BEFERENCE USE ONLY

REPORT NO. DOT-TSC-0ST-77-41

REGIONAL MARKET, INDUSTRY, AND
TRANSPORTATION IMPACTS OF
WATERWAY USER CHARGES

David L. Anderson

Robert W. Schuessier
Peter A. Cardellichio

OFFicE CF
PATENT COUNSEL

U.S. Department of Transportation
Transportation Systems Center
Kendall Square
Cambridge MA 02142

AUGUST 1977
FINAL REPORT

DOCUMENT IS AVAILABLE TO THE U.S. PUBLIC
THROUGH THE NATIONAL TECHNICAL
INFORMATION SERVICE, SPRINGFIELD,
VIRGINIA 22161

Prepared for

U.S. DEPARTMENT OF TRANSPORTATION

OFFICE OF THE SECRETARY
Office of the Assistant Secretary for
Policy, Plans, and International Affairs
Office of Transportation Economic Analysis
Washington DC 20590



NOTICE

This document is disseminated under the sponsorship
of the Department of Transportation in the interest
of information exchange. The United States Govern-
ment assumes no liability for its contents or use
thereof.

NOTICE

The United States Government does not endorse pro-
ducts or manufacturers. Trade or manufacturers'
names appear herein solely because they are con-
sidered essential to the object of this report.




Technical Report Documentation Poge

1. Report No. 2. Government Accesston No. 3. Recipient’s Catolog No.

DOT-TSC-0ST-77-41

4. Title and Subtitle 5. Report Date
REGIONAL MARKET, INDUSTRY, AND August 1977
TRANSPORTATION IMPACTS OF WATERWAY 6. Performing Organization Code

USER CHARGES

8. Performing Organization Report No.

7. awtor's) David L. Anderson, Robert W.

Schuessler, Peter A. Cardellichio DOT-TSC-0ST-77-41
9. Percorming Organization Name and Address 10. Work Unit No. (TRAIS)

U.S. Department of Transportation OP727/R7811
Transportation Systems Center 11. Contract or Grant No.

Kendall Square

Cambridge MA 02142

13. Type of Report and Period Covered

{]2. SponsBrmg Agen{:cy Nam;: ond gdd':'[fss tati . Final Report
epartment o ransportation -
Of%ice pa tpe Selretsd P . September 1975-June 1976
Office of the Assistan Secretary for Policy,
P%?ns, agd International Affairs 1 14. Sponsaring Agency Code
0] e of Tr ation Economic An sis
Washington ba 5Boggation & a-ysi

15, Supplementary Notes

16. Abstract

The objective of the report is to analyze the impacts on water-
served economic markets and water transportation of the imposltlon'
of user charges designed to recover Federal outlays for the operation,
maintenance, and repair of the U.S. waterways and ports (OM&R). The
report describes the development of a preliminary impact model based
on an analysis of waterway network operations and a stage-of-processing
analysis of markets dependent on water carriage. Initial results from
the models are based on the assumption that 100 percent of the
operations and maintenance costs of waterways and ports will be re-
covered. The models calculate the differential impacts between
segment-specific and uniform-fuel tax-collection options for a variety
of commodity groups and markets, using 1972 waterway traffic data.

In general, user charge impacts on regional market prices for
commodities shipped by water. were found to be not substantial.
Delivered commodity price impacts rarely exceeded one or two percent
for 100 percent recovery of OM&R on the Mississippi River System.

The major impacts, if any, due to cost recovery are expected to occur
in the transportation sector. Existing water right-of-way subsi- '
dies and substantial fixed investment in water-oriented shipping
facilities insulate much barge traffic from other-mode competition.
It is likely that, for present, waterways can retain existing
traffic under user charges, but over ten to twenty years may stand
to lose new traffic to other modes as nlant location decisions
reflect cost recovery considerations.

7, K ds 18. Dci'ribu'ion Statement
dsef'&ﬁarges,
Waterway Transport, DOCUMENT IS AVAILABLE TO THE U.S. PUBLIC
: THROUGH THE NATIONAL TECHNICAL
COWmOdltY Flow, . INFORMATION SERVICE, SPRINGFIELD,
Price Impact Analysis VIRGINIA 22161
19. Secunty Classil. {of this repart) 20, Security Classif. (of this page) 21. No. of Pages 22, Pnce
Unclassified Unclassified 116

Form DOT F 1700.7 (8-72)

Reproduction of completed page authorized







PREFACE

The U.S. Department of Transportation initiated an
analysis of the impact of Federal navigation cost recovery
during May 1975. This study is one of a series conducted
to examine the modal traffic and carrier impacts of impo-
sing waterway user charges on the U.S. shallow and deep-
draft navigation system. The information provided by these
studies will be used by Government and industry to help
shape future transportation policies and to aid in public
resource allocation decisions across programs.

Work to date has focused on the evaluation of various
cost recovery options, such as fuel taxes, segment tolls,
and lockage and license fees, and on determining their im-
pact on both waterborne commodity movements and alternative
distribution systems. Ongoing analysis is evaluating alter-
native deep-draft navigation user charge options and investi-
gating their impact on both foreign and domestic traffic,
inclading both coastal and Great Lakes trades.

This report was prepared by the National Transportation
Research Division of the U.S. Department of Transportation
(DOT) , Transportation Systems Center (TSC) in Cambridge MaA.
The study was sponsored by Dr. Philip E. Franklin, Chief,
Special Projects Division (TPI-34) in the Office of the
Secretary, Washington DC. Cooperation of the U.S. Coast Guard
and Army Corps of Engineers is acknowledged and appreciated.

Major contributors to the research and model development
in the report include John Witten, Cynthia Greves, Ted
Glickman, Lucy Ferguson, and Rene Smith. Programming of the
impacts models was accomplished by Bob Mandl. The cooperation
and assistance of the Army Corps of Engineers, Office, Chief
of Engineers, Planning Division, and CACI, Inc., Arlington
VA, are gratefully acknowledged.
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1. INTRODUCTION

The report presents results from an ongoing Department
of Transportation analysis into the regional market, in-
dustry, and transportation impacts of imposing waterway user
|charges to recover Federal navigation expenditures. 1In
recent months, several proposals to initiate phased nava-
gation cost recovery have been given serious consideration.
In the Presidential FY77 budget document, the Office of
Management and Budget (OMB) proposed levying a $80 million
tax via river segment tolls and lockage fees on the shallow-
draft navigation system of the U.S. to recover almost one-
half of the Federal operations, maintenance and repair
(OM&R) expenditures in 1977. By 1979, the recovery level
would be increased to 100% of OMsR.

The U.S. Department of Transportation has recommended
an alternative approach involving fuel and tonnage taxes
designed to recover ten percent of annual Federal OM&R as
well as new construction costs for the entire (shallow and
deep draft) navigation system. The fuel tax would be set
to recover $65 million in addition to $10 million already
collected in tonnage duties on foreign trade. A study
would be conducted during the next three years to assess
the impacts of a phased recovery program for user charges
aimed at eventual total recovery of Federal navigation

expeﬁditures.
1.1 BACKGROUND

Federal Government support of commercial navigation

activities includes channel dredging in rivers, oceans, and



Great Lakes ports by the U.S. Army Corps of Engineers(ACOE) ;
construction, operation, and maintenance of the locks and
dams in the system (ACOE); riverbank stabilization (ACOE); and
maintenance of a system of aids to navigation by the U.S.
Coast Guard (USCG). The multipurpose nature (e.g. hydro-
electric , recreation, commercial navigation, and irrigation)
of many water resource projects makes specific cost allocation
to functions difficult. However, it has been estimated that
the Federal Government spent $660 million in FY 74 for the
navigable waterway system-- $385 million on the shallow-draft
system and $275 million on deep-draft operations--including

operations and maintenance as well as new construction.

Due to a perceived imbalance among transportation modes
with regard to Federal subsidy of systems operation, it has
frequently been proposed that the Federal Government should
tax the private users of Federally provided navigation rights
of way to recover these expenditures. Currently, navigation
system expenditures are funded from general revenues with the
only direct cost recovery being the tonnage tax and light
money collected from U.S. flag and foreign flag carriers

operating in U.S. trade with other nations.

Navigation cost recovery is alternatively justified on
the basis of equity or economic efficiency arguments. The
equity argument points out that the benefits of Federal
provision of navigation facilities accrue to a single mode
which competes with other private carriers, and to particular
regions and groups of shippers who compete in private markets
with others not so favored; yet general tax revenues support
the construction and operation. The result is an income
redistribution in favor of water carriers and water-servec
shippers and regions. In light of the current financial
difficulties of rail carriers competitive with water trans-

portation, such a subsidy should be closely examined.
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The efficiency argument states that the subsidy of
operations of one mode may encourage private resources to
flow into economic activities that are unjustified from the
point of view of the efficiency of the economy as a whole,
and thus, may reduce national income. Since the superiority
of water transportation in present commodity movements and in
regions served has not been established, a general subsidy
from public revenues may act to encourage overdevelopment of
certain activities at the expense of more rational use of

resources.

Several alternative recovery schemes are available
including vessel license fees, bunker fuel taxes, segment tolls
(ton-mile taxes), and lockage fees. Each option has unique
characteristics and impacts, with combinations a possibility.
License fees on ships, towboats, and barges (invariant with
navigation activity) have some justification (from the
efficiency side) in recovery of purely fixed or sunk invest-
ments in facilities. Segment tolls would tax each waterways
operation for the amount of Federal expenditure on that section
of river or port alone. Such a toll would penalize high cost

rivers and benefit low expenditure segments such as the Lower

Mississippi River. Uniform fuel taxes across all river segments

would act to subsidize h;gh—expenditure, low-traffic rivers by
imposing additional taxes on more efficient rivers. The
choice among recovery strategies must balance equity and
efficiency considerations to avoid major disruptions in
traffic or rapid disinvestment in existing water-oriented

facilities.

The timing of cost recovery is another important issue,
particularly with respect to the construction costs of new
facilities. For developing waterways with growing traffic,
constant (over time) cost recovery schemes would discourage
traffic and inhibit expected growth. Staggered cost recovery

linked to traffic potentials would not discourage such growth.
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1.2 OVERVIEW OF REPORT

The report develops and exercises a User Charge Traffic
and Market Impact Model to size the effects on shippers
and carriers of an eventual 100% OM&R cost recovery for
navigation expenditures. Because no agreement on type of
recovery, percent recovery, or time-phasing of recovery exists,
the methodology is sufficiently general to evaluate most
recovery schemes and all recovery levels proposed for the
shallow-draft system. For Phase I of the study, the models
were set to look at full (100%) recovery to determine if
and where serious impacts on markets, industries, or carriers
would occur to help direct Phase II research. Further, a
pilot study (performed two months aao) which considered the
effects of a 10% recovery via fuel or segment tolls on
transportation and product prices revealed impacts to be so
small that intelligent analysis was not possible. For
example, it was difficult to discuss product market effects
or modal diversion with a user charge impact on grain prices
of less than 0.1% generated by 10% recovery levels. The
analysis in the report should be considered "worst-case"
impacts, and an effort to identify problem areas rather
than precisely to quantify impacts. The results must be
considered preliminary, given that the report completes
the first part of a two-part program. The second will firm
up quantitative impact estimates on transportation and
market prices, examine modal diversion issues, and deter-
mine financial impacts on carriers of various user charge

options.

The report employs a stage-of-processing approach in
analyzing the major sectors of the economy most affected
by cost recovery in navagation; grains, fertilizer, energy,
steel products, mining, and construction aggregates. The

report is organized as follows: Section 2 describes the



user charge impact methodologies developed for the study.
Sections 3 through 10 detail market and industry impacts
in major sectors of the economy from 100% OM&R )
navagation cost recovery. Section 11 examines the impact
on main river segments of reduced traffic levels on small-
er, high public cost rivers due to user charges. Section

12 contains some preliminary conclusions.
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2, USER CHARGE IMPACT METHODOLOGY

The user charge impact methodology has as a basic ob-
jective the study of regional market, industry, and trans-
portation impacts due to the implementation of cost recovery
mechanisms for Federal navigation expenditures. The initial
phase of the effort has involved developing a procedure for
(a) calculating the effects of various user charge options
(both type and level of recovery) on specific waterborne com-
modity flows and regional market areas, and (b) translating
user charge-induced increases in water carriage costs into
final product price and demand effects via a stage-of-pro-

cessing analysisl of impacted markets and industries.

In this section, we describe in detail the structure
and content of both aspects of the impact methodology. Sec-
tion 2.1 examines the waterway traffic impact model; and
section 2.2 outlines the general form of the market and in-
dustry stage-of-processing analysis. Both models are used
extensively in subsequent sections to determine impacts on
specific river segments and producers operating on these

segments of user charge options.
2.1 WATERWAY TRAFFIC IMPACT MODEL
In brief, the waterway traffic impact model combines

data concerning the network, commodity flows, carrier rates,

and proposed user charges to calculate changes in traffic

lStage—of—processing analysis uses input/output (I/0) co-
efficients to weight relative effects of input price
changes on final product prices. For example, user charge-
induced increases in price of coking coal would be trans-
lated via I/0 coefficients into final steel price impacts.

s




density and cost to shippers due to various cost recovery
schemes. Individual model components and data bases will
be described below, and then integrated into the overall

impact model structure.

The waterways network is the basis upon which subse-
quent model components are developed. The network is an adap-
tation of the waterway traffic network developed for the In-
land Navigation Systems Analysis (INSA) program of the Army
Corps of Engineers (ACoE). The ACOE network divides the
Mississippi River system (including all contiguous waterways)
into 256 Port Equivalents (PE). The set of PE's covers the
entire inland waterway system as described in the ACOE publi-

cation River Point Directory. Each PE consists of two end-

points and a centroid. Each endpoint and the centroid have
a river mile establishing their position on the river system.
A complete description of the PE concept is found in the INSA
final report series, currently being published by the ACOE,

PE's can be a mile or a hundred miles in length, depend-
ing on the density of traffic on the river segment. TSC has
converted the ACOE network into a flow simulation model, capa-
ble of handling alternative traffic loadings and of routing
traffic among all points on the inland waterway system, The
TSC model preserves segment distances for river sectors in-
volved in a movement within the system. For example, a move-
ment from Savage, Minnesota to New Orleans, Louisiana would
have two segment distances preserved in the network; mileage
from Savage to Cairo, Tllinois (Upper Mississippi River sec-
tor) and from Cairo to New Orleans (Lower Mississippi River

sector).



To evaluate the impact of segment-specific tolls on waterways
commerce, it is crucial to preserve these sector distances. Seg-
ment tolls vary widely among river segments, and individual
segment mileages are necessary to calculate the total origin-to-
destination (0/D) segment toll for a commodity flow that involves
a number of specific river sectors. At present, the complete
network flow model is resident on the TSC computer, eventually
to be integrated into a multi-mode network model for traffic di-

version analyses.

The second importatnt component of the model is the
commodity flow data base. Again, the ACoE provided DOT with
complete 1972 PE to PE waterborne commodity flows for 48 commod-
ity groups. To reduce analysis requirements, TSC has con-
densed the ACOE commodity groups to 24 as shown in Table 2-1.
Substantial reprogramming of the tape was necessary since
flows that have origins or destinations outside the Mississippi
system or Gulf Intercoastal Waterway (GIWW) are included. In
these cases, unless both origin and destination were outside
the Mississippi River system, the origin or destination PE
coding had to be altered to reflect where the commodity flow
entered or left the Mississippi River system. In this manner,
portions of the shipment using part of the Mississippi or
GIWW system are included in ton-mile traffic density calcu-
lations for the network, and subsequently can be charged a
toll for the portion of the "taxable" river system the ship-
ment traverses. The traffic flows were then loaded on the
network to calculate segment (PE) traffic density for indivi-

dual commodities and total flows.

The initial and primary impact of user charges will be
on rates charged by water carriers for commodity shipments.

Under either a segment toll or uniform fuel tax, the carrier

2-3



TSC CODE

TABLE 2-1 .

TSC AGGREGATION CODES —~ USER CHARGE STUDY

COMMODITY

Coal

Lube 0il/Coke/Crude

Gasoline

Jet Fuel/Kerosene

Distillate Fuel 0Oil

Residual 0il

Chemicals, Drugs, etc.
Synthetics

Fertilizer

Other Dry Bulk

Primary Iron and Steel
Waste/Scrap

Sand/Gravel

Salt

Lime/Bldg. Cement/Stone Clay
Agricultural Producfs/barley, rye, oats
Flour, processed agricultural goods
Corn

Wheat

Soybean .

Forest Products/Lumber
Paper/Pulp

Phosphate Rock

Miscellaneous

ACoOE CODE

1
8,3

2
4
5
6
7
9

11
14, 15,
18, 19,
20, 21,
23
26
29
31, 32,
35, 39,
42, 46
36
37
38
43, 44
45
27
28, 33,
47, 48

, 10, 12,

16,
24,
22

30
40

34,

13

17
25



incurs additional fixed or variable costs of operations that
must be amortized among existing commodity shipments. Given that
carriers and shippers have varying degrees of market power,

the amount of user charge passed on by the carrier may vary
across commodities and regional markets. One major factor

is whether railroads respond with comparable rate increases.
Lacking specific information on patterns of price discrimination
by waterways carriers, we have assumed that carriers will

(a) pass 100% of user charges through to shippers, and ( b)

each commodity shipment will bear its full toll with no dis-
crimination between large or small shipments, among shippers

and regions, or between peak and off-peak periods.

The unrealistic nature of these assumptions is recognized,
but no firm empirical evidence has been available which allowed

any other procedure.

Because only limited information concerning water traffic
rates by commodity or 0O/D exists ( due to the unregulated nature
of most of the barge industry traffic), it was necessary to devel-
op predictive econometric equations for a broad cross section of
commodities and O/D patterns. The analysis must be considered
preliminary, and we do not recommend the use of the equations
to predict barge rates in general since the models were developed

for the specific purpose of evaluating user charge options.

Problems in existi.ig barge rate data include limited
geographic coverage (Donley Rate Study of Locks and Dam 26
traffic), limited commodity coverage (Barge Mixing Rate Study -
dry bulks only), and obsolescence (Barge Mixing Rule Study -
1970 rates). The Barge Mixing Rule rate data base was received
too late for extensive use at this stage of work and so was
utilized only to extend rate estimation procedures to areas
not covered by the Donley Study, the most current, large-scale

barge rate data base available.
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The size of the Donley rate data base (231 rates for
44 commodities and commodity groups) and the need for analyti-
cal simplification made some aggregation across commodities
necessary. To the extent possible, this was done on the basis
of commodity homogeneity with respect to handling character-
istics and distribution patterns. The major commodity groups

modeled are shown in Table 2-2.

Several functional forms were tested, with the basic

double log specification,
LN (RATE) = a + b LN (MILES),

finally chosen. In addition to mileage, several other factors
which might be expected to affect barge rates were tested

to improve the fit of the estimating equation. Chief among
these are 0O/D patterns which can affect rates from the cost
side because of extra fleeting or higher operating costs, and
value, which can affect rates from the demand side. Other fac-
tors, such as shipment size or annual volumes, are not testable

with existing rate data.

2.2 GRAINS

The available data for barge grain rates consists most
heavily of moves from the upper Mississippi and Illinois
Rivers to the export elevators between Baton Rouge and
New Orleans. Other destinations include Guntersville on
the Tennessee River and the export port of Pascagoula, Miss.
on the GIWW (East). An examination of the residuals (actual
rates minus predicted values) reveals that the simple double
log equation systematically underestimates rates for non-
Mississippi River destinations and Minnesota River (Savage)
originations. With dummy variables to account for these
geographic effects the result for the rate estimating

equation for grains is as follows:
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TABLE 2-2

COMMODITY AGGREGATION FOR RATE ANALYSIS

COMMODITY

Grains Corn, wheat, aggregate soybeans, oats,
barley and rye

Coal Bituminous and lignite

Petroleum Gasoline, jet fuel, kerosene,

Products gas 0il, fuel o0il, residual fuel
oil, lubricating oils, grease,
aliphatic naphtha, petroleum
asphalt, and other petroleum

; products

Other Dry Sand-gravel-rock, building cement,

Bulks dry sulfur, iron-ore concentrates,
manganese, phosphate rock, ferti-
lizer and fertilizer materials,
nitrogeneous fertilizer, super-
phosphate, fertilizers--NEC, lime,
and non-metallic minerals

Industrial Industrial chemicals, sodium hydroxide,

Chemicals coal tar, alcohols, sulphuric acid,
benzol, and benzene

Iron and Steel Iron and steel scrap, castings

Products and forgings, steel mill products

and pig iron



IN (RATE) = 2.87 - .068 X CWS + .048 X UMISS

(.221) (.021) (.019)
+ .133 X TENN + .105 X GULF + .461 X LN (MILES)
(.027) (.023) (.032) 2
corr. R™ = .901,
where CWS = dummy variable = 1 for corn, wheat, and
soybeans, = 0 for oats, barley, and rye.

UMISS = dummy variable for originations in the
Minneapolis-St. Paul and Savage,
Minnesota, areas.

TENN
GULF

dummy variable for Tennessee River destinations.

dummy variable for destinations at ports
on the GIWW. .

MILES = length of haul in miles as reported in
the Donley Study.

One major grain shipping area not covered by the rate
data base is the Missouri River. The Barge Mixing Rule sample
suggests that this is a very expensive river for barge shippers,
so it was necessary to develope a rate adjustment factor for

originations on this river. The procedure was as follows:

1) Rates for barge movements of grain on the Missouri

River are available for 1970 from the Mixing Rule Study.

2) Rates of 1974 for grain from Peoria to New Orleans

(Donley) were compared with 1970 rates to generate an inflation
factor.

3) This factor was'applied to the 1970 Missouri River to
New Orleans barge rate to produce a "1974" rate.

4) The Missouri River to New Orleans rate was esti-
mated using the rate model. The difference between the pre-
dicted and "actual" rate was used to calculate a dummy coef-
ficient for Missouri River originations. (For the Kansas

City to New Orleans move, it represents an increment



of $1.50 over the rate predicted for a movement of the same
distance from the Illinois or Upper Mississippi River.)

As a test, the adjustment factor was inserted in the
equation, and a rate for grain from Kansas City to Guntersville,
Alabama was estimated. The estimated rate came within one

cent of the inflated 1970 rate for the same move.

Other O0/D patterns were not explored because of the relative

insignificance of their flows.
2.3 COAL

Coal is represented by only fourteen rates in the Donley
Study, in large part because it is not an especially important
move for Locks and Dam 26. A second small sample of coal
barge transport costs is found in a U.S. Bureau of Mines Circular,
Coal Transportation Practices and Equipment Requirements to
1985 (IC 8706). Our strategy was to pool the two samples
with the inclusion of a time variable to represent any inflation-
ary shift in rates between the two samples. The results for

the pooled regression are as follows:

LN (RATE) = 1.940 - .308 TIME + .587 LN (MILES)
(.270) (.063) (.040)
RZ2 = .92,

where TIME = dummy variable with value 1 for BOM (1973)

data and 0 for Donley observations. The lack of O/D
identification for moves in the U.S. Bureau of Mines Study makes
testing of geographic variables impossible. There is no evidence
of systematic misestimation based on 0/D patterns in the cases for

which this information is available.




2.4 PETROLEUM PRODUCTS

The petroleum products found in the Donley Rate Study
consist of nine different products ranging from lubricating
oils and greases to jet fuel and gasoline. Although the
basic mileage-based equation had high "explanatory power"
(R2 = .95), a pattern in the residuals suggested that the
equation systematically underestimated rates for the heavy
petroleum products, and overestimated rates for the
lighter, refined products. Two groups were formed: the heavy
products consisting of aliphatic napﬁtha, petroleum asphalt,
lubricating oils and greases, residual fuel oil, and "other
petroleum products”, and the light group consisting of
gasoline, gas oil and fuel oil, jet fuel, and kerosene. The
final form and results are as follows:

LN (RATE) = 1.55 X HEAVY + 1.44 X LIGHT + .770 X LN (MILES)
(.101) (.110) (.016)

R2 = .96,

where HEAVY = dummy variable which equals 1 for heavy products
defined above and 0 for others.

LIGHT = dummy variable which equals 1 for light dis-
tillates and 0 for others.

2.5 OTHER DRY BULKS

The dry bulks (other than grain and coal) were divided
into three groups for analysis; low value, consisting of
sand-gravel-and crushed rock, cement, and lime; salt; and
others (mostly agricultural chemicals and ores). A dummy
variable for non-Mississippi/Illinois River 0/D patterns was
also tested because of observed tendencies in the residuals.

The final form of the estimated rate equation is:



LN (RATE) = 2.09 - .104 X LOW VALUE - 0.61 X SALT

(.152) (.033) (.030)
+ .221 X NON MAIN + .576 X LN (MILES)
(.029) (.022)
R2 = .985

where LOW VALUE = dummy variable with value equal 1 for
sand - gravel - crushed rock, lime, and cement.
SALT = dummy variable with value equal 1
for salt movement
NON MAIN = dummy variable for O/D off of Mississippi
and Illinois Rivers.

2.6 IRON AND STEEL PRODUCTS

There are only eleven observations for this product
group, which consists of scrap, castings and forgings, steel
mill products, iron and steel products, and pig iron. This
limited any possibilities of experimentation with additional
variables. The form chosen was the basic form:

LN (RATE) = 1.74 + .703 LN (MILES)

(.419) (.063)

R® = .926.

2.7 INDUSTRIAL CHEMICALS

The industrial chemicals are an extremely heterogeneous
commodity group. The pattern of the residuals suggests a
slight downward shift in rates for alcohols and benzene,
but the size of the sample makes disaggregation of the group
questionable. Some success was achieved with a dummy variable
for moves traversing the GIWW West (across all chemicals), so
the geographic adjustment was retained. The final equation
is as follows:

Rate = EXP [2.278 + .107 GIWW + .599 LN (MILES)]
(.335) (.050) (.050)
R2 = ,93,
where GIWW = 1 if O/D on GIWW (West), 0 otherwise.
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The final model component, user charge tolls for river
segments, involved (a) the definition of homogeneous river
segments with respect to expenditure of navigation funds and
(b) the computation of user charges per ton-mile of traffic
for 100% recovery of Federal OM&R expenditures on those

segments.

The Water Resources Council (WRC) provided DOT with a
computer printout which listed 1974 Federal expenditures for
commercial navigation classified by expenditure type (OM&R,
Implementation, Services, Unallocated), waterway type (inland
waterway, coastal ports, and harbors) and Water Resource
Region. Because project names - €.9d., "water hyacinth control"
or "dredging" - do not always indicate the location of a
project, significant research was required to allocate some
projects properly. Other expenditures were presented by CoE
District (General Regulatory Functions, i.e., CoE overhead)
or by Water Resource Region (USCG Aids to Navigation)
and had to be allocated to individual rivers segments. COE
General Regulatory Functions were allocated to individual
river segments in proportion to the direct project expendi-
tures on each segment. This effectively assumed that CoFE
nistrict acdninistration activitv is Aistrihuted rouchlv
equallvy to field (project) activity. USCG expendi-
tures for aids to navigation, which were presented for
multi-segment WRC regions, were allocated to individual
segmehts on the basis of ton-mile traffic densities. 1In
total, only a small percentage of CoE and other water-
ways expenditures had to be allocated to river segments

using arbitrary procedures.



Table 2-3 contains the final allocations of Federal
navigation expenditures to river segments and 1974 traffic
ton-miles by the same segments. Table 2-4 lists both
100% and 50% OM&R recovery ton-mile tolls for each river
segment. In the absence of fuel consumption data by towboat
size or river segment at the time of the study, uniform fuel
consumption per ton-mile was assumed for all river segments,
with the toll calculated as the ratio of 145 million dollars
of Federal expenditure and 172-billion ton-miles {see bottom
of Table 2-4). With an estimated 650 million gallons of fuel
consumed on the river system in 1974, the per gallon fuel
charge for 100% OM&R recovery is 22.4 cents per gallon.

Figure 2-1 outlines the waterways traffic model structure
that contains the previously described components and data
bases. The modified COE network translates existing PE to
PE commodity flows and econometric barge rate equations into
traffic density and shipment cost data that preserve all
river segments over which any commodity moves from origin to
final destination. Using segment toll and/or fuel tax data,
the correct user charge (assuming 100% recovery levels) is
computed for each move. Comparative analyses of the effects
of different recovery methods and levels can then be performed
for selected industries, markets, commodities, and regions.
For example, the impacts of user charges on utilities in the
Upper Mississippi River region using Appalachian and Illinois
coal can easily be isolated and all tolls displayed individually
by specific move or as a weighted average for the region
(collection of PE areas). Finally, by aggregating old and new
(under user charge) shipment cost data for all commodities and
flows, the aggregate change in waterways traffic and shipping
costs can be calculated.




TABLE 2-3
1974 RIVER SECTOR EXPENDITURE AND TON-MILE DATA

Total OM&R and 1974
C°a?t Ggard Ton-Miles
Navigation 2
Code Sector Exgensesl (000)
1 Lower Mississippi
Baton Rouge-Gulf 0 10,976,502
2, 3 Mississippi Cairo-
Baton Rouge 28645.5 65,417,419
4, 5 Upper Mississippi 22427.7 23,169,330
6 Arkansas River 16008.9 451,109
7 White River . 422.9 70,161
8 Ohio River 16285.1 31,929,319
9% Monongahela River 2723.0 1,641,720
10 Allegheny River 1505.3 87,302
11 Tennessee River 2900.5 3,578,809
12 Cumberland River 2234.5 982,503
13 Kanawha River 1442.0 713,681
14 Green and Barren Rivers 1069.7 1,426,247
15 Kentucky River 1402.2 43,238
16 Illinois Waterway 5630.7 8,191,628
17,18 GIWW West from 3
Mississippi River 11329.6 14,941,505
19 Houston Ship Channel 0 -
20 GIWW East 2577.8 2,857,186
21 Pearl River-Pool's Bluff 198.5 17,500
22 Alabama - Coosa 1617.4 157,813
23 Warrior-Tombigbee-Mobile
Rivers ) 8178.0 4,247,424
24 Missouri River 10105.0 1,227,525
25 Apalachicola-Chattahoochee-
Flint 2634.0 103,371
26 Atchafalaya River 2336.5 531,918
27 Morgan City-Port Allen
Route - -
28 Red River 33.9 31,566
29 Black and Ouachita Rivers 3692.5 111,890
*Improved Portion 145401.2 171,861,085

lSource: Water Resources Council printout.
Source: Waterborne Commerce of the U.S. Corps of Engineers, 1974.

3If including Morgan City-Port Allen Route.



Code

17,18

23

24
25

26
27

28
29

+ TABLE 2-4

SEGMENT AND FUEL TOLLS UNDER
VARYING RECOVERY LEVELS

TOLL/TON-MILE

TOLL/TON-MILE

Sector
D (100% OMR (50% OMR
RECOVERY) RECOVERY)
Lower Mississippi

Baton Rouge - Gulf $ - $ -
Mississippi Cairo -

Baton Rouge .000438 .000219
Upper Mississippi .000964 .000484
Arkansas River .035488 .017744
White River .006028 .003014
Ohio River .000510 .000255
Monongahela River .001658 .000829
Allegheny River .017242 .008621
Tennessee River .000810 .000405
Cumberland River .002274 .001137
Kanawha River .002021 .00101
Green and Barren Rivers .00075 .000375
Kentucky River .03243 .016215
Illinois Waterway .000693 .000347
GIWW West from

Mississippi River .000811 .000405

(Alternative) (.000758) (.000379)
Houston Ship Channel - -
GIWW East .000902 .000451
Pearl River-Pool's Bluff .011343 .005671
Alabama - Coosa .010249 .005124
Warrior-Tombigbee-Mobile

Rivers .001925 .00963
Missouri River .008232 .004116
Apalachicola-Chattahoochee

Flint .025481 .012741
Atchafalaya River .004393 .002197
Morgan City-Port Allen

Route - -

(Alternative) (.000758) (.000379)
Red River .001074 .000537
Black and Ouachita Rivers .033001 .016501

*Improved Portion

Uniform

Ton-mile toll
(100% OMR
Recovery)

(100% OM&R) (50% OM&R)

toll .000843 .000422
per gallon
diesel fuel 22.4¢ 11.2¢
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2.8 MARKET AND INDUSTRY IMPACT ANALYSIS

Changes in waterways shipment costs and rateé will ulti-
mately be transferred, at least in part, to those industries
using the river for transportation. Increases in transporta-
tion costs may impact product prices directly (in the movement
of final products to market) or indirectly through the de-
livered costs of inputs to the production process. Since the
waterways are relatively more important in the movement of
raw materials and intermediate products, a stage-of-processing
approach which allows the impact of changes in input prices

on total production costs has been adopted for this report.

The major emphasis of this report is on the impacts of
user charge-induced barge cost increases on industries and
markets served by water transportation. This is important
both for identifying potential effects on the economy (com-
modity price inflation, regional competitive disadvantages,
etc.), and for locating key areas of inquiry for follow-on
analysis. For example, normal price instability in a given
industry may swamp the small increases in costs caused by
user charges, implying that the transportation market may be
most worthy of further analysis. Further, analysis of com-
modity flows in the context 'of regional production processes
provides useful insights into regional product and transporta-
tion demand elasticities and institutional factors which may
influence the modal pattern of deliveries - the key focus of
the follow-on analysis.

In the following Sections, a stage-of-processing approach
is used to analyze important industries using the waterways,

with only limited effects on input mix allowed. The preliminary



nature of these models generally allows for only first-order
impacts of changes in transportation costs on an industry.

The models are disaggregate in nature, and attempt to consider
the structural nature of operations by major industry group,
such as utilties or steel manufacturers. A more complete
version of these models would allow full cost feedback effects
and substitution among factors in a firm's production process
as relative input prices changed.
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3, COAL TRAFFIC IMPACTS

3.1 INTRODUCTION

The evaluation of the impact of user charges on water-
ways coal traffic is complicated by the continuing adjustment
of the U.S. energy sector to higher energy prices. Fuel
shortages, lower growth rates for electricity, the uncertainty
of nuclear power, and the availability of western coal further
complicate the analysis. This section will consider the
effects of a 100% OM&R segment or uniform fuel tax on water-
ways traffic in the context of ongoing changes within the
energy sector and determine the relative impact for specific

utility market areas.

In theory, a utility purchases fuel from a variety of
sources, depending on regional market prices (as well as
spot vs. contract markets) and burn-mix requirements. Faced
wvith an increase in the delivered price of fuel from at least
some sources (due to user charges), a utility may reoptimize
fuel purchase patterns and transportation in an effort to
reduce operating expenses. This may involve purchasing
similar coal supplies from sources closer to the utility or,
when possible, changing modes of transportation. For larger
utilities (burning 1 million.tons per year or more), changing
modes may not be feasible due to heavy investment in rapid
unloading facilities oriented toward a particular mode. It
is expected that the principal impact from user charges will
be to reoptimize flow patterns of coal with modal diversion
a distinct possibility. This will be true in those utilities
located nearest to a cheaper, alternative source of fuel such
as western strip mined coal. Movement to fuels other than
coal appears highly unlikely at this time, given that relative
prices of oil or gas are in many cases double existing coal

prices at utilities.




3.2 METHODOLOGY

As stated above, a utility may burn a variety of fuel
types from several (sometimes diverse) origins that are
transported to the plant by more than one mode. To calculate
the impact of a change in one transport rate (barge via user
charges), a methodology must be developed that correctly weights
the effect of the toll on intermediate (cost per ton of fuel
f.o.b. plant) and final (cents per kilowatt-hour) utility ex-
penses and output. Figure 3-1 outlines methodology used in

the analysis.

First, for a particular river segment or group of
utilities in the same fuel marketing region, all waterborne
coal flows are identified using 1972 CoE Waterborne Commerce
movements among PE areas.l Using the DOT multi-mode commodity
flow data base and various Bureau of Mines and National Coal

Association Publications (such as Coal Traffic Annual), the

modal mix and transportation rates to a particular utility

are determined. Given assumptions about user charge methods
and recovery levels, the effects on cost per ton of coal f.o.b.
plant weighted by river origin and modal mix of shipment of
user charges can be calculated. Costs per ton f.o.b. plant

are drawn from the National Coal Association Steam Electric

Plant Factors/1975 Edition. Weighting the impact by percent

fuel usage (coal vs. oil vs. gas) at a utility and by fuel
costs as an average percentage of utility operating expenses

allows calculation of impact on final electricity

lThe CoE divides the Mississippi and related rivers into

approximately 256 PE's and calculates flows by year and
commodity group among them.
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prices by region and type of user. The utility's contribu-
tions to regional production of electricity is considered
in making the final calculation. The result is the percent
passthrough of user charges into electricity costs for a

region by user.

A sample computation for a major utility on the Ohio
River is found in Table 3-1. For all major U.S. coalburning
utilities receiving waterborne traffic, a similar set of
computations was performed. The féllowing impact analysis
is based on these calculations. Due to time and space
limitations, individual plant analyses are not published
although results are available from TSC.

3.3 USER CHARGE IMPACTS

For each major river segment containing coalburning
utilities, four major areas of potential impacts of user
charges were examined. First, effects of user charges on
market prices (transportation and electricity costs) are
examined. Second, the effects of user charges relative to
other market forces (energy, western coal, world demands)
on utility coal demands are evaluated. Third, impacts of tech-
nology advances such as percipitators and new burn technologies
on coal and water traffic are explored. Fourth, potential
modal diversion due to user charges and other factors are

determined.

The major river segments are examined in geographical
order beginning with the eastern rivers such as the Monongahela

and working west.



TABLE 3-1
ATION: SER CHARGE IMPACT ANALYSIS

Company: Dayton Power and Light
Plant: J. M. Stuart, Ohio River, Mile 404
Port Equivalent: PE242

1972 Consumption: Coal 4 million tons
(100% of fuel burned)

Modes to Plant: Water only

¢/ton

Coal ilows (Million) % of Segment Fuel
Origin PE Dest. PE Tonnage Total Miles Toll* Toll**

810 242 1.3 31 214 8.5 18

246 242 1.25 30 100 5.1 8

266 242 1.00 24 300 15.3 25,2

244 242 .42 10 189 8 15.9

805 242 .18 4 226 8.7 19

4.0

*100% OM&R recovery
**Uniform fuel tax - entire system 100% OMs&R

1PE 800's - Kanawha River Origins

PE 200's - Ohio River origins

weighted average fuel tax 15.3¢/ton
weighted average segment toll 7.5¢/ton

I. If cost/ton (1974 f.o.b. plant) of coal was $19.96/ton then
fuel tax impact = .8%; segment = .4% increase in cost per ton.

II. Assuming fuel costs are 1/3 of operating expenses and 1974
residential electricity prices in Ohio were 2.77¢ per kilowatt
hour, then prices would rise from between .13 and .26% or
less than a hundreth of one cent per Kwh.



3.4 MONONGAHELA RIVER

The 132 mile Monongahela River originated almost twice
the coal traffic (27 million tons) than the next largest
river segment during 1974. The coal traffic was almost
evenly divided between coking coal for industrial use and
steam coal for utilities. Over 18 million tons remained on
the Monongahela, moving a (weighted) average of 35 miles.

If a 100% OM&R segments toll were charged for these moves,
an increase of between one cent and twelve cents per ton
of coal would result. A fuel tax (uniform) would have about

one-half the impact of the segment toll.

The major coalburning utility on the Monongahela in
its West Virginia portion is the Ft. Martin plant of
Monongahela Power Co. With a consumption of 2.5-million tons of coal
in 1972, it received a substantial portion by barge with an
average length of haul of less than ten miles. A segment
toll (100% OM&R) would raise delivered price per ton of
coal by one cent per ton; a fuel tax by less than one cent.
Impact on final electricity prices would be negligible, and

the plant is committed to water transportation.

The West Penn Power Co.‘Hatfield Ferry plant on river
mile 78.5 of the Monongahela burned 3.4 million tons of coal
in 1972 using 100% coal and 100% water transport. A segment
toll on major coal flows to the plant would mean an increaseée
in the delivered price of between 2.4¢ and 6.7¢ per ton. The
weighted average user charge impact on 1972 cost per ton f.o.b.
plant calculated at .3% (three-tenths of one percent). Fuel
taxes would imply a smaller impact. The impact on final
prices is negligible, and the plant is committed to water
transportation.



In sum, it is unlikely that user charges would affect
existing coal transportation patterns on the river. A
separate analysis for coking coal price impacts of user
charges is included in the iron and steel section. The
utilities have substantial investment in coal facilities
for barge traffic and user charges will increase delivered
coal costs by less than one percent.

3.5 ALLEGHENY RIVER

The Allegheny River runs north from Pittsburgh for 67
(improved) miles. The river is expensive to maintain and
has a 100% OM&R recovery rate of 1.7 cents per ton-mile of
traffic (compared with .2 cent per ton-mile on the Monogahela).
In 1974, the Allegheny originated 1.2 million tons of coal
traffic out of a total of 5 million tons of traffic.

The Duquesne Light Co. plant in Springdale PA (river
mile 15) consumed 3.1 million tons of coal in 1974, 40% of
which arrived by barge. The average segment toll on these
flows (originating in West Virginia on the Monongahela) would
be 46 toc 49 cents per ton (compared to 8¢ per ton under a
system-wide uniform fuel tax). The delivered price of water-
ways coal would rise by at least two percent. Since sub-
stantial coal moves to the plant by truck, reoptimization
of coal flows may occur at the plant due to user charges,
especially segment tolls. The fuel toll impact would be
substantially lower. Coking plants which receive the majority
of coal moving on the Allegheny would be impacted less, given
that the delivered price of coking coal is substantially higher
than that of steam coal.

————



3.6 KANAWHA RIVER

The Kanawha, which flows 90.6 (improved) miles through
West Virginia to the Ohio River, carried 5.6 million tons of
coal in 1974 out of 12.8 million tons of traffic. Two major
utilities operate along the river, receiving coal from mines
located in close proximity to the river. Appalachian Power
Co. operated the Amos and Kanawha River plants which burned
4.3 million tons of coal in 1972. The average length of haul
for Kanawha coal traffic was between.ten and twenty miles.
Segment tolls for these moves are calculated at two to four
cents per ton. The impact on delivered coal price at the
plants ranged from .90% to .2%, based on 1974 fuel cost data.
The plants receive almost 100% of their coal via water, and
potential diversion appears negligible. Final electricity
prices would increase less than one-one hundred of a cent
per kilowatt hour. The impact is minimal because the cost of
coal to the Amos plant is $30.68 per ton compared to an average
in the region of between $15.00 and $20.00 per ton.

3.7 OHIO RIVER

3.7.1 Pittsburgh District

In 1974, 11.3-million tons of coal originated within the
Pittsburgh Engineers District of the Ohio River. The Ohio
River officially begins at Pittsburgh, at the junction of the
Monongahela and Allegheny Rivers. Approximately eight major
coalburning utilities operate on the river between Pittsburgh
and the Kanawha River mouth (265 miles downstream). Dependence
on barge traffic for coal supplies ranges from about 25% to
over 80%. These figures are tentative because of the diffi-
culty in separating coking and steam coal flows in the existing
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waterborne data. The plants consume between one and six
million tons of coal per year. Many are located in the

same PE region, making identification of flows to a particular
plant difficult.

Since the Ohio River is less expensive than average
to operate, the uniform fuel tax would exceed a segment. toll
(.08¢ vs. .05¢ per ton mile respectively). Impacts of a
fuel tax on cost per delivered ton of coal range from .05¢
at the Ohio Power Mitchell Plant and the Ohio Edison Burger
Plant to 1% at the Duquesne Light Phillips Plant or the
Ohio Edison Sammis facility. The majority of coal burned
along this segment originates on the Ohio or Monongahela
Rivers and may move up to 250 miles to a plant. Impacts
are low due to lower costs of river operations and fewer

longer flows of coal.

For flows to a given plant, a higher toll may mean
changes in source of supply and/or modal diversion. For
example, the Cardinal Plant of American Electric Power
Corp. at river mile (Ohio) 77 has some fairly expensive
tolls (21¢ per ton) on movements out of the Allegheny and
Kanawha-served coal regions. If these flows are necessary
to maintain optimzl burn-mix to meet EPA clean air restric-
tions, no change in supply region may occur. However, shifts
in mode may occur if the extra transportation charge (al-
most $175,000 per year) were considered excessive and non-=
competitive relative to other supplies or modes available.

In sum, it is difficult to evaluate market and mode
impacts along this river segment due to the mixing in the
data of steam and coking coal. However, the largest tonnage
flows average less than 50 miles, which would carry a seg-



ment toll of 2.5¢ per ton (or a fuel tax of 4¢ per ton).
Given less than total dependence on the river for coal
supplies, utilities with higher than average length of
haul may consider alternative modes or coal sources in the

long run.

3.7.2 Huntington and Louisville Districts

The two remaining districts of the Ohio River origin-
ated 25 million tons of coal traffic in 1974. These dis-
tricts contain the largest concentration of coalburning/
water served utilities in the U.S. 1In all, ten major plants,
consuming almost 25 million tons of coal are situated between
the mouth of Kanawha (river mile 404) and the terminus of the
Ohio at the Mississippi (river mile 951). These plants draw
their coal from fields served by the Green, Kanawha, and Ohio
Rivers. The Green and Kanawha Rivers flow into major coal
producing areas and originate the majority of coal consumed

in these districts.

Given that fuel tolls on the Ohio would exceed segment
tolls by 40%, the impact of fuel-based user charges on cost
per delivered ton of coal for utilities in these districts
is between one and two percent. This translates into a cost
increase of between .5 and .7% in producing electricity (per
kilowatt hour).

The Joppa Plant of Electric Energy Inc., Ohio, is located
near the junction of the Ohio and the Mississippi. In 1974,
the plant relies on the river for about 25% of its coal, the
remainder coming via rail. The fuel tax on a major move to the
plant from Green River origins is almost 21¢ per ton, Oor an

additional cost per year by barge of $300,000 out of a total
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fuel bill (delivered) in 1974 of almost $50 million (.06%).
Conversation with utilities have led us to conclude that
such a small impact will not cause major modal or supply
realignment. Market electricity price impacts are even

smaller.

3.8 TENNESSEE RIVER

The Tennessee River has been improved for 650 miles and
carried 5.2 million tons of coal traffic in 1974, mostly to
Tennessee Valley Authority (TVA) Plants situated in Tennessee and
Alabama. The two major plants are the Colbert Steam Plant
(1.8 million tons of coal in 1974) and the Johnsanville Plant
(2.33 million tons). Since the Tennessee River segment toll
is roughly equal to the average, the impacts of segment tolls
and fuel taxes are approximately the same for coal traffic.

For the Colbert Plant (100% water transport and 100%
coal use) the segment toll would average 4 to 8¢/ton or a
.4 to .8% increase in the delivered price of coal. With a
100% passthrough to the consumer, electricity prices for the
plant would rise by less than one-one hundred of one cent from
3.56¢/kw-h. The results were similar for the Johnsonville
Plant. Conversation with TVA indicate that no changes in
delivery patterns or modes would result from the imposition
of these tolls in that TVA was committed to river transporta-
tion for these plants. :

3.9 ILLINOIS RIVER

The Illinois River originated 5.1 million tons of coal
in 1974, while water dependent coalburning utilities con-

sumed over 7 million tons, mainly western coal from Wyoming



and Southern Illinois coal originating on the Illinois and
Mississippi Rivers. A major multi-modal movement involving
trans-shipping Wyoming coal via the BN railroad to Havana,
Illinois for a barge movement to final consumption points

has been growing rapidly in the past few years.

At least four major utilities are located on the Illinois
River outside the Chicago area. Two of these have ended coal
deliveries by water since 1972; one due to a switch to 100%
0il, the other for an unknown reason. The two remaining
utilities - the R.S. Wallace Plant of Central Illinois Power
and the Hennepin Plant of Illinois Power - would experience
a weighted average impact of a fuel-based user charge (higher
on the Illinois than a segment toll) of between eight and
nine cents per ton. This implies an impact on cost per de-~
livered ton of between .4 and .5% (corrected due to the less

than 100% water share of coal to the plants).

Continued competition from western coal could result
in further inroads into Illinois utility coal use, and user
charges may accelerate this change depending on where the
coal enters the river system. For example, if western coal
is transferred to barges on the Illinois Waterway, user charge
impacts would be substantially lower than if coal moved from an
Upper Mississippi River origin. The user charge would make
Southern Illinois coal even less competitive due to an ad-
ditional 100 miles of river movement required compared to
western coal via Havana, Illinois. If Southern Illinois coal
moves under long-term contracts, user charges and diversion

may be a non-issue.



The Chicago Commonwealth Edison plants also consumes a
substantial amount of western coal. A fuel tax recovering
100% OM&R would increase the average barge cost per ton de-
livered to Chicago area plants 19 cents or 1.2% f.o.b.
plant price. Given western strip mined coal is less expensive
to mine than Southern Illinois coal, increases in relative
regional transportation costs in favor of western coal may
continue to increase its market share in Illinois, unless

long-term coal contracts restrict such changes.

In sum, a user charge could further act to make Southern
I1linois coal more expensive and lead Illinois utilities to
switch to western coal at a more rapid pace. Modal diversion

appears unlikely, although the western coal may enter the

river system at a place other than Havana in the future.

3.10 UPPER MISSISSIPPI

Wisconsin and Minnesota utilities will be the most
heavily impacted of any utilities studied in this analysis.
Dairyland Power Cooperative plants at Alma, Genoa, and
Cassville, Wisconsin, rely heavily on Illinois/Kentucky coal
fields for a majority of their coal via water. On average,
these plants may expect a 7% increase in the delivered cost
per ton of coal (almost $1.00 per ton on some large moves) .-
slightly less under a fuel tax - due mostly to an exceptionally
long length of haul for coal to these utilities, over 500
miles from Illinois fields. Such an increase in the delivered
price of coal would translate into an almost 2% increase in
electricity prices for the region.




A similar situation exists for Northern States Power
Co. of Minnesota, except that they have increased their use
of western coal substantially over the last five years. The
Allan S. King and High Bridge Plants face segment tolls that
average 65 to 75 cents per ton for non-western coal flows by
river. In 1972, only 9% of total coal consumed by these
plants came from western sources, with an average toll of
2 cents per ton (the western coal is put on the river at
Minneapolis for a 25 mile movement to the utilties to take
advantage of river coal unloading facilities). Increases
projected to add five to seven percent to delivered coal
prices will certainly accelerate the search for alternative
coal supplies. 1If western fields are price competitive, then
modal diversion will certainly also occur, reducing the 4.6
million ton per year coal flows from Southern Illinois fields
by a substantial amount - and substituting a shorter water

haul from Minneapolis.

3.11 WARRIOR RIVER SYSTEM

Under a segment toll, Warrior River utilities such as
the Alabama Power Barry Plant and the Greene County Plant
face increases in cost per delivered ton of coal of between
30 and 68 cents (two to four percent of delivered price).
The impact under a fuel tax would be approximately one-half of
the segment toll impact. Final electricity prices for the
region may rise between one and two percent. Both plants
are committed to water delivery of coal, and the impact
would be substantial. The utilities are quite large, con;
suming well over 4 million tons of coal per year. The
potential for modal diversion is not known at present
although alternative supply sources may not be feasible due
to length of haul from other coal fields. The notential de-
velopment of the Tennessee-Tombigbee River system could have

substantial effects on traffic as well as tolls.



3.12 EXPORT COAL

New Orleans, Mobile Harbor, and Houston are the three
major Gulf ports that export coal. Much of this coal travels
by barge and would be subject to fuel or segment cost recovery
tolls.

New Orleans coal export traffic originates on the Green,
Tennessee and Ohio Rivers. For these movements, segment tolls
range between 35 and 113 cents per ton; fuel based tolls range
from 62 to 109 cents. Japan receivés much of the coal ex-
ported via New Orleans, at prices f.a.s. ship in New Orleans,
ranging from $15 to $20 per ton in 1973. Price impacts range

from 2% to 6% depending on the tax approach and origin.

Mobile Harbor exports Warrior River system coal to
Europe and Japan. The export price of Mobile coal ranges
(1974) from $25.00 to $30.00 per ton. Depending on the up-
river origin of the coal, f.a.s. ship prices of coal exports
would increase by three to four percent per ton.

A major consideration to be investigated in the second
phase of the study is the impact on the relative competive-
ness of the Gulf versus the East coast coal export ports.

In summary, 100% OM&R waterways cost recovery would most
directly impact utilities on the Upper Mississippi and
Illinois River. Given that Southern Illinois coal fields are
already non-competitive in many utility markets due to the
high sulfur content and cost per ton of the coal, a water-
ways user charge aimed at full cost recovery of OM&R would
further reduce the market area of the region. TIllinois,
Wisconsin, and Minnesota utilities that are currently
heavy users of Southern Illinois coal may accelerate their
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conversion to low-sulfur western coals. However, the market
for Southern Illinois coal may not entirely disappear due

to the requirements of burn-mix that result in utilities
using a variety of coal from diverse sources although not
all in large tonnages. The Warrior River System utilities
may also be adverseley affected by a user charge although
not as many alternatives exist for these plants as those
described above. Further study of the economic impacts of
user charges on coal markets should be concentrated in the
existing markets for Southern Illinois coal. Utilities may
invest in new transfer facilities (for all rail or multi-
mode operations) to avoid increased fuel charges due to user
charges although more research is necessary to validate this

conclusion.



4. CRUDE OIL AND PETROLEUM PRODUCT IMPACTS
4.1 INTRODUCTION

Each year in the United States over six-hundred forty
million tons of crude o0il and over one billion tons of
petroleum products are transported. Crude oil moves pri-
marily in pipelines, and secondarily, by water carrier-- both

barge and tanker.

The pipeline share of traffic has been virtually constant
over time; the absolute amount of crude oil moved in pipe-
lines has risen fairly steadily since 1958. Since 1970, both
the absolute amount carried by and the relative share of traffic
of water carriers have fallen. (1974 waterborne tonnage was
only seventy-two percent of the 1970 tonnage). Although small
in absolute terms, truck and railroad transport of crude oil
rose dramatically over the same period as shown in Table 4-1.

Over eighty percent of the decrease in water traffic is
attributable to the drastic decline in shipments from the
Gulf Coast to the East Coast. 1In 1975, tanker and barge move-
ments of crude oil from the Gulf Coast to the East Coast were
only ten percent of 1970 tonnage. Table 4-2 shows water
traffic on this route for the first half of this decade. If
the East Coast shift from domestic to imported crude oil
continues, this traffic will continue to decline with or

without user charges.

Coastwise oil traffic on the Pacific Coast was almost
20 million tons in 1972 and slightly larger in 1974. Tanker
traffic in this region will increase markedly with the open-
ing of the Alaskan pipeline.

4-1
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No single mode dominates the transportation of refined
petroleum products as Table 4-3 shows. The larée share of
trucks is attributable primarily to short-haul local distri-
bution movements. Pipeline transport has grown over time to
its current third of the total market. Even in 1974, when
total tons carried decreased, pipeline tonnage and share
increased. Waterborne tonnage decreased slightly, but the
water carrier share increased. The strong time trends in the
transportation of crude oil are lacking in petroleum product
movements, but the direction of the trend is the same --
waterborne traffic has grown more slowly than pipeline traffic.
Over the past decade, the proportion of total tonnage moved
by pipeline has generally increased while that of water carriers
has generally declined.

Crude oil traffic on the inland and Gulf intercoastal
system totalled 75 million tons in 1972, or twelve percent
of total Mississippi River system traffic. Other petroleum
pfoducts (gasoline, jet fuel, distillate fuel oil)comprised 12.1
million tons of traffic in 1972 (two percent of total traffic).
Petroleum products have a substantially longer length of haul
than crude oil on the inland river system and tend to travel
over higher cost segments. As a result, impacts on petroleum
products of 100% OM&R user charges are expected to be more
substantial than on crude oil, with toll costs attributed
to crude oil movements probably in part being shifted to
product prices.

4.2 CRUDE OIL
Crude oil traffic on the inland waterways tends to be

short haul transfer operations, occurring mainly along the
Gulf Intercoastal Waterway. In 1972, the GIWW (West) shipped




w "UOT3e3I0dSURIL WNSTOIIBd UT SIITUS, ‘SaUTTadId TTO JO UOTIRTDOSSY

‘po3lewtlsy

*butpunox o3 onp ppe 30u Aew sisquuy

:22In0s

4

T

0L6T 3O %

Se pL6T

£€97'€ST'T 2°¢ 9zz'Le S°8¢ €66'18Y 8°6¢C g9s‘cee STge 9Lg‘02Y vLe6T
LTS'BTE'T T1I°¢C SE8‘LT 0°Iv LLT'O%S 1°s¢ L89'0¢€€ 8°T¢ 8z8'61V 1WACE
TIL'66T'T T°CT 6£9°G¢Z 9°8¢ 006°29% 6°9¢ 0E6‘ZTE v ce Tv9‘88¢ cLeT
966 €0T’'T 2°2 vLL've 0°6¢t 006‘6Z¥ v Le TL0'20¢E v 1E T18'97%€ TL6T
897'0L0‘'T ¥°2 9T8‘Se L°6€E 00z ‘szy 8°9¢ L9€ 98¢ 1°1¢ G80’‘€cee 0L6T
Hmwoa % (s.000) suoy % (s.000) suog % (s.000) suog ] (s.000) suog Iesx

speoxTTRy meosua © SI9TIAR) IDIEM saurtadig

1SLONd0¥d WNATOULAd 40 NOILVLHOdSNWHL

€-v dIdVYL



38.4 million tons of crude and received 31.2 million tons of
crude oil, mostly in flows of under 25 miles.1 A movement
of 25 miles would incur a toll of two cents per ton, with
the maximum toll for an existing major move on that waterway
(Houston, Texas to New Orleans) being 36 cents per ton. A
ten to twenty cent per ton toll along the GIWW (West) would
increase domestic (Gulf Coast) crude oil prices per ton by
.2% in 1975 dollars.

There are also major tanker flows of domestic crude oil
from the Gulf to the Atlantic Coast, although they have been
largely displaced by imports in recent years. This crude,
along with imported crude, is frequently distributed to re-
fineries ~- short haul -- by barge or small tanker. Finally,
there are heavy tanker flows between Pacific ports, principally
from Southern California and Alaska. These flows are diffi-
cult to treat because they frequently utilize non-project

ports--ports not constructed and maintained by the ACOE.
4.3 TANKER FUEL USER CHARGES

Most of the long distance water movements of petroleum
and petroleum products are tanker movements. In: this gection,
estimation of the impacts on petroleum and petroleum products
of a $1.00 per barrel tax on tanker fuel will be discussed.
The impact of a fuel tax of any other magnitude would, of

course, be proportionate.

lin 1972, 7.5 million tons of crude also originated and terminated
on the Ohio River, but this flow virtually disappeared in 1974,
with total terminations falling to 640-thousand tons-- about

2/3 from the Lower Mississippi and the remainder from Ohio

River origins.
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Due to the shallow depth of Gulf and East Coast ports,
most tankers in use now are fairly small. Reliable sources
estimate the average size of coastwise tankers to be 36,000 -
37,500 deadweight tons (dwt). North Slope o0il will probably be

transported in larger tankers.

To suggest the range of impacts of a fuel tax, four
sizes of tankers and eleven O/D pairs were used in the esti-
mation. Given the operating characteristics of tankers built
in 1974 as estimated by the U.S. Maritime Administrationz, and
assuming that the fuel tax will be fully passed on to the price
of the delivered product, the increase in prices at a given

destination can be calculated as shown below.

Tanker
$ per 'delivered _ fuel consumption X toll per barrel (tanker fuel)
barrel of oil Barrels carried (assumed equal to tanker capacity)

Fuel _ 2 X Fuel used per day at sea X Miles between 0O/D
. Consumption Miles per day (speed)

+ 3 X Fuel used per day in port.

The assumption of three days in port per trip is based
on the opinions of Government and industry experts.

Using the above formulas, estimations of the increase
in petroleum or petroleum product prices from a $1 per barrel
tax on "bunker C" range from one to three cents a barrel.
The highest estimate is for oil carried in 25,000 DWT tankers
from Anchorage to Los Angeles - probably high because of
the small size of the shipment for this move. Estimates
of the prices are shown in Table 4-4.

2 . .
Estimated Vessel Operating Expenses, 1974, U.S. Department
of Commerce, Maritime Administration.




TABLE 4-4

DOLLARS PER DELIVERED BARREL

0o/D 25,000 DWT 37,500 DWT 50,000 DWT 80,000 DWT

New Orleans -

New York .02 .02 .01 .01
Houston -

New York .02 .02 .02 .01
Anchorage -

Seattle .02 .01 .01 .01
Anchorage -

Los Angeles .03 .02 .02 .01



The impact of the tanker fuel tax on the delivered price
of crude o0il and products is negligible, even at considerably
higher per barrel tax levels. 1In fact, it would frequently
be no larger than the user charge for prior water movement
of the crude from the point of extraction to the tanker ter-
minal. The total user charge to East Coast tanker terminal
would typically equal 4-6¢ per ton bbl compared to a price
of crude in excess of $10 and product prices 2-3 times as
large. This is not large enough to impact fuel prices
significantly in the Northeast, especially in light of the
subordinate role of domestic vs. foreign oil. Whether it
is significant enough to cause further import substitution
or modal shift remains to be explored.

4.4 RESIDUAL FUEL OIL

Residual (No. 6 fuel o0il) is produced as a lower distillate
by refineries located primarily along the Gulf Coast (Texas,
Louisiana) but also in the Midwest and in Ohio. Due to high
viscosity, the fuel cannot be distributed by pipeline, and
is either consumed close to source of production or moved by
barge, tanker, or rail to users. Basic uses of the fuel in-
clude electric generation, industrial heating, and metallur-
gical production. Residual is consumed in volume by steel
plants in Western Pennsylvania (discussed in the iron and
steel section), for industrial purposes along the Ohio River,
and by utilities in Chicago, Lower Mississippi Valley and the
Gulf Coast, especially Florida, also Atlantic and Pacific
Coasts. A significant amount of the residual flows on inland
waterways is longhaul (over 500 miles). Residual traffic

comprises eight percent of total domestic internal tonnage.

The Commonwealth Edison Ridgeland Plant in Chicago con-
sumed 1.745 million tons of No. 6 residual o0il in 1972, most
imported via New Orleans or originating along the GIWW. A



100% OM&R segment toll would increase the cost per ton of
delivered oil by 75¢. A 100% OM&R uniform fuel tax would
increase the cost by $1.07 per ton. 1In 1974, the utility

paid an average of $40.94 per ton for No. 6 0il, making the
impact of full recovery user charges about 3% on delivered
price. Since the utility burns 100% oil, all from Gulf Coast
origins, the increase in cost per ton of fuel translates into
about a 1% rise in electricity prices for this plant, although
cost increases would be spread over all consumers in the Common-

wealth Edison System.

A second large consumer of No. 6 residual oil on the
Illinois River is the Havana Power Plant of the Illinois
Power Company. In 1972, the utility consumed 291,000 tons
of oil. The burn-mix was 29% coal and 71% oil, with a de-
livered cost per ton for oil in 1974 of $75.63. The user
charges on oil moving by barge to Havana would be larger in
absolute terms because the major flow originates 684 miles
down the GIWW in Texas. The 100% OM&R segment toll per ton
is $1.14, and the fuel tax (higher because it taxes the
Lower Mississippi Segment at a rate double its segment toll)
is $1.45. The impact on delivered price per ton of o0il rarges
between 1.5 and 1.9 percent. The weighted by fuel type im-
pact on electricity costs ranged from .35 to .94%. The utility
is committed to barge delivery of residual and the price in-
crease would be passed along to residential and industrial

users.

The Robert Richie Plant of Arkansas Power and Light in
Helena consumed 258,720 tons of oil in 1972, receiving the
majority of the fuel from the New Orleans region and GIWwW

4-9



(West). The average segment toll per ton from origin was 20¢;
the average fuel tax was 37¢. In 1974, the utility paid
$63.84 per ton of o0il delivered via barge. The user charges
would increase delivered price by .2% to .4%. Since oil was
40% of fuel used in 1974, average impacts on electricity
costs are in the range of .03% to .06%.

In 1974, Florida utilities consumed over 62 million barrels
of 0il (both No. 2 and No. 6 fuel oils), accounting for 56%
of total BTU production in the state. Over 90% of the resi-
dual fuel oil is imported and reshipped very short distances
by barge or small tanker to utilities. For example, 1l.41
million tons of residual were imported at Canaveral Harbor
in 1974, with 1.3 million tons transshippéd by barge to the
Cocoa Plant involving a haul of less than 20 miles on the
GIWW. The impact on electric generating costs of a user
charge on these local distribution moves would be neglicible,

and modal diversion unlikely.

That residual which does come from domestic sources
(5-10% of Florida consumption) is received by Gulf Coast
utilities from Texas, representing 10-15% of their total oil
consumption. Tolls for these moves would be about 66¢ per
ton (by fuel or segment toll) from Texas (Houston) if via
the GIWW. Although this would not impact fuel costs and
electric rates significantly, it might be sufficient to en-
courage import substitution for the remaining domestic fuel.
If, on the other hand, the coastwise move is by the deep
water route, there would he no toll - and no impact - under
a segment toll, with fuel tax impacts dependent on whether
the move is by tanker or barge (residual and distillate
users, respectively), and what fuel tax level is set for each

fuel. Further study of these questions is underway.



4.5 GASOLINE

Gasoline flows on the inland waterways tend to move from
Gulf Coast and Ohio River origins to population concentra-
tions located on or near rivers. Cincinnati, Ohio received
the majority of its gasoline from Huntington, West Virginia,
and New Orleans by water in 1974. The segment toll
from Huntington was 8 cents per ton-(the fuel tax 14 cents
per ton - compared to barge costs of about $2.503. Segment
tolls from New Orleans are 52 cents per ton; fuel tax $1.00
per ton - compared to.barge costs of 6-7 dollars. The cost
per ton (delivered) of retail gasoline in Cincinnati in 1972
was $190.58. Impacts of user charges on gasoline retail
prices range from .04% for a segment toll from Ohio River

origins to .5% for a fuel tax from New Orleans origins.

St. Louis, on the other hand, receives the majority of
its gasoline via water from New Orleans and Texas. For
'New Orleans origins, the segment toll is 32 cents/ton versus
a 52 cent fuel tax. From Texas, the segment toll is 54 cents
per ton, and the fuel tax 84 cents. Barge transportation costs
of gasoline to St. Louis would increase between eight and
twelve percent, if carriers practiced full passthrough of
the user charges. 1In 1972, the retail (delivered) cost/ton
of gasoline in St. Louis average $186.97. The weighted
fuel tax impact on retail gasoline prices would be .3 or
.4%,

3All rates used here are estimates based on 1974 Donley

Study rates.



Given that pipelines are quite competitive in this
region, increases in transportation costs that average over
ten percent could induce modal diversion. Pipelines are be-
ginning to experience excess capacity problems from the Gulf
states as domestic production peaks and begins to decline.
Imported oil and products for the East tend to be moved to
the port nearest the point of consumption rather than to the
Gulf. Pipelines may further reduce transportation charges in
an effort to encourage new business. Combined with user
charges on the waterways, losses in waterways traffic may

occur.

Finally, a substantial traffic in intra-GIWW transfer
of gasoline exists. A 100% segment or fuel toll on the GIWW
would increase barge costs by up to 50 cents per ton, de-
pending on the distance traveled although most moves are
considerably shorter. Further study of the petroleum distri-
bution system is necessary before these impacts can be combined

into total market effects of user charge imposition.

4.6 JET FUEL

Consumption of jet fuel is localized around major
population centers and military air bases. Waterways flows
of jet fuel move basically to large cities located on rivers

having jet port facilities. Cincinnati receives 250,000

tons of jet fuel from Ohio River origins with an average

length of haul of just over 200 miles. The average segment
toll is approximately ten cents per ton; the fuel tax

averages 20 cents. Given a transportation charge of $2 - $2.50
per ton, barge costs would increase by 4 to 10%. In 1975,

jet fuel averaged just over $89.00 per ton. A segment toll
would increase the delivered price by .1% the fuel tax by

.2% per ton.



St. Paul, Minnesota receives almost 120,000 tons of
jet fuel equally from Texas and St. Louis river origins.
The segment toll from Texas averages $1.38 per ton; the fuel
tax averages $1.83, which would increase barge costs by
about 20% over current rates. The toll from the St. Louis
region averages 75 cents per ton and would increase barge
costs by 17 percent. The weighted (by origin of flow)
impact of user charges on delivered price of jet fuel in the

Minneapolis area will average between one and two percent.

Again, given the close competition between pipelines and
water carriers for middle and high distillate traffic, a
100% OM&R user charge may accelerate the trend away from
barge transportation to pipelines for petroleum product
moves. By altering relative prices, traffic diversion could
occur. Further study is necessary to validate this point.

4.7 DISTILLATE FUEL OIL

Distillate (No. 2 fuel 0il) tends to have destinations
similar to those of fuel oil and gasoline, given that it is used
extensively in home heating and electricity generation. The
preliminary impacts calculations and conclusions formulated
for those fuels are equally applicable here. As with the
other products, significant volumes of distillate fuel oil also
move in the coastwise tanker trade.
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5. IRON AND STEEL PRODUCTS

The iron and steel industry is a potential heavy user of
water transportation because of its consumption of large
quantities of bulk raw materials (ores, coal, flux), its
location on or adjacent to the inland waterways (Pittsburgh,
Birmingham, East Chicago Gary), and the relatively low value
of its output (primary and semi-finished iron and steel
products and byproducts such as slag).l

Figure 5-1 shows the relationship of major inputs to the
Steel-making process. The numbers in parentheses show the
(national average) number of tons of each input required for
one ton of output at each stage of production.2 For example,
1.463 tons of coal are needed to produce 1 ton of coke, and
-576 ton of coke is used in the production of 1 ton of pig
iron, .63 ton of which is used in the production of 1 ton of
raw steel.

Although it is conceivable that each stage of processing
could occur at a geographically separated spot - with each

arrow in Figure 5-1 representing transportation of intermediate

goods - in practice, they tend to be located at a common site,
with coking by-product gases often being used to fuel the
iron blast furnace, and pig iron moving to the steel pro-

duction stage in molten form to avoid remelting. Raw steel

lRequirements of large amounts of water for cooling ingots
strongly rival transportation requirements as a justifi-
cation for the waterside location of major steel producing
complexes.

2Inputs vary widely between the three basic steel~making proc-
esses with the electric furnace process using 96% scrap for

metallic input, and the basic oxygen and open hearth processes
using more balanced inputs of pPig iron and metal scrap. Since

little scrap moves by waterway, but pig iron production re-

quires large amounts of coking coal and ores (which frequently
move by waterway), the precise production mix is a potentially

important factor.
5-1
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ingots may also move to on-site rolling mills for primary

fabrication to sheet, tube, rods, etc.

There is also strong vertical integration back through
the raw material extraction and transportation process. Steel
corporations control coal and iron ore mines, and the railroads
and water transportation lines which transport the raw
materials, and they may even maintain the Lakes ports used

in ore transportation.

To assess the impact of water&ay user charges on this
industry, it is necessary to identify the distribution sys-
tem (geographic and modal) for iron and steel inputs and out-
puts for producing areas on or near the waterways. Each move
which is touched by user charges can then be assessed with
respect to the impact on the total production process and the
probability of modal shift or alternative shipping patterns.
The case of the Pittsburgh iron and steel complex on the

Monongahela River is presented below.

Table 5-1 lists the Monongahela River flows directly
related to the iron and steel production process either as
an input or output. Indirectly related flows such as diesel
fuel, which may be partially destined to fuel highway trucks
for the distribution of finished products, are not included.

5.1 ORES

As indicated in Figure 5-1, the production of one
ton of steel consumes approximately 1 ton of iron and manganese
ores and concentrates (.016 ton directly, and .995 ton indi-
rectly in the pig-iron-production process). The bulk of iron ore
comes to Pittsburgh from the Lake Superior area via a multi-
modal move involving rail to the Lake Superior port, a



TABLE 5-1
BARGE MOVEMENTS ON THE MONONGAHELA

RIVER OF COMMODITIES RELATED TO THE
IRON AND STEEL INDUSTRY (TONS X )

) 1972 1973 1974
Commodity . WI OB IB  WI OB IB WI oB IB
Iron Ore - - 399 - - 287 - - 309
Manganese Ore - 7 424 - 28 207 - 262 89
Coal 19217 8000 3300 18081 8200 3400 18100 8800 2800
Limestone - 462 - - 519 - - 447 -
crude Tar, 0il, - 139 17 - 107 28 - 208 34
Gas (Coking By-
products)

Benzene and Toluene - 75 - - 70 2 - 118 3
(Coking Byproducts)
Residual Fuel 0il - - 254 - - 499 - - 904
Coke - 107 2 - 175 6 - 163 5
Slag 14 53 - 4 37 - - 40 -
Scrap - 24 37 - 8 84 - 19 153
Ferroalloys - 12 20 - 14 22 - 11 17
(Intermediate
Manganese)
Pig Iron - - - - - - - 5 -
Iron and Steel
Primary Forms 931 5 3 818 25 12 259 23 32
Shapes except Sheets- 199 12 - 212 16 36 297 29
Sheets 25 249 11 19 332 10 9 358 7
Pipes and Tubes - 422 4 - 319 7 6 384 2
Misc. - 78 16 21 103 3 57 47 2

956 953 46 858 991 48 338 1109 72
Legend
WI - moves entirely within the Monongahela River.
OB - moves originating on river and terminating elsewhere.
IB - moves orginating elsewhere and terminating on river.



trans-Lakes move to a Lake Erie port, and another rail move
to the Pittsburgh area. The only alternative source for iron
ore to éittsburgh is imported ore. In 1972, Pittsburgh re-
ceived foreign ore via rail from the ports of Philadelphia,
Baltimore, and Lake Erie (mostly iron) as well as by barge
from New Orleans (about half iron and half manganese in 1972).
As much as 25% of the ores reaching Pittsburgh are import-
generated, the bulk from Atlantic and Great Lakes ports by

rail.

Manganese ore utilized in U.S. steel production is dom-
inated by foreign imports - 1 million (62%) at Lower Mississi-
ppi River ports in 1972 and most of the remainder at Balti-
more, Philadelphia, and Norfolk (302 thousand, 101 thousand,

and 60 thousand tons, respectively).

Inland waterway segment tolls would have little impact
on domestically produced iron ore which moves almost entirely
on the Great Lakes and rail network. A bunker fuel tax
($1 per barrel on residual bunker C) on domestic water trans-
portation, however, would increase the cost of the cross-
‘Lakes leg by 4.6¢ per ton3 on top of the base water rate (in
1973) of $2 to $2.50, depending on mine and port and a deliv-
ered price of $15 to $20. Given an estimated ratio of 1 ton of
ore (direct and indirect input) to 1 ton of raw steel, this
would have added 4.6¢ (.02%) to an average price of finished
steel of $189 (December 1973).

A toll of this magnitude would have no significant modal
shift impact on Great Lakes ore traffic because of wide,ex-

isting transport cost differentials - see Table 5-2. The

3This is based on output of the ARCTEC model of the CoE North
Central District as follows:

For a répresentative Great Lakes ore carrying fleet operating
between Duluth and Cleveland.
Annual tons carried - 6.70 million

Fuel consumed - 12.9 million gallons
- 307.2 thousand bbl.
Fuel tax paid $307.7
Averace tax per ton 4,.59¢
(cents) -

5-5



TABLE 5-2
1973 ORE SHIPPING COSTS BY RAIL
FROM LAKE SUPERIOR REGION TO PITTSBURGH

{DOLLARS /TON)

Rail

From To Rate
Mesabi and Cuyana Two harbors, MN and $1.92

Ranges MN Superior WI

McKinley and Duluth $1.70
Mt. Iron MN
Marquette Range WI Escanaba MI $ .95
Lake Erie Ports OH Pittsburgh, Wheeling $3.69
Mesabi Range Pittsburgh, Wheeling $13.91
MN
Lakes
Head of Lakes Lower Lake Ports $2.20
Escanaba MI Lake Erie Ports $1.84

Source: Minerals Yearbook, U.S. Department of Interior,
Vol. I, pg. 613, 1973.




rail-Lakes-rail cost of $€.50 - $8.00 per ton in early 1973
{depending on mine and port) is $6 to $7 cheaper than the all
rail move. It is also unlikely that a toll of this amount
would bring about a significant import substitution, but

this issue is being explored further.

It is possible, however, that the iron and manganese ore
barge movements from the Lower Mississippi would be subject
to modal and/or port of importation rerouting given tolls to
the Monongahela from Baton Rouge of -81.4¢ under a segment toll
or $1.38 under a fuel tax. mhe vice president for purchasing
for a major steel producer volunteered, however, that tolls
of these magnitudes would have minimal impact on the routing
of relatively high-valued manganese ore and concentrates.

If this is the case, steel production costs would increase
an average of .5 to .9¢ per ton (for the segment toll and
fuel tax, respectively) based on a manganese ore consumption

of 12.9 1lb per ton of steel produced.

5.2 COKE

Most coke consumed in the Pittsburgh steel complex is
produced from coal barged in from the Monongahela River,
and secondly, from the Upper Ohio River. These coking plants
located on the river receive all of their coal by barge,
with inland ovens accounting for small residual production.
Little coke is transported into or out of the region. The
discussion of coal traffic impacts will focus entirely on
passthrough to final steel production costs because the
riverside facilities are generally totally captive to the
river. For example, the U.S. Steel Clairton Coking
facility (the largest in the world), which receives from
10 to 12 million tons of coal per year, has no rail or
truck facilities, with the entire production process
reliant on direct transfer of coal from barges.

5-7




About 50% of the coal at the Clairton Works (River Mile
20) originates on the Monongahela between miles 60 and 80,
and the remainder at Huntington, West Virginia. This implies
a weighted average toll of 13.6¢ per ton under a segment toll
and 15.8¢ under a fuel tax - approximately .35% of the de-
livered price of coal at Clairton. Given coal input (direct
and indirect) of .57 ton per ton of finished steel, this
would add between 7.8 and 9.1¢ to the cost of a ton of
finished steel.

Byproducts of the coking procéss per ton of coke pro-
duced include coke oven gas (10,500 cu. ft.), coal tar (90
1b), light oil (20 1b), and ammonia (5 1lb). Some of
them -- especially the coke oven gas -- are used locally,
while others are sold and may move on the river as may the
coke itself. Their relatively small volumes put them outside
of the scope of this study.

5.3 SCRAP

In addition to "home" scrap retained in the steel-
production process, the Pittsburgh area receives large volumes
of metal scrap from as far away as Texas and California.

Barge receipts of 269 thousand tons mostly from Ohio River
origins accounted for only 2.9% estimated of scrap consumption
in 1972. Given their relatively short haul and the volatility
of the scrap market (the average price of #1 heavy composite
fell from $74.39 to $68.33 per short ton between November

and December 1973), these moves are not likely candidates for
diversion, or are they very important in volume terms to the

iron and steel industry.

5.4 FLUX

Each ton of raw steel produced requires approximately



328 1b of flux (148 directly and 180 indirectly in the pig
iron). Pittsburgh receives most of its limestone flux

from Pennsylvania quarries (mostly by rail), and receives no
limestone by barge at the Monongahela River plants. Nearly

1/2 million tons of limestone are shipped from the Monongahela
River to other locations however -- moves which will be analyzed
later from their point of destination.

5.5 SLAG

Slag is a low value byproduct of the iron and steel
processes which is generally sold locally (as a sand-and-
gravel substitute) or "wasted" as landfill. Little slag
moves on the river in the Pittsburgh area.

5.6 RESIDUAL FUEL OIL

Curtailments of natural gas supplies and EPA burn mix
requirements for steel corporation steam plants has led to
~a growing inflow of barge-carried residual fuel oil. These
uses are minor enough in the total picture to have a negligible
impact on final production costs, even for tolls on long-haul
flows from the Lower Mississippi and Gulf. Redistribution of
purchasing patterns may become a factor at a later date, with
a shortening of the barge haul wherever possible, but this

move is not analyzed further at this point.

5.7 STEEL PRODUCTS

Of total production of 25 million tons of steel in the
Pittsburgh area (BEA66) in 1972, about 2.1 million tons moved
by water, the remainder moving by truck or rail (most to the
north and east), or going to local consumption. (This ex-
cludes ‘almost 1 million ton of primary products moving less than
6 miles between facilities on the Monongahela River -- a move
which has since declined substantially.)



More than half of these moves go to the Lower Mississippi
and Gulf. The 80¢ to $1.50 tolls for such moves (0.5 to 1.0
percent of product price) might be enough to encourage the
destination areas to seek out shorter-haul supply points.
Spread over all tons shipped, this represents a maximum in-
crease in distribution costs of between six and ten cents per

ton.

5.8 CONCLUSIONS

Waterway user charges for the recovery of 100% of OM&R
expenditures on the inland waterways leads to a production-
cost increase of 20-25¢ per ton (Table 5-3). This would hold
even under the most pessimistic scenario (e.g., assignment
of a 4.6¢ Great Lakes ore transportation premium on all iron-
ore inputs in the fuel-tax scenario although a significant
share of iron ore is imported via the Atlantic and would not
be impacted). Adding as much as 10¢ per ton for final product
shipment and byproduct shipment effects leaves the total im-
pact with an upper bound of 25¢ before any distribution or
production reoptimization which might mitigate the effects.
This amounts to an impact of .05 - .1% of final produce price,
based on a price of $250 per ton for primary steel products.



TABLE 5-3

IMPACTS OF WATERWAY USER CHARGES ON THE
PRODUCTION COSTS AND DELIVERED PRICE OF
STEEL IN THE PITTSBURGH COMPLEX

(¢/ton)
Commodity Segment Toll Fuel Tax
Iron Ore - 4.6
Coal 7.8 9.1
Manganese Ore .5 .9
8.3 14.6
Final Product Distribution, 7-10 7-10
Byproducts, and Minor
Factors Possibly Excluded
TOTAL 15.3-18.3 21.6-24.6
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6. GRAIN IMPACTS

Waterway transportation of grains is oriented almost
entirely toward the export market (Table 6-1).  For example,
of 15.8 million tons of corn moving on the Mississippi River
System, 14.3 million tons (90.2 percent) were destined for
port elevators at or below Baton Rouge - almost entirely for
export. Although this barge volume accounted for 58 percent
of total exports (24.4 million tons), the remaining 1.5 million
tons in the Mississippi River System accounted for only 2.5
percent of corn sales from farms for domestic use, and about
1.5 percent of total corn produced (including on farm
consumption). Inland waterway soybean traffic was equally
export-intensive, with 7.9 (88.7 percent) of 8.9 million
Mississippi System barge tons destined for export points.
Wheat is slightly less export directed, with 5.1 (82.8 per-
cent) of 6.2 million tons of internal barge movements
going to export points (2.9 of 3.8 million tons on the
Mississippi System, but virtually all of the 2.3 million
tons on the Columbia River).

The importance of the above observations is that waterway
user charges would have little direct impact on domestic
grain markets, which are served overwhelmingly by other modes,
but would in the first instance impact export prices in the
Baton Rouge to Mobile port range, with secondary impacts
filtering down through the entire grain distribution systems.

The question of the grain market reaction to waterway user
charges is a complex one because of the wide geographic
dispersion of farms and country elevators (actually or potentially)
feeding each river elevator, and because of the different

distribution alternatives (export and domestic) available
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to each growing area. Further, the impact of any .level of

toll on farmer, exporter, or barge operator is very heavily
dependent on the strength of the world and domestic grain
markets, which in turn are a function of many unpredictable
factors such as weather in different areas of the world,
governmental agricultural and trade policies here and abroad,
ocean shipping economics, etc. Industry dynamics make any
market analysis for grains akin to shooting at a rapidly moving

target.

In addition to reoptimization of distribution patterns,
responses to river tolls also include possible reoptimization
of cropping patterns at each producing site as farmers may
put more or less acreage into cash grains, switch between
grains, or alter the intensiveness of cultivation in response

to changing product prices.
6.1 METHODOLOGY

Because of the complexity of the grain distribution
impacts, the analysis below is compartmentalized into three
parts:

1) Impacts on export grain prices assuming full pass-
through of tolls to final purchaser--potential purchaser impacts.

2) Impacts on on-the-farm grain prices in different
growing areas, assuming full passback of tolls to farmers --
potential producer impacts.

3) Impacts on market and modal distribution patterns for

major growing areas =-- the diversion question.

This final impact question is the most complex, including
as it does the ultimate balancing of the first two groups of
impacts, and is addressed only briefly at this point.



6.2 EXPORT PRICE IMPACTS

As indicated above, movements to export dominate barge
grain traffic (see Table 6-1). Tolls per ton for the movement
of grain from the Upper Midwest to the Lower Mississippi
ports range from 33.8 cents for traffic originating in the
vicinity of Cairo, Illinois, to $1.16 from the St. Paul area
on a segment toll basic (64.9 cents and $1.37, respectively for
a fuel tax). '

The weighted average toll (for a segment toll and fuel
tax, respectively) for barge receipts in the Baton Rouge,
New Orleans, complex -- assuming 1972 origination patterns --
is 76.8 cents ($1.01) for corn, 95.0 cents (89.6 cents)l for
wheat, and 74.9 cents (79.4 cents) for soybeans (see Table 6-2).
(Up to 12 cents must be added to the fuel tax for destinations
below Baton Rouge since a fuel tax would be collected for

barge transportation within the deepwater port area even though

no segment charge would apply within that range.)

Although the main wheat growing areas in the Central
United States include the Northern Great Plains (Minnesota and

the Dakotas), corn, as reflected in the mileage based fuel tax,
1 :

The figures for wheat are 73 and 74.5 cents for a segment
toll and fuel tax, respectively, if high-cost Missouri
River originations are excluded.



TABLE 6-2

WEIGHTED AVERAGE PRICE IMPACTS OF
USER CHARGES ON GRAIN FOR EXPORT

Corn at Lower Mississippi Ports

Weighted average toll for barge

terminations.
segment toll 76.8¢
fuel tax $1.01

estimated other mode receipts 3
and local production 1152X10~ tons (7.6%)

Weighted average toll impact on
total terminations i(toll X % tons terminated by barge).

segment toll 71.0¢
fuel tax 93.3¢

Wheat at Lower Mississippi Ports

Weighted average toll on
barge terminations
segment toll 95¢
(excluding Missouri
originations 73¢
fuel tax 89.6¢
(excluding Missouri
originations) 74.5¢

estimated other mode receipts

and local production 1018 x 103 T (33.0%)
Weighted toll impact '
(toll X % tons terminated segment toll 64¢
by barge) excluding Missouri River 49¢

fuel tax 60¢
excluding Missouri River 50¢

Wheat at Columbia River Ports

Weighted average toll 90.1¢ (only segment toll
applicable).

estimated other mode receipts 3
and local production 4239 X 107 T (65.1%)



TABLE 6-2 (Continued)

Weight toll impact
(toll X % tons terminated
by barge) 31l.4¢

Soybeans at New Orleans

Weighted average toll: segment change 74.9¢
fuel tax 79.4¢

estimated other mode

receipts and local 826 X 103 Tons (10.1%)
production.
Weightad toll impact segment change 66.6¢
(toll X % barge) : fuel tax 70.6¢

Add $0.00084 per mile transmitted below Baton Rouge for ports
downriver for fuel taxes. No segment toll would be changed
in that segment however.



is the long-haul grain traffic on the Mississippi River System.
This is because the greatest wheat densities occur west and
north of the Upper Mississippi, where rail traffic and
alternative ports (Texas-Gulf, Pacific, and Duluth) are highly
competitive. Soybeans which originate along the entire length
of the river have the shortest average length of haul.

Because of the greater average length of haul (from
the Illinois and Upper Mississippi Rivers), corn for export
at Lower Mississippi ports is especially hard hit by a fuel
tax as opposed to a segment charge. Corn moving to export
from the Illinois River (50 percent of Lower Mississippi corn
exports in 1972) moves between 770 and 1140 miles -- depending
on point of origin on the Illinois and port on the Lower
Mississippi -- on the low—toll Illinois and Lower Mississippi
Rivers and 220 miles on the Upper Mississippi. Under a fuel
tax, these moves pay a substantial premium -- between 24 and
36 cents on average -- which subsidizes traffic moving on
higher toll rivers.

The average toll for barge-delivered wheat at the
Columbia River ports is roughly 90.1 cents on a segment toll
basis. (Fuel taxes for the Columbia River System were not
calculated due to a current- lack of information about the
water carrier industry there.) The impact of this toll on
the competitiveness of Columbia River ports for grain export
is somewhat mitigated by the fact that two thirds of wheat
receipts in that area are by rail from western Washington,

Idaho, Montana, and even the Dakotas and Western Minnesota.

For the segment toll case, these tolls represent .725 percent
of the 1975 export price of corn, .72 percent for wheat



(.55 percent if Missouri River origins -- eight percent of
total Lower Mississippi wheat receipts -- are excluded),
and .40 percent for soybeans.2

The question of whether such increases could be passed on
to foreign buyers, causing foreigrn consumers to pay for a
share of the costs of the river system which provides efficient
transportation for their grain imports, whether port realloca-
tions would occur, or whether the farmer or barge operator
would bear the burden of such cost changes cannot be answered
outside of the context of the entire ‘grain marketing-and-
distributing system. These questions are being addressed

in follow-on work.
6.3 FARM PRICE IMPACTS

The potential impact of user charges on grain prices at
the point of production varies widely by river segment and toll
option as do the production-and-distribution options available
to the farmer. This is true not only because toll levels differ
between the major producing areas, but also because costs of
production and transportation vary over the grain growing area.

Any river draws its grain from a band on either side of
river which may extend as far as 75 miles in some locations at
harvest time.> The width of the band is determined by the
costs of reaching the Lower Mississippi ports via truck barge
from different inland points and the strength of demand from
alternative sources (domestic processing or unit train to the
same or alternative ports). The band is particularly narrow

along some rivers such as the Upper Missouri, where barge costs

2Export nrices were calculated on the basis of farrm prices mer
hushel of $2.70, $3.68, and $5.25 for corn, wheat, and soybeans,
respectively, and total distribution costs to port of $10 per ton.

3Much of the discussion which follows is a result of conversa-
tions with grain marketing corporation distribution executives.
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are relatively high even without user charges, and where domes-
tic demand and unit train competition to the Texas-Gulf ports
are both strong. The band is probably wider along the lower
Upper Mississippi where barge vs. unit train economics are
relatively stronger in favor of water shipment.

A current grain industry rule of thumb states that truck
transportation of grain costs approximately 1 cent per bushel
per 10 miles or 3.6 cents per ton mile. The implication of
this is that a toll on the river of 10 cents from any given
point would decrease the reach of the river terminal by about
three miles. The impact of such a charge on river traffic
would depend on the interaction of several factors :including
the share of river traffic coming from that portion of the
hinterland, the response of elevator and barge operators to
any potential losses of traffic, and the response (decline) of
prices in alternative demand centers to any potential increases
in supply. Such a detailed, but necessary, analysis is not
carried out in this stage of work.

6.4 ILLINOIS RIVER

Illinois River points originated more than 50% (7.74
million short tons) of the corn received by barge at Lower
Mississippi River ports in 1972. They also shipped 1.27
million tons to other points, primarily for processing for
domestic use (540 thousand tons for the Tennessee River,

251 thousand tons to Vicksburg, and the remainder to domestic

markets such as Memphis, St. Louis, and Chicago). 1In 1972, 2.13-

million tons of soybeans also were originated at Illinois river
points, 1.76-million (83%) of which were destined for Lower
Mississippi River export ports, 12l1-thousand (5.6%) for ports
between New Orleans and Mobile, and the remainder predominately
to river.points on Lower Mississippi and Tennessee Rivers.

Illinois is not a prime wheat production area, and so, only
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204-thousand tons of wheat originate on the River, 164-thousand
of which were destined for the Baton Rouge-New Orleans complex

of ports.

Specimen tolls for Peoria--the center of the Illinois
River grain shipping area--are presented in Table 6-3. Under
a fuel tax option, grain from Peoria pays a premium of 50 to
65 percent over the segment toll level of 68.1¢ per ton for
movements to export points on the Lower Mississippi River.

The phenomenon does not occur for the less important Tennessee
River distinations because they do not utilize the long, in-

expensive Lower Mississippi Segment.

Based on a national average farm price per bushel of
$2.70, $3.68, and $5.25 per bushel for corn, wheat, and
soybeans, respectively, farm revenue per bushel along the Illinois
River would fall 0.71, 0.56, and 0.39%, respectively, for the
three crops under a segment toll.4 This assumes full passback
of user charges and no mitigating actions by the farmer. Such

options would, of course, decrease impacts on farm income.
6.5 UPPER MISSISSIPPI RIVER

The Mississippi River north of St. Louis (including
the Minnesota River) originated 5.73 million tons of corn,
2.5 million tons of soybeans, and 1.48 million tons of wheat
in 1972. The destination pattern for all three grains was
quite similar to that of the Illinois. Estimated tolls of
$1.16 (segment) to $1.48 (fuel-based) represent 1.2-1.5%,
.95-1.2%, and .66-.85% of the farm price of corn, wheat, and

soybeans respectively.

4puel tax price impacts would, of course, be 50-65% higher
in this area.



TABLE 6-3

USER CHARGES FOR SELECTED HIGH-VOLUME GRAIN MOVES
(TONNAGE INDICATED) ON THE MISSISSIPPI RIVER SYSTEM

From Origin To Destination
PE400,405,410,415 PE1320,13330,1345
Baton Rouge-New Orleans Tennessee River
PE510 - Illinois River,
Peoria
Segment Toll (¢/ton) 68.1 70.7
Fuel Taxl (¢/ton) 99.6 (111.4) 72.2
1972 Tonnage2 (000) 3,940 197

PE354,356 - Upper Mississippi,
St. Paul Area

Segment Toll (¢/ton) 115.6 118.1
Fuel Tax (¢/ton) 136.6 (148.4) 109.1
1972 Tonnage (000) 2,892 364

PE105 - Missouri River,
Kansas City

Segment Toll (¢/ton) 353.8 366.0
Fuel Tax (¢/ton) 112.2 (124.0) 84.7
1972 Tonnage (000) 155 216

PE1700 - Lower White River

Segment Toll (¢/ton) 22.2
Fuel Tax (¢/ton) 40.5 (52.3)
1972 Tonnage (000) 335

lFuel tax is calculated on the basis of distance of Baton Rouge.

Numbers in parentheses represent costs to New Orleans.

2Tons of corn, wheat, and soybeans.



Grain traffic in this region clearly represents a
crucial area for follow-on analysis cf possible modal di-

version.

6.6 MISSOURI RIVER

One million tons of grain originated on the Missouri
River in 1972. Three gquarters of the traffic was wheat, of
which a surprising 46% was destined for the Tennessee. It
is extremely unlikely that the graip traffic, most of which
originates at Kansas City or above, could bear the segment
tolls of $3 to $4 which would arise on this river. It is
also possible that even the lower toll generated by the fuel
tax option could drive the remainder of bharae arain traffic
into other distribution channels. Existing shipping patterns
from the Upper Missouri River region (Kansas City and above)
are heavily rail-oriented, and there are indications that
future growth in that region will be similarly directed even
without user charges. Corn and soybean exports ex-rail at
Houston have been growing extremely rapidly in recent years,
and the possibility of unit trains to Seattle for loading
on super bulkers has been discussed.

6.7 CONCLUSIONS

Grain traffic appears to be one of the more critical
areas for follow-on analysis. Rail unit train operations to
alternative ports (or to the Lower Mississippi Ports) are
highly competitive with barge along a broad geographic front.
Thus, it is vital to understand which traffic (how much and
where) now on the rivers is most sensitive to reoptimiza-
tion, and how the interaction within the grain-distribution
system of farmers, elevator operators, transportation operators,

and end users of grain would develop.
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/. FERTILIZER IMPACTS

Fertilizer materials travel long distances from the
originating site of raw materials to the final consuming area.
A great majority of phosphates are obtained in Florida, while
New Mexico and Saskatchewan are responsible for almost all
potash production. Nitrogenous fertilizers originate primarily
in regions in the periphery of the U.S., such as Louisiana
and the Southwest, although the di;tinction is not as pronounced
as in the case of phosphates and potash. The Midwest (defined
as Illinois, Iowa, Indiana, Minnesota, Ohio, Michigan, and

Wisconsin) consumes one-third of the fertilizer products.
These 0/D patterns result in commodity flows that demand

cheap bulk transportation. Rail, water, and pipeline handle
practically all of the long-distance carriage.

In 1972, approximately 41 million tons of commercial
fertilizers were consumed in the U.S. These commercial
fertilizers consisted roughly equally of direct application
materials (anhydrous ammonia, urea, superphosphates,
ammonium nitrate, etc.) and mixtures (18-46-0, 5-10-10,
10-10-10, etc.). See Table 3-1. The fertilizer applications
contained roughly 17.1 million tons of nutrient content, of
which 8.1 million tons (47%) were nitrogenous, 4.8 million
tons (28%) phosphatic, and 4.5 million tons (25%) potassic.

7.1 PHOSPHATES
In 1972, over 40 million tons of marketable phoshpate

rock were produced in the U.S. Of this total, 81% is at-
tributable to Florida and North Carolina, with the Western
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States producing only 12%. There is a continuing trend toward
shipping rock which has already been processed (super-phosphates)
instead of moving the matrix material. Processing at plants
near the mining areas involves washing with sulfuric- and/or
-phosphoric acid treatment for reduction to more concentrated

materials, which leads to reduced transportation costs.

Water traffic generated by phosphate rock from Florida
was on the order of 21.7 million tons in 1972, about 60% of
which was bound for foreign countries, with the remaining
7.5 million tons moving coastwise-almost entirely to the
New Orleans area (5.6 million) and Houston (1.1 million).

The domestic shipments utilize 20 - 25,000 ton deepwater
barges - river barges are unable to cross the open waters

of the Gulf (with some exceptions), and ships face high un-
loading costs. That rock which is carried by ship is usually
destined for Houston.

Only about one-fifth of the rock arriving in New Orleans
continues up the river in that form (most often destined for
Illinois) for processing at country plants. Large plants in
the New Orleans area process the rock into direct application
materials (superphosphates) and mixed fertilizers. It usually
takes 2.5 tons of crude rock to produce 1 ton of product.

This means about 1.6 million tons of product will be generated
for shipment. Most is distributed to points along the river
system by barge although rail may be a viable option at this
point. All of the phosphate rock received in Houston leaves
by rail after processing.

The imposition of a user charge on the Mississippi River
System may cause some change in the current system of phos-
phatic fertilizer distribution. In some areas, however,



transportation requirements are actually dictated by the
nature of the material involved at each shipping stage.

Crude rock generally moves by water, and in many cases, plants
have located at the river and are set up to receive

phosphate rock in this manner. It may be virtually

impossible for some of these plants to convert to using

rail. Ground phosphate rock, on the other hand, is a powdery
substance that should be handled and transferred as infrequently
as possible, thus requiring transport by rail. Competition
between water and rail exists, therefore, for the superphos-
phates and ammonium phosphate. The major impact may occur

in the phosphate rock distribution system. Profit margins

in the fertilizer business have been declining in recent
years, and several plants in the Midwest have been forced to
close. Others are facing similar problems, and a charge may
put them at a disadvantage due to the fact that a toll imposed
on crude rock is in effect 2 to 2.5 times greater than on
superphosphates and ammonium phosphate. Thus, one may see a
shifting to expanded plant capacity at minesite and reduced
processing at points along the upper river system. Because
of the design of plants in the Lower Mississippi area, it is
questionable whether the demand for superphosphates and
ammonium phosphate by water is so elastic as to induce diversion
to rail.

An important question is whether the particular user
charge mechanism implemented impacts the cross-Gulf leg. A
segment toll would leave most of this routing untouched, while

a fuel tax would not.

7.2 POTASH

Potash accounts for 25% of the input into commercial

fertilizers, but the waterway system does not play a significant



role in its movement--83% of the U.S.-produced potash is
mined in New Mexico with the remainder coming from Utah and
california. The location of the originating mines dictates

the need for shipment by rail.

Some potash does move on the Gulf. It is received by
rail in the Houston area and shipped to plants along
the Gulf Intracoastal Waterway East for processing. This
allows shippers to take advantage of a reduced rail rate from
carlsbad NM to Houston that is applicable only for cargo
if the ultimate destination does nat involve points along the
Mississippi River System. The agricultural demand for
potassic fertilizers has a negligible effect on Mississippi
River traffic; thus user charges are not a concern in this

area.

7.3 NITROGEN

The nitrogenous fertilizers (anhydrous ammonia, nitrogen
solutions, and ammonium nitrate) rely on the input of natural
gas. The major production areas are located near the source
of this raw material, generally in the Southwest (Louisiana,
Texas, Oklahoma, and Arkansas) although plants which receive
natural gas by pipeline have also been extensively built in
the Midwest close to the consumption areas. Origins and
destinations thus form a much more complex distribution pattern

than in the case of either phosphate or potash.

Nitrogen products are commonly in a liquid state
(anhydrous ammonia and nitrogen solutions) and are thus able
to utilize three modes of transport - water, rail, and pipe-
line. Water and pipeline dominate the shipments of these
products on economic grounds however. Pipelines pose the

strongest threat to water traffic, and expansion of national



ammonia pipeline capacity has recently been announced.

At the present time, there is doubt that a user charge
would create a major diversion of existing traffic for two
reasons. First, nearly all plants producing nitrogen products
in the Southwest are located on the river system. They have
been built and designed to utilize the waterways for the
shipment of final products. Special equipment and terminal
facilities are expensive, and will not readily be abandoned
if faced with an increased cost in water transportation. The
demand for nitrogen products from the Southwest is not nearly
so elastic. Second, most moves on the river system are
handled by dedicated tows that are subject to long-term
contracts. Shippers are bound to continue the use of this
system.

If the user charge is passed on without any traffic
diversion (which seems likely for the nitrogenous products),
the additional cost will ultimately be borne by the farmer
or consumer. An analysis of final demand is necessary to

determine the impact of such a situation.

7.4 FINAL REPORT

This section analyzes-the effects of a user charge
designed for 100% OM&R recovery on farm grain prices through
its impact on the price of fertilizer inputs. Three 0/D
pairs for fertilizer shipments have been examined: New Orleans
to Minneapolis-St. Paul, New Orleans to Chicago; and New
Orleans to St. Louis. 1In each receiving area, the fertilizer
has been assumed to be used for each of three grains ~- corn,
wheat, and soybeans.



A ratio of fertilizer and lime cost to the farm price
of each grain has been calculated. These ratios are national
aggregate figures, and do not take into account the variation
of application rates in different regions of the country.
The cost of fertilizer and lime accounts for 15.4% of the final

value of the product for corn; 5.7% for wheat; and 1.0% for soybeans.

The second step is to calculate the user charge for each
shipment and divide this by the delivered price of fertilizer
to establish the percent increase in fertilizer costs. For
New Orleans to Minneapolis-St. Paul, the toll is $1.43/ton
by the fuel tax method and $1.16 by the segment toll method.
The fuel tax adds a cost of $1.13/ton to fertilizer going to
Chicago and the segment toll adds $.73/ton. The New Orleans
to St. Louis shipment costs an additional $.88/ton (fuel tax)
or an additional $.53/ton (segment toll). The delivered price
of fertilizer is assumed for this analysis to be $100/ton --
a conservative estimate of the average cost of all types of

fertilizers, especially with the inclusion of lime.

Multiplying the percentage of fertilizer and lime cost
for each grain by the percentage increase in fertilizer
price yields the percent increase in the cost of producing
each grain at the farm. The following results have been
calculated;:

TABLE 7-1
PERCENTAGE INCREASES IN FARM PRODUCTION COSTS
DUE TO USER CHARGES ON WATERBORNE FERTILIZER MOVEMENTS

Commodity New Orleans to
Corn Minneapolis-St. Paul Chicago St. Louis
Fuel Tax .22 .17 .14
Segment Toll .18 .11 .08
Wheat
Fuel Tax .08 .06 .05
Segment Toll .07 .04 .03
Soybeans
Fuel Tax .014 .011 .009
Segment Toll .012 .007 .005



The increment in the price of corn due to a user charge (if
the entire toll is passed on to the consumer) is in the range
of one-tenth to two-tenths of one percent. The increase in
the price of soybeans is negligible since fertilizer is a
smaller factor in this grain. It should be noted that even
this small impact is a very conservative estimate. First,
these calculations assume that all fertilizer is shipped to
the consuming area by water. In fact, practically 100% of the
potash moves by rail, and phosphate products rely heavily on
direct shipment by rail. Also, a large portion of nitrogenous
fertilizer moves by pipeline. A more accurate calculation

of fertilizer shipments would see only about 25% of

fertilizer shipments moving on the inland waterway system.
Second, lime is included in the development of ratios of cost
of fertilizer inputs to grain output. Lime accounted for
almost 40% of fertilizer materials by weight in 1972. The
calculated impacts might be considered the impact on the
worst-placed farmer.

7.5 SUMMARY

The analysis of final demand indicates that impacts as
large as one-tenth of one percent of final grain price are
unlikely. The real issue involved in the effect of user
charges on fertilizer distribution is the possibility of traffic
diversion in the shipping of phosphates and nitrogen products.
An important consideration in the phosphate industry is the
hastening of the trend of processing rock near to where
it is being mined rather than at some point along the river
system. A major concern in the area of nitrogenous fertilizers
is the diversion of shipments from barge to pipeline. Such

problems must be subject to more rigorous and detailed analysis.
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8. AGRICULTURE MODEL SIMULATIONS

The Data Resources, Inc. (DRI), Agriculture Service consists
of a large-scale, econometric model of prices and quantities of
the major agricultural commodities produced and consumed in the
U.S. The core of the model is a set of qqarterly predictive
equations of domestic supply and demand for 26 agricultural
commodities. Price, quantity, and inventory forecasts for these
commodities are supplemented by an international trade flow model,
an analysis of farm operating expenses, and farm income state-

ments.

The model is used by DRI to produce baseline and alterna-
tive forecasts of prices, output, trade flows, and farm in-
come and expenses for each major commodity. By altering
future market prices, foreign demands, or Government policies,
various sensitivity analyses on model reactions to alternative

futures can be performed.

Any alternative scenario such as user charge impacts on
agriculture is compared with the DRI baseline forecast through
1978. To compare and understand the results of the user charge
impact simulation, a brief description of the existing baseline

forecast follows.

The DRI baseline agriculture forecast predicts that
grain prices will soften and fall substantially (9-10%) by
the end of 1976. As a result, livestock production will
increase due to reduced feed costs. The forecast assumes
that world production of feedgrains will rise above 1975
levels although major producers (especially the Soviet Union) will



not meet target production levels. Thus, exports are forecast
to experience moderate increases compared to the 1973 to

1975 period. The model predicts continued production increases
through 1977 and 1978, indicating that prices will remain

at profitable levels for farmers. Assuming normal weather
conditions, a three-year period of record crop production
should occur. Since much of this increase is destined for
export markets, the demands on transportation by agriculture
will remain high. Waterways, which handle a substantial
amount of total U.S. grain exports.will be especially affected.
Farm income by 1977 is forecast to decline by 3%, although a
rebound in prices by 1978 should produce a net income gain

of 2%. The major uncertainty in the forecast is world weather
conditions. Reduced precipitation trends over time and
droughts in large areas of the world may alter both U.S. pro-

duction and foreign demands.

To capture the immediate effects of the imposition of a 100%
OM&R waterway user charge on agriculture, it was decided to im-
pose a full 100% recovery scenario on the model beginning in
the first quarter of 1976. Major grain prices were reduced by
amounts in Table 8-1 and weighted by the waterways share in
domestic traffic. The price reductions (assumed to be a market
response that reduced prices across the board to all farmers)

were calculated by averaging tolls on major grain flows by water.
Further, since 41 percent of fertilizer shipments move by water

to farms, the price of fertilizer was increased, using a

weighted average of tolls on existing fertilizer flows from
the Gulf to the Midwest producing areas. The price of fer-
tilizer was increased by .4% per ton in response to the im-

position of 100% cost recovery on waterways.



USER CHARGE INDUCED CHANGES

TABLE 8-1

IN DRI AGRICULTURE MODEL INPUTS

Commodity

corn

Wheat
Soybeans
Barley

Rye

Oats

Grain Sorghum

Fertilizer

Percent by Water

17.2
14
24

Change in
Market Price Due
to User Charge

~-.0038
-.0054
-.0042
-.0043
-.0050
-.0029
-.0050

+.0040



An alternative approach would have been to pass the
price increase caused by user charges into the international
market instead of reducing the price received by farmers
directly. The question of whether the export price of grain
at a given port sustains such a penalty is being explored in

ongoing work.

Given the relatively small price changes that would
result from full 100% user charge imposition, the alterna-
tive (user charge) simulation of the model forecasts miminal
impacts on agriculture. This does not imply that certain
regional impacts on water-served production areas such as the
Upper Missouri and Mississippi Rivers will not be substantial.
Increase in barge rates to New Orleans from these regions of
over $1.00 per ton will certainly impact modal traffic and
perhaps port choice. However, the DRI model does not pres-
ently recognize regional differences in agricultural markets,
so price changes are reflected in total U.S. markets for grain.
Therefore, the model understates the impact on the worst-placed
farmer and overstates the impact on the favorably placed (rail
exporting) farmer, who may, in fact, gain income after user
charges. A summary of the impacts on agriculture under the
user charge scenario for the DRI model are found in Table
8-2.

Although relative price and production changes are
difficult to explain without careful reading of the complete
model output, some macroconclusions are possible. If a
100% user charge (OM&R) were introduced in the first quarter
of 1976 that reduced grain prices to farmers by amounts
stated in Table 8-1 and raised delivered price of fertilizer
to farms by 0.4% per ton, reaction of acres planted and pro-
duction in U.S. agriculture through 1978 is forecasted to be
generally less than one percent (either way) for any crop.

Again, regional impacts such as in the Upper Misouri and
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TABLE 8-2

FORECAST AGRICULTURE
IMPACTS FROM USER_CHARGES
USING THE DRI MODEL: 1978

Percent Difference DRI Baseline Vs.
User Charge Scenario

Commodity Acres Price
Group Planted Production Change 1976-1978

Wheat -.02 -0.1 -13

Corn -.03 -.03 -2.7

Soybeans +.03 -.01 +9

Barley +.4 +.1 -6.8

Oats -.1 -.2 -14

Grain Sorghum -.02 -.02 -6



Mississippi Rivers-served production areas may be severe.
However, time limits did not allow us to address the

questions at this time.

In summary, the DRI agriculture model predicts almost
no difference between its baseline and a 100% user charge for
grain and fertilizer traffic scenario. Although the conclusion
that impacts on U.S. agriculture are minimal is premature,
total U.S. agriculture may not be dramatically impacted by
the imposition of user charges. The grain traffic impact
(Section 6) discusses the changes in traffic patterns that
may occur in grains under user charges and regional impacts

of such changes.

The material which appears in this section has been based
in large part on the DRI Agricultural Forecasting Model. How-
ever, all responsibility for the use of the model, and its
interpretation herein, is that of DOT/TSC. Access to the model
was purchased by DOT/TSC under contract DOT-TSC-1341 to DRI.



9. CONSTRUCTION AGGREGATES

9.1 SAND, GRAVEL, AND CRUSHED STONE

Construction aggregates (sand, gravel, and crushed stone)
accounted for 58 million tons of traffic on the inland water-
ways in 1974, and are the second largest commodities moving.
Construction aggregates have three basic markets - highway
construction, general construction, and miscellaneous uses
such as snow and ice removal, fill and decorative use.

Highway and general construction are the largest markets by
far. Highway construction is generally a function of state
and Federal programs. As such, it is not succeptible to
"normal" economic conditions (highway construction has
frequently been used to generate economic activity during
times of business slowdowns). General construction--primarily,
commercial, industrial, and residential building--is a "lead
indicator" of overall economic conditions, and has shown
relatively little sensitivity to any single factor (such

as the cost of materials). As a result, both highway and
general construction would probably feel negligible impacts
from a user charge on construction aggregates transported

by water since the potential increase in the cost of a

building or highway would be miniscule.

In all three markets, sales are generally on a bid
basis; that is, contractors accept bids for given quantities
of specific types and grades of aggregate fob producers plant.
Transportation is generally provided by the buyer in his own
vehicle, or occasionally, in a producer's vehicle. Due to the
nature of use, most aggregates move short distances (100
miles is a frequently used limit) by truck. 1In cases of

aggregates moving to stationary concrete plants or to



distribution centers (frequently owned by the producing
firm), other modes, rail or water, may be used.

Due to the highly competitive nature of the industry
and the very low value per ton of the commodity ($1.50 to
$2.50), construction aggregates have generally been considered
the commodity most easily diverted from water transport to
alternative modes by the imposition of user charges. However,
analysis of the industry on several rivers in the system
indicates that this is not always the case. The Kentucky
River is unique since sand, gravel, and stone are the only
commodities moving, and they are all received by one customer
who competes with truck delivered aggregates. A user charge
would probably cause a modal shift as this one firm would
bear the cost of the entire river, and a competitive supply
exists. The other major rivers with a large proportion
of the total traffic in aggregates are the Arkansas,
Missouri, Tennessee, Allegheny, Kanawha, and Ohio Rivers.

Aggregates traffic on the Missouri River was 3.3
million tons in 1974 about 40% of total tonnage. Inquiries
of industry sources in the area and the Kansas City ACoOE District
office reveal that the Missouri River is not used
for transportation of aggreéates but as a source. The sand
and gravel firms dredge sand from the river, barge it to
their dock, and distribute it by truck. Most operators dredge
in the vicinity of their plant. Thus, sand moves from mid-
river to shore, and would be unaffected by user charges even
in the extreme case that all other traffic ceased and mainten-

ance by the Army was stopped.

The Illinois River is the only major river which was
found to have substantial transportation of aggregates.



Aggregates traffic was 2.3 million tons out of total
traffic of 41 million tons in 1974. Of this traffic, some
is dredged from the river and shipped to Chicago. Other
firms mine on land and ship by water. The proportions
which are mined and dredged cannot be identified at this
time. The toll for the Illinois River is approximately
.07¢ per ton-mile. The average fob plant price of aggre-
gates is $1.50-$2.50 per ton with an estimated barge transpor-
tation cost of $1.50 per ton (100 miles): the increase from
the user charge is 1.75-2.3% of selling price fob buyer's
dock. The inclusion of buyer's transport from dock to use

site would decrease the overall impact further.

The general conclusion which must be drawn from the
evidence supplied by industry and Army sources is that user
charges would have a negligible effect on aggregates traffic
on several of the rivers, where this commodity represents a
substantial proportion of traffic. The Kentucky River and
Illinois Waterway are the only identifiable locations where
modal diversion might occur. In the case of the Kentucky,
competition to the waterborne aggregate is sand and gravel
transported by truck as backhaul business for coal carriers.
If the waterborne aggregates traffic ceased, the trucks
would be free to raise their rates in the face of increased
demand; possibly allowing the reentry of water transport.
The aggregate hauled by water to Chicago may be susceptible
to diversion or loss of market if sufficient alternative
sources exist or if other transport factors; i.e., highway
limits or congestion, do not preclude such a shift. 1In
no case is the potential for a serious "domino" effect
likely to occur, burdening remaining traffic with excessive
tolls.



9.2 MARINE SHELLS

Marine shells are used in the same primary markets as
aggregates, where stone is not readily available. 1In 1974,
approximately 4 million tons were carried on the Mississippi
River system, all in the Gulf area. Since the shells are
dredged and no segment toll is contemplated for the Mississippi
River below Baton Rouge, this commodity would be largely
unaffected. A fuel tax would impact the cost of shells,
but the amount of impact is unknown due to the lack of
information on fuel used for dredéing, the length of haul, and
the availability of alternative sources of supply for this
commodity.



10. INDUSTRIAL CHEMICAL IMPACTS

The primary flows of industrial chemicals by water are
concentrated in five regions of the U.S.; Houston,New Orleans,
Atlantic Coast, Upper Ohio River and Chicago. Other signi-
ficant flows terminate in Tennessee and Indiana. Of the 20
million tons traversing the waterways system, almost 8 million
moved among Gulf ports, primarily Houston and New Orleans.

The Atlantic Coast received 3 million tons as did the Upper
Ohio River, and Chicago received 1.5 million tons. The
remaining 5 million tons move to scattered destinations

within the system, frequently to river-served manufacturers.

The Army Corps of Engineers does not differentiate
between many of the chemicals moving on the waterways, ex-
cept for sodium hydroxide, sulfuric acid, and a general
category of alcohols. Given that chemical use is very
specialized in industry production processes, the examination
of impacts via user charges on waterways chemical flows is
severely hindered. For example, prices of chemicals included
in the general category, "Industrial Chemical," range from
$150 to $300 per ton in 1975 prices. Further, market forces
have driven chemical prices in general up almost 36% during
1975. Such an increase would swamp a one or two per cent
increase in price via user charges to a receiver. Although
a general increase in demand for chemicals has occurred in
the last few years, the waterways share of the market has
remained approximately the same, or decreased slightly
since 1972 (with the exception of sodium hydroxide).
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Another market force that hinders analysis of the impact
of user charges on chemical markets is the requirement for
special services, such as heating or cooling and the hazardous
nature of the process. Discussions with industry groups
indicate that double bottom barges may eventually be required
to transport chemicals and other hazardous products to mini-
mize environmental damage due to accidents. If required,
significant capital cost increases for new tanker barges
would drive liquid-bulk transportation rates well above
present levels, certainly more than rate increases due to

user charges.

Major shifts have also been occurring in the chemical
industry that could alter future distribution patterns and
affect water carriers of chemicals. New sources of basic
chemicals, including fertilizer materials, resulting from
the sale of byproducts may prove significant. Shortages of
natural gas may create a shortfall in anhydrous ammonia,
causing farmers to seek alternative sources for nitrogenous
fertilizers. Closing of certain supply plants due to EPA
regulations has also occurred. Finally, industrial process
changes that alter relative demands for certain chemicals is
constantly occurring, and will continue as synthetics play an

increasingly important role in production.

Unfortunately, the ACoE data are aggregated in such a
manner that investigation of the majority of these impacts
is impossible. Preliminary analysis of two moves of industrial
chemicals; one to Chicago and one to Pittsburgh (both originat-
ing in New Orleans), gives some order of magnitude impacts.
The New Orleans to Chicago move would pay a segment toll of
75¢ per ton or a fuel tax of $1.07 per ton. Given an average
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transportation cost by water of sodium hydroxide of $7.10

per ton to Chicago, barge rates would increase between 1l

and 15% depending on the type of toll. For the Pittsburgh
from New Orleans move, the transportation price impact

ranges from 9 to 17%. If sodium hydroxide is valued at $200
per ton, the impact of user charges on delivered prices would

be a .4 or .5 percent increase.
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11. RIVER SEGMENT ANALYSIS

The argument has often been made that a segment toll
might lead to the shutdown of certain high-cost rivers which
will lead to serious traffic impacts on other segments
because of the multisegment nature of much traffic. The
Missouri, Arkansas, and Kentucky Rivers are the most likely
candidates for a shutdown of this sort under a segment toll.
These rivers would carry relatively high segment tolls; in
addition, rail and truck rates in these regions are relatively
competitive with barge rates for major, identified moves,
increasing the potential for shifts away from water transporta-

tion.

The effects of such a shift are examined in this Section,
using the complete shutdown of the segments as the worst pos-
sible case. Using PE to PE movements, commodity flows with
origins or destinations on these rivers were traced through
the river system, and the losses in traffic were calculated
for each segment. The losses were then compared to total
traffic on the affected rivers to determine the resulting
impact on remaining traffic and toll levels (see Table
11-1).

Only one river segment, the Tennessee, shows a deficit
greater than 3% - mostly from Missouri River grain traffic.
The Upper and Lower Mississippi Rivers lose by far the most
traffic in absolute terms under this scenario, reflecting
the fact that all traffic entering or leaving the Missouri
and Arkansas Rivers must transit one or both of these main
stems. The loss of this traffic (2.3-2.5% of their total
traffic) would lead to approximately equivalent increases
in their tolls. This would be an added hardship, but certainly
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not of such a magnitude as would lead to serious secondary,
"snowballing" impacts. No other segment suffers as much as

a 1% loss. It should be noted that any tendency for shippers
and receivers to replace the Missouri and Arkansas River
markets with other barge served markets would mitigate these

effects.

On the Kentucky River, 99% of all traffic is sand and
gravel. These flows are internal to the river, and a shut-
down would have negligible effect on the rest of the water-

way system,

The nature of the Federal expenditure data requires
analysis of the segment toll on a river by river basis.
Thus, although commercial traffic utilizes only four of the
fourteen locks and dams on the Kentucky River, the impact
of a segment toll for recovery of expenditure on the sub-
segment is not possible. Similarly, we are unable to assess
the viability of a shorter Missouri River or Arkansas River
navigation project. This tends to increase the likelihood
of "disaster" scenarios, involving complete river shutdowns

under a segment toll.

It is also interesting-to analyze the impact of "ra-
tionalizing"” the river under a fuel tax. It is probable
that, if faced with a systemwide, uniform fuel tax, barge
operators would seek to "rationalize" the waterway network --
i.e., remove high cost, low traffic projects. If this were
the case, traffic would be lost from the projects in question
as well as from connecting projects as shown above, but the
expenditure to be recovered would also fall, leading to

new fuel tax levels.
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For example, while the Missouri, Arkansas, and Kentucky
Rivers "accounted for" only 21/2 percent of traffic in 1974
on the Mississippi River-GIWW system (1.72 billion ton-
miles internally and another 2.62 billion ton-miles on
other rivers), they received 18.9% of Federal OM&R expendi-
tures in that same system -- see Table 11-2. Removal of
these rivers from the taxed system would lower the uniform
fuel tax by 17%, even ignoring the fact that much of the
sand and gravel traffic on the Missouri and Arkansas would

continue to exist.
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TABLE 11-2

TRAFFIC AND EXPENDITURE STATISTICS, 1974

Outlay
Impacted River Ton-Miles Federal OM&R
(millions) (thousands)
Mississippi River System 171,861.1 $145,401.2
including GIWW
(fuel tax = .000846)
Missouri River 10,105.0
direct 1,227.5
indirect 1,468.8
2,696.3
Arkansas River 16,008.9
direct 451.1
indirect 1,153.0
1,604.1
[ ]
Kentucky River 1,402.2
direct 43.2
Mississippi River System 167,517.5 117,885.1

Including GIWW Net of

Traffic Outlays from
Three Rivers above (fuel tax = .000704)
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12, CONCLUSIONS

A fuel tax could penalize water traffic on low-expendi-
ture rivers (Lower Mississippi) at the expense of maintain-
ing high-expenditure rivers (Arkansas) that generate minimal sys-
tem traffic. Fuel taxes for longhaul movements could act to
divert as much traffic as segment tolls on short movements on
high-cost rivers.

User charge impacts on barge transportation rates range
between five and fifteen percent, depending on the commodity
group and O/D patterns. In many cases, especially in short-
haul flows over low-cost river segments or high-value commo-
dities, impacts are relatively small; i.e., less than five
percent increases.

User charge impacts on regional market prices rarely
exceed one or two percent of delivered value per ton -- sig-
nificantly less than water-carrier rate impacts. In general,
price increases in commodity markets are in the range of .1
to .5%. Therefore, any significant impacts will tend to be
isolated in the transportation sector and not necessarily in
water-served industries.

Major disruptions due to the imposition of user charges
appear unlikely in most industries at least for the next five
to ten years. Many river-oriented plants, such as utilities
and steel manufacturers, are locked into water transporta-
tion either by long-term supply contracts or fixed investment
in water-unloading facilities. Relative carrier price changes
(rail vs. barge) during the next ten yvears will determine modal
shares as firms are able to disinvest or alter contracts, and
as new capacity investment decisions are made. Therefore,
greatest impacts are to be expected on future (potential),
not existing, traffic.

Predictions of substantial, generalized impacts on water
carriers as the result of user charges appear unsupported by
preliminary results. However, localized impacts may be severe
in distant or high-cost increase market areas. If railroads
raise rates in response to barge-rate increases due to user
charges, modal impacts would be reduced or eliminated.

Future studies should focus on those markets where modal
reallocation is most probable, especially grain, and should con-

tinue and expand on a market impact approach, which recognizes
the interactions within the entire distribution system.

90 Copies

12-1/12-2






8LS
NOILVINOJSNVYL 40 IN3WINY4IA 'S ‘N
Qlvd $333 GNY 39V1SOd

00Es "3SN ILVAIBD HO4 ALTVN3d
HYW'SN SS3ANISNG TVIDi440
L ]

ZrLZ0 "YW '39QIHBWYD ‘JHVNDS TTvaN3IX
’ ¥3LNID SWILSAS NOILY IHOJISNVHL

NOILVLUOdSNVHL 40 1NIWLYYdIO 'S 'R






