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INTRODUCTION

Railroads play an important rolein the U.S. transportation system. Annually, railroads
haul more than 1.5 billion tons of freight for an average distance of more than 750 miles, with a
value of more than $319 billion." These numbers account for more than 14 percent of the
tonnage, 38 percent of the ton-miles, and 4.5 percent of the value of products hauled by all modes
inthe U.S.

For some products, the role of railroadsin the U.S. is even more pronounced. Railroads
serve as an important transporter of many of the low-valued, bulky natural resource commodities
produced in the U.S,, such as coal, grain, fertilizer, and basic chemicals. In 1997, ral handled 57
percent of U.S. coal tonnage transported and morethan 81 percent of the coal ton-miles.? For
cered grains, fertilizers, and basic chemical s, rail handled 29, 36, and 28 percent of the tonnage
and 58, 55, and 51 percent of theton-milesrespectively.® Rail provides an important low-cost
form of transportation for shippers of such products, enhancing the global competitiveness of
U.S. producers of such products and of the domestic usa's of such produds for inputs into some
other process. Furthermore, rail’s relative safety, energy efficiency, and environmental
friendliness make it an important mode of transportation for reaching the nation’ s stated goal's of

asafe, energy efficient, environmentally friendly, and competitive transportation system.

'U.S. Department of Transportation, Bureau of Transportation Statistics and U.S. Department of
Commerce, Economicsand Statistics Administration, Census Bureau, /997 Economic Census of
Transportation - 1997 Commodity Flow Survey.

?lbid.

*Ibid.



Currently, there are more than 550 railroads in operation in the U.S. Theseralroads are
generaly classified by their size in terms of revenues and road miles, and in terms of their
operating characteristics. The largest rail carriersinthe U.S. arereferred to as Class | railroads.
Class| railroads are those that meet a revenue threshold defined by the Surface Transportation
Board.* In 1999, railroads that had operating revenue of $258.5 million or more were identified
asClass|. Railroadsthat do not meet this revenue threshold are further categorized by the
Association of American Railroads as regional or local. Regional railroads are those that have
operating revenues between $40 million and $258.5 million and/or operate at least 350 miles of
road. Local railroads are those that earn less than $40 million in revenue annually. Local
railroads are further categorized aslocal line-haul railroads and switching and terminal railroads.
Local line-haul railroads are those that are involved in line-haul activities, while switching and
terminal railroads are those that primarily provide switching and terminal services for other
raillroads. Collectively, al non-Class| railroads are ref erred to as short lines in this study.

Of the 550 railroads in the U.S,, eight of these railroads are Class | railroads, while the
remainder arelocal and regional railroads. These short lines account for 29 percent of all U.S.
rail miles operated, 12 percent of al U.S. railroad employees, and 9 percent of all U.S. railroad
freight revenues.®

Although short-line railroads comprise a small portion of U.S. freight revenues, they
serve as an important feeder into the nation’ s large Class | railroads. While most of the nation’s
rail traffic travels on high-density mainline routes at some point on its journey, alarge portion of

thistraffic originates on light-density branchlines, much of which is operaed by short-line

“This threshold is adjusted annually to reflect inflation.
SAssociation of American Railroads, Railroad Ten-Year Trends 1990-1999.
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raillroads. It isestimated that nearly 14,000 shippers rely on short-lines for access to the nation’s
rail system (Bitzan and Benson, 1999).

However, arecent change in the industry standard for the size of rail cars interchanged
between railroads could threaten viability of the nation’s short-line network. The old industry
standard of 263,000-pound carsis being replaced with an industry standard of 286,000-pound
cars. Many short-line railroads can not handle these larger cars, as they have light rail in place,
shallow or poor ballast, and/or deferred tie maintenance. Although it is possible to load the
larger rail cars at lighter weights or operate at |ower speeds on such lines, railroads operating
over such lines eventually will face a decision between upgrading and abandoning lines that
cannot handle the 286,000 pound cars at full weight.

Where such lines are abandoned, several potential negative impacts affect the locd
community. These may include: an increase in the costs of shipping commodities and a
resulting loss in net income of shippe's, decreases in local gross bugness volume, decreasesin
local employment, decreasesin local property values, inareases in highway maintenance costs,
increases in highway user costs, and decreased economic devel opment opportunities.

In many cases, the traffic levds available to short-line railroads may not justify a major
upgrade to handle these larger rail cars. However, in many other cases, although the traffic may
be sufficient to justify the upgrading expenditure from the short line’ s point of view, financing at
terms agreeabl e to the short-line operator may not be available.® Moreover, the patential impacts
resulting from abandonment may justify an upgrading investment from the local community or

state. This study examines: (1) capital investment needs facing the short-line industry, (2) terms

°See Federal Railroad Administration, U.S. Department of Transportation. Small Railroad
Investment Goals and Financial Options, January 1993.
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available for meeting these needs, (3) public interest benefits of short-line railroads, and (4) the
relationship of short-line railroad services to the statutory responsibilities of the Secretary of
Transportation. The capital investment needs facing the short-lineindustry and the terms

available for financing these needs are assessed first.

CAPITAL INVESTMENT NEEDS FACING THE SHORT-LINE INDUSTRY

Several recent studies have estimated capital investment needs facing the U.S. short-line
industry. Two of these studies atempt to estimate capital investment needs facing the entire U.S.
short-line industry, while several others estimate capital investment needs for short linesin
specific states. While short lines have capital needs that are not diredly the result of aswitch to
286,000 pound cars, the primary reason capital needs of the short-line industry are so great is due
to this switch. Thus, most of the studies focus on investment needs resulting from the switch to
larger cars. These studies arereviewed in the following paragraphs.

Two studies attempting to estimate capital investment needs for the entire U.S. short-line
industry were performed by AASHTO (1999) and ZETA-TECH Associates (2000).” AASHTO
(1999) surveyed 185 local and regional railroads regarding their ability to handle 286,000 pound
cars, their projected 10-year investment needs, and the portion of investment needs the railroads
believed would be available through private funding. The study found 41 percent of the

respondents could handle 286,000 pound cars on existing facilities, while 87 percent believed

"American Association of State Highway and Transportation Officials, The Ten Year Needs of
Short Line and Regional Railroads, December 1999, and ZETA-TECH Associates, Inc., An Estimation of
the Investment in Track and Structures Needed to Handle 286,000 Pound Rail Cars, prepared for the
American Short Line and Regional Railroad Association, May 2000.
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they would have to handle these larger carsin the future. Thus, the study also found that the 185
railroads surveyed were in need of agreat deal of track rehabilitation and construction dueto
deferred maintenance, increased saf ety requirements, and the switch to larger (286,000 pound)
rail cars. For the 185 railroads surveyed, the average cost per mile of track rehabilitation and
construction needed was estimated at approximately $92,000 per mile, or approximately $1.7
Billion. The study also found a need for bridge rehabilitation and construction, amounting to
approximately $517 million on the 185 railroads surveyed. Other capital investment needs as
perceived by the 185 short lines surveyed included signal rehabilitation and construction,
equipment rehabilitation and purchase, and other capital costs amounting to more than $600
million. In total, the estimated capital investment needs amounted to nearly $3 hillion for the
185 railroads surveyed. Expanding these capital investment needs to the entire short-line
industry under the assumption that the needs of railroads not surveyed were similar tothose
surveyed, the study estimated that total capital investment needs for the industry were between
$7.9 Billion and $11.8 Billion. Finally, based on survey responses that only 23 percent of the
investment needs could be privately funded, the study estimated that between $6.1 Billion and
$9.5 Billion of short-line capital investment needs over the next 10 years would not be privately
funded.

In a study specifically addressing the switch to 286,000 pound cars, ZETA-TECH
Associates (2000) used an economic engineering approach to estimate the short-line capital
investment needs resulting from a need to handle larger cars. The study correctly defined the
problem by noting that free interchange of freight cars among railroads requires that short lines
have the capability to handle the larger cars. It also noted that because of the lower maintenance

standards traditionally associated with short-line operation and becauseof an inahility torealize



much of the operating savings resulting from a switch to larger cars by short lines, the

mai ntenance and rehabilitation burden placed upon short lines by the switch to large carsis
much greater than that placed upon Class | railroads. Moreover, theauthors aso noted that the
resources available to pay for such investments are much less for short lines than for Class|’s
because of lower traffic levels.

In defining the minimum rail structure necessary to handle 286,000 pound cars, ZETA-
TECH and Associates used a proprigtary eng neering model that defines minimumrail weights,
tie conditions, and ballast conditions depending on the conditions of each of the other
components. Their model showed that rail less than 90 pounds per yard could only handle
286,000 pound cars at speeds of less than 10 MPH, with low traffic density, and with ties and
ballast in good condition. The model also showed that approximately half of railroad tieson a
rail section must be in good condition to haul 286,000 pound cars at speeds of less than 10 MPH,
if rail and ballast are in good condition. Finally, the model showed that a minimum of two
inches of ballastis needed to handle the 286,000 pound cars at speeds of less than 10 MPH, if
rail and ties are in good condition.

Using an in-depth survey of 46 short-line railroads with atotal of 4,742 track milesin
combination with thar engineeringmodel and estimates of component cods, the ZETA-TECH
Associates authors estimated capital investment needs for handling the larger cars. For the 46
railroads surveyed, the authors estimated tha 22 percent of track miles neededrail replacement,
43 percent of track miles needed some tie replacement, 23 percent of track miles needed ballast
surfacing, and 49 percent of bridges needed replacement or upgrading. They estimated the total
upgrading cost for the short lines surveyedto be in excess of $650 Million. Expanding these

estimates to the industry, based on the assumption that short-line industry track characteristics as



awhole were similar to those of the 46 railroads surveyed, the authors estimated the total short-
line industry upgrading costs to be in excess of $6.8 Billion.

In addition to studies examining capital investment needs of short lines for the U.S. asa
whole, a number of studies have examined capital investment needs of short lines in specific
states as aresult of the industry switch to 286,000 pound cars. These studies include those by
Bitzan and Tolliver (2001) for North Dakota, a study by the lowa Department of Transportation,
a study by the Kansas Department of Transportation, and a study by Tdliver (2000) for the state
of Washington.

The lowa Department of Transportation (1998)? examined the cost of upgrading all
branchlines with traffic levels greater than .5 million gross ton-miles (GTM) and less than 5
million GTM in the State of lowa as aresult of the industry switch to 286,000 pound rail cars. To
estimate these costs, the lowa Department of Transportation (IDOT) made several assumptions
regarding the track structure necessary for long-term ability to hande larger cars. These
assumptions were that all rail lines had to have at leas 112 pound per yard rail, all lines had to
have 75 percent of ties not defective, and all lines had to have a minimum of 6 inches of clean
ballast. Using theminimum standards, IDOT concluded tha approximately 1,400 miles of rail
line needed rehabilitationin lowa, at atotal cost of $250 million. Thisamounted to an average

rehabilitation cost of approximately $177,000 per mile’

®lowa Department of Transportation, Office of Program Management, “lowa in Motion” Report
for Upgrading Rail Lines for Heavy Cars, July 1998.

°This estimate did not include bridge rehabilitation costs.
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Bitzan and Tolliver (2001)* performed engineering simulaions on various ral linesto
assess their ability to handle 286,000 pound cars, devel oped estimates of traffic densities where
short lines are more likely to upgrade rail lines to handle large cars, estimated the costs of
upgrading North Dakotarail lines where such upgrading is likely, and discussed some impacts
that the upgrading decision could have for North Dakota communities. Simulations performed
by the authars suggested that with good tie mantenance, goad ballast, and slow speed operations,
rail that weighs 90 pounds per yard may perform satisfactorily under 286,000 pound car |oads.
Lighter rail (e.g. 60 pounds per yard and 70 pounds per yard) was not likely to perform
satisfactorily with heavier cars, even at very slow speeds. Based on component cost estimates,
the authors found that if all rail linesin the state less than 90 pounds per yard were upgraded
(1,200 miles), the costs of upgrading could range from $258 Million to $324 Million excluding
bridge rehabilitation costs. However, as the authors noted, it would beunlikely tha all of these
lines would be upgraded. In developing estimates of the internal rate of return to upgrading for a
hypothetical short-line railroad, the authors found that under current revenue splits, short lines
would have to generate traffic of more than 200 cars per mile to justify an upgrade.™* In
modeling the internal rate of return to upgrading for a hypothetical Class | branchline facing the
threat of lost traffic to a competitor, the authors found that such arailroad could justify an
upgrade with as little as 35 cars originated per mile. Thus, they argued that in cases where a
short line has lower traffic levels but helpsthe Class | retain traffic that would otherwise go to a

competitor, the revenue split available to the short line may be increased, redudng the amount of

Bitzan, John and Denver Tolliver, North Dakota Strategic Freight Analysis - Heavier Loading
Rail Cars, 2001.

"Based on the assumptions used in modeling the short-line internal rate of return.
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traffic necessary to justify upgrading for the short line. Based on their analysis of internal rates
of return, the authors concluded that anywhere from 900 to 1,200 miles of rail line could be
abandoned in North Dakota as aresult of the switch to larger cars. Finaly, the authors made a
generalized estimate of the incremental highway mantenance impacts resulting from eliminating
lines with various traffic threshdds. They found that if all lineswith lessthan 35 ca's per mile
originated and light rail were abandoned, the annual highway impacts would exceed $1 million,
but the costs of upgrading the lines would exceed $191 million.** Similarly, they found that the
annual highway impacts from abandoning all lines with less than 150 cars per mile originated
and light rail were abandoned, the annual highway impacts would exceed $1.8 million, but the
cost of upgrading these lines would exceed $257 million. Thus, the authors concluded tha a
state-funded subsidy to upgrade all such potentially abandoned lines did not appear warranted by
highway impacts.

A study by Tolliver (2001) for the Washington Department of Transportation*® examined
the ability of existing rail branchlines in the State of Washington to handle 286,000 pound cars,
the rail weights and maintenance levels needed to ensure long-run performance under heavier
axle loads, and the cost of upgrading rail lines to maintain short-line and branchline viability.
The study found that rail lines with less than 90 pounds per yard could not handle 286,000 pound
cars over thelong run, that al track that has less than 90-pound rail should be upgraded, that 480

of the 1500 branchline and short-line milesin the State of Washington would need to be

?These estimated highway impacts assumed an incremental average truck haul of 44 miles,
based on the average length of haul of local and regional railroads obtained from the American Shortline
and Regional Railroad Associations Annual Data Profile. Highway impacts could be much greater than
these in cases where long truck haus are needed to gain access to rail facilities, or they could be lower
than these in cases where nearby rail linesexist.

¥Tolliver, Denver, Washington State Heavy Axle Load Study: Technical Report, Washington
State Department of Transportation, 2001.



upgraded, and that the cost of upgrading these lines would range beween $117 million and $141
million, excluding bridge upgradng costs.

Finally, astudy by the Kansas Department of Transportation (1999)* surveyed short lines
to make an assessment of their ability to handle 286,000 pound cars and the costs of upgrading
their rail lines to accommodate theselarger cars. The study found that only 37 percent of short-
line rail miles coud handle 286,000 pound cars and 50 percent of bridges on these lines could
handle 286,000 pound cars. The study also found that the cost of rehabilitaing track, sidings,
and bridges on short lines in Kansas would exceed $170 million. Finally, the study estimated
that railroads would only be &ble to privately fund 30 percent of the total upgrading cost.

While the above studies suggest varying amounts of capital investment needs for the
short-line railroad industry, all of them suggest that the capital investment needs as aresult of a
shift to larger rail carswill be substantial. Moreover, some of the studies suggest that short lines
may have difficulty in obtaining privatefinancing to meet these capital investment needs. The
following section of this report examines terms available to short-line and regional ralroadsin
obtaining bank financing, the factors considered by banks in extending financing to small
railroads, and informational and other barriersto financing small railroads from the perspectives

of banks that provide financing to such railroads.

““Kansas Department of Transportation, Bureau of Transportation Planning, 286,000-Pound Rail
Cars and Their Effects on Shortlines, 1999.
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FINANCING TERMS, AVAILABILITY, AND BARRIERS
FOR SMALL RAILROADS

A 1993 study performed by the Federal Railroad Administration (FRA) found tha small
railroads considered to be creditworthy still may have difficul ty in obtaini ng financing.*®
Reasons for this difficulty included: (1) there were few banks that spedalized in small railroad
loans, and few of these knew the territories where short lines were seeking finandng, (2) little
public information was available regarding small railroads, making it difficult for banks to make
an assessment of the risks associated with lending to small railroads and factors mitigating risk,
(3) large minimum loan amounts ($5 million) for lending from banks specidizing in small
railroad loans, (4) alack of interest by banks currently involved in small railroad loans in more
small railroad loans, (5) short railroad loan terms (7 to 8 years) in comparison to long physical
lives of railroad assets (15 to 30 years), and (6) some unwillingness by banks to make loans for
track and structures because of an inability to liquidate such assets.

This section of the report examines whether these same problems still exist, by presenting
results of asurvey that was administered to banks specializing in small railroad financing.** To
obtain alist of banksto survey, we used the “2001 Railroad Finandal Desk Book” from Railway
Age, alist of banks previously surveyed by the Federal Railroad Administration, and we asked
banks that we contacted about other lenders specializing in small railroad financing. After

contacting banks from these sources, we found that there are few banks that havea specialization

®Federal Railroad Administration, U.S. Department of Transportation. Small Railroad
Investment Goals and Financial Options - A Report to Congress, January 1993.

*The telephone survey administered to banks specializing in small railroad financing isin
Appendix A.
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in small railroad financing at the national level. Table 1 shows the list of major banks that we
identified as having a specializaion in small railroad financing. As the table shows, only six
large banks specialize in this area, although many local banks provide financing to short lines
that serve communities served by the bank. While the number of large banks providing loans to

small railroads are few, all banks surveyedindicated an interest in taking on more loans.

Table 1. Large Banks that Have a Specialization in Financing Small Railroads

Name of Bank Contact Person Telephone Number
Allfirst Bank Chris Pistell (410) 244-3829
Bank of America Howard Capito (865) 673-2002
BNP Paribas Brian Hewett (312) 977-1380
Deutsche Financial Services - Patrick Mazzanti (815) 675-3812
Railroad Finance Group

Fleet Boston Financial Michael Blake (617) 434-0670
LaSalle National Bank Rob Hart (312) 904-7136

As highlighted in the previous section of the report, small railroads currently have alarge
need for loans to finance track and bridge improvements. However, small railroads also may
need financing for cars and locomotives, for acquiring railroad property, or for refinancing.
Moreover, the banks willing to provide financing, and the terms they are willing to provide often
vary based on the purpose of the loan. Table 2 shows the number of banks willing to provide
financing and asummary of the terms availablefor each type of small railroad need. Asthetable
shows, with the exception of the length of loan term offered, the loan terms offered for different
types of loans are similar. Although there are banks that do not have astated minimum loan

amount, most of the banks surveyed (4 out of 6) require aloan of at least $300,000. However,

12



only two of the banks require minimums in excess of $5 million. Thus, the financing barrier of

high minimum loan amounts identified by the 1993 study may not be as much of a problem

today. Asfar asthe actual loan terms, most loans use a floating interest rae that is based on the

London Interbank Offered Rate (LIBOR), which isthe rate that banks in London charge to other

banks for borrowing. LIBOR is a short-term interest rate that tends to be low relative to many

other rates. Moreover, most loans ae made at arate that is from one-half to 6 percentage points

above the LIBOR (Currently the 3-Month LIBOR is at 1.77%). Fnally, most |ocans require some

collateral, and have up front fees ranging from .25 percent to 3 percent.

Table 2. Summary of Terms Provided by Banks that Offer Financing to Small Railroads

Loans for Track and Bridge Improvements

Provide Loans? 3 out of the 6 Banks Surveyed
Maximum Term 5to 8 years

Interest Rate (fixed or floating) Floating

Baseline Interest Rate LIBOR or Prime

Interest Rae in Relationto Baseline Rae

50 to 550 basis points above LIBOR

Collateral Requirements

100 to 120 percent of Loan Vaue

Min. Loan Amount

0to $5 Million

Up Front Fees

25 to 100+ Bads Points

Rolling Stock (Cars and Locomotives)

Provide Loans?

5 out of the 6 Banks Surveyed

Maximum Tem

7to 15 years

Interest Rate (fixed or floating)

Both (3 out of 5 use Floating Only)

Baseline Interest Rate

Mostly LIBOR

Interest Rate in Relationto Baseline Rae

112.5 to 600 basis points above LIBOR

Collateral Requirements

100 to 120 percent of Loan Vaue
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Min. Loan Amount

0to $5 Million

Up Front Fees 25 to 200 basis points
Acquisition of Railroad Property

Provide Loans? 4 out of the 6 Banks Surveyed
Maximum Termm 6 to 8 years

Interest Rate (fixed or floating) Floating

Baseline Interest Rate LIBOR or Prime

Interest Rate in Relationto Baseline Rae

50 to 500 basis points above LIBOR

Collateral Requirements

0to 120 percent

Min. Loan Amount

0to $10 Million

Up Front Fees 25 to 300 basis points
Refinancing

Provide Loans? 5 out of the 6 Banks Surveyed
Maximum Term 6 to 15 years

Interest Rate (fixed or floating) Both

Baseline Interest Rate Mostly LIBOR

Interest Rate in Relationto Baseline Rae

50 to 600 basis points above LIBOR

Collateral Requirements

0to 120 percent

Min. Loan Amount

0to $10 Million

Up Front Fees

25 to 300 basis points

While many loan terms are the same, the length of the loans offered and the number of

banks offering each typeof loan are not thesame. As Table 2 shows, the most difficult areato

obtain financing appears to be that associated with loans for track and bridge improvements.

Only threemajor banks offe financing to small railroads for track and bridge improvements, in

comparison to at least four banks for other types of small railroad loans. Railroads that do not




provide track and bridge financing suggested that the inability to liquidate railroad property was
the mgjor hurdle preventing them from providing these types of loans.

Moreover, banksthat do provide financing for treck and bridge improvements typically
do not extend the terms of financing beyond eight years. Banks recognize that although the
physical lives of railroad assets are long, the economic lives of such assets often depend on an
uncertain future flow of traffic. If such traffic islost in thefuture, the inability to liquidate
railroad property limits the bank’s ability to recove itsloan. Short financing terms offered by
banks may limit the ability of obtaining such financingto railroads with high traffic levels.
Appendix B provides an example of the role that the length of aloan can have on the internal rate
of return available to short lines from making a magjor railroad improvament. As the appendix
shows, the internal rate of return to upgrading rail lines to accommodate heavy rail carsis not
likely to justify an upgrade on lower trafic lines with terms of eight years.

In contrast to track and bridge loans, banks provide loans for cars and locomotives over
longer periods of time. If the railroad obtaining the loan goes out of business, cars and
locomotives can besold to other operators at a value similar to the loan amount. Thus, the risk to
the bank from lending for cars and locomotives over longer periodsof timeissmall in
comparison to the risk from lending for track and bridge improvements

As stated previously, one of the barriers to financing identified in the 1993 study was a
lack of public information regarding small railroads, making it difficult for banks to assess risks
associated with lending to small railroads and of the factors mitigating risk. To identify whether
there still are such informational barriersto financing small railroads, we asked banks two
questions: (1) Arethere informational barriers to determining the aredit quality of a small

railroad? and (2) what types of information would improve the likelihood that more favorable

15



terms could be provided to credit worthy railroads? Then we asked them to rank various
informational barriers to determining the credit quality of small railroads. In answering thefirst
guestion, three of the six banks said tha there are informational barries to determining credit
quality of smdl railroads. Spedfically, they suggested that alack of willingness by small
railroads to deal with audited financial statements and alack of industry benchmarks were
problems in determining credit quality of small railroads. Regarding types of information that
would improve the likelihood of more favorable terms provided to creditworthy railroads, banks
cited a need for more standardized and audited industry financial and operating data, and
suggested that research showing the relationship between operational characteristics and financial
ratios for small ralroads would be ussful.

Table 3 shows the banks combined ranking of informational barriers to determining the
credit quality of small railroads. Asthe table shows, alack of audited financial statementsand a

lack of benchmarks are the most important informational barriers to financing small railroads.

Table 3. Banks’ Ranking of Informational Barriers Listed in the Survey

1. A lack of audited financial statemerts

2. A lack of benchmarks for the smdl railroad industry

3. A lack of public ratings by S& P or some other organization

In addition to informational barriers, there areother potential bariersto finanang small
railroads, such as an inability to liquidate railroad property asidentified inthe 1993 FRA sudy,
the railroad having along-term lease of the line rather than ownership of the line, the railroad

having funding from a state grant where the state has a priority claim on railroad property, and a
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lack of expertise by banksin understanding the rail industry. We asked banks to state whether
they thought each of these was: (1) amajor barier, (2) aminar barrier, or (3) not a barrier to
financing. Table 4 shows the combined ranking of each of these potential barriers by the banks

surveyed.

Table 4. Banks’ Ranking of Non-Informational Barriers to Financing Small Railroads

Combined Ranking of Barrier Importance Number Listing Item as a Major or Minor
Barrier (out of a possible 6)

1. Inability to Liquidate Railroad Property 5

2. Having aLong-Term Lease rather than Line 4
Ownership

3. Funding froma State Grant (State has Priarity 3

Claim on Railroad Property)

4. A Lack Expertise by Banks in Understanding 2
the Rail Industry

As the table shows, the inability to liquidate railroad property is perceived as the most
important of thesepotential barriersto financing small railroads. This suggeststhat just asin
1993, the inability to liquidate railroad property could serveas an important obstacle to financing
future track and bridge improvement needs. The table also suggests that railroads with long-term
line leases and with state funding may have a more difficult time obtaining financing than other
small railroads.

Finally, in addition to the availability of financing, the teems available, and the types of
barriers to financing that exist today, it is useful to examine criteria used by banks in evaluating
the credit worthiness of small railroads. Table 5 shows the importance of various non-financial
characteristics in identifying the credit worthiness of small railroads from the perspectives of

banks surveyed.
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Table 5. The Importance of Various Non-Financial Items in Determining the Credit
Worthiness of Small Railroads Applying For Loans - From Surveyed Banks’
Perspectives

Combined Ranking of Non-Financial Items Listed in the Survey

1. Traffic Projections

2. Arrangements with Class | Railroads

3. Commodity Concentration / Shipper Concentration

Future Capital Spending Requirements

Environmental Concerns

Labor Issues

Net Liquidation Value

(N |0 [,

Real Estate in Operatingvs. Non-Operating Property

Other Factors Considered

Quality of Management

Quality of Financial Information

Asthe table shows, a variety of non-financial factors are considered by banksin
determining the credit quality of small railroads. All these factors provide insight into the future
profit potential of the line, the types of problems that could interrupt this profit stream, and the
ability of therailroad to insulate itself from risks not associated with its direct operation (e.g. the
risk of adownturn in a particular industry).

In addition to examining these non-financial factors, banks also examine a variety of
financial ratios Table 6 shows aranking of the importance of various financial ratiosin
evaluating credit quality from the perspectives of the banks surveyed, and shows acceptable
ranges for each of these financial ratios. As the table shows, banks also consider a variety of
financial ratios in determining the credit quality of small railroads. Two financia réios that

were listed as either the most important or the second most important financial ratio to consider
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Table 6. The Importance of Various Financial Ratios in Determining the Credit Worthiness of
Small Railroads Applying For Loans — From Surveyed Banks’ Perspectives

Ranking of the Importance of Various
Financial Ratios

Acceptable Ranges

1. Total Debt to EBITDA (earnings before
interest, taxes, deprec., and ammortization)

Lessthan 4

2. Fixed Charge Coverage Ratio (earnings
before interest, taxes, deprec., and ammort.
divided by fixed charges such as interest and
long-term leases)

Greater than 1.25

3. Debt/ Equity Ratio

Lessthan 1.5to1—-Lessthan4to 1

4. EBITDA to Total Revenue

15 to 20 percent

5. Current Raio

Greater than 1

Other Ratios Considered

Operating Réio L ess than 90 percent
Senior Debt to EBITDA Lessthan 3
(EBITDA - Capital Expenditures)/ Interest Greater than 1.1

Cash Flow Margn

by five out of the six banks were: (1) Total Debt to EBITDA (earnings before interest, taxes,
depreciation, and ammortization), and (2) Fixed Charge Coverage Ratio. These measure the
ability of small railroad firmsto service debt. A lower ratio for the first measure and a higher
ratio for the second measure suggest that the small railroad has less difficulty in meeting its debt
obligations and could take on additional debt more easily. Although other financial raios are
also important, discussions with banks suggest that good coverage type ratios are crucial to
obtaining additional funding for small railroads.

This section of thereport has shown that many of the factors that made it more difficult
for small railroads to obtain financing in 1993 still exist today. Specifically, we found that: (1)

there are few major banks with a specialization in small railroad financing, (2) thereisa
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need for better public information regarding small railroads (specifically, audited financial
statement data), (3) there are short loan terms offered to small railroads for financing track and
bridge improvements (5 to 8 years), and (4) there still is some unwillingness by banks to make
loans for track and bridge rehabilitation becauseof an inability to liquidate these assets.

However, in contrast to the 1993 study, we found that all banks surveyed were interested
in taking on more small railroad loans, whether the loans were to new railroads or to railroads
with existing loans. Moreover, banksstated an extremely low default rate associated with small
railroad loans, and an overall satisfaction with their experience in lending to small railroads.
Finally, we found that although some banks require large minimum loan amounts, most of the
banks surveyed did not require large minimums for loans. The next section of the report

examines some of thepublic interest benefits provided by short-line railroads.
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PUBLIC INTEREST BENEFITS OF SHORT-LINE RAILROADS

Short-line railroads offer several benefitsto U.S. shippers, local communities, and states.
For the most part, these benefits occur as aresult of the short line’ s ability to maintain serviceon
light-density rail branch lines that would otherwise be abandoned.

When arail branch line is abandoned, there are potentially several negative impacts to
shippers, the local community, and the state. These impacts result from the elimination of avital
portion of the transportation system, causing a ggnificant shiftto truck. Potential impacts
include an increase in the costs of shipping commodities and a resulting loss in net income of
shippers; decreasesin local gross business volume, local employment, local property values, and
economic development opportunities; and increases in highway maintenance costs and highway
user costs.

Certainly, these types of impacts are not reaized for al branch-line abandonments. In
some cases, rail traffic levels are so low that a significant shift of traffic to truck does not occur.
However, in cazes where thereis enough rail traffic to make continued line operation by short-
line railroads profitable, the potential impacts from abandonment can be large.

By operating with more flexibility in terms of labor and equipment, short-line railroads
often are able to operate previously unprofitable branch lines at a profit. This enables short-line
railroads to ensure continued service, where it would otherwise be abandoned. Inaddition to
benefits provided by short lines resulting from the avoidance of abandonment, these small
railroads can, in many cases, provide improved service and lower rates. Additional public
benefits result, as the improved service and rates shift traffic that would otherwise travel by truck
torail. Thefollowing paragrgphs will review studes that highlight benefits conferred by short-

linerailroads. The studiesinclude those that have quantified impacts of rail abandonment, as
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well as those that have quantified the service, cost, and rate improvements resulting from short-

line ownership of light-density rail lines.

Continued Service

Schwieterman and Crowley (1996) estimate that more than 9,000 communities have lost
rail service since 1977, and more than 300 cities with populations of over 3,000 people havelost
rail service since 1980. In many cases, rail abandonment can be the result of, rather than the
cause of, economic decline in rural communities. In these cases, mantaining service on light-
density rail linesis not desirable.

However, in many other cases, substantial traffic volumes still are available on light-
density rail linesthat Class | railroads wish to abandon. Faced with an array of investment
opportunities, Class | railroadsoften see a greater return available in investing in high-dengty
mainline routes.

Low-cogt, flexible labor, and lower cost equipment often allow short lines to operate such
lines profitably. Continued service provides many benefits to shippers and communities located
on light-density rail lines, and alows Class | railroads to maintain the traffic for the high-density
portions of the movements.

Several impacts of abandonment on shippers, communities, and government have been
identified by previous research. The avoidance of such identified impacts can be considered a
benefit of continued service. Identified impacts have included:

» increased transportation costs to shippers

* highway and road deterioration

* environmental and safety impacts
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* reductionsin rural personal income and gross business volume

e unemployment

* reductionsin local property values

» reduced economic development opportunities

A brief explanation of each of these impacts is presented here, followed by areview of
studies that have measured such impacts. All identified impacts result from areduction in the
number of transpartation alternatives available to shippers following abandonment. Most
shippers of low-valued, bulky products where rail has an inherent cost advantage are forced to
use truck for a portion of their shipment after rail abandonment. For shippers of natural resource
products like cod and grain, tha typically are located at long distances from terminal markets
and often are not in close proximity to water transportation, the loss of rail service can be
particularly damaging. The following paragraphs discuss each of these impacts.

Shippers served by abandoned rail lines often realize increases in transportation costs
after abandonment takes place. For landlocked shippers having few transport altematives this
increase may belarge. Rail line abandonment increases distribution costs for landlocked
shippers for two reasons. First, truck costs are not competitive with rail costsin long-distance
markets. Thisis particularly important for natural resource based shipments, such as grain and
coal, which typically travel long distances. While grain shippers often havethe opportunity to
truck their commaodity a short distance to arail loading facility, the extraloading and unloading
costs associated with this type of movement represent a significant addition to costs above a
straight rail movement. Such an aternative often is not available for coal and other shippers. The
second reason isthat once arail linein alandlocked areais abandoned, trucks don't incur &s

much intermodal competition. Thus, transportation rates also may be increased by a reduction in
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competitive factors."” In transport competitive regions, the increased transportation cost is likely
to be much smaller asthe aternative form of transportation may be a nearby rail line or barge
access.

Because rail abandonment often diverts a great amount of traffic from rail to truck,
impacts on rural roads and highways can be significant. Thisimpact isintensified by the fact that
much of thistraffic islikely to occur on highways that weren't designed for heavy use. A recent
Federal Highway Administration (FHWA) study estimates that the marginal pavement cost per
mile of travel for acombination truck is 21 times greater on aminor collector highway than it is
on arural interstate highway, and 13.5 times greaer on amajor collector than on arural
interstate.’® Moreover, another FHWA study suggests that single-unit and combination trucks
pay user fees that are about 90 percent of the pavement damage costs that they impose on all
highways!® Thus, in the case where collector roads realize increased heavy traffic as a result of
abandonment, inaremental user fees may not cover the increased damage costs.

Furthermore, this increased highway and road damage resulting from incremental truck
traffic may have a significant impact on highway and road user costs. Vehicle operating costs
increase with road deterioration due to increased vehicle wear and tear, inareased fuel
consumption, and increased frequency of routine maintenance. In addition, opportunity costs
increase with deterioration due to increased time spent traveling. Increased vehicle operating and

opportunity costs also may result from rural highway capacity problems. In the event of an

"However, intramodal competition between trucks will substitute for the lack of intermodal
competitionto a certain extent.

'®*See Federal Highway Administration, Comprehensive Truck Size and Weight Study, Draft
Report, June, 1997.

*See Federal Highway Administration, Highway Cost Allocation Study, 1997.
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abandonment, a great deal of truck traffic often is added to rural highways having limited trafic
capacity.®

These impacts of increased pavement damage and increased congestion a'so may have
safety and environmental impacts. Automobile travelers will face increased exposure to truck
traffic, encounter aless stable ride, and spend more time with vehicles running in an idle state.
Furthermore, a simple comparison of truck to rail safety, and truck to ral emissions for
comparable volumes shipped shows anincreased likelihood of accidents and a degradation of air
quality associated with shifting rail traffic to truck.

Theinitial transportation cost increases incurred by the shipper can impact the entire
community. Increasesin transportation costs tothe shipper result in reductionsin local property
values, personal income, and gross business volume. Because of the loss of rail service, affected
shippers' profits are reduced, decreasing the value of the property they use to operate thar
businesses. Reducti onsin gross business volume and personal income can be ex plained through
an example. If the affected shipper in acommunity isagrain elevaor, theincreasein
transportation costsis likely to result in a decrease in prices that farmers receive for their
commodities® This decrease will result in a multiplicative effect throughout the local economy
as farmers dearease their purchases of other goods.

In addition, reductions in employment are the direct result of reductions in personal
income and gross business volume. Asfirms start to feel the effects of reduced purchases

throughout the local economy, they will cut jobs and salaries (in some cases).

#Although congestion is not likdy to be a problem on many rural roads, it may bein port areas,
at inland terminals or subterminals, and on access roads to processing plants.

2'Farmers are assumed to bear theburden of the transportation costs, since their price elasticity of
supply for commoditiesis small, relative to grain elevators price elasticity of demand for commodities.
However, secondary impects are likely to occur no matter who bears the burden of the increase.
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Finally, economic development opportunities may be reduced for communities
experiencing rail abandonment. Several industriesrely heavily on rail transportation for inputs or
outputs, due to the comparative advantage rail hasin shipping these commodities. Such
industries are unlikely to locate in acommunity not served by rail. Moreover, as the general
level of economic activity declinesin rural areas whererail lines are abandoned, attractiveness of
the community to firmsthat userdl, as well as thosethat do not, significantly decareases.

Several studies have examined impacts of rail abandonment to communities previously
having rail service. The review of literature presented here is not exhaustive, but gives aflavor
of the different types of studies performed and the types of impacts discovered.

Allen (1975) examined impacts of rail abandonment to 10 communities throughout the
U.S. Inidentifying the theoretical impactsof rail abandonment, the author cited three possible
effects: (1) an immediate effect of increased transportation costs in the region and with other
regions for outbound and inbound shipments, (2) a short-run effect of increased transportation
costs causing a slowdown in economic activity in affected communities, and (3) anegative effect
on long-run development resulting in alossin local businesses and in the ability to attract new
businesses that depend on rail service.

To estimate impacts of abandonment, the author attempted to compare the community
before and after abandonment by interviewing chamber of commerce officials, business owners,
and others. For the 10 cities, which tended to have a disproportionately higher number of
inbound than outbound rail shipments, Allen found minimal short-run and long-run effects from
abandonment. However, he did find several documented cases where businesses previously
planning to locate in the communities decided against it because of the abandonment. The study

provides useful insights into potentid abandonment impects, but is not able to quantify impacts
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of abandonment because of the reliance on opinions of those in the community and an inability to
separate abandonment impacts from any other factors that may have affected the well being of
the community that were unrelaed to abandonmert.

Weinblatt, Matzzie, and Harman (1978) examined the impacts of rail abandonment for
approximately 8,000 miles of linesin the Northeast that were not included in the Final System
Plan for Conrail, and more than 36,000 miles of rail line throughout the country where
abandonment applications were pending in 1976 or where the traffic data appeared to indicate
that conti nued Class | operation was not economically feasible. The case study isinteresting,
since many o the lines that were analyzed by the authors currently are being operated by short-
line railroads.

The authors obtained traffic data from the U.S. Rail Waybill Sample, and surveyed
shippers regarding the use of alternative modes in the case of abandonment and regarding the
anticipated increased costs of shipping in the evert of rail abandonment. In attempting to
quantify theimpacts of abandonment, Weinblatt et. al found alarge shift in trafficfrom rail to
truck, an increase in transportation costs of between 9 and 18 percent, increased capital
investment by shippers forced to move all or part of their facilities, and additional highway
investment costs. In examining the effects of abandonment on fuel consumption, the authors
found an increase in fuel consumption after abandonment on rail lines with moderate traffic, but
adecrease in fuel consumption after abandonment on the most lightly used lines. While the
study provides useful illustrations of abandonment impacts, it provides little detail on the
commodities carried on therail lines studied or the methodology used to obtain abandonment

impacts.
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Similarly, other 1970s studies, such as those by the University of South Dakota (1975)
and Janski (1975), identify several important impacts that could result from abandonment, but
may not provide reliable impact estimates due to a heavy reliance on opinions in measuring
abandonment impadas. Impacts identified by these studies include increased transportation costs,
reduced local business volume and personal income, reduced land values, and increased highway
impacts.

In addition to these 1970s studies examining the impacts of railroad abandonment, there
have been several studies since 1980. There are at |east three reasons to focus moreheavily on
the post-1980 studies: (1) Prior to railroad deregulation in 1980, the abandonment process was
costly to theapplying railroad — thus, lines that were abandoned prior to 1980 were more likely to
be low traffic lines, where the impacts of abandonment were minimal, (2) studies performed after
1980 tended to use more modern techniques for assessing the impacts of abandonment, making
the results more believable, and (3) more recent estimates of abandonment impacts are more
likely to be similar to impacts avoided from continued short-line operation of light-density lines.

Three reportsillustrative of the types of impacts found in the post-1980 studies arethose
that examined alarge number of rail linesin Kansas that were slated for potential abandonment
in the late 1980s. The three studies that examined various potential impacts of abandoning these
lines are highlighted in the following paragraphs.

One study by Klindworth and Batson (1991), estimated the impacts of potential railroad
abandonment of 480 miles of rail line in Kansas for lines anticipated to beabandoned within
three years of the study. In examining the abandonment areas, the authors found that most of the

businesseslosingrail service were grain elevators.
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The authors found that the primary expected impacts of abandonment were: (1) an
Increase in transportation costs to farmers, and the resulting reduction in net farm income, (2)
incremental highway maintenance costs as aresult of increased truck traffic, (3) areductionin
property tax collections on property previously owned by the railroad, (4) decreased long-run
viability of grain elevators on abandoned lines, and (5) reduced potential for future industrial
development. By using a survey to determine the historical grain volumes of various elevators
and the percentages of outbound grain traveling by rail, Klindworth and Batson estimated the
amount of grain diverted to other elevators as aresult of rail abandonment to be nearly 15 million
bushels. They used this estimate dong with an estimate of averagefarm distances from grain
elevators prior to and after abandonment to estimate the additional farmer transportation costs of
$1.1 million. In addition, they estimated that the abandonments would increase highway
mai ntenance costs by nearly $1 million, and reduce property tax collections by $182 thousand.

A second study by Eusebio and Rindom examined the highway impacts of abandonment
of three of these samerail linesin south central Kansas. Although the study by Klindworth and
Batson also addressed highway impacts, the study by Eusebio and Rindom provides a more
detailed assessment of highway impacts. Eusebio and Rindom (1991) argued that there are two
types of impects that rail abandonment can haveon the county, city, and state road systemsin
grain areas. With arail abandonment: (1) farmers are willing to travel longer distances by farm
truck to get a higher price for grain at elevators still served by rail, and (2) local elevators that
previously shipped by rail to terminal elevators, ship by truck for at least part of the movement.

Using a network model to simulate traffic flows when transportation costs are minimized
with the three lines in place and without the three lines in place, the authors found: (1) road

damage costs from farm to elevator shipments increase by 43 percent as aresult of a 49 percent
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increase in the dstance that farmers ship by truck on average (increase of five to seven mileg
and (2) road damage costs from the local grain elevator to terminal grain elevators increase by 24
percent as aresult of a42 percent increase in grain moved by trucks to terminal elevators. The
study shows that pavement damage costs from abandonment can be substantial, and that
pavement damage costs are much higher when the abandonment results in truck traffic increases
on local roads not designed to withstand heavy truck traffic.

Babcock, Russell, and Burns (1992) also examined potential impacts of abandonment on
these three samerail lines. However, the study goes into greater detail regarding the economic
devel opment impacts resulting from abandonment of these lines. The authors listed potential
impacts of abandonment of these ral lines, includingincreased transportation costs to some
shippers, reduced economic development opportunities, increased road maintenance
expenditures, displacement of rural residents, and reduced access to goods and services.

In examining trendsin rail and motor carrier freight originating at locations served by the
three branchlines, Babcock, et. al found atrend of declining rail trafficin the area, which
explained the proposed sale of these lines to short-line operators. The authors used surveys of
shippers to determine major destinations of shipments, and in comparing rail and truck rates for
wheat and flour, found that an increase in the trangportation rate for export wheat or flour would
not occur with an abandonment unless the distance from branchline elevators to terminals or
flour mills were greater than 100 miles, in generd. Many shipments on these lines were found to

travel less than 100 miles” However, the authors found that although many shippers would not

|t should be noted that Kansas is an areawith intense intermodal and intramodal competition,
and may not be representative of other areas potentially served by short lines.
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experience increased transportation costs, they would lose out on other advantages associated
with shipping by rail, such as faster payment for grain and lower record keeping costs.

One of the unique elements of the study by Babcock, et. a isits detailed analysis of
potential foreclosed economic development opportunities. The authors surveyed 450 Kansas
manufacturing firms and examined nationwide freight transportation market shares to identify the
types of firms that would not likely locate in areas without ral access. Thesefirmsarein the
following industries. (1) food and kindred products, (2) lumber and wood products, (3) pulp and
paper products, (4) chemicals, (5) stone, clay, glass and concrete products, (6) primary metal
products, and (7) motor vehicle equipment.

Finally, the study identified an increasein road damage costs of an estimated $1 million
in the study area and potential out-migration. The study suggests that communities far from
Kansas population centers are those most likely to be adversely impacted by rail abandonment.

Another study that examined a broad array of abandonment impacts was a 1995 USDA
study. Bitzan, Honeyman, Tolliver, Casavant, and Prater (1995) devel oped a consistent,
objective methoddogy to andyze impacts of abandonments on communities, and goplied this
methodology to three case studies of abandonment in areas with varying levels of transportation
competition and varying rail traffic levels. The authors identified several important impacts of
rail abandonment, including increased shipping costs for those served by the rail line, decreases
in gross business volume and personal income, decreased property values, increased highway
mai ntenance costs, increased highway user costs, and decreased economic devel opment
opportunities.

In applying their methodd ogy to the three case studies, the authors found that the impacts

of abandonment vary widely with different levels of transportation competition. Impacts are
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much lower in areas with many transportation alternatives, as the incrementd distances shipped
by truck in such areas are small in comparison to the incremental truck distances shipped in areas
with few transportation alternatives. The study also showed that short-line ownership of light-
density rail lines can have an additional benefit beyond the avoidance of anabandonment. Short-
line railroads often provide better service, providing additional secondary benefits as a result.

In addition to studies that estimate impacts of abandonment using theoretical and
mathematical models, some studies attempt to measure impacts of abandonment by examining
areas where abandonment has occurred before and after the abandonment. Such studies provide
useful insights into the impacts of abandonment, but their reliance on before and after
observation may not allow the impacts of abandonment to be separated from other fectors
influencing economic activity. Thus, one should be cautious of claims that the only impacts of
abandonment were those actually observed. Two studies that use a before and after approach are
highlighted next.

Feser and Cassidy (1996) reviewed the methods used by state transportation planners to
quantify benefits of preserving rail service, and performed an ex poste case udy of the benefits
of rail preservation for aline where upgrading began in 1986. In their review of the methods
used by state rail plannersto quantify the benefits of rail preservation, the authors argued that
these rail planners focus too heavily on job creation resulting from ral preservation and not
enough on other important benefits. The authors suggested that ex poste investigations of job

creation resulting from line preservation have shown that such impacts typicdly are overstated.”

#While the authars make animportant point by showing that predcted job benefits generally
have been larger than actual job benefits, thistype of ex poste comparison is nat necessarily a good way
to judge the accuracy of the ex ante predi ction. Changes in the level of national economic activity (e.g.
recession), changes in consumer preferences affecting particular industries, changesinlocal ordinances
or property taxes, and many other factors can affect the number of jobs available in a community. These
changes are not accounted for in the ex poste comparisons used by Feser and Cassidy.
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Moreover, they pointed to the obvious shortcomings associated with the most frequently used
methodology to estimate job impacts of rail preservation - surveying potentially affected shippers
regarding the impact that a line abandonment would have on their business creates incentives for
such shippers to overstate job impads. Feser and Cassidy also suggested that most gate rail
planners do not consider other important impacts of ral abandonment, such as an increasein
highway damage and a reduction in safety resulting from rail traffic shifting to truck.

In performing an ex poste casestudy of the benefits of rail line preservation in North
Carolina, Feser and Cassidy found that the employment benefits of line preservation were
minimal, but that there were significant highway maintenance cost savings and safety benefits.
Although they were not able to quantify the benefit associated with preserving the right-of-way
for future transportation needs, they suggested that such preservation provides substantial
benefits to the state.

Kuehn (1989) examined the extent to which grain shippers in northwest lowa became
captive as aresult of rail abandonment, identified mechanisms used by such shippersin adjusting
to abandonment, and highlighted benefits that the sale of rail linesto aregional railroad had for
northwest lowa shippers. The author found that shippersin this part of lowa did not become
captive as aresult of rail abandonment, as such shippers had a number of transportation
alternatives and often had informal relationships for selling grain to elevators that had trainload
service available. In adjusting to abandonment, shippers took advantage of the heavy truck
competition available, and low backhaul rates. They also developed greater cooperation with
existing railroads, and devel oped relationships with &filiated and non-affiliated unit-train

elevatorsto ship large volumes of grain for a premium above the pricethe large elevators offer to
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farmers. Insome cases, theseelevators made such adjustments before abandonment, as a result
of anecessity resulting from declining railroad service.

To examine the bendits of asale of rail linesto aregonal operator, Kuehn surveyed six
elevators served by the Chicago, Central, and Pacific (CCP) Railroad in northwest lowa - aline
that previously was owned by the lllinois Central. He found that all elevators reported that
service was at least as good as that prior to the sale to the CCP, and that rates were lower overall.
Further, four of the Sx elevators reported that servi ce was “much better” after the sde. Findly,
the author found thet railroad profitability also had improved as aresult of the salg aslabor costs
decreased substantialy.

These benefits of short-line railroad operation beyond the benefits of preserving rail
service aso have been highlighted by other authors. The following paragraphs highlight three
studies that have examined such benefits.

Tolliver (1989) examined the net benefits of potential short-line salesin North Dakota.
The author estimaed that short-linerailroad operation of North Dakota branch lines would result
in an average cost savings of 23 percent in comparison to Class | operation of the samelines. As
aresult, these railroads would be able to operate profitably on lines whereClass | railroads were
losing money. In addition to estimating the avoided impacts of abandonment in a similar fashion
to the abandonment impact studies highlighted earlier, Tolliver shows benefits of short-line
operation in comparison to continued Class | operaion. As aresult of service improvements
and/or rate reductions, shippers often increase the proportion of their traffic shipped by rail,
resulting in agains in consumer and producer surplus on this new rail traffic, increased regional
personal and businessincome, and reduced pavement costs resulting from diverted traffic. The

study shows that the positive impacts of short-line railroad operation, in addition to those
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resulting from service preservati on, can be significant. It also provides arigorous methodol ogy
for estimating the positive impacts of short-line sales.

Several studies suggest that short-line railroadsmay provideimproved servicein
comparison to Class| railroads. It isargued that because short lines maintain asmaller system,
they have an increased incentive and ability to gain knowledge of individual shipper needs. They
also are able to tailor work rules to specific shippers more easily than Class | railroads, due to the
flexibility of the work rules governing employees.

Two studies that explicitly examine the effect of short-line ownership on the quality of
service provided are those by Dooley and Rodriguez (1988) and Babcock, Prater, Morrill, and
Russell (1995). Bath studies survey shippers regarding their perceptions of the service quality
available with short-line railroads and how it has changed as a result of a shift in ownership from
the Class | railroad to the short line.

Dooley and Rodriguez (1988) surveyed 68 grain elevators (51 single-car and 17 multiple-
car elevators) located on short linesin Minnesota, North Dakota, and South Dakota to obtan
their rankings of the importanceof different service characteristics in modal choice, their
perceptions regarding the change in service quality resulting from a transfer of operation of the
rail line to ashort line, and their modal preferences given these changes. The authors found that
the grain elevators surveyed ranked raes as the most important factor in selecting a mode,
followed by reliability, overall customer service (shipment tracing, billing, sales calls), transit
time, and loss and damage.

In examining the shippers perceptions regarding the change in service quality resulting
from ownership change, the authors asked shippers to compare service factors beween the new

short line and the previous Class | ownership using afive-point Likert Scale, ranging between
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much better and much worse. The authors found that, on average, the change in individual
service items was not rated as large by shippers responding to the survey. On average, shippers
found no major differencesin delivery times and billing, while they rated theamount of free time
before demurrage charges take place as worse under short-line ownership and the quality and
frequency of sales calls as better under short-line ownership. However, in asking shippersto rae
their preferences regarding overall service, theauthors found that 52 percent of shippers
preferred short-line service and 25 percent preferred Class | service, with the remaining shippers
indifferent between the two or having no opinion. The authors found that the percentage of
multiple-car shippers preferring short lines was even higher, at 65 percent. In examining the
amount of grain shipped, 40 percent of all elevators reported an increase in the amount shipped
after the transfer of ownership to short lines, and 59 percent of multiple-car shippers reported
such an increase. However, not all of the increase was attributabl e to the change in ownership.

In making a comparison of the service provided by short line railroads to the service
provided by trucks, shippers rated service as better by trucks overall. However, shippers
responding to the survey stated a preferenceof rail over truck of 71 to 19 percent, with the
remaining shippers indifferent between the two. For multiple-car shippers these figures were 94
percent preferring rail and O percent preferring truck, with remaining shippers indifferent
between them.

The study suggests that there are some percdaved improvements in service from short-line
ownership in comparison to Class | ownership. Shippers reporting improved service from short-
line ownership cited factors such as increased individual attention and better working
relationships. Whilethe study’ s findings may not be considered conclusive, they nonetheless

provide support to the notion that short-line railroads may offer improved serviceto shippers.
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Babcock, Prater, Morrill, and Russll (1995) surveyed 309 shippers located on 13 short-
linerailroads in lowaand Kansas in an attempt to examine shipper perceptions regarding the
quality of short-line service, the rates that shippers pay using short lines, the change in service
quality and rates resulting from the rail line shifting ownership from a Class | railroad to a short
line, and how service quality and price compare to motor carrie service quality and price. The
authors used afive-category Likert scale to evaluate shipper perceptions of avariety of rate and
service characteristics, with 1 representing very good and 5 representing very poor. Rate and
service characteristics examined include:

= rates on inbound and outbound freight

= market access

= inbound freight service

®  transit timesfor inbound and outbound freight

®  dependability of transit times

= frequency of inbound and outbound service

®  |ossand damage

®  shipment tracing capability

= billing procedures

= on-time car delivery

m quality of rail cars

m  quality of rail track

® rail car supply during peak periods
The authors found that the 309 shippers rated all of these rate and service characteristics as better

than fair on average.
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In examining the perceived change in service quality resulting from a shift in ownership
from the Class | to the short line, the authors used a similar five-category Likert scale, with 1
representing service that is much better under short-line operation and 5 representing service that
ismuch worse. Theauthors found tha on average, shippers found improvementsin nearly al
rate and service characteristics. Moreover, the authors also found that the improved service
resulted in increased rail shipments by the affected shippers. 41 percent of the shippers reported
an increased volume shipped by rail after the transfer to the short line, and only 15 percent
reported a decrease in volume shipped by ral.

The same type of five-category Likert scale was constructed by the authors to compare
perceived short-line service quality and rates to those for motor cariers. The authors found that
short lines were rated better than motor carriers on rates, but worse on service characteristics of
transit time, dependability of transit time, frequency of service, and market access. The authors
also found that non-grain shippers (mostly manufacturers) tended to prefer truck, while grain
shippers tended to prefer short lines. Thisis not surprising, since transit times are more
important to manufacturers than grain shippers, as inventory costs tend to comprise a much larger
portion of total logistics costs for manufacturers than they do for shippers of naturd resource-
based commodities

The study by Babcock, €. al provides a more recent and comprehensive assessment of the
perceived impacts on service from short-line ownership in comparison to Class | ownership. The
findings provide further support for the idea that service improves from short-line ownership, and
that some traffic may shift to rail from a switch inownership of light-density lines to short lines.

Although severd studies have examined benefits of short-line operation on a case-by-case

basis, the nationwide importance of short linesto the U.S. transportation system and the rural
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economy has not been well documented until recently. Bitzan and Benson (1999) estimate that
nearly 14,000 customers were served by short-line and regional railroadsin 1996. These
customers shipped or received more than 9 million carloads comprised of many different
products such as chemicals, lumber, farm products, processed food products, metallic ores,
paper, and coal. Presumably without short-line railroads, these shippers and receivers would not
have direct access to the U.S. rail transportation network. Thisis especially important for those
shippers located in areas with few transportation options.

Further illustration of the important role played by short-line and regional railroads in the
U.S. transportation system can be made by estimati ng the proportion of al U.S. rail carloadings
where short-line and regional railroads have some form of participation, the proportion of
carloadings originated by short-line and regonal railroads, and the proportion terminated by
short-line and regional railroads. Bitzan and Benson (1999) devel oped a methodology to make
these estimates?* This section will describe the methodology usedin the 1999 study, and update
the estimates using more recent data.

In 1999, therewere 555 railroads in operation inthe U.S. (Figure 1). Only nine of these
railroads were Class | railroads, while the remaining railroads were short lines. Of the short lines,
36 were regional railroads, 305 were local line-haul railroads, and 205 were switching and

terminal railroads.®

#Bitzan and Benson. “The Importance of Short-Line and Regonal Railroads to Rural and
Agricultural America,” Unpublished USDA Report, 1999.

%A ssociation of American Railroads, Railroad Ten-Year Trends, 1990-1999.
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Figure 1 - Source: Association of American Railroads, Railroad Ten-Year Trends 1990-
1999.

Short Lines account for more than 29 percent of dl railroad route miles operated, nearly
12 percent of all railroad employees, and 9 percent of dl railroad freight revenuesin the U.S.
(Figure 2). Moreover, they acoount for significant portions of mileage operated in many states

(Figure 3).
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While statistics showing the proportions of railroad miles, employees, and revenues are
useful in assessing the importance of short-line railroads to the U.S. rail industry, they do not
give an indication of the important role played by short linesin hauling railroad traffic. The
following section provides estimates of short-line participation in U.S. railroad traffic,
highlighti ng the types of commoditi es haul ed by short lines, and the types of cusomers served by

short lines.

Estimating Rail Car Loadings by Commodity

One of the most badc measures of short-line participation in hauling U.S. railroad traffic
is the number of carloads handled. Participation can be measured based on the proportion of all
U.S. rail carloads that are originated by short lines, the proportion that are teeminated by short
lines, or the proportion of U.S. carloads that were handled during some portion of the movement
by short lines (i.e. they were (1) originated and forwarded; (2) received and forwarded; (3)
received and terminated; or (4) ariginated and tereminated). Each of these statistics provides a
unique perspective on the degree of short-line participation in rail movements of various
commodities. The proportion originated gives some indication of the dependence on short lines
by those shipping products out by rail on short lines (e.g. grain producers), the proportion
terminated provides an indication of the dependence on short lines of those receiving products by
rail, and the proportion handled at some point by short lines gives some indication of the
dependence of dl shippers of a gven commaodity on short line railroads.

Although the number of carloads handled by short lines is a basic measure, and therefore,
one that seemingly is easy to obtain, several problems are associated with measuring the number

of carloads handled with public and private data sources. One of themost frequently used data
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sources to estimate traffic volumes and characteristics is the Carload Waybill Sample (CWS).
The Carload Wayhill Sampleis a source of data on railroad freight movement statistics. All
raillroads that terminate at least 4,500 carloads of freight per year or terminate at least 5 percent of
al rail traffic terminated in any state are required to sample thar movements for the CWS. The
sample provides information on the commodity carried, the number of carsin the shipment, the
revenues charged on the shipment, the railroads involved in the shipment, origins and
destinations of the shipment, and other various data. Moreover, the sampleis performed in such
amanner that reliable estimates of traffic at the industry level can be obtained.

Ideally, the CWS could be used to obtain estimates of short-line and regiond railroad
participation in carloads, ton-miles, and movements of various types. However, the CWS geatly
understates short-line and regional participation for at least two reasons: 1) affiliated Class |
railroads often perform billing functions and the short-line movement shows up asa Class |
movement on the wayhill?®, and 2) the CWS only is collected from railroads terminating at |east
4,500 carloads per year, leaving most short lines out of the sample (Iess than one-half of the non-
Class| railroads carry more than 4,500 carloads per year, and a much smaller portion terminates
4,500 carloads per year). In addition, because the CWS samples movements from railroads that
are terminating shipments, estimates of carloads originated by railroad are nat necessarily
accurate. For example, a short-line railroad that originates one out of every 200 shipments

terminated by a reporting ralroad may represent one out of every 100 in the sample, because

*The 1993 user guide for the CWS states: “ Some railroads are both reported for by other
railroads and completely hidden fromwayhbill routes (i.e., they are shown neither as reporting railroads
nor as terminating carriers). Exanmples include the Apache Railroad (reported for by ATSF) and the
Somerset Railroad (reported for by Conrail).” See User Guide for the 1993 ICC Waybill Sample,
Association of American Railroads, Economic & Finance Division, 1994.
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there is no sampling procedure to assure that originating railroads are represented accurately.
Because of these problems, the CWS isnot used asaprimary datasourceintherest of thisstudy.

To estimate the proportion of rail carloads of various commodities that short-line
railroads handled at some point between their origin and destination, two primary sources of data
are used. These data sources include the Association of American Railroad’s (AAR’s) Profiles
of U.S. Railroads database, and the American Short Line and Regional Railroad Association’s
Annual Data Profile. As described above, the Carload Waybill Sample, was considered, but
eventually eliminated as a primary datasource due to major deficiencies

When used alone, each of the two primary data sources have potential deficiencies for
making an assessment of short-lineparticipation in rail carloadings. However, when used in
conjunction with one another, the data sources complement each other to provide a reasonable
assessment of short-line carloadings. The following paragraphs describe each data source, the
dataitems used in each to make an assessment of rail carloads, the potential deficienciesin using
each as a stand-alone source for carloads, and the methods used to combine data sources to
provide improved estimates of carloadings by short-line railroads.

Thefirst data source used is the American Short Line and Regional Railroad
Association’s (ASLRRA’s) Annual Data Profile (ADP). The ADP is an annual data compilation
of financial and operating data for the short-line and regional railroad industry (1993-1996, 1998-
1999). Data are collected from a sample of local, regional, and switching & terminal (S&T)
railroads through a detailed survey. Responding railroads report the number of carloads
originated and terminated, originated and forwarded, received and forwarded, and received and

terminated, by commodity. Becausethe railroads are asked to report actual carloads of each type



rather than percentages, it is believed that data on carloadings of various commodities aremore
accurate than similar data from other sources.

However, because the ADP only captures a sample of all thelocal, regional, and S& T
railroads in the U.S.,, it cannot be used as a sole sourcefor estimating the number of commodty
carloadings by short-line and regional railroads. Figure 4 shows the estimated portion of the
industry captured by railroads responding to the survey in 1993-1999. Asthe figure shows, the

ADP only captures about one-half of the industry totals of carloads in each of theseyears.
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One complementary data source to the ADP isthe AAR’s Profiles of U.S. Railroads
database. The AAR’s Profiles of U.S. Railroads (Profiles) database is ayearly compilation of
carloads, miles of road, states served, top three commodities of carloads hauled and percentages
of each, and various other dataitems for every ralroad in the U.S. The main advantage that
Profiles has over the ADP is that it collects data from the entire population of local, regional, and
S& T railroads, rather than a sampling.

However, a disadvantage of Profiles, when compared to the ADP, is a decreasein the
number of dataitems collected, and a decrease in the precision of various dataitems. For
example, while the ADP collects data on the number of carloads originated and terminated,
originated and forwarded, received and forwarded, and received and terminated for each
commodity, the Profiles database surveys ralroads on the number of carloads hauled, the top
three commodities hauled, estimated percentages of traffic accounted by each of the top three
commodities, and estimated percentages of carloads originated and terminated, orignated and
forwarded, received and forwarded, and received and terminated. It islikely that alisting of
actual carloadsin various traffic categories leads to a more precise estimate than alisting of
overall carloads, with various estimated percentages attached to different types of traffic.

Data from these sources can be combined in various ways to provide improved estimates
of short-line and regional railroad participation in shipping various commodities. However, even
the combination of the two sources may understate participation of short-line and regonal
railroads in shipping various commodities. Thisis the case because some carloadings of a
specific commodity may be made by railroads that 1) do not respond to the ADP survey, 2) do
not report their top three commaodities or percentages to the AAR (in 1999, 51 out of 546 non-

Class| railroads did not report top three commodities and/or percentages), or 3) do not haul the
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particular commodity as one of their top three (in 1999, only 68 percent of non-Class | railroads
had at least 75 percent of their carloadings in the top three commodities as reported in Profiles).
Because of the potential understatement, this study adds an estimate of unknown commaodity
carloads to estimaes of carloads by commodity. Thus, the traffic reported by commodity in this
study shows aconservative esimate of short-line participation inrailroad movements.

Figure 5 shows the estimated carl oads originated by short-line and regiond railroads
using the CWS, the ADP, and Profilesin 1995. Asthe figure shows, the ADP shows 54 percent
more originating carloads than the CWS. Moreover, the originating carloads in Profiles are
more than 50 percent higher than the amount shown in the ADP. As mentioned previoudly, the
small figure for the CWS reflects alack of small railroad sampling by that source, while the
small figure for the ADP in comparison to profiles reflects the fact that ADP is a sample and
Profilesis the population. Because the CWS may not accurately represent the traffic of included
short lines, it is excluded from consideration. The other two data sources are retained, however,

as they have complementary features that make their combined use desirable.

Carloads Originated by Local, Regional, and S&T Railroads, 1995
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Methodology for Estimating Carloads

In this study, a multi-step approach was used to estimate the carloadings of each
commodity hauled by short lines. The multi-step approach is described in the following
paragraphs?’

First, estimates of Profiles and ADP carloadings of a particular commodity were
compared for railroads that responded to both surveys. Most of these estimates were close to one
another, although there were some cases where inaccuratereporting affected one or the other
database.

In cases where large discrepancies existed between the two data bases, previous years of
carload data were examined from both sources, original survey forms from the ADP were
examined to check for data entry errors or unentered notes associated with data, and/or railroad
officials were contacted to explain discrepancies. These inquiries provided information that
allowed one of theestimates to be eliminated in these cases of large discrepancies® In the cases
where either the ADP or the Profiles estimate was found to be in error, its value was eliminated
by setting the carloadings of that commodity equal to missing for the estimate that was in error.

Once the inaccurate estimates were eliminated, a comparison was made between the sum

of the commodity carloadings from each data source for those railroads that did not have missing

*The approach uses a combination of Profiles and ADP data. As highlighted previously, neither
one of these daa sources alore will givean accurate estimate of carloadings by commodity - Profiles will
miss many commodity carloadings because it only shows percentages of the top three commodities while
the ADP will miss many carloadings because there are a number of railroads that do not respond to the
survey every year.

*8Several reasons for the discrepancies were found. These included: (1) double counting of
carloads in the ADP survey, (2) the exclusion of some miscellaneousmixed shipments from the ADP, (3)
reporting only interchange cars to Profiles and not locd cars, (4) theinclusion of empty or storage carsin
the traffic figures reported to the ADP or Profiles, and other various reasons.
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observations for the commodity under either data source® The sums of the commodity
carloadings under each data source (where railroads respond to both surveys and did not report an
error to either aurvey) form the base for two possible estimates - that is, an ADP-based estimate
that uses the sum of the ADP carloadings for these railroads, and a Profiles based estimate that
uses the sum of the Profiles carloadings for these ralroads.

Added to each estimate are the ADP carloadings where the Profiles carloadings are
missing, and the Profiles carloadings where the ADP carloadings are missing. The sum of the
ADP base, the ADP carloadings where the Profiles carloadings are missing, and the Profiles
carloadings where the ADP carloadings are missing gives the initial ADP-basad estimate of
carl oadings where short lines participated in someway.® That is, they originated the shipment
and forwarded it to another railroad, or they recaved the shipment and forwarded it, or they
received the shipment and terminated it, or they originated and terminated the shipment.
However, thisinitial estimate overstates short-line participation since a short line could have
participated in mare than one segment of the movement.

Thus, the next step in formulating an ADP or a Profiles-based estimate was to reduce the
initial estimate to eliminate double counting. The estimated double counting for each type of
commodity was obtained from awayhill estimation. The waybill estimation of double counting
used the following procedure (thiswas done separately for each commodity): (1) eliminate dl
observations where short lines did not haul any portion of the movement, (2) for the remaining

observati ons, determine the number of legsin the shipment in which short lines participated (e.g.

#In 1999, the difference between thesums of ADP and profiles carloads for common railroads
was less than one percent for all commaodities (after inaccurate estimates were eliminated).

Because thereis little difference between the ADP-based estimate and the Profiles-based
estimate, only the ADP-based estimate is reported.
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if ashort line orignated the shipment, forwarded it toa Class |, and then the Class | forwarded it
to ashort line to be terminated, then short lines participated in two legs of the shipment), (3) add
up the total carloads hauled where short lines had some form of participation, (4) determine the
total number of carloads that would be reported by short lines if they were reporting separately —
thisisthe number of carloads for movements where short lines participated in any legtimes the
number of legs where short lines participated, and (5) determine the percentage difference
between the number of carloads where short lines had some form of participation and the number
of carloads that would be reported if they were reporting separately. This percentage was used to
adjust reported carloadings by short linesin an attempt to eliminate double counting.®

The adjustment for double counting was the final step in estimating the number of
carloadings where short lines had some form of participation (i.e. originated and terminated the
move, originated and forwarded it, received and forwarded it, or received and terminated the
move). However, to estimate the portion of total industry carloadings where some form of short-
line participation took place, it aso was necessary to estimate the total number of industry
carloadings originated. The estimate of the number of short-line carloadings orignated used the
same process as the estimate of total short-line carloadings hauled, except the adjustment for

double counti ng was unnecessary.* This estimate of short-line carloadings originated was added

¥This procedure used the 1995 Carload Wayhbill Sample. This data sourcewas made available
through USDA for the 1999 study. It is assumedthat the portion of short-line shipments where multiple
short lines participated in the shipments stayed the same over the 1993-1999 period.

#Edtimates of carloads originated by commodity from the Profiles database use the same
originated percentages for all commodities for agiven railroad. This assumption is necessary because
separate originated percentages by commodity are not provided in the Profiles database .
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to the Class | estimate of carloadings originated by commodity provided by the Freight

Commodity Statigics.® This provided the tatal number of industry carloadings.

Estimates of Short Line Participation, Origination, and Termination

One important measure in assessing the role played by short linesin the rail industry is
carload participation. Carload participation shows the proportion of carloads where short lines
participate in some portion of the movement. Figure 6 shows the percent of al U.S. carloadings
where short line railroads had some form of participation between 1993 and 1999. Asthefigure
shows, short lines originated and forwarded, originated and terminated, received and terminated,
or bridged between 30 and 33 percent of all U.S. carloads for theseyears. Tha is, 1/3 of all U.S.
railroad carload movements rely on short lines for completing some portion of the move beween

their origin and destination. The number of carloads that were handed by short lines at some
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Figure 6 - Short-line participation is defined as a move where the short line hauls the
commodity at some point during its movement (originate, terminate, or bridge).

¥Association of American Railroads. Railroad Facts, various years.
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point during the shipment ranged from alow of 9.0 million in 1993 to a high of 9.8 millionin
1995 and 1999.

Figure 7 shows short-line participation by commodity group in 1999, classified at the
two-digit STCC code level. Asthe figure shows, several commodities relied heavily on short
lines for completing a portion of their movement from origin to destination in 1999. For
example, more than 870,000 carloads of metal lic ores (over 75 percent of al U.S. rail carloadings
of metallic ores) relied on short lines for making some portion of the movement. Other
commodities relying heavily on short-lines for aportion of their movement included primary
metal products, paper, lumber, petroleum, and farm products, with at least 40 percent of each

commodity’s carloads using short lines for some portion of the movement.
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Figure 7 - Short-line participation is defined as a move where the short line hauls the
commodity at some point during its movement (originate, terminate, or bridge).

Note: The other category may capture some carloadings that should be listed in other

categories. Other is defined as short-line carloadings wherethe commodity is
unknown.
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Another important measure of the role that short lines play in rural and agricultural
Americaisthe portion of all carloadings that are originated by such railroads. Many rural and
agricultural areas rely on short lines for acoessto the U.S. rail system. Short lines provide a
means for rural shippers, located on light-density lines, to haul their product to long-distance
markets using alow-cost form of transportation.* Figure 8 shows the percentage of all U.S.
carloadings that were originated by short lines from 1993 to 1999. As the figure shows, between
16 and 19 percent of all U.S. rail carloadings wereoriginated by short linesin theseyears. This

amounts to approximately five million carloads originated by short lines per year.
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*For many low-valued, bulky commodities that travel long distances to markets, rail has an
inherent cost advantage over trucking.
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Figure 9 shows the percent of U.S. rail carloadings of all commodities hauled by short
linesin 1999. Asthe figure shows, eight out of the 13 two-digit STCC code commodities relied
on short linesfor at least 21 percent of their originations. Moreover, seven commodities relied

on short linesfor & least one-fourth of their carload originations.

Short-Line Origination of 11.5. Carloadings - 1922 (By Cornodity)
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Figure 9 - Note: The other category may capture some carloadings that should be listed in the
other categories. Other is defined as short-line carloadings where the commodity is unknown.

In addition to participation and origination statistics regarding short-line carloadings,
termination statistics also are important. Just as many rural and agricultural shippersrely on
short lines for access to the U.S. ral system, many processors |ocated on light-density linesrely
on short lines for access to the rail system for receiving their rav materials. Moreover, farmers
rely on short lines to deliver chemicals, and somerural electric utilities rely on short linesto

deliver coal. Figure 10 shows the percentage of all U.S. carloadings terminated on short-line



railroads between 1993 and 1999. As the figure shows, nearly ore-fifth of all U.S. rail

carloadings were terminated by short lines during theseyears. This was approximately five

million carloads per year.
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Figure 11 shows the percentage of U.S. rail carloadings terminated by short lines for each

commodity in 1999. Asthe figure shows, 8 out of the 13 commodities relied on short lines for at

least 19 percent of their carloads terminated. Moreover, athough short lines play a slightly

smaller role in terminations than in originations overdl, they play a more important role for some

commodities. Short lines terminate alarger percentage of coal, chemicals, waste/scrap materials

and petroleum products than they originate.
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Short-Line Termination of 0.5, Carloadings - 1999 (By Conanodity)
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Figure 11 - Note: The other category may capture some carloadings that should be listed in
the other categories. Other is defined as short-line carloadingswhere the commodity is
unknown.

Revenue Ton-Miles

Another measure of the role played by short linesin the U.S. rail system isthe proportion
of revenue ton-miles accounted for by such railroads. Revenueton-miles are defined as the
number of commaodity tons carried multiplied by the length of haul.

To estimate the revenue ton-miles of each commodity carried by short lines, the number
of carloadi ngs of each commodity are multiplied by an averageload factor for that commodity,

and then multiplied by the average length of haul for the railroad.** ** The proportion of ton-

*Average load factors at the two-digit commodity | evel are obtained from Railroad Ten-Year
Trends, by dividing Class | tonnage by Class | carl oadings by commodity.

*The ton-mile estimatesfor short linescould be mideading if there are systematic differencesin
length of haul between large and small shipments. For example, if the length of haul is greater for large
shipments than for small shipments, multiplying all tonnages carried by the simple average length of haul
will understate the total ton-miles carried by short lines. However, inthe absence of more detailed data,
these are reasonable estimates.
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miles carried by short linesis then estimated by dividing the short-line ton-miles by the total of
short-line and Class | ton-miles for each commodity. Class| ton-miles are estimated by dividing
revenue by revenue per ton-milefor each commodity.*’

Figure 12 shows the percentage of total revenue ton-miles accounted for by short lines
between 1993 and 1999.% Asthe figure shows, short lines accounted for amuch smaller portion
of U.S. ton-milesin 1993-1999 than carloadings. In fact, short lines only accounted for between
4 and 6 percent of ton-milesin these years. Thisis not surprising, as the length of haul of a

typical short-line movement is much less than that of atypical Class | movement. Moreover, in
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"From AAR, Railroad Ten Year Trends: 1990-1999.

®Time series edimates of the percentage of ton-miles carried by short lines for every commodity
are presented in Appendix C.
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terms of assessing the importance of short lines to rural and agricultural America, revenue ton-
miles should not carry as much weight. For rural and agricultural shippers, short lines play the
important role of providing access to the U.S. rail system. In many cases, such shippers would be
required to truck their products to a transloading facility at much higher costs, in the absence of
short-linerail service. The length that short lines carry shipmentsis less important than the
degree of access they provide.

Figure 13 showsthe percent of ton-miles carried by short lines for each commodity in
1999. Asthe figure shows, short lines accounted for large portions of ton-miles for some

commodities such as metallic ores and nonmetallic minerals.

Short-Line Percentage of U.S. Ton Miles- 1999
(By Commodity)
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Figure 13 - Note: The other category may captuure some carloadings in other listed
categories. Other is defined as the short-line carloadings where the commodity is
unknown.
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Customers

Another useful measure of the importance of short linesto rural and agricultural America
isthe number of customers that they directly serve. While short-lines also have an impact on
other shippers that are not directly served by short lines: (1) through their participation in other
segments of the shipment, and (2) through their impact on intramodal and intermodal
competition, the number of shippers directly served by short lines provides a measure of the
increased rail system acoess provided to shippers by short lines.

To estimate the number of shippers of various commodities directly sarved by short-lines,
the ADP and Profiles databases were used. In addition to the carload, miles of road, and length
of haul data provided by the ADP and Profiles databases, the ADP collects information on the
number of shippers of different commodities. However, because data on the number of shippers
are not provided by Profiles, the numbers of shippersfor al railroads not responding to the ADP
had to be estimated. Statistical models were estimated for customers in each commodity class,
and parameter estimates were used in conjunction with Profiles data to estimate the customers of
each commodity class. Specifically, the following model was estimated for customersin each
commodity class:

Customers, = i, + fCarloads, + [}, Miles Cper + fi,(Carloads,)?

+ i, (Miles @er_}z + Regional Dummy + 5& T Dummy
where: [ = commodity
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Figure 14 shows the estimated number of customers served by short linesin 1999 for
each type of commodity.* Asthe figure shows, there were more than 2,000 customers in each of
the commaodity classes of chemicals and farm products served by short lines. There also were

more than 1,700 lumber products customers, more than 1,000 food products customers,
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Figure 14 - Note: The other/unknown category may capture some carloadings in the other

listed categories. Other/unknown is defined as the customers served by short-lines whose
primary commodity is not known.

¥Because some commodty carloadings are unknown, the number of customersin each
commodity classis understated.
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and hundreds of customersin each of the other commodity classes. Total customers served by

short linesin 1999 are estimated at just under 14,000.%°

RELATIONSHIP OF LIGHT-DENSITY RAILROAD SERVICES TO STATUTORY
RESPONSIBILITIES OF THE SECRETARY OF TRANSPORTATION

In addition to the important role played by short lines in providing access to the nation’s
rail transportation system, they also enhancethe energy efficiency, safety, and environmental
friendliness of the nation’ s transportation sygem. This section of the report provides some
evidence regarding the relaive safety and energy efficiency of short lines and railroadsin
general, in comparison to trucking.

One of the potential benefits provided by short-line railroads is a reduction in traffic
fatalities due to carrying heavy freight that would otherwise be carried by truck from rural areas.
Although there are no recent stud es that make a comparison between short-line railroad safety
and truck safety, we can make use of two population databases that compile the number of
fatalities experienced in railroad operations and in trucking operations. Highway fatalities
involving trucks are obtained from the Fatal Accident Reporting System (FARS), which provides

detailed statistics on all U.S. highway fatalities by year.** Rail fatalities on right-of-ways or at

““Because some customers haul multiple products, the total number of customersis less than the
sum of customersin each commodity class.

“The FARS is designed and develgped by the National Center for Statistics and Analysis,
National Highway Traffic Safety Administration, U.S. Department of Transportation. Highway fatalities
involving trucks are all fatalities involving single-unit straight trucks, combination trucks, or unknown
trucks.
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grade crossings are obtained from the Railroad Accident/Incident Reporting System, which

provides detailed railroad accident data by year.*

To use these datato gain insight into the safety impacts that maintaning service on short-
linerai lroads has, however, f atalities must be normaized by some common divisor. Presumably,
short-line traffic would be diverted to truck in the absence of such service. A common measure
of the traffic carried by any mode is ton-miles. Ton-miles takes into account the volume handled
and the distance shipped, with one ton-mile representing one ton hauled for a distance of one
mile. For comparison purposes, fatalities could be compiled on a per ton-mile basis for rail and
truck modes. However, athough ton-mile figures are published for rail and truck, the accuracy

of such statistics are somewhat questionable.”®

Two commonly used divisors of truck and rail accidents, for which reliable data exist are
truck miles and tran miles* While calculatingtruck fatality rates on atruck-mile basis and rail
accident rates on atrain-mile basisis a good way to examine fatal accident exposure on each

mode, the two rates are not directly comparable. Thereason isthat thenumber of train milesto

**The Railroad Accident/Incident Reporting System is designed and developed by the Federal
Railroad Administration, U.S. Department of Transportation.

*Ton-miles by modeare published by the Eno Transportation Foundation, Inc., Transportation
in America, various years. The truck ton-mile figures in the Eno data appear to understate total U.S.
truck ton-miles when compared to U.S. Highway Statistics truck mile data. In particular, when these
truck ton-mile figures are divided by U.S. Highway Statistics truck mile figures, the average load per
truck is estimated at |ess than seven tons between 1995 and 1999. Moreover, the U.S. Highway Statistics
truck milefigures do na include truck miles on rural or urban collectors, or rural local roads. This
understatement of truck miles makestruck safety rates look worse than actud.

“Truck miles are obtained from U.S. Highway Statistics, wherethe percent of miles traveled on
rural collectors and local roads attributable to truck areassumed to be the same asthe percent of miles
traveled on rural minor arterial highways that are attributabl e to truck, and where the percent of miles
traveled on urban collector and local roads attributable to truck are assumed to be the same as the percent
of miles traveled on urban minor arterial highways that are attributable to truck. Train miles are obtained
from the Railroad Accident/Incident Reporting System.
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transport a given volume of a commodity is not the same as the number of truck milesto

transport the same volume.

To make a direct comparison between the two fatality rates for making an assessment of
the change in risk associated with shifting rail traffic to truck, or vice versa, we can make use of
average rail cars per train, an estimated portion of miles that areempty, and average commodty
weight per railcar and truck to put truck fatality rates and rail fatality rates on an estimated ton-
mile basis. Figure 15 shows estimated fatality rates per ton-mile for five-axle 80,000 pound

trucks and for rail in handling grain, coal, or other dense products between 1995 and 1999.*

Estimated Fatalities per Billion Ton-Miles of Freight Handled
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Figure 15: Assumes trucks handle 26.6 tons of freight, short lines handle 28 cars per train, rail
cars handle 100 tons per car, and 50 percent of rail and truck miles are empty.

**To estimate these fatality rates, atruck load of 26.6 tonsis assumed, arail load of 2800 tonsis
assumed (28 cars * 100 tons per car), and 50 percent of miles are assumed empty. The averagecars per
train of 28 is estimated from Class | railroad average way train shipment size (from the industry
composite of railroad annud reports for 2000). Although less than 50 percent of miles are empty on both

modes, the use of an empty backhaul provides areasonable measure of comparison for examining safety
impacts of originating traffic shifting modes.
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Asthefigure shows, the fatality rate per billion ton-miles of freight handled is lower for
short-line railroads than for trucks. Since short-line railroads often are located in rural areas, a
comparison between motor carrier fatality rates on rurd highways and short-line fatality rates
might be the most appropriate comparison for evaluating the safety benefits provided by short
lines. When such a comparison is made, the relative risk associated with handling commodities
by truck and rail ranges between 1.6 in 1995 and 2.6 in 1998. This meansthat on average, it is
estimated that the risk of afatal accident for handling aton-mile on arural highway is between
1.6 and 2.6 times the risk of such an accident for handling aton-mile on a short-line railroad.
Although the relative risk associated with shifting traffic from a short line to truck will depend on
the specific circumstances, including the highway trafic density in the area, the highway
conditions, the number of grade crossings for the short line, and a vaiety of other factors, this
comparison suggests that there are safety benefits associated with continued short-line operation.
Moreover, injuries per ton-mile calculated in the same manner show an injury rate for truck that
ranges from 2.5 times that for rail in 1995 to 3.4 timesthat for rail in 1999.%° Thus, it appears

that the overall saety benefits of continued shart-line operation are substantial.*’

In addition to the safety benefits of short-line railroad operation, there also may be
benefits in terms of i ncreased energy efficiency. One common way to examine the energy

efficiency implications of shifting modesisto examine the revenue ton-miles per gallon

**Railroad injuries are obtained from The Railroad Accident/Incident Reporting System, Federal
Railroad Administration, U.S. Department of Transportation. Truck injuries are obtained from a
summary report prepared by the National Highway Traffic Safety Administration, U.S. Department of
Trangportati on, using the General Esti mates System.

“"Safety benefits of continued short-line operation may be even greater with additional capital
investment due to higher quality rail infrastructure. However, increased speed may offset these
additional benefits somewhat.
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associated with making shipments on each mode.*® In the same way that dividing fatalities by
ton-miles provides avalid fatality rate for comparison across modes, dividing ton-miles by
gallons of fuel provides a measure of fuel efficiency that isvalid for an intermoda comparison.
Specifically, ton-miles per gallon show the amount of traffic that can be handled for each gallon
of fuel consumed. Thus, higher numbers for ton-miles per gallon suggest improved fuel

efficiency, and fewer gallons of fud consumed for transporting a given product volume.

Severa studies have examined the energy efficiency of various transportation modes.
Tolliver (2000) provides an extensive review of different studies that have examined energy
efficiency across modes by using revenue ton-miles per gallon. These studies have used many
approaches to examine modal fuel efficiency, including the use of : industry averages, engineering
equations, computer simulations, and statistical models. As Tolliver shows, all these approaches
provide useful information, but the usefulness of each approach depends on the type of

comparison being made.

For the purpose of examining generalized fuel efficiency implications of shifting short-
line railroad trafic to truck, a gatistical model isused. The unique operations of short-linesin
comparison to Class | railroads suggest that the use of industry averages for examining short-line
fuel efficiency would not be appropriate. Further, dthough the use of computer simulations and
engineering equations provide a useful comparison for specific movements, they are not as useful
for generalized comparisons. Conversely, a statistical model will provide estimates of fuel

efficiency that reflect the unique nature of the short-line railroad industry and allow for

“®Revenue ton-miles arethe same asthe ton-mile definition gven earlier. A revenue ton-mile is
one ton of commodity hauled for one mile. The reason such ton-miles are often referred to as revenue
ton-milesisto distinguish caonmodity ton-miles from ton-miles associated with handling the weight of
the equipment. In this study, the term ton-milesis used to refer to revenue ton-miles.
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comparisons of short-lines with varying traffic densities, but are general enough to apply to many

short-line railroad operations.

This study makes use of the American Shortline and Regional Railroad Association’s
Annual Data Profile to estimate a statistical model of short-line fuel efficiency. Thismodel is
used to ssimulate fuel efficiency for various traffic configurations and lengths of haul. These fuel
efficiencies are then compared to an average truck fuel efficiency factor to examine the
generalized fuel efficiency impacts of shifting short-line rail traffic to truck. The following

paragraphs describe the statistical model.
Statistical Model

The following model is used to estimate revenue ton-miles per gallon of fuel consumed
by short-line railroads:*
RTM /| GAL = f{ALH ,CARSPM ,CUST)
where 1 ALH = average length of haul

CARSPM = carloads per mile of road
CUST = number of customers

Inthismodel, ALH and CARSPM are expected to have positive signs, reflecting fud economies
associated with longer hauls and higher traffic density. CUST is expected to have a negative
sign, reflecting increased car switching (and thus fuel consumption) needed to handle agiven
amount of cars. Thismodel is specified in natural logarithms. Thus, parameter estimates can be

interpreted as dasticities. Table7 shows the estimation results.

*“Speed also isimportant. However, the ADP shows that most short lines use track that is rated
as FRA Class 2 (25 MPH) or less. Thus, there is not much variation in speed between short lines.
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Table 7. Estimation of the Natural Logarithm of Short-Line Revenue Ton-Miles per

Gallon

Variable Parameter Estimate

I ntercept 2.4559*
(0.3425)

InALH 0.6175*
(0.0613)

In CARSPM 0.1629*
(0.0507)

In TOTCUST -0.0892**
(0.0521)

Adjusted R*=.5179

F=39.67

N =109

standard errorsin parentheses.
* significant at the 1 percent level.

** ggnificant at the 10 percent level

Asthe table shows, fuel efficiency increases with longer hau's and with greater traffic
density, as expected. The parameter estimates show that a 1 percent increase in the average
length of haul leads to a .62 percent increase in fuel efficiency, while a1 percent increasein cars
per mile leadsto a.16 percent increase in fuel efficiency. The parameter estimate for the total
number of customersis negative, reflecting the increased amount of switching required to serve
more customers for a given amount of traffic. The parameter estimate impliesthat a 1 percent
increase in the number of customers for a short line leads to a .08 percent drop in ton-miles per

galon.
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Insight into the fuel efficiency obtainalble by short lines with varying traffic levels,
shipment distances, and customers can be obtained by using parameter estimates to obtan
estimated fuel efficiencies for short lines of varying characteristics. However, before estimating
revenue ton-miles per gallon for different short-line configurations, it is necessary to develop an
estimate of revenue ton-miles per gallon for trucks for comparison purposes. Becausedata don’t
exist to estimate a statistical model of truck fuel efficiency, arange of estimatesis developed for
afive-axle 80,000 pound truck, by considering average fuel eficiency of loaded and empty
trucks.® Using aload factor of 26.6 tons per truck, revenueton-miles per gdlon are predicted to
range from alow of 88.32 if the backhaul is completely empty to a high of 154.81 if the backhaul

is completely loaded.

Table 8 shows the estimated revenue ton-miles per gallon for short lines with varying
traffic levels, while holding average length of haul and the number of customers & mean levels
for short linesin the 1999 ASLRRA Annual Data Profile. The table also shows the estimated
cutoff point where truck carriage is more fuel efficient than rail cariage. As the table shows, for
railroads that have an average of 45 customers and haul an average distance of 48 miles, short

line operation resultsin fuel efficiency improvements aslong astraffic is at least 50 cars per

mile. At lower traffic levels, trucks may result in improved fuel efficiency with full back hauls.

However, for many areas served by short lines, fully loaded back hauls may be unlikely.

*°According to atruck costing model developed by Berwick (1999), an average five-axle 80,000
pound semi-truck gets 5.82 miles per gallon while fully loaded and 7.73 miles per gal lon while empty.
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Table 8. Estimated Revenue Ton-Miles per Gallon for Short Lines with Varying Traffic

Levels
Cars per Mile RTM per Gallon
350 235.35
300 229.51
200 214.84
100 191.90
50 171.41
25 Trucks with Full Back Haul are More Fuel 15311
, Efficient
10 131.88

Assumes an average length of haul of 48 miles and 45 customers.>

Table 9 shows estimated revenue ton-miles per gallon for short lines with different
lengths of haul, while holding cars per mile and the number of customers at mean levels. Asthe
table shows, for short lines with an average of 350 cars per mile of traffic and 45 customers, fuel
efficiency is higher than that for trucks with full back hauls as long as the average length of haul
is greater than 25 miles. For an average length of haul of 5 miles or less, trucks with empty back

hauls are more fuel efficient than short lines.

51These are mean levels of miles, customers, and miles of road inthe 1999 ASLRRA Annua
Data profile, for those railroads that did not omit average length of haul, the number of customers, the
number of carloads, the average weight per car, the amount o fuel consumed, or the miles of road
operated.
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Table 9. Estimated Revenue Ton-Miles per Gallon for Short Lines with Varying
Lengths of Haul

Average Length of Haul RTM per Gallon
48 235.35
40 210.29
30 176.06
25 157.32
20 Trucks with Full Back Haul are More Fuel 137.07
10 /, Efficient 80.34
5 Trucks with Empty Back Haul are More Fuel 58.23
! Efficient

Assumes 45 customers and 350 cars per mile.

Table 10 shows estimated revenue ton-miles per gallon for short lines with varying
lengths of haul, traffic levels, and customer numbers. As the table shows, trucks are more fuel

efficient than short lines only on lines with low trafic levels, cusomers, and lengths of haul.

All these tables show that on lines with moderate traffic levels and lengths of haul,
continued operation of short lines leads to fuel efficiency gains when the alternative is truck
transportation. However, when lengths of haul and/or traffic levels are extremely low, continued

short-line operation may lead to fuel efficiency losses when the alternative is truck transportation.
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Table 10. Estimated Revenue Ton-Miles per Gallon for Short Lines with Varying
Lengths of Haul, Traffic Levels, and Customers

Average Length of Cars per Mile Customers RTM per Gallon

Haul

48 350 45 235.35

40 250 38 207.71

30 200 26 168.78
e ey

20 100 13 124.86

Trucks with Full Back Haul are I\rlore Fuel Efficient
: e ——
10 50 6 77.88
5 25 3 48.24

Trucks

vith Empty Back Haul a1e More Fuel Effident
|

Customers are set so that the total number of carloads handled per customer are approximately
equal for eachtraffic level.

71




CONCLUSION

This study examines the capital investment needs facing the short-line industry, the
financing terms available to short lines for meeting these needs, the public interest benefits of
short-line railroads, and the relationship of short-line railroad services to the statutory
responsibilities of the Secretary of Transportation. The study finds substantial capital investment
needs for the industry, some difficulty in dotaining finanang to meet these needs, large public
interest benefits of short-line railroad operations, and a positive contribution of short-line

operations to safety and fud efficiency. The following paragraphs discuss each of these findings.

A recent change in the industry standard for the size of ral cars interchanged between
railroads from 263,000 pound cars to 286,000 pound cars will result in large capital investment
needs for the short-line industry in the near future. Studies by AASHTO and ZETA-TECH
Associates estimate that capital investment needs for the short-line industry are in excess of $6.8
billion, largely as aresult of this change in standards. Other studies at the statelevel in lowa,
Kansas, North Dakota, and Washington also predict large capital investment needs for the

industry as aresult of this change.

In examining the ability of short-lines to obtain financing to meet these capital investment
needs, we find several potential problems. Theseinclude: (1) few major banks that have a
specialization in small railroad financing, (2) aneed for better public information regarding small
railroads (spedfically, audited financial statement data), (3) short finanang terms offered to
small railroads for financing track and bridgeimprovements (5 to 8 years), and (4) some
unwillingness by banks to make loans for track and bridge improvements because of aninability

to liquidate these assets. However, on the positive side, we also find that (1) banks are interested
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in taking on more small railroad loans, and (2) Four of the six banks surveyed do not require

large minimums for loans to short-line railroads.

We also find that short-line railroads confer large benefitsto U.S. shippers, local
communities, and states. In preventing railroad abandonment, short lines provide reduced
transportation costs to shippers, increased local business volume, reduced highway maintenance
costs, decreased highway user costs, and i ncreased economi ¢ development opportunities. In
addition, short lines often provide improved service to shippers. Moreover, small railroads

provide accessto the U.S. rail system for more than 19,000 U.S. shippers.

Finally, in examining the role of short lines in meeting the statutory responsibilities of the
Secretary of Transportation, we find that there are substantial safety benefits from short-line rail
operation in comparison to truck hauls, and that, for rail lines with moderate traffic levels and
lengths of haul, continued short-line operation leads to fuel efficiency gains when the alternative
istruck transportation. However, when lengths of haul and/or traffic levels are extremely low,
continued short-line operation may lead to fuel efficiency losses when the alternative is truck

transportation.
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APPENDIX A

Survey to Banks Specializing in Small Railroad Financing
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All individual bank data obtained will be confidential. No individual bank data will be
released in any form.

- Name of Bank (Finance Company)

- Does your bank (finance company) provide loans to small railroads (local, regional,
S&T)?

- How much lending experience doesyour bank (finance compary) have with small
railroads? Number of Loans

Size of Loan Portfolio
Number of RR’s
Years of Lending

4, What types of loans will your bank (finance company) provide small railroads?
Loansfor treck and bridge improvements

Loansfor rolling stock and locomotives

Loans for acquisition of railroad property

Loans for refinancing

5. If yes, what terms will your bank (finance company) provide for RR loans (for ralroads
that have revenues of less than $40 million) used for:

track and bridge improvements
maximum term
interest rate
-Fixed or Hoating?
-What isthe baselinerate? LIBOR (1 mo., 3 mo., 6 mo., yr.)
Prime Rate
T-Bill Index (3 mo., 6 mo., yr.)
Constant Maturity Treasury (CMT) Index
12 Month Treasury Average (TMA)___
CD Indexes (1 mo., 3 mo., 6 mo., yr.)
-Interest rate in relation to baseline rate (range)
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collateral requirements (range)

is there a minimum loan amount?
are there up-front fees? Amount (range)

rolling stock (cars and locomotives)
maximum term
interest rate
-Fixed or Hoating?
-What isthe baselinerate? LIBOR (1 mo., 3 mo., 6 mo., yr.)
Prime Rate
T-Bill Index (3 mo., 6 mo., yr.)
Constant Maturity Treasury (CMT) Index
12 Month Treasury Average (TMA)___
CD Indexes (1 mo., 3 mo., 6 mo., yr.)
-Interest rate in relation to baseline rate (range)
collateral requirements (range)

is there a minimum loan amount?
are thereup-front fees? Amount (range)

acquisition of railroad property that was previously Class I property (e.g. a branch
line)

maximum term
interest rate
-Fixed or Fl oating?
-What isthe baselinerate? LIBOR (1 mo., 3 mo., 6 mo., yr.)
Prime Rate
T-Bill Index (3 mo., 6 mo., yr.)
Constant Maturity Treasury (CMT) Index
12 Month Treasury Average (TMA)___
CD Indexes (1 mo., 3 mo., 6 mo., yr.)
-Interest rate in relation to baseline rate (range)
collateral requirements (range)

is there a minimum loan amount?
are there up-front fees? Amount (range)
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acquisition of railroad property that was previously small railroad owned e.g. an
existing short line)

maximum term
interest rate
-Fixed or Hoating?
-What isthe baselinerate? LIBOR (1 mo., 3 mo., 6 mo., yr.)
Prime Rate
T-Bill Index (3 mo., 6 mo., yr.)
Constant Maturity Treasury (CMT) Index
12 Month Treasury Average (TMA)___
CD Indexes (1 mo., 3 mo., 6 mo., yr.)
-Interest rate in relation to baseline rate (range)
collateral requirements (range)

is there a minimum loan amount?

are there up-front fees? Amount (range)
refinancing
maximum term
interest rate
-Fixed or Hoating?
-What isthe baselinerate? LIBOR (1 mo., 3 mo., 6 mo., yr.)
Prime Rate
T-Bill Index (3 mo., 6 mo., yr.)
Constant Maturity Treasury (CMT) Index __
12 Month Treasury Average (TMA)___
CD Indexes (1 mo., 3 mo., 6 mo., yr.)
-Interest rate in relation to baseline rate (range)
collateral requirements (range)

is there a minimum loan amount?
are thereup-front fees? Amount (range)

Anindustry that has many simil aritiesto therail industry i sthe electric utility industry. It
has a large amount of fixed and immobile assets that are not easily liquidated, and has a
wide range of firm sizes. For firmsthat are similar in size to small railroads in this
industry (e.g. less that $40 million in annual sales), what terms does your bank (finance
company) provide for loans used for:
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major infrastructure improvements
maximum term
interest rate
-Fixed or Hoating?
-What isthe baselinerate? LIBOR (1 mo., 3 mo., 6 mo., yr.)
Prime Rate
T-Bill Index (3 mo., 6 mo., yr.)
Constant Maturity Treasury (CMT) Index
12 Month Treasury Average (TMA)___
CD Indexes (1 mo., 3 mo., 6 mo., yr.)
-Interest rate in relation to baseline rate (range)
collateral requirements (range)

IS there a minimum loan amount?
are there up-front fees? Amount (range)

equipment that can easily be transferred among firms
maximum term
interest rate
-Fixed or Hoating?
-What isthe baselinerate? LIBOR (1 mo., 3 mo., 6 mo., yr.)
Prime Rate
T-Bill Index (3 mo., 6 mo., yr.)
Constant Maturity Treasury (CMT) Index
12 Month Treasury Average (TMA)___
CD Indexes (1 mo., 3 mo., 6 mo., yr.)
-Interest rate in relation to baseline rate (range)
collateral requirements (range)

is there a minimum loan amount?
are thereup-front fees? Amount (range)

acquisition
maximum term
interest rate
-Fixed or Hoating?
-What isthe baselinerate? LIBOR (1 mo., 3 mo., 6 mo., yr.)
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Prime Rate
T-Bill Index (3 mo., 6 mo., yr.)
Constant Maturity Treasury (CMT) Index __
12 Month Treasury Average (TMA)___
CD Indexes (1 mo., 3 mo., 6 mo., yr.)
-Interest rate in relation to baseline rate (range)
collateral requirements (range)

is there a minimum loan amount?
are there up-front fees? Amount (range)

refinancing
maximum term
interest rate
-Fixed or Hoating?
-What isthe baselinerate? LIBOR (1 mo., 3 mo., 6 mo., yr.)
Prime Rate
T-Bill Index (3 mo., 6 mo., yr.)
Constant Maturity Treasury (CMT) Index
12 Month Treasury Average (TMA)___
CD Indexes (1 mo., 3 mo., 6 mo., yr.)
-Interest rate in relation to baseline rate (range)
collateral requirements (range)

is there a minimum loan amount?
are there up-front fees? Amount (range)

Are the data you need to evaluate the credit worthiness of arailroad usually available for
railroads that are not publicly traded?

How do you obtan these data?

Sources

What data are used for a comparison to those of the applying railroad?

Arefinancial ratios compared with those in other industries?
Are they compared with those of other short lines?
Are they compared with thoseof Class|’s?

Othe comparisons?
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0.

10.

11

12.

13.

In your opinion, are there information barriers to determining the credit quality of asmadl
railroad?

Please rank the following information barriersin terms of the value that the elimination of
each would havein improving your ability to determine the credit quality of small
railroads (1 = most important):

Lack of Benchmarks

Lack of Audited Financial Statements

Lack of Public Ratings by S& P or some other organization
Other (Speci fy)

What types of information would improve the likelihood that more favorable terms could
be provided to railroads that are credit worthy?

Industry data?
what types of data?
what financial ratios?

Moredatafrom applying firms?
what data?

Research showing the relationship between operational characteristics and financid ratios
for small railroads?

Other information?

Please rank the importance of the following finandal ratios in evaluating the credit
worthiness of asmall railroad applying for aloan.

A. Fixed Charge Coverage Ratio (earnings before interest, taxes, deprec., and ammort.
divided by fixed charges such asinterest and long-term |eases)

B. Total Debt to EBITDA (earnings before interest, taxes, deprec., ammort.)
C. EBITDA to Tota Revenue

D. Debt/Equity Ratio
E. Current Ratio (aurrent assets/current liabilities)
F. Other financial ratios

What do you consider acceptable ranges for these ratios?
A. Fixed Charge Coverage Ratio
B. Total Debt to EBITDA
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14.

15.

16

C. EBITDA to Total Revenue
D. Debt/Equity Ratio
E. Current Ratio

F. Other financial ratios

Please rank the following factorsin terms of their importance in evduating the credit
worthiness of asmall railroad.

A. Traffic projections
B. Future capital spending requirements

C. Arrangements with Class|1’s
D. Net Liquidation Value
E. Commaodity Concentration/Shipper Concentration

F. Labor issues

G. Environmental Concerns

H. Red Edate in Operating vs. Non-Operating Property
|. Other Fectors

Rate the importance of each of the following as a barrier to financing small ralroads for
your institution (1 = major barrier, 2 = minor barrier, 3 = not abarrier):

A. A short-line that has along-term lease, rather than ownership of therail line

B. A short-line that has funding from a state grant (assume state has priority claim on RR
property)
C. Inability to liquidate railroad property

D. A lack of expertise to understand the small railroad industry

E. Others (specific examples)

When arailroad that is part of a consolidated system appliesfor aloan, are the financial
performance, operations, and condition of the entire consolidated system considered in
the credit decision?
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17.

18

How does this compare to other commercial loan default rates?

19

20.

When arailroad is part of a consolidated system (e.g. Rail America), what role does being
part of such a system play in the decision to finance such arailroad? (i.e. being part of
such a system may be viewed as apositive due to size advantages, but may also be
viewed as a negative due to concerns over an inability of management to control such a
large sygem)

What default rate has your bank (finance co.) experienced with railroad
loans?

Areyour bank’s (finance o0’ s) terms different for railroads that it has already dealt with
than for those it has not?

Do you know of other banks (finance co’s) that provide financing for small railroads?

Names
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APPENDIX B

Hypothetical Example of the Internal Rate of Return to

Line Upgrading for Short Lines with Various Lengths of Financing Availability
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Short-Line Internal Rate of Return

This appendix provides an estimate of the internal rate of return to upgrading rail linesto
handle larger rail cars for shart-line railroads under various financing terms> Theinternal rate
of return to an upgrading investment depends on incremental annual profits resulting from
upgrading arail line, the upgrading cost, and the length of timeover which incranental profits

areredlized. Theinternal rate of return to an investment in upgrading arail lineis calculated as:

N
& o

) - 1
vy W

Cm&m&‘ =

where, Upopeny = Upgrading Cost
R, = Imcremental FProfitsin period i resulting from upgrade
5= Internal Rate of Return
M = number aof periods over which the upgrade is expected
to yield bengfits

Although the length of loan provided by the bank does not necessarily coincide with the number
of periods over which the railroad expects to obtain benefits from the railroad, it influences the
decision of the railroad to obtain financing, since it determines the period over which the loan
must be repaid. Thus, the relevant time period for considering expected benefits in calculating
the internal rate of return isthe loan term provided by the bank. Aninterna rae of return over
the loan period tha is higher than the interest rate paid to the bank will dlow the railroad to

repay the loan.

**The example is from a case study of North Dakota rail lines.
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The incremental profits from the upgrade for short-line railroadsare estimated from data
obtained from the American Short Line and Regiond Railroad Associdion’s (ASLRRA'S)
Annual Data Profile, and from a modified version of the short-line cost model presented by

Martens (1999).

Incremental annual revenues are estimated by taking the average revenue per car and
multiplying it by the assumed number of cars per mile and by the average number of miles

owned.® Thisisdonefor avariety of carload per mile traffic densities.

Incrementd annual costs areestimated by using a modified version of the spreadsheet-
based short-line cost model presented by Martens (1999). The spreadsheet-based model isan
economic-engneering model that estimates equipment and transportation costs assodated with

carrying a given amount of grain trafficin 263,000-pound and 286,000-pound cars.>

The incremental profitsin agiven period resulting from the upgrading investment are
estimated as the incremental revenues less the incremental equipment, transportation, and
maintenance of way costs from short-line operation. Incremental maintenance of way casts only
include those encompassed by routine activities such as vegetation control, snow removal, and
signal maintenance. Capitalized maintenance of way costs are not considered since they are
encompassed by the upgrading investment. For example, tie replacement, rail replacement, and

ballast replacament all are included in the upgrading cost.

Average revenue per car and average number of miles owned are obtained from the ASLRRA’s
Annual Data Profile (1998). Average revenue per car for local line-hau railroads is $288, and the
average number of milesowned is 111.

*All short-line costs are based on an assumed average length of haul of 44 miles (Average for
local line-haul railroads inthe ASLRRA’s Annual DataProfile, 1998).
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Table B1 presents amodified version of the spreadsheet-based short-line cost model used
by Martens (1999). Asthe table shows, the costs per car for shipping & a density of 50 cars per
mileis estimated at $179 per car for 263,000-pound cars and $197 per car for 286,000-pound
cars. The transportation and equipment costs per car are $119 and $130 for the 263,000-pound
and 286,000-pound cars, respectively. These estimates are similar to the estimated average
transportation and equipment costs of $127 per car for local line-haul railroads reporting to the
American Short Line and Regiond Railroad Associaion’s (ASLRRA’s) Annual Data Prdfilein

1996.>

Table B1 aso includes an estimate of the incremental profit per ton and the total annual
incremental profit from line operation (excluding administrative costs). This total incremental
annual profit of $617,861 for 286,000-pound car shipment can be used as an estimate of the
annual incremental benefit to a short line of upgrading the rail line, when traffic density is 50 cars
per mile>® Similar estimates of incremental benefits from upgrading are devel oped for other

traffic densities, as well.

**These data were not available in subsequent versions of the ASLRRA’s Annual DataProfile.
*Different incremental benefits are obtained for different traffic densities.
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Table 19: Spreadsheet-Based Short-Line Cost Model
(Modified Version of the Model Presented by Martens, 1999)

w

© o N o o

11.
12.
13.
14.
15.

. Tons Shipped
. Carloads
. Average Haul

Avg. Service Frequency (per week)

. Shipments per Year
. Avg. Carspea Train
. Tons per Car

. Tonsper Train

. Ton-Miles

. Speed

Total Running Time (Hours) - per shipment
Switch Timeper Car (Min)

Total Switch Time (Hours) - per shipment
Total Hours (per shipment)

Total Hours (per Year)

Crew Costs

16.
17.
18.
19.
20.
21.

Crew Size

Wages per Hour

Payroll Tax

Benefits

Compensation per Crew Person

Total Crew Cost (per year)

L ocomotive Ownership Costs

22.
23.
24.
25.

Replacement
Useful Life
Salvage Value
Dep. Cost per Year

263,000 Pound
527,250
5,550,
a4

4.11]
213
26.00
%5
2,470
108,680
25
3.52
9.3
8.06
11.58
2,472

2
$16.00
25%

20%
$57,347.72
$114,695

$200,000
15
$50,000
$10,000

286,000 Pound Car
527,250

4,974

a4

3.68
191
26.00
106
2,756
121,264
25
3.52
9.3
8.06
11.58
2,215

2
$16.00
25%

20%
$51,396.54
$102,793

$200,000
15
$50,000
$10,000

50 Cars per Mile with 263 K
#1/ Tons per car|

Average for Local Line-Haul RR9
from ASLRRA Databasq

#2 | (#6* 52)
#4* 52

Assumed
Assumed

H#6 * #7]

#3* #3

Assumed

(#3* 2)/#10
From Martens (1999)
(#12* #6* 2) | 60]
#11 + #13

#14 * #5

Assumed

Discussions with Industry Personnel
Discussions with Industry Personnel
Discussions with Industry Personnel
#17* (1 + #18 + #19) * #15

#20 * #16

Discussions with Industry Personnel
Discussions with Industry Personnel
Discussions with Industry Personnel

(#22 - #24) | #23
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26.
27.
28.
29.
30.

31

Average Locomotive Value

ROI

ROI Cost Per Loc. Per Year - per Loc.
Total Cost per Year - per Loc.
Locomotives

. Locomotive Ownership Cost (per year)

Fuel Cost

32.
33.

34.
35.
36.
37.

Total Shipment Weight Loaded (Tons)
Gallon/ Freight Mile

Cost per Gallon
Cost per Mile
Total Fuel Cost (pa shipment)

Total Fuel Cost (per year)

Locomotive Repar

38

. Cost per Locomotive per Day

39. Total Locomotive Repair Cost (per year)

Car Ownership Costs

40.
4]1.

42.

45.
46.
47.
48.
49.
50.
51.

Car Replacement Cost
Useful Life - Years

Salvage Value

. Deprec. Per Year

. Average Value

ROI

ROI per Car per Year

Cost per Year (per car)

Cost per Day

Average Ca Days per Car per shipment
Car Days per Train

Car Daysin Serviceon SL - Year

$125,000
11%j
$13,750]
$23,750
1

$23,750.00,

3,419
4.39

$0.98
$4.30
$378.59
$80,815

$120]
$43,800

$55,000
35

$4000;
$1,457
$29,500
11%
$3,245
$4,702
$12.88
4.5

117
24,975

$125,000
11%j
$13,750]
$23,750
1

$23,750.00,

3,718]
4.77

$0.98
$4.68
$411.70
$78,763

$120]
$43,800

$63,000,
35

$4580]
$1,669
$33,790
11%
$3,717
$5,386
$14.76
4.5

117
22,383

#22 + #24) [ 2
Martens (1999)
#27 * #29
#25 + #28
Martens (1999)
#29 * #30

#6* (131.5 or 143 Tons pa Car)

4.39 from Martens, 4.77 est. based on
weight differencs

Discussions with Industry Personnel
#34 * #33

#35 * #3* 2

#36 * #9

Discussions with Industry Personnel

#38* 369

Trinity Industries (From Martens,

Trinity Industries (From Martens,
1999)

Discussions with Industry Personnel
(#40 - #42) | #41

(#40 + #42) | 2

Martens (1999

#45 * #44

#43 + #44

#47 | 365

Martens (1999

#49 * #9

#50 * #5
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52. Total Car Ownership Cost (per Year)

Car Repair Costs
53. Cost per Car Mile
54. Car Miles

55. Total Car Repair Costs

Other Transportation Costs*
56. Other Transportation Costs per Train Mile

57. Total Other Transportation Costs

58. Total Transportation Cost

59. Maint.of Way - Non Capitalized (per mile)
60. Total MOW - Non Capitalized

61. Total Cost

62. Cost Per Ton
63. Cost Per Car

64. Revenue per Car

65. Revenue per Ton

66. Profit per Ton - Short Line

67. Total Profits - Short Line (excluding

$321,743

$0.043
488,400
$21,001

$2.88
$54,099.69

$659,904

$3,000.00
$333,000
$992,904

$1.88
$179

$288
$3.03

$1.15
$604,664

$330,294

$0.043
437,717
$18,822

$2.88
$48,485.57

$646,708

$3,000.00
$333,000
$979,708

$1.86
$197]

$321
$3.03

$1.17
$617,860

#51 * #48

Avg. for SOO Line (2000)
#3* #5* #6 * 2
#54 * #53

Discussions with Industry Personnel

#56 * #3 * #5 * 2

#57 + #55 + #52 + #39 + #37 + #31
+#21

Discussions with Industry Personnel
#59 * 111
#60 + #58

#61 / #1]
#61 | #2)

Average for Local Line-Haul RR9

#64 | 95 (assumes current rev per ton

#65 - #62
#66 * #1

*Derail Costs Vehicles for Deadheading Crews, Utilities and Communications, Crew Supplies, Property and Ligbility Insurance
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In addition to the annual incremental profit, the other important piece of information
needed to estimate the internal rate of return to an upgrading investment is the amount of the
upgrading investment. Bitzan and Tolliver (2001) edimated that the minimum upgrading cost
needed for lines that have less than 90-pound per yard rail is $205,000 per mile (after subtracting
salvage value of materials). The total upgrading cost is estimated by multiplying the $205,000

per mile by the number of miles (111).

Table B2 provides estimates of the internal rate of return to upgrading a hypothetical
short-linerailroad at various traffic levels, and with various time frames for considering the
benefits of an upgrade. Although the internal rate of return to upgrading will vary somewhat by
individual railroad based on cost characteristics and revenue splits, the internal rates of return

shown in the table are likely to goproximate those for North Dakota shart lines.

Table B2: Estimates of the Internal Rate of Return to Upgrading for a Hypothetical
Short-Line Railroad

Years for 50 Cars per 75 Cars per 100 Cars 150 Cars 200 Cars
Considering Mile Mile per Mile per Mile per Mile
Benefits

8 -29.5% -20.3% -13.3% -1.9% 8.1%
15 -10.6% -4.0% 1.1% 9.5% 17.2%
20 -5.7% -0.1% 4.2% 11.6% 18.5%
25 -3.0% 1.9% 5.7% 12.4% 19.0%




As the table shows, under current revenue splits, it appears unlikely that short-line
railroads would upgrade lines with less than 200 cars per mile> However, if some government
agency were to provide a mechanism that allowed longer term financing, it is possible that such
upgrades would be considered at lower traffic levels (e.g. 150 cars per mile). One example of
such a mechanism may be aloan guarantee program that eliminated risk to lenders from making

such long-term loans.

Another factor that may inarease the likelihood that short lineswould upgrade lines to
handle larger hopper cars would be an increase in the revenue split provided to short line
railroads from Class | railroads. In cases where the Class| railroad perceives that traffic lost by
their feeding short line results intraffic lost to a competitor, the Class | may be willing to
increase the revenue paid to its short-line partner in an attempt to maintain profitable traffic. The
following section estimates the internal rate of return available to Class | railroads from
upgrading rail lines to handle larger hopper cars. Because of the possibility of Class| railroads
providing revenue incentives to short lines for upgrading lines, the internal rates of return
available to Class | railroads at various traffic levels may have important implications for the
viability of short-linerail lines that need upgrading. Thus, when making ageneralized
assessment of rail lines that may be abandoned, arange of traffic levels will be used —i.e.
between those where Class I’ s would upgrade and those where short-lines would upgrade at

current revenue levels.

*’Recall that seven to eight yearsis the longest time frame banks would consider for financing
such improvements.

97



	Introduction
	Capital Investment Needs Facing the Short-Line Industry
	Financing Terms, Availability, and Barriers
	Public Interest Benefits of Short-Line Railroads
	Continued Service
	Estimating Rail Car Loadings by Commodity
	Methodology for Estimating Carloads
	Estimates of Short Line Participation, Origination, and Termination
	Revenue Ton-Miles
	Customers

	Relationship of Light-Density Railroad Services to Statutory Responsibilities of the Secretary of Transportation
	Statistical Model

	Conclusion
	References
	Appendix A. Survey to Banks Specializing in Small Railroad Financing
	Survey to Banks Specializing in Small Railroad Financing

	Appendix B. Hypothetical Example of the Internal Rate of Return to Line Upgrading for Short Lines with Various Lengths of Financing Availability
	Hypothetical Example of the Internal Rate of Return to


