31 52 1865
31 53 1865
31 56 825
31 57 825
31 58 825
32 1 926
32 2 926
32 3 926
32 6 824
32 7 824
32 8 824
32 11 480
32 12 480
32 13 480
32 16 661
32 17 661
32 18 661
32 21 864
32 22 864
32 23 864
32 26 152
32 27 152
32 28 152
32 35 0
32 36 1121
32 37 1121
32 38 1121
32 41 1025
32 42 1025
32 43 1025
32 46 691
32 47 691
32 48 691
32 51 1330
32 52 1330
32 53 1330
32 56 1411
32 57 1411
32 58 1411
33 1 923

Arcs Array
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33 2 923
33 3 923
33 6 820
33 7 820
33 8 820
33 11 473
33 12 473
33 13 473
33 16 456
33 17 456
33 18 456
33 21 394
33 22 394
33 23 394
33 26 145
33 27 145
33 28 145
33 35 0
33 36 1118
33 37 1118
33 38 1118
33 41 1018
33 42 1018
33 43 1018
33 46 688
33 47 688
33 48 688
33 51 1325
33 52 1325
33 53 1325
33 56 1406
33 57 1406
33 58 1406
36 1 812
36 2 812
36 3 812
36 6 1683
36 7 1683
36 8 1683
36 11 1687
36 12 1687
36 13 1687
36 16 982
36 17 982
36 18 982
36 21 846
36 22 846
36 23 846
36 26 1491
36 27 1491
36 28 1491

Arcs Array
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36 31 2187
36 32 2187
36 33 2187
36 40 0
36 41 2153
36 42 2153
36 43 2153
36 46 1608
36 47 1608
36 48 1608
36 51 1652
36 52 1652
36 53 1652
36 57 2812
36 58 2812
37 1 474
37 2 474
37 3 474
37 6 735
37 7 735
37 8 735
37 11 915
37 12 915
37 13 915
37 16 573
37 17 573
37 18 573
37 21 729
37 22 729
37 23 729
37 26 1127
37 27 1127
37 28 1127
37 31 1121
37 32 1121
37 33 1121
37 40 0
37 41 938
37 42 938
37 43 938
37 46 447
37 47 447
37 48 447
37 51 392
37 52 392
37 53 392
37 56 1761
37 57 1761
37 58 1761
38 1 474
38 2 474

Arcs Array
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38 3 474
38 6 731
38 7 731
38 8 731
38 11 910
38 12 910
38 13 910
38 16 570
38 17 570
38 18 570
38 21 724
38 22 724
38 23 724
38 26 1120
38 27 1120
38 28 1120
38 31 1118
38 32 1118
38 33 1118
38 40 0
38 41 927
38 42 927
38 43 927
38 46 440
38 47 440
38 48 440
38 51 386
38 52 386
38 53 386
38 56 1755
38 57 1755
38 58 1755
41 1 1526
41 2 1526
41 3 1526
41 6 470
41 7 470
41 8 470
41 11 1075
41 12 1075
41 13 1075
41 16 1336
41 17 1336
41 18 1336
41 21 1200
41 22 1200
41 23 1200
41 26 1836
41 27 1836
41 28 1836
41 31 1600
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41 32 1600
41 33 1600
41 36 2153
41 37 2153
41 38 2153
41 45 0
41 46 1161
41 47 1161
41 48 1161
41 51 1821
41 52 1821
41 53 1821
41 57 2625
41 58 2625
42 1 476
42 2 476
42 3 476
42 6 300
42 7 300
42 8 300
42 11 1369
42 12 1369
42 13 1369
42 16 922
42 17 922
42 18 922
42 21 791
42 22 791
42 23 791
42 26 1115
42 27 1115
42 28 1115
42 31 1025
42 32 1025
42 33 1025
42 36 938
42 37 938
42 38 938
42 45 0
42 46 615
42 47 615
42 48 615
42 51 876
42 52 876
42 53 876
42 56 2350
42 57 2350
42 58 2350
43 1 467
43 2 467
43 3 467
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43 6 291
43 7 291
43 8 291
43 II 1366
43 12 1366
43 13 1366
43 16 919
43 17 919
43 18 919
43 21 780
43 22 780
43 23 780
43 26 II07
43 27 II07
43 28 II07
43 31 1018
43 32 1018
43 33 1018
43 36 927
43 37 927
43 38 927
43 45 0
43 46 6II
43 47 6II
43 48 6II
43 51 871
43 52 871
43 53 871
43 56 2346
43 57 2346
43 58 2346
46 1 365
46 2 365
46 3 365
46 6 691
46 7 691
46 8 691
46 II 1240
46 12 1240
46 13 1240
46 16 535
46 17 535
46 18 535
46 21 399
46 22 399
46 23 399
46 26 1044
46 27 1044
46 28 1044
46 31 891
46 32 891
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46 33 891
46 36 1608
46 37 1608
46 38 1608
46 41 1161
46 42 1161
46 43 1161
46 50 0
46 51 660
46 52 660
46 53 660
46 57 1833
46 58 1833
47 1 297
47 2 297
47 3 297
47 6 352
47 7 352
47 8 352
47 11 872
47 12 872
47 13 872
47 16 421
47 17 421
47 18 421
47 21 920
47 22 920
47 23 920
47 26 699
47 27 699
47 28 699
47 31 691
47 32 691
47 33 691
47 36 447
47 37 447
47 38 447
47 41 615
47 42 615
47 43 615
47 50 0
47 51 617
47 52 617
47 53 617
47 56 1803
47 57 1803
47 58 1803
48 1 294
48 2 294
48 3 294
48 6 350
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48 7 350
48 8 350
48 11 862
48 12 862
48 13 862
48 16 416
48 17 416
48 18 416
48 21 293
48 22 293
48 23 293
48 26 698
48 27 698
48 28 698
48 31 688
48 32 688
48 33 688
48 36 440
48 37 440
48 38 440
48 41 611
48 42 611
48 43 611
48 50 0
48 51 611
48 52 611
48 53 611
48 56 1796
48 57 1796
48 58 1796
51 1 1025
51 2 1025
51 3 1025
51 6 1348
51 7 1348
51 8 1348
51 11 1900
51 12 1900
51 13 1900
51 16 1195
51 17 1195
51 18 1195
51 21 1059
51 22 1059
51 23 1059
51 26 1704
51 27 1704
51 28 1704
51 31 1865
51 32 1865
51 33 1865

Arcs Array
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51 36 1652
51 37 1652
51 38 1652
51 41 1821
51 42 1821
51 43 1821
51 46 660
51 47 660
51 48 660
51 55 0
51 57 2490
51 58 2490
52 1 406
52 2 406
52 3 406
52 6 1348
52 7 1348
52 8 1348
52 11 1250
52 12 1250
52 13 1250
52 16 825
52 17 825
52 18 825
52 21 937
52 22 937
52 23 937
52 26 1335
52 27 1335
52 28 1335
52 31 1330
52 32 1330
52 33 1330
52 36 392
52 37 392
52 38 392
52 41 876
52 42 876
52 43 876
52 46 617
52 47 617
52 48 617
52 55 0
52 56 2095
52 57 2095
52 58 2095
53 1 399
53 2 399
53 3 399
53 6 704
53 7 704
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53 8 704
53 11 1243
53 12 1243
53 13 1243
53 16 817
53 17 817
53 18 817
53 21 930
53 22 930
53 23 930
53 26 1326
53 27 1326
53 28 1326
53 31 1325
53 32 1325
53 33 1325
53 36 871
53 37 871
53 38 871
53 41 611
53 42 611
53 43 611
53 46 2088
53 47 2088
53 48 2088
53 55 0
53 56 2183
53 57 2183
53 58 2183
56 2 2183
56 3 2183
56 7 2162
56 8 2162
56 11 1193
56 12 1193
56 13 1193
56 17 1286
56 18 1286
56 22 1421
56 23 1421
56 26 789
56 27 789
56 28 789
56 31 825
56 32 825
56 33 825
56 37 2812
56 38 2812
56 42 2625
56 43 2625
56 47 1833
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56 48 1833
56 51 2490
56 52 2490
56 53 2490
56 60 0
57 1 2110
57 2 2110
57 3 2100
57 6 2065
57 7 2065
57 8 2065
57 11 937
57 12 937
57 13 937
57 16 1435
57 17 1435
57 18 1435
57 21 1571
57 22 1571
57 23 1571
57 26 1301
57 27 1301
57 28 1301
57 31 1411
57 32 1411
57 33 1411
57 36 1761
57 37 1761
57 38 1761
57 41 2350
57 42 2350
57 43 2350
57 46 1803
57 47 1803
57 48 1803
57 51 2095
57 52 2095
57 53 2095
57 60 0
58 1 2098
58 2 2098
58 3 2098
58 6 2059
58 7 2059
58 8 2059
58 11 934
58 12 934
58 13 934
58 16 1428
58 17 1428
58 18 1428
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58 21 1566
58 22 1566
58 23 1566
58 26 1293
58 27 1293
58 28 1293
58 31 1406
58 32 1406
58 33 1406
58 36 1755
58 37 1755
58 38 1755
58 41 2346
58 42 2346
58 43 2346
58 46 1796
58 47 1796
58 48 1796
58 51 2088
58 52 2088
58 53 2088
58 60 0
64 61 0
64 62 0
64 63 0

1 61 1905
2 61 1308
3 61 1308
6 61 1835
7 61 1385
8 61 1378

11 61 300
12 61 305
13 61 295
16 61 1201
17 61 751
18 61 747
21 61 1336
22 61 881
23 61 885
26 61 704
27 61 664
28 61 659
31 61 833
32 61 780
33 61 773
36 61 1281
37 61 1215
38 61 1210
41 61 1375
42 61 1669
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43 61 1666
46 61 1540
47 61 1I72
48 61 1I62
51 61 2208
52 61 1550
53 61 1543
56 61 1493
57 61 1237
58 61 1234
1 62 1905
2 62 1308
3 62 1308
6 62 1835
7 62 1385
8 62 1378

II 62 300
12 62 305
13 62 295
16 62 1201
17 62 751
18 62 751
21 62 1336
22 62 881
23 62 747
26 62 704
27 62 664
28 62 885
31 62 833
32 62 780
33 62 659
36 62 1281
37 62 1205
38 62 1210
41 62 1375
42 62 1669
43 62 1666
46 62 1540
47 62 1I72
48 62 1I62
51 62 2208
52 62 1550
53 62 1543
56 62 1493
57 62 1237
58 62 1234
1 63 1905
2 63 1308
3 63 1308
6 63 1835
7 63 1385
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8 63 1378
11 63 300
12 63 305
13 63 295
16 63 1201
17 63 751
18 63 747
21 63 1336
22 63 881
23 63 885
26 63 704
27 63 664
28 63 659
31 63 833
32 63 780
33 63 773
36 63 1281
37 63 1215
38 63 1210
41 63 1375
42 63 1669
43 63 1666
46 63 1540
47 63 1172
48 63 1162
51 63 2208
52 63 1550
53 63 1543
56 63 1493
57 63 1237
58 63 1234
61 1 1905
61 2 1905
61 3 1905
61 6 1835
61 7 1835
61 8 1885
61 11 300
61 12 300
61 13 300
61 16 1201
61 17 1201
61 18 1201
61 21 1336
61 22 1336
61 23 1336
61 26 704
61 27 704
61 28 704
61 31 833
61 32 880
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61 33 880
61 36 1281
61 37 1281
61 38 1281
61 41 1375
61 42 1375
61 43 1375
61 46 1540
61 47 1542
61 48 1540
61 51 2208
61 52 2208
61 53 2208
61 56 1493
61 57 1493
61 58 1493
61 65 0
62 1 1308
62 2 1308
62 3 1308
62 6 1385
62 7 1385
62 8 1335
62 11 305
62 12 305
62 13 305
62 16 751
62 17 751
62 18 751
62 21 881
62 22 881
62 23 881
62 26 664
62 27 664
62 28 664
62 31 780
62 32 780
62 33 780
62 36 1215
62 37 1215
62 38 1215
62 41 1669
62 42 1669
62 43 1669
62 46 1172
62 47 1172
62 48 1172
62 51 1550
62 52 1550
62 53 1550
62 56 1237
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62 57 1237
62 58 1237
62 65 0
63 1 1308
63 2 1308
63 3 1308
63 6 1378
63 7 1378
63 8 1378
63 11 295
63 12 295
63 13 295
63 16 747
63 17 747
63 18 747
63 21 885
63 22 885
63 23 885
63 26 659
63 27 659
63 28 659
63 31 773
63 32 773
63 33 773
63 36 1210
63 37 1210
63 38 1210
63 41 1666
63 42 1666
63 43 1666
63 46 1162
63 47 1162
63 48 1162
63 51 1543
63 52 1543
63 53 1543
63 56 1234
63 57 1234
63 58 1234
63 65 0
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Rates Array
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rates array

mode rate avgspd
Truck 0.9 42
Rail 0.351 37
Air 0.4445 300
Barge 0.122375 6
start 0 0
end 0 0
Barge-load line 0.24675 4
Ocean Goina vessel 0.4935 10
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Transfer (Xfer) Array
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XferArray

Destnode modefrom cost settime
1 Barge 0 0
1 Rail 60 0.1667
1 Truck 60 0.1667
2 Barge 60 0.1667
2 Rail 0 0
2 Truck 75 0.1
3 Barge 60 0.1667
3 Rail 75 0.1
3 Truck 0 0
4 Barge 0 0
4 Rail 0 0
4 Truck 0 0
5 Barge 0 0
5 Rail 0 0
5 Truck 0 0
6 Barge 0 0
6 Rail 60 0.1667
6 Truck 60 0.1667
7 Barge 60 0.1667
7 Rail 0 0
7 Truck 65 0.1
8 Barge 60 0.1667
8 Rail 65 0.1
8 Truck 0 0
9 Barge 0 0
9 Rail 0 0
9 Truck 0 0

10 Barge 0 0
10 Rail 0 0
10 Truck 0 0
25 Barge 0 0
25 Rail 0 0
25 Truck 0 0
26 Barge 0 0
26 Rail 60 0.1667
26 Truck 60 0.1667
27 Barge 60 0.1667
27 Rail 0 0
27 Truck 75 0.1
28 Barge 60 0.1667
28 Rail 60 0.1
35 Barge 0 0
35 Rail 0 0
35 Truck 0 0
36 Barge 0 0
36 Rail 60 0.1667
36 Truck 60 0.1667
37 Barge 60 0.1667
37 Rail 0 0
37 Truck 50 0.1
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38 Barge 60 0.1667
38 Rail 50 0.1
38 Truck 0 0
39 Barge 0 0
39 Rail 0 0
39 Truck 0 0
40 Barge 0 0
40 Rail 0 0
40 Truck 0 0
41 Barge 0 0
41 Rail 60 0.1667
41 Truck 60 0.1667
42 Barge 60 0.1667
42 Rail 0 0
42 Truck 65 0.1
43 Barge 60 0.1667
43 Rail 65 0.1
43 Truck 0 0
44 Barge 0 0
44 Rail 0 0
44 Truck 0 0
45 Barge 0 0
45 Rail 0 0
45 Truck 0 0
46 Barge 0 0
46 Rail 60 0.1667
46 Truck 60 0.1667
47 Barge 60 0.1667
47 Rail 0 0
47 Truck 65 0.1
48 Barge 60 0.1667
48 Rail 65 0.1
48 Truck 0 0
49 Barge 0 0
49 Rail 0 0
49 Truck 0 0
50 Barge 0 0
50 Rail 0 0
50 Truck 0 0
51 Barge 0 0
51 Rail 60 0.1667
51 Truck 60 0.1667
52 Barge 60 0.1667
52 Rail 0 0
52 Truck 65 0.1
53 Barge 60 0.1667
53 Rail 65 0.1
53 Truck 0 0
54 Barge 0 0
54 Rail 0 0
54 Truck 0 0
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55 Barge 0 0
55 Rail 0 0
55 Truck 0 0
56 Barge 0 0
56 Rail 60 0.1667
56 Truck 60 0.1667
57 Barge 60 0.1667
11 Barge 0 0
11 Rail 60 0.1667
11 Truck 60 0.1667
12 Barge 60 0.1667
12 Rail 0 0
12 Truck 75 0.1
13 Barge 60 0.1667
13 Rail 75 0.1
13 Truck 0 0
14 Barge 0 0
14 Rail 0 0
14 Truck 0 0
15 Barge 0 0
15 Rail 0 0
15 Truck 0 0
16 Barge 0 0
16 Rail 60 0.1667
16 Truck 60 0.1667
17 Barge 60 0.1667
17 Rail 0 0
17 Truck 50 0.1
18 Barge 60 0.1667
18 Rail 50 0.1
18 Truck 0 0
19 Barge 0 0
19 Rail 0 0
19 Truck 0 0
20 Barge 0 0
20 Rail 0 0
20 Truck 0 0
21 Bar2e 0 0
21 Rail 60 0.1667
21 Truck 60 0.1667
22 Barge 60 0.1667
22 Rail 0 0
22 Truck 50 0.1
23 Barge 60 0.1667
23 Rail 50 0.1
23 Truck 0 0
24 Barge 0 0
24 Rail 0 0
24 Truck 0 0
28 Truck 0 0
29 Bar2e 0 0

233



Xfer Array

29 Rail 0 0
29 Truck 0 0
30 Barge 0 0
30 Rail 0 0
30 Truck 0 0
31 Barge 0 0
31 Rail 60 0.1667
31 Truck 60 0.1667
32 Barge 60 0.1667
32 Rail 0 0
32 Truck 50 0.1
33 Barge 60 0.1667
33 Rail 50 0.1
33 Truck 0 0
34 Barge 0 0
34 Rail 0 0
34 Truck 0 0
57 Rail 0 0
57 Truck 35 0.1
58 Barge 60 0.1667
58 Rail 35 0.1
58 Truck 0 0
59 Barge 0 0
59 Rail 0 0
59 Truck 0 0
60 Barge 0 0
60 Rail 0 0
60 Truck 0 0
61 Barge 0 0
61 Rail 60 0.1667
61 Truck 60 0.1667
62 Barge 60 0.1667
62 Rail 0 0
62 Truck 50 0.1
63 Barge 60 0.1667
63 Rail 50 0.1
63 Truck 0 0
64 Barge 0 0
64 Rail 0 0
64 Truck 0 0
65 Barge 0 0
65 Rail 0 0
65 Truck 0 0
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Module1 - General declarations and subroutines (Duplicates, subinput, DSWP, xmult, trace)

Attribute VB_Name = "Modulel"
Option Base 1
Dim llen(lOOO)
Dim linc(5000)
Dim lval(5000) As Double
Dim ulen(l000)
Dim uinc(5000)
Dim uval(5000) As Double
Dim start(IOOI)
Dim val(IOOOO) As Double
Dim inc(lOOOO)
Dim X(IOOO, 150) As Double
Dim n, mll, ml, k As Integer
Dim infAs Long

Public kvalue As String
Public aetua1k As Integer
Public CarryCostPct As Double
Public Cancel As Boolean
Public Update As Double

Public Const BARGE_DRAY_PER_CONT =44.03
Public Const RAIL_DRAY_PER_CONT =50

Public Sub DuplicatesO

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset("Select *from trace order by [11]")

DimPI(20)
DimP2(20)
Deletions =0

records =Rs.RecordCount
Rs.MoveFirst
Costl =Rs.Fields(lll").Value
Forj =1 To 20

pvalue ="p" &j
PIG) =Rs.Fields(pvalue).Value

Nextj

Rs.MoveNext
Cost2 =Rs.Fields(lll").Value
Forj =1 To 20

pvalue = "p" &j
P2G) =Rs.Fields(pvalue).Value
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Nextj

For i =3 To records
Update =Update + 5 / records
fnnProgress.ProgressBar1.Value =Update
IfCancel =True Then Exit Sub
DoEvents

Same =False
IfCost! <> 0 And Cost2 <> 0 Then

Same =True
Forj = I To 20

IfPI0) <> P20) Then
Same = False

End If
Nextj

End If

IfSame =True Then
Rs.Edit
Rs.Fields("ll").Value =0
Rs.Update

End If

Rs.MoveNext

Costl =Cost2
Cost2 =Rs.Fields("ll").Value
Forj = I To 20

pvalue ="p" & j
PI(j) =P2(j)
P2(j) =Rs.Fields(pvalue).Value

Nextj

Nexti

End Sub

Public Sub subinputO

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Dim length As Currency

Const HRS PER YR =8760- -
Const HUGE_XFER_COST =9999999999#

'input subroutine
'lIen =an array whose jth enty is the number ofarcs (ij) with j less than i
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'linc = an array containing the nodes i incident to node j with i greater than j, listed in order
of increasing j
'IvaI = an array containing the arc length values corresponding to arcs in linc
'ulen = an array whose jth entry is the nubmer ofarcs (ij) with i less than j
Uinc = an array contaiing the nodes i incident ot node j with i less thanj, listed in order of
increasing j
'uvaI = an array containing the arc length values corresponding to arc in uinc
'start = an array whose jth element indicates the first position ofinc where nodes incident
to node j are listed
'val = an array containing the arc length values corresponing to arcs in inc
'inc = an array containing nodes i which are incident ot nodej, listed in order ofincreasingj
'n = the number ofnodes in the network
'mu = the number ofarcs (ij) with i less than j
'ml = the number ofarc (ij) with j less than i
'k = the number ofdistinct path lengths required

'infinity is defined
inf=99999999

j=O
mu=O
ml=O
nprev=O
n=O

Set Rs = Db.OpenRecordset("Select * from nodes order by [NodeNumber]")
Rs.MoveLast
Nodes = Rs.RecordCount
Rs.Close·
Set Rs = Db.OpenRecordset("arcs")
Rs.MoveLast
narcs = Rs.RecordCount
Rs.Close

Set rsarcs = Db.OpenRecordset("Select * from arcs order by DestNode")
rsarcs.MoveFirst
Set rsnodes = Db.OpenRecordset("Select *from nodes order by [NodeNumber]")
Set rsrates = Db.OpenRecordset("Select * from rates order by [mode]")
Set rsinput = Db.OpenRecordset("Select * from input order by [NS]")
Set rsxfer = Db.OpenRecordset("Select * from xfer order by [Destnode]")
Units = rsinput!Units
UnitCost = rsinput!UnitCost
Containers = rsinput!Containers
obj = rsinput!Objective
DestCity = rsinput!nf
OrigCity = rsinput!ns
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For i = 1 To (narcs - 1)

Update =Update + 20 I (narcs - 1)
fnnProgress.ProgressBar1.Value =Update
IfCancel =True Then Exit Sub
DoEvents

nb = rsarcs!SourceNode
na =rsarcs!DestNode
dist =rsarcslDistance

rsnodes.FindFirst "NodeNumber ="& nb
CurOrig =rsnodes!city

rsnodes.FindFirst ''NodeNumber ="& na
mode =rsnodes!mode
CurDest =rsnodes!city

Destination =False
Origin =False
If CurDest =DestCity Then Destination =True
IfCurOrig = OrigCity Then Origin =True

Ifmode = "end" Then
length =0

Else
rsnodes.FindFirst ''NodeNumber ="& nb
mode =rsnodes!mode
rsrates.FindFirst "mode = III & mode & "'"
spd =rsrates!avgspd
trate = rsrates!Rate

Ifmode = "start" Then
length = 0

Else
rsxfer.FindFirst "Destnode = " & na & "AND modefrom = III & mode & '"''
xcost = rsxfer!cost
xtime = rsxfer!settime
DrayCost= 0
If (Origin = True And Destination =True) Then

Ifmode = "barge" Then
DrayCost=2 * (BARGE_DRAY_PER_CONT+ 100) *Containers

Elselfmode = "rail" Then
DrayCost = 2 * (RAIL_DRAY_PER_CONT + 75) *Containers

End If
Elself (Origin =True Or Destination =True) Then

Ifmode ="barge" Then
DrayCost =(BARGE_DRAY_PER_CONT + 100) *Containers

Elselfmode ="rail" Then
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DrayCost= (RAIL_DRAY_PER_CONT + 75) *Containers
End If

End If
If Destination = True And xcost <> 0 Then

xcost = HUGE_XFER_COST
xtime = HUGE XFER COST- -

End If
Hours = (dist / spd) + xtime
Ifmode = "truck" And Hours >= 10 Then

Hours = Hours +.8
End If
CarryCost = (UnitCost *CarryCostPct) *Units * (Hours / HRS_PER_YR)
TransCost = trate *Containers *dist
TotalCost = TransCost + xcost + CarryCost + DrayCost
If obj = "cost" Then

length = TotalCost
Else

length = Hours
End If

End If
End If

Ifna>n Then
n=na

End If
Ifnb>nThen
n=nb

End If
Ifna = nprev Then

GoTo 10
Elselfna = nprev + 1 Then
GoTo3
End If
11 =nprev+ 1
l2=na-1
ForL=l1 Tol2

start(L) = 0
ulen(L) = 0
llen(L) = 0

NextL
3lfj =0 Then

GoTo5
End If
ulen(nprev) = ju
llen(nprev) = jl

5 start(na) =j + 1
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ju=O
jl =0
nprev=na

10 j =j + 1
ine(j) =nb
valU) =length
Ifnb > na Then

GoTo20
End If
mu=mu+ 1
uine(mu) = nb
uval(mu) =length
ju=ju+ 1
GoTo30

20 ml=ml + 1
linc(ml) =nb
lval(ml) =length
jl = jl + 1

30 rsares.MoveNext
Nexti

start(nprev + 1) = j + 1
test = nprev + 1
ulen(nprev) = ju
llen(nprev) = jl

Update =25
frmProgress.ProgressBar1.Value = Update
IfCancel = True Then Exit Sub
DoEvents

CallDSWP

End Sub

Public Sub DSWPO

Set Db =DBEngine.Workspaces(O).OpenDatabase(IIC:\My Documents\routes.mdbll
)

imax=50
Set Rs =Db.OpenRecordset(IISelect * from input order by [k]")
k=Rs!k
Rs.Close

'clear existing paths out ofthe database
Set rstrace = Db.OpenRecordset(IISelect * from trace order by [ID]II)

For z = I To 150
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IfCancel = True Then Exit Sub
DoEvents

Forj = I To 20
Criteria ="p" & j
rstrace.FindFirst "ID = II & z
rstrace.Edit
rstrace.Fields(lkk").Value = 0
rstrace.Fields('Jj").Value = 0
rstrace.Fields('lnphll).Value = 0
rstrace.Fields(lll").Value = 0
rstrace.Fields(Criteria).Value = 0
rstrace.Update

Nextj
Nextz
rstrace.Close

Update = Update + 5
frmProgress.ProgressBarl.Value = Update
IfCancel = True Then Exit Sub
DoEvents

Set rsinput = Db.OpenRecordset(IISelect * from input order by [NS]")
ens = rsinput!ns 'source city
cnf= rsinput!nf 'dest. city
rsinput.Close

Set Rs = Db.OpenRecordset(IISelect * from nodes order by [NodeNumber]lI)
Rs.FindFirst IICity = '" & ens & '"11 & llANO mode = 'start"'
ns = Rs!NodeNumber
Rs.FindFirst "City = '" & cnf & 1111' & llANO mode = 'end'"
nf= Rs!NodeNumber
Rs.Close

nl =n-I

Fori = I Ton

Update = Update + 25 / n
frmProgress.ProgressBarI.Value = Update
IfCancel = True Then Exit Sub
DoEvents

Forj = I Tok
X(i,j) =inf
Nextj

Nexti
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Update = 55
fnnProgress.ProgressBarl.Value = Update
IfCancel = True Then Exit Sub
DoEvents

X(ns, 1) =0
itns = 1

30 ifin=ml
indx. = 1
For iii = I To nl

i =-iii + ni + 1
Ifllen(i) = 0 Then

GoTo40
End If
iis = ifin -llen(i) + I
Call xmult(i, iis, ifin, line, IvaI, indx.)
ifin =iis - 1

40 Next iii

Ifitns = 1 Then
GoTo50

End If

If indx. = I Then
GoTo 100

End If

50 itns = itns + 1
iis = 1
indx.= 1
Fori=2 Ton

IfCancel = True Then Exit Sub
DoEvents

Ifulen(i) = 0 Then
GoTo60

End If
ifin = iis +ulen(i) - 1
Call xmult(i, iis, ifin, uine, uvaI, indx.)
IfCancel =True Then Exit Sub

DoEvents
iis = ifin + 1

60Nexti

If indx. = 1 Then
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GoTo 100
End If
itns =itns + I

If itns < imax Then
GoTo30

End If
MsgBox "Too many iterations have been perfonned", 16, "error"
GoTo200

100 I Set rspaths = Db.OpenRecordset("Select * from paths order by [ID]")
'rspaths.MoveFirst
'Fori = I Ton
'Forj = I Tok
, Criteria = "nil & j
, rspaths.FindFirst "ID = " & i
'rspaths.Edit
'rspaths.Fields(Criteria).Value = X(i,j)
'rspaths.Update

'Nextj
'rspaths.MoveNext

'Nexti

Update = 85
frmProgress.ProgressBar1.Value = Update
IfCancel = True Then Exit Sub
DoEvents

Call trace(ns, n:f, k)

200 End Sub

Public Sub xmult(i, iis, ifin, inc, val, indx)

DimA(150)
Forj = I Tok

AG) =X(i,j)
Nextj
Max=A(k)

For L = iis To ifin

If Cancel =True Then Exit Sub
DoEvents

ii = inc(L)
iv=va1(L)
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Form= 1 Tok
ix=X(ii, m)
Ifix >= infThen

GoTo 100
End If
ixv= ix + iv
Ifixv >= Max. Then

GoTo 100
End If

For jjj = 2 To k
j=-jjj+k+2
Ifixv - A(j - 1) < 0 Then

GoTo30
Elself ixv - A(j - 1) = 0 Then

GoTo 90
Else

GoTo50
End If

30 Nextjjj

j=1
50 jj =k
70 Ifjj <= j Then

GoTo 80
End If
A(jj) = A(jj - 1)
jj=jj-1
GoTo 70

80 A(j) = ixv

indx= 0
Max. =A(k)

90Nextm
100 Next L
Ifindx = 1 Then

GoTo 120
End If

Forj = 1 Tok
X(i, j) =A(j)

Nextj

120 End Sub

Public Sub trace(ns, nf, pmax.)

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
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Set rstrace =Db.OpenRecordset("Select * from trace order by [10]")

Dim P(200) As Double
Dim q(200) As Double
Dim pv(200) As Double
Dim lab, 11, ni, nv, It As Double

Fori = 1 To 200
P(i) =0
q(i) =0
pv(i) =0

Nexti
jj=l
rstrace.FindFirst "ID ="& jj
bookmarkl =rstrace.Bookmark
Ifns =nfThen
jj =2
End If
nph=O
IfX(nf, jj) < infThen
GoTol5

End If
Form3.Text1.Text = "There are no paths from node" & ns & "to node" & nf
GoTo200
15 'Form3.Text1.Text = "path length node sequence"

20 kk= 1
lab =X(nf, jj)
If lab =infThen

GoTo200
End If
11 = lab
P(1) =nf

30 Last = 0

40 nt= P(kk)
iis =start(nt)
For nd =nt To 200
If start(nd + 1) <> 0 Then

GoTo48
End If

45 Nextnd
48 rrf=start(nd + 1) - 1

ii =iis + Last
50 Ifii> rrfThen

GoTo90
End If
ni = inc(ii)
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nv =val(ii)
It =lab -nv

Forj = I Tok

If Cancel =True Then Exit Sub
DoEvents

If (X(ni, j) -It) < -0.0001 Then
GoTo60

ElseIf(X(ni,j) -It) > 0.0001 Then
GoTo70

Else
GoTo180

End If
180 Foria= 1 Tokk

Ifni - P(ia) < 0 Then
GoTo 181

Elselfni - P(ia) = 0 Then
GoTo70

Else
GoTo 181

End If
181 Nextia

GoTo 80
60 Nextj

70 ii =ii + 1
GoTo 50

80 kk=kk+ 1
Ifkk> 200 Then
GoTo 190

End If
P{kk) =ni
q{kk) = ii - iis + 1
pv(kk) =nv
lab=h

Iflab > 0.0001 Or lab < -0.0001 Then
GoTo 30

End If
Ifni <> ns Then
GoTo30

End If

nph=nph+ 1

'rstrace.FindFirst "ID = II & jj
rstrace.Bookmark =bookmarkl
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rstrace.Edit
rstrace.Fields("kk").Value = kk
rstrace.Fields("jj").Value = jj
rstrace.Fields("nph").Value = nph
rstrace.Fields("ll").Value = 11

Forj = 1 Tokk
Criteria = "p" &j
rstrace.Fields(Criteria).Value = PG)

Nextj
rstrace.Update
rstrace.MoveNext
bookmark1 = rstrace.Bookmark

Ifnph >= pmax. Then
GoTo200

End If
90 'last = q(kk)

'p(kk) = 0
llab = lab + pv(kk)
'kk=kk-1
'Ifkk> 0 Then
'GoTo40
'End If

jj=jj+1
Ifjj > kThen

GoTo200
End If
GoTo 20

190 MsgBox "The number ofarcs in path exceeds 200", 16, "Termination"

200 Update = 95
frmProgress.ProgressBar1.Value = 95
If Cancel = Tme Then Exit Sub
DoEvents
Call Duplicates

End Sub

Form1 - Form that displays the detailed breakdown of each alternative route.

Private Sub Command1_ClickO
End

End Sub
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Private Sub Command2_ClickO

frmpath.Hide
solutions.Visible =True

End Sub

Private Sub Command3_ClickO

Unload frmpath
Unload solutions
fnninput.Show 0

End Sub

Fonn3 - Fonn that displays the K-Best alternative solutions

Option Base 1
Dim fn As Integer
Dim B(50) 'As Currency
Dim L(50) 'As Currency
Dim TL(50) I As Currency
Dim ide6) As Integer

Private Sub cmdnext5_ClickO

fn=fn+5
Call display(fn)

'1ftx:tk5.Text <> "$." And tx:tk5.Text <> ". hrs" Then
, cmdnext5.Visible =True
'Else
, cmdnext5.Visible =False
'End If

cmdprev5.Visible =True

End Sub

Private Sub cmdprev5_ClickO

fn=fn-5
Call display(fn)
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Iftxtsn(l).Text <> "1" Then
cmdprev5.Visible = True

Else
cmdprev5.Visible = False

End If
'cmdnext5.Visible = True

End Sub

Private Sub CommandI_ClickO
End

End Sub

Private Sub Command3_ClickO

IfOption1(I).Value = True Then
pat = id(l)

ElseIfOptionI(2).Value = True Then
pat=id(2)

ElseIfOptionI(3).Value = True Then
pat = id(3)

ElseIfOptionI(4).Value = True Then
pat = id(4)

Else
pat = id(5)

End If

Call pathenum(pat)

solutions.Hide
frminput.Hide
frmpath.Show 1

End Sub

Private Sub Form LoadO

fit = 1

Call display(fit)

'IftxtkS.Text <> "$." And txtkS.Text <> ". hrs" Then
I cmdnext5.Visible = True
'End If

solutions.Caption = kvalue & "-Best Solutions"

250



End Sub

Public Sub display(fu)

Dim Disable As Boolean
Dim Temp As Long

Set Db = DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs = Db.OpenRecordset("Select * from trace order by [ID]")
Set rsarcs = Db.OpenRecordset("Select *from arcs order by DestNode")
Set rsinput = Db.OpenRecordset("Select * from input order by [NS]")
Set rsnodes = Db.OpenRecordset("Select * from nodes order by [NodeNumber]")
Set rsrates = Db.OpenRecordset("Select * from rates order by [mode]")
Set rsxfer = Db.OpenRecordset("Select * from xfer order by [Destnode]")

obj = rsinput!Objective
Units = rsinputlUnits
UnitCost = rsinputlUnitCost
Containers = rsinput!Containers
rsinput.Close

'initialize form
Fori = I To 5

txtsn(i).Enabled = True
tx:tk(i).Enabled = True
txtc(i).Enabled = True
Optionl(i).Enabled = True

Nexti
cmdnext5.Visible = True
Disable = False

Fori= 1 To5
txtsn(i).Text = fu + (i - 1)

Nexti

Ifobj = "cost" Then
Label1.Caption = "Total Cost"
Labe13.Caption = "Total Time"

Else
Label1.Caption= "Total Time"
Labe13.Caption = "Total Cost"

End If

For j = 1 To (fu + 5)
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TLG)=O
Nextj

DataID = 0
z=1

For j = 1 To (fu + 5)
Temp = 1

100 IfTemp = 0 Then B(DataID) = 1
DataID = DataID + 1
Rs.FindFirst "ID = " & DataID
kk=Rs!kk
Temp = CLng(Rs!11)
IfTemp = 0 And Rs!nph > 0 Then GoTo 100

Ifj >= fu Then
id(z) = DataID
z=z+1

End If

B(DataID) = Fonnat(Rs!11, "###,##0.00")

DestNode = Rs.Fields("p2").Value
Fori= 1To 20

n= "p" &i
Node = Rs.Fields(n).Value
IfNode =0 Then
Node=i - 2
Exit For
End If

Nexti
n= "p" & Node
OrigNode = Rs.Fields(n).Value

For i = 1 To (kk - 1)

nl ="p" &i
n2 ="p" & (i + 1)
nb = Rs.Fields(nl).Value
na = Rs.Fields(n2).Value

rsares.FindFirst "DestNode = " & nb & "AND SourceNode = " & na
dist = rsares!Distance

rsnodes.FindFirst "NodeNumber = " & na
mode = rsnodes!mode
rsrates.FindFirst "mode = '" & mode & "III

spd = rsrates!avgspd
trate = rsrates!Rate
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Destination = False
Origin = False
Ifnb = DestNode Then Destination = True
Ifna = OrigNode Then Origin = True

Ifmode = "start" Then
length =0

Elselfmode = "end" Then
length =0

Else
rsxfer.FindFirst "Destnode = " & nb & "AND modefrom = III & mode & "'"
'lfni = "p2" Then

I xcost= 0
I xtime= 0

'Else
xcost = rsxfer!cost
xtime = rsxfer!settime

lEnd If
DrayCost= 0
If (Origin = True And Destination = True) Then

Ifmode = "barge" Then
DrayCost=2 * (BARGE_DRAY_PER_CONT+ 100) * Containers

Elselfmode = "rail" Then
DrayCost = 2 * (RAIL_DRAY_PE~CONT + 75) * Containers

End If
ElseIf(Origin = True Or Destination = True) Then

Ifmode = "barge" Then
DrayCost = (BARGE-PRAY_PER_CONT + 100) *Containers

Elselfmode = "rail" Then
DrayCost = (RAIL_DRAY_PER_CONT + 75) *Containers

End If
End If
Hours = (dist / spd) + xtime
Ifmode = 'buck" And Hours >= 10 Then

Hours = Hours + 8
End If
CarryCost = (UnitCost *CarryCostPct) *Units * (Hours / HRS_PE~YR)
TransCost = trate *Containers *dist
TotalCost = TransCost + xcost + CarryCost + DrayCost
If obj = l'time" Then

length = TotalCost
Else

length =Hours
End If

End If

L(i) =length
TL(DataID) =L(i) + TL(DataID)
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Ifz> I Andz < 7 Then
If obj = "cost" Then

txtk(z - I).Text = "$" & B{DataID)
txtc(z - I).Text = Format(TL{DataID), "###,##0.00") & " hrs"

Else
txtk(z - I).Text = B{DataID) & " hrs"
txtc(z - I).Text = "$" & Format(TL(DataID), "###,##0.00")

End If
End If

Nexti
Nextj

If obj = "cost" Then
For i = I To 5

IfB(fu + (i - I» = 0 Or (fu + (i - I» > actua1k Then
txtsn(i).Text = 111I

txtk(i).Text = '"'
txtc(i).Text = '"l
OptionI (i).Enabled = False
Disable = True

End If
Nexti
IfB{fu + 5) = 0 Or (fu + 5) > actualk Then Disable = True

Else
Fori = I To 5

IfTL(fu + (i - I» = 0 Or (fu + (i - I» > actualk Then
txtsn(i).Text = III'

txtk(i).Text = Ill'

txtc(i).Text = 111I

OptionI (i).Enabled = False
Disable = True

End If
Nexti
IfTL{fn + 5) =0 Or (fn + 5) > actualk Then Disable =True

End If

If Disable = True Then cmdnextS.Visible = False

End Sub

Public Sub pathenum(pat)

ConstHRS_PER_YR= 8760

Set Db = DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs = Db.OpenRecordset("Select * from trace order by [10]")
Set rsarcs = Db.OpenRecordset("Select *from arcs order by DestNode")
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Set rsinput = Db.OpenRecordset("Select * from input order by [NS]")
Set rsnodes = Db.OpenRecordset("Select * from nodes order by [NodeNumber]")
Set rsrates = Db.OpenRecordset("Select * from rates order by [mode]")
Set rsxfer = Db.OpenRecordset("Select * from xfer order by [Destnode]")

Dim NSA(50)
DimNDA(50)
Dim MODEA(50)
Dim lcosta(50)
Dim ltimea(50)

obj = rsinput!Objecti.ve
Units = rsinputlUnits
UnitCost = rsinputlUnitCost
Containers = rsinput!Containers
rsinput.Close

If obj = "cost" Then
frmpath.1bltc.Caption ="$" & Format(B(pat), "###,###,##0.00")
frmpath.1bltt.Caption =Format(TL(pat), "###,###,##0.00") & II hrs"

Else
frmpath.1bltc.Caption ="$" & Format(TL(pat), "###,###,##0.00")
frmpath.1bltt.Caption = Format(B(pat), "###,###,##0.00") & II hrs"

End If

Rs.FindFirst "ID = II & pat
kk=Rs!kk

OrigNode = Rs.Fields("p2").Value
Fori= 1 To 20

n="p" &i
Node = Rs.Fields(n).Value
IfNode.= _O_Then
Node=i-2
Exit For
End If

Nexti
n= "p" & Node
DestNode = Rs.Fields(n).Value

Fori=kkTo2 Step-I

nl ="p" &i
n2 ="p" & (i - 1)
nb = Rs.Fields(nl).Value
na = Rs.Fields(n2).Value

rsarcs.FindFirst "DestNode = II & na & "AND SourceNode = II & nb
dist = rsarcs!Distance
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rsnodes.FindFirst "NodeNumber = " & na
nd = rsnodes!city
rsnodes.FindFirst "NodeNumber = " & nb
ns = rsnodes!city
mode = rsnodes!mode
Ifns = nd Then

GoTo200
End If
rsrates.FindFirst "mode = III & mode & III"

spd = rsrates!avgspd
trate = rsrates!Rate
Ifmode = "start" Then

length =0
Elselfmode = "end" Then

length =0
Else

'kkkkkkk
rsxfer.FindFirst "Destnode = " & na & "AND modefrom = "I & mode &
filII

Destination = False
Origin = False
Ifnb = DestNode Then Destination = True
Ifna=O~NodeThenOrigin=True

DrayCost= 0
If (Origin = True And Destination= True) Then
Ifmode = "barge" Then
DrayCost = 2 * (BARGE))RAY_PER_CONT + 100) *Containers
Elselfmode = "rail" Then
DrayCost = 2 * (RAIL_DRAY_PER_CONT + 75) * Containers
End If
Elself(Origin = True Or Destination = True) Then
Ifmode = ''barge'' Then
DrayCost= (BARGE_DRAY_PER_CONT + 100) * Containers
Elselfmode = "rail" Then
DrayCost = (RAIL_DRAY_PER_CONT + 75) *Containers
End If
End If

xcost = rsxfer!cost
xtime = rsxfer!settime
ltime = (dist / spd) + xtime
Ifmode = "truck" And ltime >= 10 Then
ltime = ltime + 8
End If
CarryCost = (UnitCost *CarryCostPct) *Units * (ltime /

HRS_PER_YR)
TransCost = trate *Containers *dist
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loost =TransCost + xoost + CarryCost + DrayCost

End If
NSA(kk - i) =ns
NDA(kk - i) = nd
MODEA(kk - i) =mode
lcosta(kk - i) =Fonnat(lcost, "###,###,##0.00")
ltimea(kk - i) =Fonnat(ltime, "###,##0.00")

200 Next I

fnnpath.lblfr I.Caption =NSA(I)
fnnpath.lbltol.Caption =NDA(I)
fnnpath.lblml.Caption = MODEA(I)
fnnpath.lblcl.Caption =lcosta(l)
fnnpath.lbltl.Caption =ltimea(l)

fnnpath.lblfr2.Caption =NSA(2)
fnnpath.lb1to2.Caption =NDA(2)
fnnpath.lblm2.Caption =MODEA(2)
fnnpath.lblc2.Caption =lcosta(2)
fnnpath.lblt2.Caption =ltimea(2)

fnnpath.lblfr3.Caption =NSA(3)
fnnpath.lb1to3.Caption =NDA(3)
fnnpath.lblm3.Caption =MODEA(3)
fnnpath.lblc3.Caption =loosta(3)
fnnpath.lblt3.Caption =ltimea(3)

fnnpath.lblfr4.Caption =NSA(4)
fnnpath.lblt04.Caption =NDA(4)
fnnpath.lblm4.Caption = MODEA(4)
fnnpath.lblc4.Caption =lcosta(4)
fnnpath.lbh4.Caption = ltimea(4)

fnnpath.lblfr5.Caption =NSA(5)
fnnpath.lb1to5.Caption =NDA(5)
fnnpath.lb1m5.Caption =MODEA(5)
fnnpath.lblc5.Caption =lcosta(5)
fnnpath.lbhS.Caption =ltimea(5)

fnnpath.lblfr6.Caption =NSA(6)
fnnpath.lb1to6.Caption =NDA(6)
fnnpath.lblm6.Caption =MODEA(6)
fnnpath.lblc6.Caption = lcosta(6)
frmpath.lbh6.Caption = ltimea(6)

fnnpath.lblfr7.Caption =NSA(7)
fnnpath.lblto7.Caption = NDA(7)
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fnnpath.1blm7.Caption =MODEA(7)
fnnpath.1blc7.Caption =lcosta(7)
fnnpath.1blt7.Caption =ltimea(7)

fnnpath.1blfr8.Caption =NSA(8)
fnnpath.1b1to8.Caption =NDA(8)
fnnpath.1blm8.Caption =MODEA(8)
fnnpath.1blc8.Caption =lcosta(8)
fnnpath.1blt8.Caption =ltimea(8)

fnnpath.1blfr9.Caption =NSA(9)
fnnpath.1blto9.Caption =NDA(9)
fnnpath.1b1m9.Caption =MODEA(9)
fnnpath.1blc9.Caption =lcosta(9)
fnnpath.1blt9.Caption =ltimea(9)

fnnpath.1blfrIO.Caption =NSA(lO)
fnnpath.1bltoIO.Caption =NDA(IO)
fnnpath.1blmIO.Caption =MODEA(lO)
fnnpath.1blclO.Caption =lcosta(lO)
fnnpath.1bltlO.Caption =ltimea(IO)

End Sub

Frnchgrates - Fonn that allows the user to update the transportation rates in the database

Dim word As String
Dim Db As Database, Rs As Recordset

Private Sub cbomode_ClickO

Iffnnchgrates.cbomode.Text <> 'III Then
Labe12.Enabled = Tme
Framel.Enabled =Tme
optcost.Enabled =Tme
optcost.Value =False
optspd.Enabled =Tme
optspd.Value = False
Text1.Caption ='"'
txtchg.Enabled =False
txtchg.Text = 'III

Command2.Enabled = False
End If

End Sub
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Private Sub Commandl_ClickO

Set Db = DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs = Db.OpenRecordset("Select *from rates order by [mode]")

Criteria = "mode = III & cbomode.Text & "I"

Rs.FindFirst Criteria

Ifoptcost.Value = Tme Then
word = "cost"
txtchg.Text = Rs!Rate

Elselfoptspd.Value = Tme Then
word = "average speed"
txtchg.Text =Rs!avgspd

Else
MsgBox "Please choose a rate to view", 16, "error"

End If

Textl.Caption = "Type the revised " & cbomode.Text & " transportation " & word & "
below:"

End Sub

Private Sub Command2_ClickO

Iftxtchg.Text = "" Then
MsgBox "Enter the New Value"; 16, "Error"

End If

Ifword = "cost" Then
Rs.Edit
Rs.Fields("rate").Value =txtchg.Text
Rs.Update

Elselfword ="average speed" Then
Rs.Edit
Rs.Fields(lIavgspdll).Value = txtchg.Text
Rs.Update

End If

End Sub

Private Sub Command3_ClickO

frmchgrates.Hide
frmdbchg.Hide
'frm.start.Show 0
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End Sub

Private Sub Fonn_LoadO

Set Db = DBEngine.Workspaces(O).OpenDatabase(IIC:\My Documents\routes.mdb")
Set Rs = Db.OpenRecordset("Select * from rates order by [mode]")

cbomode.Clear

cbomode.AddItem "Air"
cbomodeAddItem "Barge"
cbomode.AddItem IITruck"
cbomode.AddItem "Rail"
cbomodeAddItem IIBarge-Line Load"
cbomodeAddItem 1I0cean Vessel"
'AddIRemove modes here

cbomode.Text = '"'
Labe12.Enabled = False
Framel.Enabled = False
optcost.Enabled = False
optcost.Value = False
optspd.Enabled = False
optspd.Value = False
Textl.Caption = 'III

txtchg.Enabled = False
txtchg.Text= '"'
Connnand2.Enabled = False

End Sub

Private Sub optcost_ClickO

Set Db = DBEngine.Workspaces(O).OpenDatabase(IIC:\My Documents\routes.mdb")
Set Rs = Db.OpenRecordset("Select *from rates order by [mode]")

Criteria = IImode = III & cbomode.Text & III"

Rs.FindFirst Criteria

txtchg.Text = Rs!Rate

Textl.Caption = IIType the revised" & cbomode.Text & " transportation cost below:"

txtchg.Enabled = True
Command2.Enabled = True
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End Sub

Private Sub optspd_ClickO

Set Db = DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset("Select *from rates order by [mode]")

Criteria ="mode =Itl & cbomode.Text & 11111

Rs.FindFirst Criteria

txtchg.Text =Rs!avgspd

Text1.Caption ="Type the revised II & cbomode.Text & II transportation average speed below: II

txtchg.Enabled =Tme
Command2.Enabled =Tme

End Sub

Frmdbchg - Form that allows the user to select a portion ofthe database to update

Private Sub cmdclr_ClickO

cbosource.Text =1111

cbodest.Text = Iltl

txtunit.Text =Itll

txtunitpercont.Text = 1111

txtcostperunit.Text = 'III

txtCanyPct.Text = Iltl

optcost.Value =False
opttime.Value = False
txtk.Text = til,

End Sub

Private Sub cmdexit_ClickO
End

End Sub

Private Sub cmdokl_ClickO

Set Db = DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset("Select * from input order by [NS]'I)
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Ifcbosource.Text = III. Then
MsgBox "Please select a source city", 16, "Error"

Elself cbosource.Text =cbodest.Text Then
MsgBox "Source and destination cities cannot be the same", 16, "Error"

Elselfcbodest.Text ="" Then
MsgBox "Please select a destination city", 16, "Error"

Elselftxtunit.Text =1111 Then
MsgBox "Please enter the number ofunits to be shipped", 16, "Error"

Elselftxtunitpercont.Text ="" Then
MsgBox "Please enter the number ofunits per container", 16, "Error"

ElseIftxtcostperunit.Text =1111 Then
MsgBox "Please enter the cost per unit to the producer", 16, "Error"

ElseIftxtCarryPct.Text = III. Then
MsgBox "Please enter the carrying cost percentage", 16, "Error"

ElselfoptcostValue =False And opttime.Value =False Then
MsgBox "Please choose an objective", 16, "Error"

Elselftxtk.Text =,til Then
MsgBox "Please choose ak-value", 16, "Error"

ElseIfCInt(txtk.Text) > 50 Or CInt(txtk.Text) < 1 Then
MsgBox "The k-value must be between 1 and 50.", 16, "Error"

Else

Rs.MoveFirst

CarryCostPct =CLng(txtCarryPct.Text) /100
srccity =cbosource.Text
DestCity =cbodest.Text
Units =CInt(txtunit.Text)
UnitsPerCont =CInt(txtunitpercont.Text)
UnitCost =txtcostperunit.Text
Containers =Units / UnitsPerCont

Rs.Edit
Rs.Fields("mode") =""
Rs.Update

Rs.Edit
Rs.Fields("ModeFrom") =""
Rs.Update

Rs.Edit
Rs.Fields("NS").Value =srccity
Rs.Update

Rs.Edit
Rs.Fields("NF").Value =DestCity
Rs.Update

Rs.Edit
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Rs.Fields("Units").Value = txtunit.Text
Rs.Update

Rs.Edit
Rs.Fields("Containers").Value =CStr(Containers)
Rs.Update

Rs.Edit
Rs.Fields("UnitCost").Value = UnitCost
Rs.Update

actualk =Clnt(txtk.Text)
.kvalue =CStr(actualk)

Rs.Edit
Rs.Fields("k").Value =actualk. * 3
Rs.Update

lfoptcost.Value =True Then
obj = "cost"

Else
obj ='time"

End If

Rs.Edit
Rs.Fields("0bjeetive").value =obj
Rs.Update

Cancel = False

Screen.MousePointer = II

frmProgress.Show

Update =0

Call subinput

Unload frmProgress

Screen.MousePointer = 0

IfCancel = True Then Exit Sub
DoEvents

solutions.Show I

End If
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End Sub

Private Sub Fonn_LoadO

Dim city(lOOO)
Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset("Select *from nodes order by [City]")

Rs.MoveLast
Nodes =Rs.RecordCount

Rs.MoveFirst
For i = 1 To Nodes

city(i) =1ts!city
Ifcity(i);:> city(i - 1) Then

cbosource.AddItem Rs!city
cbodest.AddItem Rs!city

End If
Rs.MoveNext

Nexti

cbosource.Text = lilt

cbodest.Text = 1111

txtunit.Text = 1111

txtunitpercont.Text = '"I
txtcostperunit.Text = 1111

optcost.Value =False
opttime.Value =False

End Sub

FnnProgress - Fonn that displays the progress bar when perfomring calculations

Dim fu As String
Dim Db As Database, Rs As Recordset

Private Sub cbochdest_ClickO

Ifcbochdest.Text <> "" Then

Set Db = DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset("Select * from nodes order by [City]")

Rs.MoveLast
Nodes =Rs.RecordCount
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cbochmode.Clear

Rs.MoveFirst
For i = I To Nodes

IfRs!city = cbochdest.Text Then
IfRs!mode <> "start" And Rs!mode <> "end" Then

cbochmode.AddItem Rs!mode
End If

End If
Rs.MoveNext

Nexti

cbochmode.Enabled =Tme
Labe13.Enabled =Tme
txtchgdist.Enabled =False
cmdmakechg.Enabled =False

cbochmode.Text = III.

txtwhat.Caption = '"'
txtchgdist.Text = .11.

End If

End Sub

Private Sub cbochmode_ClickO

If cbochrnode.Text <> '"' Then

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")

txtwhat.Caption ="Type the revised" & cbochmode.Text & " distance between" &
cbochsrc.Text &" and" & cbochdest.Text &" below:"

CallNodenn

Set Rs =Db.OpenRecordset(''NodeNS'')
Set Rs2 =Db.OpenRecordset(''NodeNF")

SN =Rs!NodeNumber
DN =Rs2!NodeNumber

Set Rs3 =Db.OpenRecordset("Select * from arcs order by [DestNode]")

Criteria ="SourceNode ="& SN & "AND DestNode = II & DN

Rs3.FindFirst Criteria
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txtchgdist.Text =Rs3!Distance

txtchgdist.Enabled =True
cmdmakechg.Enabled =True

End If

End Sub

Private Sub cbochsrc_ClickO

Ifcbochsrc.Text <> 1111 Then
cbochdest.Enabled =True
Label2.Enabled =True
Labe13.Enabled =False
cbochmode.Enabled =False
txtchgdist.Enabled =False
cmdmakechg.Enabled =False

cbochdest.Text = ""
cbochmode.Text =1111

txtwhat.Caption =1111

txtchgdist.Text = 1111

End If

End Sub

Private Sub cmdmakechg_ClickO

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset(''NodeNS'')
Set Rs2 =Db.OpenRecordset(''NodeNF'')

lftx.tchgdist.Text = 'III Then
MsgBox "Enter the New Value", 16, "Error"

Elselfcbochsrc.Text =cbochdest.Text Then
MsgBox "Source and destination cities cannot be the same", 16, "Error"

End If

SN = Rs!NodeNumber
DN =Rs2!NodeNumber

Set Rs3 =Db.OpenRecordset("Select *from arcs order by [DestNode]")

Criteria ="SourceNode ="& SN & "AND DestNode ="& DN

Rs3.FindFirst Criteria
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Rs3.Edit
Rs3 .Fields("Distance").Value =txtchgdist.Text
Rs3.Update

Criteria = "SourceNode = II & DN & "AND DestNode = II & SN

Rs3.FindFirst Criteria
Rs3.Edit
Rs3 .Fields("Distance").Value =txtchgdist.Text
Rs3.Update

End Sub

Private Sub Commandl_ClickO

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")

txtwhat.Caption ="Type the revised II & cbochmode.Text & II distance between II &
cbochsrc.Text & II and II & cbochdest.Text & II below:"

CallNodenn

Set Rs =Db.OpenRecordset("NodeNS")
Set Rs2 =Db.OpenRecordset("NodeNF")

SN = Rs!NodeNumber
DN =Rs2!NodeNumber

Set Rs3 = Db.OpenRecordset("Select *from arcs order by [DestNode]")

Criteria ="SourceNode = II & SN & "AND DestNode = II & DN

Rs3.FindFirst Criteria
txtchgdist.Text =Rs3 !Distance

End Sub

Private Sub Command3_ClickO

frmroutes.Hide
frmdbchg.Hide
'frmstart.Show 0

End Sub

Private Sub Fornt_LoadO
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Dim city(lOOO)
Set Db = DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset("Select *from nodes order by [City]")

Rs.MoveLast
Nodes =Rs.RecordCount

Rs.MoveFirst
For i = 1 To Nodes

city(i) =Rs!city
Ifcity(i) <> city(i - 1) Then
cbochsrc.AddItem Rs!city
cbochdest.AddItem Rs!city
End If
Rs.MoveNext

Nexti

Labe12.Enabled =False
Labe13 .Enabled =False
cbochdest.Enabled =False
cbochmode.Enabled =False
txtchgdist.Enabled =False
cmdmakechg.Enabled =False

cbochsrc.Text = 1111

cbochdest.Text = 1111

cbochmode.Text = '"I
txtwhat.Caption = 1111

txtchgdist.Text = '"'

End Sub

Public Sub NodennO

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs = Db.OpenRecordset("Select * from input order by [NS]")
Rs.MoveFirst

srccity =cbochsrc.Text
DestCity =cbochdest.Text
mode =cbochmode.Text

Rs.Edit
Rs.Fields(''NS").Value =srccity
Rs.Update

Rs.Edit
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Rs.Fields("NF").Value =Desteity
Rs.Update

Rs.Edit
Rs.Fields(IMode").Value = mode
Rs.Update

End Sub

Public Sub UpdateO

'On Error GoTo Update_Err

DoCmd.RunMacro "Macrol", , ''''

Update_Exit:
Exit Sub

Update_Err:
MsgBox Error$
Resume Update_Exit

End Sub

Frmstart - Fonn displayed on program startup

Private Sub cmddata_ClickO
frmdbchg.Show 1

End Sub

Private Sub cmdrun_ClickO
frminput.Show 0

End Sub

Private Sub Commandl_ClickO
End

End Sub

Frnxfer - Fonn that allows the user to update transfer costs in the database

Dim Db As Database, Rs As Recordset
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Dim word As String

Private Sub cbocity_ClickO
Ifcbocity.Text <> 1111 Then

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset("Select *from nodes order by [City]")

Rs.MoveLast
Nodes =Rs.RecordCount

cbomodefrom.Clear
cbomodeto.Clear

Rs.MoveFirst
For i = I To Nodes

IfRs!city =cbocity.Text Then
If Rs!mode <> "start" And Rs!mode <> "end" Then

cbomodefrom.AddItem Rs!mode
cbomodeto.AddItem Rs!mode

End If
End If
Rs.MoveNext

Nexti

Labe12.Enabled =Tme
cbomodefrom.Enabled = Tme
cbomodefrom.Text = 1111

Labe13.Enabled = False
cbomodeto.Enabled =False
cbomodeto.Text = 1111

Label4.Enabled =False
Framel.Enabled =False
optcost.Enabled =False
optcost.Value =False
opttime.Enabled =False
opttime.Value = False
Command2.Enabled =False
txtchg.Enabled = False
txtchg.Text = 111I

Textl.Caption = 111I

End If
End Sub

Private Sub cbomodefrom_ClickO

Ifcbomodefrom.Text <> 11I1 Then
Labe13.Enabled =Tme
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cbomodeto.Enabled = True
cbomodeto.Text= till

Labe14.Enabled = False
Framel.Enabled = False
optcost.Enabled = False
optcost.Value = False
opttime.Enabled = False
opttime.Value =False
Command2.Enabled =False
txtchg.Enabled =False
txtchg.Text = 1111

Textl.Caption = 1111

End If

End Sub

Private Sub cbomodeto_ClickO

Ifcbomodeto.Text <> lilt Then
Label4.Enabled = True
Framel.Enabled =True
optcost.Enabled =True
opttime.Enabled = True
optcost.Value = False
opttime.Value = False
Command2.Enabled = False
txtchg.Enabled = False
txtchg.Text = tItI
Textl.Caption = 1111

End If

End Sub

Private Sub Commandl_ClickO

_..

.•~!:

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset(tlSelect * from xfer order by [Destnode]tI)

CallNodenn

Set Rs2 =Db.OpenRecordset("getxfertl)

Ifoptcost.Value = True Then
txtchg.Text = Rs2!cost

Else
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txtchg.Text =Rs2!settime
End If

Text1.Caption = "Type the revised" & ''transfer'' & obj & " below:"

End Sub

Private Sub Command2_ClickO

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset("NodeNS")

Iftxtchg.Text ='III Then
MsgBox "Enterthe New Value", 16, "Error"

End If

DN =Rs!NodeNumber
mf=cbomodefrom.Text

Set Rs3 =Db.OpenRecordset("Select *from xfer order by [Destnode]")

Criteria ="Destnode ="& DN & "AND modefrom ='" & mf & '""

Rs3.FindFirst Criteria
Ifoptcost.Value =True Then

Rs3.Edit
Rs3.Fields("cost").Value =txtchg.Text
Rs3.Update

Else
Rs3.Edit
Rs3.Fields("settime").Value =txtchg.Text
Rs3.Update

End If

End Sub

Private Sub Command3_ClickO

frmxfer.Hide
frmdbchg.Hide
'frmstart.Show 0

End Sub

Private Sub Fonn_LoadO
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Dim city(1000)
Set Db = DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs = Db.OpenRecordset("Select * from nodes order by [City]")

Rs.MoveLast
Nodes =Rs.RecordCount

Rs.MoveFirst
For i =1 To Nodes

city(i) =Rs!city
Ifcity(i) <> city(i - 1) Then
cbocity.AddItem Rs!city
End If
Rs.MoveNext

Nexti

cbomodefrom.Enabled =False
cbomodeto.Enabled = False
Labe12.Enabled = False
Labe13 .Enabled =False
Label4.Enabled = False
Frame1.Enabled = False
optcost.Enabled = False
opttime.Enabled =False
txtchg.Enabled =False
Command2.Enabled =False

cbocity.Text = '"'
cbomodefrom.Text = 1111

cbomodeto.Text = '"'
optcost.Value = False
opttime.Value =False
txtchg.Text = III.

Textl.Caption =.111

End Sub

Public Sub NodennO

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset("Select * from input order by [NS]")
Rs.MoveFirst

srccity = cbocity.Text
frommode =cbomodefrom.Text
tomode =cbomodeto.Text
Ifoptcost.Value =True Then

obj = "cost"
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Elselfopttime.Value =Tme Then
obj = ''time"

Else
MsgBox "Please pick the type ofdata which you would like to changeII, 16,

"error"
End If

Rs.Edit
Rs.Fields(''NS").Value =srccity
Rs.Update

Rs.Edit
Rs.Fields("ModeFrom").Value =frommode
Rs.Update

Rs.Edit
Rs.Fields("Mode").Value =tomode
Rs.Update

Rs.Edit
Rs.Fields("Objecti.ve").Value =obj
Rs.Update

End Sub

Private Sub optcost_ClickO

Set Db =DBEngine.Workspaces(O);OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset("Select * from xfer order by [Destnode]")

CallNodenn

Set Rs2 =Db.OpenRecordset("getxfer")

txtchg.Text =Rs2!cost

Text1.Caption ="Type the revised transfer cost below: II

txtchg.Enabled =Tme
Command2.Enabled =Tme

End Sub

Private Sub opttime_ClickO

Set Db =DBEngine.Workspaces(O).OpenDatabase("C:\My Documents\routes.mdb")
Set Rs =Db.OpenRecordset("Select * from xfer order by [Destnode]")
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Call Nodenn

Set Rs2 = Db.OpenRecordset("getxfer")

txtchg.Text =Rs2!settime

Textl.Caption = "Type the revised transfer time below:"

End Sub
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AppendixF

Average Dray Length and Cost
Calculations For Barge
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Computation of Average Dray Cost

City T....,;,w Tam. Lot. Tam. Lon. IZip Code IZip Lot. IZip Lon. IDiot (mi)

F====---f:=:=---------+---...:~=:~"'~:"'t---~::;;c::r::::=i~!·········..··..··..···· ··~~i··············· ..~~m···..·· ··..·2¥~~1 :~:::~
~BrownniJle===--_¥Am=-~·=L=S<:np~-----_4----'2~5~.964=2+_--=-9::;7~.3:::683~II · ~~9r · ~.~·:~.!7.r ~~1~¥j.¥1 12.13024061
BrownniJle AmaicanS<:np 25.9642 ·97.3683: 7&521: 2S.9217j ·97.46: 8.159379143
F::::===----f:~.=viltator_::..=,C:::S<:npIDock=:-.3-----+--...:~"':"'~::::97::.2f--......:::~.:.:~:::40683:::11"<1 i".· · · =~r· ·:~Hr· ;:i~~~l ~~:~~:

~BxowDmIle===----fN~~aviltator=·=c::IDock=:.::3~ + __...:2S=:..=:.94::::97~__:::-97.:.:.:::40~1l~( ~¥( ii;?i~.?C ~~~~ 5.264939265

FBxowDmIle===-__-fN~~aviltator=·=c::IDock=:.::3~ + __...:2S=:..=:.94::::97~__:::-97.:.:.:::40~1l4: ~~ ~~:~~.~~ :?7.~??~: 14.52171814
F::::::===----f:"'~==:=c:::==:.::-----+-----'~=::.:.:f--......:::.:.:7~::::~4~ ~~l_ ···~~i~··········~~:~: ::::~

F§===e---f§=:=~=~=::..:1"'~:~;:.; ----+---...:~=5.::;~:::~==5t---f::;~:.::1"'~~ji-:~:--;F-~ii![~i :§]
BrownniJle Navillalot Dock 12, 13 2S.9522 _97.3944'··············78S20r·····2;;:9:ii·,r·······:.97.sisl 9.875694664

F====---f:~:aviltator~=:=~:=:="';::I~:'"~::::----+---...:~=~:::~~:::9t---=;::;97c::~:::~=c!~r::::.:::.:.:.:::::~~r:.:.:::.::~~ttf::.::::~~: ~;~;

f====='----f:"'aviltator."'viltator:==::==::..:~"'I~:.::'-------i----'~=~::.~~::::t---"'!'.:.97:.::=~~:·::·::·:·:·:·:·:·:·::·:·:·~~f:·:::·::·:·~~f~[:·::·:·:':':':~~~ii ::=~
fBxowDmlle===-__-tN=aviltator",·=c:::Dock=:.:5:z.;6'-- f_---2S=.9.:.5f_-......::-97.:.:.3:::944"'-'-tI! m~!!r. ~.~}.?l. :r.!~.!~! 9.847488286

fBrownniJle==='___-fN"'."'viator·=~:Dock=::..:52.6:::..... + .=2S:::.9:::5+-_-=-97=.3:::944~~ ~~!~ ~~.!n :??:~~ 5.767676868
BrownniJle N.viltatorDock5,6 2S.95 _97.3944: 7&523: 26.0017: _97.5733; 15.03358647

fBrownniJle===----tN:.:.=viator·=c::'Dock=:.:7""'8'------f---2S-=.95:.:.:3.:.9f--......::_97.:.:.3:::96:.:.9'll····..········'SS20r······2S:93i:;r·········~:SIS I 9.701196827
BxowDmIle N.viatorDock 78 25 9539 _97.3969f"·············78Siir·······2;;:92i7:"··..·······~97:.46: 5.718995479
fBrownniJle==='----fN"':"'viltator·==.Dock=::..:7"':8'-----+--...:2=5::.::9.:;53"'9+---..:.97:.::.3"'96.:;9""~···············;ss2:i~·········26.ooi;Y········:;;;:S733~ 14.75434343
BrownniJle I!xmea 2S.9539 .97.3889(·············:;SS20j""·····2;;·.9:ii·,r·······:;n.sisl 10.3366088
fBrownniJle==='----fI!xmea==--------+--...:2S=.9.:;53=9+---=_97=.3=889~~·:::::::::::::::~~!L:::::::~;~!K:::::::::::~~!.;~~: 6.301104498
BrownniJle E:xprea 2S.9539 ·97.3889: 7&523: 26.0017: _97.5733: 15.37863062
fBrownniJle===----IH~:l'""""'==-:Dock--2------f----'2S=.9S44=f--...:::_9~7.3::::883~II··············78S;;;r·····2;;93i·7r·······:;;;:sisl 10.39135913
~BrownniJle==='---~H=_=~·Dock=:.:2'-------+--..;2S=.9:.:::S44~--...:.:::.97~.3=883~~.···············;ss2i~·········2S:92i7r··········:;n.46; 6.361903051
FBrownniJle==='___-fH='""""'=.=.Dock=:.:2'__ + __..;2S=.9.:.544""t -97=.3=883~:.:::::::::::::::?~~r::::::::~~;~!:~~:::::::::~~~~~: 15.41547541
~BxowDmIle~!!!!:~,-_~~~"~" ~::!!I-~Dock~'-- _l_---'2S~.9~59~4~---=.:!97!..:..3~73~3!.!1~ 7.~mr.. ~:?.mL :!!?:m! 11.65596391
pBrownniJle~~~'-_...j!~·!i'!!!"~ ·~::!!I-~Dock~'-- +--..:2S~.9~59~4~---=.:!97r:.3~73~3!.;: 78521: 2S.9217: ·97.46: 7.632371491
~BrownniJle~!!!!:~,-_~!::'!l!!!"~'.~::!!l~Dock~'-- _l_---'2S~.9~594~--....:.:!97!..:..3~73~34~ ···············;ss2:ij·········26:OOi;r·······:.975733~ 16.50317286
BxowDmIle Oil Dock 1 2S.9553 .97.3919(··············;SS20r······2S:93i:;r···..··~:SIS I 10.11884454
FBrownniJle===--ooofOil=Dock="'I:....-------t----=2S=.9:::55:::3t---.9""7'-=.3:::9=:19r · ~i.!r: ~~~.i·ii." ;ii;~.~~ 6.130469507

BrownniJle Oil Dock 1 2S.9553 ·97.3919: 78523: 26.0017: ·97.5733: 15.11S90728
FBrownniJle===--ooofOil=Dock="'2:....-------t----=2S=.9:::S6:::1t---""_97=.3.:::;91.· ?~~9r "ii~!7.r ~?1~¥j.¥1 10.28170637
FBrownniJle===__ooofOil=Dock="'2:.... --i__--=2S=.9:::S6:.::1t- -97=.3:::9:-,-: 7&521: 2S.9217~ ·97.46: 6.296608791

F===_=~_--ooof~=~=Craft=~::....p;..,-------t----'~=~:::~'-'It---=~::;-97:.::L:.:§~:f~I~\iI-;j ~
E~~t==~SmaD.~~Craft~~p;..,~=====~==j2S~.9S~13~==~-97~.403~I~~· ~~!~ ~??:!?L :??:~ 5.177915465
BxowDmIle SmaD.CraftPimo 2S.9513 _97.4031: 7&523; 26.0017: _97.5733: 14.33001844

I
BxowDmIle~~~~~~~~~~~~~~~~~j2S~.~954~7 E~~-97~.3~94~21···············;ss2or······2S:93i:;[··········:97 :SIS 1 9.92737437BIuwDniIIe 2S.9547 -97.3942f"·············78Siif·······2;;:92i7: ~.:c6i 5.942649304
BIuwDniIIe 2S.9547 _97.3942(············ ..;ss2:i1·········26:OOi;r·····..:;;;:;73j~ 14.9483122

ClaIdwiIo SliD _97.36061··············78S;;;C····2;;931,r·······:.97.sisl 12.71986143
F::::===----IClaIdwiIo==~,SIiD=·L-------Ir----'~=:.:=~~f--......::_97.:.:.3606="!-: ··············78Sii: ········2;;:92i7!············~.46: 8.6927S8089

F::::===----I=.==~,SIiD=·L-------If_---'~=:.~=:.963=.~f--......::;.:.:==1~r =~r ~=m ;~~~~i ~:=

f::::===---f:::===--------+--...:~=:=~t---=;===!r:·:·:·:·:::·:·:·:·:·:·::·~~·:·:·:·:·:·:::·~~f~f:·:·:·:·:·:·:·:·:~~~1 17=:
~BIuwDniIIe==~---I'11~-=~Pab=~------..,;f_----'2S:::.96=S64---~-97~.3::;7::::S6~;! m~r.. ~:?.:mL :r.!~J~! 11.58175044
F.BIuwDniIIe~~~===t'11~-~~Pab~~======t==~2S~.96~S6~==:-97~.3~7~S6~~ ~~!~ ~~.!n :??:~ 7.680206874J! T_Pab 2S.96S6 -97.37S6: ~~ ~:!l.l!~.?: ::??~~r 16.22421954
fBluwDnille===-__-tBalder==. f_---'2S=.97~4::..7f_-...:::-97.:.:.3403="!I! ~~~L ~~!?I. :??~~.~! 14.52446678
~BxowDmIle===~-~BaIder=:=.--------+--..;2S=.97:.:;4:!7+---=-97=.3403=::.;~ ~~!~ ~:~!?L. :??:~: 10.56826005
F::::==='----f:-==Hadlor:....---------i:-----'~=::a:.:;4"'~+---;=~=~:'iI~·········· ····;:~········::.:m·········~~:~~~ ~::::~~
~BrownniJle==='---~~=~Hadlor==---------if-----'2S=.978=I+---=-97=.34=19"<~::::::::::::: ::~~!i::::::::~~!K:::::::::::~~~ 10.56563263
fBrownniJle===-__-t~=:.:Hadlor==_ + __...:2S=.978=It-_--::-97.:.:.34::.:.:19,: 7&523: 26.0017: ·97.5733: 18.77782S77
BxowDmIle Nmine 2S.9753 _97.3386I··············78S20r·······2;;·.9:i17r·······:;;".Sisl 14.6693141
~BIuwDniIIe==='---~Nmine=~·:....----------1f-----'2S=.97:.:;5:::3+---=_97=.3::::3:86~~· ~¥il" ii;?i~.?C ~~~~ 10.71336681

BrownniJle Nmine 2S.9753 _97.3386: 7&5D: 26.oo17~ ·97.5733: 19.06682124
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Computation of Average Dray Cost

~BIowNviIIe===__--fIADocluo== +-__..:25=.97.:.:44:::.r__...;-97=.344,=-!2! ?~*9+ ~;~m! :?Z;~~.~~I_.:.:14~.2:.=13:::0::::50~1~4
BIowNviIIe IADocluo 25.9744 -97.3442, 78521: 25.9217: -97.46: 10.27110566
~BIowNviIIe===---fIApocho==--------+---":25=.97'-44,+--"';.g"'7'=.344=2:';~· ~''''''''''--''''7sS23r''-'-26-:OOi7r''''''''''''=97:S73;''~ -....:.::18~.6:.;.260923="""I6

-97.34371···········..·78520r....···2,;:9:i17I·········:'97:'Si'SI

=:::::~~~~~~=====~::~~~=================~=====~~~~:::~~~~=====.9~7~.34~3~7C~~~~~~~~~~{~~~~~~~~~j~~~~~~~~~~~~?!.~~~.~~-~~:~:::;7~:::5:::;2~::::446
~BIowNviIIe===__-¥RDca=:.- +_--..:25:;.::.97:.:3:::;3t---".9=7:=.34::c3=7~:. _ _ _78523; __3!i.E2!Zj." :.~Z1~'"i3:;---=1:=;8.:=;67:.:686=7::;62"

p.0U=~·=~__-+MamJI<oc==::..... -t__--"4"'1.::::66::28,....__~=.5:.:67::.:.;5: ~!1 ~!:!l;l!~.j :!!:~!~::------=-18:.:..4:..;:.01::..:0::::35:=;96'i
pChi<:uo~·=~__-+MamJI<oc==::..... -t__......:4"'1.::::66::28,....__~=.5:.:6.:.:75';:._.__60602:_~~_. __~:.;;;63::1.:..;7:_-"18::::.5::::40:::1::::309=!3

F'Chi<:uo,,.="-__-fMamJ�<oc===- -t__--:4::;1.::::66"'28'+-__~-==.5:.:67=-:5t ~i ~!:~!.?!•••••••••'!!.·~~_"!": _...:1:::;8.3=:3:.:;75:.:93=:3,7
iOU= MamJI<oc 41.6628 ~.5675' 60608: 41.8S17! .__~~.67::.+:_..:1~7.3::::5:.:rn:T=6294

F'Chi<:uo='= -fMamJl<oc===- +-__...;4:..;:.1.:=;66::..:28=t_--...;~=.S67=:5~ ~ ~!,~C...•• :!!:~.~~.~!;---=1:::3.:::6364=I::..:S4:::;2=-t
p'OU=='= -fMamJl<oc==::..... +-__-"4"'1.:::66~28=t-__-"~=.S67=5+' .:::606=;10: 41.9033:.__~=..;;;63::3=3,:;-~2.;;;0.:.=129=12987=:.j
F'Chi<:uo='= -fMamJl<oc==::..... +-__...;4:..;:.1.:::66::..:28=t_--...;~=.5:::.67~5j ~!i.-- -•.~!:!l;l!j '!!.,~ i _...;2::0",.06404=:::;1::114
p:·Chi<:uo~·=~__-+MamJI<oc==::..... -t__......::4"'1.::::66::28T_.......;~~.S67::::.:5:.;:._ 60613: 41.9533, ....;~;;;..c;;65:.:83~..;:,.----=-24.::;.5:.:.7::;0966=9-'14

Pi::~:=~__-+MamJI<oc==::..... -t__--"4"'1.=:66::28,....__~=.567:.:::.:.;5: ~!.~~ ~.~,~X?C=:·:: '!!.,~::---_1::1:::.s::16=25:::;83::j
F="'----fMamJl<oc==::....-------+---...;4:..;:.1.:=;66::..:28=t_---~==·.5S6:::.677:.:c;55:._•••••-606~-11~._ •••_L41.1~.·9-4335:.: ·_··_··_...;~;".7·:::0635":-:-......:1:=;5.:::;42::0=:5923=j
plou=='= --fMamJl<oc==::..... +-__-"4"'1.:::66:::28=t-__...:-o=':=.; ?; ~~ +_......:25=.34-"2:.;4:=.17...;4-'"16

pl:::=:= -f===::.... +-__...;::..;:.~:::::::..:~=8t--......::=:::::.:.:.;:~._..__ :~~._..- 41~\~_-:!"'.~5.:;;~;:;~;...~-...;;"'::~~.:;;~::S2..,1~::~:'"
OU= MamJI<oc 41.6628 ~.5675('·· ......••..·6062ir·......·:ii:;:;;t....···:s:,:6.Ci7; 10.8594544

F::=:=----f===::....-------+---...;::..;:.~::::::::=t---...;:=:~:::.67~:1....•........··=~....·....~i~l ......···~~·+~--"'2:"'~=.I~.:;;25"'84""-'f~
p:0U=~·=~__-+MamJI<oc==::..... -t__......::4"'1.::::66::28T_.......;~~.56735~ ~~~~ ~.~,I!!l~ :!!:~!Z;-:_-=2:;:1.504:.::.;.:1:::;263==-'14
'ou= MamJI<oc 41.6628 ~.S675: 6062S; 41.97: ",~""....703=;3:_---=-27:.:;.1:.:1:.:5364=7-'14

pChi<:uo,,·="-__-fMamJl<oc===- -t__......:4::;1.:;:66"'28'+-__~.:;:.::.5:.:67~5:.. ~~?L ~!:~~Z~ '!!.,~!~·+_:_-"4:=.3",,02::;12:,:1.:;;31,,,,8

p:::~:=~---+===::.....-------t--......:::"'~:::::::::T--.......;:~:7~67::.:::;..!.~::~~ .....••;~:==:=:~i~~@,::~:·~:;.;:...:-;.i.~.:;;.~;.:;.Z;;--=~=~~=58664=67'7
p·Chi<:uo~·="-__-+MamJI<oc==::..... -t__--"4"'1.::::66::28,....__~=.S67:.:::.:.;5:_••_ ..._ 6063~.._ ..~1~!+.._.__~=.,7;;:6;-:_..:29::::.:::267~0:::5:::682~

FChi<:uo='= -fMamJl<oc==::.... +-__...;4:=;1.:=;66::..:28=t_--...;~==.5:::.67~5: 60632: 41.8083: -87.705,+:_--",16",.1:::6.:;14=322=f4
OU= MamJI<oc 41.6628 ~.5675r- ........·....606:i3r......·:ii:6si7[....·....:s:;.54·S;: 1.790405034
PIChi<:uo~·=~---+MamJI<oc==::.....-------t----"4"'1.=:66::28,....--~=.5:.:67::.:5:.::·.- ...•~:~...••••~r~=·•••~.~,~·~L::·::·~:·~i~.;;.;...;;.:--28=.63866=:;:':34"'1"

t:'aDouo='=:..-__-¥MamJI<oc==~ + __...:4~1.:::.66=28"'+--..:~=.56=75'+,_ 60636;__~6!~__,_...:~::..;;:6667=:,-· _..:1~2.=19:::3::;:664=55::j

FChi<:uo='= -fMamJl<oc==::.- +-__...;4:..;:.1.:=;66::..:28=t_--...;~=.s:::.67~5: 6063S: 41.79, ~.m3+_: _....:.::19;;:.5:::;3::156868=4
p:Chi<:uo~·=~__-+MamJI<oc==::..... -t__-::4..,1.::::66~28T_.......;~~.567::::.:5:.;.!'..·..•........606:i;......·....:ii:nr....··..:s:;.7S·i3..., _-=25:.:.6:.:1..:;:488988=",

FChi<:uo='= -fMamJl<oc==::.- +-__...;4:..;:.1.=66::28=t-__..:~=.S67:::.:.:.;5:~=·:::·::=·:·.~~:·::·~:·~:·:·:~.~,!??~~r·~=:·~=~~!2;_~_..:2::6::.:.1.::;9484=9::;:88'"
F=Chi<:uo='= -¥MamJI<oc==~ +_---"4~1.:::66~28::::.r---"~==·S6735: 60641: 41.945: ~.7467<-: _..:2::..:6.;:;.987=1::..:92S"'7'-f
pChi<:uo='= -fMamJl<oc==::.- +-__..:4"'1.:=;66=28=t_--..:~=.5:::.67~5:--·--·6cl6441..····-4Ls8J3T..·•·..·'.37.7Ss3+:__23=.S40083==I,1
Chi<:uo MaIIa10x 41.6628 ~.S675 r- ••• 6ci641:........:ii:92i·{........·:s:,:,OS, 23.66579812
p:~~:=~---+MamJI<oc==~-------t--......::4"'1.::::66::28T-.......;~~.5~6~75:.;.:.-- ••- -..- -..60648~....=r::·=·:.~!,~i.~r·=::~~•.'!!.~~~...~ --=1:':8.::::11':';722:':4'"

uw:oao MamJI<oc 41.6628 ~.5675: 60650; 41.8483: ,_._-87_"",."76,,,,:_--:::.21:;:.5,,,8:;:172=m,,,,

pOU=='= -fMamJl<oc==~ +-__-"4"'1.:::66~28=t-__...:~=.5:::.67~5L ~~!L =..~!:~!.C~"""'!!.,~.~·+'_-=23,,,.7~084=988=11
Chi<:uo MamJI<oc 41.6628 ~.5675: 6065S: 41.6717, ~.7283: 13.00125257
Fou="·="----fMamJl<oc===--------t----:4::;1.:;:66"'28'+---~.:;:.::.567=:::.:5! ~~.~ ~!,~.!{'-..- -..-.~;;,••:"::7.;;;~!""Z~:---......::28:.:.6773=:.:19=86'f

FChi<:uo='= -fMamJl<oc==::.- +-__...;4:..;:.1.=66::..:28=t_--...;~=.5:::.67:.:5-;!.. .:;60680'=.: 41.8833: -87.6417~ 18.781811S1

,',Chi<:uo='= -rs.E.E=.:.- +__...:4~1.:::663::::::::3f-__~::::.5664=:' 6060tf 41.88S! -87.6183.....: _~18.38=1~72~64=1
rou= S.E.E. 41.6633 ~.5664r ..••......···6ci602!··....··:ii:8833r......··:s:;:63i7: 18.52645153

CIicoao S.l!.E. 41.6633 -87.5664! ' 606O'f: 41.8717' -87.6S67! 18.33S60298
t:
aDouo
=·=:..----fS::.E:::.E..=----------t----4"'1:.:.663=3+---~==.5664=.:-;~••••·..········~..·······.1:s;ii7r····....··:s:,:67:;-;--'1::7=.3::":57"'423=1"'1

FChi<:uo='=:..-__-fS:::.E:::.E:::.'-- -t 4:.:1:.:.663=3+-__~:;:.::.5664'-=-;~ ~ ~!~~••••....•'!!.,~~.~~+, _-=13:;:.64:.:;7:.:09788=9
OU= S.E.E. 41.6633 ~.5664: 60610: 41.9033: ~.6333' 20.11386127
CIicoao S.E.E. 41.6633 ~.5664~ 6061Z 41.88: ~.6883~ 20.07216341

FChi<:uo='=:..----¥s.E.E=:::.'----------t---4:.:1:.:.663=3+---~:;:.::.5664=.:-;; ••......·······606l3j..·····...l:9Si31'········:s:,:~ii3;-~ -":24=.5':':59:':1=23"'5-'"13
0Iic0Il0 S.E.E. 41.6633 ~.5664' 6061S: 41.8017! ~.6: 11.49758463

PChi<:uo=,=----fS:::.E.E=.---------+--......:4:..;:.1.:::66::..:3:=;3t--......:~=.5664""""!i" ·6ci6i;..··..··:ii:843ij..· ·:s:;:6j·+,-"":'1"'5"'.4':':11"'8"'1196

p:0U=~·=~__-fS:::.E.E:==:.'-- +__..:4::1.::66=33:t-__~-==.S664=~~ ~!.~~~ ~!~~C~=..~~?~~~:-----"'25:::.3::::45:::2:::1S;::;32=-t
pI0lic0ll0~·=~__-+S:::.E==.E=.'-- + __...;4:;:1.=:663;.:;3'+-__~=.5664:.::::.';-~_ 6061~ 41.7467: ~.605~ 7.419047469

F=IChi<:uo:!!·=~__-+S:=.E.E==.'-- +__-"4"'1.::::663:::3T_.......;~~·S664~i. ~!li ~!:?~~ '!!.,~~!.~+-:_...:;9=.35::..:7::;19:::;5S6~5
lou= S.E.E. 41.6633 ~.5664: 60621: 41.775, -87.6417, 10.875197

paDouo~·=~__-+S:::.E==.E..=- -t__......:4::::1.::::663;.:;3,....__~.:;:.::.5664=-:.;i ~~ ~.~~!?l.. :!!:~~';-'_-=21:::.2::;606=9727~
iChi<:uo S.E.E. 41.6633 ~.5664~ 6062)j 41.8483: -87.715~ 19.15649245

F=IChi<:uo~·=~__-+S.E.E.=~ -t__......::4:::1.:::663=3T_.......;~~.5664~i. ~••••••••••• ~!:!l:l!L. '!!.~'1g : _......:2::;1.5::::2283=:::j3
ICbil:ollo S.E.E. 41.6633 ~.5664' 60625: 41.97! ~.7033' 27.11452588

pI0U=~·=~__-fS==.E:::.E=.'-- + __...;4::;1.:::.66393r-__~-==.S664'-=!.:.:: ~~ ~!.,~.~L. :!!:~!~.;-:_...:;4.3=:98985=;:.;0:=;34-'1
F=IChi<:uo='~ -fS~.E.E~.,-- +__..;:4::1.::663:::13r--_~-==.5::6643:__ 606~ _~~ ••_ ~,j:::25~:__5:::.3:::1"'468344=:::3::j
plou=='= -fS:::.E.E=. -+ 4"'1"'.663=3+-__~==.5"-664"-'-;, ~~ ~!:?Z~\ '!!.,?~..: _.....:.;14;:;:.64;.:;5::..:1:=;184=ct7
F=IChi<:uo='~ -fS~.E.E==.,-- +__-,,4::1.::663:::13f---~-==.5664=~' 60630: 41.97: .~.~~.;:..:.:;.7~.:;6;..' _-=29::.::.280=1:::;65::;571
10Iic0Il0 s.E.E. 41.6633 ~.5664~~ 606321 41.8083: ~.705! 16.19335137
t:IChi<:uo='=---4S:::.E::::.E..==---------+----4"'1"'.663=3+---~=.5664:=.=..:.;!· ....·•••..·•..6063~ ..·······.1:6si71'..·..···:s:,:s4ii:j;-~ -"';1:':.73=5544=7:::981

pIChi<:uo='~ -1S==.E.E:==:.:.- +__...;4::'1.':663:::13f---~-==.S664=j! ~?i ~!:?E!.j '!!...~±-:_..:28=:.::::6694=S089""-'f
IChi<:uo S.E.E. 41.6633 ~.S664: 60636: 41.7767: -87.6667, 12.22190611
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Computation of Average Dray Cost

,"- +-__---'4:.:1.66=5t-__-Ir1=.5:.::62S:::.;•••••••••••••••~!~i ~!~~Z~ ~:~·+-:_-:.:11",.«=34:;:99:::5"",7
41.665 -Ir1.562S: 60616: 41.8433~ -Ir1.63: 15.39111469

CIW:uo S.E.E.
CIW:uo S.E.E.

CIW:uo S.E.E.

CIW:uo S.E.E.

CIW:uo S.E.E.

CIW:uo S.E.E.

,CIW:UO S.E.E.

'CU-O S.E.E.

'CIW:uo S.E.E.

lcu-o S.E.E.

ICIW:uo S.E.E.

ICIW:uo S.E.E.

lcu-o MamIIHm
ICIW:uo MamIIHm
ICIW:uo Mmathon

Olic:uo MamIIHm
ICIW:uo MamIIHm
ICIW:uo MamIIHm

lcu-o Mua1fo"<~!1

ICIW:uo J6nj;,...

ICIW:uo Mma!",:,.,

lcu-o Mmatiwn

ICIW:uo MamIIHm
lem.:..m Mmathon

ICIW:uo MamIIHm

lcu-o Mmalh""

ICIW:uo Mmafr"",

lem.:..m Mmathon

ICIW:uo Mmathon

lcu-o MamIIHm
ICIW:uo Mmathon

lcu-o MamIIHm
lem.:..m Mmathon

ICIW:uo Mmathon

lcu-o MamIIHm
ICIW:uo Mmathon

lcu-o Mmathon

ICIW:uo Mmathon
lem.:..m MamIIHm
ICIW:uo MamIIHm
ICIW:uo MamIIHm

lcu-o MamIIHm
ICIW:uo MamIIHm

lcu-o MamIIHm
ICIW:uo MamIIHm
cu-o Nan!IJLm.
ICIW:uo l&nlIum

ICIW:uo l&nlIum
ICIW:uo MamIIHm
ICIW:uo MamIIHm

lcu-o -ICIW:uo -lem.:..m -ICIW:uo -lem.:..m -ICIW:uo -lcu-o -CIW:uo -cu-o -CIW:uo -cu-o -CIW:uo -cu-o -em.:..m -CIW:uo -cu-o -CIW:uo -cu-o -ICIW:uo -iClW:uo -
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Computation of Average Dray Cost

ICbicaao Azrow 41.6711 -87.5533: 6062~ 41.7783~ -87.7061: 15.10824798
F1<::hi=='=----fAzrow==---------+---...;4;:;1.:;:.67:.:1:::.1t----=-87=.5:::53:::..3:r.:.~:.:~=. :~.·6063~=.:~::~~:i~L:::.~:~~~:~~6'!""": --2:::9"'.3:;:'38::0084='3

F1Cbicaao='= -fAzrow==- +-__...;4;:;1.:;:.67:.:1:::.1t-_ __=-87=.5:::53:::.;3; •••••••••••••••~~•••••••••~.~:~;.. ••.••••••~:~~~:;-.--=1::::6:::.5:::125=37:.::S.,7
F1<::hi=='= -fAzrow==- +-__..:4:.:;1.:::.67:.:1~11_-.....;::-87=.5:::53"'3~:_ 60633: 41.6517: -87.5__483~:_...;1::;.6;.;:1.:..:73,-,42",4",91'"1

F1Cbicaao='= -fAzrow==- +-__...;4;:;1.:;:.67:.:1:::.1t-_ __=-87=.5:::53:::..3j•••~~~~~~~~~~~~C~~~~]!;~~~~~~~~~~'"!": _...;28=.9.::53:::8.::164:;:7'-/

~i<::hi=='= -fAzrow==- -I-__..:4:.:;1.:::.67:.:1~11_-.....;::-87=.S:::S3"'3":_._.__.~~...!Y767;-"".--.~:.6667=.+:_....::.:12=.5:;:.094820..:..:;:::;7_'"16

F1Cbicaao='= -fAzrow==- +-__...;4;:;1.:;:.67:.:1:::.11_---=-87=.S::S3:::.;3:•••••••••••••••~~~ •••...•••.•.~.~:~?; :!!:~.~:-: _...;2:::0",.1:::.88::::5:;:.07:..:0,3
ICbicaao Azrow 41.6711 -87.S533: 60639: 41.92: -87.7S33: 25.77692719
F
1CbicaIIo
=·=-----f

Azrow
==---------+---...;4.:;1.:;:.67:.:1:::.1t----=-87"""".5:::53:.:..:3:·---·--6064Q1·---.i:m;T'·--:s7.6617'"':--=25"'.9'"'"186=55:':3"'"16

~ICbicaao~·~~~======~_~~~================~=====~4~1.67~~11~=====-87~~.5~S3~3+:r_···_·· ···_·_·_··"6064:::"="·ir_"_"·_"_·"~ :g4s1 ·_ ·_·:s,:::·..;;,.7.;;467:.;.·+-;;.--_-_':':::.2::::7:.:;.0686~~:1::009:::',
~ICbicaIIo~·~~--___l'-=:::-.--------1--.....;:4:::1.67~111----=-87=.S:::.S3::::;3; ~j ~.~·~t :!!:?~~;;__-=23::;.8;.;:192=9S;.;:86_'"1
F'Cbicaao='= -fAzrow==- +-__...;4;:;1.:;:.67:.:1:::.11_---=-87=.5:::53:.:.;..3: 60647; 41.9217: _ ....:,87;;..;;.7;::05:.;.:_-=23:::.64=89:::64",4~1

F,:==:=-----f===---------+---...;:.:;~:"'~;.;:~:::.~t----=:""~:.:.5~:::::::..:!.•••.~:.=~:.=~~~::.:.:.:~I~~:~=.:~~~~· ..:-....::.:~~::::~:.:~.:.:9~:..:3.:.;:~'"'"l~
F'Cbicaao='= --f-==- +-__...;4.:;1.:::.67;.;:I:::.It-_ __=-87"""".S5:::3:::.;3; ~~.!j ~A:~~?:. :!!:?~~:-: _...;23=.866=7.:;.91:::9,7
~ICbicaIIo='= -f-==- -I-__...;4:::1.:;:.67:.:1:::.11_-.....;::-87=.55::::3~3:. 606SS; 41.6717: -87.7283,-,-":;-.__=1,,,4.:.:.12;:.;7..:;83:::3..:;04,

F1Cbicaao='= --f-==- +-__...;4;:;1.:;:.67:.:1:::.1t-_ __=-87=.S:::S3:::..3:C~~~~~~~~~~~~~:::::::::~!J?~:t::::::~~~?~~?"!":--=28:::.S::::2:::03:..:1=286,
f:ICbicaao~·=~___1'Azrow=:::-.--------t--.....;:4:::1.67~11T_---=-87:::..::.5:::.S3::3~:._ 6068~ ~.8833~_.._ _:E..:..~.1..;..;7:---=-18:::.5:.:5.:.:796404:..:;.:.:'"'I
~CbicaIIo~·~~--___l'PVS~..::CIanicaII==·:::::.. -1__--=4:::1.673=3+__-87=.5:.::;51~9; ~!j••••••••••~!:~L :!?:~~~;-.: _..:;1.:..:7.9;.;:1:::.1483=.07"'"19

Chicago PVS CIanicaII 41.6733 -87.5S19: 60602: 41.8833: ._-87..;:.:.;.;::63::.17~:-......::18:::.1::::3606=9:::5,2

F~=:=~_____l'PVS~"::CIanicaII=:::'=- --t____=4:::1.673=3+__-87=.5:;:.51~9L. ~?L.••••••~!:~!.<: ::~:~~.~ : _...:1::::;8.::;11:;:40::::5:::629:,
UIICUO PVSCIanicaII 41.6733 -87.5519; ~ 41.8517:_.__-87=.67~:'---'1:..:.7::.27:.:2::.:10::::19,

FCbicuo=·="-__-fPVS~..::O=_=iCl=~=-. --t____=4.::1.673=3+__-87=.5:::.51~9: ~ ~.~~; :!?:~.~~.~;-:_.:.1:::3.63=04=5664"'1
F'<::hi=::·="-__-fPVS~..::c::MmicalJ=::·=- --t__--'4:::1.673=3T-__-87=.5:::.51.::9-:-~_ 6061~ 41.9033: ._-87..;;.;.;..::63:;;33~~--=:19"'.6964=:;;59O=il
CbicaIIo PVS CIanicaII 41.6733 -875519:"- 6061~ 4'i:88T- -87.6883:~~~--_1'~==:::::..------t--.....;:=.::q--~~~: ~ '!"""----'1::::9..::992:.:6.::7..:;489,

j::CbicaIIo~·~~__-fPVS~..::CIanicaII=::·:::::.. -1__--=4:::1.673=3+_--'-87=.5:.::;51""'9:~..w _~~j -_..i!:?~~3L.--.:E.:!!.~82+:--2"'4:.:::.1=81:..:4.::;2602=f
j::Cbicaao::·="-__-fPVS~..::O=-=·CI=ol=-. --t____=4.::1.6.::73.::3+__-87=.5:::;51.::.;9: 60615: 41.8017: -87.6;-.:_.:.1.::1.06=91~8996=i
Cbicaao PVS CIanicaII 41.6733 -87.5519~""·"·"··"·6ii6i'~·""·"·41:8433r"""·":s7:63! 15.1031159

FCbicaao='= -fPVS=.=Ch"'_=iCl=I=-. +-__...;4:::1.:::;67:.:3.:;.31_---=-87::..5"'5:.;1:::;9j ~~~ ~~..~A.?~I:~~~~~;?~:.:.~-:-! --25-=.1=76::::9""54:::87'

F:=:=----f:=.:::~=am=:..:::I"'.------+---...;:.:::~::::::=:t----=:::.~:.:.S~:::~:.:..:'~,---'. :~~-_·_··~lt~~~,-!~~i;<-~--9-.7.:..79825:::.3.::13:::~.::~,:
Cbicaao PVS CIanicaII 41.6733 -87.5519i•..•• ..•..•..··6ii62ir..•....·4i:;:;;1"' •..:s7:64~··.::i7.-:-i_...;1",0::::.9:::528=11:::;99,

pCbicaao='= -+PVS~~CIanicaII=::·= -l__.....;:4:.:;1..::67:.:33=+-_ __=-87~.5:::5~19t ~~.•.::::~!:?!!!.~j ~.:!!?~~.~'!""": _-=2;:;1..::07:.;.40:.:1::25,5
FCbicaIIo='= -fPVS=.=CIanicaII=::·=- +-__..:4:::1.:::;673~31_---=-87::..5"'5:.;1:::.;9:-- _~j.~~!.!;~L- _-87~::.:.:.::.;71:.::5;...:_...;1~9:::.3:.:;122983==i6

FCbicaao='= -fPVS..:..::..:::CIanicaII==·= +-__...;4;:.;1.::::673=3t-_ __=-87:.:...:.:..55:::1:::.;9: ~~~j ~.~:l!!l; :!!:?~~.?:-: _...:2:::1:::.5:;;95:.:3.:.;77;.;:6,1
~CbicaIIo='= -fPVS=.=O"'-=·..:=I:::.. -1-__..:4:::1.:::;67:.:3.::.31_-.....;::-87;;..5"'5:.;1:::.9;:-_ 60625: 41.97: -87.7033+:__2~6~.890828==5"'l4

F:=:=----f:..:..::..:::=:==:=------+---...;~.:::~:::::~:.::::.:t----=:::.~:.:.5~:::~:::::t:··:~~=::~~~::~···1~1~1l:.:.:.:::.:.:.~~~+:--6:.;5:77:":11:..:.:=~.::106,
F<::hi==·="-__-fPVS~..::CIanicaII==·= --t__--'4::.1.6.::7.::33T-__-87=.5"'51.::.;9: ~~~ ~.~:~.~; :!!:?l!?!.;-:_.:.15.::.1:.:006=19:::3,3
~<::hi=='= -fPVS=.=O"'_=i"':=I:::.. -1-__..:4:::1.:::;67:.:3.::.31_-.....;::-87;;.."'55:.;1:::.9;:-_ 60630; 41.97: -87.76.-:-:__2::.9:.:::.25:.:.685=7.:..:1,9
F<::hi=='= -fPVS..:..::.=O=am=·..:::ol=-. +-__...;4.:::1.::::673=3t-_ __=-87:.:...:.:.55:::1"-:9~..••::::::~•••~?f~:~:~~T:~[::: :!?~~+~ _....::.:16:.:;.4::.78::.:5=3:::55,4
~<::hi==.= -fPVS=.=O:::-=·..:=I:::.. +-__..:4:::1.:::;673=31_-....;:-87;;.."'S5:.;1:::.;9:- 60633~_ _~ ..""""""":;5~:<_: _...:.:1.7.:.,:67=82::.1.::109:,

pCbicaao~'= -¥PVS=.=O"'_=i..:=I:::.. +-__..:::4:::1..::673~31_-.....;::-87~.5=5~1~9: ~.~ ~A~~; :!?;~:-:_...;28=.9;:;100=160=f5
FCbicaao='= -fPVS=.=Chemi==·CI:=I:::.. +-__...;4:::1.:.::;673=31_---=-87::.."'55:.;1:::.9;~. ;;;6063:::~ 41.7767: ._-87=.6667=~~--=12.::.4:::7..::287=6441

~<::hi=~'=~__~PVS=..::Chemi=::·..=I. +_--...:4~1:.:.673=3f--.....;::-87=.5:.::;51~9L. ~~ ~!;?~L. ~:7E~..:__2::.:0:.:.2:.:04:.:::5:.:83;:.;7c=j2
Cbicaao PVS CbemicaIo 41.6733 -87.5519: 60639: 41.92~ -87.7533: 25.71004623

pCbicallo~'= -¥PVS=..::O::-=·..=I. +-__..:4~1.:.:673=3t_-.....;::~==:.5:::'51~9! ~ ~.~~~l :!?;~~.'f':-:_...:25=.7;:.;90:.:1.:.;76:.:1"'"17

Cbicaao PVSOemicaII 41.6733 -87.5519: 60641, 41.945: -87.7467: 26.98942029
<::hi= PVS CbemicaIo 41.6733 -87.5519: ~ 41.8833! -87.7583: 23.77097009
~=~--+~===-------l---::=::q--_==~~ (o ----'::::.:..:~~

Cbicaao PVSCIanicaII 41.6733 -87.5519: 60647: 41.9217~ .__..:::-87~_.;:..70:::5~:__23=.5",5:::63::::1~26:,5

Cbicaao PVS 0emicaII 41.6733 -87.5519i 6064i: 41~ -87.681i 18.08647866
FCIIica«o::·="----fPVS~..::O=_=·=I=-.-------t----'4.::1.673=3T----87=.5:::.51.::.;9!•••••..•..•....6ii6SOj···..····41:B4831"'··········:s7:76:;;--':'2::'1.9::5063:::.:.:.
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=t

5

FCbicaao:::·="'- fPVS==o==·=1=-. +-__...;4.::1..::673=3t-_ __=-87::..5=5:::1"-:9' ~~1 ~!:?!!~.~ ~:~.~+:__23=.7=998=17.:.;4,1
~CbicaIIo='= -fPVS=.=O"'_=;..:=I:::.. -I-__..:4:::1.:::;673=31_-.....;::-87::..5"'5:.;1:::.;.9: 6065S: 41.6717: -87~.;.::..7::283:::;...: _...;1~4~.2:::;41~3:.::;5778:..:,

FCbicaao=·="-__-fPVS~..::CIanicaII==·=- --t____=4.::1.67=33T-__-87=.5:::;51.::.;9~ ~~~•••::·:~::~r~~I:~:~=·~;?~~.~;-.! _-=28::..407::.::.:..:1:.:65::2:=.jl
~CbicaIIo~·~~--___l'PVS~"::O:: .......=·:=1:::.. -1__--=4:::1.673=3+_ __=-87=.5:.::;51~9+,__ 60680; 41.8833: .__....:::-87:.:..Z64::.:1c:;7:'-~18::.:.4:::3:::828664=4

FCbicaao=·= -fl;~:rv..:..::Steel= -+____=4;:;1.:::682=5t-_ __=-87=.55:.;1=<3: ~~L.. ~A~.~L ~:~!.~·..: _~17"'.2:::1:::93"'9864=J
i<::hi= L1VSteel 41.6825 -87.5513: 60602: 41.8833! -87.6317: 17.46173291
CbicaIIo L1VSteel 41.6825 -87.5513i 606Oi: 41.8717: -87.6567i 17.48429906
~Cbicaao=·=----fr;~:rv..:..::Steel=--------+--......;4:::1.:::6825=I--.....;::-87::..5"'5:.;1:::.;3~····· ....•..···~···· ..···41.'85i,r..••••..•..:s7:;;.;:-i-"';1::;6':":.685=60989="'"1

~CbicaIIo='= -fr;~:rv..:..::steo1= -+__--=4:::1.:::6825=I_-.....;::-87::..5:::5~1=<3: ~ ~!~j•••••••••~:~~~~..: _-=13",.07:.:...:;468=148"'1:: ~:= :~:= :~~~:~ :~~ 41~~:_._......;:=:~:::;3::3~~_...:.:~:::::~::::~"'472"'5:::~~'7
~Cbicaao=·=----fl;~:rv..:..::steo1=--------+--......;4:::1.:::6825=I--....;:-87=.55~1:::.;3~···············6ii6i·~....•....41:gsj3r..•..···:s7:6siii:-~-"';23=.5:;:'06':":3::::SS;:';7"'"1

6

pCbicallo='= -fr;~:rv..:..::Steel= -+____=4:::1.:::6825=I_-.....;::-87=.55~1"'"3:!. ~!C~:•••~!:~~ZT=~ :!!:~·..: _ __=1:.:0=.3;:.;95;.;:1.:::686"'1
j::Cbicago::·="-__-fr;~:rv:.:...::SteoI= ;-__...:4.::1.6825=+__-87=.5:::;SI=3+:__ ...;606=1:.::;6: 41.8433i -87::.:.6~3:'-~14:::.4:::52::.:m.:..::.:..79,

FCbicaao=·="-__-fr;~:rv:.:...::SteoI='- ;-__-'4.::1.6825=T-__-87=.5:;:.51~3i 6061i:~~-41;4sr--·--··-:s1:705;-.~_-=2:::4.5::5;;,;7044=2,S
Cbicuo L1Vsteo1 41.6825 -87.5513(....··········6ii6i'~......···4i':;467!....•..••..:s:;:60s~ 6.7569273SS
P!<::hi=:!!·=~---1'r;~:rv~Steel='-------+--..:::4:::1.6825=+---=-87:::..::.5:::.51~3+: ---·......:606:::::::.:20: 41.74~ -87.6533: 9.452738407
f:
ICbicaao
=·=----¥r;~:rv=Steel=--------+----=4:::1.:::::6825=I--.....;::-87::=:.5~51':'-3~r ·6062t' 41.77si..· :s:;:6:ii,·.., -~10:::.44=14~8:::53:.,8
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COmputation of Average OIay Cost

FCIUeooo~'=~__~y;~~=Steel=~------_t---..:4:.tl:::.6825=+_-.....:.fr1=.5:::5~13L..••••.•.••••~ ...•••••~!:!'!!~.?L. ..•.•••~:~'..: __2::°::;.4:::5=15:.:.780=15
j:Chicalto~·=~__~y;~~=Steel=~------_t---..:4:.tl:::.682=5+_-.....:-81=.5:::5=13::;:._-_-.. 60623:__~,__".....:::-81=.7~1S,:.;..; _--=:18::;.8098006==49

"Chicalto='='--__-fy;::.:~=Steel==__ _t---4::.1:::.6825=+----81=.5"'5=;13:•••••••••••••••~f.~~ ••••••••••••~!:I!!l; :!!;~E;....: _-,2~1:::.0::::583=72~1:J4
Chicalto L'IV Steel 41.6825 _81.5513: 60625, 41.97: _81.7033: 26.25404268

j:Chicalto~·=~__~y;~~=Steel=~------_t---..:4:.tl:::.6825=+_-.....:-81=.5:::5~13:•••••••••••••••~~?L ••~~~:~??C.-..-..;:."!7~••::.:~:::~.83:::••t'==~6~.::1:=3~263~~25~4~5
Cbi<:a2o L'lVSteel 41.6825 _81.5513' 60628: 41.6933~ __81=.6::.:25;::,:;-.......:6:::.0:.:13:::34463=~1

F1Cbi<:a20='= -FL'IV:..:....:Steel==__ + 4;.::1.:::6825=-I-__-81.=:.:::55::.13:.;~•••••••••.•.•••~f.~ ~.~:~; :!!:?C???;....~ _~14:::..73~77~69:::5~1
iCbi<:a20 L'IV Steol 41.6825 _81.5513: 60630; 41.97: _ •.......:-81=.7::;6:'----.::28::;.6803=~97~99q
Ic::bicom L'lVSteol 41.6825 _81.5513' 60632> 41.8083~ _81.705: 16.03447587

j:1Cbi<:a20='=----FL'IV~Steel=~------+--...:4:.t1.::::6825=1I---_81=: •.:::55~13:.:i'"·············6ci633r········4i:6Si71·········:s:;~'..: --'2:':::.4:::982S=1':::12~4

F'Chicalto=·= -FL'IV:..:....:Steol==__ + 4::.1.:::6825=ir-__-81.=:.5:::5::.13:.;~•••••••••••••••~~l •••••••••~.~~~j :!!~~;.... _..:28~.4::::3~18223=~6
FICbi<:a20~'= ~L'IV~Steel=~------+--...:4~1.::::6825=if----81~.:::55~13~, ..::60636'3._ 41.7767: _~-81=.:::66673:c---:;12::;.02:::::::600644~,
F1Cbi<:a20='=c-__~y;~~=Steol=~------_t---..:4:.:1:::.6825=+_-......;:-81=.5:::5=;13L••••••••••••~~ .•.••••••••:!!:??L.•.•.•••~:~...' _-=1:.::;9:.::;.9::127=13~6
IChicalto L'lVSteel 41.6825 _81.5513, 60639: 41.92~ ~_81=.:-:75:::3,"3'_-..:25:::.~17::04::::5~0~15q

Flc::bicom~'=c-_~~y;~~=S~teoI~-------+--...:4:.:1:::.6825=t_-......;:-81=.5:::5~13~ •••••••••••••••~•••••••••~.~~~C ....:!!:~~.?;....~ _-,25=.1::;11:.:1",57",°:<11

",iCbi<:a20='= -+'I;::~..:..:Steel='-- _+---=4c:;1.:::682=51_--=-81=.5::.51=3-;.:,_-.~ 60641, 41.945: ...::.fr1=.7~~467:::;.:_--=:26::;.4~1:::82S=69~5

~1Cbi<:a20='= -¥y;::~..:..:Steel='-- _t--.-...::4~1.::::6825=I_-......;:4r1=.5:::.51:::.3:.••.••••••••••:~~.=....:!!:~.~~::::= .•~:?~.~,..~-_23=.28=184"'3:::3~8
~IChicalto=·= -¥I;::~..:..:Steel='-- _t-----'4~1.::::6825=I_----'-81=.5:::.51~3:;.:_~ 60647: 41.9217: ~...::-81=.7:.::0,"5:,---..:22::::.::::95::::3::::50::::3::::92=i
F1Cbi<:a20='= -¥I;::.:~..:..:Steel='-- _t---..:4::.1.:::6825=I_--=-81=.5"'5:::.;13~ '-'606481--~r- _81.681;.~_...:1~7=.5~136=287~9
ICIUeooo L'lVSteel 41.6825 _81.5513(·············606SOj·········.l:B483r··········:a;:7~ 21.51804049

IChicalto L'lVSteol 41.6825 _81.5513: 606S1' 41.9017~ _81.7383: 23.26055882
F
1
Cbi<:a20='=----¥I;::.:~..:..:Steel='---------t---=4::.1.:::6825=t--......;:4r1=.5"'5~13i···············606sit"······4i:67i·;j·········:s:;.m3'.;.:--=14~.3~1~578S~1!:l4

F1Chicalto=·= -¥y;::.:~..:..:Steol='-- _t---..:4::.1.:.::;6825=t_-......;:4r1=.5"'51:::.;3~•••••••••••••••~?j ~.~??~?L ••••••••:!!:7.~~.?;.~ _...:27=.7",580687="'-'-11
ICbi<:a20 L'lVSteel 41.6825 _81.5513, 60680; 41.8833: _81.6417: 17.77761854

F1Cbi<:a20="= -fAan==.e.:::Steol= +-__..:4::.1.:::669=5t_-......;:-81=.5:::522=E•••.•••••••••••~}L ••••••••••~}.~~L ••.••..•~:~~.~'..~ _-.::18::;.1:.::;973=1::2°"'13
ICbi<:a20 A<meSteel 41.6695 _81.5522: 60602: 41.8833~ _81.6317: 18.41470412

F1Chicalto=·= -fA<m==.• .:::Steel= +-__..:4::.1.:.::;66:::9::.5t_-......;:-81=.5:::522=;~•••••••••••••••~•••••.•••~.~!r!.~?! :!!:~~??;.~ _...:1=8:=.3",74:::7385=:<17

1<::Ili= A<meSteel 41.6695 _81.5522: 60608; 41.8517: _..:4r1=.67~:1-~1:.:.7.5:::1::5:::56004=~

F1Cbi<:a20='= -fA<m=:.::;• .::;Steel= +-__...:4::.1.:.::;66::9::.5t_-......;:-81=.5:::522=j...••••••••••••~••••••••:!!:~~ ...••..•.~:~~.~~~.;.:_-=13~.86=26=:9::::50~5
FICIUeooo~"= ~A<m=:::.e.:::Steel=-------_I_--..:4:.:1.:::66:::9:::5t_--=-81=.5:::522=;.:.__• 6061~-~..~L _..fr1=·:::63::::3::3,:;-.....:1:::9.9::::.77=967=51~
F1Cbi<:a20='= -fA<m=:.::;e.::;Steel= +-__...:4::.1.:.::;66::9::.5t_---81=.5:::522=;;•••••••••••••••~}.~ ••••••••••••~.tl!!lt :!!:~;.: _...:2~0:=.23::6::2~6883~
ICIUeooo A<meSteel 41.6695 _81.5522: 60613; 41.9533: _81.6583: 24.45994438

F1Cbi<:a20='='--__-fA<m=:::e.::Steel= +- 4::.1:::.66:::9::.5t_---81=.5'''522=L•••••••••••••~!~t .••.••••:!!:!'!!~.?L. •...••••••:!!:~~.;.:_~l1~.34872=~OO7~
F1Cbi<:a20='~ -lA<me=~Steel= _l-----::4~1.::::66::::9=15 1-__-81~.5~5:::22",:_ 60616: 41.8433~ _ _81=.6~.:::3:;..:_~1.:::5.3~72S=0~13:!.J7

F1Cbi<:a20='='--__-fA<m=:::• .::Steel= +-__...:4::.1.:::66:::9"'5t_---81=.5"'522=;~ =~}.~..~~:~:=:.~:?P.~:;.~ _...:25~.4~32~9086~~5

j::=~:=~--~=.=~·~:::=--------I---...:::.t~::::::::::::~+--.....::=~:::~:=:.;t'- •.-•••~~=•••;;~; ••••••••~~;~L ..:=;~;1:~;--:..:;~.:::5~0::::5~=3::::jl
j:1Cbi<:a20~'=~__~A<me==Steel=-------_I_--...:4:.tl:::.66:::9:::5+_-.....:-81=.5:::522=;.: 60621, 41.775~ -81.64=17:..;.:_~11~.1::::689=30::::584
F1Cbi<:a20='='--__-fA<m=:::• .::Steel= +-__...:4::.1:::.669=5t_---81=.5"'522=;~ 60622r--4l.9017r--_·--87JmJ:;.~_...:2~1:::.3:::31~3~73~0~1
ICbi<:a20 A<m. Steel 41.6695 _81.5522~:"··········"60623j·········.1:s:i83r········:S:;:7i·s~ 19.52152226

j:1Cbi<:a20~'=~--~A<m=~.~Steel=--------I---...:4:.tl:::.669=5+--.....:_81=.5:::522~L ••••••.••••••~~ ••••••••••• ~!:!!!!:.;..L-..-•••-••-.~·,;:•• :;..:?:f:.~!?:<-: --2=1:'::.8:=1=809464=~

FICbi<:a20~'=~__~A<m=~•.::Steel=-------_I_--...:4:=1:::.66:::9:::5+_-.....:-81=.5:::522=:. 60625; , 41.9·!L..__•.:,87=.7~0.:::33:.;..:__..:27::.:.::;15::::3::::55::.::j2
F1Cbi<:a20='='--__-fA<m=:::• .::Steel= +- 4;.::1:::.66:::9"'5t_---81=.5"'522=;:•••••••••••••••~~ •••••••••~.~:~n :!!:~.!~:;.: _...:5::o.644=782229=~
ICbi<:a20 A<m. Steel 41.6695 _81.5522, 60628; 41.6933: _81.625::,::--.......:6"'.1:::83::.:2:::;434=57:.j

F1Cbi<:a20='='--__-fAan=:::• .::Steel= +- 4;.::1.:::66:::9::.5t_---81=.5"'522=,L••••••••••••~~ ••••••••:!!:~L ••••••:!!!.:?'ih:.;.'--=1~5::::.2S:::5~1:27~1
Cbi<uo AaneSllOol 41.6695 _81.5522, 60630: 41.97~ 4r1.76' 29.49475715

FICbi<uo=·:::Il==-~_--TA<:me==SIIOoI= _t---=4:::1.6695==t----81.::.:.::.5:::5=22::;~ •••••••••••••••~~ •••••••••~.~~t :!~:?P.~;....~ _~16~.66S08=~12~1
ICbi<:a20 A<:meSllOol 41.6695 _81.5522, 60633; 41.6517, _81.5483, 1.471081367

~1Cbi<:a20='= -fA<m=::.e::::Steel= +_--...;4o:;1.:::669=51_--=-81=.5o:;522=;t••••••••••••••~~L :!!~i .•..•••••~:~..;.:__29=.1~07800=~1~7
ICbi<:a20 Aane Steol 41.6695 _81.5522, 6063t>: 41.7767~ _81.6667' 12.66254361

FICbi<uo=·:::Il~__-fA<:me==SIIOoI= _t---..::4:::1.66=9S=t----81.::.:.::.5:::5=22::;~ •••••••••••••••~~••••••••••••~.~:??t :!!:'!Ef.;....~ _..:20~.3~28~1~6988~
ICIi<:oao _SIIOoI 41.6695 4r1.5522' 60639; 41.92: _81.7533: 25.93324309

~1Cbi<:a20='= -fAan=:::.e.:::Steol= +_--..:4o:;l.::;66::9::.51_--=-81=.5:::522=;L ~~ :!!:?E.~L. •.•••••~:~!?..' __26=.07=025:::2::03"'1
ICbi<:a20 AaneSteol 41.6695 4r1.5522: 60641: 41.945~ _.::_81:;..;:.746=7;..:_-,27=.22S=34::::7~lq9

~1Cbi<:a20='= ~A<:me==Steol=-------+_--..:4~1.::::669=51_--=-81=.5:::522=;~•••••••••••••••~j•••••••••~.~:~~L~•••••:!!:?~~:..~ _...:23=.973=908=1:<17
ICbi<:a20 Aan.Steol 41.6695 _81.5522: 60647; 41.9217: _81.705: 23.80545236

~1Cbi<:a20='= -fA<:me==Steol= +_--..:4:::1.::::669=51_--=-81=.5:::522=;t.••••••••••••••~ ••••••••:!!:~~j ••••••••••:!!:~~...~ _--=:18:::.3:=2::::429628=~
ICbi<:a20 A<:meSllOol 41.6695 _81.5522: 60650: 41.8483i, 4r1.76: 22.13096004

~1Cbi<:a20='= -fA<:me==Steel= +_--..:4:::1.:::669=51_--=-81=.5:::522=;~ •••••••••••••••~!j •••••••••~.~~.~?; .••.•••••:!!:~;.~ _...;24=.023=1;:.17::08~
Ic::bicom A<:meSllOol 41.6695 _81.5522, 6065S; 41.6717: _81.7283: 14.21766236

F1Cbi<:a20='='--__-fA<:me==SIIOoI= +-__...:4::.1.:.::;6695=t_---81=.5"'522=;-~••••••••••••••~?i :!!:??~.TI •••••••••~:?m;.j.:--=28::;.67=484=71'=12
ICbi<:a20 A<:mosteol 41.6695 _81.5522' 60680: 41.8833~ _81.6417, 18.71137676

FICbi<:a20~'=~__-fMatblohood===:.:Lim=·::::.'-- _t---..:4:.:1.:.:.70:::56"'1---..:4r1=.5464=.;~ •••••••••••••••~!l ••••••••••:!!~L ••••••:!!,~.!~:..~ _-,1:::5:::.602828S==:<I1
IChicalto MatblohoodLim. 41.7056 _81.5464: 606OT: 41.8833: _81.6317<.,_~1:::.5.9=:1~29008=~

j:1Cbi<:a20='~ -lMatblohood===:.:Lim=·~ec- + __..:4~1.c:.:70::::5~61-__-81~.5464=<c..••••••••••••~t ••••~•• :!!:~ili~.-...-...~:~~.i!+-: _~1:::6.096=5::::3~766:::j
IChicalto MatblohoodLime 41.7056 _81.5464: 60608: 41.8S17~ ,_.::-81::;.~67:;.:_-=1S~.44::;923=5~37~

j:1Cbi<:a20~'=~__~Matblohood~==~Lim~'~e~ _t---..:4:.tl~.70:::5:::6+_-.....:-81=.5464=;~•••••••••••••••~•••••••••~.~~t .....•.•:!!:~~~f.;....~ _-,I~I.::::.96736=::::1=:3q9
ICbi<:a20 MatblohoodLime 41.7056 _81.5464: 60610; 41.9033: _81.6333: 17.43411032
ICbi<:a20 MatblohoodLime 41.7056 _81.5464: 60612> 41.88~ _81.6883' 18.1S096416
FICbi<:a20~'~~---¥Matblohood~==~Lim~·~.~-----+---..:4:.tl~.70~56,.--...:_81==.5:;:4645t"············606i3r········4i:;s;3~·········:s:;.6;83·.;.: --2~1~.94:::.2:::660=543
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Computation of Average Dray Cost

J:=Chicogo=.= -¥MIIIb==�ehead==Lim"'.=.'__ -+__--"4"'1.:.::70"'5:::.61-_--"..g;=.S464=!......•••......~!~J ~!;~EL .......•....~:~..: _....:::8.==883~2=9:.:.75::.:1~3
FChi==·= -¥MIIIbIehead===.=Lim=·:::. -+__--=4c:;1.:.::70:::5.;:.6t-_--=..g;=.5..:;464:.:.;~- -~~~~ ---~!:!'i~3.L_.._ ;:!l2:.~i_~_...;1:::3::;.00486=::::1:;:3,3
J:=Chicogo=.= -¥MIIIbIehead===-=Lim"'·=.'__ -+__--"4"'1.:.::70"'5:::.61-_--"..g;=.5~464~~..••.•••.•....•~!.~j ~!;~.1~;.•.....•••.:~7.:?~~;-~ _...;23=.1.;;;83:::1::.;93;..;4"19
FChi="·="-__-fMllIblehead===.=Lim=·:;:. +_--...:4.:.:1.7:.:0:::;56=t----..g;.=:..::.5"'464::.::.;,- 60619, 41.7467: ..g;.60;:.:51-'_...:5::.:.77.:.:83:::;5::::6:::;5489Chicogo MllIbleheadLim. 41.7056 ..g;.5464' _~ ..·--..-:.l.74r-..-..87:'6S33: 90658639791=="'----+=====------+----===1----==-=<; , --::':'===1

J:==:=:=-----¥::====-=:"':=:'-------+----"~"':::.::~:"'~:::.61----=:=~~:::::.;~-··-···-_·_=~-···_·4;~~~1- ·-~:;.;::::;:;:.~;7~~-~~~::::~~~:O:::9:::;:~:,:
J:=Chicogo=·=~ ¥MIIIb==Iehead==Lim"'·=.'__ -+__--"4"'1.:.::70"'5:::.61-_--"..g;=.5~464~!···············6062jr········:.1:84S/··········:s:,"'·:;..;:.is"'·!_-::;17.:.83:::;I;:.:87;;.;5:::5=11
Chi= Marl>!dIeacILim. 41.7056 ..g;.5464,-_....- 60624E 4i:ssr·......-.:s7.7217' 1996259635
P="'----F====------t----===t----==-=<;······················,..··.•....•.•••.••......••.......•••••.~-=.==,
Chi= MllIbleheadLim. 41.7056 ..g;.5464~ 6062S: 41.97!__--'-87;.;y.~7.;.;03.::.3i-~_..:2:..;4.:;;.82;:;03=685""'19

"Chi=='= -fMllIblehead===:.::Lim=·:::.:..- -+ 4:.::1:.:..70;:;5:::6+-__..g;=.S464~~......•.••.••••~~~ .•.••••••1.~..~.~;.•...•.•.~:~!~;-~ _...;7:.::.5:::034=7;:;025=11
f:Chicogo='= -fMllIblehead===~Lim=·"'.'__ -+__---'4::.1:..:..70"'5:::6t_----'..g;=.5464=:.;,.- 60628; 41.6933, ..g;,=.6;;;;25;;.'_~6..:422=602=997"-1
"Chi=='= -fMllIb=::Iehead==Lim=·:::.'__ -+ 4:.::1:.:..70;:;5:::6+-__..g;=.5464=-=-:i......~=..~~.=....~!:?Z~j ..~~:3!.:?~?...' _...::14:::.2:;:097=13839
"Chicogo='= -;:MIIIbIehead===:.::Lim=·:::e:..- -t 4:::1:.:..70;:;56"+ ..g;=.5;..;4.::.64,,~._ •.~~ .....~L---.--87=·7c::6.i-~ _..:2:.:7:.:.440=1;:;63:::8=11
f:Chicogo=.= -fMllIblehead===~Lim=·"'.'__ -+__---'4::.1:..:..70"'5:::6t_----'..g;=.S464=;~.......•.•.••••~~••..•.•.•1.~:~.!!:!;. _E.:?~.~;-~ _..:1:;:5::.25:::3:..:.7=.:51:;:38,
"Chi==.= -fMllIblehead===:.::Lim=·:::.:..- -+ 4:::1:.:..70;:;5:::6+-__..g;=.5;..;464::..:.;,._ 60633, 41.6517: ..g;.5483:,":__4",.3::.;5:::.404=964::..:=t2
f:Chicogo=.= -fMllIblehead===~Lim=·"'.'__ -+__---'4::.1:..:..70"'5:::6t_----'..g;=.5:::464::::.::. •••::=:::~~~~::~~~i~1=~:~~:~ ...1__2:::7.;...4::;;93:..;85;=.7:::5",,8

"=:=:=----f~=::Iehead==:=:"'::..------+-----'~:.::::.:.:~:;:;:::::t---:=~:.:::::.::;l··:·::·::=:•..•;.~::: .....•~~;;~~L:=:=~;:.::.•.~:.1;.--":~:::::=4~"'~=19:::;:1
f:Chi=='= -fMllIblehead===~Lim=·"'e'__ -+__---'4::.1.:..:.70"'56"+__..:-87=.5464=:.;,. ..::6063=~9; 41.92, -87.7533, 24.05360748
"Chi==.= -fMllIblehead===:.::Lim=·:::.:..- -+__---'4:.::1.:.:.70;:;5:::6+-__-87=.S464:.=..:~........•.••...~~........•~!:~.3.~ ..••.....~:~~?...' _...;23=.5:::;3073=5::::8'11
f:Chicogo=.= -fMllIblehead===~Lim=·~.'__ -+__---'4::.1.:..:.70:::5:::6t_--=..g;=.5464=:.;~.--~_60641:_.__ 41.945, ..g;.7467~ 25.19920062

f:Chicogo=.= -lMllIblehead===~Lim=·=.~ + __..::4"'1.""70:::56==+-__..g;=.5464=:.;:•.••....•••••••~j 1!:~~;. ••..••••:!?;7.~!!:3.~:--=22=.3;.::25:..:73~5:.::18=l
1Chi= MllIbleheadLim. 41.7056 ..g;.5464: 6064;' 41.9217: ..g;.705' 21.64003301

",,1Chi==·=- -lMllIblehead===c::Lim=·:::. + __...:4c:;1."'70:;:56==+-__..g;.::.:..:.5::;:464=:L...........••~~........•~!;~?1L. .......•~;~~+-:_...:1~6.3::.:1~82~07~144
""IChicogo=·=- -tMllIblehead===:.::Lim=·:::. + __...;4c:;1."'70:::56:r__..g;.::.:..:.54=-=64"i~.~.__.;;606;.;:~~....... 41.84831 ..g;.76: 20.73806627

"IChicogo=·= -;:MIIIbIehead===c::Lim=·:::.'-- -t__'--4;.:.1."-70;:;5;.:.6+-__..g;=.5"'464;;..;;, 60651, 41.9017: ..g;.7383':---=22=.15",O:.:.173=02",
f:IChicogo=·= -fMllIblehead===c::Lim=·~.'__ -..,...-+__---'4:.:.1.:..:.70:::5:::6t_--=..g;=.5:::464~:"._··············606S~·········:.·i."67i;:r-·······:s;:728:i'-!__1:.;4"".9.;:.37:.:6:::287::..:.j7

":=:=:= -f~=::Iehead==:=:::::'-------+-----'~:.:::::..:.~:::.;::::;:t--'--:=:::::.:::::..!::.:.==.~~:·=r~=Ji~:m~::::.:.:~~~...; -...;~::::;::::=;=.78S=3S4;;:2""~
f:IChicogo=·= -fM~ortan=~Salt='-- +_--..::4:.:.1.~71~23:q..--...:..g;=.54:::1~9~••••...•••••••.~!~ ..•.•.•••.~!:~.~..•....••:!?:~~~;-~__1::5"".2:.:;45:..:4.;;17;;:5",,2
",,1Chi==·=- -tM=ortan==Salt=-- + __...:4"'1."'71:::23:r__..g;.::.:..:.S4=19:.;:. 60602, 41.8833, _..g;=.63:::;1~7,;--~15::::.5:::;92=60609=::j

"IChicogo='= -;:M=ortan=::.Salt= +-__...;4;.:.1."-71;:.:23.::.r ..g;=.54"'1=9!:~:~~= ...~r~:::..~!:~~.C~: ..-E.:~~.~?~: _--=1.;;5.:::85::83:::3:;:9,5

f::=:=:=----f:~:::="':='--------+---..::~:.:.::~~:~::q..--..::=::::.4:~:j····---·-~"-··~i~~--··:s7:Isfo;3~j-......:1:;=.~~=~:::966;;.;783:::1-"1:
1Chi= MortanSalt 41.7123 ..g;.5419(··············6061~·········:.1:9033r-······:s;:6:i331 17.09398607
J:=ICbi<aao=·=-----lM=ortan===Salt=--------+---...:4.::1."'71:::23=t----..g;.::.:..:.S4=19:.;!·.-..- :....•.••~!~..~::=:~~ -E..~~'--"lc:7.97=1=49:::354
f:IChicogo=·= -fM~ortan=~Salt= +_--..::4:.:.1.~71~23:q..--...:..g;=.5:::.41~9'. 60613, 41.9533: ..g;.6583""'_....:::21::.:.6063=:;.::.94:.:.77"1
",,1Chi==·= --¥M:::ortan="'Salt='__ +_--...:4:::;1."-71::23:q..--...:..g;=.54:::.1~9~·:~=·~~::~i.~~:::.=~~!?I=:.:=~:~.:~~~;-~ _...:8::;.60=74877=0.:2",,2
"IChicogo=·= -;:M:::ortan=::.Salt= +-__...;4;.:.1.;;.;71;:.:23.::.r ..g;=.5"'41::.:9:. 60616; 41.8433: ..g;.63~: _...;1::2",.7..:;44;,,:7.;;61:;:5,2

""ICW:aao=·= -fM~ortan="'Salt='__ +_--..::4"'1.~71~23:q..--...:..g;=.5:::.41"'-9:!. ~!{ ..: ~;i!.~~::= :i?1.~~ '---=22.=9.:.;40804==f2

"":=:=:=-----¥:::::::="':=-------+---...;~;.:.::"-~::::=t---...::=~c:.1~1:~·---_·_- :~~~......•_.41:1~~r·-· ..-:..:::.:..~:.;;::.::~i-~ -...::=:=67"'1~=7:.:.~:::::4:
1Chi= MortanSalt 41.7123 ..g;.5419(··············6062ir········4i:;7Sr·······:s;:64i7~ 9.514957805
""1Chi==·=-----¥M:::ortan="'Salt=-------+---...:4"'1."'71::23=t---...:..g;=.54:::.1::9+'---..::606=22:~:-- ......4i:9ci"i7r·...-..g;=.:::.6783~:;---=1::::8.:.:.84:::2.;;686=38'1
IChicogo MadmlSalt 41.7123 -87.S419i···············;;Q623Y"·······4i:s:mr·········:s;:;:is, 17.77153371

",,1Chi=='= --¥Morton==Salt= +_--..::4"'1."'71::23:q..--..::-87=.54;::;1~9~ .•••••••••••.••~1L. •••••••••1.~~-••--••-•••-.:87-••.::;.::.:;~0':~.::;"t:---=1"'9.84896==5"'76'1_ ..
IChicogo MadmlSalt 41.7123 -87.5419! 6062si 41.97: -87.7033i 24.54766205

""ICW:aao='= --¥M:::adml="'Salt= +_--...:4"'1."'71::23:q..--...:..g;=.54;::;1"'-9' 60627' 41.6467! -87.6183' 8.129442856
1Chi= MortanSalt 41.7123 -87.5419r············;;Q628r········4i:6933r·········:s;:6iS..., -~6.;:;88::.178=1486=::..:.t

""ICbi<aao=·= --¥Morton==Salt= +_--..::4"'1."'71"'23:q..--...:-87=.54;::;1~9~ .••••••••••••••~~••...•.••1.~:??P.;•.••••.••~;?~;-~ _...;1:.;4;:::.3:.;31:::5",73:.:.7=18
1Chi= Morton Salt 41.7123 -87.5419, 60630; 41.97: -87.76; 27.2S482343
ICID<oao Morton Salt 41.7123 ..g;.5419' 6063Z 41.8083! ..g;.705' 15.2785892
~~:..-_--r:=~~-----+-_--':~=j--~~ ······························t---===,
J:=IChicogo=·:=Il"-__-fM=ortan==Salt=-- +_--..::4.:.:1."'71:::23=t----..g;.::.:..:.54=19:.;~ .._ ..~.~.;;6063=3t. __~J.L.-.:...g;=·S483=~;_.....::;4.9::::1~944=53:::;55::j

F1Chi==·=- -tM=ortan==Salt=-- +_--..:4.:;1..;.:71:::23=t----..g;.=:..::.S4=19:..;:..•....•..•••:.~~~j 1.~~~;.•..•.•••:!?;~;-~ _-=27::.:..4::::3~51:::32889
J:=IChicogo=·:=Il"-__-fMorton===Salt=-- +_--..::4:o:I.:.:71:::23=t----..;..g;=.54=19:.;.,~ __.:::6063~6;. 41."67, ..g;.6667' 11.33743562
1Chi= MortanSalt 41.7123 ..g;.5419 , 6063!(" 41.79! ..g;.7733' 19.70593503

~IChicogo~·~~~======~Morton~~~~~Salt~=============~=====~4~1.~71~23~=====-87~~.S4~~19:.;.i·_·· __···_··_···_····.606:i~············4i;{ ····_··_··..g;-"···:..:.·:,:.;;·S·~33~'==~23~"".""92S::.::1~4"':::.28='5"l
F!~":="----fM=_==Salt=--------+---...:4.:.:1.7:.:1:::23=t-----87.=:..::.54=19"'~ .....•••...•••:~ .•••••..•1.~·.~~;••.~:•.•.~:~~.?;-~ _-=23::o.=I84",1~38095
,..........., MortonSalt 41.7123 -87.5419, 60641, 41.945: ..g;.7467' 25.02530127

",,1Chi=='= --fMorton==Salt= +-__...:4"'1.;;.;71::23=t_--...:-87=.54c:.1~9i......•••••••••~..•••.•••~!;~~L. •....••_E.:?~:+'__22.2=:::6::o5966=25='1
IChicogo MortanSalt 41.7123 -87.5419, 6064"1: 41.92171 -87.705: 21.4276902
J:=1Chi==·=- -tMorton===Salt=-- +_--...:4.:.:1..;.:71:::23=t----..g;.=:..::.54=19"'~ ~j 1.~:~J.••.....•••-E.:~.!;-~ _--=.:16::.:.1::::689:::.1~5~1
IChicogo MortanSalt 41.7123 ..g;.5419 , 60650; 41.8483: ..g;.76' 20.74990455
F1Chicogo=·=-----tM=ortan=:::Salt=-------+---..:4;:;1.:.:71:::23:r--..g;~.54=19;.;'···--·606Sif""""4i.9Ol;r-·--.:s;.::;.73;.:.;83~';---=22.::;02'-'6~9.:..13=84"l
I-'==::.......--~===-------I_---':.:.:.:.:=t--....::.:=:::..: , +.---====:::::f
F1Chi==·=- -tMorton===Salt=-- +_--..:4c:;1..;.:71:::23=t----..g;.=:..::.54=19'"j:.~ 6065~ __ 41.6717~ -87.7283~ 15.40088899
fIChicogo~·= -¥Morton==Salt='__ +-__..::4:.:.1.::71~23==t--...:..g;==.S4:;:139:•.••..•••.•..••~~f: 1!~!?;. .••...•.:!?;7.~~.'[:;-: _...;25=.984=5.;..7803==t
1Chi= Morton Salt 41.7123 ..g;.5419i......_ 60680i 41.8833: ..g;.6417! 15.98393655

1Chi= 41.7128 -87.54 i..........••..•~~J. 1!:'!!l.~~ •...•...._E.:~~.!!:! ' __1=5;:::.27;;.;1=3.;;61:..;46""
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Computation of Average Dray Cost

IChU:uo 41.7128 _n.54:•••••••••••••••~•••••••••~~:.~.~~•••••••••:!!:?~!.::- _...:1:..;4;;;.4:::S92=68;.:;I-=12
ICIil:uo 41.7128 _n.54; 60630; 41.97: _n.76; 27.32347847

ICIil:uo 41.7128 -n.54L........•....~~ ~!:~L.. :!!:!.~~; _-:::IS;::.3;:;.907=14,:,:S'-=I2
IChU:uo 41.7128 _n.54' 60633, 41.6S17~__...:-n;;..:;:.S483=;:----.:4::::.9;.:.77:.:9063=::29"1
ICIil:uo 41.7128 _n.54~ ~.~~ ~.~~?; :!!~~:-! _...:27=..s:::30603=;.:.7.,4
IChU:uo 41.7128 _n.54; 6063~ 41.77(;1: _ ....;-87=.66(;1=+-:_...:I::I;;;.45=572=63==1S
ICIil:uo 41.7128 -n.54l ~~ ~!:??;. ~·.7]?? ; _-:::19..:.;.83;:;.8685=:::86'-=1
Cbil:uo 41.7128 _n.54: 6063G; 41.92; _n.7S33: 24.00665473
CIil:uo 41.7128 _no54l 6064~ 41.9733:··· ·····...;-87=.66.:::1::.:7'i-~ -"':23=.2"'"l1:::96"'"S"'46'

ChU:uo 41.7128 _n..s4r············606.iir·········.i:94;r·······~:7467~ 25.09673936
CIil:uo 41.7128 _n.54' 60644E 41.8833~ -87~.7:...;S"'83:.;;--=22:::.3:::6::.164=7S""I1;. .;. +----'===,
CIil:uo 41.7128 _no54; 60647, 41.9217~ -87.70S:;.;.'__2::;1::..4::.9O::S;;;94:::3"-19

~ 41.7128 -n.54~·=~~ :~:~:=~ i.~,~.~.4r::·~·::=:~,~!:-~ _...:1::6:::.2:::;46:::::99223==-1
CIil:uo 41.7128 _n.54' 606So; 41.8483; _n=.7:..;6'+-:_--=2","0.::::85::902=1"14

0W:0A0 41.7128 -no54j ~~!L ~!~!!.L. -in?~+-; _...;22=.1:::;0972=0:::1,1
ChU:uo 41.7128 _n.S4: 606S~ 41.(;11'4-_ ,-,-87=.7",283~: _...:I;.:;S:::.S:::S93=S409""'-1
CIil:uo 41.7128 -87054; 606S9; 41.9917: _n.7017; 26.02614252
ChU:uo 41.7128 _no54 ~ ···············606iiOj·········4·im3r·······~:6.ii7:-~ --'1::6:::.027=1""193=::::.t3
CIil:uo IComiIl 41.(;1Sfj _n..sSS6' 60601: 41.88S~ _n.6183; 17.64641281
~CIil:uo~·=~---fICllRill=E..---------1I----.:4=1.=(;1:..:Sfj=t---;;:_n.:.::o5:::S::.S6"-;i···············606Q2Y········.i:ii83{········:g:;:6j·i,+-; --=1':'::7.85=766""9"'4'3

~CIil:uo=.= -fCamill=~ +--~4:.:1=.(;1.:.::S:..:6'1----.:-n=.S:::S::.::.;S6l 606071 41.1rJ17: _n.6S67~:----,1,,-7.::::S,,",11:::244=S81
law:u.o CIIRill 41.(;1Sfj _no5ss6l···············60608j·········4i;~i,1············~:67~ 16.9S302513

~IClil:uo~·=~---fCaQ!il1=E..-------~I--.....;4""1.=(;1:.:S""6t---"'-n.:.::.::::SS=S6j ~ ~!:~L. ~.~~.~~.t-~ _-=1::::3.3",03::::2,,1,<:IS'1S
Flaw:u.o=·="-__-fCamill==- --1I-__4:.::.1:.::..(;1~Sfj=t-__-=-n::.:.:::SS"'"S6=-j'._ 60610: 41.9033~ _n.633:",3;;.----=.19",.4.:.:23=:OO=383=,j
10W:0A0 CIIRill 41.(;1Sfj _n..sss6f 6061~4"i:8i-'-·_·':s7.688:J~ 19.673721rJ4
~IChU:uo~·=~---fComill=E..---------1I--.....;4""1.:::(;1:.:S""6f---"'_n.:.::o5::::S::.S6:.:l···············6061{········41.9;331·········~:6sii:i:-~ -;;23::::.9027=-=03:::'85'

IClil:uo CIIRill 41.(;1Sfj _no5SS6' 6061Sr--.u.8017l ------:s7j;, 10.7926S901
F=;Cbil:uo~·~~----+ComiIl=~---------1r--.....;4::.1.::(;1=Sfj:::t---:::_n:::o5:=S::::::.S6t·············606i~·········.i:8433r···········:g:;.6i+-: -":1~4.8~1:::096307=4

ICIil:uo CIIRill 41.(;1Sfj _no5SS6~ 6061~ 41.94S' -87.70sl 24.86912776
p:ICbil:uo~·~~----+ComiIl=~~~~~-----1r--.....;4::.1.::(;1=Sfj:::t---:::_n:::o5:=S:O:S6:<.;j ··············6061~·········41.7~r·········:g:;:60S:-l --=6.9893=~S7::.97~9

ICIil:uo CIIRill 41.(;156 _no5SS6: 60620: 41.74~ -87.6S33: 9.446669166
p:ICbogo~·~~----+ComiIl=E..---------1r--.....;4::.1::.(;1=Sfj:::t---:::_n:::..s:::S:O:S6~~t·············6062ir··········41.77sj·········:g:;:i4i,,·.j..: -"::1::::0.;::61::=64OQ=I:::tS
ICbil:uo CIIRill 41.(;1Sfj _no5SS6j 60622l 41.9017' -87.(;183~ 20.7(;162578
FICbil:uo=·="----fCllRill==----------1t---4;.:;1.:.::.(;1;,;:Sfj'T--...:_n::.:o5::;S"'"S6~l···············~·········41.8483r··········:g:;.7is:-l --=lll.9T.103=:'::::S::'724

ICbil:uo ,COmiIl 41 (;1Sfj _n..sSS6: 6062": 41.si: -87.7217: 21.26259776
~IChi<oao=·=.----iI=CIIRill=---------t---4~1::::(;1:.::Sfj'T--...:_n::...s==S;.:;S6"":i""··············6ci62Sr···········.i:9i!·········:g:;.7033"!'"; -"':2:::6.=:S9029=':':17'1

F1ChU:uo='=~__-fIComill=E.. + 4.:.:1"'.(;1"-S6,. -n=..s:::S:::;S6"i!..........•••..~~~ ~!,~L •.....:!!:~!~:-!_-,S:::.S",73::;S:..:86:::;S::..:7=-11
ICIil:uo ICllRill 41.(;1Sfj _n..sSS6: 6062B; 41.6933: -87.625; S.782009747
ICbil:uo IComiIl 41.(;1Sfj _n..sSS6; ~ 41.7783~ -87.70(;l; 14.74919646
F1CIil:uo=·=.----iI=CaQ!iI1=---------t---4~1:::.(;1.:.::Sfj'T--...:_n::...s=:S;.:;S6"':;'···············6063or···········.i:91r···········:g:;.76"!'"' -"':28"".""93::'36::S002"""'1

F1ChU:uo=·=. -iI=ComiIl=- t-__4~1;.:;.(;1.:.::Sfj'T--...:-n::...s=:S:.::.S6.::.;!........•..•••.~~•..••....~.~,~l ~,~~~;-~ _-=16::;.1::3:::;17:::;9S:::36"i
CIil:uo IComiIl 41.(;1Sfj _n..sSS6: 60633; 41.6S17: -87.5483, 2.017442538
CIil:uo ICIIRill 41.(;1Sfj _no5SSfj: 6063S: 41.9233~ -87.8083' 28.S6662S06

FChi<oao=.=.----iI=ComiIl=---------t---4~1:::.(;1.:.::Sfj'T--...:_n::.o5=:S;.:;S6"':;···············.········.i:;:;6'7!·········:g:;:66i7t", --=1==2."'126823="'03'1

FCbil:uo=·=. -iI=CIIRill=- t-__4~1~.(;1.:.::Sfj'T--...:-n::.o5=:S;.:;Sfj"'f!......•.•..•••.~.~ .....••••••.~!,~?; :!!:?E.~~;_......::19:.::.8S=3::.:77.:.:1rJ::.4,
0W:0A0 IComiIl 41.(;1Sfj _n..sSS6; 60639; 41.92; .....;::_n::.:.c:.7:S:::33~;---=25::.3::.77.:.:S6892=,

FChU:uo=·=. -iI=ComiIl=- t-__4~1~.(;1.:.::Sfj"+--...:-n::..:::;SS;.:;Sfj"![ ~ ~!:?mL..= ~,~.!?t";_-=25:::..s:::1",,406482=,
pClil:uo=.~ _f=CIIRill~~-------+--...;4::1=.(;1=S:::6t_-.....::-n::.o5=:S:.::Sfj~;~- 60641: 41.94S~ -87.74(;1; 26.66481104
pClil:uo=.~ ~ComiIl~~-------+---4.:.::1=.(;1.:.::Sfj"+--...:-n::...s=S:::Sfj.::.;! ......•.....•••.~~ ~M!!':"!?;...•....•:!!:?~~:_! _--=23:::.;::4293=1-=12
Cbil:uo ComiIl 41.(;1Sfj -8705SSfj, 60647: 41.9217: _n.70S' 23.24204923

p:CIil:uo~·!!:!Il~__--+CIIRill=E.. __1r--.....;4::.1.::(;1=Sfj:::t_--~-n=..s:=S::Sfj~t ......••••••..~......••~!:~~~ :!!:~~+_,_..:1:.:.:7.:::763=1::::3~IS,1
.ChU:UO ComiIl 41.(;1Sfj _no5SS6; 606S0: 41.8483; _n.76' 21.602S7719
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Computation of Average Dray Cost

aucaao ICamill 41.67S6 _87.SSS6: 606S1: 41.9017~ _87.7383: 23.4673792S
f!aucaao=':Il::..----t

ICamill
==---------t----'4.:.:1..:.:67..:.s6:;---_87.:.:.=.s..:.ss:.:..;6: 606sBr··..····;ji:;;.;j·{· ···:s:;:m;+-,-"':1:::;3.':':94::':S6~25':':S'7

f·Chioogo=·:Il::.. -tICamill==- -t__--"4.:.:1..:.:67..:.S6:;-_.......:•.:.:87:.::.S:::SS::::.;6~••••••~:~~~:.~i.~:~::·:~~:.~.~:~~iL~.~~~i.~!.?::_' _-=28.:.:.1::::1;:;264;.:.1::::1"1S
faucaao=·=~__-tICamill==- -t__--'4.:.:1.67=S6:;-__-87.:.:.=.s..:.S56"-";~..._ ....-.~-._~~3:__::!,:.;.64=17~~-....::1S",.1",S.:.:123::;884=J

~~='= ~Clcn<n1==.::MiIII=------_+----"4~1.~70~S:::6!_-~-87=.S~S1~1: 60601: 41.88S' _87.6183...: __1::S:.:,;.46..:.S::685=247
f!aucaao='= ~Clcn<n1==-=MiIII=------_+---'4:.:;1.:.:.;70:::S..:.6!_--'-87=.S.:.:S1o.:1<r_-····:.:.::=~~::.~:.:.~·.i:ii8331:::.:=:p;;:63;;::··:.:i:,'<-~_.....::1S::;.7:::S~24~1.:.:7343
..,·aucaao=·= -+Clcn<n1==.:.:MiIII= -+__---'4.:.:1.:.:,;70::S..:.6l_----'-87=.S.:.:S1:;:.;1~•••••••••••••••~ •••••••••~.~:~~?j••••••••• :!?:~~?!~:----'1::S=.889=7::82::6,1

f:=:=---~===-=::=-------+---'::.:;~::.:.;;~::::..:.:!--~:=~S:::S~o.:~;~. .=::;=:_.~=~--'-_87..:-87':':.6:'::;:~:"";_....;1::S~.2::::06::::93~0~7.::J6
"'aucaao='=----+Clcn<n1==.:.:MiIII=-------+-----'4.:.:1.:.:,;70:.:S..:.6l-----'_87=.sS"'1:=.:1i"·············606i;;········;ji:;;;3[·.. ······:s:;.633j''!":--1::::1~::::~:::.:966::::9:.,:=9

..,aucaao=·= -+Clcn<n1==.:.:MiIII= -+__---'4.:.:1.:.:.;70:.:S..:.6l_----'-87=.sS"'1:;:.;1~•••••••••••••••~~~ •••••.••••••~.~~.•••••••• :!?:~~:----'1"'7"'.9.:.:13:::9.:.:12:::4,2
Chioogo OeaInlMilll 41.70S6 _87.sS11: 60613; 41.9S33: _87.6S83' 21.789194S
~aucaao='=---~Clcn<n1==.::MiIII=-------+----"4~1.~70~S:::6!--~-87=.sS~1O':1;-L- ••-••-••••·•••••~!~i•••••••••~!:~E1 •••.••••••.••:!!:~,+:_-=S.~704=783=14,3
I'~='= -+=Clcn<n1==MiIII= + __....;4:.::;1.:.:,;70:.:S..:.61-__-87...:.:.::.s:.:S=;11' 60616: 41.8433~ _87.;;;;,.63=.;-:_....;1::::2::.:.S.:.:12::0S:.,:7..:.02,
~aucaao=·= ~Clcn<n1==-=MiIII=------_+---'4:.:;1.:.:.;70:::S..:.6!_---"-87=.S:::S1:;:.;1~·~~~~~•••..~~~~••••~!:?~(~~~ ••••••~.•?~~:-~__22=.97::.:S~S~16~14S
..,aucaao=·= -+Clcn<n1==.:.:MiIII= -+__---'4:.::;1.:.:,;70:.:S..:.6l_----'-87=.S"'S1:.::1<~_•__•• 60619: ._.~.;... ••--.."!?,~S:.::--=S=.4:.;72::0:::S3:.::0:::.:54'f

~aucaao='= ~Clcn<n1==-=MiIII=------_+---'4:.:;1.~70~S..:.6!_---"-87=.sS:::1~1~............•••~~~ ~!:?~~ ~:~~.~~c..~--.:.:S.:.:,;70:.:S..:.«=946-=-t7
"aucaao='= -F0eaInl==MiIII='- "-_+__....;4::;1.:.:.;70:.::S"i6r-__-87...:.:.::.S::::S.:;11:.;.:,,_ 60621: 41.77S, .......:-87~.;:.:64:.::.17:..;:_.....:::9.2::::1"'33~83:::S:::31S
~ OeaInlMilll 41.70S6 _87.sSU ~. ,,_. 606~ -:4L9OiT--- _87.6783~ 1S.8699«S9
~aucaao='=---~0eaInl==.::MiIII=-------+----"4~1.~70~S:::6!--~_87=.sS~1O':;1 ~···············60623j····..···.41.84831···········:s:;.:;is:-~ --1::7:::.54::;3:':9682=""6

I'aucaao='= -+=Clcn<n1==MiIII='- + __....;4:.::;1.:.:,;70:.:56-=+-__-87...:.:.::.s:.:S=11L ~~ ~!:!l;l!L.•••••.•~:??g+, _-,1:.:;9.:;::69",54;::2:,:;66,1
Cbituo Clcn<n1Mi111 41.70S6 _87.sS11: 6062S: 41.97~ _87.7033: 24.62889S86

Cbituo OeaInlMilll 41.7056 _87.sS11~ 6062T: 41.6467' _87.6183~ 7.213960706
FChicaao=·=----F0eaInl==MiIII='-------+--..:4:.:;1.:.:.;70"'S"i6r---_87=.S"'S-":.;11~···············6ii628j·..······.41.693jr········:s:;:62S;-~ -";'6=.0480=1==87:':S~S

FChicaao='= ...j.:::0eaInl=~MiIII='-- + __-'4~1.~70~S~6f-_...;-87=.s:=S~l1L•.•••.~•••••~•••••••••~!:~L ~:?~'!"~_-,1:.:;3.86=S04=SS,3
FCbituo=·= -F0eaInl==MiIII='- + __..:4~1.~70"'S~6r-_...;-87=.s"'S-":.;11' 60630: 41.97~ ...;:_87"":.:,;76;.:.:__2::7.=.2:;::03==3::23;:26",

~:~~::~======~~=~~~~::~~============~=====~:~~:~~~~:~:~====:~~::~:~~~:.:.I·_··_··_···.:::: ..·~l-···_··_···_~~~~::=:~::.:~:;::~,S:'~;-~_-_-_-=,:::~-=:::::'~~7'::':~~1~43~1~~
~Chicaao='=~__-f0ealnl==c:;MiIII=~ -+__--=4~1:.!..70~S:::6+-_ __"-87=.s~S1~1~•••••••••••••••~~J. ~!:?P..L •••.•••~••~~+:_-=.:27-=.2:::0.:.:31::S::,:07,6
FChicaao='= -FClcn<n1==MiIII='-- + __..:4~1.:.:.;70"'S~6r-_...;-87=.s"'S~11~:.~~ 60636: 41.7767~ __87.=.6667=+,_....;1::::0"'.9.:.:56;:27"'4:.=,S6=1

FChicaao='= -F0eaInl==MiIII= + __....;4:.:;1..::.:70"'S"I6r-__-87=.s"'S-":.;11r••••••• =~·:: ..~~j ..:=~.~.~:?~=~ ..:!!:?E.~;_~ _-=19"".1::;:886=5662=t
1'101ic0a0='= -+0eaInl==:.::;MiIII= -+__---'4;,:.1.:.;.70;:,:56~--....;-87=.s"'S1:;.;1: 60639; 41.92: _87.7S33: 23.79169394

F1Cbituo=·='-__-f0ealnl=="'MiIII='-- -+__--=4~1:.:..70:::S"'6+-_ __"-87=.s~S1o:.,1!............•••~ ••••••••~!:?E~L .•.•••.~:~!?...~ __23=383=23:::;929=-1
1'101ic0a0='= -+Clcn<n1==:.::;MiIII= -+ 4;,:.1.:.;.70;:,:S==6+-_---'-87=.S::,:S1:::1<', -=6064.::::..:.;;;1: 41.94S~__-87.;;;;,.7=_46:.::.7:.;'_ _=2"'4.:::.:9S:.:.7.:::41:::804-=-'f

F1Cbituo=·= -f0ealnl=="'MiIII='-- _+---'4::1.:.:.70:::S:.::6+----=-87=.s::::S1~1 !•••••••••••.•••~~~=.: ...~~:~~j•••••••••:!?:?~~.;_~ _..:22=.0363=::::S1~881

1':=:=:=----+===:.::;::=-------+-----'~;,:.~::.;.;~:.::..:.:l-----':=::.:.::~:::~-;L·-••-.• ~~:~=~~-::= ..;~;;~=:~=:~;;.J~~ --2::1~:.:.;:~;,:.177=1:;:,:S,~
I'IChicaao='= -+Clcn<n1==:.::;MiIII= -+__---'4;,:.1.:.;.70;:,:S;,:.6+-_---'-87=.S::,:S1::::<1' 606SO: 41.8483, _87.76;.:.'__2::0:.:,;.4:=23:::6::::S29::;3,
ICbituo OeaInlMilll 41.70S6 _87.sS11(-·-"-606sT---'--'~"·--::8:;:7383~ 21.88647474

~IChicaao~~'::=======~0eaInl~~~~~MiIII~~=============~=====~4~1.~70~S~6t====~-87~~.S~S1~1-;(._ .._···_·········6ii6S~·········41:67i:,r-···"':S;:7W~:- -":1~4~.S64=7~86~1"'11
FIChioogo='= -f0ealnl=="'MiIII= -+____"4~1.::;70~S:::6+-_ __"-87=.S::::S1~11...•••••~~~••~~~•••••••••~!~!Z~ ~:j,~g : _-=2;,:.6",.10;:,:1::;.34.=2,4

F1Chicaao='= -F0eaInl==MiIII= + __..:4:.:;1..::.:70"'S"I6r-__-87=.S"'S~11: 6068ll: 41.8833~ .........:-87=.64:;:,1o:;7:r-_.o:16"'.l::02680=,7
F101ic0a0='= -fN:::oIth=~Am=llDCIIl~·=Salt= _+----"4~1.::;125=S!_-~-87=.54:::28~!: ••••••••••••••~!~ ••••••••••~!:~L ......:!?:~!~.;_~_..:1:.:4=.22::.4=27:.:,;09=/1
fIChicaao='="-__-tN:::oIth=:.:.;Am=llDCIIl=·=.:Salt=. + __..:4.:;1."'125:::S:;-__-87.:.:.=.54:::28=;-,__ 60602; 41.8833: _.....::-87::.;.:::63:.':.17~:--...::14:::.60063=:::1~4,9

..,!~=::Il::.. -fN:.:oIth=.::.:AmalioIn==·=Salt=- -+-__..:4.:.:1..:.:125=S=+-__-87.:.:.=.54;.:.28=<L.. •••••~•••.•~?1. •••••••~!:~~.?~~••••••••~:~'!"'~ _...:1",4.9::.:4:::;268903=,
IUIIOOlIO NoIthAla:il:onSalt 41.125S -87.5428: 60608: 4l.8S17~ _87.67: 14.«833S86

..,IQiouo=·=_-..,.~-fN:;colth=:.:.;AmcD:m==·=Salt=. -+-__....;4:::1."'125::;S=+-__-87=.54"'28=;~•••••••••••••••~•••••••••~!:,~j .••••••••:!!:~~.{:_: _..:.1:.:;1.1:::3::269::;3:::3,4
IQiouo North AmlIi<mSalt 41.125S _87.5428: 60610; 41.9033: _87.6333: 16.011462948

fICbiouo=':Il::.. -tN:::colth=:.:.;AmalioIn==·=.:Salt=. + __..:4.:;1.:.;125:::S:;-__-87.:.:.=.54"'28:::.:L .••••••••••••~!?i •••••••••••~!:!l;l!1 •••••.•••~:~+_: _...:1:.:.;7.::,,11:::;SS:::0064=\
IChicaao NoIthAmaiconSalt 41.125S _87.5428: 60613: 41.9S33~ _...;:-87:.:,;.6::;S:::83~:;--=2==0"'.S97=464=92"1

~IQiouo='= -IN:::oIth=:.::4IIMD==·=.:Salt=. + __..:4.:;1."'125:::S:;-_.......:-87=.54:::28=;~•••••••••••••••~!.~ ~~~!?L •••••••••:E.:~:_:_..;.7';:;.6125=997=56"1
IQiouo NoIthAla:il:onSalt 41.72S8 _87.5428: 60616; 41J1433: _87.63: 11.S1256466
IQiouo NoIthAmlli<mSalt 41.72S8 _87.5428' 6061S: 41.94S~ _87.70S: 22.01391493
fl~=':Il::..----tN:.:oIth=:.:.;AmalioIn==·=Salt=-----+--..:4.:.:1..:.:725=S:;---_87=.54"'28:::.'(······..·····606i9t········.i:7.467r·········:s;:60St",-"':S=,297=296896='

F1Chicaao='= -fN:::oIth="'AmalioIn==·=Salt= -+__---'4::1.:.:.725=St-_---'-87=.54.;::28::::.;~ 6062~ 41.74' _87.6S33:-~ _..:S::.99oI=02=129=",,/S
IChicaao NoIthAmlli<mSalt 41.725S _87.5428~ ···············6062ir········;ji:;:;sr······:s;:64i:;~ S.917S96OO1

F1Chicaao='= -fN:::orth="'-==·=Salt= -+__---'4::1.:.:.125=St-_---'-87=.54.;::28=-:L.••••••••••••~ ••••••••~!~~.?L. •••.•.•~:~.~~,_....:.:17c::.92S=1~6~16,S
IChicaao North AmlIi<mSalt 41.72SS _87.5428' 60623: 41.8483~ -87=.7..:1SOi'_-=1"'7.:::;0604=2:.:662=1
F1Chicaao='= -IN:::colth=:.:.;Am=llDCIIl=·=.:Salt=. + __..:4.:;1.:.;12S=jSr-__-87=.54:::=;28~•••••••••••••••~j ~.~:~ :!!:?f.~.?;_: _...:1:::;9.067=1~2888=J
ICbiouo NoIthAmlli<mSalt 41.72S8 _87.5428: 6062S; 41.97' _87.7033: 23.s9110868

F1Qiouo='= -IN:::Corth=:.:.;Am==ICK=·con=::Salt=. + __..:4:=;1."'72S8=jr-__-87=.54:::28:::.;L...•••••••••••~m ~!:~~ ~:~~.~+_:_~S:::Jm=69~1=687~
10IiaA0 NorthAmci<onSalt 41.125S _87.5428' 60628: 41.6933~ _87.625: 7.13S86074

~Cbiouo='= -IN:::oIth=:.:.;Am=llDCIIl=·=.:Salt=. + __..:4.:;1."'125:::S:;-__-87.:.:.=.54"'28=;~ ~ 41.7783' _87.7067;_~ _..:.13:::;.89387=:.:.927~
Chicaao NoIth_Salt 41.125S _87.5428(··············6063~············41;,r·········:s;:76~ 263839S228

FChicaao='= -IN:::colth='-'=A==·=Salt=. + __..:4~1.c:..:125=iSr-_..,;-87=.54::::28:::.;!. •••••••••••..•~?i ~!:~L-.•-.•'-.••-••-:!7":'.::':':?0:':.~"": -"':1=4.:::690883=;:7'6
Qiouo NoIthAmlli<mSalt 41.125S _87.5428: 60633: 41.6S17~ _87.5483: S.998S486S6

pChicaao='~ -1N~oIth=,-,=_=~'=Salt~ +__-'4~1.c:..:12S~SI-_..:-87~.54::::28=;!•••••••••••••••~~j ~.~:~~~ :!!:~;_~ _-=2.:.:6.7:.:1;:;37..:63::::1~S
Cbiouo North AmlIi<mSalt 41.125S _87.5428: 60636; 41.7767: ...::_87::.:.:::;6667~:_.....:.10:::.8:::1:::3607=97,

pCbiouo~'~~__-¥N~orth~~AmalioIn=~'=Salt= -+__--=4~1:.!..125=St-_ __"-87==.54:::28=q~•••••••••••••••~~ •••••••••••~!:??L :.~:"TE.~.+: _-.:.:19;::.3;::1:::;656=3S,2
Qiouo NoIthAmericonSalt 41.125S _87.5428: 60639: 41.92' _87.7S33: 23.12092119
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Computation of Average Dray Cost

lem.-o North AmeIioon Sa1t 41.72.58

lew:u.o North AmoDcan Sa1t 41.72.58

lew:u.o North AmeIioon Sa1t 41.72.58

lew:u.o North AmoDcan Sa1t 41.72.58

lew:u.o North AmoDcan Sa1t 41.72.58

ew:u.o North AmeIioon Sa1t 41.72.58

ew:u.o North AmoDcan Sa1t 41.72.58

anc..o North AmoDcan Sa1t 41.72.58

ew:u.o North AmoDcan Sa1t 41.72.58

ew:u.o North AmoDcan Sa1t 41.72.58

anc..o FlatBmDdo 41.6571

ew:u.o FlatBmDdo 41.6571

ew:u.o FlatBmDdo 41.6571

anc..o FlatBmDdo 41.6571

ew:u.o FlatBmDdo 41.6S71

anc..o FlatBmDdo 41.6S71

ew:u.o FlatBmDdo 41.6571

anc..o FlatBmDdo 41.6S71

ew:u.o FlatBmDdo 41.6S71

IClil:uo FlatBmDdo 41.6S71

IClil:uo FlatBmDdo 41.6571

IClil:uo FlatBmDdo 41.6S71

IClil:uo FlatBmDdo 41.6571

lanc..o FlatBmDdo 41.6S71

lew:u.o FlatBmDdo 41.6571

lanc..o FlatBmDdo 41.6571

lew:u.o FlatBmDdo 41.6571

lew:u.o FlatBmDdo 41.6S71

lew:u.o FlatBmDdo 41.6S71

lew:u.o FlatBmDdo 41.6S71

lew:u.o FlatBmDdo 41.6S71

lanc..o FlatBmDdo 41.6571

lew:u.o FlatBmDdo 41.6S71

lanc..o FlatBmDdo 41.6571

lew:u.o FlatBmDdo 41.6571

lanc..o FlatBmDdo 41.6571

IClil:uo FlatBmDdo 41.6571

lanc..o FlatBmDdo 41.6571

lew:u.o FlatBmDdo 41.6S71

lew:u.o FlatBmDdo 41.6S71

IClil:uo FlatBmDdo 41.6571

lanc..o FlatBmDdo 41.6571

IClil:uo FlatBmDdo 41.6571

lanc..o FlatBmDdo 41.6571

IClil:uo FlatBmDdo 41.6571

aa-o FlatBmDdo 41.6571

lea.- FlatBmDdo 41.6571
laa.- FlatBmDdo 41.6571

lea.- PlocIor IIlll Gomble 41.9117

laa.- PlocIorIllll Gomble 41.9117

lau-o P1Ilcl« IIlll Gomble 41.9117

lau- PlocIor IIlll Gomble 41.9117

lau-o PlocIor IIlll Gomble 41.9117

lau- P1Ilcl« ODd Gomble 41.9117

IClil:uo P1Ilcl« IIlll Gomble 41.9117

lau- PlocIor IIlll Gomble 41.9117

lau-o PlocIor IIlll Gomble 41.9117

lau- P1Ilcl« IIlll Gomble 41.9117

IClil:uo PlocIor IIlll Gomble 41.9117

lau-o P1Ilcl« IIlll Gomble 41.9117

lau-o P1Ilcl« IIlll Gomble 41.9117

lau-o P1Ilcl« IIlll Gomble 41.9117

IClil:uo P1Ilcl« ODd Gomble 41.9117

lau- PlocIor IIlll Gomble 41.9117

IClil:uo P1Ilcl« ODd Gomble 41.9117

au- P1Ilcl«IIlll Gomble 41.9117

au-o P1Ilcl«ODd Gomble 41.9117

au-o P1Ilcl« IIlll Gomble 41.9117

au- P1Ilcl« IIlll Gomble 41.9117

Clil:uo PlocIor IIlll Gomble 41.9117
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-87.7214!•••••••••••••••~.~ •••••••••~.~~.Ei :!?:?~~.?~ 27.05903535
-87.7214; 60680: 41.8833: -87.6417: 19.36149292



Computation of Average Dray Cost

~ICIW:ap;o='= ---¥Proctor==IDd=.::Clam=bIe= --+__--"4~1.:;:;91~1c:..71-_ _..:::-n=.6~S7:.:cS;L ~~ ~!;~L. ~:?~?..:__9;.:.:;;;186=14::;1088'-="1
~Iew:-='~ -+Proctor==-=IDd=Clam=bIe=- +--..:4.:;1.::.:91::.17+---n=.6:;:S7=:S~- ~--~~ __~~_ ~~+:__...:2:::;2.::,:76::::S9:::S",16'11

I'ICUcuo='= -fProctor==IDd=..::Clam=bIe=- -+__--=4""1.::;.91::1.:.;71_----=-n=.6.::S7=.S: ~.~j ~.~,!P.~+ ~:~.:-; _...;1::;2",.2.:;1004888==1
~ICIW:ap;o='~ -+Proctor==-=IDd=Clam=bIe=- +--..::4.::1.9::.:1:.:.17+---=-n=.6:;:S7~S;. 60636; 41.77~; _n.6667;-:_..;:1",0.;;.:923=;828O="IS

~ICUcuo='~ -+Proctor==-=IDd=Clam=bIe=- +--..:4.::1.9::.:1::.17+---n=.6:;:S7:..:.S:C~~~~ ~~~==~!:?~~~ ~;'J??+;. _....:1:::3."'S6"'1806=2'44
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l'a.icaAo='= -+Cozzi==-·ImIl=:.:md=Metal==- -t- 4:.::1:::.844=I-+- -87=.=.:..67C~~:~~~=1!;?!!EL.~~~,~~: ~ __4..::.6980=::;7:::67;.:84~

F=:=:=----f==::;::=:.::::=:=:=-----+---...:::o~:::==~t----:=::::;;~:.;;,.:~~••..••.•••~t:::·=~.~.I.~~:~:=~~.i~ ; --5"::~08:::·6486:::13:::1::::=:::"'3
fChicuo='= -fCozzi==-·ImIl=:.:md=Metol==- +- 4:.:1:::.844=It_----87=.:::;;67:..;:----...::606'-"'=25L.. 41.97: .",-87=.7,0~3;;.3:--: _-,1::0=.5.::13:.:420=5,1
FCIDl:uo='= -fCozzi=::;·ImIl=:.:md=M=ela1=- +-__...:4:o1:.::.844=It_----87=.~67~ ~?J. ~!:~L ~·.~~.~·..:-~16:::.4::.73:::5:;::989=-\1
l'a.icaAo='= -+Cozzi==-·ImIl=:.:md=M=eI31=- -t- 4:.::1.:;:.844=I-i- -87=.=67:..::-,.-- ~ 41.6933~ • _87;;.;:.6;;:25",:;.---=1:=2.",704=56:::2::;.97"1
FCbicuo='=- ;Cozzi==·=ImIl=md=M=eto1=- -!__----:4::.1.:::844=II-__..::-87=.67.:..;: ~ ~A,~.~,~ ~:?~~i---'6:::.082=4::;2022::=-=t
a.icaAo CozzilmllmdMetal 41.8441 _87.67: 60630; 41.97: _87.76, 12.493814SS

F=CIDl:uo='=- ;Cozzi==·=ImIl=md=M:::eI31= + __...:4::.1.:::844=II-__..::-87=.67~L. ~?i... ~!;~j ~:?~~+_:_..::4=.04~1:::8S6:::9:::.117
CIi<oAo CozzilmllmdMetal 41.8441 _87.67: 60633: 41.6S17j _87.5483: 18.37891634

FCbicuo='=- ;Cozzi==·=&ca.=md=Molol==- -!I-_--'4:o1.844=~II- __..::-87=.67.:..;: ~~~!.~~J. ••••••••:!!~~C--=I2.866=::.:I=25:..:.78=t
Cbicuo CozzilmllmdMeI31 41.8441 -frl.67: 60636; 41.7767: _87.6667; 5.447719978

F=Cbicogo='=- ;Cozzi==·.=ImIl=md=M=eI31=- -!__--=4~1.844=~II-__..::-87=.67!..;t ~~ ~!;??j ••••...•.~.•'E.~: _..::9;.:.4::138S8804==.:"'f
F=CIDl:uo='=- ;Cozzi==·=ImIl=md=M:::eI31= + __...:4::.1.:::844=II-__..::-frl=.67.:.;:c.......__, 606311: 41.92j _87.7S33: 9.097701503

I'~=:=- -1Cozzi=:::·=ImIl=md=M:::eI31= -+- 4:::1.844:=.:.;:::II-__-'-frl=.67.:..;~ ~.: ~.~~~i ~;~~.~~·_..::10:::.4=S.::18::;1663=t
UlICIIllO CozziImllIllldMolol 41.8441 _87.67: 60641: 41.94S: _87.7467; 10.23193435

FCIi<oAo='= -fCozzi==-·=ImIl=IIIId=M=eI31=- + 4:.:1.:;:.844:.:..:..:1+-__--=-87:.:.;.:::.:..67;~ ~~ ~!.~~~ :!!:.?~.~+:.__7:.:.79934==113=15
FCbicuo='=- ;Cozzi==·.=ImIl=md=Molol==- -!I-_--'4::.1.:::844=II-__..::-87=.67::..;:. 60647: 41.9217~ _-87;::.::;.7~0=;S:_.....:::6.:::8723=7:.::S67~1

fa.icaAo=·=- -FCozzi=·=ImIl=md=Molol==- -!r-__4:.:;1.::;844=It-__...;-87=.67.:..;~ ~ ....... ••~~:.~l :!!:~.~::-: _.:.1.3:::3:::2.:;:14:::285==11

<::biouo CozziImllIllldMolol 41.8441 _87.67: 606So; 41.8483: _87.76; 7:r13607237

F=Cbicuo='= -fCozzi=::;·ImIl=::md=M=eI31=- +-__-'4:::1.::;844=It_----87~.67::.:..,L ~~~t ~!;?!!~.~~ ~,~+;__7:.:.2:::1:::287=65O::::,S
a.i<:IAo CozzilmllmdMetI1 41.8441 _87.67: 6065S: 41.6717~ _87.7283: 14.692117
Cbicuo CozzilmllmdMeI31 41.8441 _87.67~ 606591 41.9917: _87.7017~ 12.1frl4629S

F,a.i<:IAo='=-----FCozzi=·=ImIl=IIIId=Molol==-----!I----'4::.1:.::.844=II---..::-frl=.67::..;~· ..........••..~·..······.·i:Biiijr····..··47:6417~l-.:.3:;;.903=I34~788::::.::j
F=Cia=cma='=oli=· fIC1lDlill=~ +-__.:3:;::9:::.0483=t_---'-84=.693:=.i7t ~~~~~L ~?;~.~; ~~:_-.:.:16;;;.3=32::;66864="'f
CiaoiIIIIati. IC1IDliIl 39.0483 -84.6937: 4S:zcn: 39.1067j -84.5017: 16.20131831

F=CiaoiIIIIati.=·==· fIC1lDlill=~ +-__.:3:;::9.:::0483=t_-.....;-84=.693=-:7~..............•~~.~~~ ~?,!~t ~:~.~;-~_-,1::,:1;,;,.7783=:::52:::0.,7
CiaoiIIIIati. IC1IDliIl 39.0483 -84.6937: 4S209; 39.1517.L._........;-84=.4,::;267:.:.;-:_..:23=.1~148=13495

F=Cin=cma='=.=li fIC1lDlill=~ +-__.:3:;::9:::.0483=t_-.....;-84=.693:=.i7L ~~~Ht ~?:~.~~z[ ~,~~..:_-.:.:11:::.3:.::57.:..:6:.::293==18
CiaoiIIIIati. IC1IDliIl 39.0483 -84.6937: 45212: 39.1633~ -84.4533: 21.51377404

Fc:incjno=='=·=~ fIC1lDlill=~ +-__.:3:;::9:::.0483=+-_ __'-84=.693=7"': ~m~j ~?,~~J. ~;~!~;_~ _...;2:.;4.:;:.644483==7,4
CiD<:ilmati IC1IDliIl 39.0483 -84.6937: 45214; 39.1217: -84.5433: 13.510S7493

F=Cin=cma='=.=ti'-__fIC1lDlill=~ +-__-'3:;::9=.0483=+-_.....;-84=.693:=.i7L ~~~!~L ~?;E!!L ~,~~: _-,2",4::;:.02S687==4",S
CiaoiIIIIati. IC1IDliIl 39.0483 -84.6937: 45216: 39.1983: -84.48: 21.07774961
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"Cincinna='='=ti:..-__+CoIRill==- -+-__-'3:;:9.:;:.04;,.:;83==+ -84=.6;:.93""-7:! ~~~m ~~:~.~~.~~ ~:~?P.t":_.....:018:::.23::;8677=:.:68,
~Cincinna=·=·=ti'---fCantill==---------+---'3::::9:::.0483=t----'~= ..66::;9933::.:77C;:.:-_._ _..-w~SS22S21~.:.~w •.--3L99•• 11:3673+- ·.--~.:.SS-S~31w73 ...:.: _.....:.:IS.:;:.87;:.9:;:S"'"S6:;:1'Oj1
"Cincinna='='=ti:..-__+CoIRill==- -+-__-'3:;:9.:;:.0483=+-__~=:=..=.:.;.............•.~.•.•.................:'; .., ~ :-_...:1::.:3..:..:792S=.:::981

~Cincinna=·=·=ti'-__fColRill==- +---'3::::9:::.0483=t----'-84=.6:::93:.:.;7~-_- --.ill..21L_. 39.1SS: - __--84--.3'"883-;-~---'2::.:6.:;:.1;:.163=796'"'1
fCincinna='='=ti:..-__tColRill=z:=.. -t-__-'3:;:9.:;:.0483=-t-__-84=.6;:.93:;..:;.7,! ~~~~?t ~~:~.~~ ~:~?~?t"~__.:;18:::.25=763:::::!..J7
CincinnaIi Cantill 39.0483 _84.6937: .S231: 39.2.33: _84.S4S: 19.7972429S
FCincinna"'·"'·=:::.ti---tColRill==---------I--'---=3:::9.:::0483=I---_84=.6::::93"'7c;~·-----~. S:.::23'4~···_·39.i86-T·--_84.......S'I-3;.;,3~:--="'18.:..:.3;,.:;SS:.;864:=t7

fCincinnali=·=·=.:..---tCantill==---------+----'3:;:9.:::.0483=-t---_84=.6"'"93:.:..;7~···············.S233r······· ..39:i·i;r····._··_·:s.~···.,,:666'"'··-:-·:,'-;·:-~:: :.:;S"':.:::809:::::.:=;:;1::::3:3:::.S:::7~1

CincinnaIi CoIRill 39.0483 _84.6937,----0041..- ..39:2767T--- _84.3933: 30046493068
~Ciu=cmtI""=,"'tj'---fColRill==---------+----'3"'9.:::.0483=-t---_84=.693=-:7i················.s23sT········39".2767j·········44393j+:-.....:.:30;:..4.:::64..::93=068"'1

FCiu=cjnnatj=:::.·__-tCantill==- -I____=3:::.9.:::0483=I-__-84=.693=7:.:~...........•...~~~~ ....•....~?:~l. ~~?~;-~_-=27::.:.29=4889=4,1
Cincinnati CoIRill 39.0483 _84.6937~ .S23T, 39.1883: _84.4S83~ 22.11076063
CincinnaIi CoIRill 39.0483 _84.6937: m.l: 39:2mr---.:s43933;-,--'3=0::':.464=9';;;3068=1

~CincinnaIi~·~·~~~·=====~Cantill~~:~===============~=====~3~9.~04~83~~====-84~~.6~93;7c;C.:.··········.S2.~·=::.=:.39:238ii~:::.:::::··· '~~jt:==~3~1.~000287~~~4~1
fCiu=':::QD:::'=nati=·:..-__tCantill==- +-__-'3:;:9.:::.0483=-t-__-84=.6"'"93:.:..;7: ~~~~~~ ~~:~~.: ~:~?~:_: _-,3::::3:::.828=S::;2686=1
~Cincinna",'='=ti'--__fColRill==- +-__-'3::;9,;:.04:=83:::q..__..:-84=.6:::.93::::7..;:. .;:4S:::2:::46'~.-.- ..--39.29: ~:!..7;...6,-,:7;-,_--=2",,6.:::222=7oo=j9
~Ciu",':::QD",'=na"'ti'--__tColRill==- +-__-'3"'9.:::.0483=t-__-84=.6:::;93::::.,7!, ~~~.~~ ~?.~?.~! ~2.~+:_-=-34:::.9;..;4",IS",0:;:S2"'12
Cincinnati CoIRill 39.0483 _84.6937: 4S25S:_ 39.07S!-.__._"!t~;:::;267;;.;.;:_....::29:.:.;.7"'06::.:2:::1;::47"'11

FCincinna",'='=ti:..-__fCantill==- +-__..:3::;9,;:.0483=+-_--=-84=.693~7,.....•..........~~~~~ ......•..~?:!~~ ~:~R~.~:_' _-,1::6.:::.2:::;01::3.:;183",,1
CincinnaIi IBiIltoD 39.0478 _84.3944 ~ .S2011 39.1067: -84.S~ 9.761S12274

FCincinna='"'·=::.ti__-fIBilltoD==- -I____=3:::;9.:::;04~78=t-__-84=.3"'9,;.,.44! ~~~~ ?~:~.~~ ~..~~!?+-:_..:9.:;:.88.::.;I:::;S960=3"'f4

::: I:: ::::: ::~:~ :~~~ :::~~:'~---_84-~'-.2.c.~...,6~--=~~.:.:.~:::893"'81"'~::.:7-'-1~
FCincinnaIi=·=::.·---fIBilltoD==---------I----=3:::;9.:::;04~78=t---_84=.3"'9.:..44:+~···············.s2i·i1··· ..·•..39:is·i:,r··....:s.i:s98:i~ 18.47.72493
CincinnaIi !HiIIIop 39.0478 _84.3944: 4S21Z 39.1633~ ---_84-.-4S-3·3~::---'1"'0"'.4667=4=-9=-S8"f
Fem=cjn=...:::ti::.·---f!HiIIIop==---------I---=3=-9."'"04.:.:.78=t---_84=.3"'9,;.,.44(..·....·....·.s2i;r..········39:i·s[........·44.'4i·8j....i -...::::10;:::.84~S:.:::S~12'9

CincinnaIi IBiIltoD 39.0478 _84.39«~' 4S214~ 39.l21i~·--- _84.S433~ 13.41974962F==='----F='---------+----'==+-----'==; ······ ······:··..·•··· , :_.-"';::="-"=1

:::: I:: ::::: :~:: ~::~~ i~~:·~~~~·"':";-;--=~::::::n~IS:::::~~~~26.:.j
F:::=.=:=:'----f:::=:%..--------+---..:::::::::::;:::~--...::=~=-::.::,r··············~~~~~········~:~~~r==~~~~:~~~~:I~:~446'-'.s=-.:..:.:I~:S;:::22:..:4~:

FCiIIcinDa~'='=ti:..---fIBilltoD=:%..--------+---..:3:::9.:::04;::78~--..:_84=.3=-944:::.;~···············.S225j······· ..39:i.33r········:s.i:;si·7~:--...:.::14::.:.8S=S9:::74'

~em=cjnn='=ati·'--__-¥BiIltoD==- + __-'3::::9:::.04~784__..:-84=.3:.::944~:L ~~P.?L ~?:~~.~~ ~~~~,_-,8:::.66825==S6::;:99,

~em='=cmtI='=.=ti'-__-¥'BiIltoD==-~ +---'3::.::9.::.04;,.:;78"'t---~=.3.3=-9944.:..44:.:.:.:-__-- _.4SS23229:1;.· --393.294·3L3Si.•.~~.S9.417S-,..:.: _......:1:=1.3=-9;..;1:=83:;:83,
~CincinnaIi=·=·=·__-t=HiIIIop~ -II-_--'3::;9:::.04~78-4-__~~=:.::::.; , :':':: :-------"19::.:;.9225==8892=t
Cincinnati 'BiIltoD 39.0478 _84.3944 ~ 4S232~ 39.1867: _84.S133~ 14.76066313
~Cincinna==·=ti'----¥;HiIIIop==--------+---'3::::9:::.04:::.78"'t---_84=.3=-9«""';:·--..--4Smr~;r---:s4."666'-'7'~'--22=.64.;;;230=I:=23"f
CincinnatiBilltoD 39.0478 _84.3944( ......•..•..·.S23:t..••..·39:27671 ....•..··443933'!-,-'-1"'8:::.4:::793=10::'::3'7
~Cincinna==·=ti'----¥:HiIIIop==---------+---'3::::9:::.04:::.7:..:8+---_84=.3=-9.;;;44:.;~·----4S23S~ 39.276i·-·--·:s4.c..3"'93"'3+~ -....::.:18.=-.:.:.7:;:93"'10.::3'7
Cincinnati iBilltoD 39.0478 _84.3944~ ......•••••.....S23~··..·····39:20671······..···4439S~ 12.Il280884S

Cincinnati !HiIIIop 39.0478 _84.3944: .S237: 39.1883~ _84.4S83: 12.46OSS4SS
f~==.=ti:..---f!BiIItoD===----------t----'3:;:9.:;:.04;,.:;78:.=.t---_84==.3;:.9~44! ·.S2.iT..······392767[..···..··44393j'!-:-....:::18:::.•"'793=10:::3'7
Cincinnati !HiIIIop 39.0478 _84.3944f--- .s2421 39.2383T _84.36~ IS.62779S47

"em=cmtI='=.::.::ti:..----F!BiIltoD==----------+----'3:;:9.:;:.04;,.:;78"'t---_84=.3;:.9.;.;.;44~········· ······.S2.Sr·········39:06;r··········44:2:,S~:---'9::.73866==17:..:06 .:.j

fem=cmtI='='::.::ti:..-__f!HiIIIop==- -t-__-'3:;:9.:;:.04;,.:;78:.=.t -84=.3;:.9..:.:..«,L..........••~~~~ .......••..~~:??~ ~:~?~'!-' _.;..;2::.::0",.65::;08=11::3,2
CiDl:::iImoIi BiIItoD 39.0478 _84.3944: .S249: 39.27S~ -84.325: 19.178464S6

CiDl:::iImoIi BiIltoD 39.0478 _84.3944~ .S25~ 39,07S: -84.326T: S.lI9OOO317
F
Cincim
==·=eti=·:..---fBilltoD==---------+----'3"'9.:;:.04.:..78:.=.t---_84==.3"'"944-:-~·············.S26.i!·········39:iQ6;T········:s.i:S017:-~--'9::::.ss=1S96034=:.=.:..J

CincinnaIi BulJcTamiIWI 39.0969 _84.5336: .S201: 39.1067~ -84.S: 2.82SSS
fem=cjnnatj"'·=.'---fBulJc=:.:T:..:........=·=••------+----'3:;:9.:;:.096=9-t---_84=.s"'"336=:r··············.S202r······39:i0671·········44:soi:,c...,--2.-6940727...:::=1"'13
CincinnaIi BulJcTamiIWI 39.0969 _84.s336f .s204i 39.1067' :s..~ 2.273377«1
~~="'.=ti'---fBulJc=:.:'IJ=:::,·,=,,=J.------+----'3"'9.:::.0969=-t---_84=.S:::.336::=.;~···············.s209j······· ..39:isi:,r······44:.267:-~ --'9=.697=9044=::::1'4
CiDl:::iImoIi BulJcTtIDIinaII 39.0969 _84.s336' .S211: 39.ISI7~ _84.s983: 6.84499-477S
~CincinnaIi==·=·'----¥BulJc=:.:'IJ:..:0IDIinU=·=------+---'3"'9:::.0969=t----'_84=.s"'336=:::..;i················.s2i2!"·······39:i·6j"{..····..44:.S3j'+:-....::.:8."'"41'-'I"'83;..;7'-'44'3
Cin<:iDnati BulJc TamiIWI 39.0969 _84.s336~ .S213i 39.18: _84.•183~ 11.47380361

~Cin=cmtI='=.=tj'----¥BulJc=:.:T:..:«mm=·=.=,.------+---'3::::9:::.0969=t----'_84=.5:::33::=.;6~···············.s2i·4j·········39:i2i:,T········44:S433~:---'2:":.1'"'.':;:97"'99"'1"'25"1

~Cin<:iDna=='=ti'-__-¥BulJc=~'IJ:..:«mm=·=.='. +---'3::::9:::.0969=t----'-84=.53:::36:::.;t ~~~!~L ~~:~~ ~:~~.~+-, _.....:.:12=.29=10:=11::.::93'Oj
CincinnaIi BulJcTOIIIliDaIo 39.0969 _84.S336: .S21~ 39.1983:.•----84=.48~:__9",.25=93::::1:::92:::4,7

pCin="~·nn~.~tj__--fBulJc=~'IJ~"""'""=·='::.. _II_---=3:::9.:::096=91----84=.S:::3::::36::;~•••••••••••••••~~.~~.~ ~?:~~m ~:~~:_~_-=S.:::;.95:.;7..:;IS:.:.74.:.:.S,1
CincinnaIi BulJcTOIIIliDaIo 39.0969 _84.5336: .S219; 39.1267: _84.5133: 2.910907079
Cin<:iDnati BulJcTOIIIliDaIo 39.0969 _84.5336' .Sns: 39.1.33~ -84.5S17' •.020783564

~Cin=cmtI=':::,=tj'---fBulJc=:.:'IJ:..:.=,,=,·,:::.=Io------+----'3"'9.:::.0969=-t---_84=.5"'33::':6'+!··············.s2Tl:··········39:is"5[·········4438iij'!-,--1"'2.:::63:::3:':07"'1"'3"'19
~Cin=QD='=n.=ti'-__-¥BulJc=~'IJ:..:0IDIinU=·= +---'3::::9:::.0969=t----84=.S:::.336::=.;! ~~~ ~?:!~(. ~:~?~.~!:---'S;:..I,6IJ607277=="-'-I
Cin<:iDnati BulJcTOIIIliDaIo 39.0969 _84.5336: .S23I: 39.24~,,":__...;-84,...:::;.S.;.;.S,:,_.....:.1::1.8=546::.:S"'006,
CiD<imlati BulJcTOIIIliDaIo 39.0969 _84.S336: .S23Z 39.1867~ _84.5133: 7.•32480132
PCincinnaIi==·=.~--TBulJc=~T~0IDIinU=·=------+---'3::::9:::.0969:::::::+----'_84:::::.S"'33~6(·· ......····.S23jT"··....···39:ii"5[....·..··44.6;s6:,..., --"'10'::.lI4406==1S'=f7
Cin<:iDnati BulJcTflIDlinIII 39.0969 _84.S336~ .s2341 39.2767: . _84.3933~ IUII.I94S
~CincinnaIi==·=.'---fBulJc=:.:'IJ::flIDlinIII=·=------+---'3:;:9.:;:.096=9-t---_84==.5"'"3::.::.;36~···············.S23~ ....···..39:r;;;,r········4439j3·:-:--'I::8."'.~II:::.::194=fS
PCin=citmaIi~'=·----f~BulJc=-'lJ::0IDIinU=·=------II----=3::9:::.096"'='91---:_84':'.5=3:'36:;:-- .S~ 39.2067~ _84.39S: 1• .27483SS7
~Cincinna:::·=·=ti'----¥BulJc=~'IJ::0IDIinU=·=------+----'3::.::9.:;:.0969=-t---_84=.5:=3=;36!···············.s237T········39:i8ii3i ..·······:s4.•s8j....: --9::.5603=:::03"'."'7'1
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pCin=mm~'~'~Ii,____¥BuIIi:=~'I1~ermm=·~'~" +-__..:3~9.~096=9l--_.....::-84=.5:::33~6~ ~~f.1~i ~?:f.?f.(~ :;~,~~~~ __1::;:8;:,;.•'"11:.:.",19:.:.,5
I-'Cin=_='=.'____;:BuIIi:=:.:'I1:.:ermm=.=.=" +-__''''3'''9."'096=91-__-84=.5"'33:.:6o.;.:_ .52.2: 39.2383, -84;,;:;.3;::.6;.;.'_-:;18:::;.0:..:.7=53:;:9.:;472'-=1

1-'=:==:=:'----;:~::;:uIk=~:.:amiIWI=:=------+---"":"'::::;:=:I--'--:=~"':~=i6~··====..~~i~..==~~~~~=~~:·:·::·~~~~:-i -"':~::~::~::;~"'~5.::1~.::54-'1

p~::=<:!!Jq::=~'----¥::=:..:~:===:=------+---..::~::~:=:l---.....::::=~:::::::.::.:r: ..•..···~~r~....···i~:~~~!~~~==··~;~ ...~-...;22::16~:~:::;~~22=:4~:::5::t~
CiD<:innati BulkTemDoaIJ 39.0969 _84.5336; .5263; 39.1067r" -84.501'T: 2.694072713

p:===~~---+~~~::==.:===-------+--..::~::::.::~~ --~::=~::::~;···············:~:·········~::~:r··:·····=:~:-; --=~::;.0:':19:':4'=:7~:':86Of
CiD<:imlati Valley 39.0981 _84.5364 i" ·:cS2O: ·'39:i067[ 4i~6: 2.02778S904

FCin:'="*"""=~Ii__-+Iv=-::L-· --l__--..::3~9.::.:098~1c---_~-84=.5:::3:::64~~ 1~ ~?:!~.!?j, ~:~~~:-!_..:;.9.856683==3:;:;88"1
CiD<:innati Valley 39.0981 _84.5364: .5211: 39.1517: -84.5983, 6.610288S44
FCjn=cUm=ati~·---+V.:.:lalIey='---------+--..:3::.:9.:::098~1 '-----84=.5:::364:::::.;-;- .521:Z: 39.l633~ ...;-84~.::4~5:::3~3:-....::.:8.5::.:27=10983=::j3

~Cin~~,""~'~nati~·~=====~V~-~:=================~=====~3~9.~09~8~1~====~-84~~.5~364~: ..·..·......•..:cs2iir......•·•..39:i·8[..·......4iAi83+:---==11::;.602=4"'54=2'6
r .•~~-...............--_._--.-,_.,....--_.,...--====t
I-'Cin"*-ti='='=·'____+V=alIey:<- +-__...:3;.:;,9.::098=II-__-84=.5::3,;,64"': .5214, 39.1217: -84.5433:;_---=1::.984=98966="1
CiD<:imlati V_ 39.0981 -84.5364 ~ ·.;s2isr 39:2~L~~_..,,·:s..;:;..::.:::.;:·S67:::..·.;.!_~12:::.3:::23:::99:::1~77~

FCiIu:imIa='='=1i'-__t:V=-:l... +-__..:3::::9.:::098=Il--_.....::-84=.5:::3~64: ~~t!~ ~?:~.~; ~,1!l.!"__9::;.282S4==589"""f4
FCin='=<:!!Jq='=1i'-__+V=alIey:2.... +-__..:3:::.9.::098=It-_.....;-84=.5"'3~64: .5217: 39.1617, __-84=.4;::983.::::;.'_...:::5.98S==229862==t
Cilu:imlati V_ 39.0981 -84.5364 ~ .521~ 39.1267r" -84.5133~ 2.967933899
Fcm="*"""=~tj---+V~{alIey='---------+--..:3~9.::.:098~Ir--~_84=.5:::364~; ·.;s22Sj ·39:i:ciiY' •..:M:5sir.:-;-':3.8=523""m=.2'

CiD<:innati Valley 39.0981 -84.5364: 45227: 39.155~ -84.3883: 12.80817006
FCincim=·=aIi=·---+V.:.:lalIey='---------+--..:3~9.:::09:;:;8"'111----84.:.::.5::;364=r· :cS229!·..·..•• 39:i·Sj'····..··4i.'49i,·: -"':5::::.5=29680892===1

CiD<:innati V_ 39.0981 _84.5364~ .5231~ 39.2433: -84.54S~ 11.74253857
FCin=cinnatj~'=·'---t:V=alIey::z...--------+---..:3~9:::.098=It---:;_84=.5:::3~64; ..•..•••..•.....;S232r·......·;9:iii67T..••....:M~i3i;-;-"':7"'.3::'9:::1787=1:::'03'

CiD<:innati V_ 390981 _84.5364: .523J: 39.115~· -84.6667: 1060722772
Fcm=mm~'=.=Ii'---t:V=alIey:l...--------+---..:3::::9::::098=I+---:;-84=.5:::3:::!.64r....·••..·•..·:cS23:.r........39:i76-i[····..···4i:393i'!',--':':18::::4"'7563=3"'29'

CiD<:imlaIi V_ 39.0981 _84.5364; 45235r 39.2767' -84.3933~ 18.47563329
FCin=<:!!Jq~'=1i'---t:V=alIey:2.---------+---..:3:::.9.:::098=It--.....::_84=.5"'3~64~ ·•···..··4s2361·..·..·..39:2ii67t' 4i:39S;-~ -"':I::.:':.3;'::934866=:::'IOf

FCiIu:imIa='='=1i'-__+V=alIey:2.... -t-__..:3:::.9"'.098=It-__-84=.5"'3=i64!. = ~~~?~ ~?:~.~[ ~,1~.~·..~--9~.63=21=5~81~23::t
CincinDati V_ 39.0981 _84.5364: 45241: 39.2767~ -84.3933, 18.47563329

FCin=·=_=·=·'---+V=alIey:l...--------+---..:3::::9.:::098=It--.....::-84=.5"'364~;----4swr·----;gmr---·:843:.::.6~>---'1::8.:.:.190=78::1::::82"1

CiD<:innati V_ 39.0981 _84.5364(· ....•.........;S2:csr·....·..·39:ii6;Y'..·......:84:27S; 21.27133168

F~=mm=:=.:::'--__+~==:2....--------+---..::"':::::=~+---::=::"'~=64~: ·~~~~..• •..·3~~~1 • ~~~+~--22::16:::~:::.~::::3:::193=5~~
Cin"*-ti Valley 39.0981 -84.5364r·-- 45255~ ·--·-_·;Sf"--:s4.3267~ 17.03148548

FCiIu:imIa='='=1i'---+V=_:2....---------t---..:3"'9::.098=It---_84=.5"'3;:::64"'~· ·· .;S263~..· 39:iii6;T· ···:M:soi·7;-~ -"';2"'.886083==3:::86"1

fCin"*-ti='='=·'-__fCohen==- +-__..:3"'9.::06=1:.:,7t-__...:-84=.5=75!, =~~?:'1~] ~.?:~~l ~:~~~_...;7:.:;.06099==11::,97,
FCiD<:innati=·=~·'____fCohen=:::... +-__..::.3::::9.:::06~1"-7l--__.:::-84=.:::.57"'5o;:,,__._,;:.5:;::202E 39.1067~ -84.5017,..'_...;6:::.94=3667=0;.:;,3Of5

fCin='=cinnati='=·'--__fCohen==- +-__...:3:::.9::.06:::1:.:,7t-__...:-84=.5.::75:.;~ 1~.~~r ~?:!~?~..= ~:~.~;_!_...:3:::.829=3::60:::1:::.33,
fCincinDa=='=ti'-__f Cohen==- +-__..:3:;:9:::.06::;1"'7t-__..::-84=.5:::;75o;:._ .5209; 39.1517: ........:-84=.4:::2:::67~, _~1.:::.0044=~772~1

fCilu:imla='='=1i'--__fCohen==- -t-__..:3"'9:::.06:::1:.:,7t-__...:-84=.5=75,L ~.~t!~i ~?:~.~~.?[ ~·.~~·!'~__7;.::.50=523=75::::9-'14
CiD<:imlati Cohen 39.0617 -84.575: 45212: 39.l633~ -84.4533: 12.79855697
CiD<:imlati Cohen 39.0617 _84.575 ~ 45213; - -;9.iir---84.=.'.4.:::1"'83"';-----:;15=.SS=060723="i

fCin='=mm='=1::1i'---fCohen==---------+---...:3:::.9:::.06~1"'7+---...:_84=.5.::75:.;; ..•......•·.....;s2i·~ ·39:i2i;T·......·:M:s4i3;-~-"';5::.•=78284=::::503=1

fCin='=mm='::aIi::·'--__f Cohen==- -t-__..:3"'9:::.06=1"'7t-__...:-84=.5.::75:..;!...............•~~t!~~ ~?:~[ ~:1~.~+'_-.:.:16::;.4:::.9S::SO::;I:,:SS,
c::iD<:iImati. Cohen 39.0617 _84.575: .5216: 39.1983; -84.48: 13.43240461
c::iD<:iImati. Cohen 39.0617 -84.575; .521T: 39.1617: -84.4983~ 10.17418702

fc:;..==.= ..'---f
Cohen
==--------r-+---...:

3
"'9:::.06::::1::.7+---...:_84=.5.::75:.;j •...;S21~ •..··39:i267Y'-..·:M~ii3;>---'7::.23::.S088=::;I.=:78"1

CiD<:innati Cohen 39.0617 -84.575' 45225: 39.1433; .34.5517: 6.850857393
fcm=mm='::.::Ii'---f

C
=:oh=...'----------+----'3:::.9:::.06::::1::.7+---...:-84=.5.::75:..;t··..•..··•..·:csnr,···..·....39:issj....•··..4i:3ii8it-:--'1::::6=.84:::9S=

2884
=t

FCin=·==f'____fCaben==- -t-__..:3::.:9.::;06::;1"-7t-__..::-84=.57;.:::.;5~ 1~~ ~?,!~] ~:~?E~:-·_..:9:.:;.7:::.9989=7;.::13:::.2"1
CiD<:innati Cohen 39.0617 _84.575: .5231, 39.2433: -84.545: 1• .85926828

FCincim=='="=Ii:-..__fC=Gh=UlIl=- -t-__..:3::.:9.::;06::;1"-7t-__..::-84:::.5:::.7~5!. ~~~~ ~?:~.~~ ~~~.~~+:_--=1::.1.25=3625=,9
CiD<:innati Caben 39.0617 _84.575: .5233, 39.115~ -84.6667: 8.562625842
CiD<:innati Cohen 39.0617 _84.575~ .5234~ 39.2767: -84.3933~ 22.72515639F==----t===---------t----===t----==.::; ····· ·····:· ·..··..· :-.-===,
CiD<:innati Cohen 39.0617 _84.575, 4S235; 39.2767, -84.3933: 22.72515639

FCin==in="=f'-__fC=:oh==- -t-__..:3;.:;,9.::;06::;1::.7t-__...:-84=.57=5L ~~~~ ~?~~[ ~:??~'!':__1:,:8.:::65:::.98=1003"
CiD<:innati Caben 39.0617 _84.575: .S237: 39.1883~ _84.4583: 13.90020805
CiD<:innati Caben 39.0617 _84.575; .52.1j 39.2767: -84.3933~ 22.72515659F==----t===---------t----===t----==.::; ·..· ··········:· ·· · :-.-===,
CiD<:innati Caben 39.0617 -84.575: .5242: 39.2383: -84.36; 22.46159888

CiD<:innati c..-. 39.0617 _84.575: .52451 39.065~ -84.275: 2•.22046S21
Fcm=~'l=li'---fCohen==---------+---..:3::::9.:::06~1:.:.7t---..::_84=.5~75i ..•..•........·:cS2~..··..·....39:29[···....··4i.'4;:67..:--2"'0:::.066S=:':25:;;9'1

CiD<:innati Caben 39.0617 _84.575; .524~ 39.275: -84.325~ 26.53020325F=='----F='----------+----===f---...::.:="i.·..· •·..••• :..·•..·..•• , ;_.--====Of
CiD<:imlati Caben 39.0617 -84.575: .5255; 39.075, -84.3267: 20.0739946

I-'Cin='=C!DJII='=1i:-..__+Cohen==- +-__..:3"'9::.06=1::.71-__...;-84=.5=75C: ~~f.~~ ~~:~.~[ - ·...;.-!S4::;:::::~~~~I:;.?·!-:--6"'.94=3667=03"5
c::iD<:iImati. ICoanoI Cemell1 39.0825 _84.5736: .5201: 39.1067~ -84.5: 6.2S467365

FCin='=C!DJII~'~tj,-__~K~_==Cemenl== -+____,3::::9.:::0825=t-_-:;-84=.5:.:736~; .52021 39.1067: -84.S017;_~ _...;6:::;.1::2#4:.:.:.;:::;93;.:.77'i
CiD<:imlaIi ICoanoI Cemell1 39.0825 _84.5736( .;S2(i.jj..• 39:iii671 •..·:M:~ 2.241039208

FCin=C!DJII~'=li'-__~ICoanoI==~Cemenl== -+____'3"'9:::.0825=+_-.....::-84=.5:.:736=L; ~~f.m ~?:~.~~.?~ ~·~f~..' _--=1::.;3.",109=1824",
CincinDati ICoanoI Cemell1 39.0825 _84.5736: .52H: 39.1S17: -84.5983' 5.931721S58
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Computation ofAverage Dray Cost

fCin::':C!D:::'=nl=ti~__+KDcm==.."'Cem=::mt::.... + __...:3:::9.::.082=S+-_---'-34=.S:..:736::::.~ ~~f.~t }?:~.~~.~~ ~;~~.~~,t~_-=.1:.:1.6:::9909='""17~S
~CinciDna~'='=ti~__+KDcm==..c::Cem=mt= --I___'3:::9::::.082S=+-_--=-34=.S~73~6~: ._. 4S213~ _e~_.....22:.!!lj w.:Jl4,"""'.4"'183'-'..: _-=-14;;;.80=34:.:123=1S

f:m".::·=mma::::=:~--+===:=:=:=------+----=~::::.:::==+-----'::=:::..::~:~ ···~~~i·;l ..···..··i~~i······ ..·~i;~t.::-~ --3:::1;999:::.08663=786=~~~7

~::-~·=C!D~:=nl=:~--f==·=:=:=:=-------I----=~::::.::::s=S+----=::=:::..::::::.:r=~~~~~~rf~=~~m~F~~~~;~~, ...~--=.~~:::~=~~:::3:.::~~~S
~Cin~'=mma~'=tj~__fKDcm==..=Cem=mt= _+----=3:::9.::.082S=+--.....:-34=.s:..:736~! 4S21~ -·..·"'39:'i267]..""·....":s..S133~ 6.03S737837
f=::::'=:=:~__-fKDcm==..=Cem=mt= _+----=3:::9.::·082S=+-----'::=~:..c:"'::;r·_ ..-.._····::: ..·:::j····..·..3:::;r···..·::~::-i --S:::.2==1"'70884=:::1"-14
~==~__fKDcmoo==c::Cem=mt= --I__--=3:::9.::.082S=+-_--===: +-_.=;16;;;.063=S;.:I:::33'-=12
Cincinnati KDcmooCemmt 39.082S _34.5736' 4Sm 39.1S~ -84.4917: S.s67!182S72

fCin::'=mma='=tj~---fKDcmoo==c::Cemmt==------+----=3:::9.::.0825=+--.....:_34=.s:..c736::::;.!-·---..::4;::S23:::;I~~-·39.2433r~-.;;-84=.S4;=,S~'---=1"'3.:::18S=11::464"-"1

f~='""=:=na=~'-----f===:=:=:=-------I-..,---=~::::.::::=:+--.....:::=:::..c~:::6~r·-.·.·-.·.·.-·.·.·_~.·-.·.··-.·~ ..::·~::::~=::~~;r.·.·.·.·.·.·~:;;Z~F:::-.·.·...;:;:.:~.':::;;.~,·~:c:;~~:--7~~:.c·7,,1~:.::Sn~S7~:~
~Cin=cm='=n.=tj~__fKDcmoo==c::Cem=mt= --I__--=3:::9.::.082=S+-_.....:-84=.S~73:::6~:_..__~~ __ _~2767: _.e~91::3·;...: _...:2::1=.3~m=SI:::9=.jl

f=:::::=:=:'-----f===:=:=:=-----_+----=~::::.:::==S+-----'::=~:..c::::c;:: ..·· ···....~~~~ i~~~=: ~~~~:-i_-,~::.:~=~::;;~::~:::S~",9,1

fCinciDna:::'='=ti'--__fKDcm==..=Cem=mt= _+----=3::9.::.0825=+----::-34=.S:.c73""'6L ~~~:~~~?C~~~ ~?;~~~:~~~~~~.~+i--=12:::.63=30"'7.::.:91"'l3
~=:::!:.=:=~'----~==~:=:=:=-------I----=~~:::: ..~~82S==+---..:::=~:..c:::::~~.~ .._-"" ~::~._--;~1i~+ -.-i4~..;.,9~;,.;~.;.:--=:2~;;;~;;;::::3;.:~:::1::.:.j~
CinciDnati KDcm.. Cemmt 39.0825 _34.s736! ....······....·4;:2:c~ ..··..·..·39:06;T ··.:sc.275~ 24.l473416S

fCincinnati==·=·'--__~KDcm==..=Cem=mt=------+----=3"'9:::.0825=1_--'-34=.S:.c73""'6L ~~f.K ~?~.?L ~;~?~:_-=I8.::..48802==663"'l
CinciDnati KDcmoo Cemmt 39.0825 _34.S736~ 4S24~ .__ 39.27S~ .._._-._-34.,<.;.;;:.3;;;2S..:--=2S:::.382904==97,

pCinciDna:!!:·~~ti__-fKDcmoo==c::Cem=mt~ +__...:3~9.~082~S'1-_.....:-34=.S~736~: 4S2SS: 39.07S: -84.3267; 19.94143104
pCincinnati:!!:·~~·__-fKoom=~..=Cemmt=~ +__...:3~9.~0825~__...:-34=.S~73~6~(._.._···_····..·..4S263~····· 39..i0671'··..·..·:M:;·oi7':-~ --'6:'::':.l=-24«=9:::3n'

pCinciDna~'~'~Ii~'__-fV~a1volino=~'~ -f ~39:::.0~7S'1-_.....:-34=.s~8S6~!.. ~~f.~~J ~.~?;~.~[ ~~ ~;~, 7.369127971
CinciDnati Va1volino 39.07S -84.S8S6: 4S202E 39.1067~ -84.s017''',--7:":.2:':4"'OS:::S::':S44""S:t

pCin<:inna::'='=ti'--__t'V:..:a1volino==·=-- +_---=-39:::.0::.:7~SI_-.....:-34=.S=SS6:::c;~ : ~~~~j ~?;~~;::~:::~::~~:~.~::-~__3:::.289=:::43:..c79:::3:::tS
pCinciDna~~'~ti'--__fV!.!a1volino~=·~ +-__~39:::.07=S!_--..:-34~.s~8S~6~,. ~4S~2~09: 39.1S17: -84.4267.",'_-=-14:::.2:.,:44::.:23=60=11

p:m".~:~mma:::=:'----t'~!.!:::==:=---------+----=-~::::::=:I----=::=~=:~:L=··1~ii~:=JJi·~ill~~::::~~, ...;-_6=1::.:.~=6:=3~:.::26~1
pCin~'~M1!1l::'::.=ti'--__t'V!.!a1volino==·=-- +_---=-39:::.07=SI_---=-34=.s:8S:::c;6, 4S213: 39.1S: -84.4183:-,__I::S",.9:;:4S:::S:.::1S::.:1::q3

F::;::==:=~'----t'~:.::~=oline=:=---------+-----=~::::~:.,:7.::.:I---'::=~=~:::6:;..r.-·.·~.·~.·.·.·~.·~~~~:~~~.·.·.·.·~~~~:~;;;f.~:~~.;~~;~;-i -...:S;;;~086:.:6.:.::1::.::::;;:7:::4'9
p=:=.=:=:'----t'~!.!:=O=:=:=---------+----=-:::..::~::.:~.::.:I----::::=::=:::::;:~--.._-""*;2-~·-,,~::::i-'--:s4;~=;...~ __I:.::::.::~:::0~"'7..::c~:.:I~,S

pE~:!:M1!1l!!!:~.=~'----f~!.!E~f=:~-------+----=~~t~;.:.~!---..:;~;~;~:~~!~~31ti ...,-...;~=:,"'·~::::r:=:~::'::::;:~
pCinciDna~'='=ti'--__t'V!.!a1volino==·=-- +_---=-39:::.07=SI_---=-34=.s:8S:.::6+,__ 4S231: 39.2433, -84.S4S' 13.97661076
pCin~M1!1l!!!'~.!!!ti'--__fV!.!a1volino~=·~ +-__~39~.07=S!_--..:-34~.s~8S6~L..~=: ~~~~ ~~;~~~ ..::: ~~~.~~;-: --1:':0::':.7""4"'169608='
CinciDnati Va1volino 39.07S _34.S8S6: 4S233: 39.11S: -84.6667..;.'__7;.:.3:::002=4:::6S",SS"i
CinciDnati lva1volino 39.07S _34.s8S6~ . 4S234! 39:2767T-....~'::M.39;3: 22.49n8391
PCincinnati:!!!:!!!·~.'----fV!.!a1volino~=·~-------+---~39~.07=S!---..:_34~.s~8S~6~···· ..··..·····4;23·5j""..·····39.'276~ ..·..····:M393:i!:---=22=.4"'97783=:.::9:tl
Cincinnati Va1volino 39.07S _34.58S6' 4S2360 ;9.206i"----·"'-84=.3.:-9S~:---==:..:..:.:='i
F==~--t'-'==-------_+---==+---==: < __:::IS"'.7.:;;03;.:1:::13:.::06:t
Cincinnati Va1volino 39.07S _34.s8S6: 4S237: 39.1883~ -804.4S83: 13.7S781797
Cincinnati ValwIiIu> 39.07S _34.s8S6~ 4S24}j 39.2767' -804.3933~ 22.49778391

fC'in~=CI!l1I~'=otj~·~--+Iv'-',I1wliu==·"'---------I-----=3:::9.=;07"'S+-----'_34=.58S6=;~ ··············4;:242r..····..39.2383r·....···..·~36::-: --=::';22:::'.483'-=3;:0'-=lS

fCjnrjnn=~'=otj='~__+Iv,-,la1volino=='"'- -I-__--=3.::.:9.=;07"'S+-_---'-34=.s:::8S6""'!. ~~f.~~ ~?;~~~ ~;?::~,..' _-=25;;;.08773==04"'1S

=: ~= ~:::: ::=~ ~:~~ 3:~;!:'_-..::::::;:.:~:~:--,~~9:::!;~::'~18S~63~2
~Cjnrjnn~:!!:,=otj~'~--+V'-'I1wIiu=~'=---------I-----=3:::9.=;07:.::S+--.....:_34=.58S6=;~····••·•····..4;:2S~··· ......·39:07;r....·..~:;267:-! --="'2O::'.900997==t

~Cjnrjnn~:!!:·=otj~·~--+V~iIlwIiDo==---------I---..:3~9.:::;07~S+--.....:-34=.58S6=L ~~~ ~?:~.~L ~~~?t'_-"7.2:=;40=S8S44==JS
Cincinnati AIhIwIPetmIRm 39.0739 _34.6092: 4S201: 39.1067! _.~-84=.s:;.'_.--::9.2::04806==13="-17

FCin='~M1!1l~'=otj=·~__-tA~"'=!on=d~P~otmIeum=='-- +-__...:3:::9~.073~9+-_--=-34=.6092~~ ~~~~j ~?;~~I~::·=.~;~.~~.?:-~__9;:.0::.:734=S:.::2259 1
Cincinnati AIhIwIPotmIeum 39.0739 -804.6092: 4S204; 39.1067, -84.s6, 4.773648933

~Cjnrjnn=~'=otj=·~__fA::::"'==:..:P~otmIeum== -I-__...:3:::9~.073=9+-_.....:-804=.6092=~ ~~f.l!?i ~?;t~~.?L. ~;~~.~?+,___=1:::;6.:::01::6::;1296Cincinnati AIhIwIPotmIeum 39.0739 _34.6092' 4S21I: 39.1S17j -84.S983: 6.3-42136674
Cincinnati AIhIwIPotmIeum 390739 _34.6092~ 4S21~ 39.1633'-..-:s..·""".4;.;.,S;;.;33+~--..::;14:::..soBJ=='-'lS

~Cin=M1!1l:!!:'=.~Ii'-----fAlhlwl==~PotmIeum==:::....------I----=3:::9.:::073=9+--.....:-804=.6092=:.;~·· ..·······..··4;:2i"~· ..··..·..··39:i~·· ..·..··~::ci8:i:-~ -"'::17"'.63=17::::::~'

FCjnrjnn::!!!!:!!!'!!!otj~·__--j!!A~"'~'"""~PIIzoIoam==~ +___=3~9.:::.073~9f-__-34=.6092~t ~~f.~:'l ~?;~.~~.?[ ~~~~:..:_...:6:;:.s:.c722S=999=jl
CiII<:imIati AlhlwlPIIzoIoam 39.0739 _34.6092: 4S21S: 39.2283! _34.4561: 17.s1963951
~Cincinnati=~·=·~__-fA::::"'=!on=d:..:PelIoJnm==:::.... _+----=3:::9.::Jm=9+----34=.6092=:;~ ~~~!.~ ~?~~~~ ~:~':-~_-=-14::.;.4::.;79280=",S'-=l3
CinciDnati AIhIwIPotxoJnm 39.0739 _34.6092, 4S2lT: 39.1617: _34.4983, 11.41912937

~Cin~'=M1!1l~'="~ti~__-fA::::"'=!on=d:..:P..::otxoJnm== -I-__...:3:::9.::.073=9+-_---,-34=·6092=t ~~f.~~ ~?;~j67'.~..~L-..· - .;;.:8":::..::;.~:::~.:::~~q.,-~S.~83~787~04~3
Cincinnati AIhIwIPotmIeum 39.0739 _34.6092: 4S22S:. 39.1433~ _34.sS17' 7.27S833S1S

pCjnrjnn=~'~1=tj,--__~A;::"'=""=d~P.::otmIeum==-----+_---=3",9.:::073=91_---::-34=.6092=.;~ 4S22T: 39.m' .g.U883~ IS.99712932
Cincinnati AIhIwIPotmIeum 39.0739 _34.6092~""·"""····4;:229j"""·"·"39:i;r"·""~::'9i·7':-~ --=11=.JO=I467=64'-=l

"Cin~'~M1!1l~'="=tj'--__~A;::"'=....=d~P.::IIzoIoam==-----+_---=3"'9.:::073=91_--'-34=.6092=;' 4S231: -'3'9.2.mT"- _34.S4S: 1462483611...CinciDnati AlblandPotxoJnm 39.0739 _34.6092t....·......··:c52i:{....·..39:iu7f"·....·...:sc.'SU;,..,--=-I::.:~."'9S.::2S~802=f
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Computation of Average Dray Cost

"Cincinna='='=ti:..-__fAmland==:..:P.=-== -t-__...:3"'9"'.073=9t-_ _....:-84=.6092='f; .••••••.•..•••~~~?i •.••....••~?·.~~~L •••••••;~·.~'!"; _....:.:S.7.:.:0"'S880809=:=.t
"Cincinnati='='=·:..-__fAmland==:..:P..::-=='-- -t-__...:3"'9"'.073=9t-_ _....:-84=.6092=-;' 4S234, 39.2767; __-84=.3;:.:93:;;3::;'_---.:23:::.:::91:::307=2296
"Cincinna='='=ti:..-__fAmland==:..:P.::-=='-- -t-__...:3"'9"'.0.:.:73"'9t-_ _....:-84=.6092=-;~~=·==.~~.~~.~:=j?;'!!.~(~ •••••~:?!??~:-~ _...:23=.9:::13~0.:.:722=t6
"Cincinnati=.:::·=·:..-__fAmland==:..:P.::-=='-- -t-__...:3"'9"'.073=9t-_ _....:-84=.6092=:.;., ••~...-.-~__ ....:-84=.3~9S:.;.,_-=:20::.:.346=I~I:::909~

~?mWi AmlandP_ 39.0739 _84.6092' 4S237: 39.1883; _84.4S83' U.287237S2
Cincinnati AmlandP_ 39.0739 _84.6092r--············4S24ir· ......39:z;67~..·······:s4:i933..: -....:.:23"'.9=13.:.:07=22=16

"Cincinnati='='=·:..-__f Amland==:..:P.::-=='-- -t-__...:3"'9"'.073=9t-_ _....:-84=.6092=-:: •••••••••••••••~~~~~ ••••••~.??~.l!?f~ ••••••••~:?~:_: _...:2:;c4;:.:;.1.:;01:::3.::;8682=J
Cincinnati AmIand Petloleam 39.0739 _84.6092, 4S24S, 39.06S: .___84=.27=S;-,_...:2:::6::;.989=S3;:.:1:::36"1
Cincinnati AmlandP_ 39.0739 _84.6092: 45246! 39.29;' _84.4767' 20.46397379
1'===---1==~==-----If-----==~f---...:::=~: <-••••••••••••••••••,•••••••••••••••••••+---==.::==f
Cincinnati AIhIaJuIP_ 39.0739 _84.6092' 45249: 39.27S,. -84=.3::::2S~'-_28=.l::::064=309"'S::.j

"Cjn=,","",='=ti__-i:..:A="'=Ion=d:..:P.=-== -II-_ __=3"'9·:::,073991-__-84.=.6092=::.;! •••••••••••••••~~~.~l ?~o1~ ~:?~~:-! _-=22.=8063=:::9789:.:,
Cincinnati AmlandP_ 39.0739 _84.6092, 4S263, 39.1067' _84.SOl7; 9.0734S22S1

"Cincinnati==·=.=----of,-=M;an=.=.=m:ain.·=='------+---...:3"'9"'.06.:.:1"'9+---_84=.63:::7.:.:S""-'--'4S2O!1' 39.1067~ ..··..-...;;..;"'_84.:.:."S:;---=I"'I:.:.67=-47=I083=1
"Cincinnati=·=·=.:..---fIDdiaDa=·=L=m:ain.·=--------t---...:3"'9"'.06~1:::9-1----=_84=.63:::7!..qsi ..·············4s2021·········39:i067i"········:s4:SOi;·+:-~1l~:S:.:.4429967==i

Cincinnati IDdiaDam:ain. 39.0619 _84.637S~ 4S204~ 39.1067: _84oS6: 7.22670S927
"Cincinna=·=·=ti'----fIDdiaDa=·=,=m:ain.·=--------t---...:3"'9:::.06~1:::9-1----=_84=.63:::.:.::.;7S~···············4S2ii9~·········39:is·i;T····· ..·:M:~267:-;--1:';;8=.4':;97"'686=S'9

Cincinnati IDdiaDam:ain. 39.0619 _84.637S' 4S211r39.lS17; _84.S983' 7.910172414
1'===---1==.==-------If-----==~f---...:::=~: <- ••••••••••••.••.••: +---=====-/
"Cincinna='='=ti=--__fIDdiaDa=·=,=m:ain.·=- -t-__...:3"'9"'.06:::1::;9_1_---84=.6:::3.:.:7S:..;'- 4S212: 39.1633, _84.4S33j-'_...:1:::6::;.97.:.,:4:.:.7:::37:..:S,6

"ein='=c:nma:::'=Ii'--__f'=ndjan=·=.=m:ain.·=- -t-__...:3"'9:::.06~1:::9_1_---=-84=.6:::37~S~ ~•••••••••~~.~~.?1 ??·.~~L=~~ ~:~.~~~:_ _...:2",,0;:.:;.1.:;0099997=""'i
Cincinnati IDdiaDam:ain. 39.0619 _84.637S: 4S214; 39.1217, _84.s433: 9.007702763

"Cjn=""",=.=otj=----f'=ndi=''''='=lZI'Iin·=-------+--...:3:::9"'.06:::1::;9-1---_84=.63=7S~t-••-••-••~•••••••~~f.~?i ••••••••?~:~L ••••••••~.•~~~ 19.8368S7S9

Cincinnati IDdiaDagain 39.0619 _84.637S' 4S2161 39.1983; _84.48'"'---=16"'.82=0383=68'

"Cjn=""",='=otj=·'--__f':::M;an:::·=.=lZI'Iin·=- + __...:3"'9:::.06~1:::9_1_--....:-84=.63=7S:.;i. 4S21T: 39.1617' _84.4983:-i_...:13=.82=73=97:,::071Cincinnati IDdiaDa gain 39.0619 _84.6375j ···············.cS21~ ..·······39:i26;1·········:M:si33i 1l.309313S3

FCjn=""",='=.:::ti:..-__
f
J=ndjan=·=.lZI'Iin=·=_ -t-__..:3:::;9.::;06;:.:1:::.9t_--....:-84=.63:::7:;.5L! ~~~L. •••••?~:~.~?~L. ••••••~"'••..:~·~~.1:;;:.?;-: --9"'.s4=787=12:;::64"1

pCin=cUma=:::.Ii__-tJ=ft=cti-='=l!l8in·=_ -i__--=3=.;9.=.;06"'19't-__-84=.6:;::3.:..:75;.;'._ 45227, 39.155i ._.-...::-84~.3883=::;'_-:;21::;.4:.:.7:::60::::3883=f

FCincinnati==·=·:..-__f'=M;an=·='m:ain.=·=_ -t-__..:3:::;9.::::06~1:::.9t_--..;:-84=.63:::.7~5!.•••.:~: •.•:•••••~~.~ •••:.••••••••??:~~~~•••••••~:~?~.r:-: _...:1:;::3.:.;.7:::S23=SS::;7"11
"Cincinnati='='=·:.-__fJ=ftdjan=·=.l!l8in=·=_ -t-__..:3:::;9.::;06:.:1:::.9t_-....;;-84=.6:::.37:;;:5"': ..::45:.:23~1' 39.2433: _84.s4=S';----,1::;6.:;:43::::846=I:::.77'-1

F=ein='",,,,,,,,='=.:::ti=--__f'=ftdjan=·='m:ain.=·=_ -t-__...:3:::9.::;06~1:::.9t_--..;:-84=.63"'7:;.;5t ••••••••••••••~~~~== ...?~:~.l!!izC......~;¥~.~?...' __1::.;4:::..2::.14;:.:1:::39:;;:I"1S
FCiD<:inna='='=ti:..-__

f
IDdiaDa=·=.l!l8in=·=_ -t-__...:3:::;9.:::,06;:.:1:::.9t_-......;-84=.63:::7:..:5""- 4S233: 39.115; _84.6667;..'_....;;4::::.892=1::;64:.:.73",

Cincinnati IDdiaDa orain 39.0619 _84.6375 i 45234i '''~----::a:u933i 26.255S8545
FCjn=c:nma='=1i=----f,=ndia=·=n~.lZI'Iin=·=--------t---...:3:::.9.::;06~1:::.9t---..;:_84=.63:::.7~Si···············.cS23~· ..······39Zi67T..•..•..:M:;933:-;-"':2=6-=.25"'S:;::S=SS"'4"1

S
Cincinnati IDdialIa gain 39.0619 _84.637S: ~ 39.206T:~- _84.395: 22.801S1503I'===:.----I====------__+----===t_--..;:==: <- +---'==="1

"ein='=,","",:::'=1i:..-__flDdialla=·=.m:ain.=·=_ -t-__...:3"'9.:::,06;:.:1:::.9t_-......;-84=.63:::7:..:5,,:.---,;:.4;:.:523~~~.._.~8!3.1-.-~~;..: __1:.:7.:.;.7::;03:.:5:::57:,::0",S
Cincinnati IDdialIa m:ain. 39.0619 _84.6375, 4S241, 39.2767: _84.3933: 26.2SSS8S4S

Fem=·"'C7!11\a=.=1i=----f
IndioDa
=·=.m:ain.=·=--------t---...:3:::.9.::;06~1:::.9t---..;:_84=.6:::.37~5i···············4S24{········39238iY'··········:M:36:-i-"':2""6;:':;oS"'4S:::7'::;144'-"i

1

FCin=""",='=.:::ti:..-__f'J=ndjan=·=al!l8in=·::.... -I-__...:3.:;9.:::,06.:.:1::.9+-_--'-84=.63:::,7:::..5C:::::::••.••~.~~.~~~ ~.•??~~l.= ..•.••~:~~ : _...:2:;::9:::..2",65""6=.;9S,,,,07,
"ein='",CIII='=na::::Ii:..-__f'=ndjan=·=a=m:ain.·=- -t-__...:3:::9.:::,06;:.:1:::.9t-_ _....:-84=.63::::7:;::5"';.._ ~~_,._._2?29: _.......;-84::.::.~4c:.;767::.:.;..;_--=22.=S3::::02::.1:.::S,7
FCincinna='='=1i=--__f'IDdiaDa=·=.gnin=·::.... -I-__...:3::.9.::;06;.:1::.9+-_'---84=.6:::,37~S: 45249; 39.275: _84.32S::-__=3",0",oS3.:.:5:::,S673=I"f
Cincinnati IDdiaDam:ain. 39.0619 _84.6375(··········· ..·4s2Ssr·····..39:07~·········:M:;267; 2S.l1316188

FCin=,","",='=Ii=--__f'=ndjan"'·=a=orain·=_ -t-__...:3:::9.::;06~1:::.9t_--..;:-84=.63"'7:;.;5L.......~•••••~~f.~L. •••••?~:t~L ••••••••~~~~?...' __1",,1:::..s44..:.;.:%996=,7
"Cin=""",=':;::.::::Ii:..-__

f
Slulll=:..:0il:;::.. -t____=3"'9.::;0867=t-__-84=.6444=;.;'___ 45201: 39.106T: -84=OS,.:_-=.1l;.::7:..:686=95:::2,4

"ein=""",:::'=otj::::·'--__fSlulll=:..:0il=- __+----=3:::9::;.086=7t----=-84=.6444=.;~ ~•••••~~.~ ••••••.••??;~~L ~:~.~~.?:-: _...:1:;::1:::.63;:.:27:.:,672='11

Cincinnati SIulIlOil 39.0867 _84.6444: 45204; 39.1067' _84.56; 7.002302596

F=ein=""",:::'=.::::ti'--__fSlulll=:..:0il=- __+----=3:::9."'0867=t---....:-84=.6444=;L•••••••••••••~~~ ••••••••?~;~.~~.?l •••••••••~:~f.~+,__1:.::8=.34~1:.::5::::806=i2
Cinl:innati ShollOil 39.0867 -84.6444: 45211: 39.1517i _84oS983' 6.433228781

Cincinnati SIulIlOil 39.0867 _84.6444~ 4521:zi 39.1633' _84.4533i 16.62073075
F=ein==...:::·:::••=ti'----f

Sboll
=:..:0il=---------t----=3"'9"'.0867=f-----'_84=.6444=.;j···..••..·····4s2iii············3ii:i8T········:M:~·i83:-j-"':19=.7=4605=3029

"Cin=cinnati:::'=·'--__fSlulll=:..:0il=- -t____=3"'9"'.0867=f-_ __=-84=.6444=~ ~~f.~~ ?~:~~~.?i ~~.~~+,_...;8=.63=70::5:::;74:::28,
Cincinnati SIulIl Oil 39.0867 _84.6444' 45215, 39.2283; _84.4567: 18.98131238

"Cincinna=:::'=ti'--__fSboll=:..:0il=- -t____=3:::9:::.0867=t-_ _....:-84=.6444=.;~•••••••••••••••~~~~.~ •••••••••~?:~?l!?t ......•.•..~:~~:- _...:1::::6::::.04;::1:::09772="1
Cin<innali SboIlOil 39.0867 _84.6444, 45217; 39.1617: _84.4983, 13.257972S8

"C'iN="'in=.=.ti'--__.fSboll=:..:0il=- __+----=3:::9:::.0867=t----=-84=.6444~L ••••••••••••~~f.!?i ••••••••?~:~~~j ••••••,••~~!-:!?..:__~1:.:1.06=53;:.:7~4
"C'iN==;":::"=.Ii:..-__

f
Slulll=::.;0il=- -t____=3"'9:::.0867=t-__-84=.6444=;: 45225, 39.1433; ..;:-84:..;OS:;:;5:.:1:o.7'~--=8:::.7:..:683=S2=1:::,04"1

.,CiIu:innati='='=·=--__ofSlulll==_0il:;::.. _+----=3;:.9:::.0867=+----84=.6444=:.;~ •••••••••••••••~~.~ ••••••••••?~:~.~~L ••••••~:?~:_~ _...:2:;::1",.3:;c97..:S:;c77;..;4,9
Cin<innali SIulIlOil 39.0867 _84.6444, 45229; 39.15, _84.4917, 13.3446909ll

"Cin=""",,,,'=otj=·'--__fSholl=:..:0il=- --+____=3"'9:::.086=7_1_----'-84=.6444=~•.••••••••••••.~~~~l ?~:~.~?~l ••••••••••~~~·..' _....::..14:::.97;:.403=7;.:5"'12
Cincinnati SboIlOil 39.0867 _84.6444' 45232: 39.1867i .__-84;::..;~.S:.:I:::33~'-....::13::.:.3:::1:::12=0:.:198,

.,Cin=CIII=·=n.::.::Ii=--__ofSholl==_0il=- _+----:3:.:.9"'.0867=+----84=.6444"'-'-"i:•••••••••••••••~~.~?~ ?~:~.~~~ ~:~:-! _...:2.:;::908723==298"""
Cincinnati Sholl Oil 39.0867 _84.6444: 45234; 39.2767: _84.3933, 2S.42049258

"Cjn=""",='=.ti:..·__~ShoIl==-0il=--------_+----:3:::9"'.0867=+----84=.6444'-=<t••••••••••••••~~~?i ••••••••?~:?:(~L ~f.~~ ' _...:2S=.4::.204=9258"""
Cincinnati SboIl Oil 39.0867 _84.6444' 452361 39.206T: _84.395: 22.34345646

"Cin=""",='=otj=·=--__fSlulll=:..:0il=- -t____:3:;::9"'.0867=f-__-84=.6444=:.;!•••••••••••••••~~~~ •••••••••??:!!'!!?~•••••••••~;~~!l:!:-~ _...:1:.:7;:.:.1::.17:.:00087="'1
Cincinnati SIulIlOil 39.0867 _84.6444: 45241, 39.2767, _.....::-84=.3~93~3;-: _...:2S=.4::;204=9258=1
Cincinnati Sholl Oil 39.0867 _84.6444' 4524~ 39.2383'1" _8436' 26.01785498F==-----F==--------t----==:=:.:.t--....::::="";························<-····•••••••••••.••••••••••••••••••••••+---====t
Cincinnati Sholl Oil 39.0867 _84.6444: 45245, 39.065j __,,-84=.27=S::----'29=.873=072=68::j

FCincinn='='=.:::ti'--__fSlulll=:..:0il=- __+----=3:::;9.::;0867=t_--....:-84=.6444=.;~ •••••••••••••••~~~~ ••••••••••••??~L•••••••~:~.?~:---=2::1=.27.:.:5:::;7:;14::14"1
Cincinnati Shall Oil 39.0867 _84.6444: 45249; 39.275, _84.32S' 29.932S731S
Cincinnati SboIlOil 39.0867 _84.6444: 452S5: 39.075~-·-_84....;:;...3'~2"'67~'----.:.:.:2S.:.:.66=5307=t5

Fc:m=emna:::'=1i'---,...-fSlulll=~0il=----------+----=3:::9.:::0867=t-----'_84=.6444='r-···· ..······4S263r·······39:i067~·········:s4~;;i;..: ----'l1~.6::;327=672~1

292



Computation of Average Dray Cost

F::;:=:==- +=:::==:=::=.:..t -+__-=~.:..9:.:..~:;.::~.::.~I----:::;.::~.:.::~.:..~:~~!:.:.=.:.:.~::.::.:.~:.:.~;;.t.:.::.:::~29::~.:.:.:::::.Jl1~~~;--~::~"':~:o;406=~::.:~,~
FH:;:otII!on==- fBrown==IIld=Root=.:.... t-__...:2::;;9..:..76;.::5.::.2t_---:.9:.::5.:.:.1.:..79:.::.;5: 77007: 29.7733: -95.4033::---"1~8.:::07:.:92~0:::3::::674

FH~otII!on=:... ¥Brown==IIld=Root=~ +_--..:2~9.~76:::5::.21_-......::.9:::5~.I:.:79:::.;5~:::::~:~:::··noo8L:~::~?~L:::::..::9~·S·:.,,4.:.:ii'"'7!-~ _..;1",8::::.9:::35:.::00.::5::::9,5
FH"'otII!on==- fBrown==IIld=Roo=.:..t -+__-=29::;;."'76::::5.::.2t_---'.9:.::5.:.:.1"'79"'-!5t.•.•..........•!.?~ f.?:!.~.~L :?~:~~: _..;1:;:5.:.:.28:;:;1:;:96.:;.7:.::2'"'14

HotII!on Brown IIld Root 29.7652 :99
5
5.'11

7
7
9
95
5

:.~ 7777
0
0
1
1(1f.:.: --29~..-774531-731-.--.--=~.:::'55..33:::0675.;:;83'i-:.~ _--=::14",.4664=.:..57",8,5

FH=otII!on==- fBrown==IIld=Root=.:.... t-__...:29::;;."'76::::5.::.2t_---'=.:..:.::.;................•..••••:.....•..••••....••.,...•....::: :---~10:::.44=263=38::J
HotII!on BrownIlldRoot 29.7652 _95.1795: 77012: 29.715: ·95.2817: 9.192194459
FH~otII!on=:...---¥Brown==IIld=Roo=::..t ------+----=29~.~76:::5::.21--......::.9:::5~.1:.:79:::5+: --·~1---29:785T ..· ::9S.2283·~";;:---=.:.:.2S=.:..5='i

FHotII!on=='-----FBrown==IIld=Root=.:....-----t---...:29::;;."'76:.::5.::.2t----:_9S=.1.:.:79"'-!5i" ·:;7oisr..••..···29:78.{..·• ·:;;s:i"'·8s~·;~~~:::I..::~=6.:.:5~~~~:~~~~7
Houston BrownIIld Root 29.7652 _95.1795 ( .._·-7'7Ol;--·..~_··---9s:3033~ 12,42788204

F:-=otII!on==----f:::==:=::=.:..:------+---=:::;;:"'~::.::~.::.~t----'::s:.::5.:.::~.:.:~::.::.;~F:===~~~~.·.·.·.·.·.·:~~~T:::~:~~t.t:~:-; -";::::::::.~::'3~::::~::::~90::9"1~

F:==:==----+=:::==:=::=.:..:------+---=~:;,:9:.:..~:"'~.::.~1----:::;.:;:=:~.:..~:;.:;,;~~··..-----.~~7---"-"-~:~~:--.-. .....::~;~+:-....::~~"'~"'~:::1:"':m::.:63'5

F:-=otII!on==----+=:::==:=::=.:..:------+---=~:;,:9:.:..~:"':.::.~I----';;.:;:=:~.:..~:~:F·:::::=:::~~:==~i.:F:::::~~}t"'~:;-; -";~::~:::::~:::4~",~66:::15::';;:~
F:==:==----f:::==:=::=.:..:------+---=::;,::"'~::::::.::.~t----::::.:::.:.::~.:.:~::::.;:1:~=:·.•.•.•;~~~·:·~~:~~L:::·:=~~~~:;;·;.~".J--=:~~"'::::::::.:;.::::,::2,~
HotII!on BrownIlldRoot 29.7652 _95.1795; 77026; 29.7983; _ _9S:.::'.3~283~;_....::12.3=06;::2:.:4;::19,3

FH::otII!on==- ¥Brown==IIld=Root=.:.... t-__-=29::;;..:,:76"'5.::.2t-_--=-9:::5.:.:.1.:.:79:::.5,L !.?!P.L f.?:!.~L :?~·~.~..:__2:;:1::;.66677=..:.6;::96=t
FH:;:otII!on==-__-tBrown==IIld=Roo=.:..t + __...:29::;;."'76"'52,..__-9..:;5::..I"'7.::95"<:~,,__.;,;77=~ -._,,~7L.._..11.:;::2883=;:;---=10:::.2::;:9;:::41::640=.:.J1
FH:;:otII!on==-__-tBrown==IIld=Root=.:.... -t__--=29::;;..:,:76;.:;52,..__-9S.::.::..I"'7.::95o.;:•.•••.•...••...?7.~ ~~??l!?~ :?~:~.~;_:__6~.1::2::::05~1608=J
FHotII!on== -1Brown==IIld=Root=.:.... --1__--=29::;;..:,:76"'52=+-__-9.:;.5::..l"'7.::95,,;_ 77030; 29.705; _95.4067; 18.97479266
~H~_=~---fBrown==IIld=Roo=::..t + __..:29~.~76:::52=+_-~-9::;5~.I:..:7::.:95:.:t...•::::~..•.••!.?~~}J f.?;~.~~L ..:~~~~i.:..;;~:.:g·~;-....::3::::0."'487=356=Jl
~:==:==----¥:::==:=::=::.: -t-__--=~:::;9:::.;~::::"'~+----'::::~"":~"'~::.::.;:~..-_~__ ~:~-~·-::::t· ..·w.. ~~~:..::~;;;:83;~:-..;::;::=:~:;:~~"'I77=84"f
FH:;:otII!on==- -FBrown==IIld=Roo=.:..t -+__--=29.:..."'76;.::5.::.2t-_ __:-9:;,:5.:.:.I"'79;.::5"'( ··"'·· ·_.._··_··.·:;.,C=·034r········29:6383't········:;;s:Zi33~ 10.83769807

FH=otII!on==- ¥Brown==IIld=Roo=::.t -t-__--=29:::;.::.76::5"'21_-......::.9::5"".1"'79::::.5[ !.?~i~C f.~~~r.::~~:~~~~~~~5:.:.~!-~ -";2::9::::.6000=::::54=9'5

FH:;:otII!on==- fBrown==IIld=Roo="'t -t-__--=29::.."'76:;:5.::.2+-_ __:-9:.::5.:.:.1"'79=,5; 77037: 29.8883~ -95.3983:::;'_--=2:::0.2::::67:;.4",1::884"1

~==='-------¥:::==:=::=::.:------t-----=::::;:::.~::::::.~t--......::::s::5"":~"'~:::::;~l~·~:::·:~:::·:::~~~~:·::~:::~~~F·:::::~~·;~:L~;-i -...:~",4=:~.:.:5;':;:'::~;::27=i
~HotII!on==,-------¥Brown==IIld=Roo=::.t -+__--=29:::;.::.76::5"'21_-......::.9:::5"".1"'79::::.5C~~~~:::~??~C=:3?:~jC:~~~~i.;~?P. ...~ _..;3;.::3.:.:.1;.:;87",93..:;3:.:1'=i3

FH:;:otII!on==- fBrown==IIld=Roo=.:..t------+---=29:;:."'76::5.::.2t_---':99:.::
5
5.:.:.·

1
1"'77

9
9;.:;,;55..:-_ -·.._·-777J..04~3~.: 2299.·806~!·7?1-- ..·.. "'~-95~.556C561·:"7.:;-......::3::.0.::.77::6::29::;:4::.18"1

~HotII!on==,-------¥Brown==IIld=Roo=::.t -+__--=29"'.::.76::5"'21_-......::=.:..:.::.; : , ;-._.....:;3:;:1.03=63:;,:63;.:;7,
FH:;:otII!on==- fBrown==IIld=Roo=.:..t -+__-=2::.9."'76::5.::.2t_---:.9:;,:5.:.:.1.:.:79:.::.;5: 77044: 29.86: -95.1983;-:__7:..::.8022=:::44::.3::9,5
~H=otII!on=:...---¥Brown==IIld=Roo=::.t -+__--=29~.~76:::5::.21_-......::-9:::5"".1:.:79::::.5C:~~:~~~:::~~~C:::::::.f.?:~ir::::::~~~~...;_..;23=.5",72:.:1",,2044=1

F:==:==----¥:::==:=::=::.t------+--......:::"':::.~::::.::.~t----::::.:::.:.::~"'~:;.:;,;~1:::==~J;~.::::.:.=~:.:~.:~t::::.:.:::~~~~~.i--.::::::::.~'-'~::::~444::;:4.:.:~'1~
Houston Brown IIld Root 29.7652 -95.1795; 77052: 29.76: -95.3583: 14.44062713
~HotII!on===-------¥Brown==IIld=Root=~-----+---..:29~.~76:::5"'21---.~.9:::5"".l:.:79:::5+;----:;"oS4]·-""29.68:iT"'--·":-9";5',4c""'01""7:-; -"':1:":9':':.1":'17:;':9225="13
FHouston===-------¥Brown==IIld=Roo=::.t------+----=29"'."'76::5.::.2t---'-'-9:.::5.:.:.1"'79::::.5r-············770SSr········29::;98:i:·····..··~95.4967..., -";25=.7::'46:'::5:::9939 8

~HotII!on===-------¥Brown==ond=Root=~-----+_--..:29~.~76:::5"'21_-......::-9:::5"".1:.:79::::;<:::~••.-.••-•••••?7.~:=·:·:·3?~.~~L:~:.:?~;~·;-: _...:22.=27""4",90.:.:5,,,09,
HotII!on BrownIlldRoot 29.7652 _95.1795~ 77061~ •__~_ .::?;.::5:.:2",783=;-~__1:;:1;::.2:::6283=034=f
~H~otII!on=:...---¥Brown==IIld=Root=~-----+_--..:29~.~76:::5::.21_-......::.9:::5"".1"'79:.::.:5L •••...••••..!.?~J f.?:!??~j :?~:~?~! ; _..;2::.7.:.:,.7..:;45;.::5.:;.809==t1
HotII!on Brownllld1lDot 29.7652 _95.1795: 77065: 29.93~ _95.605; 36.83706362
~Houston=='-------¥Brown==ond=Root=~-----+_--..:29~.~76:::5::.21_-......::-9S=.1:.:79::::;5~ •••••••••••.•••?7.~ ~~.~!l... .._ :?~:~?~;-!_...:30=.0064=2987=,
FB~-=:... ¥Brown==ond=1lDot=::.... t-__...:29"'.::.76::5.::.2t_---:-9::::5"".1"'79::::5+:_ 77070; 29.9783; .":'9:.::5=.S8;:;1~7!-; _..;36=.7",45::::583=3,2

F==='-------¥:::==:=:::=.:....-----t---...::.:..:"'~:;.:::.::.~t----:;"':.:.::~.:..~~=51···············~~········~;::I· ..··:::·~~~i·i;...;-...:~=:~-=~::0:::.55:;:1"i~
Houston BrownIlldRoot 29.7652 _95.1795~ 770751 .._~"" ..._. -95.26~ 13.40295254
FH=otII!on==----fBrown==IIId=Roo=.:..t------+---=29::..::..76::::5.::.2t----'-9:.::5.:.:.1"'795:.::.;~·· ·············n07~· ..······29:oor..······:;;S3833;-~ --=18"'.034=:::9248'9

~Houston~~~~======~Brown~~~~IIId~~Root~~~==========~=====~29~.7~6S~2~=== ==-9S~;.1~7~95:.;.[.-•• ~•••••••••••!.?~ f.?:~~ :~~~:_...::9::;:.4:::::39::::2980=73,
HotII!on Brownllld Root 29.7652 _9S.1795: 7707~ 29.77SL.." _-.-:9.::.:5;.;.;.6:.;.~ _--=3:::3.9:::56=1829~

~H=otII!on==----¥Brown==IIld=Root=~-----+_--..:29"'.::.76::5"'2+--......;;-9::5"".l"'79:.::.;5~ ?7.~ ~:~!.l!?J :~;?~.~::- _..:28=.084=06877=-'-1
HotII!on BrownIlldRoot 29.7652 _95.1795; 77081: 29.7117: -95.4833; 24.903169
FH=otII!on==----fBrown==IIld=Root=.:....-----+---...:29"'.::..76:;:5""2+-----'_9:.::5.:.:.1"'79::5+t--..-.•-•.-..- .;.!!:..:.!l84''''..~.~.· f.?:!':'!?~L :?~:~; 3:.:9,-=.29983='=i

~HotII!on=='-------¥Brown==IIld=Root=.:....-----+_--...:29"'.::..76::5"'2+-----';~:;:::~"'~:~:'i~._-_ ...w ~:+._._ ::::;" _..-::.;:~::;~:.::0;:;~;+:--=:11"'.72S=34=53,7
~==='----T:::==:=:::~~-----+----::~::.:~:::::::-~t--......::_9:=5:::.1:.:7935~ ..·•..•••••·•..nci9ij"..·····29:85671····..·····~S:44S;-~ _..;:=:~.:::1~'-'4.:::1:~

~HotII!on=='-------¥Brown==IIId=Root=~-----+_--..:29::c.::.;76::::5"'2+----'-9S=.1::.79::5:.:,~ !.?!!?:Ci f.?;!E.~L :?~·Z!·~;__4;::2:::.83::::22S688==J
HOUlton BrownIlldRoot 29.7652 _9S.1795; 77095: 29.8933~__--"-9S:.::;;:.6"i5:_-=3:::9.366=:::108=58"f
~HotII!on=='-------¥Brown==ond=Root=::.------+_--..:29::c.::.76:::5"'2+----'-9S=.1::.79:.::.;5! .•...••.......•?7.~~~~ ~:?~J :?~:?~~:-~ _...:1:::4::::.4406=~27:..:1::j3
HotII!on BrownIlldRoot 29.7652 _95.1795; 77221: 29.6967; ·95.3583; lS.457S6897
I'H=_==----fBrown==IIld=Root=:.:..------+---...:29:::.."'76=::5.::.2t-----'_9"'5.::.1'=79;.::5+[.--.- !.?~~ ~ f.?;?~L.:.-..-..-.. ~:::.:~;.;::~""?''---=27.::.c.::4897=04=21'f

HotII!on BrownIlldRoot 29.7652 _95.1795; 77226: 29.8~ _ _9;.;:5;;;.3:.;::283=.-;_....::12",.3",367=6968=t
~HotII!on==----fBrown==IIld=Root=~----_t----=29~.":'76~52=t----9~5:=-.l::7~95:.;~ ••..••.•....•••~~~ ..••:...•~:~.l!?l ..:·:: ...:?~;~.~;-! _...:10.:.:;.83:.::.;.:769807="1
HotII!on BrownIlldRoot 29.7652 _95.1795; 772S5: 29.795: _95.49; 25.18184557
~H~outon==----fBrown==1Ild=1lDot=::.------+---..:29::c.::.;76::5"'2t--'--_9::5;::.1::.79::::;5:---~--~-.·9-5.::..4;;.;1C;;67;;.;-...:::19"'.3::34:::7:::00"'1'7

~Houton=='-------¥Brown==IIld=RDol=::.------+---...:29:::.."'76::5;::2t----9;.::S.::.1"'79=5:( .. ·•....•..·:;;··..·······29:ii6~ ..···.... ·..~S:S8: 33.22579356
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Computation of Average Dray Cost

FHou�ton===---__-f-==ond=;::Root= -If-__2;;.:9;::.7..:;65;;.:2+-__-9""5;;.:.1;::7=95:~.........•.....??Wl ~:~~L.. :?E~~+-:__8;;.:.'78S063==67=.J5
HOUlton B1l. 29.7659 _95.1879: 7700H 29.76i ,95.3583: 13.76463546
FH::0UIt0n==----f'B1l.==-----------+---29=.7..:;65;;.:9+---_9""5;;.:.I:;:87;::9:..:i-~'"""···-·~---29.74831'"""··_·-,;;.:95:::.3:::3;::83,.i-......:;12"'.22=4644=G4'

HOUlton B1l. 29.7659 _95.1879i···············;:;00i,·········i9.:m3t·······:.;;S:403·ii 17.39950075

FH::0UIt0n="'----fB1l.==-----------+---29=.7~65::::9+----:."'95"'.I~87::.:9:.;:.- ..-..- -•.-..~~??~ ~:~~~~~~~~~:~~.~?;-:--1::':8';:.2S"'5;;':7289=~3
HOUlton B1l. 29.7659 ·95.1879: 77009: 29.7933, -95.3667: 14.60302831
FH:.:0UIt0n==----tB1l.='----------t-----=29=.7::::65:.::.9t--~_9"'5.::187:.:;9~iC.···-···-- 77010f-·..·~..·'"""·-··...;_9:~5.::::.3;::;583:.:..;..i -~1~3.::::793=9484~1

F
H
::
0UIt0n
==----fB1l.==-----------+---29=.7"'65;;.:9+---_9"'5;;.:1::87::.:9"':·..•..·•..·····;:;cii·i:........·2974·i;~....·••..·9S:;O;;';·;-.·--'9:::.7';'87"'686023=~

FH::0UIt0n="'----fB1l.==-----------+---29=.7~65::::9+----:_9::::5"':I~87::.:9:.;~---...:77:.;0~Ic:;i·-··-~.71i--..,;:9S;.<.;;.28=17+~-....::.:8 ..:.:61;:.5=S402=469

H_ B1l. 29.76S9 _95.1879f"··..•......·:;;oi3r..••••....i9.1iisr......··~S:m;: 3.607619476

FHoIII::=tou""- fB1l.==-----------+--...;29=.7~6S::::9+_---:,"'9S"'.I~87::.:9:..;i ?7.~~.~ ?-!!:~l ~~·.~~i:----'I::::,S:.::;596=ISO=12=1
H_ B1l. 29.7659 _95.1879i 7701~ 29.SS67: _9S.3033i 11.llS434218

FHoaoIDn==----FB1l.=----------+--...;29=.7.::65:.::.9t----=_9"'5.::187:.:;9::.;: --·~_·2'9:'6867i-··-·:;;:_9=5.2S=5:-:--'8.3800==11:::209~

HOUlton B1l. 29.7659 _95.1879r ··......·:;;oiit....·..i9n6-ii....·....·:.;;S:42S, 19.76039706
FHOUIton===------fB1l.==-----------+---29=.7"'65::.:9+---."'95"'.I::87::.:9"'i---·..:77':';02::'::':;-- 29.775i ,95.3U7i 10.02133783
F=="'----~~--------___1f_--==+_---:==:..; : , :-----===="1
HOUlton B1l. 29.7659 _95.1879: 77021: 29.695: __..,;-9S=.3~567::+:_~14::.:.78G48==13:.t12

FH::-="'- fB1l.==-----------+---2~9::.:.7:.::6S::::9+_---:-9::::5"'.I~87~9L, ??~t ~?:~L. ~~~?l!?~:_....:::16::;.1"'75:.:4::;2349 9
FHouIton===---__-fB1l.==--- + 29=.7~65::::9+_---9"'5"'.I::87::.:9"':_-- 77023: 29.72Si ,95.3167....:_--=.10"'.90968206=="'-1
Houlton B1l. 29.7659 _95.1879i ~------;:;68;r""'-'--:9S:;2i 26.81113309
F==-----F=----------If---==+---==O'; ·•..· · :..··· ·"' ;-..--'=====1
HOUlton B1l. 29.76S9 _95.1879: 7702S; 29.69: _95.435: 20.86823186

"H::0UIt0n==- fB1l.==--- + 29=.7"'6S::.:9+_--,"'95"'.I::87=9,L ??~~ ~:7.~L ~~~~+_: _....:::11::,:.63:.::,23834=93
H_ B1l. 29.76S9 _95.1879: 77027'. 29.7( _95.4467: 20.99728948

"HOUIton===---__-fB1l.==--- + 29=.7"'65::::9+_---9"'5"'.I::87::.:9"': ?7.~ ~:l!?~?1. ~:~:;-; _...:9;.:;.69089==59",14-'1
HOUlton B1l. 29.7659 ,95.1879: 77029; 29.7583: _95.2S5: S.4516186S6

FH::-="'- fB1l.==-----------+---2~9"'.7~6::::59+_---:."'95"'.I::87=9L, ??~~ ~?~~L. ~~:~..:_....:::18:::.3:::.35;;.:1",7644=..:..:j
H_ B1l. 29.7659 _95.1879: 77031: 29.6583i .95.5417: 29.SS397146

FHouIton===---__-fB1l.==--- + 29=.7~65::::9+_---:,"'95"'.I~87::.:9:..;: ?7.~?~ ~~~~ :?~:?~~:----'1:.:.7::;.84.:::93:.::;28=1"15
H_ B1l. 29.76S9 _95.1879: 77033: 29.6683: _95.3383: 14.47431G42
H_ B1l. 29.7659 ,95.1879: 77034E 29.6383T"---:·.:;,95~.223=3:::---'1::.:0.::.:69022S=:.:024
FH::_=""----fB1l.==-----------+---29=.7~65::::9+----:,::::95"'.1~87~9r' ..···....··:.·:;;Oi~:.=:~:~~6983~:::~.~~._.....;·~:.::S.:::::54;;,·:;-__,28~.944=,,-I7296=::j

~H::-=""----fB1l.==-----------+---29=.7:.::6S::::9+_---:,::::9S"'.I~87::.:9:..;: 7703T: 29.8883: _95.3983.;-.:_......:;1::.:9..:;:65::;07367=4
"H::_==- fB1l.==--- + 29=.7"'65::.:9+_--,"'95"'.I:;:87"'9:.;i....-..·_·......·..;:;ci38j..·......i9.9i'831·........_..·"',9.:::S::,::43:.;:·83::;·i;-__'23::::.::::66::;:4:::;48::;:4:::;47"/
HOUlton B1l. 29.7659 '95.1879' ~-. 29.875~ -. _95,S2: 28.22009732
~=~---F~---------t----'==+_---:==,:· ..•·..·..· •..·..·<..•• ••..• +-----'==="'1

F::::===- f'~==-----------+---~::9;:::;"':;;.::+---:.:;;:~:.:.:~:::~"'::..:~ ~:~ -:;:;j - ~!~I.s83;;6~;---=:::;~::::~~:::6:.::,:::::~::::55::j
HOUlton B1l. 29.7659 .95.1879~ ......•..•....·;:;ci4~........·2ii:806;r· :.;;S'.S6i·7i 30.3560988S
FH:::_==----fB1l.=-'---------+--...:29=.7.::65"'9+---_9::.:5::;.I:::87~9:· 77044i --29:86:.:..i;......-...:.9""5.:.:.1983::.:··::-.--'7:::.64=29:::483=36'

HOUlton B1l. 29.7659 ,95.1879r-....·....·..:;;O.isr..........i9:63~......·..:9S.43'83: 23.00011301
"H::_==----fB1l.==-----------+---=29"'.7"'6::.:59+---,"'95"'.I::87"'9'+-i 77G49i 29.8167:"·-·-·---:9s.IS83::::::;"i--'4::::.1:::'0:':12"'11"'1"'32'1

H_ B1l. 29.7659 _95.1879i ·..;:;cisir 2ii.6S67T :;;S3683i 17.024G41G4
FH:::0UIt0n==----f'B1l.==-----------+---29=.7"'6::.:59+---.""95:.:..1::87"'9'""·-- 7705i 29.7~ -"'.9S':::.3:::'5:::83::;,;---'1"'3:':'.76463=':::5"'46'

H_ B1l. 29.7659 .95.1879t......•......:;;OSr·..·..i9:683T......·~s:40i;: 18,S0341462
FH:::_==----fB1l.=-'---------+--...:29=.7.::65"'9+---.9S=.I:::87.:.:9'?i---"'77:-0:':'5~· 29.7983:"..-·_··-,;;.:95:.:..4...;967.::.:.;.i-......:;2S=.066=2"'

68S
"'-I

HOUlton B1l. 29.7659 _95.1879~ · ;:;ci6cij ·..2ii:93i3r..· :.;;S3983i 21.705SS154
FHOUIton==-'----fB1l.=-'---------+--...:29=.7.::65:.:.9+---,9::.:5:.::.1::879=:---'''7706i1 29.6667i _95.2783: 10.83491643
~=~---f='----------I_----===I_-~=:.:;-:.;: "' -!---'=;...::;.::""-'=i
HoIIItou B1l. 29.76S9 _9S.1879: 77063: 29.7333i _9S,S217: 27.07S88401

~H:::-:::;:=-..,...--fB1l.=~--------+--...;29=.7.::65::::9+_---:-9S=.I:.:87~9~ ??~~ ~~L ~:~.~;-~ _...:36=.1:::.8480=5",2S=-t
Hoaiii:m B1l. 29.7659 _9S.1879: 77066; 29.9617: _9S.495: 29.402S7642

~HouIton===-----_¥B1l.=~--------+--...;29=.7.::6S::::9+_---:.9"'5:=.I:.:87~9j. ??~~ ?-!!~L ~~~~~?+: _...::36:.::.1::;2;::0897=1,,6
HoIIItou B1l. 29.76S9 _95.1879: 77073: 30.0183i _9S.4117: 27.2327312

H_ B1l. 29.7659 _9S.1879i 77074j 29.69:' _95,SUT: 26.84891S61
~HoaoIDn===------¥B1l.=~--------+--...:29=.7.::6S::::9+----:_9S=.I:.:87~9j·· ........·....;:;ci7~"''''''''''29:62r'''''''''':;;S26:;-:-"';::1::'::3.;':;l3822:':'=6"'1

5

FIHoaoIDn===---___¥B1l.=~--------+--...;29=.7.::65::::9+_---:-9S=.I~879::.::.:;t ??~~ ?:?:~L ~~~~?+:_...::17",.3:.:.94608=;::1"'-18

H_ B1l. 29.76S9 _9S.1879: 771178: 29.8Si_._....;-9;.::5;;:.2;:;;6:..,...--:8::::.94::.:290924==9"/

FH:::_==_ fB1l.==-----------+--...;29=.7~65::::9+_---:-9S=.I~87::.:9:..;~ ?7.~~ ~:??~l :?~:~;-~_...:3:;:3;:;.2;:.769:.:.:.:;43:;:2=-t1
H_ B1l. 29.76S9 _95.1879: 77080; 29.8183: _9S's233: 27.40529884

H_ B1l. 29.7659 _95.1879: 77081: 29.7117: ·95.4833: 24.24573379F=="'----.p=----------If------'==::+---=='-:: '!' : +-.-"'::===.J
H_ B1l. 29.7659 _95.1879: 77084: 29.8433, __;:;.9S:;:;.:::66::;.:_......::38::..6:::2"-14:::5~2224

FH::-==- fB1l.==--- + 29=.7"'65:.:9+-__-9""5"'.I::87;::9o.;; ?7.C!!!?j ~:~l :?~:?E!.?::----'I:.:I::;.I:.:929983=::::3"1
Houlton B1l. 29.7659 ·95.1879, 77090; 30.0183: _95.4433; 28.98813199
Houlton B1l. 29.7659 _95.1879: 77091: 29.8S6T: _9S.445: 22.01207488
F
HoIII
::=;a"."'----fB1l.==-----------+---29=.7"'65:.:9+---_9S=.I:::87"'9'-:t· :;;094r..· ·29:m3j· ····..·:iS.7i~:--42,=1:':53=3664='3

FH::_==-__.....,::::B1l.=- -+__...;29=.7.::65:.:.9t-_--::-9.::;5.:::;I879=-::..............•?7.C!?~ ~:~?l :~:~.~;-.:_.::38.:::6:;;97.:.:1:.:.463==t6
HOUlton B1l. 29.7659 ·9S.1879: 77201: 29.76: ·95.3583: 13.76463S46
F==~---fB1l.==-----------+---29=.7:=6::::59+----:_9:::;5:::..1:::87~9'-;:- ..·~f"'29.6'967r~.35'83";,--"1""4.84=7;::473=92'1
,,=-::-==----fB1l.==-----------+---=29"'.7"'6:.:59+---•.:;;95"'.I::87=9~· ....·....···..77224r· ......·29:7683r..·..··....~S:S2:+: --2""6:::.8:':'I':':U"'33::::09'

~H::O::Iii::lw""----fB1l.==-----------+--_29=.7c=6:::59+_-_-9"'5"'.I:::87"'9"'~ ~ ~~ :?~:?~;-~ _...:1::1:::..664=00998=,
HOUlton IBn. 29.76S9 ·9S.1879' 77234; 29.6383: '9S~3'i-:_...::10:::.69022S02=="1

~H::-=~----I'B1l.='----------+---=29::.:.7:.::6S::::9+_---9:::;5"'.I::879:.:;-:.;L. ~~i ~·.??~L ~~..~?.j..:__2:;4::;.5:::0:;14::180=-11
Houlton B1l. 29.7659 _95.1879: 7727fi: 29.7983: _9S.4167: 18.65530388
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Computation of Average Dray Cost

FH::OUJton==- TBn.=~ _I_--...:29=.7.:;;65:;.9+_--.9::5"'.I:.:;tr1~9~ .........•....••7.?~ ~~~L. :~~,~~.t":_--=3:::2:::.55::3:.:;03:::6'19
FH:0UJt0n==- fBn.='- _t_--~2::::9.:.:..7;:::65:.:;9t_-.....:-9::5"'.I:::tr1,:.:;.;9: .."" .• -.- ....•.._77W~ --- 3.?E~j ~~::""24.;.;5.,..:__8::.44.;.:.:;1660=::13"-17
HOUJton Greai.BaVOU 29.7235 -95.1652: 77001, 29.76: -953583: 15.86500817
FH==----t<lleen==.=Ba"".you:.::.:..------1'----'2:::9"'7239 51----•.=.95::.::16:::;52::.;~···············;:;ooj~·········i9.:;4831·········:9S:3j83:-~--===4

FH:===- f<lleen=::."'-:=Ba=vou=-------__t----=2::::9.:.:.:7=23:::5t_-.....:-9:::5"'.1:::65::::.2:C:::=~:~?2~L::::•.~~:?i~L::::~~~~~:~: --I::.;I:",:~:.::.I~:..:~:::~~::::99'1
F:::==::::....---f===:::::""::=------_t_--...::::;9.:.:.:~::23:.:;:t---;:::"':::.:;::.::~"":---~:.- ::~:;t.. ~::~::.:~<-: -...:~::~.:.:.:~.::;~:::::~~;:::::::j:
HOUJton Greai.Bavou 29.7235 .95.1652~ ..·•......·····;:;oi·~·· ......·i9.:;;3jr···....:9S3S83~ 15.77350372
FHOUJton=='-----f<lleen==·.=Ba"".you=-------t---~2::;9.:.:..7=23:.:;5t---_9:::5"'.1:::65:::.;2'.---- 77011'-----" 29.7417~---·--95.3067+: --=1l"'.5~173=98S=i8
~=~--~=~=:.....-----+-----===.::::.j--~=~ <- t----====t
FHOUJton=='--__-f<lleen=::·"'-.=Ba"".VOU= _t_--~2::;9.:.:..723=5t_-.....:-9:::5"'.1:::65:::2:.;..:. 77012: 29.715~ ...;-9__5.;;:.28.;;;107,,..=_...:9:;..4.;;:3.;;.004=5003~

F:::===----f===::=.:::BayouBa=VOU=--------t----':==.:~=23:;.:t-----';:::"':::.:;::::;;~:···· ..·········;~{·;!··········~:;:F=:::?:;~:;::-1-~~c:::~:.::.:3::5~:::4:::3~::1"I3
FHOUJton=='-__-f<lleen==·.::Ba"".VOU= _t_--...:29==..723=5t_---9::5"'.1:.:;6::::.52,C:::::......7.?~!~~=::~:~~T::::::]i.~~~+: _-=15:.:;.4896=:.::.13:::1"'16

F::===----f==:::"'-:=:""·VOUVOU=------_t_--~:=::=:t--.....:;::::"':::::::::.::..;~~·---·-··---f,1i~·'"--·~~~1··-~···-~t~·'":-_7::::=.:;.:'=0~::3-=f~

F:~===----f===:"'-:=:=:=---------t----':::::9.:.:.::=:t--.....:;::::"'::::::::::~';l~··.-·.·.·.·~~=.·.·~;~...·.·.·.·.·.·.·.·.·.;~f~~~~~~t:.';::;''''·;.·67''':~"'"! _-=:~::::~:.:;3::~:::3:.:5tr1::..t
FH::0UJt0n==- f<lleen==·:=..::Ba=you=_ __t----=29=.723=5t_----'-9::5.:;;.1:.:;65::2:.::._.__.;;;77:..:022:o::;~.-~1?~8283:_.........::2~E;.;.:__1::9.:.:.1.:..:.7I,;;:4=03:::;39=:f
FHOUJton=='-__-F<lIeen==·"'-.=Ba=you=__ __t----'29=.723=5t_-.....:-9::5"'.1:::65:::;.;2: ?!.<P.j••••••••..~~:!.~~.••..••.•:?~2.!~.?:-: _...:1::2::.23",1::1::.:.944"'47
HOUJton 0.-'. Bavou 29.7235 _95.1652: 77024; 29.7683: -95.52: 28.tr1043862
FH::0UJt0n==- f<lleen==·:=.·::Ba"".VOU= _t_--...:2::;9:;..723=5t_----'-9::5.:;;.1:.:;65::::.2:L. !.?~L.. ~:~~L. :?~:~.~~+~ _...;2::1::.9",482=12S=,,\5

FH~0UJt0n=~__-+<lIeen==·.=Bayou=- _j-----=29:::;.::.:723~5 f-_~-:::;95:::..1~6::::52::.;:. 77026: 29.7983~ _'.;.:95;;;30::;283;;.::.;..:_...;1:.:4::.48S=.:.;72::6:::;99'f
FHOUJton=='-__-F<lIeen==·"'-.=Ba=VOU=__ __t----'29=.7=23:.:;5t_---..;;-9:::5"'.I:::6S:::;.;2!===••?!.~?j~=•••.~,?~::.::~~.~:~:_! _...:22=.764=5:.:00:.:1"15
HOUJton o.-'.Bavou 29.7235 ·95.1652: 77028; _~~L_. __..::?~:~: _...;1::3:::.23:::;1~06~5::.:774
HOUJton 0.-'. Bayou 29.7235 -95.1652: 7702~ 29.7583~ -95.255= 7.774881609F==----t=====-------t----====j---=="'"::..· ····· '!' •••••..• : ~.-"":":':"==:::j
FH~OUJton==- f<lleen==·"'-.=Bayou= _t_--~29=.7:::23:.:;5t_-.....:-9:::5"'.1:::65:::2:.;..:. -.-•....lli.3.9j_.~........E:72L_ .._-----'-9,;:.5"'.4067=,...:_...:1:::9:::;.5::534=15:.:;9'-17
FH=0UJt0n==- f<lleen==·"'-·=Bavou=------_t_--~2::;9.:.:..7=23:.:;5t_----'-9:::5.:;;.1:.:;65:::;2: ...•...•...••••?!.~~!~ •.•..••.•~?,~~.~~....•...•:?~:~E:_:_...:3__0:.:;.84.:.;7;.:.23",7;.:.24"'"1
FH::0UJt0n==- f<lleen==·:=..::;Ba=VOU=_ __t----=2:::9:o.723=5t_----'.9::5.:;;.1:.:;65:::.;2: 77032, 29.9367: .....::-9,:.53"'283=..:-:_..:2::1:::.67:..:0:.:;53:::2::1"'11

F:====----f===:"'-:~:::~=:=--------t----=::::::o::=~t-----';:.:~.:;;::"":~::.::..;:'·~!~:5f:.=.:.:~::::~;.;..i-...;:::::::::::::=::m::::~::::;5~
Houlton Greai. Bavou 29.7235 ·95.1652: 77037; 29.8883: -953983: 23.04620931

FH=OUJton==----f<lleen==.=-.=Bayou=------+---~2:::9:;..7=23:.:;5t-----'.9:.:5.:;;.1""65::2';-:· ..--17038r·-..··;9mT~··~·~: --=2""7."'08::1""35:':3'"'15
FH~0UJt0n==- f<lleen==·"'-.=Ba=VOU=-------__t----=2:::9:o.723=5t_----'.9:::5.:;;.1:.:;65::;;2r=:~::=:ij~~:::.:::.::::ii:si.s.;.:.:.:::~~.~:~C;;s.:;::S2;.:-...;3:::1:::.1",44",96",96~1
HOUJton 0.-'. Bayou 29.7235 -95.1652' 77041: 29.865: -95.5783: 35.2S173784
FH~0UJt0n==----.j.:<lIeen==·"'-.B=.a=VOU=---------t----'2::::9.:.:..723=5t----..;;_9::5;:.:.1::::65:::;2~· ..·..•..·•..··;:;04{..···..·i9:74i7r····.... ··:9S:S6~:---=3;.:.1.:.:;9060=5"'2S;':'5"'"1

F:====----f===:"'-:~::::=:=--------t--.....::::::::O:~:=23:.:;~t--.....;;::~.:;;::"":~ ::~:.:!:..-~~~=~i-. -...;~:.:~=~.::;~:.:::::;:=JI
FHOUJton=='-__-f<lleen==·"'-.=Ba=vou=__ __t----=29=.7:::23"'5t_----'-9:::5;:.:.1::::65::2:.;.:-.. -,-77;;:04:z9' 29.8167: -C;;95:::..~1883~:_....:..7"..75:::1"'69863=:::q6
~HOUJton=='----f<lleen=='~' ~Ba=VOU~ -+___'_ __'2::::9'.:..723:::::5t_-.....:-9::5;:.:.1::::65~2:~ 7.?~~{:::~:::iii.ii.?L=~~~~~..:_--=1",7:2::;6034=.:;;02"'1
FHOUJton=='-__-F<lIeen==·"'-.=Ba=VOU=__ __t----=2::;9"..723=5t_----'-9:::5;:.:.1"'65::.::..;2:.-_.~2j..._~L ...__-;9;:::5:::3::;583:._..;..:_~1:::5=.86::::5:.:008=147
FH::0UJt0n==- f<lleen==·:=..Ba::a=vou=_ __t----=2:::9:o.723=5t_----'.9:.:5.:;;.1:.:;65::;;2: 77054, 29.6833: -95.4017::---=1::;.93:::;66=50::1:.:;07'-1
FH~0UJt0n==_ .j.:ClreoD:==·"'-.Ba=a=vou=__ __t----'29=.723=5t_-.....:.9:::5.:.:.1::::65::::;2~ ·• ·····;:;O;·Sr-..• i9:7983r····...._·:9::::·S;;;:4:::·967::;.. ·~:_ _2",7c::.4:::348=1::::57~4

FHOUJton=='-__-F<lIeen==·"'-.Bavou== _t_--..:29=.723=5t_----'-9::5.:;;.1""65:::.;2:.: 7.?~ ~:~~.~L.::: ...•:?~..~~C~:-_2S=3:.:1.:.;778909="'f
Houlton o.-'.Bayou 29.7235 _9S.16S2: 77061: 29.6667~__::::-9:::;5.::.2783~:;-__'1::;0.=21:.:73:::;2::1:::61~

Houlton Greai. Bavou 29.7235 _9S.1652~ 77063j 29.7333: .9S.5217~ 28.79111715
FH~ouIton==----f~==·"'-.Jlayoa==-------t---~29=.723=5t-----'-9:::5:::.1"'65:::;2~···· ..·········;:;065r··..·······;:93r·..······~:60S~;---=3:::9.".22400=.::5:.:38~
FHOUJton==:.....__-FGreai==."'-.Ba=a=vou=__ __t----'29=.723=5t_-.....:.9:::5;:.:.1::;65:::.:2t.....•..•...•••7.?~ ~~~.?1 :?~:~?~: _...;3:::2:::.84::;3:.:0:::;51~64:::j
FH~OUJton==- f<lleen==·",-.=Bavou= _t_--...:29=.723=5t_----'-9::5.:;;.1:.:;65::.::..;2~ 7707~. 29.9783t -9=5.:5,8;.::1.7;.;:--=3::::9..:.;41:.:.7;:::02::oo.,1
~H~0UJt0n==----f<lleen==·~.Bayou==------+_--...:29::::.723:::::5t_-.....:-9S~.I::::6S:::.;2~ ?!.~~ •••.•••.•~~,~~.~~•••••.•••~:~.!~.?::---=3:.:;1.:;.022=73::234=t
Houlton o.-'.Bavou 29.7235 _95.1652: 77074; 29.69: -95.5117: 28.10337575

FHOUJton=='-__-f~==·"'-.=Bavou= _t_--~29=.723=5t_----'-9:::5.:;;.1:.:;65::::.2:t 7.?!!?~ ~:~~L.•.•.••••..:?~~~+:__1::1:::3:::;30:.:7.:.91::27,
HOUJton o.-'.Bayou 29.7235 _95.1652~ 7707~ 29.8567!....__:::-9:.:5;;::3~83::::3;..:_~2=0:::.63::::1~1~908=41

HOUJton Greai.Bavou 29.7235 _95.1652: 77078; 29.85: _95.26: 12.76179932
FHOUJton==----+<lIeen==·.=Bavou=-------1-----=29::::.::.:723951----_9.::;5::.:..1:.:6:::;52::.;~···············;:;O:;9~·· ..······29:;:;~······ ..······:gS.6:-~ -:':35=34677='::;0:':1=\3

~H~0UJt0n==----f<lleen==·"'-'=Ba=you=--------+----,29::::.723:::::5t_-.....:-9S~.1:::65~2L 7.?~ ~:~!~~ :~~:~~~ : _...;29=.90~5::.:27866=4
FH~0UJt0n==- f<lleen==·"'-'=Bavou=--_---_t_--~29=.723=5t_----,-9:::5.:;;.1:.:;65::2,,"~-_-.;.77;,;;081; 29.7l17~....•._._-9::.;5,~.483=3;.;.:-_2S=.69=7tr1=S6'15
FH::0UJt0n==- f~==.=Bayou= +-__...:29==..723=O,:5t_---9::5"'.1:.:;6~52, 77084, 29.8433: .95.66',..__4::1:.:;.09934=.:.;72=16
HOUJton ~'Bavou 29.7235 _95.16S2("········ ;:;ci8i:..···..··i9:6ii67r··..···:;S30i:;~ 1l.41308936

~H~0UJt0n~=----fC!lMl(=~~~'=Jlayoa=------+_--....:29::::.723:::::5t_-.....:-9S~.1~65~2:. 7.?~ ~~:~!~L.- -....;."!S~••:.::O,~;::..3:'O.~.~: --3::2"'.7:'::'1773=366~
HOUJton 0.-'._ 29.7235 _95.1652~ 77091~ 29.8S67~ .:::95~.44;.=5<~'--=2S:::;.""01:.:722=0~13g

FH:0UJt0n==- f<lleen==·:=..=Ba"".wa= _t_--...:29=.723=5t_---9::5.:;;.1:.:;65:::.;2:...•...•••.•.••?!.C!?1~ .••....••~,~~~.....•.••••.:?E!:-~__44:.::;:.1;:::65:.:07.:..:.1:.:4=\1

~H~0UJt0n==----f==~.~:=JlayoaBa:.l.VOU=------+---~:::::::::::::t--.....:::-=5::::::::::::5~:.;.i-'--'-" ~:~i-"- 29::: '-.-;;~::::~5;6=~~i--4::;1~"'::===:"'I~
F:-~0UJt0n==----f~==·.=Ba"".VOU=-------t---~29=.723=5t---_9::5.:;;.I:.:;6S"""!2t..•..·•....··miiY"......29:6967j""..·..·:;S3S83t":--=15"'.7383=:::8:::54'5

~H~0UJt0n=!!!.----I~~=~·.=Bayou=-------II-----=29=:.::723S51----9'='5.~16::52~~ 77224~ 29.7683r- _95.52:-~_..:28",.tr1=04:::;386=t2
Houlton o.-'.Bavou 29.7235 _9S.1652~ ..·• ••..···;m~··· ······29:s1·········:;s32831 14.543-47309
FH~0UJt0n==----f~==·.~Ba"".wa=-------t---~29=.723=5t---_9S"-='.1:.:;6:.:52:.;...<: ~~ ~:~L ·.--..-.~"'.~::.;:?-23'..""'::::..~'!:--=.83.::2S=23.:;;5.:.992'::..t

HOUJton ~'Bavou 29.7235 -95.1652: 772S5: 29.795: _95.491 26.84892046
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HOUIlon ~I Bavou 29.7235 _95.1652: 77270: 29.7983i 095.4167: 21.1825567
FH::.:0UIt0n==----tCl<-'=='"=Ba=-IYOU=------+--...:2=9.:.:.7=23:::5t----'_9.:::5"'.1:.::6~52~=::.:=::I?~.:.~~=:29:86:·:::~:~=~;Sji·t: ---=35=.25"'3::::34::::9039

FH::.:0UIt0n==- tCl<-'=='I=Ba=-av"'<ou"- -t__--=29=.7=23:::5t-_--:0.:::95"'.1:.::6::::52:.;: 7"1W"; 29.6783: 095.245:-:__7:..:;.403=904=9:;:4"13

F:-::.:0UIt0n==----f:-=tzer=--------+--...::=:~:::.:"1---..:~::::9:"'::~~:::::~'-;t-·.·.·-.·.·-.~·-.·.·.-·.·.-·.·.·...:.·~.:...;~=·.·.·;F::::~i~E~:::.·.;;.~1t~ ..:-~:;:;::~~~6:::::7~7~:q
f:H:::0UIt0n==- fP-=Ia=tzer=- +_--..:29:::..:.:.75:::48:::j---..:.9::::5~.1:.:.767~;.- 77001: 29.m3~ '95".403=3,',..:_..;1:::8=.3~54=2::::8286=f
HoUlton Platzer 29.7548 095.17671 .•7700i: ---:z9.7"983r··-·"'·-:9S.4117~ 19.29383665
f:H:::oUIton==----fPla=tzer=----'------+---..:29:::..:.:.7548=j----'-9::.:5:::.1:.:.767~1···············TiOO9;·········29.7933r·······:9;366':-~ -":'::1'::5.::::6S04=3~2"14

FH:;:oUIton==- f'PIa=tzer=- +-__..::29::;;."'75~48=r-__..;.9:::5;::.1"'767~:C==1?~;~.~•..••~;7.~?~L ..••...•:?~~~·..1-...::..14::.:.66=1068=l"-11

HoUlton Platzer 29.7548 .95.1767: 77011: 29.74171-__",:09;:::5:;:.3067=:;..:_-,1:::0=..S480=~50::::32=1

FHoUIton=='--__-FPIatzer==- + __..:.29::::.:;;7548=I-__-9=5."'17c::67;..;: 77012; 29.715: .95.2817:;..:_...:9:::.06:::::5",17~022=-t6
FH:;:oUIton==- fPla=tzer=- +-__..::29::;;."'75:.;48,..--..;-9:::5;::.1"'767"'-;-(-..- ·..·Ticii~..• ·29:;:s;r· _....:;:9z;;::::;;Zm::::·..;:;·1:--'4::::.82=668=1:::902'''''l

f:H:::0UIt0n==- fPla=tzer=---------+_--..:29:::..:.:.7548=j----=-9::::5~.1:.:.76::.:..;7t, ........•....•??~;~l ~·.~[ :?~;~.~·..:_-=2.::::52844=;.:.7=.:61"-19
FH::0UIt0n==-__---'fPla=tzer=- +-__..::29::;;.;.:.75:.;48,..--...;.9::.:5;::.1:.:.767""":- 77016: 29.8567~ 095.3::.:03::::3~:--=13:::.1=.:1984=7c::07~

f:H:::0UIt0n==- fP.::Ia:.::tzer=---------+_--..:29:::..:.:.75:::48:::j---..:.9::.:5~.1:.:.767~~ ··~T-·~- .._·--=9s.2S5i 8.377463777
HOUlton Platzer 29.7548 095.1767~ ..• ·• Ticii~· i9:8267r ·..:9S.425;-~-"';2=0:::.8687':"':'::"'4404'-'-'-1

f:H:::0UIt0n==- fPla=tzer=---------+_--..:2:::.9.:.:.75:::48:::j---..:09::.:5:::.1:.:.767::.:..;1 ??~!lj ~.p..~: :~~~~g..:_-=11:.:;.0:::1::::987;.:.86=.::.:.j1
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""Hcnuton===--__4 Bulk=:::M=-=·=1 -t__-=29:::;.""748=It-_......:.9:.:S.:.:.1"'673:::.,L 7.?~l... ~;T:!~.~L. :?~·.~fg+_:_-,28=.63:.::S64=90=i7
I!:H~-=~ ¥Bulk=:.:M~.='-=·=J -+__--=2:::;9.:.:.748=1f-_--=-9S=.I"'673~:. -:77::06~S:" 29.93:..~._..:-9;;:;So;:'6O.:;.;S'i-: _ _=38:;::.2:;.:6=.S4",I::.:S3"-17

""Hcnuton===--__4Bulk=:.:M=.=taD=·=I=-- -t__--=29:::;."'748=1f-_---"-9:::S"'.I"'673~:•. .••..••••••••?7.~ ...••••.•~:~~?1 ••••••••••:?~:~?{:----=3:.:.1:::.S7897=:..:673""1
FH:::-==- fBulk=:::M=.=......=·=' -t__-=29:.::.""748=It-_......:.9:.:S.:.:.1"'673:::.;: 77070; 29.9783; _-9::;;S;.::.5;;:;8:1~7+: _ _=38::::J.697=c:1::.:S6,9
""H~-=~ ¥BuIk=:.:M~..=-=·=J -+__--=29:::.:.:.748=If-_--=o95=.I"'673~L 7.?~l ?~;~~~L :?~..~!g: _...:29=.4;::;126989="'-'/4
""H:::-=:::... fBulk=:::M=.=taD=·=' -I-__--=29:.::."'748=1f-_......:-9:::S.:.:.1"'67:.::.;3:~~,__~4: __ 1~:~?-L ,...:;·9:;cS..;:;SI~~1,,7:;._--=28:::.:.:;I96=27:.:09::::1'1

FHcnuton===--__-FBulk=:::Ma=terial=·=- t-__-=2::;:9.::.;748=1t-_......:.9:.:S"'.I"'67:.:.;3: ?7.C?7.~~ ~?:~f;... :?~:f.~:c---"12::.:.7.:.:6",S2::.:7..;.41",
H_ BulkMaterial 29.7481 ·9S.1673: 7707~ 29.8567; -9S.3833: 19.51762914

:H~-~~~======~Bulk~~~M~.~-~·~,============~=====~29~.7~48~1~=====o95~~.I~673~C== ..7.?~~ ~;~L.-..~..--:..::'.:'9:;;.~=:.:~~~+_:- --=-"1:.::1::.:..::1:::2~109~S~9~3
""H:::-=:::... ~Bulk=~M~.=-=·='-------+----=29:::;.:.:.748=1f----=-9:::S"'.I::::673~'._ 77079: 29.77S: __-9-=S.~6:.._--=3..:.4.::.;9993=0883='f
"'Hcnuton===--__4Bulk=:.::Material==·=- _t_---=29:::;."'748=1t-_......:-9:.:S.:.:.I",673:.:.;\ -~"~·"29.8183i·_e .9S.5233';._'_--=29::.:.293=3:::1:::63,
I!:H~_=~ ¥Bulk=:.:M~.=-~'='=-- -+__--=29:::;.:.:.748=If-_--=.9:::S"'.I"'673~(_··_··_..·_··_··_··-:·:;.,::·OS::::··:j-ij·······..29:;i·i~········ ':gS:4833~ 25.67936914

~Hcnuton===--__4Bulk=:::M=_=·='=-- -t__--=29:.::.:.:.748=If-_---"-9:.:S"'.1"'673:::;t 7.?~ ~;~~.~~ ...••••••.•.:?~:¥.'..: _...;4O=.5:.:.11::3669="IS
"'H"'_==- fBulk=:::M=.==·=J=-- -t__-=29::.;.""748=It-_......:-9:.:S.:,:.I"'673~~._~ 77087: e_ ~~ :?:.;S:::::.3..::;01::.;7,;.:__1::.:1",.9'Jtf1=.;:47:.;4,1
"'H:::-=~ ..,Bulk=:.:M=.==·='=-- -I-__--=29:::;.:.:.748=It-_--=o95=.I"'673:::.;, 77090; 30.0183: _9S.4433;-:_..:3c:1",.18::;:1:.:43:;.:7",62,
"'H:::-==- fBulk=:::M=.=""'=·=.I=-- -t____=29:::;.:.:.748=It-_......:-9:.:S"'.I"'673:=.;-~···············;:;ci9ir··..··29:8s67r········_·~:..:·5~·.4.c:;:··S~·;!_--=2~4."'072c:06=29""1S
"'H"'-==- fBulk=:::M=..=-=·='=-- -t__-=29::.:.""748=It-_......:-9:.:S.:,:.I"'673:.:.;t~::=~•....7.?~£~::~~?;7.?~.~~ : :?~:?!..' __4.:,:3.::.85::;93=7864=-1
""H~-=~__-J:Bulk=:.:Material=:::·~ -t____=29::.:.7:.:48::::1't-_---=o95=.1~6::.::.;73:-.. 7709S:. ....29.8933i__.._.~9:..:S~.6~S:;._.....:::4O:::;.693=23=1984
"'H:::-==- ..,Bulk=:.:M=.=-=·=I=-- -t__-=29:::;.:.:.748=It-_......:-9:::S"'.I"'673~: ~~~~...•••••.•••~:?~L :?~2.~~.;._: _-'I:::S;;:.44~93:::28=17'i
B_ Bulk Material 29.7481 _95.1673, 77221, 29.6967: _9..:;,S::.;.3::;;S:.:;83""_-=I::.:S.::.:9680=l",034"-'1
H Bulk Material 29.7481 _95.1673' 7722~ -~---- _9S.S2: 28.S2013119
"'H:::==~---¥Bulk=:.:Ma=terial=·=--------t----=29:::;.:.:.748=If-----"o95=.1"'673""r ..············:;;226!""···........29.8~··· ..····:9s:j283..: --=13::.:.6~S6~1:::68.::54'
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Computation ofAverage Dray Cost

~HourlDn==~--~BuIk=~M~'=_:!:·~I......------t--......:29=.7=48~I+_--=-9:::5~.I~673~!: 7723": 29.6383; -95.2233'!-:__9",.95=04",503=77-'-1
~H=-=!!!....----¥BuIk=~MateriaI=:!:·~------+_---,2",9'-'..7=48~I+_--=-9:::5~.I~673~r:. ~:.:=····mssT········ii;;sj:.:~.:.=::"·~:.i?..,.: __2::;:6:;:.3.:::25:=27.:.:1:;;;93",

FH::_==- i'BuIk=:.:Ma=tem�;:::.=- +-__...:2:.:;9.;.:.7..:;48:;:1+-__-9::;:5:.::.1:.:;67=:3: ...•...•.•••..•~7.~ ~,?~~ :?~:~.!~:;---'2::0=.5",37877=,-=0.,1

FH:::-==- fBulk=:.:Ma=temI:::·=- +--...:29=.7..:;48:.:1f----9"'5:.::.1:.:;673:.:.;:..- 77280; 29.86: ___9.;:.5",.50..:8;;-:_....::::34:::.5=202S=5:::6~1

~HourlDn=='----~BuIk=~Ma=temI:::·=-------+_---'29=.7=48~I+_--=-9::.:5~.I~673~C, •.•..~= ~i..~I~~C :?~~.~~;__8:;.:.4",3;:.206=5899=\
HourlDn Slaulfer Cumical 29.7611 _95.1834: 7700I: 29.76; -95.3583: 14.11995625

FHOlIIlon==----tSta1lfti==er-'Ch=...=;..=I1=-------Ir----'29::..::.76"'1:.::1t---.-"9"'5.::183::.4'"i;' 17003~ 29.7483: -95.3383~ 12.547699O'l
~=~---F=~==~----+--...-:=~f--~=::.; : - <••••-••••••••••••••••:--=-===t
FHourlDn=='--__~Slau::=fFer=O=...=ico=I-----+_---'2"'9'-'..7.::;61::1+_--=-9::.:5:::.1~834~:, 1700T; 29.7733: -95.4033: 17.17982718
lu_ SlaulferChtmicol 29.7611 ·95.1834: 17oaa: 29.7983~ -95.4117: 18.67372853
F
HOlIIlon
==----tSta1lfti:.:=="'-'Ch=.......=·=I=-------Ir----'29::..::.76"'1:.::1t----95=::.:.::I834=;i···············;:;009T········29:m31·········~3667+-:-...:1::::5.::::02~43:.::99~548

HourlDn SlnfFerCbemicol 29.7611 -95.1834; 170101 29.7533: -95.3583~ 14.13371123
FHOlIIlon=='-----fS1autfl==er=Cumical==·=-----+---...:29=.7..:;61:;:1+---.9:;.;5:.::.1:.:;83~4~···············;:;cii·ir········;g:74·i;r·······:9S3067::-. -"':1:':0:':.07"'64::'6"'5=58'"

H_ StaufFerCumical 29.7611 -95.1834: 17od" 29.715; "--::gS".2811: 0996
FH:::_==----fStaufFer==-'Cumical==·=-----+---'29=.7.::;61::1f----9"'5:::.1:::834~("············;:;Oi;r····· ..··;g.785r········~9Sm;.j..:--:::::7~1~::.5=::::4~

~H=-==----fSta=IIfti~er=Ch==....=·=cal~-----+_---'2"'9'-'..7.::;61::1+_--=-::.:95:::.1~834:::.;~..•••..••.•••••?7.~!.~1 •...••••••~:~~~~•...•.•:!!~:.!~~;---:1:;:.9;::;3:..:37-"65:..:782=!
FH:::_==- fSta=IIfti=er-'Cumical==·= +--...:29=.7.:c61:.:1+----9"'5:;:.I:::83:::.:.;4; 1701~ 29.8567: ,,,.9;::;5;::.3.:;03:::;3;-;_......:1:::;2.3:::.7:.,:9.:.:72:,:1,1

FH:::_==- fS1autfl==erc.::Cbemicol==·= +_---'29=.7=61::1+---=-9::.:5:::.1~83~<~~. -.•-..•-..•-7.?~!?l'.....••.~:~t ....~~~..:?~:~~....: _--:8:;:.3;::;35:;:903=1"'f9
FH::_==- i'StaufFer==-'Cumical==·= +-__...:29=.7.:c61:.:1+-__-9"'5:.::.1:;:83=;4: 1701S: 29.8267; _95.425: 20.21056161

FH::-==- fS1autfl==erc.::Cumical==·=...,.... +--...:29=.7.:c61:.:1+---=-9:.:5:.::.1:::834"""~~, ..•.••..••.•.•?7.~~•.•••.••••~:7.?~~ .•••.••.~~.!!.?:_~_...:1:::0::::.4::;182=6828'1
HourlDn StaufFerCumical 29.7611 ·95.1834: 17021: 29.695: -95.3567: 14.97364145
H_ StaufFerCbemicol 29.7611 -95.1834: 17em: 29.8283; _95.3783: 16.64327808
FH::_==----fS=taufFer==Cumical==·=-----+--...:29=:.7.:c61:.:1+---_9.:.:5:.::.1::83=:4!···············;:;ii231"··········;g.725~·········.:9S3i·67·t-: --::11::':.1"'489=56:::22'

"HOlIIlon=='--__-fSlnfFer==-'Cbmical==·= +-__...:29=.7.:c61::.;1T-__-9.:.:5:.::.1=834~~..•••..••.•••••?7.~~1 ....••..•~,?~~ :?~:~.~:_~_...:27=.1",7993=3",9"13
HOlIIlon StaufFerCumical 29.7611 _95.1834: 77025; 29.69: _95.435: 21.10711594

"HourlDn=='--__-fS1autfl==er-'O=;:::i::;:""=-I +-'--_...:29=.7.:c61::.;1+-__-.:.:95:.::.1:;:834=;...........••••7.?~~....•..••~:?~L.. :!!~~~: _-::12.::.:077=1:::24.:.:3=16

FH~-==- fS1autfl==erc.::Cumical==·= +--...:29=.7.:c6:.:11+----.:;95:.::.1:::83~4:.;:_ 17021: 29.74~ _95.4467: 21.32435234

FHourlDn=='--__-fS1autfl==er=Cumical==·= +-__...:29=.7.:.:61::1f-_---'-9:;:5.:.:.1=834:;.:.;~..•••.•..••••••?7.~ ....•....~,~.~7.i ~:~:_! _...:1::0:::.2::;07:.::9.::15:.:06,
HourlDn SlnfFerCumical 29.7611 -95.1834: 77~ 29.758?.;.,__.;-9::.:5:;:.25:::;5:_----=5'-'..784686==1::;:66::J

FH::_==- fS1autfl==er-'Cbemicol==·= +--...:29=.7.:c61:.:1+----9:.:5:.::.1::834=l:....•...•....••7.?!lJ.!li.•••...•..~,?~.~i•••..••..:!!~,~+·_-::18::::.5:.:872=I25=fl
~H=-=!!!....---fS1autfl=::::er=Cumical==·=-----+_---'29=.7:::61~1+_--=-9::.:5~.I~83~4~:- .:..17:..:03~1:.__.29.6583~ _95.5417: 3O.092S5879

FH:::_=!!!.... fS1autfl==er=Ch=-=·""=ol=------+---...:29=.7.:.:61:,.:1f-----'-9::::5::.:.1:::834:;.:.;:..•••••••••••••?7.~~~~ ....•••••~,~.~~••.•••••.:?~~.~:_: _......:1:::;8.3:::;7:.,:9:.:3986=1
H_ SlaulferCumical 29.7611 -95.1834; 7703~ 29.6683: _95.3383; 14.57748877

FHourlDn==~__-fS1autfl==er=Ch==·=I:.. +--...:29=.7.:.:61:.:1f----9"'5:.::.1::83::.:.4:, 7703'" 29.6383~ -95.2233.'!":_-::10::;.4::23::.:8::.1::.:87,1

~::::==!!!....---f==:::::=~::=~=I-----+----'~"'9'-'.:~.::;:~::~+---=;::.::~:~~:~::;r.·_·.:·.·~:~=:~:;;f~.·.:::;;~F.·.·.·.·.~i~;,~""; ---:2::':;.1=·::;';~::::::'::=I
FH=-=!!!.... fStaufFer==c.::0::=i""=' +_---'2"'9'-'..7.::;61::1+_--=-9::.:5:::.1~83~4'-;:..- 17038; 29.9183: '95.4383~:_~24::.:.1~766=94::.1-"17

FH:::-==- fS1autfl==er=Ch=-=·~=' +--...:29::..::..7..:;61:.:1+---.:.:95:.::.1::83::.:.;4;,~..•..~= 7.?~ ~,~.~1..•..••.....~~,~~:; _....::.:28:.::.68730866===1
~H=-=!!!....---fS1autfl=::::er=Ch::"'"'=·co=~~-----+_--...:29=.7.::;61::1+_--=-9::.:5:::.1:::834::::.;.: __,__ 17041: 29.865t.___9=5.",5783:..:::::.::,--=3::2.",965=25:.:5:::;03,
FH:::_==- i'S1autfI==er=Cumical==·= +-__...:2::.9.;.:.7..:;61:.:1+-__-9:;.;5.:.:.1:;;834:;.:.;: 17042: 29.7417: _95.56';----=3;::;0"".44",3:;:23:;.;05;::;5",
FHourlDn=='--__~StaufFer==c.::O=...=;""::ol~-----+_---'29=.7.::;61::1+_--=-9::.:5:.::.1~834~~.···············;:;o:iij""·······;g.806;1""·_··_···_·:.:..9::.;S:::.S6;::.i·.;~~_--=3::::0.:..:76:::1=22873=:=j
FHOlIIlon=='--__-fS1autfl==er=O="'"'=·co=I +--...:29=.7.::61:.:1+---.9;;.:5:.::.1::83::.:.(:.••........•.7.?~...•~..••...~:~L.. :!!~:.!~~ _...:8:;.:.0:;.:7.;;4299648==1
FH=_=!!!.... fS1autfl=::::er=Ch::"'"'=·""=ol~-----+_---'29=.7.::;61~1+_--=-9::.:5~.I~834::::.;.: .:..77:..:04~5: _ 29.63t._.........:.9:.:5,:.::.4::;383~:_...:23=.1::;:402=684=t1

FHourlDn=='--__~SlnfFer==c.::Ch===·=' +--...:29=.7.::61:.:1+---."'95:.::.1=834""":•.••.•••••••.••??~~ ~,~!.~j.....•.••:~:~.~:;-......;4=.5::0:.:5985=286=t
HOlIIlon StaufFer Cbemicol 29.7611 .95.1834: 77051~ 29.6567: ,,~;-:__1:;.:7.::;.1:::42:;.;0360=-'-15

FH:::-==- fStaufFer==..:Ch="'"'=·co=' +---'29=.7.::61::1+---.9"'5:.::.1:::83::.:.4:;..•••.....••.••7.?~~~ ~:?~L••......~~~~.~!-:__1::4::.:.1~199=56=25,
~ SlIIlIfferCbemicol 29.7611 -95.1834: 17054: 29.6833~ _95.4011: 18.70911959

FHouotxm=='--__~"'"==fI'er=Qemico==·=' +_---'29=.7=61::1+---=-9:.:5:::.1:::834"""~•••••••••••••••?7.~~ •••••••••~,~~ ••••••••~:~~;-......:25=.47:.:03:::7:.:64~1
HOlIIlon SlnfFerChamical 29.7611 -95.1834: 17060; 29.9333: -95.3983: 22.23153083

FH:::-=!!!.... fS1autfl==er=O=......=·=' +---'29=.7.::;61::1+----9"'5:::.1:::834""'1t.••••.•..•••••7.?~~~ .•••••.•?:?:~\ ••...•.••~~!-:__1::°::.:.806=1::::17:.,:1"-17

FH:::_==- fStaufFer==...:Ch="'"'=·~:::I1=_ +--...:29=:.7..:;61::.;1+_---95=.I::834::.:.;:. 17063: 29.7333~ _95.5217: 27.40301693

FHOlIIlon=='--__~Slau::=fFer=c.::a..m==·co=I-----+_---'29=.7=61::1+_--=-95=.I~834:::.;:•••••••••••••••?7.~~1•........•••~~l ~~,~.~:;-_.=;36:::.:::6654446==1
HOlIIlon Staufl'erClemical 29.7611 _95.1834: 17066; 29.9617: -95.495: 29.9175098
HOlIIlon SlIIlIfferCbemicol 29.7611 -95.1834: 1707ri. 29.9783; -95.5817: 36.62498028
FH:::_=~---fSlnfFer==c.::Ch= =·=ol~-----+----'29=.7=61:..:1+---=_9::.:5::.:.1:::834""'1r··············;:;o;;r·······jO:iiiiii;·········.:9S.4i·i, ....: -.....:.:27::.:.=763694==1

9

FHOlIIlon=='--__-FS1autfI=~er=Ch==·=I1~ +--...:29=.7=61:,:1+_--=-9::.:5:.::.1:::834"""~•.•••••••••••••?7.~~l ...•••...•••~·.~?~ ~?~:~.m::_:_ _,2:..:7:::.1::;18083=:::02,
1H_ 81auf1"erChamical 29.7611 _95.1834: 17075; 29.62: _95.26; 12.96131904

FHourlDn==......__~St:.::.="~ffi=..c.::a..m==·='"01~-----+--...:29=.7=61:..:1+_--=-95=.I::834~t..•.....•.••••7.?~fi .••••...?:?:~~1 .••..••.•:!!~~?..: _....::.:17..:;.8884=;::;5828'=1
HourlDn SlaulferChomical 29.7611 -95.1834: 1707s: 29.85; ,___9=5.2",6'i-:_-=9.",473=57864=,7

FH:::_==- fSlau:.::=fFer=a..m==·="'I1~ +--...:29=.7=61:.:1+_--=-95=.I:::834~~ •.•••••••••••••?7.~~••...•....?:?:?7.~l...........•.•:~:ff.~:__.....:;3:..:3•.::;65083=;::;3"12

iH_ SlnfFerChomical 29.7611 _95.1834: 17080; 29.8183: -95.5233: 27.82596342

FHouotxm==......__-F"'"=~ffi=erc.::O~-==·=co~1 +--...:29=.7=61:..:1+_--=-95=.I::834~t..••••.•••••••7.?~!1 .•.•••••?:?:?!~.?L. •.•••••~..~?..: _-=-24:;:.5;::;37.:.:1:;;886'=11
HOlIIlon SlIIlIfferChomical 29.7611 -95.1834: 770S4: 29.8433~ -95.66: 39.04398598

FHOlIIlon=='--__-fSta1lfti==er-'Chemjco==·=~ + __...:29=:.7:-':6::;:11+----95.:;.:.:;.I:;;:83=-4""~••••••••.••••••?7.~ ••.••••••~,~~ •.••••••:?~:?!?!.?:-~__1::.;1:=.282=07..:;1:;;:66""
FH~-==- fS1autfl==erc.::a..m==·::"'I1~ +--...:29=.7.:c61:.:1+----9:.:5:.::.1:::834::.:.;:, 17090; 30.0183: _._'.:..95::.,44=33~:__.:::29:.::.5=1:::89;.:1::::q65
HOlIIlon StaufFerCbemicol 29.7611 _95.1834: 17091: 29.8567! -95.445: 22.48499635
F="'----;==:..:::::==-----t----:::..::.=t-----==~:·······················~··· .•.•••....••...: --=:':::':':":":::=1
HOlIIlon StaufFerCbemicol 29.7611 -95.1834: 77094: 29.7733: __..:-9;::.5;.:-.7:.;1:_-::4::2.:::523825=="'137

FHouotxm==~__~Slau::.:=fFer=O="'"'=·~=ol:..-----+--...:29=.7.:.:61:.:1f----9:.:5:.::.1::834:;.:.;:••••.••••••••••?7.~ •••••••••~,~?~ .••••••••..:?~:~~:-:_...:3:.:9.:.:.1;:.513=367"""11

H_ Staufl'erChomical 29.7611 -95.1834: 77201: 29.76:_._-9.=;5:.:.3:::5:;:83~:_~1:=:4.~11~99::.:56:::25=:j

HourlDn SlaulferCbemicol 29.7611 -95.1834: 77221: 29.6967; _95.3583: 15.04642829
FH~_=~---fS1autfl==er-'Cumical==·=-----+--...:29=.7.:c6:.:11+---_9:.:5:;.:.I::83::.4~i················:;m.r·······29:;6iiir···········~:si ..: --27=.1:":'7993=3=93"'1
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I'H::-==- fStouf�j==er"'Chomicol==.= + __...;29=.7.:;61:.:1t-_ ___'-9:.:s"'.1:.::834::..:.,!.. ~~ ~,~! :?~~~..;.:_~12=.:.1~1=19808=~S
~H~-==----fStouflj==erc::Chomicol=~·=-----+----'2:.:9:.:..7.:;61:.:1t---=-9::.:S"'.1:.::83::::.;4; 77234; 29.6383: -9S.2233,..;_-",10:::.4=23:::8~1~87~1
I'H::_==- fStouflj==er"'Chomicol==·= + __...;29=.7.:;61:.:1t-_ ___'.9:.:S"'.1:.::83~4r·•.•- .. w.wms~······ ....·~··2939sr-····· .. ·_··-:;s:49:_~ _--,2~4~.902=6~S60~S

~:~===----f::==:c::~=emioal.~:=-----+----'~:.:9:.:.:~.:;:~:.:~+---=;::.::"':~:.::~:=.;4:~~~~~~~~.·.·.·.·.·~~~~~~~~~~~~;.~F~~~~~~~~~~~:.::~:~;:'-----'~~:::.:::SO~223:::1:::::::::::j
H_ StaufferChomicol 29.7611 -9S.1834: 77287; 29.6783: ·9S.24S: 8.331398581
~H~_==----fAm=onda==H~_=~-----4----'=29.:;.7:.:6+---=.9::.:S"'.1:.::8::::.;S3(-·- ·--77"OOiT-·-·~-...- .. ~~9S3S83'"'~-....::::::1~3~.966=29~
~H~-==----fAm=onda==H=ea::------_4-----=29:.:;.7:.::6+_--=-9::.:S"'.I:.::SS:::3:.;~_···_············;:;oojr········i9.:;483i······· .. :!iS3j8:i:.;.~ _~12:::.3~87!,;7~S=.:21~6
~H::-==----fAm=onda==H=-=------_4----=29:.;;.7:.:6t---=.9::.:S"'.1:.::SS~3 ! =....•!.?~?i ~:~.~i~=~~~,~~i~·.j..; _--=17",.63=186=2::63~
H_ AmondaH_ 29.76 _9S.1SS3~ 77~ 29.7983~_ _-::::95::.:.~41~1.:;7~--~18=.s~36~9~S~99

~H~-==----fAmtacla===Rea=------+---::29:.;;.7:.:6t---=-9::.:S"'.I:.::SS~3~ ??~ ~,?~?; :?~~:..~ _...;10;:4:.::.889=1::26::::9::14
"H::_==- -fAm=onda==H"'ea=- -f -=29:.;;.7:.:6+-_ ___'-9:.:S"'.I:.::SS=3: 77010; 29.7S33: .::.:9S~.3::S.~83~:_~13:::.9~7~67~S::.:998~

~H~-==----fAmonda===H=ea::------_4----=29:.;;.7:.:6+_--=-9::.:S"'.I:.::SS~3C.==~~~~J.?~E~~~~=~:?~~.?i~~~~~~~~?~~~.j..: __9::.:.9::.:1:.:13:::46084=~
I'H::-==- fAmonda===H=-=_ __t----=29:.;;.7:.:6t-----'-9:.:S"'.I:.::SS:.:3;.;..~ • 7701~ __.....J2:?!L"' ~.::.:9S'".28=17o;.~--=8.s:::88=S3=38::o1"'l4

~H~-==----fAm=onda==H=ea::------_4----=29:.;;.7:.:6+_--=-9::.:S"'.1:.::8S~3~ ??~~.~1 ~?;?~.~ :?~;~:_~ _....:4:::.0~1:::S4:::S::.:S34~1
H_ AmondaHea 29.76 ·9S.18S3: 770IS; 29.78S: -9S.18S:..: _-,2",.0:.:1:.::83:.:9:.::S3:.:09:::j
~H~_==----fAm=onda==H=_=--------t----=29:.;;.7:.:6t---=.9::.:S"'.1:.::8S:.::.;3 C~~~~~~~~??~!·~r~~::1~~~r~~~~~~~i.~~~ ...~ __1~2.3=16~2S:::78~1
~H~-==----fAmonda===H=-=------_4----=29:.;;.7:.:6+_--=.9::.:S~.l:.::SS::.::.;3;. 77017: 29.6867~ -9S.25S:..: _...:8::.:.1::6:::S7:.::.0282=~1
H_ AmondaH_ 29.76 _9S.ISS3r...·-·~~ ....•.."'29.8267i·-.....•....:9s:42S~ 20.08619832
~H::_=~----l:.::.Amonda==.:::H=_=------+-----'29=.7"16f---_9:::.S:.:.I::SS::::3""~···············;:;02~··········29:;:;Sr······:!iS3·ii·;:-~ --=Io:'::n=sm=o.:ts
I'H::-==- fAm=onda==H"'ea=_ __t----29=.7:.:6t-----'-9=S"'.I:.::SS~3~ !.?~~L ~·.~?~1 :?~~~.~.j..; _--=:14::.;.7",987=OS:::2:::j4== ==: ~::~: ~~:~::~ ~: ~~~j_ .. ::~~~.::.::;~--.::~~::.;~:.:277=S.:.:76~9
"HOUIton===------fAm=onda==H"'_=-------f----.::29;.:;.7:.:6+-----'.9:.:S"'.I:.::SS~3~···············;:;02.ir·······i9 ..;683r·········:!iS:;2~ 27.02863789

:H:_~~~~======~Am~~onda~~~:H~-~============~=======29~~.7~6t====~-9~S~.1~SS~3:.;t·- ... ~=~=.!.?~~.=~~~J.?j?1~~~~~~~·.-:?~.~::::~:::.~S~.~+:~~~~2!,;0::::.~93::.':::?:::S~4::0~S~99~
I'H::-==- fAm=onda==H"'ea=_ -t 2=9"'.7:.:6t-_ ___'-9=S::.:.I:.::SS:.:3;.;~.- !'E~ 29.79pL. :?::.::S~.3::::283::::;..: _----'I:.:,I.::::9S:.:I"'282=14
~H~-==----~Am=onda==H~ea=--------t----2=9:.;;.7:.:6+_--=-9::.:S~.I:::SS::::.;3; 77027: 29.74: -9S.4467;.:_-,2~1~.1:::644=992~7
H_ Amonda H_ 29.76 _9S.ISS3 ~···············;:;ci28i·········i9..S;·i7i.. ·······:.;:;9s:;:·:.2883:::···:::··~·~_~10=.=13:.:14:=.:992::=t1

"H::_==- -fAm=onda==H-= +- 2=9"'.7:.:6+-_ ___'-9:.:S::.:.1:.::8S=3!.. !.?~?i ~..~;?~T==~.:?~:~~C+:_-.::S.=6285=S:.;44=22""= =:= ::~: ;::~::~ ~::~ 2~~:w ....··..·~::::;:~~067:::;17:;.:--.:::=:~~I:.:::O'=S24:
I'HOUIton===-----fAmonda===H=_=-------t----=29"'.7:.:6t-----'_9:.:S::.:.I:.::SS:::.;3~···············;:;OO2r·······i9."9367r·······:!iS328:i~ 18.3S110102

~:-~:==----f:====:=:=------__t----=::.;;:~:.::t-----':=:::.::~:.:::=~!: .....:.:.=:.:m!~::.::.~:~:~E=.:·:...:::~.~::;:~::::.:::1~.!--.::~:=:~::':~:':::=Ol~;
HOUlton Amonda Hea 29.76 ·9S.18S3 ~ ···············;:;ci3{········i9.8ii83r·······:!iS:39ii:i~ 20.07401246
"H::_==-----fAm=onda==H"'ea=-------f----2=9;.:;.7:.:6+-----'-9:.:S::.:.I:.::SS=3;--..--..-77(;3;r--29.9m --~:95.'4:i83~;--2::4:::.093=2S~8~1~8
F==----F====--------If----==+_--==:······················,,·· c-i-_===""
F::::===----f:====::.:::=-------If----=::;.;.:~:.::+---~::.:9::.:;:~:.::=.;:~::=·==:=:;~~~:·:::::· ;;~~L~~:::·:~?~;f~··~~~r----:::=:~::..:7~~~4~~::j:
H_ AmondaH_ 29.76 _9S.ISS3; 77042; 29.7417: -9S.s6: 30.285SSS93
fH~_==----fAm=onda==HO::_=--------If----=29::.:..7:.:6+----::.:9S:.;;.I::SS::.::.;3; -·---77G431--29.8067T" -:9s:-S6i7:~:-....::;30:::.6=1=97:;:S667==1
~=~--___¥==~~------1----==f_--==~: , :+---===~

fH~-== -fAm=onda==HO::-=- --If-__-=29::.:..7:.:6+_---9::.:S:.;;.I::SS::::3"'~_-__ 77044~ __2.9"ll.6l..._.;:91:.!:~983:::::;~_ _=8.:.:.14093=:.:1:;:044:::j
H_ Amonda H_ 29.76 ·9S.ISS3; 7704S; 29.63: -95.4383: 22.9632SOS1
FH:::_==----fAm=onda==H=_=-------If----=29:;.;..7:.:6+---_9::.:S:.:;.I:.:SS=.;3~···············;:;ci49r··· ..·..i9:si67i·········:!is:i·88:i:;.~ --'4=.S:::83:::7:::9366=~S

FH=-== -fAm=enda==H=-=- -If-__-=29:.:.7:.:6+-__.::.:9S:.:;.I:.:SS=3~..•............!.?~~~C~~=~:~~~2T=~~=~~~~:;..; __1::6:::.9648078==~1
HOUlton Amonda H_ 29.76 _9S.ISS3; 770S2: 29.76~ _95.3S83; 13.96629

"H::0III=_=- -fAc:==da=Rea= +- ::29;.:;.7:.:6+-_ ___'-95=.1:.::SS~3~.•......•.•••..??~~) ~..~,~?; :?~;~~.r:_~ _-'1~8:::.s~348S02=~6
HoaoloIl Amco<Ia Rea 29.76 _95.1SS3: 77OS5; 29.7983: _95.4967: 2S.3287S285

"H::-==- -fAmonda===H"'-=- -f -=29;.:;.7:.:6+-_ ___'-95=.I:.::SS=o3t !.?~ ~:?~?~i ~~~:;..:_-,22.=1:::67!..:9773=~2=:::= ::~: ;::~::~ ~:~. :::~: _-...;~:.:S::::~;;:21=7,..:--~::0::.::sm:::2978=:::1:::j~
"HOUIton===------fAmonda===Hea=------+----.:;29;.:;.7:.:6+-----'_95=.I:.::SS~3~···············;:;ci6~·········..·2!i."931"··..······~."60s~ 36.s56349IS

"H::_==- -fAmonda===Hea= +- 29=.7:.:6+-_ ___'-9:.:S;::.I:.::8S3:.:..:.~ !.?~.....•..~:~~.TI ~;~~~:;..; _-,29=.83:::7:.::.02384=~
HoaoloIl AmondaH_ 29.76 ·9S.1SS3: 7707rf. 29.9783~ _9..:..::;S.::.:S8~17:.;:_-=:36:::.::.:S3:::3.::14:::3.:.:7S:j

I'HOUIton===--__-fAm=onda==H"'-=- __t----=29;.:;.7:.:6t-----'-9:.:S"'.I:.::SS~3~ ??~~ ~~,~!.~;: =.~~-?~;~.!~.?:_~ _--'2~7:!..7.:::288=27~7:qS
HoaoloIl AmondaH_ 29.76 _9S.ISS3; 77074; 29.69: _9S.s117: 26.94942978
~_~~~~~======~A~ ~-.Ia~~~:Hea~~============~=======~29~.7~6t====~-95~~.I~SS~3:.;~.- ..- -..- ~ !.?~?~ ~;~i ~==·.:;::?S::;..::~.:;~:-'-----..:I:2.;8:.:1~04;~2:::6:S~7::j
H_ AmondaRea 29.76 _9S.ISS3; 77076: 29.8S67~__-9=S.3:::83:::3::;:_~1.:.:7..:.:78899609==~
"H::-==- -fAmonda===H"'-=- -f -=29:.;;.7:.:6+-__-9:.:S"'.I:.::SS~3~•..••..•.•....•??~ ~~~l :?~:~.~:_~ _....:.9~.44::!:23~3S~S:qS
H_ Amonda Rea 29.76 _95.1SS3; 77079', 29.77S: _9S.6; 33.S0062431

I'HOUIton===--__-fAmonda===Hea= + =29:.:;.7:.:6t-_ ___'-95=.I:.::SS:.:3~~.............•!.?~ .....••.~;~!~1 ~:!~?·.j..;__2=7",.68967=:.:.09:.::::jS
HOUlton AmondaH_ 29.76 _9S.ISS3: 77OS1; 29.7117~ ·95.4833: 24.3714885
~H::-==----fAmonda===B=-=------__t----=29:.;;.7:.:6t---=-95=.I:.::SS:.::.;3~ •..........•..•??~~ ~~.~?i :?~:~:..~_..:3:;:8::::.90808963==:::j
H_ AmondaH_ 29.76 _95.ISS3; 77087; 29.6867: -9S.3017: 11.1049S36S
~H~-==----fAmonda===H=-=------__t----=29:.;;.7:.:6t---=-9:.:S::.;.I:::SS=:3~ !.?~ ~~:~.!~1~~~=~~..::,~:.::..~~?"":-~29=.4::!:728S=1~3
H_ AmondaB_ 29.76 _9S.ISS3: 77091; 29.8S67~ .9:::::S.::;44:.;S...: _-,22.3=~71~822=67~

~HoaoloIl=='-----I::!Amonda~=!:!B~-=------+-----'29=.7~6f_-...;-95=.::ISS::::3""~...•...........??~~~ ....~~.~,??J.?; ...=~:.=~?~:?!:-~__4;:,:2.3=726369=:g
~B~-==----fAm=onda==Hea=------+---=29:.;;.7:.:6+_---9:.:S:.::.I:.::SS:::3~;__ 77095; 29.8933: _._-9.;.S:.:.6::;S:.,:__3:.:9",.028=1:.:,73:::S=l2
H_ AmondaH 29.76 ·9S.ISS3; "772OiT......~:76T ..-· -9S.3S83: 13.96629
~H~_==----fAmonda===H=:=--------t----=29:.;;.7:.:6t---_9:.:S;::.I=SS=;3i· ....··········;:;22it······29:696r·······:9S3S·S;·.;.:--14-.87~I83=SS4~
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H_ AmcadaH_ 29.76 _95.1853: 772240 29.7683i ,95.52: 27.02863789
~H~_=~----!'Am=cada==H~_=-------f---~29:=:.~76:j--~_9=5.~18:=:53r··············m2J·············i9.81·········~;;S3283'+:--=:I1..::.987=5"'21:'::56""

":""===------f:......=cada==:=:=--------l'-----=:~:~:..::+---:=.;:~~:~:::::::.::.;~F::~::~~:~~::=::~~:,~F:·:·::~~:~~·~:--2;:;1~"':~::.60;:;~;.,;80.;..5""1~
~H~-=~---~Amcada===H=_=------___l----=29~.7~61----=-9::::5~.I~85~3C:::::: ....7.?~?!ll .....~J.?:?.!!~1.:~ :?~,~!~?:+:--""18"'.93:::;5::::07c:.;4~7~9
~H""-==-----~Am=cada==H=_=-------___l----=29:;..7:..:61--~-9:::;5~.1:::8::::53~:---- ~__." 29.861"._ --:'0:::95:;,.;.;;,;58:;.:_-.:::32.::.87=090=16,2

~H~-=~---~Am=cada==H_=------+---=29~.7~61----=-9::::5~.I~8S~3: ~ ~:~j :?~~~~.~:__8",.;:;16889=;.,;473'-=-'i7
~H~-=~---+ICamiIl=c.--------I_-~29=.7404=1__...::.-9:::;5.~1I~15::.::- 7700lj 29.76: _95.3583: 19.90642036
Hcnuton ICamiIl 29.7404 -95.1115: - 77em: 29.7.c83~ -95.3383: 1823998727
~Hcnuton==----tICld=c..--------I--~29=.7404=1--...::._9:::;5.~1I~15::.;t·············;;oo;r········29:m3r········~A03;''!':--23=:6=260=52:.::08'

~H~-=~--_fICamill=c.--------I_-~29=.7404=1_-...::.-95;::.~1I~15::;~ ••.......... .••??~•••..••.•~:??Ej ~:m.?'.:-~ _..:2:;::4.::::602S=3.::207"i
H_ ICamiIl 29.7404 -95.1115: 77009; 29.7933: -95.3667: 20.96122231
~Hcnuton=='-----+:ICId==---------+---'29=.7;:;404==1---..:-9:::;5~.I~I.=:.;15: 77010: 29.7533: _95.3583: 19.87074287
~Hcnuton==!...----+:ICamiIl=~--------+---'29=.7.:!:404~--..:_9::::5~1~1!::..;15:···············;;oii't········29·;:.4i7:··········9S3067:+·-~15:.:::.67::':8::':1"' 1727="f
~H~-=~---.pICamill=~--------+---'2~9::!.7.:!:404~--..:-9::::5~:I~I~15i ??~!.~ ~:mL::·~=.·:.;;?·~;..28""••:;,.;.!.'"?1:----'1"'3"'.8:..:115=7:.;03=f6
H_ ICamiII 29.7404 ·95.1115: 77013; 29.785: ._-9",5:.;;.2283=,+:__1:.;0",.0",17:.:93=.;92:=.f
H_ ICamiII 29.7404 ,95.1115: 77015' --29.785~"-" _95.185: 6.871735513
~H~_=~---.pICamill=~--------+---'29=.7.:!:404~--..:_9::::5~.I~I!::..15r·········· ..;;Oi;t..·····29:sS67r······..~9S303;:..:---=18:::.03~9:.:1:::;95:.:73~
H_ ICId 29.7404 _95.1115~ 7701T: 29.686i"~-_c_9'=5.2S=5<-~ --=12:::.293=7"'6098::..:.=.j
~H~_=~---.pICamill=~--------+---'29=.7.:!:404~--..:-95=.I~I~15:············· ..ncil~······..·i9:s267r·········~s...25·~~--2"'6=.1::'724=54"'34'

~Hcnuton==!...---_+:ICamiII=~--------+---'29=.7.:!:404~_-..:-9::::5~.I~I!::..;15t 7.?~!ll ~:??~L. :~~~g,+;--=16;::.3;::;222=OO=55=-t
Hcnuton ICamiIl 29.7404 -95.1115: 77021: 29.695i _95.3567: 20.05207096
H_ ICId 29.7404 _95.1115 ~ 77l)22j 29.8283: ,95.3783~ 22.60094709
~H~_=~---.pICamill=~--------+---'29=.7.:!:404~--..:_9::::5~.I~I~15:··············77ci23r···· ..··29:72Sr·····..:;;;3·i67·~~--=16"'.5"'3"'187:':986=1

~H~_=~---.pICamill=~--------+---'29=.7.:!:404~--..:.::::95~.I~I!::..15L. 7.?~:ti ?:?:?~L. :?~:~?c~:_...;3:.:2.97=-44;..;;;.;;904;.,;2=-t
fH""_==- fICamill==_ + ___'29=.7;:;404==1-__..:-9:::;5~.I~I=15~:- 7702S: 29.691 _95.435: 26.35144063
~H~-=~--_fICuRill=c.--------I_-~29=.7404=f--...::.-9;::5.~1I~15~~ ... 7702151 29.7983: . -95.3283~ 18.03769993
H_ ICamiIl 29.7404 _95.1115:······· ..•••• ..nci2f:······..····i9:74r·······:;;;:«67·~i --2:':6"'.97:'::'9985=:':3'2

~Hcnuton==!...---_+:CuRiII=~----_---+---'29=.7.:!:404~--..:-95=.I~1!::..15L. 7.?~ ?:?~~7.L :?~~ : _-=15:.::.992=1;.,;484=-=12
H_ CamiIl 29.7404 -95.1115: 77029': 29.7S83~_.__-9.':'5o;:.2S;;:;:::,5;i---'I:.:I"'.59:o;44:::3:::0:.:129

~Hcnuton==---4C1d=E..--------f--~29=.7404=f--~-9::::5.~1I~15~~ .....•.........??~~•........•?:?:?~~J.. .•.•..•:?~:~.:-~ _..:23::;;.922=084:.:..;:9,1
Hcnuton CamiIl 29.7404 -95.1115: 77031, 29.6583: _95.5417; 35.27753669

~H~-=~---.pCld=~--------+---'2~9::!.7.:!:404~--..:.::::95~.I~I!::..15~ 7.?~~~ ?:?:~~L. :?~~~..: _-=23::..5::.5;.;093=9,1
~H""-==-----fCamill==---------+---'29=.7;:;404==1---..:-9:::;5~.I~I=15~:.-.-.- ..p033:~~:~1.. ~~}:.7-.383~: _...;1:::9,:.:.1:::35:.::,57309='i
~Hcnuton==!...---_+:CId=~--------+---'29=.7.:!:404~--..:.::::95~.I~I~15: 77034, 29.6383: ,95.2233::----'1=2:.::.163=48223=""
~H:::(-="'----_fCcoill=c.--------I_-~29=.7404=1_-...::.,9;::5.~1I~15~~-···-····· ·······;703~·········i9:69831······ ..····.:':9.;..·;::::S4~·i---::;34:::;.67",902=4.:,:02,

~H~-=~---.pCld=~--------+---'29=.7.:!:404~--..:-9::::5~.I~I!::..;15t .....:::.....7.?~~?l ..•.....?:?:~[ ..:~=:?~~?E~: _~15:::.:::97:..:90=15~6
f:""===----f===---------+---':=:~;:;::==1---..:;:::;~~:~~~~~~--.-- ~:~... ~:i ~~4·.;.::.:.:::::<~--34=~:.::==~:.:.~.:.:34"1
Hcnuton iCamill 29.7404 _95.1I15(··············n04ir······..·29:ii6~······· ..:;;;:;7iii 38.92616099

~Hcnuton=='-----~·CId:=ll~--------+_--~29=.7404=.f----=-9:::5~.1~115~:~ 7.?~~ ?:?:?~~.?L. :?~~: __3:::6:::.1~2682=7:.:.449
H_ CamiIl 29.7404 _95.1115: 77043~ 29.8067~_._...:::.,9;::5:;:.56:;1:.:-7;..: _..:36=.6::::S6783=::5~3

~Hcnuton=='-----~ICId=~--------+_--~29=.7:::404~--..:.95=.1~115:!.;: ??~i .........•..~~j :?~:~.~:-:_...;1~1:::.882896==5~8
f:Hcnuton== -fICamill==_ --If-_~29:::;.:.:.:7404=1f- __-9=5.~1I~15~:__ 77045; 29.63: _95.4383: 27.77086185

~H~-=!!!...---pICld=~--------+_--~29=.7404=.f----=-95=.1~115~~ 7.?~?l ?:?:~~~L :?~:~!'!!? : _...;8.;;:;682=6344=-;:;.14"1
HoaItonCamill 29.7404 -95.1115: 7705 I: 29.6S6i; _95.3683: 21.'12812069

~Hcnuton=~!...---_+:ICId=e,,-==,......,..,...---+---'29~.7~404~--..:-95=.I~I~15~ ??~~~ ...•...•.•••~:?~•....•••~~.~~,~~ _-.:::19;::.9064==2036=f
Hcnuton ICaRiII' 29.7404 -95.1115; 77054; 29.6833: -95.4017; 23.7978361

~H~-=~---.pICld=~--------+---'29=.7.:!:404~--..:,::::95~.I~I!::..;15;, 7.?~~ ?:?:?~l :~.~~,+;__3:.:1=.3667=:.:01:.:06""
H_ ICamiIl 29.7404 -95.1115: 77060: 29.9333~ -95.3983: 27.8362905

~Hcnuton~~!.....--_+:ICId=~--------+---'29~.7~404~--..:-95=.I~I~15~ ??~!L .....•..~:~?l :?~~,~:--=-14;:;.64=784=I72""1
H_ ICamiIl 29.7404 -95.1I15~ 77063j 29.7333: -95.5217: 33.03968825

fHcnuton=='--__.,\=CId=. t-_......:29=.7;::4049-__..:-95;:;.::;1I::15:<.;L...........•??~~ ?:?~L.. ~:~~..: _---:;42.:::;6040603:.:..:::=t

f:~==~---f:===---------+--...;:=:~~:q--..:;:::;~:::.:~~~~~~ =- :=i--..-·-_9:.:~::;;~;;;:~:..:;7''i-~ --~:::::::::mss"'4"'982S=,:
"H",_==----+ICamiIl==----------+---...;29=.7:.:404:.::.j.---_9=.;5:.:.I~I:::::.;15~···············nci7ir·······jo:Oi83T········:;;;· .•ii7·~~-....::32.::.96602902===-t

~Hcnuton~~!.....---fICamill~E..--------+--_29~.7:.:404~--..:-95=.~1I:::.15~ 7.?!!?:ti ?:?:~[ :?~~~.~?+;_-.:::32.::..c83=2;.;48:.:1==-j5
Hcnuton ICamiIl 29.7404 _95.1125: 77075: 29.62: ·95.26: 15.371045

"Hcnuton=='--__~I=CId=.--------+--......:29=.7;::404:::j..--..:-9;:;S.::;1I::15:<.;~ 7707151 29.8567: '95.3833~ 23.79253353
Hcnuton ICamiIl 29.7404 _95.1115 (··············nci:;i(··········i9:ssr·······..:;;;:26::-:--=1"'4.83=S092S=""I

fHcnuton=='--__.,I=CId=. t-_......:29=.7;:;4049-__.;::-95"'.::;1I::15:<.;t ............•7.?!!??l ~:??~L. :?~:~.t':_..:3:::;9.",45487:.==.;53"'13
Hcnuton ICId 29.7404 -95.1115: 770B0: 29.8I83i -95.5233: 33.75489668

~H",-==----fICcoill==---------+--_29=.7:;:404q--_-95=.~1I~15::;~ .........•••.••??4?!!!~ ~:?mj :?~:~.~:-~ _...;3:::0",.02:=.4.::2::.1636=t
H_ ICamiII 29.7404 _95.1115: 77084; 29.8433: _95.66; 44.97354181

FH",_==- fICamill==- + 29=.7:;:404q -9;.:;5:::..~1I=<15t 7.?!!'!7l ?:?:~[ :?~~~.~?t':--1:::5.::.877""""42382=9
H_ ICamiIl 29.7404 -95.1115: 77090: 30.0183~ _95.4433: 34.87844797

FHcnuton=='-__-fICamill==_ + ___'29=.7;:;404==1- -95=.I~I.=:.;15~ ??I1?!j..•.•••••~~J... :?~:~.~:_~__28=.4:.::,373=57",6,5
Hcnuton ICamiIl 29.7404 _95.1115: 77094; 29.7733: ·95.71: 48.30924347

fH",-="'-__--II=CamiIl=- t-_......:29=.7"'4049-__.;::-95"'.::;1I::15:<.;L.......•.•••7.?~l ..••••..?:?~t :?~:~:'!':_--,4;:;5.::;11::.38902=9
H_ ICamiIl 29.7404 _95.1115: 77201: 29.76E ·95.3583: 19.90642036
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HalIIton ComiIl

H_ ComiIl
H_ ComiIl

H_ ComiIl
H_ ComiIl
H_ ComiIl
H_ ComiIl
H_ ComiIl
H_ TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X

HalIIton TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X
H_ 'I'XTX

H_ TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X
H_ iTXI'X
HalIIton TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X

HalIIton TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X
H_ 'I'XTX

HalIIton TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X
H_ TXI'X

HalIIton TXI'X

HalIIton TXI'X
H_ rrxrx
H_ TXI'X
H_ rrxrx
H_ rrxrx
~ TXI'X

HalIIton rrxrx
H_ TXI'X

HOIIIlon TXI'X

~ TXI'X

HalIIton rrxrx
H_ rrxrx
HalIIton TXI'X

HalIIton TXI'X

Houoton rrxrx
HOlIIlon rrxrx
HalIIton iTXI'X
HOIIIlon rrxrx
HOIIIlon iTXI'X
HOlIIlon iTXI'X
HOIIIlon rrxrx
HOIIIlon TXI'X

HOIIIlon TXI'X

HOIIIlon ITxTx
HOIIIlon TXI'X

HOIIIlon ITxTx
HOIIIlon TXI'X

HalIIton ITxTx

Computation of Average Dray cost
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Computation of Average Dray Cost

FH:::0UIl0n==- r1::;X"'I:..:X'-- -+____=29=.7""44"'3t-__.:.;95:.:;.1:..:5:.;36o.,!.•••••••••••••••~~1 ~:?~L. :~~~~.~·+_: _-==16"'.5:.:.;73::::96;.:.S::::3COl4
FH:::0UIl0n==- frrxrx==- ;-__...:29=.7""44:::3+-__-9.:;5:.:;.1::5"'36~:_. 77221: 29.6967; _"::'9;;:;5.3:::50;83;::c:;_--=1",6.9663=;::c3:::;6:.c73::.j
HOUIlon TXIX 29.7443 _95.1536! ,-- 77224~" 29.7683: --- .95:S2! 29.64285998
FH:::0UIl0n==----t'TXIX==---------;----'2"'9'-'.7~44:::3+--.....:_9::::5:.:;.1:::5::::36'-;~···············;:m~·············29:;t"······:"9;32ii:i:-~ -"':1"'4"'.803=02:":4"'92'"

HOUIlon TXIX 29.7443 _95.1536: ---~.- 29.6383~ ·95.2233: 10.24160838
FH:::0UIl0n=~---l-TXIX=:::...---------l,..--~29=.744;:::;:,3f--....:::_9::::5.::15:::36::.:~·········· ······"25r········;;:79{···········:9S:49 ..:--=27=:.:':';464"'2=7""6

HOUIlon TXIX 29.7443 _95.1536~ m7&"'~7983f""'''''~~ 21.68282313
FH:::0UIl0n==-----t::::lX=1::;X=---------+---'29::..:.:.;744-'=3f---=_9"'5.::;15"'36::-.;~ ···············mii01············;;:a6r··········:;;:5S:--:-':35'::;.667=99=:.~99::j
Bouton TXI'X 29.7443 _95.1536: 77287: ~·_·--_9..;5"'.2:.::..5~i--=:==:::::.j
~=~---~='---------__f--......:==~---===~ _9"'.::::10:::;13"'7.:.57:..::46""
HOUIlon W_Petzoleum 29.7407 _95.2078: 7700H 29.76~ _95.3583: 12.24936165
Bouton W_Petro1cum 29.7.07 _95.2078~ 77003~ 29.7m:--..::_95:::;.3::;3::;83;::c!;-......:1~0.s::S3=I1:.:S64~
FH=0UIl0n==----t'rw"'.amn=::.p:.:etroleum===-------t----'29=.7"".0:.;7+---•.:;9S::.20=78:.:;··············TiOOf:·········;;:m3y········:!i;:.033:-~-"':1"'6:::.00063===9:::161

HOUI!on Iw_petroleum 29.7407 _95.2078: 7700s: 29.7983~ .95.4117: 17.10504108
Fa=0UIl0n==----tw"'_=::.P:.;etroleum===-------t----=29=.7""40:::7+---_9.:;5::.2078='(············"oo;J.········:;:mij·········:9S3667+-:--==13"'.5"'125=5463'=-1

HOUIlon WamnPetroleum 29.7407 _95.2078! "--770ior~31""-~s3s83~ 12.19237103
FH=0UIl0n==----tw"'amn=::.p:.:etroleum===-------t----=29=.7"".0"'7+---_9.:;5:.:;.2::078=:~······· ..······;:;oli~·········;;.74i~·········:9;3067;:- -"':7::.ga.=60=51"'29::.j

Bouton Wmen Petroleum 29.7407 _95.2078: ,,,oonOi'2f'"' 29.715~ ·95.2817: 6.31641962F==----E=====-----__t----==..:.:..o+---==::.;························..· +---===,
FH:::0UIl0n==- t'W"'amn=::.P:.:etroleum==::.... __f---..:29=.7.;;.07~--..:-9::::5::.2078=::.::. 77013: . ~785~ ~~:::::;-_.:.3.:::9406=99=154
H01IIlon WamnPetroleum 29.7407 ·95.2078: 7701S: 29.785: _95.185: 4.022209713
~Bouton=='-----+'W~_==Petzoleum=='--------f----=29=.7;:::407~--..:_9~5~.2~0:.::78:;;···············;:;Ol~·········;;:ooy········:;;;3033:-~ --I"'2.:':l3OOO=:';1c.:52",

~H01IIlon=='-----+'W~-=::.P:.:etroleum==~----__f---..:29=.7;:::.07~--..:.~95~.2~0~78,L ??~!?l ?:?:~L ;?~~~·..:__5:..:.7:.,:9000=:::;15::25=-1
HOUIlon Iw_PelmInm 29.7407 _95.2078: 7701S: 29.8267! _95.•25: 18.85902S64
Bouton W_PetloJnm '19.7407 _95.2078~ 7702& 29.775: _95.3117~ 8.83309<4264
FH=OU�lon==----tw"'_=::.P:.;etloJnm===-------t----='19='.7""40:.;7+--- •.:;95::.2=078=:~···············;:;02ir·········29:695r·······:!i;3S67:-~--'1:::2:::.s"'7.:::12"'1:::881

FBouton=='--__-+w"'amn=::.p:.;etloJnm===_ __t----='19=.7"".07'"'t---•.:;95::.2=078=;:. 77ern: '19.8283! .95.3783....: _-=15:::.4",7.",9~13-4~2
FH01IIlon== -+'w:..:amn=::.;po.:etloJnm=='-- -+__-.:.'19:::."'740=7t-_.....:-9:::5::.2:::078~~·.-··-···_··_···~:·,,023L········;;:n~r:~:._··_···'"-·;i;;.;53;;.;·i;.;;·67.:.;':_--=8",.8823=:.;91:::3:.;95"
HOUIlon W_PetloJnm '19.7.07 _95.2078: 7702.: 29.7683: _95.s2: 25.30220388
FH:::0UIl0n==----rW.:.:_=::.:p:.:etloJnm==::....-----+----=29;;..:.:.;7•.:.:07+---.9:..:5"'.2:::078""i~···············;:;02;r··········2!i:69r·········:9S:43·;:-~--=1:::8."'7929886=:::::j

~H~0UIl0n=~---+w~amn==PetloJnm==~----__f---..:29=.7;:::40:.:7+_-.....:-9~5~.2~0:.::78~t ??~~ ~:7.~~.~~~ :~~~~.!": _-=10",.7822=::.19:::1"'13
FH:::0UIl0n=:::.. rW:..:-=:.:Po.:etloJnm=='-- -+__-=29::..:.:.;7407=t-__.9:::5::.2:::078~:.•----~.21 29.7.~ _95.«67: 19.28647979
H01IIlon WamnPetloJnm '19.7.07 ·95.2078: 77028: '19.8317: ·95.2883: 9.808362772
FH01IIlon==----+'w:..:amn=::.;pO':etloJnm=='-------+---.:.29:::."'7407=t----=_9:::5::.2078~!·········· ·····;:;Q29i·········;;:75"83r·········:9S2S;:-! --'."'.0667=:::."'11"'9'7

FH01IIlon=='--__-+'W::.:amn=::.;Po.:etmIoum=='-- -+__......:29=.7407=t-_--=-9:::5::.2:::0~78t.............•??~~ ~:?~~L :~~:~+-:_-,1::6:::.3::;13:::7:.;93::28,
HOUIlon WmenPetroleum 29.7.07 _95.2078: 77031: 29.6583~ _95.5417: 27.76«2729
FH01IIlon==----+'W:..:amn=::.;PO':etroleum=='-------+---.:.29=.740=7t--.....:_9:::5::.2:::078~!·-· 77032~ 29.93671'--- .95.3Wi-!-"':1:':8'::'.s:::7.::::2~607=19

HOUIlon WamnPeIrolmlm 297407 _95.2078!···············;:;03{········;;:6683r·······:!i;3383~ 12.04799168

FH:::0UIl0n=~ rW::.:.amn=::.;Petro1cum=== +-__...:29=:7407=t-_--=-9:::5::.2:::078~~......•........??~~ ~:~~r==~~:~?::-=.-=.-=.8~.3~609~~I~9678~~
HOUIlon WmenPetroleum 29.7407 _95.2078: 77036: 29.6983~ -95.5.: 27.03606599
FH01IIlon=='-----+'W.:.:_=:.:pO':etloJnm==::....-----+---=2:::9"'.7407=t---."'95::.2:::0"'78"~·--- ... 7703·r----·29.88ii3T·---~;;S::.;.3983=;...~ --'1::'9:::.•"'S5:::09==4:::2::.j1

FH:::0UIl0n==- t'w"'men=::;p:.:etroleum==::.... -+____=29=.7.:.:407'"'t -9:.;5::.2:::07"'8~~.-···_··_··_··_···_··...;·17.;..·OO:::···"'t.,_·········;;."9i"83Y········:!i;:.383! 23.•9118295

FH01IIlon=='--__-+'W::.:-=::.;Petro1cum=== +-__...:29=.7:::407~--..:-9:::5::.2:::0~78~ , ??~ ~.~~~ ~~..~~<-:_...:2:;.;7.:.;.•:.;36:::9:.;584=12
HOUIlon WamnPetroleum 29.7407 _95.2078: 77041: 29.865: _-9,;;:;5.:::5783=:;...._-=3::.1.::;S4888=:.:1::.17:.j
H01IIlon WamnPetroleum 29.7407 _95.2078~ 77042i 29.7.17: _95.s6~ 28.43322061
FH:::0UIl0n=~---rW::.:,_=::.;pO':etroleum=='-------+--......:29=.7:::.07~--..:.:::95::.2:::078~~················;:;04j~·········;;:800y········:;;:S6i7~;---'29"'.:.;06293=:;.;5;':'67:j

FI!DIIItan=='--__-+'IW::.:I-=::.;Po.:etroleum=='__ -+__......:29=.7:::407~--..:-9:::5::.2O=78~.............•.??~ ~:~L :~~..!~..: _...:9:.;.66=IS:.;7.:;67c.:1",,5
~ W_1'IIlmIoam 29.7407 _95.2078: 770450 29.63; -95.•383: 20.64301618
HOUI!on lwamnPetzoleum 29.7407 _95.2078~ 7704~ 29.8167: _95.1883~ 6.33-4219026
F~==----+Iw=._=1'IIlmIoam===-------l--.....:29::.."'7407~f---_95=.2078=:;~···············;:;iJSir········;;:ooy········:9S36ii:i:--; -'::1.=.62:::4446=:'::17::j

HOUIlon W_Petmieum 29.7407 _9S.2078: 7705i 29.76~ _95.3583: 12.24936165
FH01IIlon=='-----+'Iw"',_=::.;p:.:etloJnm=='--------f--......:29=.7:::40::.7~-.....:_95=.2::078~;(············"o;4!········:;:6833j·········:9sAiii; ..: --1:":6"'.3:':'2SQ2929==f

F====---t:'-'=:==:.;::==-=:......==------+---=:::.:;;.~:"""it---:-=::=::-.;i···············;~·········~~~r········~1isi::--: _.:::::~=193",S8=t1
IHoaoma. Iw_NmIIam 29.7407 _95.2078: 77061: 29.6667l _95.2783: 8.251162876
F
Hoaobl
=='-----trw"'._=::.p:.:etmieum===-------t----=29='.7""407'"'t---_95=.2078=::.;i················"OOr····..·:;:7333j·········~9s:;2i;+: --'25=.348=I:::m=::..:::t1

Bouton Iw_pmuam 29.7407 .95.2078~ 77~ 29.93: _95.605~ 35.s21.1375
FIH01IIlon==----+Iw=._=.:;petroleum===------+--....:29::..:.:.7407.::::.t---.:._9"'5.2:::078=;~···············;:;066j·········;;:96i;y··········:9S.49S:--~ -"::;29:::.2S=5S:::;S84~5

FHOUI!on=='--__-tIw"'.-=::.P:.:*"-'===_ __t---..:29=.7.;;407'"'t---'-9"'5::::.2078=::.;L....•.........??!!!~ ~:~~ :~~~.!?+:__3:::5",.7..::;63::::93:::397=1
H01IIlon W_PelIoIeam 29.7407 _95.2078: 77em: 30.0183~ ·95.•117: 27.806413-43
HOUI!on W_PelmInm 29.7407 _95.2078~ 7707.~ 29.69: .95.5117: 24,87292479
FHOUI!on=='-----tW"'_==PeIrll=olII::;IIIIII==-------t----=29=.7""407'"'t---_9"'5::.::.2078='-;~···············;:;O:;~············29".621············:.;;;:26::-: --'1:::0:::.6"'163=26:':'5::.jl

~Bouton=='-----tW::;-==PeIo=a1Iam==-----__t----=29=.7.;;407:=.t---'-9"'5::::.2078="-:t ....•......•..??!!!~ ?:?~~ ~~~?c+-:_-::16:::.983=30693=4
Bouton W_1'IIlmIoam 29.7407 _95.2078: 77078: 29.8S~ _95.26: 9.778442703

FBouton== W=.-=.:;P*"-'===-- + __...:29=.7.;:;:07"'1-__.::-9:::5.:::2078=;~............•.•?7.'?7.~ .•••••••••~:??~1 ~:~;...:_.;;;3;:;1.783=1:::;5903=f
Bouton W_Petzoleum 29.7407 _95.2078: 77080; 29.8183: ·95.5233: 26.229.2548
HOUIlon W_PetrolmIm 29.7407 _95.2078: 77081: 29.7117~ --·-•.:;;95::.::.m=3~:-......:22:::.3=63:::99=5024
~H~COUllon=~---fW~_==-P:.:eIrll=olIIam=~-----1---..:29::::.:.7;:::.073--..:_9~5~.2~07:.::8~i···············77~·········:;:ii43j~············:9S:66'..:--=37"'.•"'33::::97=086==1

H01IIlon W_Petroleum 29.7407 _95.2078~ 77oaT: 29.6867:' .95.30d 8.7«668979
~Bouton=='----+W:.:._==1'IIlmIoam===-------t----=29=:.7""407:..:;----_95=.2078=::-.;;···············;:;~·········3;;:Oi"83r·······:!i;:«33~;---'2"'9.388604==:.:.;18::.j

HOUIlon W_Petzoleum 29.7407 -95.2078: 77091: 29.ssof: ·95.445: 21.31636477
~Bouton=='----+W:.:._==PeIro=olII=01IIII==-------t----=29=.7""40"'7;---_9.:.S"'.2::078=t··············7709.t········:;:mi;············:9S.7i+-: -"':40=.62C:;7:::93::::6~96'
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Computation of Average Dray Cost

HOUlton Womn Petrolnm 29.7407 -95.2078: 77095: 29.8933! ·95.65: 37.7646967
"'H:::OU�ton=:::..---tW:.:.omn==PetroInm===-------t----=29:::..:::.74.:.:0:::.7t--......:. 95=.2::.07""8( •.··········7720iT""·········29:76~······ ..·~9S3SS;·'!": ---=12:':'.2:':'49:::3"'61"'615

"'::::==:::.. t::.:.===~::tmleum== +_--..:~:::.9::.:.~~::.:~:.:.~t_-......:;:;;:~::::~::.~~:.::::;:F:·:·~·::~::·:~~~::=-:: .•~~r·::::·:::·;?~:;~,..: _...;~::2::~:::=::;;:~47
HOUlton WomnPetroInm 29.7407 ·95.2078: ---. 7722r-----29.8r--··-:9S:3W: 10.84211414
"'H:::0UIt0n=:::..---+W:.:.omn==PetroInm===-------t----=2:::.9.:::.74O=7t---::-9:;;:5:::.2::.078~~··~::=:.····:m.i4L.::.:··29:6i8?L.:.:.:.:.:.:~9smj+-~ -"';8"'.3:':'6Q9=1=-967:.=.:.j8

~H:::0UIt0n==-----+W::.omn==PetroInm==,,------+----=29:::..:::.74O=71---::-9:;;:5:::.2::.078:.::::;: .....•.•....•••~~L. ~:7?~j :?~:~:_:_ _=23::.:..:::1999=1:::.57'-1
HOUlton WomnPetrolnm 29.7407 -95.2078~ 7727~ 29.7983: .95.4167~ 17.49383336
"'H:::0UIt0n=:::..---+W:.:.omn==PetroInm===-------t----=29:::..:::.74O=7t--......:-9:.:5=.2::.078:.::::;:-----772801--·--i9.'s6i--····---:;s:-;8~: -"';3:':'1"'.5"'53"'486=5"'1

HOUlton WImIIlPetroInm 29 7407 -95.2078~···············:;m;r······29:67ii:ir·········:9S:;4S: 5.86479975
"'H:::0UIt0n==----+BIIIdwmth===1loIuI==-----+---..:29:::.::::.72.:.:6:.:.9t--......:-9:.:5:::.7228=+~ - 77oo1j 29.7"i--¥-·--9.:;.5::.35~83::.~;..--. 29::'."'54:::7:::'164=561
HOUlton B1IIdworlh1lolul 29.7269 .95.7228(··············noo:ir········29.748jY'·······:9S33g;~ 31.08872469
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Computation of Average Dray Cost
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HoulcIIl Genonl~ 29.7544 _95.3104, 77043, 29.8067! -95.5617, 2O.7221471S
FH::_=~ fa.-J.==~·== ..::::...... + __...;29=.7..::544,___'-95=.3"'1::::04";~_...•.•...•.•.~1 ~~l. ~:~.~~:---'1:::2.:.;:43:::2883="'93=-t
HoulcIIl GenonlSllmclaroo 29.7544 -95.3104, 77045; 29.63' -95.4383: 14.40386325
HOUlton GenonlStomdom 29.7544 _9S.3104: 770490 29.8167! ·95.1883: 11.06610726
~HOUIton=='-----FGenonl==~SI8v'edllno===------;----'29=.7..::544'---'_9:::;S"'.3"'1~04!"··············:;;o;ir········:i9:6S67r········:;s::i683 ..: --9::.1"'6834="'7972'-""1
HOUlton GenonlSl8v'edllno 29.7544 -95.3104! 770521 29.76: -95.3S83! 3.893304167
~1iDaItm=='-----fGenonl==~SI8v'edllno===------t----'29::::..:.7~544:q---'-95~.3~1::::04~!···············TiciS4j·········i9:6Rijr······:;s:4cii·,:-! -"';:9:::.34=19994=:;:1'-18
IHllUIton GenonlSllmclaroo 29.7544 -95.3104' 7705S: 29.7983! -95.4967' 15.4S192024
FHoulcIIl=='-----fGenonl==..::SI8v'edllno===------;---29::=.7.=.544'---_9.:.5:.;:.3~I=-<04r··············:;;otiit·······;333ir········:;s3m"!"' --:':16:::.09=17'-=43049

HOUlton GenonlSl8v'edllno 29.7544 _95.3104! 77061~ 29.6667: _9S.2783! 7053937811S.===-----f======-----+---=.:..;;.:ot--......:;=::.:.: : :-.-..:===::q
HOUlton Genonl~ 29.7544 _95.3104, 77063, 29.7333: -95.5217, 17.14308726
FIiDaItm==:......__-fGenonl==..::SI8v'edllno===- -; 29=.7.:.544, -9.:.5:::.3:::1=04j..........•..••??~~L.. ~:~j :?~:!i!!~.+,__27=.687=S0899="",
HOUlton GenonlSl8v'edllno 29.7544 _95.3104: 77066: 29.9617! _9S.49S: 22.40900339
FHOUIton==C-.---fGenonl==..::SI8v'edllno===------;---29=.7..::544'---'_9.:;.S"'.3"'1"'04"-;!· 7707& 29.9783:--...9"'S."'S8;:;.1"7!,--=28:::.3"'97=56"'2=
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HOUlton GenonlSl8v'edllno 29.7544 _95.3104!···············Tici7:ir·······io.oi831·········:;;s::iii·,! 22.82031625
FIiDaItm==:......__-f00a0n==o1:.:.===- -;f-__29=.7.:.544, -95=.3~1:;:04~i.........•......??!!?~ .•.•.......~:~ :~~~~.~?+, _....:;17:.:;.0623=::289=JS
HoulcIIl GenonlSl8v'edllno 29.7544 -95.3104, 7707S, 29.62: -95.26, 11.5879247
HoulDn GenonlSl8v'edllno 29.7544 _95.3104! mmf: 29.8567: .95.3833! 10.14108268
FHoulcIIl=='-----FGenonl=='''SI8v'edllno===------t--......:29=.7.:.544'-'t---_9'''5'''.3'''1.:.04~!········ ·······Tiiii8j············i9.st··········:9S:2~:-......:8"'.72:.:463=86=7""2

FH::-==- fGenonl=="'SI8v'edllno===- -t__......:29=.7.:.544'-'t -9.:.S:.:.3:.:1.:..;;.04;[......•.......•?1!!??i ~.Z?~L. ~:~..' _...;23=.4:::;380C8=1::417
HOUlton GenonlSl8v'edllno 29.7544 _95.3104, 770s0: 29.8183! -95.5233: 17.94488624
~HoulcIIl==------r:aea=lID1~SI8v'edllno===-----+---'29::::.7::544'T--'_:-9':'5.3::'1":04::.;:· ??l1!!!1..•.••..•~·Z!.!?L :?~;~.~:-: _~14::::.3~77.:..:5::::80~I:.jl
HoulcIIl GenonlSl8v'edllno 29.7544 -95.3104, 77084; 29.8433: -95.66; 29.12142374
HoulcIIl GenonlSl8v'edllno 29.7544 _95.3104' 77087' 29.6867: -95.3017' 5.510365109
~H~0UIt0n=~---fGenonl==~Stomdom===------t--'--29::::..:.7~5443---'-95~.3~I~04r··············:;;ii9O!········:;ci:oi8:i!·········:9SM3j ..' --23=.8"'S3~7"'1"'64"'f7
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Computation of Average Dray Cost

~Houton== -+0aIf=~Sta=IeI:.IAmhalt== -II-_--'29:::;.:.:;74:..:73'+_......;-9::::5:::.292=:5L. ??~!~L. ~..~L. :?~..~:..: _..:6:::.00:;104=17;:::62,7
~Houton== -+0aIf=~_=:.IAIphaIt== -II-_--'29:::;.:.:;74:..:73'+__.::::95:::.292=5:.;'._ 77015, 29.785: ·95.185: 9.19668138
Hoaoton OaIfStaiel AIphaIt 29.7473 _95.2925 ~ - 7701~ 29.8567'---.9:'5:':.3':-03':3"':--8~.87::;4:":7:::;93::9795
~H~_~~~======~0aIf~~~StaIeI~~~,Amhalt~:~~=========jt====~29~.~74~73~t====-9~5~.2925~~~(_·· ..··_··········;:;oi·7j·········i9:6867L_···_··_···.::::~::::S:~2S~S:-~!--_-_..::..=;5"'.:!:75~3~17~234~""I6~
~H~_=~ fOalf="'_=:.IAmhalt===-- + __..:29=.74~73c::.r-__...:.9::.:5::::.2925=: 7701S: 29.8267, _95.425:..'-...:::12:::.4:.:.7",02::66",1"'18
~H~_=~ fOalf=..::.-=:.IAIphaIt===-- + __....:29=.74"'7..::.3t-__.9::.:5:.::.2925=~r_··_···_··_··::.~··770i~=:······i;;.ns:=::····~s:i!·""'i7~:_...;2:::..72:.=08884=-::.51:j
~Houton== -+OaIf=~_=:,'Amhalt~= ---'f-_--,29~.:.:;74:..:7=-i3f-_....:.::::95:::.292=5:..:: 77021: 29.695: -95.3567:_,_..::.6::::.684=97..::.53:::S4~
~H~_=~ fOalf=",S=t:a=IeI:.1Amhalt===-- + __..:2"'9::..7~473c::.r-__...:.9::.:5:.::.292=5~=:==·····?2~L=j;;·828?L=:"':;;;3~:-~_...;9::.:;.5::.:25:.67=47:.,:6,5
~H~-~~ fOalf=~Sta=IeI~1AIphaIt===--- +__..:29=.7::47~3+-_--=.9:::5~.2925~:: 77023: 29.725, ,95.3167..:_-=2.",65:.,:66.:;5o.;4.:;91':jl
~H~_=~ fOalf="'Sta=IeI:.IAmhalt===-- + __..:2"'9::..7~473c::.r-__...:.9::::5::.:.2925=;~:.:=~::.=ii~~t:=~:.¥i~:.::=jii2:;.~_...:::18:::;.444=1:::5.:::50"'l3
H_ Ou1fStaIel AIphaIt 29.7473 -95.2925: 77025: 29.69: ·95.435, 12.39922922
~H~_=~---fOalf=..::.staIeI=:.'Amhalt===------+--....:29"'::..74.:;73c::.r----.9::.:5:.::.292S=;~··············nOi6j·········i9.:;9ii3y···==::;;;:iW!:- --5==.0:'=3"'03::5:'=360'-=17
~H~_~!!!.... fOalf=~S_=~,AIphaIt===-- +__ 2:::9.~74~73~__..:;.9~5~.292:=.5j ??~?;. ~?:?1~ :?~·~.~..:----"12::::.46::;:25=07.:.:944
~H~-=~ fOalf=~StaIeI=:.;'Amhalt===-- + __..:29"'.:.:;74~73c::.r-__...:-9::::5::::.2:::;92:::5~:.•.- •...••-77m:,.. ~..:.~l?j.. __.~:~...: _-=6",.822=04",3::2,6

~:~==~---f==~:-=IeI:.:::===------+--....::=:~~.:;~",3t-----'::::~:=:~:=;92S~5~···············~~······ ..·~~~·:·········:~;:4~;..: -..::::.::~:.::S4"'1~::.:3.:;~~::~""I:
~H~_=~ fOalf="'StaIeI=:.'Amhalt===-- + __....:2:::c9:.:..74.:;73c::.r-__...;-9::::5:=.2925=:..·_..""-7io3ir-"29.65SJr·"-:;S.S4l'...:__2::;1:=.36::.:2:.4::.5;::15,9

~~~~=~n=------fE="'r=;:.~§===------+--....:~:::c::.:..~~"'l..::.:t-----'~::~:'::§=;Y-:==-~~~~!:-i -...;:::::1::.:f~~::::~:::::~2~~
~H~_~~~=======~OaIf~~~_~~~' AJ~_:~~~=========j=====~29~~.74~73~t====~·9~5~.2925~~~'r._··_···_·········770371·········29:S8Sj["········:9S:i9ii3· ..:-""::14:::.23=1084=77

1

~H~_~!!!.... fOalf=~StaIeI=~IAIphaIt===__ +__..:29=.74~7~3+-_--=-9:::5~.2925~~ T!.~?~~ ??J.~~; -..-.:?:'.~::~~:':'.~83=•••:.;.~-....:;18:::.1=4.:;1S668S='
~H~_=~ fOalf="'_=:.'Amhalt===-- + __..:29=.7::47..::.3t-_--=-9::::5~.292=5:.;.~ 77040j 29.87."i5',.....__--::-9'::5=.5~2~;--=2::.1::..06.:;1:::64.:.;I:::64"'"1
H_ 0aIf_ Amhalt 29.7473 ·95.2925: -"7704lf---29.865~ ·95.5783' 24.95261394
~Houton=='-----FOaIf=_=::":.=.tAmhalt==------I-----'29=.74"'734---_9..::.:::5.292S=r·············77042r-·······:i9:,. i:;~············:9S:s6:+, --2:'1:=.60000662=='

~Houton== -F0aIf=staIeI=::..=Amhalt='__ t-_--'29=.74~73'+__-9S=.292S=::.;~•.•.•.•••......T!.l?:'.~L. ~,~;"" .••.•~~!.?'.:_; _..::.22.2S=;.:;528S8S="
Hoaoton OaIfstalel Am1Wl 29.7473 _9S.292S~ 77044j 29.86: _9S.1983~ 11.8579S097
~H~_=~ -f0alf=~_=::..=Amhalt==- + __...;29=.7.::.473'=+__...:-9;::5:::.2925=:: 77045: 29.63~ _95.4383' 15.10685242
H_ OaIfStaiel AIphaIt 29.7473 ·95.2925 ~···············7704~·········29:si67r········~s ..iii83.., --=10"'.1"'07"'0606="9
~~!!!....---j~0aIf~_=~,~Amhalt='------+-----'29=.74~73::q..--::::_9::::5.292S=~~--- 77051~ --29~·--·-~_9':::5.3683="+~-~9.5::;363=967=66'1
~Hoaoton=='____-F===:&::=- + __~=4-__==::.;..•.••.•..................···············,,···················;--"==9
H_ OaIf_AIphaIt 29.7473 _9S.292S~ 7705i, 29.76: _9S.3S83~ 5.410072628
~H~_~!!!....__-I~OaIf=staIeI=::'=AmbaIt==__ t-_ ___'29=.74~734-__::::-9S::::.292S=t..........•...??~ ~:~.~~ ........•:?~.~.!?+, _--:;10::;.2::.182=11~4
~H~_=~__-I~0aIf=_=::.I=Amhalt==-- t-_ ___'29=.74~734-__::::-9.:::5.292S=::;: 77055: .~_._..:.~95::::.4::::967~: _21!!:6.99~14!:1:38S~5

~H~_~!!!....---j~0aIf~_=~.=AIphaIt==------+_----'29=.7~473::q..--::::-9S::::.=2925~: .............••T!.~ ~?,~~~;. :?~~.~::_~ _...:1.:.:7.27=502:::0:::3,3
H_ OaIf_Amhalt 29.7473 -95.292S: 77061, 29.6667: _95.2783: 6.607048945
~H~_=~ -f0alf=~_=::..=Amhalt==- + 29=.7.::.473'=+__-'-9;::5:::.292S=:L ??~ ~:~~.~L. :?~~?~?,+:--=18:::.5::.:3.:.;780=193':j
~H~_~!!!....---j~0aIf~staIeI=~.=AIphaIt==------+_----'29=.7~473::q..--::::-9::::5.=2925~~;......._. 77065: _ 29.93! _95.605~ 29.22331665
~H~_=~__--l~0aIf=_=::.'=Amhalt='__ t-_--'29=.74~73'+__::::-9"'5.292S=::.;: •.•....•.......T!.~ ~,~E~ :?~,~?~;..: _-=23::,:.8083=:.:.172"94

Houton OaIfstalel AIphaIt 29.7473 _95.2925 ~ 77070j 29.9783: _95.S817~ 29.8807501

~:~=~~---f==~::=~:===:....-----+--...;:=:~.::.~:~--...::==~i···············~~········?~~::I····· ..··~~i·i;..~--=::::===3~'7
~H~-~~---fOalf=~_=~.=AIphaIt=:....- + __...;29=.7.::.473~--...:-9S=.2925=.:~..•............T!.~~~ ~,~?; :?~:?f:_;_...;1~0",.606=S64=1"13
~H~_=~ -f0alf=~_=::,I=Amhalt==- + 2::9::.:.7.::.473,=+__"':';::95:::.2::92:::5~~ 7707~ 29.8567: ."95;.;;.3o.;83_.3;;;~_--:1;::1.4.:.;77=580,,,3==f2

~H~_~!!!....---j~OaIf~_=~I=AIphaIt==__ +_----'29=.74~73::q..--::::-9::::5.=2925:=:.:t ??~ ~?:~~ :?~.~~'..' _..:8.:::696=2,::13:.:.;71"'16
~H~_~!!!....__-I~OaIf=_=::I=Amhalt==-- t-_ ___'29=.74~734-__::::-9::::5.292S=::;:;.......--..;.77.:.:07:.:.:~..---29.77S:•.•.-_...:-9~5~.6~:-...£24!::.924~9923~~4
~Houton:!'!!!~'----....p:0aIf~Sta=IeI~.=AIphaIt==------+_----'29=.7~473::q..--::::-9S::::.2925=~' T!.~ ~..~!.~~ ~;~.~~::_: _...:1",9.;:::494.::.1:::872.:..;1
~Houton~~ -f!0aIf~_=~.Amhalt~='__ I-_--,29~.:.:;74:..:73.:q.. __-9:::5:::.2925~~~__.~ 29.7117: _95.4833~ 15.66910862
~H~_=~__--l::::OaIf~_=:..~Amhalt='__ I-_--'29:::c.:.:;74:..:73'+__-9S=.292S=::.;t ??~ ...•..•.~~~.~~ ....•......•:?~,~'..:_...:3::;:0.::::663=82:::;692"'1
H_ OaIfStaIel AIphaIt 29.7473 _9S.292S' 770lr1: 29.6867: _9S.3017: 4.948294626
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Computation of Average Dray Cost

Howton OaIC_AoDholt 29.7473 _95.2925: 77m 3O.0183~ _95.4433: 25.03692806
~H~owton==-----fOalC="::sta=Iao=' AoDholt=='------+----=29~."-74"'73=t----'-9O':5::.:.292S=:i···············:nii9ir··· ····i9:8567["·········:95:4"4;" ..' --=15"'.1::::5'::15:':84:::3""9

~H:!:owton==-----fOalC=..::S=tlI=Iao:';IAoDholt==,------+_---=2~9.,,-74::.:73=t----,o95=.2:::;925::::.;~· ..••••=·:·:~:·=.??9?r~:::=·:~~~~::::·::·::::;?~;7.!~:- _-,3:::3::.:.77.:;006=922=1
Howton OaIC_Aophalt 29.7473 _95.2925: 77095: 29.8933: _95.65: 31.17497949
~=~---fOalC~~sta=Iao=' Aophalt=~'------+----:29~.:::74::7:=:3t---"_9:=5:'::.2:::;925=::';:· -··---ri2Oir--"29:76:---:9s"';;';.3o.:.583"'i-:--'5=1"-0072==1
~:-=owton==-----fOalC="::_=:';,AoDholt=='------+----=2~9."-74::':7=-3t----"9o.:5::':.2925=:t···..•....••..mii!"··....·i9:696;j ........·:95358i!",--'6:::;:;:::0""10:':7"::~::::~

Howton 0aIC_ Aooha1l 29.7473 -95.292S f • 77224~ 29.76S'3r-" _95.52~ 18.44415503
~H~owton==-----fOalC=..::S=tlIIao=,Aooha1l=='------+----=29~."-74::.:73=t----_9O':5::.:.292:=.;5[···············;:;22~··········· ..i9:sr·······:95:;283:-~--5=.1::':4"'32866=:::945

~HouIton==----F0aIC::.::_=:.;,Aooha1l=:=-----l----=29:::;.!.:.74=73==t--~_9~5.292S~~'-----::77234'::=-::-2i6383!-"_9""5.223O'~3":--"'1=-0:.:;.423=I278=1

Houlton 0aIC_ Aooha1l 29.7473 _95.292S i ·•••••......··:ms;t"·..·····i9:79"S[......······:95:49: 16.40260768
-""';;';:":':':';-'''''':;===1

~HouIton==. .f0alC=..::-=:.:,Aooha1l== -+__--=29:::..7~4::.:73'i-_~o95=.2925:=.;~ ~!.~ ~:?~J.. ~:~.~r.!;-~_...::I:o.;O..:;:83.:;.;90~7809=-f
Houlton 0aIC_ Aooha1l 29.7473 _95.2925, 77280; 29.86: _95.58; 24.92943707
F==----10a1C=:.:Sla=Iao::;'Aooha1l==-----1---=29~."-74O':'73=t---_9..:;5::.:.2925=~:---"'77287=1-- 29:6783T·--.-95:.:.2~4.;;5:-...::6.7::::6:.::267360=.::;5~

~::!:==~---fIEth=vl..::=Com= ..=='------+---...=:.29:.:..7::4:=:5t---"_9:=5:.::.1:::;677:3i··..············77ooiy····..·····i9:76]······..·:953SS;..., --1"'50,:.4"'34:':7=-
1463
=-f

~H~owton=~__--tBth=.yl~ICorp=I::... -t 29::::::.7;::45T-_~.:::;95~.I~677=-:~ ??~~~ :~ ~:?~r:~=::?~~.~~:-~_.....:.:13"'.77..:.;5:.::1.:.;144""
Howton EthvlCom. 29.745 ·95.1677: 7700T: 29.m3: -95.4033: 19.15671189
~HolIIton==---~Bth=.=yllICorp=:::; .. -------t----=29:.:;.7O':4=.51----=_9:.:;5:.:.1.::677"'-;-L-.•-••-..-...-..-.."'"??:.:.!!08'~••~~:.....~?I~~=~?~:~~i?~,--2:::0"::.1""62:':6':'1286=4

~HolIIton==----l'IEth=vl~lCom=I::. .. -------+---29=.7..::45'i----9.::5"'.I:;:677'-'-i~. ~_ 77~.. 29.7933~. .95.3667~ 16.5317004S
~H~owton=~ ¥iBthyl==Corp=.. t-___=29:.=:.7:::4:::-5t_-.....::-9~5~.Ic:.677~: 77010: 29.7533: _95.3583:;-'_-,1::::50,:.40:0.;1:.;,72::;0::::5=/2
Howton IEthvlCom. 29.745 _95.1677(........•..···;:;cii'ir·..••..i9.:;.i71·..•....·:gs:;067~ 11.22463196

~H~owton=~ ¥IBthyl=~lICorp=I::... t-___=29:.=:.7:::4:::-5f-_ _"-9~5:.:.1c:.677=-:1. !.?~~?i ~:?~.~[ ::?~~g' _ _,9:.:.5::.:1:.:;65::.:5:.:;7044~
Howton EthvlCom. 29.745 '95.1677~ 77013: _ 29.78S~ "_o95,=.2283=i~~-=.:5.::::86::;I887=5::;19g

FH:;:owton==--__-;:IBthyl=c=.IICorp=<.:... _t---29=:.::.7:""45:+----9.:.;5"'.I:.;;677"'"i~ ??~.~~j ~:~~ :?~:~~~;-.---'3::.:.5:.::1==828=1:;:574
HolIIton Ethvl Com. 29.745 _95.1677: 77016; 29.8567: "__'"'-9~5::.30=3:::o3::---=1;::4.:::1828=2:.::7364

FH:::owton==-__-;:IBthyl="'I'Corp=<.:... _t---==29..::.7...;45:+---•.:.;95"'.I:;:677~j !.?~!71 ~:~j :?~:~~: _...:::8::.;.4.:...74:.:;79685='-=12
~HolIIton==,----~IBthvl=:.:11Com=:::;.. t-___=29"'.7"'4=.51-_--=-9"'5~.I=.677"'+~ __ 7701~ _. 29.8267~ _95.425: 21.79383767

~H:::owton==-----fBth:::.=ylCorp=<.:. .. -------+_---=29"'.7;.;4.:.;5t-_--=-9:.;;5.:.:.1::;677:.:..;~ ??CE.~ ~:!.?~j :?~:?~~.?';-:_ _,1:.:1;;:.87,,-4:.:7.:;21::67"'1
~H~owton==-----fIEth=vi:.:I'Com=I::. .. -------t----=29:.:.7",4=.51----,-9o.:5~.I""677,,,-;-'. ~77:.:02~I: 29.695: 095.3;;;;5:;.,;67-,;::---=1:.:;5.",78286=:.:98:.:;5=-1
FHolIIton== -tIBthyl==-IICorp=<.:... _t---2==9"'.7...;45:+---•.::95"'.I:;:677o.:..:~ !.?~ ~:~L :?i.~~+-,_...:::1:::;8.283=384=5,6
~H~owton==-- ~llth:=h=vll'Com=I::... +_---=29:.:.7"'4=.5t---".9o.:5~.I:::o677:.:..;~ - 77023: 29.~L. ~:i.l~67~~'---:1::;2.:=13:::664867=~

~HolIIton=='----_fIBthyl=:.;I'Corp=<.:. .. -------t----=29;,;,.7;.;4.:.;51----'-9;.:5:.:.1::;677:.:..;: 77024: 29.7683: .95.52:;.-'_-=28:::.503=:::31:::3=/1
~H~01IIl0n=~__-4llth:='vl~IICom=I::... -+ 29=.7",45'i-__-9.::5",.I::677.:..c.;.(_":=···;:;02Sr..······..·29:69r·::~~=9S..~5~·~ _ _=22~.03=11:::;992S~
FHouIton=='--___fIBthyl=:.;I,Corp=<.:...-------+_---=29;,;,.7;.;4.:.;5t----'-9:.::5::.:.1=-677'-'-i~ !.?~~ ~:7.~~ :?~·:!~ : _..::13:;;.6606=:.:1:.:573"'1

~HolIIton==---4Bth=hvl~l,Com=t::. ..-------+---::29:.::.7"'45't----.::95"'.I:;:677.:.:.;.~.-~ .._ 7702'1; ~L. _:?~44=67+~ _...;22=.5:::272866=:::5g
FH:;:owton==-__-;:Bth=hyl:.:;l,Corp=<.:... _t---==29"'.7...;45+---.:.;95"'.I:;:677.:..:..;: 77028: 29.8317: .95.2883;.-'_...:::1::1.9908S==11=/1
~H~owton==-----~IBthvl=:::ICom=t::. ..-------+_---=29:.:.7~4:::.5t----'-9o.:5..::.1:::o677'""'(._ ..~.._..·_··.·.·_'·..;:;;;;;,..··..···i9.:;58i1"·······..·:9S.2s,::;..5:;.·~_ _..:..:7.::12=904=867~9

Ethyl Corp. 29.745 _95.1677' 77030r'''-29.705~ -:"95."406-" 19.56282968
FH:;:owton==-----;:Bthvl="'ICom="'.·-------t---==29"'.7:""45+--,;,:.:;:.:.:..:.,:..• ·•..·•• ~ : --==="'1
~HolIIton=='----_f===.-------+_---=='=t----'::o.::.:.::~::::"'+~--~~:;--~~1__~~~:.;.~---==.:30::::.993=68:::5"'34~

F:u-=owton==-----1~=Ethvl=:::="'::-------t---==:..:::;:""~:+-- •.':'95::.:.1::.:677.:..:.:~ ....·........·Tici3ir ·i9.6683r ·:.;;:;383~~_..::5::.:0::.:~~:::1:::59=134
~HouIton=='----~Bth::::h=ylICorp=t::...--_----+-~--=29:::..7~4:::.5l---"-9:::.5.:.:.1:::677~C= ...•...!.?~( ::..~:~~~ :~~:~~..'_--=9;,;,.7;.:1:.:32:.;;1..:;473'=/
~HouIton==----tllth:=hvi~I=Com"' ..-------1---=29:.:;.7....:45=t----..:;95::..1:.:6.:..:..;77~._'._ .._ 7703~ 29.6~ __.~95o:.:.54:..,~;-.---'3:.:0::.29:.:1:::;3096=t
~HoaItan== 4Eth=hvl~ICom="'.. -1 ::29:.::.7"'45=t-__.:::;95:::..1=677~~ ??~~.?j ~~j :?E~;.-~_..:2::1.9:,:1::::80463=43

HolIIton BthylCorp. 29.745 ·95.1677: 77038; 29.9183: --,_9;.:5:..:.4",383:::o:~. _..:25:::.=..94:.:1:,:50868=t

~H~owton=~---1Bthyl=~I=Corp"' ..-------1---::29:.:;.7"'45=t----:::;95:::..I=677::..:..:L !.?~!L ~:~~[ :?~:~~"..' _...::30:.:;.3;:.:1:.:;573=17'=/1
Hoaotm. EthvlCom. 29.745 095.1677: 77041: 29.865; 095.5783, 34.53436156

~Hoaotm.==----IBdJ:yl=~1=Corp~ ..-------l-_-::29::;.7:::45:t----9~5::.1:::677~! ??~~ _ ..~:?~.~7l ~~:-~_-=3.;:l.6;;.;.::,714:.:;994"-"'19
_ EdM Com. 29.745 -95.1677: 77043; 29.llO67; 095.5617: 32.19527076

~HouIton==---~iBthyl==Corp= .. -------t----=29:.:;.7:.::4"i51--.....::-9"'5:.:.1c:.677:.:..;L !.?~ ~~L. ~:~~:_ _,9:.:.606=992=::11=12

~HolIIton==----tllth:=.Yl<:.1=Com"'..-------;---=29"'.7....:4"i5'-__-9..:.::.:5.::1677~;_. 77045: 29.63i _ _9;~5:.:...4::;383~:_-=23::..:.:7364=S4~2"1

~_==----tBthvl=~1=Com~..--_----1---::29"'.7"'45=t---o95=.:.:I677~! ?!.~~ ~-!!~~~ :?~:~~::-. _..::6.:::;022S06698==~
Hoaotm. Ethyl CarP. 29.745 095.1677: 77051: 29.6567: 095.3683, 17.69391844

_ IBthvl CarP. 29.745 095.1677; 770520 29.76~ _95.3583' 15.43471463
~HolIIton==----l'IBthvl=~lCorp=~ ..-------+---29=.7"'45'i--'-_9=5"'.I:;:677:..:..;~· ..·•••·..• 770;~ ..·•··..29.683i~~.~~~~:~:gs:40i7+-~-~1=9.5364=~7;::48S:::j

~_==----l'llth:=.yl~IICorp=I::...-------+---29=.7"'45't--~-9:::;5"'.I::677~~ ??~~~ ~:?~j :?~:~~.;-: _-=26;;.;.90646o.;.:;.;:.:;I=2'"f4
Houlton IEdMCom. 29.745 095.1677, 77060; 29.9333: _95.3983: 24.03440027

~H~owton=~ ~IBthvl=~l'Com=I::... t-__-=29:.:.7~4:::.5l-_ _"-9::5"'.I""677:.:..jt !.?~~l ~:~[ :?~·?:~..:_....::;10"'.93=98086="'15

_ IBthvl Com. 29.745 _95.1677! 77063: 29.7333~ __.."_...;.9"'5:::..5~21:.;.7~:---=28:::.=59402468==t

~HouIton==---4IBthyl=~IICorp=I::. ..-------+---29=.7"'45'i--~-9:::;5::;.I:;:677~~ :??~~ ~·.~L :?~·~~:;- _:.:;38;;.;.3:.::3.::,24:.:;10=5"'12
H01IIlon IEdMCom. 29.745 _95.1677; 77066; 29.9617: _95.495: 31.68939721

~HouIton== -+IBthvl=~I,Com=t::.-. -t ::29:::.7~45:t-_~o95~.1:::677::!t !.?!!?~ ~~L. ~~~!7: _...::38.363==73=268""
HOIIIIon IBthvlCarP. 29.745 o95J677: 77073: 30.0183; 095.4117: 29.57726088

Howton IBthvlCom. 29.745 o95.1677~ 77074i 29.69: _95.5117[ 28.12383399
~HolIIton==---4llth:=hvl~I,Com=t::. ..-------1---::29:.::.7"'45=t--~.:::;95:::..1=677~~· ..·•••..•• ·;:;O:;;j····..· ·i9.621"···..·..···:.;;:26;-~--=1"'2.544=1"'76::96-=-1

~H:!:owton=~---~Bthvl=~lCom=t::. ..-------+_---=29:::..7~4:::.5l---".9::5.:.:.1:::677~L !.?!!?~ ~:~.?L.:~:~~~~ : _......;;1=..9."'602=64:.:2=11

HOIIIIon BthylCorp. 29.745 095.1677, 77rns: 29.8S~ _...;_9o.,5::::.2"i6:,_--=1:.:1.286=1::2:::61~8

~H~_=~---tBthvl=='~ICom=~..--_----l---::29:::.7~45:t---o95~.I:::677~~ ?!.~~ ~:!.?~j ~ :?~.f:~:-_-=34.;.:.983=5:.:1346=t
Howton EthvlCom. 29.745 _95.1677, 77080; 29.8183: _95.5:.::23::.:3:~; _-,29=.3::11~13:::306=t

~H~owton=~---llltlr=hyl~I=Corp~ ..-------l--_::29::;.7:::45:t-_--9~5::.1:::677=~t !.?~~L ~:!.~~.?[ :~:~~+-, _...:::25:;':':0.;61::;;982=163=1
Howton EthvlCom. 29.745 095.1677: 77084: 29.8433: ·95.66: 40.5279218
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Computation of Average Dray Cost

H<>UIton l!lhylCorp. 29.7.5 .95.1677: 770ff7: 29.6867~ ·95.3017: 11.79732712F==----t===""--------t---==t--..;.;:.::=-'":......................•.....··············:··············....·"!"---'=c:.::::9
~H~<>UIton==----fl!lh=.vi~l='CorpI::..-------+---.....::.29~.7.:.:4~5l_--2-9:=5~.I~677~:.- __ .-. ??~ ..-._....2!!E.!.8,;l~._. __~~~~,<-: _...;3:;.:1:::.3;=.34.:.:083=6'=12
FHo:ousto=::n -FE1h"".y1l.:l=,Corp"'.. _t---=29"'.7"'4"j5 '.::;95",.1:.:67.:..;7,-;: 77091: 29.SS67: .95.445;.-:_.:.24:::;.1:.:34~3::.:7899~
~H~<>UIton==----fE==1h::l'v1~l' Com=I::.. +-__.....::.29~.7.:.:4~5l_--2:~:=5~::~:~;:::~=~:···~:~F::::·::~F~::::::1}.~~~:__•.:.:3:::.83::;9:;.:4;=.510:09,
FHo:<>UIton==-___t::I!lh"".v1l.:l=,Corp"'..------_t---=29"'.7"'."j5__..::::=~.......................•...................: _...;•.;.:0.73=51:.:.5967=-/
FHo:<>UIton==-___tE=~1hyI=I=Corp"'..------_t---=29"'.7'-'.5,...---9.::;5"'.I:.:.677.:..:..;:._ m01: __ 29.76: .:?~~.5::.::83""::-_=.15:::..4::::34::;7c:1:::46"'13

~H""<>UIton==---__II!lh=.v1I.:I=ComI:: ..------__I---.::29"'.7~45=+----=-9::::5"'.I:.:677.:..:c;: ~!~ ?-?:~'!§!+ :?~].~~:_: _-=1:;.:5.873=5:.:.073=1S
HOUI!on I!lhvl Corp. 29.7.5 ·95.1677: 77224: 29.7683: -95.52: 28.5033131
F==----tE1hyl=I.:I=Corp"'-.------+---=29"'7"'.5,...----'-9"'5"'.I:.:677.:..:c;:·--·~~ ..---29.i-·-.9-5'::':.3::::283:~: --===::=j:= I!lhvICorp: 29:145 -95.1677f"·············:;;2:i4r······29:6383r········:9S.223j·~: -....:1:::;::.:..:~~:.:.32.:.:1::::.~91

FHo:<>UIton==- fE1hyl=;=.ICorp=<.:.. +_---=29"".7:.;.:::.5t----=.9:.:.5:.:.1.:;;677:..:.;~ ~~ ??:??~j :?~:~?:-~_...;2::6:::.3.:;;3O::5.:;1864=t
FH""<>UIton==- fl!lhvl=~1Corp=I::.. +-__.....::.29::.:..7.:.:4::;5l_--2.9:=5'"'.I.::;67:..:..;7~ 7727d; 29.7983: -95.4167~ 20.55714433
H l!lhylCorp. 29 7.5 .95.1677:·"--"7728Ol- 29.86~ ·95.5S: 34 55S48S16
FHo:===----tI!lh=ilvll.:l=Cam<.:.:-------t---=29"':7'-'.5,...--."'95"'.I:.:677~f'··············:;;2s:l:········29:67ii:ir·········:;s:24S:~: -....:.;:;8:::::2.:::.244=207'

F:O:===----f::==----------+_---=~:::;::::.~:=:t----=~:.::::.:::=::.::.;:: ~·:·~~:~:~F=:~::~i··~~··:;;i~::-: -...;:::::=::::3::=~.::;~.:.:4=f~
Houston Kmev 29.7449 -95.1S55:·_ -77OO7f'·--29.m3T· 9sA033: 17.73184418
F=~---F='l.--------t----'~=t--.:...::::.=.:.:·······················.····· : '+---'===1
F:0:===-___t::==--------_t---=~:;.:\.:..7::.:.:,...--~"'9:"':::.:::;.:~+~_._-~:~- ::~:i-··._-...:;~.::.:~~;.;;4~:.:.I.:.;;~-.....::.:::::;:;:.:::::I~::::26::.::':
H<>UIton ICtmy 29.7449 ·9S.1SSS ~ ···············;:;Oi~·········29.7S3t·······:.;;:3sii:i~ 13.96661665
H<>UIton IICtmy 29.7449 ·9S.1SSS: 77011: 29.7417~ '--.~9S:.:.3:.:067~:--9~.78788S==7~82::j
FH:.:<>UIton==----t!ICtmy==---------t---=29'"'.7'"'44:.:.9+---9'"'S"'.1"'SS;.:..S:(·············:;;Oi~···········293i·sf·········:9s.2iii;: 8.132701093
FH:.:<>UIton==-__-tIICtmy==- -t__-=29'"'.7'"'44:.:.9+__.'"'9S"'.1"'SS~5~ ??~}.~~ ??:7.~c:'-..- ..;:?~.~.:.:;:t283.;,;••;.•.;...:,..:--=.:':.rn83::::':':;':34"'2'6
H<>UIton IKmev 29.7449 -9S.1SS5: 7701S: 29.785: -9S.18S: 3.237S24642
~=~---+IKmev==.z....---------I--~29~.7.:.:44~9~----=-9"'5"'.I~SS::::.;5:· 7701~ 29.8567r"'---9':;S;:':.3;:':03'3"~;-: --=1=3.::':11"'1::':12863=1

::~=~~~======~IKJdey~~~~===============~=====~2~9.7~44~9~== ==='~95~.I~ss~s+-:r·.:~:=···:;;oi;~=~:.:.:1~:6867::.:~:·····:.;~~.::;s ...:::~..:;7::;;.3:::.:..;.:I~82~04~.;.:5:::::S~7
~H""<>UIton=~---.j.:IICtmy=~--------+_--.::2~9.;:.;744=9f---==-9:=5'"'.I::::SS:.::.;5: ?7.~}.~~ ?-?:~~.~ :?~:~~.~::-_..:2:;:0:..:.•::.:31:..:467=96-"1
H<>UIton IKmev 29.7449 ·95.1SS5: 77020; 29.775: ·95.3117: 10.•7390472
FH""<>UIton==----tIICtmy==---------t---=2~9.7.:..:44""9,...--."'95::.:.1~SS::.:5+: ----7702ir--·29.69r-..---:;S.3S6,·:;:-....:::14::::.3:..:.960967==iS
H<>UIton IKmev 29.7449 ·95.1SS5 f"·············:;;022T········29:8iii3r········:9S3;iij~: -"':';16:::.9::'SSS=65:;':SS'

F=~c===----f:===----------+---.:::~:::.;:=:t----=~:=:'"'::ss::::SS::.;:l·:·~:·:~:::~~····~~F::·:~::~~~F==J.~~~~l:- -...;~:.:0,;.:~=.:1::::17=.:1:'-"'i

FHo:<>UIton==- +=!~==----------t----=2::.;9.c:..744=91----=.9"'5;::.I::.;S5:.:..:5t = 7.?~~l... ~?:~?L :?~:~.~~ ~ _...;2::::0:::.6:::23::98868='=1
~H""<>UIton==----f'J<meV==----------+_--.::29::::.;:.;744=9f----=.9:.::5::.ISS=5.;:_ 7702"; -... 2~;.~,L .._ .:..9.5.32!J:+:_~12"'.3"'0"'7923=28"'1
FH::::<>UIton==- +=IKJdey==__ t-__-=2::.;9.c:..744=91-_ __=.9"'5:.:.1::.;S5::.;5: 77027'. 29.74: .95.4467:-:_-=2=.:1.=.:090:.:.3::::86=11

F:-""<>UIton==----f:::==----------+_--.::~::::9:;:.;~:=:t----=~:::5::::::::::.:::-;-r.-·:~~ ::~;~:~~=~~;;~~'.- -..::~~,;.:::~::;·~:::·.~·~;;;c--'~.::;~:::::O::.:I"'::::::""I~:

F:O:==~---fl::==----------+_--.::::::::::.~:=:t----=~::.:::::::::::::.;:~......-""."--,,. ~~~~---.-·· ..-~~:i..- ~:1n.~:..;~-....::::"'~:::~::::5:.=6=f~
H<>UIton Kmev 29.7449 ·9S.1SS5 ~ ···············;:;oo2r·······29:9j6;r·······:;S32ii:i~ 19.30427671
FH""<>UIton==----fKJdey==----------+---.::2::::9.::.744=9t----=-9:=S'"'.I:::SS"'-:5:··---.... 77033: 29.6683! .95.3"'3"'83~:-...;1:::3=.7::::9878S=::.73'

~:~===----f::==----------+---.::~:::;::::.~:=:t----=~:=:'"'::=::=:.;r--.·.·-.·.·.··-.·:.·.=·.·.·.;;;.~·.·.·.·.=·.·.·.~;:;E=~~::.~.:;;;::::·~:.::.~;...i _...;~"'.1:::~=0844::::98977~9:;:44,
H<>UIton Kmev 29.7449 ·95.1855: 77037; 29.8883: ·95.3983: 20.71592205
FH""<>UIton==-----IKJdey==---------t---=29::::.7.:..:44""9=+--."'9S::.:.1:::SS::::5+: 7703S:--- 29.91BJT--":-9:::S.::::.3"'83~:C-""'::'24:::'.7:':48::::1"'1::03"'16

HOUI!on Irc.dev 29.7449 -95.1SSSf"·············:;;0.40r········29.87Sr··········".:9S.s2: 28.97.78989
HOUI!on I~ 29.7449 -95.1SSS~ 77041j 29.86S: -95S183~ 33.1S987S75
~HOUI!on==----fI~==---------t---=29::.:.7.:..:44""9+---95=.I:::SS~5~···············;:;04t, ..·······:i93.i;r··········:.;s:s6:;.-:--"30"".2344=::':88699

FHOUI!on=='--___fIKmev==----------+_---=29::::."-744=9t----=-95=.I;:;SS:::.5,L. 7.?~~L. ~:~L :?~:~~? :_...;3::.:0::.;.777=68968='=1
~H~<>UIton=~---.j.:IKmev=~--------+_--.::29:::;.;:.;744=9f---==.9S=.I::::SS::.;5:. 770«: 29.86~ ·95.1983: 9.349304319
FHo:<>UIton==- fl~==----------+---..:29::::.::.744=9t----=-9:.::5:.:.1=SS:.::.;S~·~ ??~~~ ?-?:~l... :?~:~~:-: _...;22.=4.::;17:.:63:::;9:,::S-"I3
HOUI!on......,.y 29.7449 -9S.1SS5: 77049; 29.S167: ·95.1883: S.800819869
HOUI!on rc.dev 29.7449 -95.1SSS: 77051: 29.6S67~ -95.3683: 16.38S42188
~HOUI!on~~~~~======;KJdey~~:~================~=====~29~.~744~~9~== ==~-9~5~.I~SSi5.;..r·_·············:;;ost··········29:76~ ..·•..···:9S,;;.3.o.SSJ"'··,::===:;1::..;.~.003~~3~0«~~2
~HOUI!on===----_fKmev=~--------+_--..:29:::;.;:.;744=9t----=-9:=5'"'.1:::SS:.::.;5i .-.- 770S4~ 29.6833: .9S.04017i:-_...;1:.:8:::.1",484=55:.:93"1
H<>UIton ~ 29.7449 -95.1SS5 ~ ···············;:;OSSr-·······2939iiir······:.;;:.96.;~ 25.49036167
H<>UIton rc.dev 29.7449 -95.1SSS: 77061i. 29.9333~---9.;...5:~.3,;;.983~:--=22"".944=7'"'1;::.01"'i5

~H~<>UIton~~~~======;KJdey~~:~================~=====~29~.~744:~9~====~-9~5~.I~SS~5 (·············:;;06it"······29:6667r········:9S.2;;D'~: --"'9."'797=003=77'7
H<>UIton rc.dev 29.7449 -95.1SS5( 77063i 29.7333: .9S.s217~ 27.1575768
~H~<>UIton==----fKmev=~--------+---.::29::::.;:.;744=9f---==-9:=5'"'.I=SS:.::.;5~······ ····· ....;:;06~········ ....29.9j1···········:9s:60S:-~ --3'::7"'.0:::16466=:'::S::jS
H<>UIton KJdey 29.7449 -95.1SSS: 77~ 29.9617~ -95.•95: 30.50616647
~H~outml=~----1ICtmy=~---------1--~29~.7.:.:44~9+----=-95=.1:.:SS55r·············:;;O';Or-······29:97ii3~·········:9s:58i; ..: --=3"'7.::;;I22:':'63::':':'SI~7

~H~<>UIton=~----1rc.dev==.z....---------1--~29~.::744~9+----'-9"'S:".1::::8:=55:.;.~..-- 77073(--- 30.0183: -95.4117:-~ _-=28=.646=S",26O"""I5
FHo:<>UIton==-___t'=Kmev=--------_t---=29::..;..:..744:.:.9+--.::.;95"'.I:;:SS:;.:St!·-··-··_···_·······;:;O:;~············29:6~·..-···_··..::·:·::::9;:::::s.:.:ii~·.;!:--.....::26:::;.7~044846=:::2=1
HOUI!on iKmev 29.7449 -9S.lSS5: 77075: 29.62: -95.26: 11.7.066801
~H~<>UIton=~----li=Kmev~---------I---=2::::9 ..:.:744"'9=+----'.~9S"'.1:::SS=S~···············:;;O';~·········29:8S67r········:9S3ii:ij+-:--'1'::8.34=260928='

,'H~outml=~____1I=KJdey~-------__1----:29:=.::744",9+----=-9",5::,.I::::SS:=S:;~."- 7707i: - 29.85: -9S.26i:-.....::l0::::.•:::00~1::::61~12=1
rH<>UIton IJCodov 29.7449 -9S.1SSS(··············;:;O:;~··········29::;;sr············:9S:~ 33.5S069841
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H_ .iCaIey- :iCaIey

H_ ,Kodev
H_ !Kodev
H_ !iCaIey

H_ Kodev

H_ liCaIey- !iCaIey

H_ !Kodev- iiCaley- iiCaley

H_ IKodev- liCaIey

Houtan !Kodev
H_ iKodev- Lon. Star

H_ Lone Star

Houtan Lone Star

H_ Lone Star- Lone Star

H_ Lone Star

H_ Lone Star- Lone Star

H_ Lone Star
H_ Lone Star

H_ Lone Star

H_ Lone Star

H_ Lone Star

H_ Lone Star

H_ Lone Star

H_ Lone Star

H_ Lone Star
H_ Lone Star- Lone Star

H_ Lone Star- Lone Star

H_ Lone Star- Lone Star- Lone Star

Houtan Lone Star

H_ Lone Star- Lone Star- Lone Star- Lone Star
H_ Lone Star

Houtan Lone Star

Houtan Lone Star

a-tcD Lone Star

Houtan Lone Star

H_ Lone Star

Houtan Lone Star

Houtan Lone Star

a-tcD Lone Star

Houtan Lone Star

H_ Lone Star

H_ Lone Star- Lone Star

H_ Lone Star

H_ Lone Star- Lone Star- Lone Star

a-tcD Lone Star

H_ Lone Star- Lone Star- Lone Star

H_ Lone Star

Houtan Lone Star

Houtan Lone Star

Houtan Lone Star

H_ Lone Star

Computation of Average Dray cost
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Houton Lane Star 29.7239 _9S.2683: 77081: 29.7117j ·9S.4833: 17.38487139F==o----;==='--------t----::::.:..:.;=1---=-=:::.;: <•••••••••••••••••••••••••••••••••••••••t---=.:.==.:..=-j

j::~==~---~~==:.::"'=tar::..--------+----'~=:9~:~=23:;::+---'~~~::::::::::::::;~.:.:·:·:·::·:·::...•..i~·::·:·:·:·:::~~i: ..:~·:·:·:·~~;~~1i"'"i -....::;::~:;;~~::;~;:.~:..:S::;~~'-'I~
FH::o:::UIton='--__-f'Lane=:..:Star= -+__--=29=.723=9+-_ __'.95=.2"'683::..;:_ 77090; 30.0183: .9S.4433~:---=2:;;7.::;6488S=::;9,4

FH~outon=~ ~Lane==:.:S=tar::..--------+_---'29=.723=9+_--'.9~S:::.2::::683"'i: -----Ti09T---;;M'---'--:gsMS: 17.844S6804
FH::outon==- fLane=:..:Star= -t__--=29=.723=9i-_ __'.9::;S.::.2;:.683::-.;-!"_···=.:=.:.:··;:;094r~=···29:m3~:~=.::··:95,7i...: -....::.:3.:;:S.""8807=6;;.::1~6

j:H~outon=~ ~Lane==:.:Star=-------_+----'29=.723=9+_--'.9~S:::.2::::683::::;: .•••••.•••.••••??~j ••.••...•~,~~~ :?~:~~,.: _...:3::;3.:;:.7.:::12;;.::992=02"1
Houton Lane Star 29.7239 ·9S.2683: 77201: 29.76: ·9S.3S83: 7.828400213

F
H
::
outon
==----f

Lane
=:..:Star=--------t----=2:::9"'.723=9i----'.9::;S.::.2;:.683:=.;:---·----miil 29.6967i ----9S:..:.3:;;;S·83-;;~:--7.:.:.s=902=6lm=4::j

Houton Lane Star 29.7239 _9S.2683r....·....·····:;mt ··29:768{ ···:9S~2: 20.63346S14

j:H~outon=~ ~Lane=~Star=-------_+----'29=.723=9+_--'-9~S:::.2::::683::::.;! •.•••••••••••••??E~ ~:~ :?~:?~,.:__7:.:;.823403==4",73"1
Houton Lane Star 29.7239 _9S.2683 , 77234; 29.6383: _9S.2233' 7.807204S91

FH~outon=~ ~Lane=~Star=-------_+----'29=.723=9+_--'-9~S:::.2::::683::::.:L ??~~l ~,??~[ ...•......••:?~,~?_tj_--.:.:18:::.7;:.9S:..:7:::2289=t
j:H::outon=~ ~Lane=:.:Star=-------_+----'29=.723=9+_---'-9::S:::.2:::683:::.;: 7727~ __1?~..__...1~;...: _...:1::3::;:.40::;1::64686=4
FH::outon==- oFLane=:..:Star= -+__--=2:::9"'.723=9+-_ __'.9::;S.::.2;:.683:::.;: ??~ .....•...•..~?~.:.•••..•.....:?~:~.~:,._...:2::7:.:.4;:.S7",7;:.07::;87,

j:H::outon=~ ~Lon=.:.:Star=-------_+----'29=.723=9+_--'.9~S:::.2::::683::::.;:. _ 77287; 29.6783: .9,-:;S'::o.24::;S:;-:_...;4::o.1::3::::40=1~4S~348
Houton LvonddlChmnical 29.7179 .9S.2382: ·--·77ooir-··----29:1T···-:g5.3S83: 10.27411607

~H~outon~~~======~L~LyondeIl~~~~ 'Chmnical~~~·~~=========~=====~29~.~71~7~9 =====_9~S~.23~82~:;.!··~..·=.~·_···_..;:;oot.:......29:7483r....:~·_·:9:..:·S.:;:3:..:3S3:.;;,·+::_-_...:..:::8::::.;;;44~Sc:.S:.:l~9::;4;;;7"fS'-I
j:H::outon=~ fL=vonddl=o.:''''=-=·=CI=J +_---'29=.7~17;:.9i----'.9::S:::.23:::82=;' 7700T: 29.7733: .9S.4033,.:_...:1:;:4::;:.0:::.:S888=S:;:S4S
Houton LvonddlChmnical 29.7179 _9S.2382j· ..•..·········Ti~ ..···....29:;9831·....··..:.g;:.ii7j IS.437469S8

~Bouton==-__4L=vonddl=~I"'=em:::i=CI::..J +-__2:::9::...7~17=49__..:::.9:.:::S.:::2382=:L ??~ ~:??~.~L :?~~~+-: _.:::12.::::02:::;77.:.:97;;;4"'11
Houton Lvonddlc:bellW:al 29.7179 _9S.2382: 77010: 29.7S33~ ·9S.3S83: 10.1080827

Bouton Lvonddlc:bellW:al 29.7179 _95.2382~ 7701I] 29.7417: .9S.306'T: S.854283333F==o----;======o-----t----::::.:..:.;'-"'t---=-==-;.················ ··:······· < ;-...--=:::==4
Houton LyondeIlChmnical 29.7179 ·9S.2382 , 77012, 29.71S: •...:;.9.:.;S."'28;.;;1~7:_....;:.3.::;Sl:::;9S:::So::02:::48"1

FBouton== 4L=vonddl=o.:''''=em=i=co=ol +_---'29=.7~17;:.91----'-9::S~.23:::82=.:L ??~!~l.. ~,~L. :?~,~ :__S:.;.4.:.;7;:.S6;;.::2",49;;,::S",/2

FH::outon==- fL=vonddl=o.:Chmnical=::·= +_---'29:::..::.71~7..::.91----=-:;.:SS:::.·~:::_82:::;:.:. --'"~777700~~.: .' 292.ss9.7678Si '-.9"':;·S9,::;S.3·:';;01
3
8S::;;3<-:.:_...;6:::.9:::1c::2982=06=J9

FH:;:outon==-__-fL""Lvonddl=="'=em::u:::co::.l -t__--=29::;.::.:71:.:.79:.r__"'="""==-; : < ;-..._..:;12::.3:.;.7::6S:::::83:.::0S::j

FH::::outon='___---'pLyondeIl==.;:Chmnical==·=- -I-__..::29:.:..7..:;17..:;91--_....:-9.:.:S.=2382=-:._ 77017; 29.6867: ._'-,-=9S".,25""S,:-:_..::2.::::8607:::.:.::13::;9989
FH~outon==- ¥L=vonddl=o.:Chmnical==·= +_--~29:::..::.71~7;:.91--.....:;.9:.::S~.2382=:L •.....•..•...??~!~=::].?:~~I:~ .....:?~:~~...j__1:.;7.:.;.4;:.Sl::8:::.16;;.::9~7
FH::outon==- fL=vonddl=o.:Chmnical==·= +_--~29:::.."'71:.:7;:.9i----=.9::S:::.23:::82:::;: " 7702~--_.19..:.WL-.....:·9;:::S:::..3:.:11::.7;...:_ _,7,=.s~13:::.:8~16:::S:::42:j
FH:;:outon==-__-fL""Lvonddl==Chmnical=::·=- -t__--=29:.:.::.:71:.:.79:.r__•.::.;9S:::.2382==-;: 77021: 29.69S: .9S.3S67;-..:_..::.9.::.74;.::34:::;9898=S4
Houton LvonddlChmnical 29.7179 _9S.2382(·..•..••....··Tici22j""·..··..i;;:sw1....··..·:;;S37ii:i! 14.3998809S

FH::::outon==- fL=vonddl==-"'=em=iC8=J'-- +_---'29=.7.:;17;.:9i----'-95=.23:::.82:::.!... ??~l ~?,~.~L. :?~~!~~, _...;6:::.363=1:.:73.:::2:::1,9

~:~==~---~~=::=~~=em=~~I'------+----':=:~~~~~:+---'~~~:::::::::~;:=.=.:: .•.••~;t.:~::=.:~~L=~~~~~~~ •."~i,....--=~::.6::::.~:::':';S~;;'::687:::.18'1
FH::::outon='___--IpLyondeIl==.;:"'=em=ico=.I +-_---"29:.:..7..:;17;.:.91--_....:.9.;;.;S.23==-;82:. 77026; 29.7983: _9S.3283,.,.:_..::.9.:.:..;74868484==-t9
FH::outon==- ¥L=vonddl=o.:Chmnical==·= +_--~29:::..::.71~7;:.9i----'-9;.:S:::.23:::82=.C=:~ •.....??~r. ....••..••?:?:?~[ :?~.~?i-:__1:::6::::.92.:;64=9S::.:6,7
FBouton==-__-FL=vonddl=.:Chmnical=::::·=- --+__...;:29:::.7,-o1.:.:.79-t-_--'.9;.:.S.::23::;:::.;82:. 77028i 29.8317~ .-9.;;.S;;;.;2883=:;.----:.::10:;::.03:.;.797=287"-1
j:H~outon=~__-+L~l.yondeIl=~"':::-=·C8:.J +-__:::29~.7~17~91-_..::-9""S.=23"'82"_;!~~=::·: ??~~==:~~?,?~.~I=~~.•:?~,~.~::-· _3:::.S::;322=4:::::8873~
FH""outon='--__FL=vonddl=.:"'=em=iCl=.J +-_--=29:::.7,-o17.:.:.9-t-_--'.9:=;S.23=82:.;.:__......:..;77..::03~O::_. 29.70S: ·9S.4067: 13.64281109

FH~outon==- ¥L=yondeIl=~Chmnical=~·= +_--~29:::..::.71~7;:.91--.....:;.9:;:S::.23:::.:82"'-:. ......•.•.••..??~~!l ••••••••~:~.~~[ •••••••••:?~~~.!?..: _...;24=.96:::::95=17:,::S,S
FH:;:outon==- fL=vonddl=o.:"'=em=i:::MI1=- -t-__-=29:::..::.71:.:7;:.9i-_--=.9;.:S::.23:::82:::;:_-_ 7703~ __29~_.;:9J;~...283:.:=,:_....:::19.:.;.1:::027:;;4.:.;63:::.8"1
~H~outon='---____1~LyondeIl==.::Chmnical=~·::...... -+__..:;29::::.7~17~91-_..:::-9:.:::S.:::2382:=;: ??~~j ~,~; :?~:?~~:;.-_9::::.0~1872=6~21,S

F:::===----f~=::=O':=::=:::=-----+---...:::::.:::.~~~~;:.:i----'~;.:~:::~:::82:::.;l.. ~~••••••..;,;;L ~:·...:~c:~·:::;;::.,s;.::.;~i-...;~=.s::.:.:.;7S640::::1.::.;9S6:.:3"1:
Bouton LWDdoIlChmnical 29.7179 _95.2382: 77037: 29.8883j _95.3983: 18.87S66324

j:Bouton==----1LL~~~==:::::===: :.~-----1----'29:::..::.71:.:7~91--...;-95=.2382=';~ .•••••••••••••••??~ •••••••••~~!.~L .....:?~;~.~::---=22.86244096=;.;..:.;=_t
Bouton CWIKIeII 29.7179 _95.2382: 77040; 29.8750 _95.s2: 26.04611171

FH::::outon==- fL=vonddl==-Cbemica==·:::1'-- -t-__...:29=.7.:;17:.:;9i-__-9;;.::S:.::.2382=:. ??~!1 .•.•.•••••~,~.~[ :?~~~ : _...;29=.9;:.1440=S:.:3~7
Houton LvonddlChmnical 29.7179 _9S.2382' 77042: 29.7417i _9S.56: 26.049868S3

FBouton=='--__-fL=yemdell==-,.,,:::::-=·CO:::l'-- -t-__...:29=.7.:;17:.:;9i-__-9;;.::S:.::.2382==;~·•..............??~.~~ ~,~l••••••••:?~~!.?;-..: _-=27:.:.0822006=="1
Bouton LWIIIleII Cbamical 29.7179 _95.2382, 77044; 29.86: _95.1983; 11.91S38154

Bouton LVllIIdeIlCbamical 29.7179 _9S.2382: 7704S: 29.63j _95.•383: 17.643969S2F==O----;=L=yondeIl=="'=em=jca=-I-----t----===t---==>··················· : t---====t
FH~outon==----¥L.==• _~"'=_~.~CO:.~-----+---~29:::..::.71~7;:.91--.....:;~=.23.2382:::.:82:::;i.··--·- 7777:~1:.: ••_- 2929.·68S16767i-~1:~::.~.:::1:=+:.:-....:::8.:::93:::.S7::.:02.:;44::=::f3
FBouton== 4C=VllIUIOII.==== +_--...:29:::.."'71:.:7;:.9i----="'=J=-; : <••••••••••••••••••••;-..._ _'1:.:1::;.607=0~11:.:.72,
Houton LyemdellChmnical 29.7179 _95.2382: 770S2; 29.76: _9S.3S83: 10.27411607

j:H::outon==-' fL=vonddl=o.:Cbemica==·=1 +_--...:29:::."'71:.:7;:.9i----=-95=.2382=;t ??~~ ...••..•~:~?L. :?~.~!?~:_....:::13::;.4:::.9::167383=,
~H~_='----~Lyemdell=::.::"'=-=·CI:.l----+--~29:::;.7~17~9t--..:::-95:::.:::2382~:. 770SS: 29.7983i _.::::_9:::;S.4:.:;.967::.:.;...:_~21:::.854=79~19:::.tS
FBouton==- -fL""LVllIIdeIl=="'=-=·::co=.l -t__--=29::;.::.:71:.:.79:.r__-9.::.;S"'.2382==-;r•••••.••..•••??~•••••••••~,~.~~c. .....:?~:?~;-..! _..::2:;;1.666=S;.::19789
Bouton Lyemdellc:bellW:al 29.7179 _9S.2382: 77061: 29.6667: ·9S.2783: S.250212723

FH~outon=::.....__-fL""LWIIIleII=='Cbemica==·=! -t__--=29::;.::.:71:.:.79:.r__-95=.2382=:t ??~ ••••.•.•?:?:~~.~L. :~~~g.~: _...:.22:;!J'1JI697=::::.:..:1,9
Bouton LyemdellCbemical 29.7179 _9S.2382: 77065: 29.93j _9S.6OS: 34.20S96406

Houton LvonddlChmnical 29.7179 _9S.2382i 77066i 29.9617: .9S.49Si 28.S8625019
j:H~outon==----+L:::'OLyemdell=='Chmnical=::·=-----t----=29:::;.""71:.:.7"-l9---_9.:::S::.23=82==-;j···············:,:;i;i~ ..•••··..29:m3r..····:.g;:;si:;;-..i-"::34:::.7::::983=207"'2

FH~outon=~ ~L=vonddl=o.:''''=om1ClI=·=1 +_---'29=.7~17;:.9i----'-9::S:::.2382=;: ??~ ~~:~.!~L :?~·.~!.!?+;_--=28=.OO:::S;.:S6:::28,
Bouton LyemdellChmnical 29.7179 _95.2382: 77074: 29.69i _9S.S117: 22.19424074

F'Bouton==-__4L=VllIIdeIl=~I"'=-:::·=CI::..I +-__29=.7~17=49__....:-9:.:::S.:::23=;82i ??rr!.L••.••••••~,~~; :?~:~;-j_::::8.097=04;::1",923,
Houton LVllIIdeIlChmnical 29.7179 _95.2382i 7707';' 29.8S67: ___9~.:.;S.383"'-='-3~i_--=16=.2=10344='-'78"1

I!:H~outon~~__-fL~LVllIIdeIl=~'Chmnical==·= --t__-'29:::;.""71~7~9;-_...;-9:::S::.2382~: ??~ ~:~L. :?~,~~..:_...;:1",,0.808673==7.,6
Houton LVllIIdeIlChmnical 29.7179 ·9S.2382 , 77079': 29.77S: _9S.6: 29.S6963139
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fH"'-==- fL=WDdeIl=:.;'Ch=-=.co=J'-- +--...:29=.7.:.;17"'9t_----:•.:::95'''.23=i82: 770s0: 29.8183~ .95.5233..., _-,2::;4:::.4:::0~15~91",68~

f:-"':==----f~===:.;:===:~-----1----=:=:~.:.;:~"':t----=~.::::~"'~::::::.;~L~~~::::::~~:~~~~~u~:~~~~~k~j:-:-...::"'~"':~=-~;:;~;:;:"'42"1:
fH"'-==- fL=WDdeIl=:.;'c:::I1omkal==·~ _1----=29=.7.:.;17"'9t_----:-9.:::5"'.2382=:L. ??~ ?~:~!~L :~~ ..~.~~..' _-,29=3,,-64.:.;66,,-I:.:66o=j
fH:.:_==-__-;::oLvandeIl<.=:=.c:::I1omkal==·= I_---=29::..:.:..71:.:7=..91_-.......::.9;:;5.23=82"': 77091, 29.8567~ '95,;.:,44~5:..: _...:2:.:0:::.l.:::;06:;.74;::287=::.:.j

f:-::::-=~----!~~======:=-----+--...::~9·:.:.,~~~~.::.:I--....::::~.:::~:=~::::82:;:=,~::'::=:=;~~=~.··~~;F~==:~;;~~~:-: --"=:':~::::~;:;~:::;15::3'5
HOUlton LWDdeIlOuomil:ol 29.7179 _95.2382: m01:---29.76!--_953583: 10.27411607
fHOUllon==----PLvandeIl<.=:=.,Ch=~=· =1----~I----=29::..:.:..71:.:7=..91--.......::_9.:::5.2382=r········ ..····:mzir···..···29:ooi·········:9S:isS;...: -..:9::::.84~5~S6880=41

fH::::_==-__--!L~I.WDdeIl==CIwnj==·..=J ~I_---'29~.:.:.71~7.::.91_-....::::-95.:::.23=82:;~ ~j ~:?~l :?~:?~::-: _..::;23:.:.1:.:1;:;07..;;02:.:18"1
H_ LvandeIlOuomil:ol 29.7179 _95.2382: 77226; 29.8: -953283: 9.840592945

fH"'_==- fL=vandeIl=:.;Ch=-=;,..=''-- +--...:29=.7.:.;17~9t_---= •.:::95'''.23=82: 7723.c: 29.6383! ,95.2233..: __6;::.5:.:3;.:.77",,1:.:.956~5

fH"'-==- fL=WDdeIl=::;,Ch=-=·co=I1'-- +--...:29=.7,:;17"'9t_----:•.:::95"'.2382='"~·,-.._···~~:::,···~iL~·····i9,79~.=.=.~:~, .._:;C.;9S:::.·.4::;:'9::..: _-,2=1:::.2.S=.93=91~3~6
fH"'-==- fL=vandeIl=:.;Ouomil:ol==·~ _1----=29=,7.:.;17~9t_---= •.:::95"'.23=82~: 77270; 29.7983: '95.4167:~--,1::.5:::.804=6:.:1872=!

f:"'===----f~=::=::;===:=-------1----=:=:~,:;~~"':t---:"':"'::=~:.;t-·.·.·-.·.·-.·.·.-·.·.·~.·.·.·~~E=.·.·.·~~;.;r~~~=~~;:J~:;-: --:=.24:.::.883:::36.:::~:::50:::3:=j~

:= =::: ::~:~~ ~~::~ ~:~~ 29~:~i·---~,;C.;:::.::~::;;:::::::<~-....:::·::..~5.:::1~:.:.73"'I~:::I56~
~HOUIlon==~---¥Pocilic=·=~==::....-----+--...:29=.7~43~1t----=-95=.283=9~!·..··•·....•·..TiOOi,..·······29.miY'··..···:.;S:403:i; 9.9427llS2

~H~-==----¥Pocilic=·=M:::"=Iu=-=-----_1--~29~.:.:.74~3~1+----=-9~5~.283=9,~ ??~ ~:?~~ :~~:~~.!?~: _...:.:11:::.2385=:::554=t9= =::: ::~:~~ ~~::~ ~: ::~:~i--·_-_9;;:·9~~~:::;5::;:83::;7~'-~~~~~17:.:~~~~~I~:~~
f'HOUIton=='-----¥Pocilic=·=M:::"=Iu=_=------+--~29~.:.:.74~3~1+----=_9~5~.283~9!·..· ··· Tioi'i~·:·..··..29:i4i;T..• :9S3067;.-!-"':1"'.844=1:::1"'07:::09'

~HOUIton=='----_¥Pocilic='=M:::"=I'=-=-----_+--~29~.:.:;74~3~1+----=-9~5~.283=9,l ??~!~ ~:?~.~L. :~~:~.!?+_;__2.27=:::54:::5:;:492=j6
~HOUIton=='-----fPocilic=·=M=obaa==--_--_t--~29:.:..:.:.74:::3::.1+-----:-9:::5:::.2:::83.:::9+~_- .._..;.77..:.;0:.:13::;: _~ ..__".•::::9'.':_5,::::2283=:~--=5:::.6:::2~04:::37.:::44~34
H_ PocilicMobaa 29.7431 ·95.2839: 7701S; 29.785: ·95.185: 8.671176192
~H~_==----¥Pocilic=·=M:::oIu=_=------+--~29:::.:.:.74~3~1+----=.9~5~.283~9!· ..··..··....··Tioi'~....·..··29.8S67Y'..···..:.;S3o;·:i;.-!-":9"'303=6"'973=1'8

H_ PocilicMolaaes 29.7431 _95.2839: 770171"·-·29; :9"5.255: 5.116123227
~HOUIton=='-----¥Pocilic=·=M:::"=Iu=_=------+--~29~.:.:;74~3~1+----===':· ..··· : :;...--===,
~H=_==----¥Pocilic=.=~===------+---...:2:.:.9.:.:.74:::3~1+----=~~:::::=:~~'---._..;.~..:.;~:.:I::;~ __2~~i ..·-·..·~·_·~:'~;;..·;;;;~O';~---=~;:;.4.2::.1~:::98S=7;:.:~'l

~HOUIton=='-----fPocilic=·=M=""=-=-----_t--~29:.:..:.:.74:::3::.1+----=-9~5:::.283=9~!·_ _..·_.._.._....:·n.:;..ciz::..~iC..· 29:69Sr :9S3·S67~ 7.044103078

fHOUllon=='--__-fPocilic=·=M=":::Iu=-= _t----=29=.74..::3"'1t_--.9:::5:::.283=.9,;... ??~ ~~:~L. :~~~?P. ~ _....::10",.2:::6;::585:::991=1
fHOUlton===---__-fPocilic=·=M=obaa== _1----=29=.74"'3::.1t_---=-9.:::5"',283=9~~._ -- 77023~ _ 29.72S~ __.:~:.!!.::.:67+: _-,3:.:.02:::..::43",59:.:5",7801
fH"'-==- fPocilic=·=M=obaa== _t----=29=.74..::3"'1t_---9:::5:::.283=:..;9: 77024: 29.7683' .95.52;.-:_-,1:;:9:::,I::::686=15:::5"l9
~H"'-==----¥Pocilic=·=M=oIu=-=-----_1----=2~9:.:..74~3::.1t_---=.9.:::5"'.283=9 :.;!.·_··_ _.._··..:=Ti02SC··· 29:691"···:=::::~9::.;:..;-".4;;.;i·5~·~_....::12:::.9296==..14;:;58"1
fHOUllon=='--__-fPocilic='=M=":::Ja=-= _t----=29=.74..::3"'1t_---9:::5:::.283=-;9! ??~fi ~:?~~ :~~:~f.lP. :_...:.:5.",,71:::8966989==j

f:"'===----f==:=:=:-""Iu=_=------t----=:=:~:"'~::.~t-----:;.:::::::::=:+;.- ..'--.-~~;~·~~=.~:.~t::·::::;~~+i--7=1~"'~~~;4.:::5:n:::6~5:=j~
fHOUlton=='--__-fPocilic='=M=oI""'=-= _t----=29=.74"'3::.1t_----:-9:::5:::.283=-:9:.--_~ __..~.7583: _._~:.:.2.S::::;5:--..:2::::.636=1=15~7~42~

fH=0UIl0n==-~__fPocilic='=M:::oI==-= _1--~29=.74~3~1+----=.9~5~.283~9! ??~?i ~:?~.~L. :~~:~+_~_...:.:10",3:.:.7983444==.
HOUlton Pocilic MoJaaa 29.7431 _95.2839: 770311 29.6583~ ·95.5417: 21.90921771
fH"'_==----fPocilic=·=M=oIu=_=------t----=29=.74:::3::.1t-----:_9;::5:::.283=9~!·---..;.77-"03:;::;21-~-~---.:-95::::3·::::283~:.;~-.....::1=6.:::03:::5:::083~51

HOUlton Pocilic~ 29.7431 _95.2839! · •....·Tici3{ ·..·29:668ir- :9S:i3;n~ 7.466717656
fHOUllon=='-----fPocilic=·=M=oI:::.=_=------t----=29=.74..::3"'1t---.9:::5:::.283=9:.;-~.- ..- -..-..-..-.. ..:.?J.;.;.~::;;.~::;:tt:-- ~~;~L :~~:~~..:__9;::.""m=13",15:::88=\

Hoaotal p.<i1i<:l,...._ 29.7431 -95.2839: 77036: 29.69ll3~ _95.54: 20.98890729
HOUIlon PIcilicu.a_ 29.7431 -95.2839! 7703T: 29.8883: -953983~ 14.92313212
~H-..==~---fPocilic=·=~==::....-----+--...:29=.743=1t----=-95=.283~9! ..•..........··Ti038j........·ii:9iSir........:.;s:4:i8:i:-!--'1:';US=15=55:::154

fHOUlton==~___fPocilic=·=M:::oIu=-=-----_1--.....:29=.7~43::.1t_---=-95=.283=-:9t ??~ ~~~L ~~~: _...:2:::1:::.83::;30729==11
HOUIlon Pocilic~ 29.7431 -95.2839: 77041: 29.865! ·95.5783: 15.72374644
HOUIlon Pocilic~ 29.7431 -95.2839! 770421 29.7417: -95.56! 22.2lI983954
fH-..==~---fPocilic=·=u.a_===------+--...:29=.7~43~1t----=-95=.283=9~!· ....·..........Ti04~"···""ii.8067Y'''''·'':,;s:56i7:-!-"':23=.00703023=='

fHoaotal==~___fPlcilic=·=YaIe==-=-----_1--.....:29=.7~43~1+----=-95=.283=9:.;.~ ??~ ~~L. ~~:!~+:__1:.:1:::.696930==11"1
H_ Pocilicu.a_ 29.7431 ·95.2839: 77045: 29.63~_ .._;;:.95~.:::43::;:83:::;:'-__=1:::5.:;:45.:::1:::09.:::1:;:42~
HOUIlon Pocilicu.a_ 29.7431 -95.2839! 77049! 29.8167: -95,1883~ 9.740040207
~HOUIlon==~---tPocilic=·=M:::oIa=_=------/--.....:29~.7~43~1+-----=_9.:::5"'.283=9:.;! •..•..·TiciSir..· 29:6S671'· ·:9S368:i~;----=9;;;.7'-'5;:;07:;:403=77'-1

~H~-=~----¥Pocilic=·=M::oIa=-=-----_/----=29~.7~43~1+-----=-9~5"'.283=9~! ??~~~ ~:?~~ ~~?~:__6;::.::15,=,93.:::1::::8087=t
Hoaotal Pocilicu.a_ 29.7431 _95.2839: 77054~ 29.6833L. -9::.;:5c;..40=17~ _...:.:10;;;.665=1:::877-'=12
H_ Pocilicu.a_ 29.7431 -95.2839: 7705S; 29.7983: ·95.4967: 17.74791352

fHOUllon==----F
Pocilic
=·""M=oIa=_=------+--..:29::.:.:...74.::3.:.11--.......::.9::5.=283=9:..;~..••·..........Ti06Oj..·..··..ii:93:ii1·..··..··:;S398:i:-!-":'17:':',g:'::I':":

83
O::1403:::::q

~H=-==----fPlcilic=·=M= =_=-_---_t----=29=.:.:..743=It_---95=.283=-:9t ??~}l ~;~1 ~:~·:__6:::.:.:184::;:3.:::1:::84~7'-45
iH_ PIcilic~ 29.7431 -95.2839: 77063: 29.7333! -95.5217: 1U13l1892S

~H=-==----¥Paci&c=·=M="=Ia=-=-----_t--~29::..:.:.74"'3::.1t_---95=.283=:..;9~ ??~~~ ~:~j ~~:~~:-~_...:29=m=864=5~1
HOUIlon Pocilic~ 29.7431 ·95.2839: 77066; 29.9617: ·95.495: 24.53304473
f'H~0UIl0n==----¥Pocilic=·=~===------+---...:29~.:.:.74~3~1t----=_9.:::5~.283=9:.;f.·- ..- -..-..-..-..·..:.?J.:;.'!'~.£ ~~[ :~~~""~I;;.:.?:;-:--3=-0"'.63=529""3"'78'-4

H_ PocilicM___ 29.7431 -95.2839: 77073: 30.0183~:_._..;..9.:.5.""41::.:1;;..7:~--=2:.:4"".4:::956=53:.:1,5

HOUIlon Pocilicu.a_ 29.7431 _95.2839~ 77074! '29.691 _9UIlT: 18.88330613
~HOUIlon=='-----fPocilic=·=u.a_===------+---...:29=.:.:.74;::3::.1t-----:-95=.283=:..;9!· ......•..•....TiO:;~..•·........ii:6i1'···......··:;;s:26:;.-:--'1~0=.1=234=315~6

~Hoaotal=='----_¥Paci&c=·=M="=Ja=-=-----_t--~29=.:.:.74~3::.1t_----:-95=.283=-:9t .•.............??!!?fi ~~ ~~~~~..:_...:.:12;;;.I:::8603=.:..;m"'l
HOUIlon PocilicM.-- 29,7431 -95.2839: 7707S: 29.85: ·95.26: 8.843093596
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Computation of Average Dray Cost

"H~0UII0n=~ fPacilic=·=M"""'-== _+-----,29:::;.,,-74:::3::.11_---..:.:.9,,,5::.283=9: 77079! 29.775~ .95.6..: _ __=2S=.6483=:::69:g5
FH'''OU��on==_ f'Pacilic=.=M=°'''la'''-= --+__-=29~."_74=3.::.11_---=.9.::.5=.283=9<r--···:.::.~:~··:n0Si.:.~:~··29:iii~;.:.:.:.:.::.:.~:~~:L~c;.~_.....:;20"'.2S::.7:.:82:::5:.:841
"H~0UII0n=~ fPacilic=·=M""oJaa=::..::_ +_--..:29:::;."-74:::3::.11_---..:.:.9"'5::.283~9:•..•...•.•...•.??C!!!g 3?,~M?; :??:~.~:-: _....;1:..:6=.2;;.;95;.:;92.::.992'-=1

F:"'===----f'::=:=:====-------+---=:~:"-~:=~.::.:I----=::.::.~=::=:·i··--.-- ~:i- ~~~·_· ..:g~~~~i-.....:;:~:::;·4::.~~==::::~~2~~
"H~0UII0n==_ fPacilic=·=M"""'-== _+-----'29::;.:.:.74.::3.::.11_---=-9:::5.::.283=9.;..r-···.:.~:::~.:.·:n0901:.::.::::.:i~:.~i83;.::.:.:.:=:~95.~~~:;..~ _ __=2:::5:::.67:.:4:.:602~4
FH"'0UII0n==_ f'Pacilic=·=M="'-== --+__-=29~."_74=3.::.11_---=.9.::.5=.283=<9:••......••.....??i!?!L ~·~.~; :?~,~.~,..: _....;1"'5.::.9.::.13::::88:::1~6"-17

"H~0UII0n=~ fPacilic=·=M"""'-== _+-----'2:::;9.:.:.74:::3::.11_---..:.:-9"'5::.283~9~. 77094l 29.m3: -9;...5.;.;.7wl~;-__=3:..:4:..:.4.::.8S.::.34.::3:.:49:.j
FH"'0UII0n==_ f'Pacilic=·=M=o"'w=-= --+__-=29::;."_74=3.::.11_---=-9.::.5=.283=9:C==~~:.??~~i...:~::~:~l::::::::::::~,~~+: ___=3:.:1.::;.94;::5:::9:::586:::j
HOUIIon PacilicMoIuoer 29.7431 _95.2839: 77201: 29.76~ -95.3583: 6.159318087

FH"'0UII0n==_ f'Pacilic=·=M.::ft='"=-= --+__-=29::;.:.:.74.::3.::.11_---=-9.::.5.::.283=<9~•••••.•.••.••••~!L. ~,~~; -:?S:..:••w~.::..~83.::.•••+~--::7.""07;.:;86.::.5"'3889=f
Houston PacilicM"'_ 29.7431 _95.2839~ ~ 29.7683: _95.52~ 19.16861S59
"H~0UII0n=~---fPacilic=·=M"""'_==------+-----'29:::;.:.:.74:::3::.11----..:.:_9:::5::.283=9.;-: ----~7722=6:~: ...._--;:8f--·-.·-95....3·o283='--=;;.;5.""82"'6.::.54"'1.::.99'f

"H:::0UII0n=~ fPacilic=·=M~oIuoer== _+-----'2:::;9."-74:::3.::.11_---.::.9"'5::.283=9<r.-··-··-···-··-··-··:.:.;~r··=.~~~~.:.:::.~=.:~s.:~;;;;··,· ..,3+!_-=.:9•.:.,:m=13.::.2S:.:88=i

"H~0UII0n=~ fPacilic=·=M"""'-== _+-----'2::;9.:.:.74.::3.::.11_---=.9:::5.::.283~9~ .........•...••??~~.~~ ~?:??~.~ :??:~.9.,..~_....;1,,7.::.1:::57:.:8923="-19

FH"'0UII0n==_ f'Pacilic=·=M=obu=aer= --+__-=2~9."_74=3.::.11_---=.9.::.5=.283=-9~_........__?2~- ~?~.- ~~:"'67,~~_-:.:11",.6.::.102=202",5,
"H~0UII0n=~ fPacilic=·=M""o:::w=a::..::_ +_--..:2:::;9.:.:.74.::3.::.11_---=.9:::5::.283=9:~......•........??~ ~?:~~ :?~,~~'+-:__2S=.6::.9964=7~09:g

,,~"'.0UII0n=RocI:=----f:.::::.:..,=·=.:.:M=O"'laaer=::------+---..:~::;9::.:.;:.::~.::.~I----=::::5.:::~=44:::9.;..~- ....- ~22~1··-·····-~;:;-··~ .~~:7·::.;5~--=~.::~~::::"'~:::2~:::3::::'1
LillIeRocl: Pentzien 34.6143 _92.1744r·············mO:ir···· ..··34:736;r·········:92~7s~ 12.79057749

"LillIe:::'=RocI:=::___fP.:::entzien=·=- _+---=34.:::.:::61:.;4.::.31_---=-92=.17:..:44""t•......••..•••~~i ~;~~.?1 ~;f.?~+_,_--"12,,,.7.::.9O:::5.::.77:.;:4:g9
LillIeRocl: Pentzien 34.6143 -92.1744' 72204: 34.7283~_ .._ _,-92=.34~5:.;.'_....:.:16=.5.::.6448=I::.92=i
LillIe RocI: Pentzien 34.6143 -92.1744~ 72205~ 34.7517: -92.3467~ 17.79104031
"LillIe=·=RocI:==---f'p:.:entzien=·=--------t----=34=.6=-14::.3f-----'-92.=1"-744-';.;~···············mii6j············34.69r·······:;;:26ii3:-~ --9:':.73=71:':5:':583"9

9
LillIe RocI: Pentzien 34.6143 -92.1744" 722OS: 34.7817~ _92.5833: 3566968696
"Littlo"'·=RocI:==---fp"'_=·=--------+---=3:;:4"'.6.:c14:::31--.....;;.92=.1~744~t·············m091·········34:mj~·········.;;~92"'··:o;;js::.:·i~;+-:.,..-_-_....;..:1~5"'::::08~5~1;.:.2::.:7~9""16"f

"LillIe:::·=RocI:==-__fP"'entzien=·= -+____=3:;:4:::.6.:c14"'31-_----".92=.1~744~~--.""'"722lir.--34.7567;---·..···, _92.43~ 23.62081993
"LillIe=·=RocI:==-__fP"'entzien=·=- -+__-=34:.::.:..6=-14;.:.31_----'.92=.1~744:.::.;.~···············722i·i!·········34.7s;;;r········:;n:.233!:---=2=4"".44:':3:::06:':1'::'66:.j

LillIe RocI: Pentzien 34.6143 _92.1744: "---7"22i41"--'"""'34:73r-- -92.3467: 16.75488477
~===---F==--------+---===I_---.::=~:······················<-··· :......•..•.........+--==='"'-1
"LillIe=·=RocI:==-__fP"'entzien=·= -+__-=34:.::.:..6=-14::.31_----'.92=.1~744"'+~_,-..__7221~...--__.~~;.--~-'.92=.34c:;5::;~-~14;::.7~5:.:8S:::5~0244
LillIe RocI: Pentzien 34.6143 -92.1744: 12220: 34.74: -92.3705: 18.80432021
"LillIe=·=RocI:==---f'0il=~=·=---------t----=34"'.:::7=-19;.:.7f-----'_92=.1"-78'-'.;I!····· ..········moij·········34.748iy········:;;:2iii7!:---s.==67=64'::rn=I::.J

6
LillIeRocl: Oil Pier 34.7197 _92.1781: 7220i 34.7367~ -92.275: 7.942211492F
LillIe
=·==RocI:==----+0il=~:..::·=--------+--..:3.:::4 ..:.,:71:::97+--==::·············· <•••••••••••••••••••: ~--'=::=~

"LillIe""=RocI:=::---fOil=~~'=---------+---=34:;:."-7:.:19.::.71----..:.::=::.:.::~:~·····-..·_·-:~-~·3~~i~;······--:~~:""'"~:i-: -....;~"':'-'.::.::;.:;~=-::::.~:ot7

Fi:=:===::---f:=:"':::--------_+---=~:.:::.:.·~l:.;:~..:.:I----=:=:;.:.,:::.:.:~:~:=b~~[~ ...1--'-'~:::::~=4r"::::""':"-l~
"LillIe:::'=RocI:==-__fOil=~~·::_ -+__-=34=.7:.;19..:.71_---=.92=.1.:.:78~1: 72209; 34.6733: .92.3517,..:_....;1""4=.5:::;066=93~5:::j6

"::=:===::---t':=:c=:=---------t---=~"'4:""~:.::~..:.71----=:=::"':=:f~~= .:.=~~r~~~.~.·.·;.;;;.~~~~~~~~~::~.:..;,:.o.l---=:;~::.:;:~;.:;~..:;06Of!{]:::7:':6~=-I4
"LillIe:::'=RocI:=::___t'Oil=~",'=- --+__-=3"'4."_71:..:9..:.71_---=.92=.1.:.,:78:.:1.,.'__ 72214: 34.73: ._';:.:92",.3,-:,46..:.7:.;.:_-:;13::.63=64=5.::.36,5
LillIeRocl: Oil Pier 34.7197 .92.1781~ ·~"'··--34.68i·""'· _92.345~ 13.84977208
F===---t==~-------t--......:==i---"'""=~ <••••••••••••••••••••:-......:=~='I
"LillIe='=RocI:=::___fOil=~",'=- -+__-=3:.:4.:.:.7:.;197'+__..:-92=.1.:;78:.:.;1~. 7222~ 34.74: .92:;:;.3.:..70::.::5+-~ _-::15",.6::.1866809==t
LillIeRocl: POWlluDdLight 34.7444 .92.2044:" 72201: 34.7483~ "'-.92.2817' 6.248366406
~===---F====------+---===I_---.::==i······· ..···············<-··· +--====-1
LillIeRocl: P"'''IUDdLiaht 34.7444 _92.2044, 72202: 34.7367~ -92.275: 5.733336383

"LillIe:::'=RocI:=__--F-P:.:=.:IIId=lLiaht:::l·=- t-_......:34;..::.::..74449__..:-92.2044=~~•••••••••••••••~L. ~;!~i :!!:P..~!:- _-=5",.73::3,:::336383=,
LillIeRocl: P IlldLigbt 34.7444 -92.2044~ 722041 34.7283: -92.345~ 11.424812S1

"LillIe:::'~RocI:=:"-_-fP:.; =c::IIId=.:1Liaht"'·=- + __-=34:;::.~74449---'-92=.2"'044~t....•.••.....••?E.i!~l ~:?mj ~~?+_:_..:1::.1.502=98S=3"'18

LillIe RocI: Poworllld Liaht 34.7444 _92.2044 ~ 722~ 34.~.- --'-92.o=2683~:;---"'6.::..77:.:.4863=3:::;32=i
"LillIe:'=RocI:=__--F-P=:..:IIId=lLiaht"'·=- t-_......:34:;::.::.;7444=j__.;:.-92.2044==;:•••••••••••••••~~L. ~,"!!~?; ~.~?:-: _.::3;::0.7364=:::;5664=1
LillIeRoclc P IlldLiaht 34.7444 -92.2044~ ~ 34.6733, -92.3517~ 13.20435339

"LillIe"'·=RocI:==-__f1'oww==IIId=ILigbt"'·=- _+---=34:;:."-7444=I_---.::-92=.2044=:L..•......••••~!!i ~:?~~ :!!:·.~~·..'--::18"'.23=973=71=-15
"LillIe",'=RocI:=:..-_-fP:.;=c::IIId=.:ILiaht"'·=- + __..:34.:::.:.:.7444'-'-'i -92=.2"'044.:.:.;.:._.__722:.=;1:.::2:,....:.__ 34.7867: __.:.92.=:;423:=:;:;3~'--~17:.:.99Irl=:..:1=6841

"LillIe",'=RocI:==-__fP~=c:oDd=lUl!bt"'·= _+--......:3~4."-7444=I_---..:.:.92=.2:::044~~ .••....••••••••~~!.~j ~,·!t ~,..~ _....;1:..:1:;.:.54..:.6"'5.:::49;.:1""18
LillIeRocl: P oDdLiaht 34.7444 -92.2044, 72219; 34.68: -92.345, 12.48465894

"LillIe"'·=RocI:=::---fp'-==.:::IIId=ILigbt"'·=------+---=34:.:.""7444=I----=_92=.2.::.044'-'-:C.·..••....••••?E~ ~:?~1 ~?~~;..'--::13;.:;.4::.:1;:;:39.::.56:;.:97'-'-1

LillIeRocl: BmcoOUJey 34.7486 _92.2222: 72201: 34.7483~_._..;.92.28=;:;1~7;...~ _..:4::::.8034=:::960:;::5='16
LillIeRocl: BmceOUJey 34.7486 _92.2222, 72202i 34.7367: -92.275: 4.369462308

~LillIe~'~RocI:=:"----j:Bmco=='=0UJey=------+--.::34:::.c:.:7486=l--...:_92=.2222=.;~ ••••·•····..···mii31·········34.m;1···········:92."27S,..~-":4"'.369;::":;46"'2308===1

"LiIIIe:::·=RocI:=::___f'Bmce=::.,=0UJey= -t__-=34"'.""7486=I_---=-92::.:=2222=L...•••••...••.~•.......~;~L. ~:?:!~c:_-:;10"".048=1",'it1",,1:::.j5
LillIeRocl: BmcoOUJey 34.7486 _92.2222: 72205: 34.7517~ _92.3467: 10.0S400024

FLillIe=·~RocI:==--_-fBmco=::'-=~= + __..:34.:::."_7486=i---'__-92=.2222~~..•..•..•••••••~!!f: ~:~J :~:f.~,..~ _..:6::::.0:;:192;::;1:::602=14
"LillIe~'=.:RocI:=~_--j:Bmco=:.::'=0UJey= + __.::34:;::.c:.:7486=l__-'-92=.2222=.;~ 7220sj 34.7817: .92.5833~ 29.27381787
LillIe RocI: Bruce 0UJey 34.7486 _92.2222:-·-·--m091..-J:4:6733r....·:92::.3"'5;;.1'7"":--=12"'.09"'3"'4;;:;:3484"""f
"LillIe"'·=RocI:==---fBruce=::.,=0UJey=-------+---=34=.7486=I----=.92=.2222=(············miir·······3.:7~{···········~92.43·...:-....::16:::.7:::884=3"'386"'l

LillIeRocl: BruceOUJey 34.7486 '92.2222(---"72212l~~"·~233~ 16.52360294
"LillIe"'·~RocI:=:"---fBruce=::'-=~=------+--..:34.:::."-7486:;:.::.r----92=.2222~~········ ..····722i·(······..··34.:;;1·········~,..~-":1:::0.:':16:::24::32=08'

"LillIe:'=RocI:='--_-t=Bruce=:..:'0UJey=:z.... -+__...:34:.:;.::.;7486=j__..:-92:..:=2222=i.•......•.•.•.•!.~!?i ~:~L ~:?:!~+-:_..:1:;:1.3:.:5:::;S64:;,3::.:7:::j6
LillIeRocl: BruceCleld"" 34.7486 _92.2222, 72220: 34.74' _92.3705, 11.99237289
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Computation of Average Dray Cost

FLiIlIe=.=R.ock==-__FI1ef&ey==:Sc1d==-- +-___=34"'."-7-489=t-__.92=.2"'4=1l: 72201: 34.7483~ .92.2817'!"'--",3.::;277=99",589""47
FLiIlIe=·=R.ock==-__fl1ef&ey=:::=iSc1d==-- i-___=3"'4."-7-489.:=t-__~=.2"'4:,:1l:.;~·,-··_···_····.~····~.:.=~··34:736;1.:.=.:.::.:::~,9:i:::;::~27:::;".;;:;.---,2:::.908S=:.:.77c::6~S4:j
LiIlIeR.ock 11ef&eySc1d 34.7-489 ·92.2411, 72203: 34.7367: ~.275' 2.908577654

FLiIlIe=·=R.ock==---fJ=••1Ii:w=-=iSc1d==--------i----=3"'4."-7-489=t-----"-92=.2"'4:O';11~ ··············:mii41..·····..34.7ii31·..·......·~9234S;-~--'8=.5:';:5':::11"'2':':11"'3-'1
6

FLiIlIe=·=R.ock==-__FI1ef&ey==iSc1d==-- +-___=3"'4."-7-489=t-_.....;.92=.2:;:4=:11:, -~._.- 34.7517! '-.92:-<"'.3467~j-: --8=,S:':28084=::C2:'::6"19
FLiIlIe=·=R.ock===-__fIJelli:w==:Sc1d='-- +_---=34:.;:.::.74::::89:=:f---..:;.92=.24::=;I1C~:~~:=72206J::.:~::=·34:69C: ....·:92:2683: 5.237535684
LiIlIeR.ock IJelli:wSc1d 34.7-489 -92.2411: 722os; 34.7817: '-'.:..92.:::.;;;.583=3:;.-.....::27=.7:.:5.=:24:::1=908~

FLiIlIe=·==..:R.ock==----fIJe1li'oy=::.<..::Sc1d==--------t--.....::34"'..:.;7-489=i---~=.2:;:4~11~~ ·m09~·· ···34.m~·· ..·····:923Si7;-~ --=1"'0.8:';:1':'53""25:':5"1
2

LillIe R.ock IJelli:wSc1d 34.7-489 ~.2411' 72211' 34.7S67~ -- -92.43' IS 26289203
F
LiIlIe
=·=R.ock==----fIJelliey=::.<..::Sc1d='---------+--....::34:::..:.;7-489=i--...;-92=.2:::4~I1~t ..•....•....mi2!···..···34:7867!·..•..···~4233·'!'", -"':1""5:=0222=1':::966"/

LiIlIeR.ock IJeffieySc1d 34.7-489 -92.241l~ 72214l 34.73: -92.3467~ 8.660553209
F
LiIlIe
=·==..:R.ock==----fIJelliey=::.<..:iSaDd==--------t--.....::34..:.:..:...7-489=i----92=.2:;:4.::;11~~··· ..·..•..•..•mi·9r ·..34:68r ~34S:-~--=1:::0.064=S4:::;7~9.g4

FLiIlIe=·=R.ock==-__fIJeffiey==:Sc1d='-- i-___=34"'."-7-489=t-_---"-92.=2:::4~llt ~!li ~:?~j ~~.-.:.:.~;.;:;:::.!..;;~~t:===~10~.4~7~11~4~1S~9

F::=:=====---f~-=_==~:=------+----=::.;::::.~:=l---...;::::~::.23~i·..~.-~~~~ ..~~= ~~;ht~ ~~:.;..i--3-.:.::.~~:.:~.:.7:.;:;8~1
FLiIlIe='=R.ock===-__fP-=-==~Fuel= +_---=3:::.4."-7483=l---_.:::92::.23::::.;.., 72203, 34.7367, ~.275;-:_-=3.::..7.::;51:.:609=1"18
FLiIlIe='=R.ock===-__fP-=-==~Fuel= +_---=34:.;:.::.7483=l---...;.:::92::.23=:..:t~=~~~~~?F.:C?:Il~=~~~.~~:~j.=...:~~~.'!":_-",9...:.:423=304=13,2

F:e=::::·:.:===---f:-====-=:=------i---..:::::.:"-~~::::83:=:f----:::::::~:::.;~ ....-~._- ~::"'-~;:'~;i "-":~:::::~;;;683:::';'~ --::.::~~25:::'1~~~~27:::094
LillIe R.ock P_Fuel 34.7483 -92.23 ~••••••••••..···m08j..·•..•..34.78i;r···..·:92:S833~ 28.64907972

FLiIlIe='==..:R.ock==--_-fPelloleum=-====Fuel= -t__--=34"'..:...7483=i.....;__...:.92;::.23=L ~ ~:~~L :~~~g+:_...:1:.:;1.S406888==41
LiIlIeR.ock Pet:aUumFuel 34.7483 ·92.23' 722U: 34.7S67~ ~.43: 16.1602345

FLiIlIe='~RDOk==--_ __+PeIloIeum===Fuel=-----__+--....::34:::..:.;7483=ir---.::-92~.=23::.;~ 7221:zl 34.7867: ·92.4233~ 15.91004794
FLiIlIe='=R.ock===-__fP-=-==-=Fuel= +_--..:34:::.."-7483=l-----92=.=23'f~_..·-.._..·:..•..:miT·· 34:nr :.m467:-~-"';:'::9:::,S':;:\s=21"'5'9

FLiIlIe='=R.ock===-__fP-=-==~Fuel= +_--..:34:.;:.::.7483=l---...;~=.23~L ?F.:!?L ~:!i:l!L ~~~·'!": -,--.::10",.7",9.:.;788=7239
fLillle=·=R.ock==-__fP-=et:aUum==-=Fuel= +-__..:3"'4:..:,.7483=l- .:::92::.=23"':. 72220: 34.74~ ..;,.92=37;..:0:::5;...:_-,1~1=3~623=39:::544
FM~(emphis==·~__-fAD=M~ +_--..:3"'5:::.09::::44"'+--..:;-90=.1~04::;7:..;! 37501~ ~·"~""-3s.osT---89.9267~;.---,1",4=.8:,:1023=9.:;19'-l
Memphis ADM 35.0944 .9O.1047!·......·..· 3iiioir-·....·..3S:i·2Sr.. ·····:OO:ij.ji·;~ 5.654189961
FIMcnm1liI==·O""'---FAD=M=---------+---..;3"'5.:.:09:..44:.:.r---_90=.1:.:04-=7C~= ~~.C?:Il.-=~~~;~.~~.~j.~~~.-..-....::.:·~::"":~:.:..~~;'c---=8::::.63:::.9~73""1:'::993~

fM~(emphis==·~__-fAD=M~ +_--..:3"'5.:::09::::44"'+--..:;-90=.1~04::;7:..;:_,--..:38~1=06j..- ~~?L.--1O.;;."0:;3:;;:3,,3,:;.-......:5"'.79.:;4.:.:1"-7044=I~

fMem=.=IlhU·o.....__-;:AD=:M=- i-__..:3"'5.:.::09:..44'-'t -90=.1:::04.:.:7:.;: ~!!!~~ ~~:!~~.j ~:~,;_:_-,90:;.9:.:1:::28090=:.::5,4
Mcnm1liI ADM 35.0944 -90.1047: 38108; 35.18: -89.9683, 13.00036778

~Mcnm1liI==·~---fAD=M~--------+_--..:.3:::5:::.09::;44"'+--...::.:::9O~.1~04~7L: ~!cm ~~:~L :~:~~~+-,__5",.07=07:.::9.:;51:.::88,
fMem=.=IlhU·"-__-fAD=M~ +-__..:.3=5=.09::::44"'+---'-90=.1:::04"-7:..;~ ~~ " _.......35.0.5~ _ •........;-89".o.92,'"67"",::--......:1:.;:4:::.8=.;1023=9.:;19'-l
FM::;0ID=.=IlhU·O""'__-FAD=M=- +-__..;3"'5:::.09:..44:.:.r .=.;9O"'.1:.:04"'7:.;: 3811l, 35.1067: -89.945,;.-......:1:::2:::.9"'307"'63=79,
fM:::(ClIIIllhD==·o.....__-;:AD=M=- +-__..:.3=5"'.09"'44"'+---'."'9O"'.1~04"-7:..;~ _········· 3iiii·.;r··..·..·3S:09831·..·..•..~:9833:;.!.__9:.:.80=567=79::;:5,8

~Mcnm1liI==·"----fAD=M~--------+_--..:.3:::5~.09::;44"'+--...::.:::9O~.1~04~7:j ~~ ~~.!~C~~~~~~j.~~~[~~~~=~·.~!?'!'": __.:;19::.:.896008==t
MemIlhU ADM 35.0944 -90.1047: 38115: 35.03~ _90.0117: 9.132258101

f
M
:::(emphis==·"----;:AD=M=---------+---..:.3=5"'.09"'44'-'t---'."'9O"'.1:::04"-7:..;r"-·__•..38ll;,-..__ 35:i'llT-..·.._·~.903;:-! -''':':':16=3~lllll9607=~

MClIIIllhD ADM 35.0944 .9O.1047~ ·3iiii~ js:ci;r··· ~:92ii7~ 14.81023919
FM=emphis=·'-----fAD=M=---------i---..:3.::;5.=09"'44'+--..:..9O=.1=04~7C= ~~~.~(~~~~~..~~:~.~~C..-.-..-..-89..::..::..:;;;~:::.~:.~~c---'I:::;5.2=6783=:.::5.:;95~

.=::~ ~~::: ::~:~: ~:~~ ·..~-~~~+ ..·~-_90....;:;~=·:3~1~--1:::~~:::~===7747~
FMcnm1liI==·O""'---fAD=M=---------i---..::3.::;5.=09:..44+---_90=.1:.::04.:.:..;7~··········· ..··3iii3j~ ·jS.2i·i;r..•..•..••..~.8:;-:--'2:::6=3=5823=7:'::44'

FMcnm1liI==·O""'__-fAD==M=- i-__..::3.::;5.=09:..44+ -90=.1:.::04~7L ~~~.~~ ~~:~?~.~L. ~~~+-,__2::.:1:.::.0::,1:,:17.:;17:.:6,2
.MtiIImhiI ADM 35.11944 _90.1047: 38138: 35.0883~ -89.8067: 24.06257968

FIM.oan>hio=c:·'--__iAD=M=- -t__.....::3=.;5..:.:0944~----90=.:,:104:.::7:.;~ J.!!!~~ ~~:!m~ :?!!:~~:-~_.:8.:::63::;:973.:.:::;1993=1
~ ADM 35.0944 _90.1047: 38141: 35.0233: -89.8483: 21.48027486

FM=0IDIlbiI=·o.....__-;:AD=M=- i-__..:3"'5.=0944=t-__-90=.1=04::.:..,7L ~~.~~i ~~:~~L ~~.~+-: _....::14:;:.8::1023=9::.:199
MOIDIlbiI ADM 35.0944 ·90.1047' 38182: 35.1467~ -89.9767, 11.1627406

FMemohiI==·'--__-PAD:::M=- -ir-_.....;3=5.=0944=I-_....:::-90::::;.:::104=:7~ ~!~ ~~:~~ ~:~.!~.!=:-~ _..::.9:::.13~225=81~0,1
MtiIImhiI CauliI1 3S.0802 _90.1342: 37501: 3S.05: -89.9267, 16.92796453

F1M.oan>hio==·:....-___f~=:l=----------+--....::3::::5.=0802=.j~-_-90=.=I34:.;:2::.;L ~~.~~~ ~~:!?:t ~:~.!?..: _....;8.2972S===722="f4
FM=OIDIlbiIc:'=--___f"""""==---------t----=3::::5..:.:0802=.j1----90..:.:::..::134~2::.;:_ .......J..8104: ~EE1,,~._._'-90=·OO;::5;;.:-...:;;11:::.27::.;687=.:1"'41'1
~M=0IDIlbiI=·:....---_f~=:l=----------+--....::3::::5.=0802=.j1----90=.=13:.;:42:.;: ~!!!!!f: ~~:!~!?~ ~:~~.~;_:_ _=8;;:c328S=27::..1.::86~
MOIDIlbiI.......... 35.0802 _90.1342, 38107: 35.1833: _90.02, 12.42068S02
MtIIIIIlhiI CIII01l 35.0802 _90.1342: 381OS: - 35.18! -89.9683' IS 62972205

FM=OIDIlbiI=':....----fCaulil1=:l=----------+--....::3::::5.:::0802=.jr---_90=.=I34~2::.;i··· ..··········38io:J.······..···3S:04!......•..~:ci733:..' --=5:=ll9099483==="I

FM=tIIIIIlhiI=·~__-fe-ill=i::... +_--..:3"'5.:::0802=l--......:-90=.I~34:::2::;~ ~!~.~ ~~.~~~ ~~~:--......:1:.:6::..927=964=53"f
IM.oan>hio CauliI1 35.0802 _90.1342, 38111: 35.1067: -89.945, 15.42321032

Fy~(0IDIlbiI=~·:....-___f~=:l=----------+--....::3::::;5.:::0802=.j1----90=..::I342=;-! ~~.!~ ~~:~L ~~~!"'_..:1.::2.=26~94:.:.7809~
IM.oan>hio.......... 35.0802 _90.1342: 38115, 35.O533~ -89.8617: 22.10585236

FY~(OIDIlbiI=~':....-___fCll101l=:l=--------__+----=3::::5.::::0802=.j1----90=..::I34~2:.;~ 3811~ 35.03: -90.0117:;----=.10=:;.687=5",9404"
MClIIIllhD CIII01l 35.0802 _90.134£ ·3iiii·f: ·3S:ii·i;r ~:90;3~ 18.81321846

FM:::em=.=IlhU·:....----fCaulil1=:l=---------t----=3::::5.::::0802=.j1----90..:.:::..::134~2=;'--..-i8lli'--~-·....;-89=.92.::67:::;-:-...:1:::6:::92~7.::964:::5::::j3

~Y~(<<D1lbiI~:~·~=====~CauliI1~~~t===============~=====j3~5.0802~~~~====.~9O;.~I34~2tr-· 38i~ 3;:is83C_..-·....;·~,:::·..~:92.=;"67:.:.·t':;.-:~~~1:::;7!.:::sm~~~4;::5=87~
j;'Y~(0IDIlbiI=~·:....-___1'=CauliI1=----------l----=3:::;5.::::0802~1---.;;;:-90~..::I34~2~: ~!~ ~~:~J. ~:!!!;-:_.:26=:;.$O=59:::;162::9.g
MenlphjrCaulil1 35.0802 _90.1342, 38127; 35.25, _90.0333: 15.94552385

FY:::(0IDIlbiI==·=--___f=CauliI1=---------1--......:3:::;5·=08029 1---=-9D:::;·.::I34:.;:2=-;t, ~~.~~ ~~:~.!EL ~:~'!-:_..:28::::.::.:9934=1.::15"/8
Menmhia e-ill 35.0802 _90.1342: 38134: 3s.t917' -89.8633: 23.64976497
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Computation of Average Dray Cost

~M=em=:D=phis·:""----FIClllJ!ill=~--------+_--..:3::;5.:::0S02=l_-.....:;-90=.Ic:::34::=.2:: 3S13S: 35.0883! -89.8067: 26.44716032
FM:::em="=phis.'--__-FCaroiIl==- +_--..:3'''5.'''0S02=t---"-9O=.1:::;34~2C:.~.~.::~~:.:~14~~:=·3s:i·i3j~::~:::::.~:90:00S~: --=:11::".27"'687=1::4'1
FM:::em:::.=phis·'--__+ClllJ!ill==- -t___=3.:.;5..:.;0S02'-=i -90.:..:.;;.I:::3..;:42o;: ~~!~!~ ~~~lP.~~ ~:~:-: _-=23:;:.5:.::3",33",,72:;:43q
FM:::em::D:.o:nlhil=·:....___-FCaroiIl==- +_--..:3"'5.:::0802=l_--"-90=.1:::;34::,:2:;:.- 3S1S1, 35.05: -89=.92~67~;,;.:_-=-16:::.92=7964=5==t3
FM:::em="=phis·'--__t,CaroiIl==- _t---=3.:.;5.:::0S02=;---.:::;90:::.I:.:34=2,' ..-·-~ ..•..35.i46T..•..·~.9767...: _...:.1::::3.::::80~187~903=1

~~=emphis::::=:::....----F~=:::tec:::::....--------+---=:::;:::::::::"':l--.....:;:=:;:::::~21=.:=::~:~.:·.:~~~m...:::::~=~~~i~f:::~:::~~:r.~:-! __:..:~"'~~:::I~"':~:;:~"'~:"I
Memphis Chemtec 35.0611 _90.1383,··..-·--i81041·..-~··· ·..:90.oo5, 12.238447

FM=emphis=''----tCbem==tec::::...--------t---..: 3:::5 .06=11=t---_90.:..:.;;.I:.:383:::::..;r············;8i·~·····:···3S:io~~~~ ··..c·~;..;;···;;".03:.:·3"'3...:;...---_-..:9~.0882~~6~199~~5

fM:::&emDhiI==·'--__-tChemtec===-- -\__--=3"'5.:::06::1",1f-__-90=.::I383:::::.:~••..•••••.•••••~!~~ ~~~!~~,~ ~:~::--:_..:13"".730682==67",
Memphis Cbemtec 35.0611 -90.1383: 38108; 35.1S: -89.9683: 16.74m074

~M:::em=D=phis·:....----FCbemtec=='---------+_--..:3::;5.:::06::1"'1l_-.....:;-90=.I::::383~L...•......••••~.~J..m ~~:9.'!~ ~~~m..:_...;5:.:.s:.:1::..70022=:.:0~1
fMemDhil==·'--__-tCbemtec===-- -\__--=3"'5.:::;06:.:1",1f-__-90..:.:;.::I383:::::::<:_".__.1ll11~.._ 35.05: _:,89=.92~67:.:..:;..: _-"17,,,.1:::;05::::9.:::5545
"M::;&emphis==·:-.__-rCbem==tec::.:.. -t__--=3:.:;5;:;.06.:.;1;:;1+-__.90=.I:.:;383=.;: 3S111, 35.1067: -89.945:;._--=1:.:;6.:.:;03:;:344=3..:43"1
fM:::em:::D=n~hiI'--__-fCbem==tec=- _+----=3:::5=.06:::1,,:1t_----'-90=.I::383::::.;~.·-··············iiii14~·········;S:09831"········:.s9:983·3~·!_~12:;:.868483==55 q
Memphis Cbemtec 35.0611 ·90.1383: ..-·..3'8iiSr..·····3S:0s3r-..-:s9.86i7: 22.3387947S

~M:em:D:phis~·~~~~~~~:Cbem;:~tec~~~~~~~~~~~~~~~~~:~~~~~~3:5=.:.:;06~1:1~~~~~~.90~~.1:3:::83~~·._··::=.:~::·3S1i~········ ..·~~~~·_··_·· ..··:9.0:cii:i?:~===1~0~.5:24~284~~9~5
fM:::em:::D=phis·:-.__-fCbemtec=='-- ;-__..:3:.:;5"'.06:::1,,:1t_--.90=.I::383::::.;: ~!!.?L 2~~~!.~?~ ~:~~.~:;._--'1:.:.9.:::.4063=5:;:0~19~
Memphis Chemtec 35.0611 -90.13831 3811~ 35.05: -89.9267! 17.1059555

fM:::&emDhiI=:.:·:....___-fChemtec==0- ;-__..:3:::5"'.06:::1,,:1t_---90=.1::383::::.;!....•..•.•••..•~.~J..* ~~:!.~~L "!!.~'!!-.~: _...;I:.:S::,:.7.:::98S=486:::q5

f:-m.:::&emDhiI==:'-----t:=c=:::tec::::..-------+--..::;::;:::::;::.:~",~ f-__:..:.:;:::::~::::83::.;~ :::~::=:~ 35~~i~·--_90--89-".03;,:;·:=~~ -":~=~::::::::::::3402::::7~7
FMemphis==''----+Chemtec==0--------t----=3;::;5.;::;06:.:1~1 f---•..:90=.I:::383;::::.;1···············3iii3i~·········3S~i·i;r············49:8::-:-"':29"'.89=488:::;10::4'7

fM:::em:::D=nhiI·:....___-fCbem=::tec= _+----=3:::5"'.06:::1,,:1t_-.....;-90=.1::383:::,;L.....••...•.~~!.~ ~~:!?!zL. "!!.~~~ ~ _--=.24:;;.5;.:.77",1::::29;.;:1"'f4
fM:::&emDhiI==·'--__-tCbem=:::tec::::.. + __..:3;::;5.:::;06:.:1=,1f-__•..:90=.I:::3::::83::.;:_ 3S13S: 35.0883: -89:;:;.8067=i'i----"26:::.8S=99""7~625:q
Memphis Cbemtec 35.0611 .90.l383! -"...."3'8i4Of·_-35.iJ33t'·--.90.oo5~ 12.238447

"M"'em=.=nhiI·:-.---rCbem==tec::.:..--------t----=3:.:;5.;:;06=1"'1+---_90=.1:::.383=.;!········..·····iiii4i~······· ..is.023;t·······:s9:8.i831;.--23-.:.:609=74:.;2c:.12'

Memphis Cbemtec 35.0611 .90.1383'..•••....····381s!T··-_..-i's:osr·-- -89.9267' 17.1059555

~M~em~n:phis~·~======~Cbemtec~~~~~===============~=====~3~5~.06~1~1~====~-90~~.1~383::L.~.~=~··381~····~=iSj~r.:~·_··_··_·~o;;"'",.9.;..767,'..;':: ==="':'1::.;4~.7~63~2~0::1:.:73~
Memphis Cbemtec 35.0611 _90.1383: 38186; 35.03: ·90.0117: 10.s2428495

"M:::em=.=phis·'-----+Elf=rAJolWt=0--------t----=3.:.;5.:::;1003'-=if---•..:90=.0097=~!···············i7;oil··········..is.osT········:.s9:9i6-i!:--"':''''.83=5=00=766=17
"M:::!emDhiI==·:-.__-FElf=r=AJoIWt=:-. -t__--=3"'5."'1003=+-_--'-90=·0097=.:..(L...•......•...~!.~!~ ~~:~~L :~:~g+'__3:::.2::6:::34"'1:.:.97:..:5""S
Memnhil ElfAJoIWt 35.1003 _90.0097: 3S104~ ~..E~,,__" :~~+:__2=.6=9097=",,44.;:3=.f5

"M:::!emDhiI==·:-.__-FElf=r=Aanha1t==-- -t__--=3:.:;5."'1003=+-_--'-90=.009=.:..;7: ~~!~ ~~:~~.~?~ :~:~~.~:-~ _...;I:;:.908=5""n.:..;4:::03q
fM=em:::D=phis·:....____fElf:::r=AJoIWt=~------_+----=3:::5.,,:loo=3t_--".90=.009=7~,.._._._-:;38~:1:.::0T-~:_ 35.1833' ..:-90::::..:02~:-.....::6:.:..75:::1:::;987=1249
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FiMemohir=:c=':.-___tNid=c::.&ath==-------+--..:3:.::;5..;;;10"'17+---90=.0902=:f:- 381err: 35.1833; __.;.-90;::.;;:02,..:__.::;8.::::6898636==t

~M=emphU~·:.....--_tNid=:::.&ath=:..-------+--..:3::::5.:::10=17+----'-90=.0902=;~ •....=:=..m~ ~~:!{: ••••.•~:~:-; _-,-1::;1.696=2::::;41::;:97.:.f
FM=emohir:c=·:.-___tNid=c::.&ath==-------+--..:3:.::;5..::;10;:1"'17~---90~.0902=;~ 381~ 3S.04: _90.0733~ 5.164512067

F'M=emnhiI~·:.....__-4Nid=:::.&ath=:.._ + __-=3::::5.:::10:.:1"17:---_..:.-90=·0902~L :'.l!~.!~ ...••..•..}~:~L.. ~-?f.~: _..:1::::3.84=35:.:2::;146:,
Memohir Nid.&ath 35.1017 _90.0902: 38111: 3S.1067: -89.945: 11.72894384
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~M:::{emDhD==·=----fMid=-south==-------+_--.:.3:::S.;:;10:.:1"'i7 f-_-"-90:.::.:.::0902=;.-..: 38122: 3S.1583' -89.9267~:__1=3:.::.96'm=::.;884=J
~M=om=D=DhD·=---_fMid-south===--------+_---=3::::5 ..;.:10:.:1"'i7f----=-9O"'.:.::0902=:!..==·=.~~!~~==:lT~;.=~:~=:.~;~~!:__....:23=.383=789=76'i
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FM:::{emphir==·'____-tMid=-south==- -+__---"35"'.1:.:0::;17-t-__·9O;.;.;.:.0902==1~._ 38134~ 3S.1917.L_._.;:-89~.863::::.::;3~;.-~1~9.7~0~599=4S~6
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MemDhD Peavov 35.10S ·90.0856: -·-·~r--~3s:0sr--:B9".9267; 13.57469849F=:=----f-="'--------I---==t---==::..· · < • f-.......:==::::.::j
FM:::om=D=phir·'____-tP:,::..:.::.voY=- _t---3:.:S.;.:.1.;.:OS+----9O;.;.;.:.085=6?-~ _. 3~~... 3S.12S~ .._..:.9O=.~04.;.:1:.:_7~;._----'3::::.89:::;4:::S::::092S:.::=..t
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1="_==- fP..::ea=vov'-- _+---3:::S:::.1:.::0S'+--..:.-90"'..;.:085=6,..:__ 38116; 3S.03: -90.0117;-:_...;8:.:.5:..:00.;.:1:,::4.;.:83:..:0=-f3
MomDhD Peavey 3S.10S -90.0856: ·-..381i,r··-3s:iu"7r •..:s9."9033: 1472701S22

FM=om=.=phir·=----t=p..::..=VOV'----------+---3:;.:S"'.I:.;:OST--..:.9O.;.:.:.:;085==6'( ·..• :;sliit·........·3;:Os[ ·.:s9.9267+:-...::13:::~:.:7=.:46:.:9:::84"'19
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FM=emDhD:=·'--__-t=P=-:=L.. +_--...;3:;.:S"'.1:.::0S'+--..:-9O.;.:..;.:085=;6: 38134: 3S.1917: _89.8633;_.:_-=1:::9.=26:::289=1~9
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~M~om=D=nhiJ·=-----J:SDb="':::bln=,1'IoDone===-------1---.::;35;:::.0892='I--......:;.9O=.1=08:::1;-L- ..-...-..-..-•••...;.~:::...:.:I.~~.~~:::....~~;~.~~.?L.......~:'!?~~+:.._..:6:::.1;:;2234=1::::99",,8
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Memphir saborbon_ 35.0892 _90.1081: 38140: 35.1333~ -90.005: 9.052716784
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~M~em=n=D!UI·=-----+W"'ostem==Tu=--------t----'3::5:::.098=1t_-.....:-;::;90::;.0997~' 38107: 35.1833~ -90.02f-'_...;9",.4",1:::85",06:::5",3,5
~M~em=n=D!UI·=-----+W"'ostem==Tu=--------t----'3::5:::.098=1t_-.....:-90=.099=-:7::::.:.:.:::.:~::.:~lOi:::::~~~~:~j.:::.:.:. __···_·~;:::..:.:;··'9683:.::··::::··;~:--::12::;.4:.::997=4::;;94'16
Memphio WostemTu 35.0981 -90.0997, 38109: 35.04: -90.0733: 5.151921433
~M~em=n=phio·=-----+W"'ostem==Tu=--------t----'3::5:::.098=1t--.....:.;::;90::;.0997:=.;~ ..·············3iiii·~············3S.osT········:s9:9267;-~ -"':1::;40:;.49606=':';23~3
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~M~4emphio==·=-----+W"'ostem==Tu=--------t----'3::::5::.::.098=1t_-.....:-90=·0997=-L •..••••.••••~.~!.!?l ~~:~.~~.?1 ~,~~:_-==1S:::.ll!l3=34034='-'f
MemD!UI WostemTu 35.0981 _90.0997: 38US: 35.05~ -89.9267: 14.49606233
Memphio WostemTu 3S.0981 _90.0997~ 381221 35.1583:--"·--89"=:.92=6T::";';--:':1:::4.::'7fr77=088=1
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iMemD!UI l'1eiIcIImm'. Yeut 35.075 _90.09: 38104; 35.1333: _90.005: 8.321023244

FM=emD!UI=·=____....pB"'IO"''''::b=m'''":::D·.:..'Yi::eut=-----+_---=3;::5.::::07''''5j---...;-90=.09::::.1; ?l!~.~ .••..•..~~:~.~~.?[ ~:~.~~.+-:__5:::.0::5:::.9S:::1~0828~
~M::em=D=phio'=----_fFlcUc:lanoJI=='==~:..y,::.;eut= +_---z3':'5.::.;07""5t_----90=.09=f":. 381at:. 35.1833~ ..__.~90~.02::q-~_-==10::;.4::.103=800"""'11

~M=emD!UI=·=----....pl'1ei"'=·..=!un=!I1!"".:..'Yi::eut=-----+_---=3;::5.::::07"'5t_----90=.::::.;09:•••••••••••••••~~!~ ~~,!~~ :!?~:-:_-'1::2S7=6~1:.:;74~1:::j6
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I!MemD!UI==·=--__-TFI<iIcIuDoJj:=·==':..'Yi~eut='------+---=3:::'5.::::07~5+-----90=.:::09~:.__-..:::38~1~.w.~:~ ~L....._..--90=.00.;:5::;:--z8=.3::21:::023=244c:..:.j
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~MemD!UI==·=-----;::pj= =hncI=.c:.F;::00dI=.-----+--...;3"'5:::.103=1t_--=-90:::.;::1802=;~ ~~!~~ ~~,!!':!~C ~:~:-!_.:.14~.46308536==.,
MemD!UI RloooImdIFoocIo 35.1031 _90.1802: 38108; 35.18: -89.%83: 18.19834347

F'~=&:::'~__fR:::Ii<:oIaJuII==.:.;FoocIo==-- --;___=3""S.::;103=i11-__-90..:.::.:;:1802=;: 381~ 35.04~ _90.0733.'!"'_...:1::::0.::::02:.::13:::2808=t
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I'M:::{emD!UI==·=-----;::IW:oIandI=·==..:.F;::00dI=.------t----'3:.:5.;::.1::;03:.:1t---_90=.1:;::802=:~···············3ii"821·········3s:i:i67r········:s9.9767 ....: ---=1:::6"'.80:':1"'3"'fr7"'1

1

316



Computation of Average Dray Cost
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Mobile Alabama State Docb 30.7889 _88.0694i···············3660f,··..··..·jij:6967r···..·:.a:i·033;-i--'7"".93=0484=7:;;;4""9
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~M~o~biIe=---....fB'anlin2==·:I>--------_t-----=3:::0"'.7082=t_---::-88=.04"'97::.:.;:. __._.:;366=;52~ _.._30.69: _~~;!.~;..:_-,1:::.5:::5.;.;74823=:..::6",,1
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Mobile ADDSO 30.685 -ll8.035: 36602: 30.69: _88.045: 0.902S88839
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~M=obile="----~AD=DSO='---'-------+--....::3.::0.68=5t_--...:-88"'.:::03:..:..51. ~ ~~:~?~{ :l!!!,~~+; _-"12:::.3",9;::40",3,,,496"'1
~M~obile=~---~AD=DSO='---------+--....::3::::0.685=t_---=-88:::.:::03::::.;5:- ..-- -...J.~!.~ _ ~_0.73~_.._.~D;l?+: _-=.:5.:.:80682=:..:7:.:586"'l
~M=obile="----fAD=DSO=--------+--....::3::::0.68=5t_--...:-88"'.:.:03:::..;5, ~~~L ~~,?~.~?; ~,~!.~~: _..:8",.4086=::.:7.:;57:..:411
Mobile ADDSO 30.685 _88.035~ 36617: 30.7133: _88.0917~ 5.115874814
~Mo=biIe=---....fAD=DSO='---------+--....::30::::.685=t----=-88.=03::.:.;5'· ..--..366li"-30:S933~ "-'--:;:1950.;-:--=14:':.887=822"'::::4-'1

6
Mobi1e ADDSO 30.685 -88.035~ ·..........•..366S;..........·30:69[..·..·..·~.'ci43;, 0.782248289

~Mobi1e==----4AD=DSO=---------i---....::30::.685~f_--..:-88.=03:::..;5~ ~~~ ~,~.~?+ ~;}.~~:-~ _-,1:..:0;.:.844=22985=""
iMobi1e ADDSO 30.685 -88.035, 36695; 30.645: _88.2283: 15.93571961

~M:::o~biIe=---4Ak:oa=~--------+_--..:3:::0.::::6683=f_---::-88=.03=5::::.;3: ~}l ~!!·~.~L :l!!!,~.~~..: __2.25=",0.::166829="'l
J=:Mo=biIe=- -fAk:oa==- -i__-=30:::.:::6683=i -88.=:;.03=;53: 366O:z: 30.69~_._ ..-88=.04c::5::;.:---"1"'.9:.:;18896==23=:f

~Mobi1e==---_fAlcoa=~--------+_--...:30=.6683::::::.t_---::-88~.03=5::::.;3~ ~~ ~~,~gl.. :l!!!_.~~.~~~_-,2::..46=940=12:;:4,9
Mobile Ak:oa 30.6683 -88.0353: 36604; 30.6817: -88.0683: 2.875348296
Mobile Ak:oa 30.6683 -88.0353: 366051 30.6367~ -88.09: 5.099842599
F=----r='---------t----===t--....:.::=~: ~ · ·: t---===::::,
~M~o:::biIe=---....fAk:oa=~--------+_--...:3:::0::::.6683=t_---::-88=.03~5::::.;3:~-_.~7:._..__~:~j__..__.._-88=.I"'03"'3+-:__5",.9=-4",9.::182:.=07:..:.:.j4

~M~obile="----~Ak:oa=~--------+--...:30=.6683=t_---88=.03~5:::..;3~ ~~ ~!!,~~~; ~:}.~~:__1:,:2;::.5::;154=93::::5,5
I'Mobi1e== ....fAk:oa=::.---------+---...:3"'0:::.6683=t----88=.03;:;5:::3+-,._.~_ 30.7383: __.-88=:.083=3,-;:_....::6::::.85=2:::07::,02914

~M~obiIe=~---fAk:oa=~--------+--...:3:::0:::.6683=t_---=-88=.03=5:..:..3L ~~?l ~~:?~}ZL ~:}.~~;-: _-,9:.:.3;:.:1:=;29:.:1:.:.4966""=-1
I'M::;obile="- fAk:oa=::.- +--...:3"'0"'.6683=t----88=.03"'5:::3+:---"'366=17, 30.7133! -88.0917: 5.824858315

~M~obile=~---fAk:oa=~--------+_--...:3::::0::::.6683=t_---::-ll8=.03=5::::.;3! ~}.~ ~,~~~J ~,~?~~~_ ___=1:.:.4.24=3"'54.:.:7-'14

~M~obile="----fAk:oa=~--------+--...:30=.6683=t_--'--88=.03:::;5:..:3';-: .:;366=52=t--'. 30.69; -88.0433, 1.867098336

~Mobi1e~=----¥AIcoa=~--------+_--...:3:::0::::.6683::::::.t_---::-88~.03=5::::.!3: ~~ ~:~}.?L ~,~~~'-...::::10:.:.36007==18,1
Mobile Ak:oa 30.6683 -88.0353: 36695: 30.645~ .__-88..=2283;:;.;,...' _-=.:15:.:;.6940220:::';;="'l5

~M=o::::biIe=-----fCllomon===---------+--...:30=.7072=t----88=.0364:::=..:..;~ ~~~ ~:~?( ~:~~.~~~__1::..1::3::;1S::,,1:.=67:..::03,
~M~obile=~---fQlevnm==:.--------+--...:3:::0":.707=2t_---::-88~.03::-64'3~.---.- ..--~._••_.~~.;.. _~~.,.:__1::..5:..:5:.=24.:.:5:=;280""=-13

~M=obile="----fQlevnm===---------+--...:3:..:0"'.70.:::7:.=2t_---88=.03"'64~: 36603: 30.6917; -ll8.055+:_...::::1.:::,:9546=1:;:6:::,:51"'15
~M~obile~~---fQlevnm==:.--------+--...:3:::0":.7~07~2t_---=-88~.03::-645r.- ..·_ _·.._..~3660.::..~···t::.:.:::·30:~~:~::=·~·~"'·~,....--;:;3.:.=296=968=13"1
~Mobi1e==---....fQlevnm===---------+--...:3:..:0"'.7.:::07:.=2t_---88=.03"'64=..:..;~ ~~1 ~~,~~; ~:!l?::----"7c::.l:::4:::9602=1:.::27'-1
~M~obile~~--_fCllomon~=~------__l;_----=30:::.:::7072~I--_-88~.0364:=:::'j:.__._::36603T; 30.6967: -88..;:.;;,;103;..::3o.;-:_ _=5...;:4669=5:::;31:::0"l5
I.M~obile~'____-fQlevnm==~ -t__-:3:=0.7=072=t----88=.0364::3: ~·-·3O:6933T-"·'.8s.1883+_: _..:1:::2.3::.:1""41:.::22,,,«,
'Mobile CIIomon 30.7072 _88.0364r- ·366i;; 30:7:iii:i!·..• ·~:oii:i3: 4.5430408.S1
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FiN:::.-~OrlOlIIlI===-_--fSun='=DIiIIiIur:=·"'- +--..:29:::.::;8986~f----89=.8992="'": 701S1: 29.9633: -90.1583~:~_2:::1=.5.:::59",42::9'=jS

l'iN~.-~0rl0lIIlI=~_---+Sun~.~IlriIIinP:~·~ +--~2~9.~8986~I--...:-89=.8992=:.;~ .?~~~ ~.~;~.~~L :?!!J!:::--:_..:.130:;.54",282=7:..:.46"1
iN_OrlOlIIlI SunDlillilur: 29.8986 -89.8992: 70195; 29.9317: -90.0733: 143068S48
I'N:::_=0rl0lIIlI==--f'l'~Clx!nn~=::IL-------+----':::3~0::.08"'t--..:-89=.85~3~1:·------;OU-i 29.96: -90.075: 2036567023
l'iN:::._=OrlOlIIlI==--~'l'~Clx!nn=·"---------+----3::0~.08"'t--==~:······················~··················:···················+----'23=3-"93;.:9..;;46:.:5'9

I'N~-=0rl0lIIlI==__~T~_="--------_+---...;3~0~.08~--..:::=::~5~~~1..~:~~=j~~~~ :~;L~::=~??;;·.::..~O:'i.~;;..1--=1;::6 ..:::93::::3"'67:::51'1
I'N:::-=0rl0lIIlI==__~'l'~Clx!nn="--------_+----3:::0~.084---..:-89=.S~53~1,,:.-_-~7:::01~19: 29.9733: -90.085: 20.60790395
l'iN~.-=0rl0lIIlI==__""'l'~Clx!nn="- _+----3~0~.0~S+_--=-89=.SS~3~1~ ?~!.~{::~~~~:~.~1 ~~~~~:~~i~.?~:-":2=6=.63:::5:'::1:::32::::07"
l'iN:::._=0rl0lIIlI==__~'l'~Clx!nn=,,--------_+---_3::0~.08"'t--..:-89=.S:::;53~1: 70123: 29.9533: -9O:.::.2:::.1:;--_..::3.:::0.5.:::7c::42~4"'271

"::::::====--+'~:.::=="----------+---...;::::~:::::"'I---...;::=::::;~::.:.:~~=.~.::.::·:·:·~···~~i~=~~~tr~1:~·:-~ -"';~=4:::::::::"':O::::994::1"-1:
I'N:::_=0rl0lIIlI==__t''l':.::Clx!nn=''_ _+---...;3:::0:::.084---..:;-89=.SS:::;3~IL ?~~~7C=~.?~;~~.~L. ~:~~~: _...;1::1=.2::;10990==5.,3
I'~~::====--""~~=="---------+---...;:::~~::~--..:::~.c::::::::;~~~~. __.-~ ;~~_ ..._.- ~~::~~---- ::;i3~i-~ --':::~~~~~~3:::C:U::9::jS

I':::::=::=.....= __t'~~=="---------+---...;~::~:::::"'S+----=:=:~:::;:~~:[~~~~~+-:_...;~=~=~::::::::;:.=~::~"I:
1':~:====--~~~=="---------+---...;~~~~::4---..:::=:::::;~~~~···············~~i~i~·········~~:;;;1·········::~if~:-~-..:2=~=:3:.::1~::~::.;5~::1,4

1'1N~.-=0rl0lIIlI==__t''l'~Clx!nn=''_ _+---...;3~0:::.08~--..:-89=.85:::;3~1L: ......•.......7.~~.~ ~~:~!.~r:~=..:~~'!-:__1::4:::.4:::595=99",4,1
"iN:::e_=OrlOlIIlI==__+,~:.::Clx!nn=.~1llIlk--T""",,,--'_.I --+ ...;3:::0:::.08"'1-__...;-89=.SS:::;3::1~:.__ 70195: 29.9317: _-.--90",.0",730,3;.,.:__-=2..;:1.",43:.:23::;:98,

F=~::====--¥Pablic==' .::1llIlk=::;T""""'=·=.J-----+---::::::c::::::=:+----=::=~:=.;3:·········=~··~~i~l··~·=·29~r:~~::···~~·i;..: -...;~:::=~:::::m=3999=j2
~1N:::.-=OrlOlIIlI==--_¥Pablic="'· ",1llIlk=",'l';::""",,,='=.1:....- _+----'2=::9=..983=3+_-......:-89=.8993=:- 70117: 29.97~ -90.0317: 10.74244537
1N_0rl0lIIlI Pablic1llllkTcminal 29.9833 -89.8993r············:;oli;········29:m{·······..:!iO:08S't:--::15::.:.0"'13::28"'1"'941

iN_OrlOlIIlI Pablic1llllkTcminal 29.9833 -89.8993~ 7012Il 29.96331 -90.161T: 21.2449949
l'iN:::._=OrlOlIIlI=~--tPablic==· ::1llIlk="''l';::«mDlI=·=J----+--~29:::c.983=:::.3 f----89=.8993=::;~ ················;oiZ:ir·······29:9S:i;r··········::go:2i·:-~ --25':;;.:=l994644==-I2
~iN:::.-=OrlOlIIlI==---¥Pablic="'·",1llIlk=",'I1;::""",,,='=.I:....- _+----'29=.983=3+_---=-89=.8993~L. ?~}.~L ~:?~~.~L ~:~~~~+:__1"'6:::.66::::5::3:::;3195
iN_OrlOlIIlI Pablic1llllkTcminal 29.9833 -89.8993: 70120: 30.015~.__--=-90=.02~:;--_::1:::0.:::07~4~567~08

l'iN:::._~0rl0lIIlI=~_---+~Pablic=·::1llIlk="''l'=''"'''''=·=.~1 +--~29:::.983=:::.31--_-89=.8993=~~ 70127: 30.03171" -89.9833~ 7.826464355
iN_OrlOlIIlI Pablic1llllkTcminal 29.9833 -89.8993(··············;oi29j·········3o:ci4i7r·····..:89:9iiii3;-~ --""4"'.77"'0289=:':I"lS

l'iN:::.-=Odnm==___¥Pablic==·",1llIlk=",'I1;::""",,,='="J:....- _+----'29=.983=3+_---89=.8993=t ?~!.~ ~:??~.t ~:~~..:_-:.14::;.6",5.=:167:.:.4..::3,3
~iN:::.-=OrlOlIIlI==---¥Pablic=",· ",1llIlk=",'l'=""",,,='="1:....- _+----'29=.983=3+_---=-89=.899=3~~. 701~__. 29.96~ w. -90.C?.7:.;5;;.~--.::14~3084=::::3.:::999"'1

~1N:::,-=OrlOlIIlI==--_¥Pablic=",'",1llIlk=",'I1;::cminal='=- +_--..:29=.983=3+--......:-89=.8993:::.:::.;~ ~~!~ ~..~~+ ~:~:_:__1",5.:::3.:::93:;;;7.=05",97"-1
1N_0rl0lIIlI Pablic1llllkTcminal 29.9833 -89.8993: 70160; 29.9433: -90.0833: 15.20126821
~N:::-=OrlOlIIlI==--_¥Pablic=",' "'1llIlk="''l';::=jn=a1'-- _+----'29=.983=3+--......:-89=.8993=: ?~}.~!l ~:~~.~~ ~·.~~·"!":_-::15:.::.20=12682=91

iN_OrlOlIIlI Pablic1llllkTcminal 29.9833 -89.8993: 701S1: 29.9633:.__-90=.1:.::5;::83:.;.:_...;2~0~97~1=:31~7~11
~~::,-=OrlOlIIlI=~---¥Pablic=",' ~1llIlk=",'l'=""",,,='=a1:....- _+----'29=.983=3+----=-89=.8993=;~ ~~!~ ?~;~& :?!!;!l3~:_ _...;1::;:0.;;:.07..;;4.:::56708="l
1N_0rl0lIIlI Pablic1llllkTcminal 29.9833 -89.8993: 70195; 29.9317:_ •.....::.90;..:::.~073.=3::--::1"'4.:::6S:.<:167=43"'13
iN_OrlOlIIlI AmeziconSteel 299767 -90.025: 701lZ 29.96: -90.075: 4.255696326
~iN:::._=OrlOlIIlI==--f_==·==SteeI=------+---..:29=.97~67::.r--....;:-90=.025:::,r··············:;oli;r········29:92ii:i~········· ....::go:i..:-""::7.2060=::':5:':SSS=i1
~~:::._=0rl0lIIlI==__.j:Am=_=·==_= +_--~29=.97~6::.:7+_--.::-90=.025~~ 70117: ---29.97:--··:9O.0317! 0.764935388
iN_OrlOlIIlI AmeriamSteel 29 9767 -90.025~···············;oil~······· ..29.m;r·········:90.ii8S;..:-"';4:;;;.SS=U:':7::::07"'5::j7

~1N~._~~OrlOlIIlI~:~~====f_~~~·~:~SteeI~~============~=====~29~~:97~67 ~t=====~-90~~.025::C==~~ ?~!.~!r ~:~.{=~=~~X?·~: ===~11~.08868~~~~50~1
iN....OrlOlIIlI __ 29.9767 -90.025: 70123: 2909533: -90.21: U.05404761
~1N:::._=0rl0lIIlI==--fA:=.....=·=....=_=------+---..:2:::9.:::97~67::.r--......:-90=.025::::.:r-~· 7012S: 29095I11---90-.w.-.;103~3:,...----::6::;;.63~5;.:5:=.39..::4::;;7S'i

1N_0rl0lIIlI Ameriam_ 299767 -90.025~···············;;;i2~······ ..··30:oi;r··········:!iO:02~ 3.11S195597
iN_OdeonI AmOliClll_ 29:9767 -90.025: 70127: 3O.0317r·---89~.983=3:'--=5~.5~72~0603=94:..:.t
~iN:::._=OdeonI=~----+:::_=·=..::SteeI=-------1f----'29=.97:..:67+----90=.025=r·············70129!········30:04i:;~·········:s9.9083· ..:---'1':::0.":':783"'99608='-'1

323



Computation of Average Dray Cost

~1N~=0deam==---f-=:::·=~Steel=,-------+---,29=.97:::6~7+---..:.9O=.025::::::<;......•...••••.7.~m~•......•.~;~t~\ :?!!·.~~:"!";_-",5.3",29:::;3",3",5789 1
~1N~=Odeam==---f-=:::·=~Steel=,-------+---,29=.97:::67~--......:-90=.025:=:.::,- 70140: 29.96; _.9O:-::.:.07":5':!'_....::4:::.25"'S6:.::963=2=i6
~1N~,=0deam==---fAm=-:::·=~S=teel=--------1f---2~9:::.9:!.767~--......:-90=.025~~ .•...••...:..••~!H~~ : ~!.~+ :~: :?!!:~~;._-'5:::;.6"'7807=::::44~0'15
1N 0deam Americansteol 29.9767 -90.025: 70160; 29.9433: ·90.0833: 5.424221005
1N 0deam Amen-Steel 29.9767 '90.025: 70161: 29.9433~ '--'.90=.083=3;-:-...:5:::;.4~2:::422=loo:::::t5
~===---+Am=-==·_ft'"'~=·,'-------+---29=.h:..:.76:::;7+----""=:········· •.•...•••••••.,. ......•••....•....;...•••••••••...••..•"!--"'10"'.8'"'1=5.."'==i"

6~N~=0deam~~--~~_==~=.....'-------+--~:::7~+---..:-90=.025:=::;~.~~_~~. 29.9633~ . -90.1583: .,...,..

~1N~,=Odeam=~---fAm=-:::·=~Steel='-------+---'29=.97:!.67~--......:-90=.025~: ..•••••....••.•?~!~ .•••••.•.•?~:~!?~....•....•.•:~;~;.:_...:3",.1",1",81:.::9.:::55::::97-'-1
~N~=0deam==---fAm=-=·='"'steol==------+--_29=.97:..:.67~--......:-90=.025::::::<~ ..;7..::0~19sl 29.9317: __.9O-:-:,.073-:::3,,~~_-,5::.3::29::;3::3:;:.57:.:S,1
I!N~~Odeam~~_-I~llIIiod~·~.~ + ~30~·03~__......:-90=.03~L•..•.•..••••7.~mC=~1?~L.: .••••••~:~Z~"!": _...:6;:.:.7.::;1807:;..:.;.cs9ll"""l
NewOdeam BciDcI 30.03 -90.03: 70U5: 29.921l3~ ·90.1: 9.967095288

~N~.ew=Odnu=~--J~Baio=·od::.--------~--....::::3O:::.03~----=-90=.03::.;~ ••••••..•••••••?~!~.~ .•••••••••3???+••••••.•~;~~.~;..~ _...:4:::.84:::5c:.;74:::;3859 7
N...Orlaiw BciDcI 30.03 -90.03: 70U9; 29.9733: -90.085: 6.377102821

~N~=0deam~~--4B!::IIiod!!:·=--------+---~30~·03~---.::-90:::·:::03~L ..••••••••••7.~~~~i ~~?[ :?!!:!~.!!+: _~11=.9~1:.:.794=107:..:.j
~ Odeam BciDcI 30.03 -90.03: 70123, 29.9S33~ ·90.21: 15.79564302

I!N~=Odnu~~__4BciDc1~·= + ~30~.0~31--__....::-90=.03~~...•...........?~!~~...••.•.•~?!.?!!L .•••.••~;~.~~.~~:- _-,8:;:..6",5.;:.87",5.;:.07",1,1
~~::=0deam==---¥Bariod=·=---------+---.::::30:::.0:.::3~--_-90=.::::.;03; 70126; 30.015: .9O.02S-:_-,1:;:..4:::5.:::53:.::8O.::;77=f2
~N::=0deam==__-¥BciDcI=·= + ~30:::.0:.::3~ -90=.c::::.03C::::~:....•7.~~Er::•...?~;~~~r:=.•~·~~C...:_...:::3.:.:.772S88==I36:::t
N Odeam BciDcI 30.03 -90.03: 7012~ 30.04.!Z;.~ .•_-89--:.o..;.9O~83'i-~__9::.87=01=3::.:973:::.4"1
~N::=0deam==__-¥Baio=·:::od'-- --! ~30:::.03:.::.j.. -90=.::::.;03:....•••••••••••?~!?~•••••.•••~?:~~!!+ ••••.•••:~;~~:_: _...:8.:::;67=15::3::::69::5,6
NewOdeam Bariod 30.03 -90.03: 70140; 29.96: -90.075: 6.71807.cs9ll
~N::=0deam==__.......j~Bmo:::·=od::....- + __......;3~0~.0~3f-__..::-90=.03: 701~ 29.94~ -90.085.....: _...:8.S=IS006078=:::.::q
N Odeam BciDcI 30.03 -90.03 (·········..·:;oi"6it"······29:94j3r········~:0ii3j: 8.216148755

~...Odeam BciDcI 30.03 -90.03~ 70161~ 29.9433: -90.0833; 8.216148755
~N=.ew=Odnu==---¥BciDcI=·=---------+---.::::30:::.03:.::.j..----90=.::::.;03~···············;oiiiir········;g:96jr······:.go:i"m':-; -"':1==1"'.673=73:::'1'"'0'7

~1N~=0deam==---¥Bariod=·=--------+---.::::30==.03:.::.j----:::-90::::.:::::.:03i..•..•..•..••••7.~~.~ •••..••...~:~~.~~ .•••....••.•:?!!:~'!-:__1::..4;::5::::53:::80:::.779 2
~N==Odnu==__-¥B~ID<l~·~od~ --! ~30:::.03:.::.j.. -90=.~03: 70195~ 29.9317: .90.0733: 8.671536956

~ Odeam atoIdelCemont 29.9778 -90.0258: 70112: 29.96: ·90.075: 4.223868898
~N::=Odnu==--+0D::::·=Jd=e1:.::Cem==ont::....-----+--...:2::::9=.9~77:::8~-......:.:::;9O==.025=S:.;~················;oii"~·········;g:928j1······--······~:i':-~ -"':::=7.:::20077===66'

N""Odeam atoIdelCemont 29.9778 ·9O.025S: 70u;1--·29.97r--~.90.0317: 0789546004
~1N=.==:"""-...j.:::OD~· =1d=e1:.:Cem=ont:::::.-----+--..:=:~-4---==~:······················.,.···· .••••.........;•...................;.---:::.:..==4
~N;::====--+OD==1d=.,:.::Cemenl==-----.......jc----':=::"~778:::St--......:~:::;9O"'::=:::.;~._._- ~~~~~ ::~i .:~:~ 4::'~O::
~N~=0deam==--+OD=='d=e1:.::Cem==ont::....-----+---'29=.9778=~-......:~=.·~=88:::.~_··_···_··_··_···_··.:.·7;~OOII~·252J:::+·.r········2299·.:995S31·7j~.r········~~.·1·023··3i:-.~ --=1"'5.=':00"'1""42C::6'-12

~N==0deam==__+OD==Jd=.,:.::Cem=ont= .......j__--'29~.977=8~_......:~=u=~:..•.•....•..••.••...••<•••••••••••••••••••:•••••••••~ _6:;:..60=18484=.::5-'-19
~~::=0deam==--+OD::::·=1d=e!:.::Cem==ont::....-----+---'29=.977=8~-......:.:::;9O==.025~8~ __~_ 7012~ 30.015: --::-:-'90,::.,02",::----=3",.03",9::..:4",3893=5,
"N==0deam==__+OD=='d=.,:.::Cem==ont::.... + __-'29~.977=8:j-_......:-90=.025=S::;:..••.•....•..•.?~!~?j ...•.•••.~~:~.!!~...••••••~;?E.~;:-: _..:5:::.s4=13~13::::3~164
N Odeam atoIdelCemont 29.9778 -90.025S: 70129; 30.0417: -89.9083: 10.79775746
~N::=0deam==-----1.:.:atoIdel==Cem=ont:::::.-----+---'29=.97:..:7~8l---:::.9O:::..:=:025:::.8::.::'---·-·7Oi3(i·-"'29-:93li---:90·:'.:073~::'3~:-.....::5.34=37284:.:..::;"'1"I8
~·=·==:"""-...j.:::OD=· =,d=e!:.:~=_=_::....-.-----I----'=!..!.2.I--....::=~;:······················.,. ..••••.•.•••...••.; --=4'::'-='-"868898::';;"::'
N Odeam ~u~u 29.9778 -90.0258: 70140: 29.96:._ _ :9Oc..;.;;.0':'75;:_...:::~===t

~N==0deam~~--+OD~·='d=e!:.::Cem==ont::....-----+---'2~9::.:.977=S:j--......:.::::9O==.025=S~: ••...••••••••••?~~~~ ..••..•.••••~?:~~~.•••..•...•:?!!:~~:_: _...:5:::.67=03:..:.73~1::::347
N Odeam atoIdelCemont 29.9778 -90.025S: 70160; 29.9433: -90.0833: 5.413426584
~N~=Odnu==--+atoIdel==:.::Cem=:::ont::....-----+---'2::::9:::.9778=t--......:-90=.025=8::.;C'.••.....•..•7.~~.~~l ..••••..~;~~.~L :?!!-.~~ :__5",.4:::1:.:;34:::2:::65:::84

4
~N:::=0deam==-__fOD=·=J=cIo=':.::Cem=ont= --!__~29=.9:..:778~__...;:-90=.025=8:;~.__. 70181~ _. 29.9633~ -90.1583~ 10.76058525

~N::=0deam==__fOD=·=I==':.::C=_==I --!__~29=.9778=~_......:.~9O:::.0258~~••...•••.••••••?~!~ •••.•.••••~;~!?~ ~;~:_:_...:3:::;.03=94:::3893="15
N Odeam atoIdelCemllllt 29.9778 -90.0258: 701950 29.9317: -90.0733: 5.34372841S

~N::.ew=0deam==__-¥DiItJ:ibutarI=·===0il=- --!__~29=.97.:;4~2~_--=-90=.0278~i....••..••••..•7.~~.!?t ~~L ~:~.??+:__3",.97=9.::16::.1964=t
NewOdoou DiltJ:ibutarlOil 29.97.2 -90.0278: 701lS: 29.~ -90.l! 6.9068S1364

~N::::.ew=Odnu==---~DiIIDInItoa=·==:.;0il=- -+ 29=.97:::42=+-__..::-90=.0278=;~•••••••••••••••?~!~.~ .•••••••••••~??l ~:~!.~,;.~ _...:0",.462703==349 51-
lNew Odeam DiaIzibaIon Oil 29.9742 -90.0278: 70Ull; 29.9733: -90.085: •.618327567

1N 0dnu DiIIDInItoaOil 29.9742 -90.0278: 10121: 29.9633~ -90.1617: 10.845S0389
~1N~,=0deam==---fDiltJ:ibutarl::·===0il=------.......jf--......;29=.97:::4:::2+--......:-90=.02=78r··············:;oi"2J!""······29:9Sj3r···········~:2i' ...:-.....::I.::::.80S=46=16""12

~1N=,ew=Odeam=~_---1~DiIIDInItoa=·==:.:0il::::... + __...:29=.97.:.::.~2~-.....::-90:::..::::0278=l 7012Sl 29.9517: -90.1033~ 6.360017818
IN...Odoou DioIIibatoa Oil 29.9742 -90.0278~ ··············7oi26j··········30:oi;r··········:.go:02'~~ -....:::3:::.3:::534=35:::;1~9

~1N::.ew=Odau=~_---1~IliItIiIIaIIm=·==:.:0il::::... + ___'29=.97.:.::.~2~-....::-90:::..::::0278~~...•..•..•••..!.~~.~i.. ......~:~~.?L ...•••..~~~;+:_-'5:.::~=.:...;.;42786"""'l
IN Odnu IliItIiIIaIIm Oil 29.9742 -90.0278: 701~ 30.0417~ -89.9083: U.07988002

1!1N~~Odoou=~_-I~DioIIibatoa~·==:.:0il~ +___'29=.97..:.::4!:2j-_....::~:::.:::02~78~~ 7013~ 29.9317: -90.0733~ 5.026374537
1N 0dnu DiIIDInItoa Oil 29.97.2 -90.0278(··············;oi~············;g:96r·········~:o:;S:-~ -"':3"'.97=91"'6""1964""-1

~1N;:,ew=Odnu=~----1~DioIIibatoa=·==:.:0il=- + __...:29=.97c:.;4~2~--.o.;-90:;:·=0278=t...•..••.•••••7.~~.* .•••....••.~~L ~:~+:_...:5:::.3802=04804=,
lNewOdnu DiaIzibaIon Oil 29.9742 -90.0278: 70lC;O: 29.9433; ._-.::-90~.~083~3:_......;5~.1~282!1!14092~

FIN;::,=Odnu==__-fDiollibatoa::·:;·==:.:0il=- ---1f-__29=.97:..:.4:::2't-__-90=."'02:.:;78::.;~ ?~!~!L..••••••~~.~~L :?t?;~?:_~ _-=5.::.1=28::1;.:;4092=f
lNewOdnu DiItJ:ibutarI Oil 29.97.2 -90.0278~ 10181~ 29.9633: -90.1S83~ 10.s719S029

~1N~.ew=0d00u==---fDiollibatoa::·===0il=---------1f----'29=.97:::4:::2t----90=.0278:::.:.::<L. .•••••.•••••!.~~.~ ~.~!.~~ :?!!..~.~:_--=3:;:.3:::.534=3",51,9
NewOdnu DioIIibatoa Oil 29.97.2 -90.0278: 70195, 29.9317: -90.0733: 5.026374537
~ Odnu IcIeolCemllllt 30.0917 -90.031.; 70U21 29.96: .90.075: 11.1996255
~N~,=0deam==---fIcleol=~Cem=:::llIIt=-------+---'3~0:::.09=17+----90=.03=14:!.;~···············;oii"s~·········;gmiT·············~:i:-~ --1-'4'::.3:::0664=
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~N~'=Odnu~~--41c1eol=~Cem=:::llIIt=-------+--_3O=.09=17+----90=.:::03~14::.;L. .•.••.•••...7.~~.!!i ~:?ZL. :?!!:~.!!: :_..:::9.:=:82:::487=085=11
~ewOdeam IcIeolCement 30.0917 -90.0314: 70119: 29.9733; -90.085: 10.•9226663

I!N~,ew~Odnu~~_-I~IcIeo1=.:::Cem=ont=- j-_......;3O=.09~1!.!.7j-_.....::-90:::.:::03~I~.~ 70121~ 29.9633: -90.1617; 14.76821805
NewOdeam IcIeolCemenl 30.0917 -90.0314~···············;oi~·········;g:;;3jr··········:.go:2i:-~ --'I:::S::':.2':::4078S=:::84:=.j

I!N~.ew=0JI0aD~~·__41c1eol~~Cem:!:::..:::I'-- I-__3O=.09~17Cf-__-90=.:::03~I.;.l.••••••..•••••!.~!.~i ~:?~~.?L :?!!:!~~.+:--=:12",.7",0=.:55",8:.::1224
~ewOdeam IcIeolCemllllt 30.0917 ·90.0314: 70126: 30.015: -90.02: 6.26OOU592
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~1N::._=0deanI=~---!:::Southem=='Sc:nll=:&:......-----+--.:29:::;.983="i3 f-__.~9O::;.02:::03:.::.;~=='::'~ ?~!~.~ ~?~J :..~:~;..:_-:::6.28S=0~15::::86::=:f
1N_0deanI SouthemSc:nll 29.9833 ·90.0203: 70160; 29.9433: ..~!!833: 6.024535411
1N_0deanI SouthemSc:nll 29.9833 ·90.0203: 70161: 29.9433: -90.083~3:c-"""'::6.::02::;:4::::53::54~I'1
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~1N:::._=0deanI=~---!:::Southem=='Scm>=:&:......-----+--.:2:::;9.",983:::3=t----90=.02::0:.::.;3: 70186: 30.015: .90.02;-:_.:2::,.55::.92S=55::.98""1
~1N::'-=0deanI==--fSouthem==::1Scm>=L.-------+----=29:::..:::.983=3t----'·~=.·8902::::50:::33~i-···::~::::::··7'OOli91·~j=~···292·"939·.·96ii.:·::~::::~~9O:~.·0~7·"'·53;..: _...:5::;.9:..:.7.::15::9,:,:7609==4
~1N:::._=0deanI==---¥Dundee==..::Cem=ent=-------+----=3:::0:::.0.::19~7t----::~~>~:: :'.; : '!-_.::15:::.2868=::1:::.33,2
~N:::_=0deanI==--fDundee==..::Cem=ent=------+----=3:::0.::.0.::19:..:.7t------'-89=.89"'5"'i3:.--- l~l.~j... .~~: "N __..__..~;.o.l:-:_....:1:::8"'.09;;,;7;,::9::.:39;,::3"'3
N_OdeanI Dundee Cement 30.0197 -89.8953: 70117: 29.97: ·90.0317: 11.7197746
~1N::._=0deanI==--fDundee==.::Cem=ent=------+----=3;,::0.::.01::.:9:..:.7t------'-89=.89::.:5"'i3!···············,iiii9j·········29.973i1"··········:9ii.08S!:- --1':5'::.7::';65'::9:":'4067"""

1N_0deanI Dundee Cement 30.0197 -89.8953: ·'Oi2i1-'29:%3;r-:90.i617: 21.98316886F::...::::='"----j=====------t----==""-I---=="-!:··..·· ···..···<..········..• : +----====/
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1N_0deanI Dundee Cement 30.0197 -89.8953(·..···········,iii2~··········30:iiisr··········:90:02: 10.07417893
~1N:::._=0deanI==--fDundee==..::Cem=en=t:.------+----=3:::0.:::0.::19:..:.7t----::-89=.89:::.5:::.;3:· ~71..·~3O:03i7T :s9-.m:.;;.3~:---:;7."'16::.9987.:.::.:.;5::,8"'1
F::...::::='"----j=====------t----==""-I---==::.::· ·..·..········· ·······..· : "!---=====j
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~1N::._=0deanI==--fDundee==..::Cem=ent=------+----=3:::0.::.0:::19:..:.7t------'-89=.89:::.5"'i3: 70130; 29.9317: .90.0733:-:_....:1::6::::.0:::;30::1;:::40441
~N::-=0deanI==--fDundee==.::Cem=ent=------+---=3O;,::.::.0::.19:..:.7t------'::=::::.:~:::-r-r..··.::::::=···~~~~:=···::~.(~::=:::::~~;..i _....:1::5.::.2868=::;13::3,2
~N:::_=0deanI==--fDundee==..::Cem=ent=------+----=3::0.:::0:::197+--=="'-:: < : +-_;;,;16"'.6::1.:::12'"0.::.144,
~1N::._=0deanI==--fDundee==.::Cem=ent=------+----=3;,::0.::.0::.197+--....:-89=.89.:::5::3": •.;.700;1:=,60: 29.9433: -90.0833,..:_....:1::6.::.3::::82::6::;13::5,1

~~:::::====--f===..:::=:=------+----=~:::O·:::.~.:::::..:.~t----::::=::::.~:::.;:i······· ..······~~iif=~~~=~=~~:~~~:-l-....:~:.::~=~.;;:::.~.::::::.::~""I~
1N_0deanI DundeeCcment 30.0197 -89.8953: 701U: 30.015: "'~"'::90.02: 10.07417893
j!;~:::._=0deanI==---tDundee==..::Ccment==-------+----=3O:::.:::01~97:.:t--..::-89~.89~5~3r-!············7i;i9sr····· ..·;l9:93i7i·······..~:m3..:-"'::;16"'.03:'::0-"1:'::404="11
~_0JI0aDr LaaeStir 30.0275 -89.9053i 7011:!l 29.96: -90.075~ 14.74385762
~1N~._=0JI0aDr==--fLaae=:.:StIr=---------+--......:3O::.:::027=5t----::-89::::.:::.90:::533i···············'oil~·········29:9m-r-····· ..·~:i:-~ -....:1:.:7=.6407=""02:.::0=15
~~~._=0deanI==--fLaae=:.:Slar=--------+----=3:::0.:::02"'7.::.5t----::-89=.9O::::5:.::.:3L ?~!.!7L ~?:?XL. :~:~.!7..:_...::;11:::.2:.::1::.04::.9O.:::5=18

=:= ~: :::~~ ::~:: ~~~~~ ::~1---·--··~.9O...;·9O.;;.~~~::.::17:;~--=:~~:::~::::~::2~:::77:::.~,2
~1N~._=0d00u==---¥Laae=:.:StIr=---------+----=3O:::.:::02=7=5t----::-89::::.:::.9O:::533i···············'oi23j·········29;S3~············:;O".2i:-~-"":25=.3'::'17284=:'::54""1

~1N:::._=0deanI==---¥Laae=:.:Slar=---------+----=3O:::.:::027=5t----::-89::::.:::.9O::::5~3t ~!.~ ~~~!.?~ ~..~~~.~:_...::;17..::.1::1::::583=38391N_0deanI LaaeStir 30.0275 -89.9053: 70126: 30.015i -90.02: 9.314555892
~1N:::._=0deanI==--fLaae=~Slar=--------+----=3::0::..02"'7.::.5t------'-89=.9O::::5:::3"C ..--·-7012T:·-"'"3M3i7T- ·""..--89-'-.983""03:-!-....:6:.::.3:.::0606=.:::2093~
F::...::::='"----j==='--------t----==9---===-:.······················:····· , ;...-.:::::==,
~1N:::._=0rlNm==--fLaae=:.:Slar=--------+----=3O=.02"'7.::.5t----::-$=.9O::::5::3+: .:;70::1::::29'~: 30.0417: -89.9083: 1.171670176
1N_0deanI LaaeStir 30.0275 -$.9053: 701:ro: 29.9317~ ·90.0733: 15.61278127
F==~---!===---------l----===if---==::::.::······················"!"··· : !-.-....:.;:.;==,
IN_0deanI Laae StIr 30.0275 -89.9053: 701~ 29.96:__.. •.;.9O:.::.07;,;,.:;5:;.-__=1",4.:.:..74:::3:::85::.:7.::62=.
~1N::._=0deanI==--fLaae=~StIr=--------+----=3::0.::.02"'7.::.5t----'-89=.9O::::5:::.;3: ............•..?~!~ ~~~~ :?!!:~:-: _....:1:.::6=.1.:::35:.::5.:.703~5
1N_0deanI LaaeStir 30.0275 -89.9053, 70160; 29.9433: -90.0833: 15.89656314
~1N:::._=0deanI==--fLaae=:.:StIr=--------+----=3O::.::.027=5t------'-89=.9O::::5"'-3:' 70161: 29.9433i -90.0833: 15.89656314
1N_0JI00m LaaeStir 30.0275 -89.9053!"·············'oi·si!"·······;l9:9633!"········:9ii:isSi..:-"'::;21"'.072=02=082'

~1N:::._=0deanI==---¥Laae=:.:StIr=---------+----=3O':::".027=5t----::-89::::.:::.90:::533~ ?~!!f: •..••.•...:!~:~.!I=: ~:!l:!:-: _....:9:.:.3:.:1..::45:.:5.;;5892==""1
~1N::._=0deanI==--fLaae=~StIr=--------+----=3.;;0:.::.02::::7;,::5t------'-89=.9O.:::5:::3~~. 70195~ 29.9317: _.:;,:9O;;;.0;.:c73:;;;3:;.i_......:;15:.::.6::.:1:=.27:.:8::;12"'-J7
st LoaiJ _ iJuIutIioo 38.5319 -90.2075:' '63iOir-"""38.63;"·"" ·90.1917: 8.420433121
~st~LoaiJ~·!.----f_==iJuIutIioo=~·=--------+----=38':::".53~1~9t---::-90~.2::07=-5r~········ ..··63102T·..·····3s:6ii"{········:9ii:iii67..: -....:8=.22=997=90:.::5=17
~st=LoaiJ=·:.-__-f-==IJIdutDoI==·:.- +-__-=38=.53::.;1::.9t-_----'-90==.2.:.07~5:............•..~.!~~~.......•~:~~.~r~~:·~=~:~.!~t::-__=8:::.2::1"'9646=1:.::7,5
~st~LoaiI~·!.-__-f-==IDduItIioI==·:..... +-__.:38::=:.53~1::::9t---::-90~.2::07::5+:__ 63104; 38.6133: _.",90;,;.;.2",18300.;-'_--=6:.::.62900964=:.=:.'1
"st~LoaiJ=''--__-F-=:.::iJuIutIioo=~·=- + ___:38':.::::53::1:191--_-90-=.2::07~5: 63105: '3's.643T'- -90.325-!-:_-,1::::3.:::07~13::::3::382=i
rstLoaiJ _1ndaItrieI 38.5319 -90.20751·····....······63106!..········38Msi..·······~.2ii83: 9.130791411
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St LoaiI _1nduIlDeo 38.5319 _90.207S: 631OS: 38.6433! _90.2S33: 9.723726S89
FS:::'l~LoaiI=·:"----f'_=::'InduIlDeo==·=-------t---=3:::8.=S3"'1"'9t---"_90=.2::::07'"""'s1···············6jlO9T········3s:;867r········:90.293j· ..i-~8.2!.:.I~8884=~9S~9

FSt=LoaiI=·'--__-f'-=::.InduIlDeo==·=- -t___=38:::."'S3"'1"'9t-__.9O=.2::::07~S~.•.•~•...•.•••~!!.~ ••~•.•.••~!,~i~;..•:~:~:.:?9:~~:;.~ _..;8~.02=66896=~1~1
j::St=LoaiI=·:..-__-F-=::.InduIlDeo==·=- -t___=38:::.::::cS3"'1"'9t-_-"-90=.2::::07.:.:c;S~--. 63111~ 38.5633: _ .....;.9O.::.~2S:<~-~•.::26::S:::883=SO~7

I==St=LoaiI=·:..-__-F-=~InduIlDeo==·~ -t___=38:::.:::S3~1::::9+_--=.9O=.2~07!.:.:iS!.......••.••.••~!.!:'i ~,:~~L :~~~~·..:_~18:::.8O=1l~22~6~7
StLoail _Indumieo 38.5319 ·9O.207S: 6311S: 38.6767! ·90.2383: 11.9S122S1.
FSt=LoaiI=·:..----F_==InduIlDeo=:·=-------t---=3:::8=.53"'1::::c9t---"_90=.207=S'i~·-··~· ..... 6311[--·-is.5817T~·· .......;;.9O;:::.26:::-.;;:17;.;.!--S::.94=21O::2286=2::t
F==----F====------+----===t--~=c:.;.······················:····· ....•••••••.•,..••.........•......;..-~~=~
FSt=LoaiI=·:..-__-F-==InduIlDeo=:·=- -t___=3::::8=.S"'31::::c9+_---=-90=.2::::07.:.:S:.;~.--.__ 6311~--_2!S9S~ ~!.?;-~_-,S:::;••::S:::;S84=9O::34S
FSt=LoaiI=·'--__-F-==InduIlDeo==·=- --+___=38=.53"'1"'9+-__-90=.2:::07=Si..••..•••••••••~!.~~ •.....•.~:~~.~i.......•....~,~~~..:_.2:13~.7~0~18~1~229~
StLoail _1nlIaotrieo 38.5319 _90.207S: 63122: 38.58S! __..;-90=••:.::.I:;----"1::::6:::.900=S2:=:4~23~
St LoaiI _1nduIlDeo 38.5319 _90.207S ~ 63123i 38.5Sf _90.32S! 9.5976S96S1
F==----F====--------+---===+---=~.······················:··· ....•••••••••.•,..•...••.•••••.••... ;..--=.:;==~
St LoaiI _1DduItrleo 38.5319 ·9O.207S: 63125; 38.5217: ·90.2967: 7.248043S26

FSt=LoaiI=·:..· f-==InduIlDeo==·=- -t___=38=.53"'1"'9t-__-90=.20===;7SL••..••••••.••~!~ ~~.~~ ~~~+:-~I.!::.0023=~7~S89~
St LoaiI _1DduItrleo 38.S319 _90.207S: 63128: 38.•9({1! ·90.3717: 13.SS703S8

StLoail _1nduIlDeo 385319 _90.207S~ 631~ '38.47: .9O.3217! 10486S9084
FSt=LoaiI=·'-----F_==InduIlDeo=:·=-------t---=38=:S"'31"'9t---_90=.2:::0:.:.;7S~··············63i3ij·········i8:6=;i:,r········:903683;.! --1~7~:20:::1::.::::92S~4

St LoaiI _1nduIlDeo 38.S319 _90.207S :----·6ii3ir--·-38.6761T--·· .9O.30S: 1••09271356
FSt=LoaiI=·'-----F_==InduIlDeo==·'-------+--..:3:::8"'.S"'31"'9t---."'9O"'.2:::0=7S(············6j134r·······38:nii3r···········:90:i4~ ..:-~19!::.8006=~2~02~9

St LoaiI saeet InduIlDeo 38.S319 _90.207S! 6313sj 38.7483: -_····:90.3017! 19.0S340882
FSt=LoaiI=·=----Fsaeet==InduIlDeo==·=-------+--..:38.=S"'31:.::9+---_90=.2:::07:.:.;S!···············63"i3i,·········3ii:7483r······:9Q:2iii3·:-~ -~17~.•~9~17:::1S~28~

FSt=LoaiI='=-__-F-==InduIlDeo=='=-- + __..:38=.5"'31:.::9+-__."'9O::::.2::07=:S~•••••••••••••••~!.~?i ~~:~.~1 :~,~.~?:+:_...::;9.27~1::::393~2S~8

St LoaiI _1nduIlDeo 38.5319 ~'.220707SS :.~ 636311~~;.:. 3388.·662131~7+i _......;:-90::.:::~.3?-I.3:::83S:i-:.~ _~11~.0993=::::0344=j
FSt=LoaiI='=-__-F-==InduIlDeo=='=-- + __..:38=.S"'31:.::9+-__~==~ ~: , ::::1 ::-._-=13:=.5~977~.3~3~6
StLoail _1nduIlDeo 38.5319 _90.207S: 63146; 38.6883, ·90.4467: 23.072063.

FSt=LoaiI='=-__-F-==InduIlDeo=='=-- + __..:38=.5"'31:.::9+-__-90=.2::0=7S~•••••••••••••••~!.~?;. ~,:~.~1 ~.E.~..: _~I.~.9684=~SO~I~S
StLoail _1nduIlDeo 38.5319 ·9O.207S: 631SS: 38.6333! _90.216.7~:--"'8.2"'I:.::9646=1~7.::jS

FSt=LoaiI=·=--__-fClrandolet===;::Cob= --j__.....:38=.S.o:IS:.:6+- -90-=.:::.27:.;~ .....••••••.••.~!!!~1 ~~;~~L. :?9;~i~"[:;...: _-'1~1::::.5~26~9~_~
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FSt=LoaiI=·=--___fClrandolet===;::Cob=------t--.....:3:.:8:::.S.o:156"'!----.:.9O.::.:::.:..;27,..•........•.•.~!.~:\•..•..••~:~~?! ~~~.~?..: _~10~.4~30~7:::97!.;1~2

~St=LoaiI=·~--_fClrandolet===.:::Cob=------t--.....:38=.S:::I56"'!----:;;:.9O~.~27~ _-,. 63104:~~2~3.L._ ..:-90::::;·2~1;::83:.;.:_ _=:8.:::923=56~1~31~2

FSt=LoaiI=·=--___fCllftlll==dQ"'Iet=Cob=------t--.....:3:;:8:::.S:::1S:;:6+_--....:;;:-90~.:::.27:.;~.•....•••••••••~!!!~ •••...•••~,~.~t :~~~;...:_-,1:::1.::.22:::..",7;::4809~
St LoaiI CIrandoIet Cob 38.S1S6 _90.27: 63106; 38.64S: ...:-90:::::::.2~.:083~:__~11=.S::.73~2~164~

FSt=LoaiI=·~___fClrandolet===.:::Cob=-----_i--.....:3:;:8:::.S~IS:.;6+_--....:;;:.9O:::.~27L...•.........~!.~.•.•..•.~:~~.~L ~~?~·..: _~10::::.3::::9.:.:700229=~
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~St=LoaiI=·~---fClrandolet===.:::Cob=-----_i--.....:3:.;8:::.S~IS:.;6+_--...::.9O:::.:::.27'-:: 63110: 38.6183' .9002567;...:_...:8;::.3:;:602=064=0:::.jS
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~St=LoaiI=·~---fClrandolet===.:::Cob=-----_i--.....:3:.;8:::.S~1S:.;6+_--...::.9O:::.:::.27'-:~.....••.•••••••~!!.~ •.••..•..~!:~~~?;......••.:?9:~.~~.:;.:_-'S:::.3~7~81~S~722=i6
FSt=LoaiI=·:....__-fCotolldolel===.::Cob= -1,-_.....:38=.5:::.1S"'6+_---=-90;::.:::.27:.;,,---- 63118; 38.59S' _90.23~1~7~:'_---"7~.1~167284==13~

~St=LoaiI=·~---fCotolldolel===.:::Cob='------_i'---.....:3:.;8:::.5~156""+---:;;:.9O:::::rT=:!. .......•......~!.~(...,•••~:~.~.{~~~~=:~:~~, ..:_-::1.:::.3684=~1~829~
FSt=LoaiI=·:....__-fCotolldolel===.::Cob= -1r-_.....:38=.S:::.IS"'6+-___=.9O;::.2:::.7'-<~,...---..;63"'"122:'3:.. 38.S8S!.......__..;.~9O:::.•~1:;.:_~12~.6~146=S60~1

~St=LoaiI=·:....---fCllftlll==CW::..=Cob='------_ir--.....:38=.5~I56""+---:;;:-90=.27'-:~••••....•••••••~!~j •.••••••••••~!~~;. ..••.•....~~~:-~_-,S::::.23=71::063=6"'-1S
StLoail CotoIIdoIelCob 38.S156 _90.27; 6312S, 38.S217: .9O.29({1, 2.211029491

FSt=LoaiI=·:....__-fCllftlll==cWet=.::Cob='__ -1r-_.....:38=.5:::.156""+ ..:-90=.27~L .•••..••••.••~!~!ii ~.~1 .••....•..••:~~+·-~9.3044=::!;1~1.!:;81~1
StLoail CIIftlIlcWetCob 38.5156 _90:rT: 63128: 38..9({1~ _90.3717: 8.3S081S156

FSt=LoaiI='=-__-fCllftlll::==':::..Jet=Cob= --+__.....:38.S=.o:I56:.:.r -90-=:rT=;! 631~ 38..7: _90.3217:;...;_..:S:::.56=S248896=~
St LoaiI CIIftlIlcWetCob 38.5156 _90:rT~···············63"i3i:·········3ii.61i:,r······:9036ii3~ 1• .89246421

St LoaiI CotoIIdoIelCob 38.S156 _90.27: 63133l 38.6767! _90.30S: 13.3Oll998S4
FSt=LoaiI=·=-----fCllftlll==d"'=..=Cob=-.-----+--..:38=.S'O:I569----_90-=.2:::.:.7'r··············6jli4r······:;s:nii{···········:90:i4·.., --=18:=.84:::S~7~9387=1

FSt=LoaiI=·=--___fCamad=="""=.::Cob=------t-----"38=.5:::156"'!-----90=.27=;~.••••••••••••••~~~ •••••••••~,?~L ••••.:?9~!Z;...~ _-,1:.:8:::.95",938=1:.:63"'-1
St LoaiI CotoIIdoIel Cob 38.S156 _90.27: 63137; 38.7483: _90.2183: 19.24393S7S

j::St=Loai�=.:..-__-f'CIIftlIl=::cWet=::.;Cob=~ +_---=38:::.s::::cl::56,..----:-90=:rT:.:..;t..•••••••.•••••~H?i ~~.~L .....••.~~g..:__7.:.:.8~1::::c9({1=04:::92~
St LoaiI CotoIIdoIelCob 38.S1S6 _90:rT: 631.3, 38.6133! _90.3183: 8.79llS2S633

j::St=LoaiI=·:..-__...pCotolldolel===Cob=~ +_---=38=.::::cSl::S:::6+_--..;-90=:rT"'-:~..••••••••••••.~!~1 ~,~~.m :?9.-?~;...~ _-,1:.:0::.:.727=.~37:,:S42
St LoaiI CIIftlIlcWetCob 38.5156 _90.27: 63146; 38.6883: ·90.4467: 19.94671181

I:!St~LoaiI=' .fCllftlll==cfoI~..~Cob==- _i----=38::::.:::S1:::S6::j---....::-90=.:::.27:..:!.•..•••.•••••••~!.~?L •..•.•••~,:~.~L ••••.••:~_E.~..: _~1:::6.3:::2~04::::rn=l9
StLoail CotoIIdoIelCob 38.S1S6 _90:rT: 631SS: 38.6333! _90.2167: 10.•3079712

StLoail DmssaeetSoDd 38.5397 _90025S3~ 6310E 38.63S' _90.191T: 9.249S056S.
FSt~LoaiI='----tDms=~·.::Slreet=~SoDd=-----+---=38::::.5=:3::::97T---:_90=o25=S3~~······· ..······63"iOi:·········i8:63"i:,1·········:9Q:i·867~;...-":'9:::'.2646=1~08~1::!.17

FSt=LoaiI=·'--__-FDms=·::.Slreet==SoDd='__ -t___=38=.s3"'97'"'t -90=o25~S3t ••.•••••••••••~!.m. ~~~?1 ~,~~.~:+:--=:8.~I73~6S63=S~3
St LoaiI Dms SlreetSoDd 38.5397 _9002553: 63104: 38.6133! -90=.2::1::::83::;:_....:6:::.6S::.:02902=~.47

St LoaiI Dms _ SoDd 38.5397 _90025S3 ~ 6310sj 38.6433: _90.32S! 10.0802809F==----f=====------l---==9r---"==:.······················:····•.••.••••.•.•.0(0••••••••••••••••••• ;....--=':=="'-1
StLoail Dms_SIIuI 38.5397 _90025S3: 63106; 38.64S: -90.2083:::::::.::--_=9:=.3092=~192=041

FSt=LoaiI=·:..-__-FDms=·::.-==SoDd='__ -t___=3:::8"'.53"'97'"'t .;:;9O"'.2S=S31.••....•....•..~!.~..•••••.~;~~?L.~~ ...~~.~~,+:_-=8.36=S:::I86=3.:::.j9
St LoaiI Davil_SoDd 38.5397 '9Oo25S3~ 631~ 38.S867!_._....;:;:-90::::.~293~.::::::3~;----=.!::.87=93~2S4=7.:!.f
St LoaiI DmssaeetSoDd 38.S397 ·9O.2SS3: 63110: 38.6183: .9O.2S6T: 6346384477

F
St
=LoaiI=·:..----j:Dms=·::.saeet==SoDd='-------t---=38=.S3"'97::.j---..;;_90=.2S==:S3!···············63"ii"ir········3ii.IDjr···········:9Qz·:-i--'==1.9"'S"'268=I64=-1

7
St LoaiI Dms saeet SoDd 38.S397 _90.2SS3: 6311': 38.70S! .90.3633: IS.94046303
~St=LoaiI=·:..----j:Da=viI=_=~SIIuI='-------t---=3::::8:::.S"'397::.j---..;;_90=.2S~S3i···············6jli;r······:;s:6-i6-ir········:go:i3s; ..: --=11:::.1::::4483=.::':2S:::j
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Computation of Average Dray Cost

J:St~Louir='~___fDa=""~'.::_=~Sand=:"'_ -l____,3~S:::.5~397~__..:-90=.25=53: 631160 38.5S17~ -9O.2617+:_~3.",4297=99=585::::j

FSt~Louir='~___fDavil=~'.::_=~Sand=:"'_ -l____,3::::S:::.5:::;39~7+_-----"::::9O:::.25=:53r~=.:::.~:.~~6i!i~·:=~:·3S:S2~:.::::.:::::~@.:i..7.~ 4.85391412S
St Louir Davil_Sand 38.5397 -90.2553: 63120; 3S.6933: .90.26:'";--1"'2=.4=05'-'93""1=7'4
~~~---~====:"'------l----'==+_---==~ ..""""""""''''':'''''''''''' ~ ;..--=====..:...:.j
St Louir Davil_Sand 3S.5397 _90.2553: 63122: 3S.585: _90041: 13.01336049
FSt~Louir=·~---fDa=""~· '::_=~Sand=:"'------l----'3::::S:::.5~39~7+------'_90=.25=53~:-"---6ii23r-·-38.S5T"· ......:903:;;+:--'::5:::.687=9::::885=1

4

F;~l-=E:=:~---f:=:"":.::==:.:===-------t----'::::::::::~=:~~:+------'~:::::::::~=::.;~:r·~::::~~:::=~f;··········:······~~~~r=::~:~~~:-i--';:.:~::.::~=~~:.:~::::~~::::~,:
Sl Louir Davil_Sand 3S.5397 -90.2553: ''631;1'''-'' 38.47~ '--'-=90.3217: 7.771515287
FSt~Louir=·~---fDa=""""· .::_=:.:Sand==-------t----'3::::S:::.5=39~7+------'==: ..··· · ··<-·..·• • : +---===<:.1
J:St~Louir=.~---fDa=",.~. .::_=~Sand=:...------l----'38=.5~397~--..::=:~=:~:~---- :~:~ ::~~:-··--·--~~~+~--=-~~=:~=6'"'~=5=222=i
St Louir Davil_Sand 38.5397 .90.25531 ....••••••....·63i34j....· 3S:7383r....··..·:!i03'4'!:---'1:':7"'.4':::302=12:':7'4
J:St~Louir=·~---fDa=viI=_=:.:Sand=~-----+----'3~S:::.5:::;39~7+----=_90=.25=53~!.'- ..-..-...-..-..-...::.~~~~::.~+~L= ~:?~~.~~:~.:~~~~?"!':_-:;17:::.25=185:::5:::5"'16
J::~::=:~---f:=:~: .::==:.:==:..._ _+----'~~S:::~:::;:~~7+----=~~9O~~=~:~~---.z::::c~:::::~~'- 38:8~i .....__.~:-~-2~-..~•....,;,--"'~:;.::.~:.:;03::.:1=33:.:;~-=i1

J::~E:=:~---f:=:~:.::==~==d:..._ _+----'::::::::::~:::;~~~:+------'~:::::::::::::5~:I~i~~·~:.j.:---':~:.:~::.:.~2::::~::::63:::~"'I;
St Louir Davil Street Sand 3S.5397 ·90.2553: 63147: 3S.715: -90.2367: 14.23140763
~St~Louir=·~--4Da=viI=_=:.:Sand=:...------f----'3~S~.5=39~7.j---=_90=.25:::5~3! ....·······....63is~·· ..··..·3ii:6j3~·········:!iO'.2i67:--~ --'S:":.1:::736::'::":5""63"'5"13
St Louir I!ccmo_FIoFlDur 3S.5433 _90.2054: 63101' 3S.635~ -90.1917: 7.48510345

F'St=Louir='---41!ccmo_==FIo=FIDur==-------l----'3:::S.::::54::3:::.31---.:::9O:::.2:.:O=54'r..·........·6jio;r..·....·3S:6ii{·...... ·:9(i:i867..: --7:':',29::::44""5:':92:::0"'17
St LouiI I!ccmo_Flo FIDur 38.5m -9O.2054! 631031 3S.6333: -- .9O.2167~ 7322745027
F'St=Louir=·:...----fI!ccmo-==FIo=FIDur==------+---..:3:::S:::.54~3:::3+----.9O=.2:::054~! ·..63i041 · 3ii:6i331'······.. :!iO'.2iii3:--~ --'5:':.7::46"'25=7963=1

F'St~Louir=·:...___-fIlcoDD-==FIo=FIDur=:..... +-__..:3~S~.54~3~3+-_-=-90=.2::::05:::::.4L ~!~~J.. ~!!:~~~i ~~.~..:_--'I=2.5=.85=63:.::P:l"-l

St Louir I!ccmo_Flo FIDur 3S.5433 ~.2.2005544 :.: 636311~.' 33sS.~~335: :~,:;;.:;;.083'3':::3;":.~ _-,8.2=1=35~7:::82~73~
F'St=Louir=·:..-__-fI!ccmo-==FIo=FIDur==-- +_--..:3:::S:::.5~43:::3+----~===; ~; ~ <_ ~.~ :---.::.S=..95::.:1:.::35:::5::::36,
F'St~Louir~·~__-fI!ccmo-==FIo=FIDur=:..... +-__..:3~S:=.5~43~3+__--=-9O=.2:::05::::4~~._ 63109! 3S.5867: .9O.2,9...;3..3;-~_-,7;.::.9=13::.:99",S::::5;.:;88"1

F':=::=::..----f~::::CCIIID-=~::=::=:...------+---..::::::::::~~::::::+----..::=:~:.::~~::::.:L~~=~:.~·~~tm~:~~~~~l~~E:~=~~~+-; __;:.:~:::::.::~=:::5,3
Sl Louir I!ccmo_Flo FIDur 38.5433 -90.2054: 63114: 3S.705: -903633: IS.24556939

F'St=Louir='~---fE::::CCIIID_=~FIo=FIDur=:...------+---..:38::::=.54~3:::3+----..:-9O=.2:::05::::.;4 1•••....•..••..·6;·ii·~ ..·····..3s.6767'i'········:90:23ii3::--·--'1:':1.::092=06:::99:::::j1
St Louir ECCIIID_Flo FIDur 3S.5433 ·90.2054: --631160--38.SS17~ ....·--:90:·:'26=1~7:c--=5::::.s:::01;.:;M::::73=28'1

~:~::~:~--~~:::CCIIID-=~::=::=:...------+---..::~::::::~:~:~:+----=:=:~:::~~::::.:!~ :=::~::::==:·.:.;~~:::~::.·.·.·.;;~;;E::~:=~~~{t+~-....:::~~682=.8867:::7.:.:4:::::::~,3
~St~Louir~'~__~I!ccmo-==FID=FIDur=:..._ +_--..:3:::S.:::54~3~3+----=-90=.2:::05::z.;4: 63122, 3S.585: -90.41,..'_-,1~6:::.85::::6:::928=5~5

F'St=Louir=':..-__-fI!ccmo-==FIo=FIDur==-- +_--..:3::::S.:::54:::3:::3t----'-90=.2=0S4::z.;C=:: ~~.~i. ~~:~~r:::::::~:~:~.i~ ..:_-,9:.:.6:.:.7",0446=5::::07"-1

~~~l~::~:~--~:::==::=::=:...------+---..:~~S.:=·~~:~:+----=:=:~:::~~:::::~!. _·--.--·····~i~~··,- _~S::.~;+._---- -~~:.:.S;...~ _-'7~.s~74:::1~13:::3:::82=J

J='!St~Louir='~___¥I!ccmo-==FIo=FIDur=:...------.j_---=3~S.::::54~3~3+---=-90=.2:::05~4~ ·......63i28j· ··3S.•!i67r ·:.9Q:3·7i7:-~ --=~::::::::~::::~::::~:::~'~
St Louir I!ccmo_FIoFlDur 3S.5433 .9O.2054:·_ ~..63i:;91"·-·--38.47~ ·..·"::90.3217: 11.09812314
~:~::~:~---f:::==::=::=:...------+---..:~:::S::::~:~:~:+----=::=:~:::~~::::.F-:=:=~:.··:~~~~~~=~::~~~F:::~::~~ --'~:.::.::::::::~::.:999=1'-'~49

F'St=Louir~'~__-fI!ccmo-==FIo=FIDur=:..._ +_--..:38=.54:::3:::3t---=-90=.20:::54::z.;.(_.._.._..·_.._.._...::·6j~·:i~34j ......·..3S:i383r·····..·..:90c":"..~3·~.i!c---'I""9.:::1284=38=16'1
St Louir IlcoDD-FIo FIDur 38.5433 -90.2054: 6313s:'--'38:m3T--.903017:
12!:~~---~~===------f----==~t---==~ , "!'-_:.::IS::::.284=7;..:1"'05"'j5
st. Louir IlcoDD-FID 1'ImIr 38.5433 -90.2054: 63137: 38.7483~ -90.2183: 16.58238416

St LoaiI I!cclaD-FID FIDur 3S.5433 _90.2054~ 6313~ 38.61: _90.291T: S.805337713
~St~Louir~·~--41!ccmo_~=FID=1'ImIr=:.....-----+---..:38~.54~3~3.j---=_90=.20S4~~ ·63i4~ ·..3ii:6i3;r ·..·:OO3iii3·;.~-.-:::10::.:.m=I""S63=11

I'St=LoaiI=·:...___-fLou=:.:Slar= _+----=38=.5:::;525::g.--..:-90=.2=::472.:.=;t ~~.~~L· ..·..···~·~·~~······ ..·:~··~?~?:t'_....::.S.:::027=054=984=1
F'St=Louir=·~__-fLone=:.:Slar= -t____=3::::S:::.5=525::g.--..;.:::9O:::.2=::4"'72:.;~ ~03j._._}S.6317! -9O.1867~ 8.045865«7

J:St=Louir=·~___fLou=:.:Slar=-------_+----=38=.5:::;525::g.--..:-90=.2=::4~72~ ~~~~~j ~,~.~~j :~:~.~~:-~_-,6::;:.97223==55:::945St Louir Lou Slar 38.5525 _90.2472: 63104; 3S.6133: ·90.2183, 5.434664213
F'St=Louir=·=-----fLou=::.;Slar=--------t----=38=.5=525::g.--..:-90=.2=::4"'72~~.- ~~.~L ~:~~~L ~~~..' _....::.:9."'65;.:;30::::5;.:;323=-17
F'St=Louir=·~___fLou=::.;Slar=--------t----'38=.5~525::g.--..:-90=.24=72:.;'_•._ 63106: 3S.M5~-..090:::.:.::2083;=,:,-_:::8.::::1009890=91
J:St~Louir~·~__.....j.!Lone=~Stor= _+----'38~.5:::;525::g.--..:-90=.2~472~i ~.!~ ~~..~.~~j :~~~:~~.~i:__ _-,7;.::.3-46807==02=16
St LoaiI Lou Slar 38.5525 _90.2472! 63109! 3S.5867: _90.2933~ 4.63396529
~St~Louir~·~--4Lou=~Slar=--------f--.....:38~.5~525=q.--..:-90=.24~72!.4: ~~.~~ ~:~.~~L ~~."!':__5:::367=::.:11::2307=t
I'St=Louir=·:...___-fLciDe=~Slar= _+----=38=.5:;:,525::g.--..:-90=.24=::72~:_--.:::63~I~u: 3S.5633~ _-90=.;:;;25'f'_--==0.::::9007=09=498=t
~St~Louir~·~--4Lou=~Stor=--------f----=38~.5~525=q.--..:-90=.24~72~1 63114~ 3S.705: -903633! 15.47311288St LouiJ Lou Stor 38.5525 _90.2472! ..· 63iis~..· 3ii:6767r..· :!iO:23ii3:-~--'1:::0'"'.0"'523=76::2"19
I'St=Louir=·:...----fLou=:.:Slar=--------+----=3::::S'".5:::;525::g.--..:_90=.2=::4"'72~:---63ii6T·-38.58iT"--:-90~:;"'61;:::7"':--"'2:::.63::::1::::95"'8969

St Louir LouSlar 38.5525 -90.2472r ·6iii~· · ·3S:S9{..· ·:9(i.23i7' 3.6520845S
J:St~LoaiI=·~--.....j.!Lou=~Stor=--------+----=38=.5:::;52:::5+---=_90=.24=72:.;!---.:::63~I~2:::;oi--·~f-----.90:;;;.2.::.0:'j;---'I1::.4::::136=5:::;7593
~==----_!===--------t----===+----==; : -.., :__.--===""'1
St LouiI Lou Slar 38.5525 _90.2472: 63122: 3S.585: ·90.41: 13.4021745

J:St~Louir=·=--___fLou=::.;Slar=--------t----=3::::S:::.5=525::g.--..;-90=.2=::4~72t.. ~~.~ ~~:~.~L ~::;·?O..'"'.~::.;~~.:;--6~.2MO=::35:.:85.::;3"f
StLouir LoneSlar 3S.5525 _90.2472, 63125: 3S.5217: ·90.2967: 4.706559
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Computation of Average Dray Cost

FSt.=Louis=·:.....__--fr..-=~sar='__ -1__--'38=.5'"515=t__..:-90=.2::::4~72L ~!.~~ ?~:~.~~ :!!!!~~.f-'_ __=10",.72284==35,4
StLouis r..-sar 38.5515 _90.2472: 631:zB: 38.4967, _90.3717, 11.01421435
t:=St.=Louis=·=------tr..-=~sar=--------\----'3:::8::.5:'52=:5t----=.~9O"'.2~4=72"ij·-~-"'631291-_·--38:4T· ..·~'C_90~:::::.3~2;1:.:7<-1--8~.m=93=02:::4~1
FSt.=Louis=·'-----tr..-==-sar=--------t----'3"'8=.5:O:515=t---_90=.2:.:4.:.:72"'1..··....·····..i.ii3i~ ..···..··38:67i;T..•..·..:.90:368:i; 13.71788951
FSt.=Louis=·:.....----fr..-=::c Stor='---------1----'38.=5'"515=t--..:."'9O"'.2"'4"'72:;'--·----63i;;r----'38.6i6t--·~...:;,;-9O=.3::::05~' -"'::;1l~.0~5':':92::::6::::7449

FSt.=Louis=·'-----FLane=:::Stor=----------1I----'3~8.=55;;:2:O"5 1---"-90.:::.:;;24=72r · ··6i'i3r ·..i8:m3j :90~·34:.:;·~i-....:.16::.:..7:::664=91~83~

St. Louis Lane sar 38.5515 _90.24721 63135~ '"38:748ir --:90.3017; 16
J:=St.=Louis=·=------fLane=::.:Stor=--------+----=3"'8.5=5:::15=t---..:.9O=.2~47~2j···· ....•..··..i.iiif,·..······3S:7.831· ··..:9ci:2iii:i:-;--1:::5::::~=0::.::~:::.~::.:74:

FSt.=Louis=·'--__-fr..-==-sar='__ --l__--'3"'8=.5.:::515=t ""'9O;;:.2:.:4=72:C=:......•~!.~?t ?~:~.!~:::~~:~~~E ..j _...::;5.86=9.:..74:::27::.:86~
Sl Louis r..-Stor 38.5515 _90.2472: 63143, 38.6133; _90.3183: 7.552398291

FSt.=Louis=·:...----Fr..-=='--------+--..:38"'.5=5:::15=t----90=.24=72:.;~i-~..........:63144~ ·~-··---·-·:;).3::::5<-~ --'1':::0004==4
F==----i==sar=--------I--.....:=:.:=I---"==; <0 :---=.:::.=1:;:63:.:7,5
Sl Louis r..-sar 38.5515 -9O.2472~ 63146. 38.6883, .90.4467; 19.48285877
FSt.=Louis=·'-----fLoae="'sar='----------l----'38;;::;;.5.:::515=t----90=.24=72">'- 63147: 38.715; -90.2367' 13.14598257
J:=St.=Louis=·=------fr..-=::.:sar=--------+----=38.5=5:::15=t---..:-90=.2~47~2;~· ......•·..•·..6ilSS!·....·..i8:6i33[·····..··:90.2i6i+,--=6."'97223="'5=5945
FSt.=LouiI=·=-----feu.=m:.;:tech=--------t--.....:38~.=5544==t-----'-90=.2:.:45:.;:6':~·-- 63101j 38.635' -90.1917; 7.827717514
J:=St.=Louis=·=------fCbomtech===--------+----=38"'.5=5:::44:.:.r---'_90=.2~45::::.;6~··· ....····....i.iiii2r..·..·..38:63i~· ..······:9ci:i867:-;--"'7::.84:.:.5~5.:.:688"95

St. Louis Cbantech 38.5544 -90.2456' 63103: 38.6333T"-.90.2167: 6.783443635
J:=St.=Louis=·'----fCbomtech===---------t----=3::8.=55:::44~---'-90=.2~45"'6'-:-~~=~==~i·04~ ..···..·is:6i;<~······:902i83'!"~-....:;5.::.:24=092S=.:::444'

J:=St.=Louis=·=---__-fCban==tech==-- -+__--=38"'.5=5:::44~--..:-90=.2~45::::.;6: ~~.!~.~j ~!,~2.~.j :!!!!~~::----=9:.::.6=22::6"'53:::6=56::t
FSt.=Louis=·'--__-tCbomtech===-...,.. +-__..:38~.=5544=t-__-90=.2:.:45"'6:.;,.__ 63106; 38.645: ·90.2083: 7.909748085
St. Louis Cbantech 38.5544 _90.2456' 631OS: 38.6433~ _90.2533' 7.203767293
J::::.=~--_f'==:-.------i_---===i---==:::.:: < : :0.---====1
FSt.=Louis=·'--__-tCbom==tech==-- -+__--=3"'8=.55:;;44:.:.r---.9O=.2"'45"'6'j'---_..;63,:;;1;,;;09: 38.5867, ...;.90=.29,:;;3;,;;3:.;.'_...::4.=65",06.:::22=60=.j5
Sl LoaiI Cbantech 38.5544 -90.2456; 6311i{ 38.6183:'-..··..· _90.2567; 5.235899107
FSt.=Louis=·=------fCban==tech='--------t----=3:::8.5=:5:::44,..--..:.9O~.24:::56~j· ........··....i.iilir··....·38~6i;Y' ......·..·:.90:25ji-----'0"'.80=ISO=7:.:02:=.:.j1

J:=St.=Louis=.=---__-fCban==tech==--- -+__--=3"'8.5::::5:::44~--..:-90=.2:::456~t........•......~!.!~ ~~,:~~~ :!!!!~~~, ~---=15::;.4==3::::05~5:;2748
St. Louis Cbantech 38.5544 _90.2456: 63115L 38.6767: -90.2383: 9.8908S1676
FSt.=Louis=·'-----fCbantech===--------+---..:38:=.5=-544:.:.r---_90=.2"'4"'56'fj---..:63;z.1~1G. 38.5817: -9O.261T: 2.558644348
J::::.=~--_f'==:-.------i_---===i---==:::.; : ··<·· ······..·· :--...::.==4
FSt.=Louis=·'--__-tCban==tech==-- -t__--=38:=.5=-544:.:.r----90=.2"'4"'56~:---..:63~1;;.;lco;-B: 38.595: -90.2317."!:_~3.,,,4644=08283=::t

FE=E:=:=-----t====--------+---..:~;;;;8;;;;~5=-:::.:.r---:=T"'~"'::'jI··-.·.·.-·.·.·.~~.·.·.·.·.:.t~:~~=~~f.El:~ .....~·.~~"-~"'.:ii-----'~::::"'~"'~;;;;~"':~=7:"f
St. Louis Cbantech 38.5544 -90.2456: 63125; 38.5217: -90.2%7; 4.897656964
FSt.=Louis=·=-----tCban==tech==---------t----=3;;;;8=.5=-544:.:.r----90=.2:.:4"'56~:----"63i26T----3SSsr---'.:90'.3s"', --::10=.SS:':'5=92;;;;4:;::93~

St. Louis Cbantech 38.5544 -9O.2456r ·..·· 631it..·....is:4967[....·....:9037i" 11.19515834
FSt.=Louis=·'-----tCbantech===--------+---..:3;;;;8=.5=-544:.:.r---."'9O"'.2:.:4"'56'f~~ :=:: ~.!?:~r::~:::·::::~i.~ir::=·~:?i:i.~.·~1.::.;.: -"'::;9.""17:::4=-34:::2=04'5

St.Louis Cbantech 38.5544 ·90.2456, 63132: 38.6717, -90.3683, 13.70380277
FSt.=Louis=·=---__-fCban=::::tech==--- -+__--=38=.5:::544q..__..:-90=.2::::4~56t ~!.~~ ?~:?'?~:[:::.-..-..-.. ;?o:.;:.;J'~..O=.~~;--=10"'.9"'7"'62:::07=67

4

FSt.=Louis=·'--__-tCban==tech==-- -t__--=3;;;;8=.5=-544:.:.r---."'9O"'.2:.:4"'56'j:.•.- __..;63;z.1=3··~t~·Il;\..--.•....;·9Oo;;;.3""4:i----'1;;;;6:::.688000==17'-1
FSt.=Louis=·=---__-fCban=::::tech==-- -t__--'38=.5:::544q..__..:."'9O"'.2::::4"'56::.;: 63135: 38.7483: .90.3017:_,_-,1:::6:::.29::::5~S4:::997:::.:.j

F:=::=:'-----t::==:==---------t----'~;;;;8=~=-:'"+---:=~"'~=-:">t-·.· ..·.·.·.·.·.·.·.·•·.·.·.·..;;.:f.......·....~:~1J~~~=~·..:;,;"'·.;29~~"~:.:;.~:;;i---=~=-~~=a:=~"'5=88'1
St. Louis Cbantech 38.5544 -90.2456: 63143: 38.613.{...__..::!!O.;o.3~"I;;:83""~i----'7.=.5=53"'5;;;;41:::6::.11'"

FSt.=Louis=·:.....__-tCbom=::::tech==-- -t__--'38=.5:::544q..__..:-90=.2::::4"'56::.;, 63144: 38.6217: _90.35:_,_--=1:::;0.:::;02::.:7.::::644=12
St. Louis Cbomtech 38.5544 -90.2456~ ..·..· ·i.ii~ ·i8~:= _.._·:OO:.:..:.:.:44;.;...:;,;67+~_...::;19;.:;.5:.;:04;.::3:.:446"'41

FSt.=Louis=·:.....__-fCbom=::::tech='-- -t__--'38=.5:::544q..__..:-90=.2::::4"'56::.;: ~!.~7~ ~·.:~.~; :!!!!~.~7+-: _-=12:::.98S=1::::3:::128=:f
St. LoaiI Cbomtech 38.5544 -90.2456: 631SS: 38.6333~ _90.2167: 6.783443635

FSt.=Louis=·:.....__--fY=obi::::i::..0il= + __..:38.=5.:.:783=t__..:-90=.2:::1=28:;j ~!!!!L ~~~j ~:!?!Z:-j_.....:4:;:.884064==924
St. LoaiI Mobile Oil 38.5783 -90.2128~ 631oT: 38.6317: _90.186'f: 4.7983S786

FSt.=Louis=·:.....__--fMobile==0il= + __..:38=.5.:.:783=t__..:-90=.2:::1=28::.;L ~!.~ ~~~?L. :!!!!~~.~ ' _~4.c::45:::1=2987=641

::::: :~: :~~:~ :~: :::~~i_·-·...;·9OO:_90::::.2.3;::I:=.;.:--2.=1:==.468=1~:::~':
FSt.=Louis=·:...----FY=obi=:iIe=0il=-------+--..:38.:::=:5783=-I--...:::-90:::.2=I~28::;j......•........i.ii06(....•..·:;g:64SY'....·..:.90:2083j 5.396931828

FSt.=Louis=·=--__-fMobile==0il==- +-__..:38.5:=783==t-__-90=.2"'128:::,j ~!.~ ~:~~.~L :!!!!~.~~..; __6=.::182=7:;::00607="-1
FSt.=Louis=·'-__-fMobile==0il= +-__..:38=.5783=t-_--=.-90=.2:::128""': 63109: 38.5867; _'::.;90::;.29=33:;.'_--,6::.5~34",0~5::::0041
FSt.=LoaiI=·=--__-fMobile====-0il==- +-__-'3~8.::57='83=r----90=.2"'128=i~~= ~.!!.~~~•..••.~~·.~~.~r:·:~ ~:~~.:::---4:.:;.7;;;;9..::45",804=59""
SlLoail Mobile Oil 38.5783 ·90.2128, 63111: 38.5633: __•.=.9O=.=15~,-....::;3.23=8~1083=774
St.LoaiI YobiIeOil 38.5783 -90.2128' 6311~ 38.705j - -90.3633' 15.88210464
FSt.=Louis=·=-----fY=obiIe==:.:0il=-------+----'38;;;;.:::.5783==t---.9O=.2::128::::.,r..........···6ii·isr......·i8:6767[........·~90.2383..' --8::.2:::06::23=92"'46~

~ Louis Mobile Oil 38.5783 -90.2128j 6311~ 38.5817("--'--.;0.2617; 3.957227814
FSt.=Louis=·'-----fY=obiIe=:;;0il=-------+---..:38:=.5:.:783=r----90=.2:::1=i28j•....•......···i.iil~..•..•..··38.59S'f..····..:9ci:2ii·7:-;-":2."'03=609=31:::SS'

St. LoaiI Mobile Oil 38.5783 -90.2128: 6312Ci 38.6933j _90.2/iE 10.03550211
FSt.=LoaiI=·'-----fMobile==0il=-------+---..:38.5="'783=t----90=.2:::1=:28i" ····..·6i122! ··i8.S8sr··· ·..·~:4i'!-, --"'15:::,929=1"'4='1911

FSt.=Louis=·'--__-fMO=biIe=0il= +-__..:38=.5"'783=t -90=.2:::1=28::.;: ~!~~ ~,~~C :!!!!~~:_: _-,9",.34=15:::9:::129~1
St. Loaio Mobile Oil 38.5783 -90.2128, 63115, 38.5217, -90.2967: 8.170406471
St. Louis Mobile Oil 38.5783 -90.2128' 6312~ 38.55;------:90"'.3"'8:-:--'1"'3"'.6900=::'39"'S4=.f

FSt.=Loaio=·:.....---f
Mobile
==0il=-------+--..:3"'8:::.5::.:783=t--..:-90=.2:::1:::.28!r-......·......6ii·28!....·..·is:4967~ ......·..:9037i,·.;..,--=14:::.4"'2::05=94::974

St. Louis Mobile Oil 38.5783 -90.2128; 631~ 38.47T -9O.3217~ 12.39885076
FSt.=LoaiI=·'-----fMobile==0il=-------+----'38:=.5='783=t---_90=.2"'I=28:.;j······..•..·•..i.ii32j......•..i8:67i,1·..·..···:9ci:368:i:-j--1"'4=.64::'3:::9=43:':5=.f8
St. Louis Mobile Oil 38.5783 _90.2128' 63133' 38.676,T _90.305: 10.88610449
FSt.=Louis=·'-----fY=obiIe==-0il=-------+----'3~8::.5='783=t---_90=.2::1:::.28=yi 6ilit'..·..·:;g:m3~ ~9034.., -"'::;16;':;.5::;:0':::13"'067""""'9
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Computation of Average Dray Cost

I='Sl=LouiI=·:......__~M=~=::.:0il=-------+_--..::3:::8.:::57:.:83'1---...;-9O=.2::;128=-:L ~m~l ~:?~L. :~~~g:_...;1::.:;5",.4873=.:..74::.:;5~8
I='Sl=LouiI=·:......__~M=o:::IDIe=0il=-------+_--..:3;;:;8."'57:..:83'1---...;-90=.2::.:;128==.:;. 63137: 38.7483: -90.2183..: _...;1:::3.::..73",1:::280=72"1
1=':=~=::"",,--~~=~~1DIe=:=-------+---":::::::~:::5~:'::'1---';;::=:~::;~:~:·~·:·:::::·:·:·:·:~~i~F=~~~~~;1::·::·~·:~:]~~::---=:;:;::==.:..~~,-,4.:..:",
Sl LouiI MolDIe Oil 38.5783 .9O.2128:-"~-~"-6:jl44f~'38.6217: ...... -90.35: 11.6171003

F;=E:=:=-----f:=::;:=-:=-------t---..::;;:;::'''~~:..::'=t---...;::.=:~::.:;~:=i~:~:~::=·.·.·.~fi~:j;t:::::j~~;'ti --:..:1~::.:::.::~~.:.;1..::8922:::.:6':

I='Sl=LouiI=·:......__~Sa=nm>ah==.:.Foods==-------+_--..::3:::8.:::;5864=t_---=-9O=.2"'108::::.:L ~!.~!l ~~:~.~~ :~:~?!.?:__4:.::.2::.:;1;:.:55::.:;98:::.:1::.:;5~8
FS:::t~LouiI=·=____-fSa=nm>ah==.:.Foods==__ +_--..:3;;:;8."'5864=t_---=-90=.2::.:;108==.:~.-~_ 631~ .......2~j_ .._.__-~M7:<-~_....:4:::.1:;:;42::4:.::009=::.:.t7
Sl LouiI SanuuahFoods 38.5864 -90.2108; 63103: 38.6333: _90.2167: 3.816079006
I='Sl=LouiI=·:......---fSa=nnnIh==.:.Foods=:......-----+---..::3:::8.:::;5864=t--....:.9O=.2"'108~!············ ..6i"iii4r········3S.6i33T·······:9iJ:i·iID!:--=2;:;:.2S"'«63=:..:84"'7'"
Sl LouiI Sanuuah Foods 38.5864 -90.2108; 63105r~-"38.643T---- -90.325: 10.30035396
F='=~---t==~=~-----t-----===j--..=;~ <•••••••••••••••••••:••••••••••••••••••• t-.-===J
I=':=~=::......---f:=::==.:.:::==-------+---..:::::::::::;::=t----=::=~"'~:::::;:-~--.;:;:=~~ 3:~~~:----90.;;_90·:::::;~~;;:3:::.;3~'-...::4.::.~::::5:.::::::~::.~::::::j
I='Sl=LouiI=·:......___fSa=nnnIh==.:.Foods==-------+_--..::38:::.:::;5864=t_-....:-90=.2"'108::::.;:.·-··-··_········..63iii9j·········3S:S86;T·······:..;..90w·:29"'··....33,·!:_~6."'6602=6::.:;9O"'3'-'f4
Sl LouiI SanuuahFoods 38.5864 -90.2108; --6311({--"38:iiS;T'-"--9O.2S67: 52525375
F==----t=====-------t---==~r---::.==:· < +----"4.:::;1=="1
1=':=~=::......---f~=nnnIh==.:.:::=:......-----+---..::~:::8~:::5:=t--....:::=~::.~:::::;]-· .._· :~~~~... 3::.~~;1--·:~·;o~;;O':;;.;3.;..]--..:I~:.:;::n:.:;96:::.:::;~"":
Sl LouiI SanuuahFoods 38.5864 -90.2108:"··············63iisr········3S:6767r--······:9iJ:i3ID! 7.62047584

I='S:::t~LouiI=·:......___fSa=nnnIh==.:.Foods=:......-----+_--..::3:::8.:::;5864=t_-....:-90=.2::.108::::.::... ~!.~~ ~:~.~!.~L :.-.....:::?O"O.:;:;:~~;;.;.~";?;:--4"".1:::2663=77=52'1

::: :::::: :::: ::~~:~ :~~~ 3:::~+···-~:~::;;.~:.:c:i-:-":~~:=00:::4~~~::586::::8441

F:=::=:=-----f:=::==.:.:::==-------t---..:~;;:;8:"'::=t----=::=~::.:;~::;::.;:.·.:·.·.::·.·.·.·.:~..;~~r.:·.::=.~;.:;.~r.::.-·...-:·..-.:·_~'"~""::~~..~,~:_...;~:.:~:::.08:::~:.:::::~<.:~':
I=':=::=::......---f~=nm>ah==.:.:::==-------+---..:::::::::::;::=t----=::=~"'~:""'~._.- ::~:..----~~:.~~--=~~~-i-:--~:.:;~68"'.972:::.:17c===8'-f
Sl LouiI SanuuahFoods 38.5864 -9O.2108(··············63i28j·········iiA9671··..·····:9iJ:37i·;: 14.87161861
I='Sl~LouiI=·:......---fSa=nm>ah==~Foods=:......-----+---..::3~8.:::5864=t--....:_90=.2::.108::::.;.j.- ..-...-..-..-...-...::~::.:.~=;~~::::::~ ....~~Z[ ....:.....·.-:9O:..;•••';':~';'?:;;';~?i",--1'-'2.;:;:9':"79::1"'572=J1
I='Sl~LouiI=·:......___fSa=nm>ah==~Foods=:......-----+_--..::3~8.:::5864=t_-....:-90=.2::.108~~.__._ 6313~ ._.18-,~7.gL__~..: _..:1:.:4:;:.45:::998928='9

I='S~t~LouiI=·=____-fSa=nnnIh==.:.Foods==__ +_--..:3:=8.:::;5864=t_---=.9O=.2"'10:;::.;8: ~~~.~~ ~:~.~?; :~~!!~;-.: _..:1~0:::.53448=:::5:::5~1
I='Sl~LouiI=·:......__4Sanuuah===Foods=:...... +_--..::3~8.:::5864=!--....:-90=.2:::108::::.;! 631W. 38.7383: -9O.3;o.4,"!__1:;6;:;:.0987=:o.54::28",
FSl=LouiI=·=____4 Sa=nnnIh==.:.Foods==__ t-__..:3:=8.::;5864=t_---=.9O=.2"'108""C::::=...~!.~~=:::l~~L:~::~~~~.~? ..:_...;1:.:4::::.9893=.:..71:.:96,

1='::::~~~=::......--4:=:::==.:.:::=:......-----+---..:::~:~:::5:=t--....:::=:~::.~~""'8~·::::::=.j~};.~~::~:~:~::J.~~:::.::::.:.~~~}~.<-~ -"';~::~80;:;:·084:::'32::':;~::;::':;:-'-f
St LouiI SavannahFoods 38.5864 -90.2108; 63143; 38.6133: -90.3183: 8.946056985
I='Sl~LouiI=·:......---fSa=nnnIh==~Foods=:......-----+---..::3~8.:::5864=t--....:-9O=.2::.108::::.;,-----63144r- ..···Js:621r-----.-90.;.:.3"'5·<-:-"';1"'1'"'.5:::'93"'3:::25:':5""2
FSl=LouiI=·=____-fSanuuah===Foods==__ t-__..:3;;:;8."'5864=t-_ __=-90:.=.2;=.I08::=.;t...···-··._····:::··6ii·46L:::::~~;.::.::~.~~9(j:«6..7-i-~ _...;2:;0.:.:..7..::4SOO=5.;.:74"f
I='Sl=LouiI=·:......__4Sa=nnnIh==~Foods==__ +_--..::3:::;8.::;5864=t_---=-9O=.2"'108""': 63147: 38.715: -90.2367;-.:_..:1~0.:::59O=33:::9,,13=:J

1=';=E:=::......-----I'r~==~-Foods-------+---..::~~::::::~:.:86'1---..;:=:==I08::::.C:~:;~~ ...-...;;"":::.:~.::::.::::;::.:015
I='Sl=LouiI=·:......__---I'~~exaco=~ _+---=3:::8.:::57:.:86"'1---...;-9O=.2222=;: 63103; 38.6333: .90.2167;-.:_..:4:::.4:::38:::1:::973=7~2
FSl=LouiI=·=____---I'~:.:exaco==-- _+---=38:=."'57:..:86"'1---...;-9O=.2222=:.;.(-··_··_··········63i04j·········ii.6i33y········:9Q:2iii:J~·:_...;2.:::8::1::::8968607=""-1
St LouiI Texaco 38.5786 _90.2222: -"63iOsf""J8.64j;r~----:;o.;is: 9.805930522
I=':~~=::......-----I'~~==~--------+---=:~·:::::=!--....:::===r.· :~·.·.~· ~.~;:~ =;~;~ ~..:..~;;;~ -...;::.:;:~:.:;::;~"'23.;.:25"'1""~
Sl LouiI Texaco 38.5786 -90.2222: 63109; 38.5867: _90.2933: 5.777031129

I='Sl=LouiI=·:......__---I'~~exaco=~ _+---=38:::;.:::57:.:86'1---..;-90=.2222=t ~~~~ ~:~~~j ~:~.~..: _..:4::.2::4607=.::;5682=J
::: ~= :~: :=~ :~~~~ 3::.:~:.- _-_90--90;;.;.363c::.2:O'~:;---=~::::.293;;:;61:.:;73.::;2:=~"ll
I='Sl~LouiI=·:......-----I'IT~.exaco=~--------+---=38~.5:::786=t--....:_90=.2222=;!············..63·ii·~·········3S:6;6;1·········:9Q:2j8j;-.~ -";8::':;.02S=S609=:::'1~1

FSl=LouiI=·=____---I'~:.:exaco==-- _+---=38.::;.:::.5786=t_---=-90=.2222==:L ~!.~~ ~~~.~E[ ~~~.~?~:_...;3:.:;.1::986403==72,
I='Sl=LouiI=·:......__---I'11~exaco=~ _+---=3:::8.:::5786=t_---'-90=.2222="":_--~~ 38.595!. .:~~.1:.;.7:;---=1;:;:.5:::.3006=2::.;466~

FSl=LouiI=·:......__---I'~:.:exaco=~ _+---=3:=8."'57:.:86"'1---...;-90=.2222=;~ ~.!?:~ ~:~~~~ :?!!:?:~;-.~_..:9",.7:.::49607384==,
I='Sl~LouiI=·:......__---I'~~exaco=~ ..;...___+---=38:::.5:::786=t_-....:-90=.2222=:.;.:__ 63122; 38.585; _-90:..;.;...4.;.:1::---=1::;5.:::.16:;9895=.::;23",
Sl LouiI Texaco 38.5786 _90.2222: -"6ii231--~-'" _90.325: 8.614235249
F=-=~---r==--------t----===t-_...:.::=::;:: ··············:··················· --===9
I='Sl~LouiI=·:......__---I'~~exaco=~ _+---=38~.:::57:.:86"'1---.;;-90=.2222=:;~.__. 63125: 38.5217: __.-:.90=.2,-967;.;.;..:_..:7c=~=9=1::.:9734=1
I='Sl=LouiI=·:......__---I'T~exaco=~ _+---=3:::;8.5"'786=t_---=-90=.2222=;~ ~~~?:~ ~..~~.: :?!!~.~;-.: _..:1~2.9467363==:::2=i
Sl LouiI Texaco 38.5786 _90.2222; 63128; 38.4967: _90.3717: 13.76153142

I='Sl=LouiI=·:......__---I'~~exaco=~ _+---=38:::;.5:::786=t_---=-90=.2222=! ~~!.~ ~:~.~[ ~~~.~?..:__I~I::::.8906lI4==9,5
FSl~LouiI=·:......__---fTexaoo== +-__..::38~.:::5786~t-_....:-90::::::.2222:::=::.;~.-_.-.::63:;::13~_.._.~6717~ .9O.3683~ 13.98583352
I='Sl=LouiI=·:......__---I'T~exaco=~ _+---=38:::."'5786=t_---=-90=.2222=;: 63133: 38.6767: _90.305;-.'_..:1~0:::.3634=::96:::5"19
Sl LouiI Texaco 38.5786 -9O.2222("·············63ii"{········3S.7383Y'········..:!i034! 16.02056899
FSl=LouiI=·=-------I'~:.:exaco==----------+---=3;;:;8.:::.57:..:86"'1---...;.9O=.2222=:::.;.;·----63i3s1·~4i;r----:90:..3:.::01'-'7~: -"';1:':5:::.1"'287=11::::5'3
Sl LouiI Texaco 38.5786 _90.2222 r--············6ii3;r·······3S:748:ir········:9(j.2i·83: 13.70349839

F:=~=:=-------I'~:.:===----------+---=~;;:;8::::.:~:..:86"'1---...;::=:====;:········· ;i~~ :~~::~ ::fi~+:--::.::~"'S67=~:.::;76:::27'2

:Sl~~LouiI~~·~======f~~exaco~~~================~=====j38~.~57~86~ t====~-90~~.2222~~+!..-..- ~~!.~: ~~;~~!Z<-L-..-..- -..';"..·-90""..;';;.}c.c~::===~10~.8882~~~1"'46:::.'-'-f,5
Sl LouiI Texaco 38.5786 _90.2222: 63146: 38.6883: -90.4467: 20.17189575
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Computation ofAverage Dray Cost

FSl=Louis=.:.....__-+'I',.,===- ---i_____'3:::8:::.5"'786::::;-__-'."'90"'==;;.•.......•....•~}.~?L ..•....~!!·2t~L. .....•.:~:~?~:_--:"1l,,,.073=6~16~742
FSl=Louis=·:.....__-+'I',.,===- ---i_____'3:::8:::.5"'786::::;-__-'-90===:' 63155: 38.6333; -90.2167..: __.:::.•:::3~8~1973=742
FSl=Louis=·:.....__-+V:..:a1voIiM=~·~ +--...;3:::8:::.5::::87:::5+_--=-90=.2~089~:·.~::~=:·::·~:~!~!j.:~~~~:..•?~:~~{:~::.:.~~~i.~'ii:-! ____'•.:;:.07.:.:;83=35:.;:46'"

FSl=Louis=·:.....__-+V:..:a1voIiM==·=- + __...;3:::8:::.5:::;87:.:5'/-__."'90"'.2::089=;;...._ ..... 63102:__..?~~17.~ _~:.;·::.;I867::.:.~:'--=3::.:.99;:::3:::0;:::59:::5;:::53q

FS~l~Louis=·=___-+V:..:a1voIiM=~·~ +--...;3:::8:::.5::::87:::5+_--=-90=.2~089::::.\.•........•....~}.~~~......•..?~:~~.~; ~.~}.~: __3::.:.7:.:5:.:067=09:.:6~9

F:=::=:'-----+=-~alvoIine=alvoIine=:=--------I-----'~::::::::~:"':I----90~.90.:::=::::::::.;~.~:.:~:::•.••••••:.;~~:::=~;;~.:;L:·::::·:·50:.;;.:~~;~.~:::<J;--=~:::3.:.:1~::;7699=::q~
Sl LouiI Valvoline 38.5875 ·90.2089, 63106; 38.645: -90.2083: •.642227713

FSl=LoaiI=''--__-+=-V=a1voIiM=·=- I_----'3::8:::.5.::87"'51_-....:::.90.::.::2089=:t......••.••••••~}.C?!ll ..:.....?~:~~?[~~~~::.-.....:;~.z;••!J.5::;;••:.:?~~;--=5."'75;::67=90:::':':58'1
FSl=LoaiI=·:.....__-+V.:.:alvoIine==·~ + __...;38=.S87=5'/-_ _=-90=.2::089::::.::._ 631~.~_ 38.5867;__ _,_-90=.293=3:;..:_-,6:::.8;::1.:::39",,18O=78q
FSl=Louis=·:.....__-+V:.:u.::..:.:1OIiM=·=- + 3:.:8::;:.5:::;87:.:5'/-__-90=.2::089::::.::••.••••••••••••~!}.~ ~:~}.~j :?C!~:-:__.:.:;.5::9060623==",3
Sl Louis Valvoline 38.5875 -90.2089: 63111: 38.5633: -90.25: 3.850«8642
~Sl=LoaiI=':""---+V:":a1voIiM=='=--------+----'38=.5.::87:=.51---=-90=.2:::089~'·--- ..·6i1i4f"......·38:7oS1'......·.....90...:;363=3~'--=:::15:::;.663=6::1:::94'1
F
Sl
=LoaiI=·=------+V:.:,a1voIiM==·=--------+----'3"'8=.5"'87"'5t-----'-90=.2"'089:::.(;············631i;r·······3S:67ii.;r········:gom;..: ----'7.5::82=17"'604~1

~Sl=Louis=·:....---+V:..:a1voIiM==·=_ +-___'3::8:::.5.::87:;51-_-=-90=.2:::089~!....•••.:·:•...•~!i.~~:·::·~:· ..~!!:~!!?L·~:·~·: ..:?C!:~.~iz:-!__4:.:;.288=I::84",28=fl
FSl=Louis=·=---__-+V:.:a1voIiM==·=- +-___'38=.5"'87"'5t-_ ___'-90=.2"'089~:__..__.....;~!!~..__1~~.;.........~}'"7r-: _--:,,1.9::3:.:.767::.:.:;13::6,3
~Sl=Louis=·:....---+V:..:a1voIiM==·=- +-___'38=.5.::87:=.51-_-=-90=.2:::089::::.:;.••.•.•........~}.~!l.1 ?~:~~.L ........••~.~~·: _~9.=48:::5=29:;:4::::04,3
Sl Louis Valvoline 38.5875 ·90.2089: 6312:l: 38.585; -90.41: 16.23605746

f'Sl=Louis=·:....---+V:..:.alvoIine==·=--------+----'38=.5.::87:;5+---=.90=.2:::089~;---~63::::1~23Sr--·38SSr ....---90"'.3""25=-:<-;---:"9.84=9::':5."'304'-'=15
i===-----+:==:-..------+-----'=~f_--=="'" : <••••••••••••••••••••:-.-....:::::==,
Sl Louis Valvoline 38.5875 -90.2089; 63125; 38.521?: -90.2967: 8.857696189

FSl=Louis=·:.....__-+V:..:a1voIiM==·=- + __...;38=.S87=5+_--=.90=.2::::089~~ ~}.~~ ~~~.~~ ~~~: _~1.::;.1:;::407=66::::9~1
FSl=LoaiI=·:.....__-+V:.:a1voIiM==·=- + __...;38=.5"'87"'5'/-__.90=.2:::089:::;: 63128: 38.4967; .90.371":<7:,...-.....:1::.5.:::048834==24'"

FS~l~Louis=·=___-+V:..:a1voIiM==·=_ + __...;38.=5::.87:::5+_--=-90=.2089~::·:==~!~:~~:~~~••~!!:~~::=~~.~.?:_~ __1:.:3",.1:.:;.9:.:3;::.5087=-f
~Sl=LoaiI=''--__-1h/~.a1voIiM==·~ .....,I-_.....:3:::8.5:::c87=51_---90=.2"'089~: 63132, 38.6717: ·90.3683; 14.55335991
Sl LoaiI Valvoline 38.5875 -90.2089: 63133' 38.6767; -90.305; 10.58513154p==----t===----------i--.....:=='/---==; " !--===,

FSl=Louis=·=___-+V:.:a1voIiM==·~ +--...;3::8:::.5::.87:;5+_--=.90=.2::::089::::.;; 6313.: 38.7383: .~_,,-90=3'__'4..: __1::.:6::;:.1::.31:..;4;::.31::.:7=-15
FSl=LoaiI=·:.....__-+V:.:a1voIiM==..=- + __...;3::8:::.5"'87:.:5'/-__.90=.2:::089=;r-- 6313Sr-"'"'38:'7"483( -90.3017:_~__1::4::::.9:::88",080=5~5
FS~l~LoaiI=·=___-+V:..:a1voIiM==·=_ +--...;3::8::::.5.::87:::5+_--=-90=.2~089~;···············6:iii'f, ..•••..··;G:i4831·····_··..···..:;.90;::.·::::;21,·CS:;"'·~;__.....:1::3:::.00:.:3"'54"'5:.:.75"f
FSl=Louis=·:.....__-+V:.:a1voIiM==·=- + __...;38=.5"'87"'5'/-_---'.90=.2::::089~L~== ~t~?l.-..- -..=~:~.~L~ :~~~?+:_-=6.~92::684=5.:.:70~1
FSl=LoaiI=·=___-+V:..:a1voIiM==·=- +--...;3::8::::.5.::87:::5+_--=-90=.2:::089::::.;!-..---~j...~~!~~ __.-_-_:~!..8,3~:---"'9.c:.;07-'4:.:13;::;81:.:88'"
FSl=Louis=·:.....__-+V:.:a1voIiM==·=- + __...;3::8:::.5"'87:.:5'/-__.90=.2089::=;;•....••.•.•.••.~!~~ ~!!:~?:!?j :~~.~:_:__1:.:1",.7.::2083=1:.:19•
Sl LouiI Valvoline 38.5875 ·90.2089, 631016; 38.6883: ·90.4467; 20.85108843
FSl=Louis=·=----+V:.:a1voIiM==·~-------+--...;3::::8:::.5::::87:::5+---=.:::90:::.2~089~:-· ..--"'63i47r--3;i"7iST--:;i.236?~:-~1:::0.5:::34=906=19~
i===-----+:=='--------+-----'=~f_---"'=::::.: < '!---===.:::::q
F~~~~~=:=----+~:..:~=BuII::~·~-------+--...;~:::::::::::::~92:::5+---=:"':::::~~~::::.:75 >---~~--. :~%i1 _wm~;m1 ..· ·"-:~:.:::~9~1·,~:.:.7;..~-...;~:::.::::::::::a~7:::~::6649
FSl=Louis=·=___-fSla=.=YIB:::uIk:.... +--...;3:::8:::.5::,;7924---..:."'90~.1~9~75~·········· ..···6:ii;;2r······..38:63·i7r-.. ···..:·:~90:.:;:i~867~:::.··:·;-;_....::4.3::.2:.:7~07:.,,5:::284q
Sl LoaiI ISIovBull:: 38.5792 .90.1975:"--"6'3'i031-·--3Ii:6333T'--- ·90.2167: 4.634387198
FSl=Louis=·:.....----fSla=.=yIBull::==------------i-----'3:::8:::.5"'7929----."'90"'.1::9~75i···············631ci41·· ..·····3s:iiii':i[..·····..:902i8j..; --3"',22=460=52=1=-12

FSl=Louis=·:.....__--fSla=.=VIBull::='-- ---i_____'3:::8:::.5"'7929- -90=.1::9.:.:;75:.;:: :===::~.!~~r:: .....~~:~.~~.C=~ ...:~~~~;__---'1:.:1=.5"'2067=1:::66",
SlLouis S1a..BuII:: 38.5792 ·90.1975: 63106; 38.645: -90.2083, 5.383111268
FSl=LouiI=·:.....---fISlov=.::IBuII::==------------i-----'3:::8:::.5::,;7924---..:-90=.1~9.:.:75:.;;·---- ..·631081--..·38M33r---'-90=.25:::3::::3::-,--6:::.86083==89"'4""3
p==----;====------------i-----'=='/---===-: "' +--===""
FSl=LouiI=·:.....__-fSla=.=.. IBuII::==--- ---i_____'38=.5::,;7924-__..:."'90~.I~97.:.:5:.;:._ ~~1~ __~~ _.....:..90.;;.:.::29::;3::.3::_---'7:.:;.7"'5.:.:75::;98S=349

FSl=LouiI=·:.....__--fSla=.=VlBull::==--- ---i_____'38=.5"'7929- .c:.;90"'.1::9.:.:;75:.;: ~!t~ ......•••~:~}.~.[ :~:~~':-._ _,5:.:;.72=75:.:;3::.;60::57"-1
FSl=LouiI=·:.....__-fISlov=.::IBuII::==--- ---i_____'3:::8:::.5::,;7924-__..:."'90~.1~9.:.:75:.;:_ 63111, 38.5633, .90.25~,-....::4::::.4:::284=3603=7'1
Sl LoaiI SIovBuII:: 38.5792 -90.1975: ·---~ ·38.705T'·..·-.;;:;633' 16.80178858
p==----;==-==--------I-----'==I--....::==; "' ...---===::=j
Sl LouiI SIoyBull:: 38.5792 -90.1975: 63115: 38.6767~. -90.2383, 8.532549966
SlLouil SIovBull:: 38.5792 -90.1975~ 6311~ 38.5817' -90.2617j 5.186794126

FSl=:LouiI=·'-----FSIaY::L::BuII::='--------+--...;38=.5:.:792'9---..::-90::.;.:::I97:..:.5::.;~ ••••••••··•..··63il~········..38:S9Sr·······:90:2:ii7::-;--=3=.04:::1"'368=15'2

FSl=Louis=·=-__--fSla=.=V:BuII::==--- -;r-_ ___'38=.5:.:.7929- -90=.I::97"'5~t.....•.••••.•••~}.* ~~:~?j .......••.••:~:~~: _-:;10",.502=67=825=-1
SlLouis SIo..BuII:: 38.5792 -90.1975: 63122E 38.S8S; -90.•1: 17.16151383

FSl=Loaio=·=---__-fSlov=.=:BuII::='__ --t__.....:38.=5.:.:;792"'t__-'.90=.I::.97""'5~•••••••••••••••~!~j ••••.•••••••~~~l ~~~:-:__1::;:0::;:.5::.59:.:56:::;1::1=-15
Sl Loaio 510..Bull:: 38.5792 -90.1975: 63125; 38.5217: ·90.2967: 9.256492788

FSl=LouiI='---'__-1S1ov=..::Ball:='__ + ___'38:::.::.5792:.::::;I-__-90=.I::97"'5~t..•.•.•.•.••..•~}.~~ ••..••.••.•~~.~L. ~~:~._..:1",• .92=06",1::.;854"'1
~Sl=LoaiI=·:....---fSlov=~:BuII::='----------t--.....:38=.5.:.:7924---..:.90=.l~97:.:5:.;'-_ 631:ZS: 38,4967; .~-90.;:;.3::.7~1"-";---,1~5::..560=S6667=~
FSl=LoaiI=·:.....__--fSlov=.=:BuII::='-- --t__.....:3"'8.:;:.5.:.:;7929- -90=.l::.97""'5~ ••••••.•.•....•~!~ ~:~?I·:=:..:?C!~.~}.?:_!__1:.:3;::.3:::;51:.:06::.287=f
Sl LoaiI SIo..BuII:: 38.5792 -90.1975, 63132, 38.6717: ·90.3683, 15.68093543

FSl=Louis=·:.....__--fSlov=.=:BuII::='_ --t__.....:3"'8=.5.:.:;7929- .90=.I::.97=;5t ~}.~~ ~:~~L. -....::.:~?O:::.~=..::::~;-:-"';1::1:::.7:::16:::284=5
4
7

Sl LoaiI SlaY Bull:: 38.5792 -90.1975: 63134, 38.7383; .90.34: 17.2.281301
Sl Loaio .SIovBull:: 38.5792 -90.1975~ 63135~ 38.7483r·---90~.30=17,..~--:.16:.::.03=51;::0993=!
F"=~---F==-------+--=~I_-.==~ : < :----=-===,
Sl Loaio SIovBull:: 38.5792 ·90.1975: 63137; 38.7483: -90.2183, 13.75432859

FSl=LoaiI~'"--__-lI=SIovl.!JBuII::='-- + ___'38=.5792~I-__-90=.~I97~5~t.....•••••••••~}.~?l ~:~.~~ ~~g:_..:8=.0009.::.:::..,:.:1:.:73",,2
FSl=Louis=·=___-fSla=.=..lBull::='-- ---i_____'3::::8::::.5"'7929-__..:-90=.I~97~5: 631.3: 38.6133; -90=.3::;183::.;.'_-::10~.1:::33:::28736=""
FSl=Louis=·:.....__--fSlo=.=VlBull::='-- ---i_____'38=.5"'7929- -90=.I::97.:.:;5:.;~· .•.•••••••.••••~!~j ~!!.~.~?J...==.:?C!~.~.:-~ _...;1::2.:.:,7804.:::.;.:.:;79:.;:48"1
SlLoail SIoyBull:: 38.5792 -90.1975:. 631016; 38.6883; ·90.«67: 21.9614462
FSl=LouiI~'"-----lI=SlaYl.!IBuII::='--------+--...;3::8:::.57:;:92,..--~-90.:: ..::197~5::;;·-·-- 631.7: 38.71=5:;';'--;;;;.90=.23~6~7:;---.::I:.::I:::.•~10:=7.=t5

Sl LouiI ISIovBull:: 38.5792 -90.1975 (······..····6315S!""······:i8:633:i["······..:go:2i·67, •.634387198
FSl~Paul~=----fN~acth~~stor~Steel-------+--...;«=.90::,;1~71---=-93=.023=I~~- •.-..•-••-••-••-•••...:.~::~I:-:.~~.!~:~~~ ....~:~j...:~~·~';:;~::..;..AA.~~;--::;7:.:;.2.:.:.7"'5.:.:;57::.9"'5
SlPaul NacthstorSteel «.9017 -93.0231: 55104; «.9517; -93.1583: 11.6371784

F
Sl
=-Paul=-----F

N
=acth=stor=Steel=:.------I-----'«:.=.90"'1""71--....::-93"'.::;023=;I:'----moir-:ii.9s33; ......·......--93~=.17':"5:;--:--1-'3:.::.92::;0289:..:.::.::::;1."f

FSl~Paul=----fN~acth=~stor=Steel=::.------+---'«::::::.90:::1~7+---=-93~.023=-I:(····..·•..··SSi·O;!""·········4S:;;t·····..·:9:i.iii8j·..., -....::8.~75::1.::64=2~13~3
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Computation of Average Dray Cost

~St.=Paul=-----fDakota==--------+_--..;:«",.::::903=5l_---,,-93=.02:::1:::..;9~...........•...~.~~.~~i ~~;~.~?~[ :~,~~+:_-=13;::.5;.:166=709=14

~St.=Paul=-----fDakota==--------+_--...;...",.::::903=5l_----,-93=.02:::1:::9+: ;::;55:;.:1,o14"<: «.9683~ -93.1983:.::::,;:__.:;15:::;.1,-,7.::122:::7'"1
~St.=Paul=-----fDakota==--------+_--..;:«",.::::903=5l_---,,-93=.02:::1~9~ ~~~!.~~~ ~?~.~~~=~;!?~;-! _...;1:.:2.385=;.:0",58:.:18,
St. Paul DakDIa «.9035 _93.0219: 55117: «.9917: _-9=3.::;I03::::z;3:c---:;9.:::.689348992=="4

1'St.=Paul= -¥Dakota== +-__..;:«"'.::::903~51_---"-93::::::.02:1~9L....•........~~~!~ ~:?~~~~ ~,~!.'!":--4"'.400969868===t
~St.=Paul=-----fDakota==--------+_--..;:«"'.::::903=5l_----'-93=.02:::1:::.;9: 55120: «.8733: -93.13....: _...;9",.06=107:.;..::492=-t6
St. Paul Dakota «.9035 -93.0219(-'-- 55121~ --44.8.4331·--..---:93:i6s~ 12.53309525
~St.=Paul=-----fDakota==--------+---...;«"'.::::903=5t-----'.93=.02:::1:::.;9~···············SSi2{········44:SOi7r·······:93:i983;-~ -"';1:':6:::....'::2"'02'::7::6'2

St. Paul Peawv «.9072 -93.0208: 55101: ·-.........9683~.. -93.0833: 7.056125282
~St.=Paul=-----tp:..:p_='L--------+--...;«"'."'9O:.:.72=t---_93=.02=08r ......·..····SSl04t....···:«:9'si:;r..·..···:9i:i;·8i+-:-":'1:::1.66723=:::;07=16
St. Paul Peawv «.9072 _93.0208~ m08(-··-4:i.9833r..-~·:93.i75~ 13.88200414
~St.=Paul=-----fp=_"'-L..--------+---..;:«:;:;.::::907=2l-----'_93=.02:::08:::.;~············· ..S;·i~·· ..···· 4S:cii1'········::9i:oi83;-~ --'8:::.3"'0==14:::9773=""5

~St.=Paul=-----fP=-"'-L..--------+_--..;:«"'!J07=.:.2l_---"-93=.02:::08::::.;~ .........•....~~~.!!li ~~:~.~1 :??·~~.~?+:_ ___'1:::3"'.4293=6:.:2"'11
St. Paul Peawv «.9072 _93.0208: 55111: <<.9017~ ...;:-93",.::;20;::.5:;--,,14:::.877::.;.::0934=1,..
St. Paul P_ «.9072 _93.0208~ 55112E 45.0717: --··~3.2033~ 19.83503407
~St.=Paul=-----fpC:.~.WV"'-L..--------+---..;: ..."'.::::9O::':7':'2l----"_93=.02:::08:::';~···············ssii·i~······· ..4S:cii3;1'········:;;i:i·483;-~ --'1:::3=.3"'9083=1:':87'-1
St. Paul peawy «.9072 _93.0208:'- 5511~---:;'-968i-" -93.1983: 15.15477786
FSt.=Paul=-----tp:..:peawy='L--------+---'«..::.:..:9O:.:.72=t----93=.02"'08=:~==~:··· ..SSl~:::.·····:«:9'i;3~.:==.::~:.~~!J;'!""~ --=1"'2.4:':5""8302":":"::67'

~St.=Paul=-----fP=-"'-L..--------+_--..;:«"'.::::9O"'7.:.2l_----'-9"'3=.02:::08:::.;: ..•........•...~~.!~.~L. ~,??~?~ :~;~.~~.~::___---"9:::.5~33~83:::;3~609:::g

~St.=Paul=---_FP.:..=WV'----------+-----'«..::.9072==t----=-93::::.:.:02"'08~~ 55119~ «.9567: ...;:_93.~.:.:.01':_~--"'4.090=1"'4"'384:::2,
loSt.:!:..!:Paul~ ~P.::..=voYr...... _+---..::«::.:.907:::::2=t---.:::-93;:;.:.:02~08:::_:---·,~ ..--.:cEi33r·..·....·-93.13: 9.230743888
'St. Paul pftWV «.9072 _93.0208r-..·······....ssi·:iiT"......:«:843{·....··..::9i:i'6;..: --'1"'2:':.73::::3:":0"'55==92"1
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Computation of Average Dray Cost

FSl=Poul= -fP=-= + __...;::44::;.9O=72=t-_--'."'93"'.02=08";~ ~~~.~J ~:!l!!t?~ ::?~·.!~!"":__-"16,,,.66=96::2,,1
FSl=Poul= -f&wkinl==·"c:::banical=='=- ......,f---:::44::;.923=9't----'-93=.0::3:::83::.;: 33101, 44.9683, .93.0833:.;.:_ _,4:::;.1".1.::.:33:::3.::.:393",-7'-1
FSl=Poul= -f=::==:,,~:::=_=:..=ol'------+--...;::44::;.923=9't----'::=:~::~::::~:·:~~=·:..•..~f~~:~:~....n~;r:::·:::::?:~Ji~+:. _--,8:::3:.:;79~1~31~748
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Computation of Average Dray Cost
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COmputation of Average Dray Cost

I I I Total: I 58179.4198

I I A_Dray LeDI!th:I 14.676947S3

I I Ann... Dray Cost: I 44.03084258
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