
&EPA 

United States Office of EPA 550/9-79-210 (1~ 
Environmental Protection Noise Abatement Control December 1979 
Agency Washington DC 20460 

BACKGROUND DOCUMENT 
FOR FINAL INTERSTATE RAIL CARRIER 
NOISE EMISSION REGULATION: 
SOURCE STANDARDS 



BACKGROUND OOCUMENT 

FOR FINAL 

INTERSTATE RAIL CARRIER NOISE EMISSION REGULATION: 

SOURCE STANDARDS 

December 1979 

THIS DOCUMENT HAS BEEN APPROVED FOR 
GENERAL AVAILABILITY. IT DOES NOT CONST! 

l.~TE A STANDARD, SPECIFICATION, OR REGULA Ti ON, 



SECTION 1: 

SECTION 2: 

TABLE OF CONTENTS 

INTRODUCTION ••••••••••• • • • • • • • • • • • 1-1 

INDUSTRY PROFILE. • • • • • • • • • • • • • • • • • • • 2-1 

Introduction •••• • • • • • • • • • • • • • • • • • • 2-1 

Railroad Industry Structure • • • • • • • • • • • • • • 2-1 

Competition in the Railroad Industry. • • • • • • • • • 2-9 

Railroad Industry Performance • • • • • • • • • • • • • 2-15 

Conclusion •• • • • • • • • • • • • • • • • • • • • • • 
Bibliography. • • • • • • • • • • . . . . . . . . ' . . . 
Definition of Terms • • • • • • • • • • • • • • • • • • 

2-21 

2-23 

2-25 

SECTION 3: IDENTIFICATION AND CLASSIFICATION OF RAILROAD 

SECTION 4: 

EQUIPMENT AND FACILITIES. • • • • • • • • • • • . • • • • 3-1 

Introduction ••••••• • • • • • • • • • • • • • • • 3-1 

Railroad Equipment and Facilities • • • • • • • • • • • 3-1.. 

Classification of Railroad Property • • • • • • • • • • 3-3 

Classification System for Railroad Yards. • • • • • • • 3-7 

Description of Typical Railroad Yards· • • • • • • • • • 3-9 

Railyard Configuration Analyses • • • • • • • • • • • • 3-23 

NOISE SOURCE EMISSIONS AND NOISE CONTROL TECHNOLOGY • • 

Railroad Noise Sources ••••••••••••••••• 

Railroad Property Noise Survey Program. • • • . • • • • • 

Measurement_Methodology •••••••••••••••• 

_Existing Noise,Data Base •••••••••••••••• 

Description of Yard Noise.Sources and Abatement 

4-1 

4-1 

4-2. 

4-2 

4-3 
'c 

Techpology ••••••••••••••. • • ,•· •••. • • • 4-8 .. 

Noise· Control for Alternative Regul~tory Options •••• 

Summary • • • • • 

References •••• 
• • • • • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • • • • 

i 

4-20 

4-30 

4-37 



SECTION 5: 

TABLE OF CONTENTS (Continued) 

HEALTH AND WELFARE IMPACT • • • • • • • • • • • • • • • 

Introduction. • • • • • • • • • • • • • • • • • • • • • 
Ra.ilyard Distributions, Configurations 
and Noise Sources • • • • • • • • • • • • • • • • • • • 

5-1 

5-1 

5-9 

Population Density Analyses • • • • • • • • • • • • • • 5-13 

Railroad Noise Model •• • • • • • • • • • • • • • • • • 5-16 

Ra.ilyard Noise Impact • • • • • • • • • • • • • • • • • 5-24 

References. • • • • • • • • • • • • • • • • • • • • • • 5-42 

SECTION 6: .ANALYSIS OF COST AND ECONOMIC IMPACT. • • • • • • • • • 6-1 

SECTION 7: 

APPENDIX A: 

APPENDIX B: 

Introduction. • • • • • • • • • • • • • • • • • • • 
Individual Noise Source Cost Estimates •• • • • • • 
Economic and Financial Impact of Railyard Noise 

• • 

• • 

6-1 

6-9 

Abatement Regulations • • • • • • • • • • • • • • • • • 6-31 

DOCKET ANALYSIS • • • • • • • • • • • • • • • • • • • • 

Introduction. • • • • • • • • • • • • • • • • • • • • • 
Conceptual Issues • • • • • • • • • • • • • • • • • • • 

Technical Issues. • • • • • • • • • • • • • • • • • • • 
Health and Welfare Issues • • • • • • • • • • • • • • • • 
Cost and Economics Issues • I I I I I • • • • 
Other Issues. • • • • • • • • • • • • • • • • 

Noise Measurement Methodology. • . • • • • • • 

Noise Source Abatement Cost Estimates •••• 

• • • • • 

• • • • • 

• • • • • 

• • • • • 

7-1 

7-1 

7-11 

7-17 

7-29 

7-38 

7-44 

A-1 

B-1 

APPENDIX C: Tabulation of Railroad Companies Studied Including 
Number of Yards Owned and Company Ownership.· ••••• • C-1 

APPENDIX D: Tabulation of Railroad Companies by Name and Code ••• 
Designations (ACI and Uniform Alpha Codes) • • • • • • D-1 

ii 



TABLE OF CONTENTS (Continued) 

APPENDIX E: Economic Impacts by Railroad Company • • • • • • • • • E-1 

APPENDIX F: Industry Profile Data. • • • • • • • • • • • • • • • • F-1 

APPENDIX G: Fractional Impact Procedure. • • • • • • • • • • • • • G-1 

APPENDIX H: Railcar Coupling Noise Measurements. • • • • • • • • • H-1 

APPENDIX I: u.s. Court of Appeals Decision • • • • • • • • • • • • I-1 

APPENDIX J: Railroad Cash Flow Model • • • • . . . . . . • • • • • • J-1 

APPENDIX K: Sample Railroad Selection Procedure and Analysis • • • K-1 

APPENDIX L: Derivation of Average Noise Levels for Railroad 

APPENDIX M: 

APPENDIX N: 

Noise Sources. • • • • • • • • • • • • • • • • • • • • 

Population Density • • • • • • • • • • • • • • • • • • 

Source Activity and Noise Level •••••••••••• 

L-1 

M-1 

N-1 

APPENDIX O: Yard Identification and Activity Rates • • • • • • • • 0-1 

iii 



Figure 

2-1 

2-2 

3-1 

3-2 

3-3 

3-4 

3-5 

3-6 

3-7 

3-8 

3-9 

4-1 

4-2 

4-3 

4-4 

4-5 

LIST OF FIGURES 

u.s. Railroad Employment, 1932-1978 ••••••• I e e • • 2-6 

Rail Freight Market for Intercity Manufacturers, 1972 ••• 2-14 

Schematic Representation of Hump Classification Yard • • • 3-6 

Hump Yard Crest and Retarder System. • • • • • • • • • • • 3-12 

Typical Modern Classification Hump Yard Layouts. • • • • • 3-14 

Hump Yard Capacity • • • • • • • • • • • • • e I e e e I • 3-15 

Group Retarders in Hump Yards. , ••••••• , ••••• 3-16 

Typical Flat-Yard Track Configurations • • • • • • • • • • 3-19 

Flat Yard Capacity • • • • • • • • • • • • • • • • • • • • 3-20 

Representative Configuration for Hump and Flat 
Classification Railyards • • • • • • • • • • • • • • • 

Representative Configuration for Flat Industrial and 
Small Industrial Railyards • • • • • • • • • • • • • • 

Frequency Spectrum of Noise Emitted from Master 
Retarder at 100 ft (30 m) and Mechanical Refrigerator 
Car at 50 ft (15 m) •••••••••••••••••• 

• • 

• • 

• • 

Noise Frequency Spectrum of Car Coupling Impact -
Measurements 100 feet (30 m) from Track • • • • •• • • • 

Noise Frequency Spectra of Idling Switcher and 
Locomotive at Throttle Setting No. 8 ~ Measurement 
at 50 feet (15 m) •••••••••••••••••• 

Insertion Loss of Retarder Barrier as a Function of 
Barrier Height (100 feet from barrier at 90 degrees) 

. . . 

. . . 
Insertion Loss of 12-foot Barriers, as a Function of 
Angular Location (100-foot equivalent distance) •••• • • 

3-34 

3-35 

4-5 

4-6 

4-7 

4-11 

4-12 

4-6 Insertion Loss of 12-foot-high Barriers, with 
11-foot-long Extensions, as a Function of the Distance 
from the Retarder to the Observer at 90 Degrees •••••• 4-13 

4-7 Retarder/Barrier Plan View and Foundation ••••••••• 4-15 

5-1 Equivalent Noise Impact •• • • • • • • • • • . . . . • • • 5-8 

5-2 General Locations of Noise Sources in Railyards •••••• 5-14 

5-3 Railroad Yard Noise Impact Model • • • • • • • • • • • • • 5-21 

5-4 Railyard Noise Impact Model •••••••••••••••• 5-31 

6-1 Flow Diagram of Analytical Steps Encompassing Cost 
and Economic Impact Analysis • • • • • • • • • • • • • • • 6-2 

6-2 Supply and Demand Relationships •••••••••••••• 6-38 

iv 



Table 

2-1 

2-2 

2-3 

2-4 

2-5 

2-6 

2-7 

2-8 

2-9 

2-10 

3-1 

3-2 

3-3 

3-4 

3-5 

3-6 

3-7 

3-8 

LIST OF TABLES 

Firms Ranked by Total Operating Revenues • • • • • • • • • 2-3 

u.s. Railroad Yards in 1978 by Class I, II and III 
Railroad Companies by Yard Function and Type of Yard • • • 2-4 

Types of Freight Equipment • • • • • • • • • • • • • • •• 2-7 

Locomotive and Freight Car Inventory; Class I Line 
Haul Railroads (1977) ••••••••••••••••••• 2-7 

Transport Statistics (1929-1978) • • ••••••••••• 2-12 

Modal Market Shares, 1972. . . . . . . . . • • • • 2-13 

Revenue Ton-Miles •• • • • • • • • • • . . . . • • • • 2-16 

Average Revenue per Ton-Mile • • • • • • • • • • •- • • • • 2-18 

Rate of Return on Net Investment • • • • • • • • • • • • • 2-19 

Rate of Return on Regulated Freight Carriers •.••••••. 2-20 

Railroad Property. • ••••.•••• . . . . . . ' . • • • • 3-2 

Railroad Locomotives • • • • • • • • . . . ... • • • • • • 3-4 

Railroad Cars (generic types) ••••••••••••••• 3-4 

Special Purpose Cars and Equipment •••••••••••• 3-5· 

Classification of Railroad Properties ••••••••••• 3-6 

Activity Levels for Railroad Yards • • • • • • • • • • • • 3-8 

Classification System for Railroad Yards • • • • • • • • • 3-10 
,,( 

Summary of Hump Yard Data ••••••••••••••••• 3-17 

3-9 Summary of Flat Yard Data •• ·• · •••• · •••••••••• 3-21 

3-10 

3-U 

3-12 

3-13 

3-14 

3-15 

3-16 

Distribution Qf u.s. Railroad Yards by Type, 
Function·, and Location ·• • • • · • • • • • • • • • . . '•" . • 3-22 

Numbers of Hump Yards by Activity and Population 
of Locality• • • ·• • • • • ·• • • ·• • • ·• • • • • • • • • • 3-24 

Numbers of Flat Yards by Activity and Populati~n 
of Lc:>cality. • • • • • • • • • • • • • •. • • ,• .• . . .• •• 3-24 

•• 3-25 Distribution of All Yards1 by _Locality. Population ••• 

Railyard Distribution by Yard Type, Place Size and 
Traffic Rate _Category.: •. • •. , •.••. • •.• _, •.•.••• -• •..•• 3-26 

; ' - ., ' .. 

Summary of Average Dimensions for Hump Classification 
Yards. • • • • • • • • • • • • • • • • • • • • • • • • • • 3-31 

Summary of Average Dimensions for Flat Classification 
Yards. • • • • • • • • • • • • • • • • • • • • • • • • • • 3-32 

3-17 Representative Average Dimensions for Industrial and 
Small Industrial Railyards • • • • • • • • • • • • • • • • 3-33 

v 



4-1 

4-2 

4-3 

LIST OF TABLES (Continued) 

Source Noise Level Summary • • • • • • • • • • 

End Switcher Locomotive Sound Levels With and 
Without Silencers. • • • • • • • • • • • • • • 

Summary of Locomotive Muffler Acoustics Tests. 

• • • • • • 4-4 

. . . . 

. . . 
•• 4-26 

• 4-27 

4-4 Summary of Locomotive Muffler Acoustics Tests ••••••• 4-28 

4-5 Distribution of Railcar Impacts.· • • • • • • • • • • • • • 4-29 

Noise Sources and Sound Level Reductions • • • • • • • • • 4-31 4-6 

4-7 

4-8 

4-9 

4-10 

4-11 

Summary of Noise Control Treatment • • • • • • • • • • • • 4-32 

Estimated Noise Levels for Retarders • • • • • • • • • • • 4-33 

Estimated Noise Levels for Load Cell Tests • • • • • • • • 4-34 

Estimated Noise Levels for Car Coupling. 

Estimated Noise Levels for Switchers • • 

. . . . . . . . • 4-35 

. . • • • • • • • 4-36 

5-1 Railyard Distribution by Yard Type, Place Size and 
Traffic Rate Category. ~ • • • • • • • • • • • • • • • • • 5-11 

5-2 Railyard Noise Sources • • • • • • • • • • • • • • • • • • 5-12 

5-3 Percentage of Sample Railyards by Population 
Density Range. • • • • • • • • • • • • • • • • • • • 5-17 

5-4 Source Noise Level Summary • • • • • • • • • • • • • • • • 5-22 

5-5 Hump Yard Noise Source Average Day-Night Sound Level (Ldn> 
as a Function of Distances Cdn and df) to Near and Far 
Side of Yard Boundary and Traffic Rate Category. • • • •• 5-25 

5-6 Flat Classification Yard Noise Source Average Day-Night 
Sound Level (Ldn> as a Function of Distances (d0 and df) to 
Near and Far Side of Yard Boundary and Traffic Rate 
Category • • • • • • • • • • ~ • • • • • • • • • • • • • • 5-26 

5-7 Flat Industrial Yard Noise Sour_ce Average Day-Night Sound 
Level (Ldn> as a Function of Distances Cdn and df) to Near 
and Far Side of Yard Boundary. • • • • • • • ,- • • • • • • 5-27 

5-8 Small Flat Industrial Yard Noise Source Average Day19Night 
Sound Level (Ldn> as a Function of Distances (dn and df) to 
Near and Far Side of Yard Boundary and Traff i'c Rate 
Category • • • . • • • • • • • • . • • • . • • . • • • • • 

5-9 Baseline Case Contribution to Total ENI and PE for All 
Yard Types by Type of Source • • • • • • • • . ; .• • • • • • 

5-10 Baseline Case Contribution to Total ENI by Type of Source 
and Type of Yard • • • • • • • • • • • • •.- .. • • • • • • • 

vi 

5-27 

5-34 

5-36 



LIST OF TABLES (Continued) 

5-11 Source Treatment Options and Noise Level Reductions •••• 5-37 

5-12 Benefits (Impact Reductions) for Source Noise Reduction 
Options. • • • • • • • • • • • • • • • • • • • • • • • • • 5-40 

6-1 Summary of Compliance Coste for Key Selected Regulatory 

6-2 

6-3 

6-4 

Alternatives • • • • • • • • • • • • • • • • • • • • • • • 6-4 

Noise Sources and Sound Level Reductions • • • • • . . . • 6-6 

Summary of Source Noise Control Technology Options • • • • 6-7 

Summary of Regulatory Options for Retarder Noise 
Abatement. • • • • • • • • • • • • • • • • • ••• 6-11 

6-5 Component Cost Elements for Retarder Noise Abatement • • • 6-13 

6-6 Summary of Costs for Regulatory Options for Locomotive 

6-7 

6-8 

6-9 

Load Cell Test Stand Noise Abatement • • ••••••••• 6~15 

·component Cost Elements for Locomotive Load Cell Test 
Stand Noise Abatement. • ••••••••••••••• 

Summary of Regulatory Options for Car Coupling Noise 
• • 

Abatement. • • • • • • • • • • • • • • • • • • • • • • • • 
Summary of Cost for Regulatory Options for Switcher 
Locomotive Noise Abatement • • • • • • • • • • • • • • . . 

6-16 

6-20 

6-26 

6-10 Component Cost Elements for Switcher Locomotive Noise 
Abatement. • • • • • • . • • • • • • • . • • • • • • • . • 6-29 

6-11 Summary of Measurement Costs for Regulatory Options •••• 6-32 

6-12 Summary of Economic Impacts for Class I and II Line 
Haul Railroads • • •. • • • • • • • • • • • • • • • • • • • 6-34 

6-13 Elasticities by STCC Commodity Class • • • • • • • • • • • 6-41 

6-14 

6-15 

Costs for Source Standards • • • • • • • • 

Total Costs of Noise Abatement Techniques. 
• • • • • • • • 6-43 

• • • * • • • • 6-45 

6-16 Present Value Total Capital Costs ••••••••••••• 6-51 

6-17 Total Annualized Cost •• • • • • • • • • • • • • • • • • • 6-52 

6-18 Total Annualized Capital Costs • • • • • • • • • • • • • • 6-53 

6-19 Total Annual Operating and Maintenance Costs • • • • • • • 6-54 

6-20 Average Annual Cost Increase per Ton-Mile. • • • • • • • • 6-57 

6-21 Average Revenue per Ton-Mile in 1978 • • • • • • • • • • • 6-58 

6-22 Weighted Average Price Elasticities •••••••••••• 6-59 

6-23 Decrease in Output • • • • • • • • • • • • • • • • • • • • 6-60 

vii· 



LIST OF TABLES (Cont~nued) 

6-24 Net Decrease in Employment • • • • • • • • • • • • • • 6-62 

6-25 Railroad-Parent Relationships. • • •••••••••• 6-68 

6-26 Performance of Railroads with the Poorest Financial 
Condition ••••••••••••••••.••••••••• 6-74 

6-27 Performance of Railroads with NPV/NW < 0 ••••••••• 6-74 

6-28 Performance of Railroads with 0 < NPV/NW < .1. • • . . . . 6-74 

7-1 Listing by Respondent Categories • • • • • • • • • • • • • 7-2 

viii 



SECTION l 



SECTION 1 

INTRODUCTION 

The u.s. Environmental Protection Agency issued, on December 31, 1975*, a 

noise emission regulation for locomotives and railcars operated by interstate 

rail carriers (40 CFR Part 201). In developing the December 31, 1975 railroad 

noise emission regulation, EPA considered broadening the scope of the regula

tion to include facilities and additional equipment •. Because of the wide 

disparity in perceived severity of noise problems found at differing rail 

facilities, the Agency decided that railroad facility and equipment noise, 

other than that produced by locomotives and railcars, was best controlled by 

measures which did not require national uniformity of treatment. Further, EPA 

believed that the health and welfare of the Nation's population being jeopar

dized by railroad facility and equipment noise, other than locomotives and 

railcars, was best served by specific controls at the state and local level 

and not by federal regulations, which would have to address railroads on a 

national, and therefore on a more general, basis. Where the Federal govern

ment establishes standards•for railroad facilities and equipment, states and 

local authorities ordinarily are preempted unless they adopt standards identi

cal to the federal standards. For these reasons, EPA decided to leave state 

and local authorities free to address site-specific problems, on a case-by-case . 
basis, without unnecessary federal hindrance. 

The Association of American Railroads (AAR) challenged the regulation 

on the grounds that it ~id not include sufficiently comprehensive standards for 

railroad equipment and facilities under Section 17 of the Noise Control Act of 

1972 (Pub. L. 92-5.74, 86 Stat. 1234), and .thus did not pr~vide the rail 

carriers with adequate federal preemption of potentially conflicting state and 

local noise ordinances. The u.s. Court of Appeals for the District of Columbia 

Circuit ruled that EPA must substantially broaden the scope of its regulation 

*Published in Federal Register, Wednesday, January 14, 1976, pages 2184 to 2195. 
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affecting rail carrier facilities and equipment. On April 17, 1979* EPA 

proposed additional rules in response to this court order. The proposed 

standards were developed in terms of typical or average situations. Con

sequently the uniform national standards proposed were a compromise, only 

partially controlling railroad facility and equipment noise throughout the 

country. The primary factor limiting more effective federal noise control is 

the very substantial costs incurred when more stringent noise levels are 

applied on a nationwide basis to all railyards and equipment. The Agency's 

health and welfare analysis indicated that there would be an appreciable 

number of people in the nation who would still suffer significant adverse 

effects of railroad noise even after such a rule were in effect. Further, 

because of the preemptive nature of the federal regulation, states and local

ities would find it difficult to provide further relief to their citizens 

in most of these cases. 

The proposed regulation was published on April 17, 1979*, with a public 

comment period of 45 days. EPA extended the comment period by an additional 

30 days, to July 2, 1979. Our review and analysis of the comments received, 

especially those regarding the availability of technology,, costs associated 

with the property line standard, and the Ldn noise descriptor, have led us to 

divide our final regulation into two parts, each to be issued separately. 

The first part, and the subject of this Background Document, concerns 

the immediate promulgation of noise emission limits for four railyard sources. 

These include two equipment sources, active retarders and locomotive load cell 

test stands, and one railyard operation, car coupling. Additionally, this' 

action amends section 201.11 and 201.12 of the Rail Carrier Noise Emission 

Regulation (40 CFR Part 201) to provide for the control of switcher locomotive 

noise. 

*Published in Federal Register, Tuesday, April 17, 1979, pages 22960 to 22972. 
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The second part, the property line standard, will establish federal 

regulations limiting all other noise emitted from railyard facilities which 

are not covered by the source standards. This two-phased approach will allow 

EPA to satisfy the first part of the court order schedule agreement requiring 

promulgation of a source standard final rule by January 23, 1980. This 

two-phase approach allows more time to resolve the complex issues raised by 

the public comments concerning the property line standard. 

This Background Document details the scope, context and breadth of the 

work conducted in support of the regulation. Section 2 characterizes the 

railroad industry from a physical and economic perspective. Section 3 iden

tifies and classifies the railroad equipment and facilities studied, including 

railroad yard operations and activities. Baseline noise levels corresponding 

to specific railroad yard noise sources are described in Section 4. · The "best 

available technology" to reduce noise emissions from the specified noise 

sources is also described in Section 4. Section 5 describes and details the 

results of the railroad yard noise propagation model and the potential health 

and welfare benefits associated with various noise control measures. Section 

6 describes the costs attendant to noise control methods to achieve various 

regulatory study levels, and details the possible economic impacts. An anal

ysis of comments submitted to the docket during the comment period is provided 

in Section 1. 
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SECTION 2 

INDUSTRY PROFILE 

INTRODUCTION 

This section provides an overview of the railroad industry today. The 

industry structure is examined and the extent of existing competition within 

the railroad industry is evaluated. The railyard noise regulations are 

associated largely with the'operation of railroad yards, but the economic 

impacts affect the entire railroad industry; consequently, the structural· and 

financial characteristics of the industry will be examined since they will 

influence its ability to absorb the investment required for noise abatement 

fixes. Historical employment trends· in the rail industry as well as the 

present level of employment and wages are also noted. Next, a variety of 

issues concerning competition in the transportation industry as a whole will 

be discussed, in particular, intermodal competition between railroads and 

trucks. A short discussion of the regulatory process and its effect on the 

railroad industry isjfollowed by an evaluation of the overall performance of 

the railroad industry.· The material presented in this section will establish 

a framework in which the problem of noise regulation within thl:! railroad 

industry can be examined. 

RAILROAD INDUSTRY STRUCTURE 

In 1978, the U.S. railroad industry was composed of approx1tnately·500 

operating companies, which were divided into two categories. The first 

category consisted of 332 line-haul railroads providing freight and passenger 

service, and the second category contained 154 switching and terminal companies 

performing swftching services, providing terminal trackage a.nd facilities, 

and operating railroad bridges and ferries. For statistical reporting 

purposes, these railroads are di.vided into three classes by the . Interstate 

Collllllerce Commission: Class I railroads havi.ng annual revenues of $50 million 
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or more, Class II railroads with annual revenues of less than $50 million, 

and Class III railroads with revenues of less than $10 million.* Class I 

railroads incorporated 37 line-haul railroads, and Class II railroads another 

12 roads, representing approximately 99 percent of the industry's traffic, 96 

percent of its rail mileage, and 91 percent of its employment. There was also 

one Class I switching and terminal company and another 12 Class II switching 

and terminal companies. 

At first glance, the structure of the railroad industry may appear more 

competitive than it actually is. Table 2-1 displays the largest companies in 

terms of total operating revenue**, freight operating revenue, employment and 

net income. Eight-firm concentration ratios computed for the 50 Class I and 

II railroads indicate that the top eight companies account for 61.3 percent 

of total operating revenues as well as freight operating revenues. The 

eight-firm concentration ratio for employment is 62.2 percent. Net income** of 

the largest firms ranked by operating revenues demonstrate that some of the 

largest companies are the least profitable. In particular, Consolidiated Rail 

Corporation, with a negative net income of. $678 million is by far the largest 

single operating entity. However, high fixed costs** and massive capital 

expenditures** relative to operating revenues have resulted in large annual 

deficits. Of the eight largest firms in terms of operating revenues, six 

also rank in the top eight in terms of net income. 

Yards and Equipment in the Railroad Industry 

The 50 Class I and II line-haul railroads operate a total of 3,613 yards 

while Class I and II switching and terminal companies operate 83 yards. 
*** According to the inventory of railyards compiled by SRI, there are a total 

* The classification scheme was changed in 1978. Prior to 1978 Class I .. 
railroads had annual revenues of $10 million or greater. Class II railroads 
had less than $10 million annual revenues. 

** See definitions of terms at the end of this section. 

***S.J. Petracek, et al. Railroad Classification Yard Technology. Stanford 
Research Institute, Menlo Park, CA., January 1977. 
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Table 2-1 

FIRMS RANKED BY TOTAL OPERATING REVENUES 
(1978, $ IN MILLIONS) 

Total 
Operating Operating 

Railroad Revenue* Rank Revenue-Freight Rank Employment Rank Net Income Rank 

Consolidated Rail Corp. 3310 6 l 2812.5 1 91398 1 (678.0) 36 
Burlington Northern Inc. 1976.4 2 1912.5 2 46684 2 86.9 6 
Southern Pacific Trans. Co. 1653.9 3 1616.1 3 34643 3 36.0 10 
Atchison, Topeka, & Santa Fe RR 1530.8 4 1491.3 4 33289 4 110.9 4 
Union Pacific RR 1491.3 5 1465.6 5 26579 5 172.8 1 
Missouri-Pacific RR 1198.1 6 1160.1 6 19812 7 135. 7 3 
Southern Railway System 1154.2 7 1120. 7 7 21267 6 149.1 2 
Norfolk & Western Railway 996.5 8 959.0 8 18984 10 86.0 7 
Seaboard Coastline RR 910.5 9 881.0 .9 19500 8 105.5 5 
Baltimore & Ohio RR 830. 7 10 792.6 10 16098 12 60.4 8 
Louisville & Nashville RR 824.4 11 802.6 11 14994 13 23.8 14 

N Illinois Central Gulf RR 748.7 12 688.2 12 17094 11 3.2 29 
1 
w Chesapeake & Ohio.Railway 672.1 13 636.1 13 19236 9 21.7 15 

Chicago & Northern Westerns by System 652.6 14 583.4 14 13523 14 2.2 30 
Chicago, Milwaukee, St. Paul & 

Pacific RR 439.2 15 395.4 15 10833 15 (74.4) 35 
Chicago, Rock Island, & Pacific RR 391.6 16 365.7 16 8280 16 (12. 7) 34 
St. Louis-San Francisco Railway 388.2 17 376.0 17 8270 17 38.0 9 
Soo Line 251.3 18 245.6 18 4688 18 25.8 12 
St. Louis Southwestern Railway 226.3 19 223.7 19 4200 20 32.7 11 
Denver & Rio Grande Western RR 218.0 20 213.3 20 3525 21 25.5 13 

*Excludes revenue from non-rail activities 
Source: ICC.R-1 Annual Reports 



of 4,169 yards owned by all line-haul railroads, and switching and terminal 

companies; thus the smaller Class III 'railroads account for only 473 yards or 

11.3 percent of the total. These facilities perform several functions for the 

railroad industry and are strategically located throughout the network. Table . 
2-2 characterizes these yard types and their functions by class. A classifica-

tion yard receives,, disassembles, reassembles and dispatches line-haul traffic~ 

Industrial yards provide the freight interface between the railroads and other 

industries. Flat yards employ locomotive power for all car movements within a 

yard complex, while hump yards are designed to utilize a gravity-feed system 

to classify cars into departure configurations. As shown in these data, hump 

yards represent three percent of the current yard inventory. However, these 

are massive, expensive complexes that generally perform a variety of support 

services for the industry. 

Table 2-2 

U.S. RAILROAD YARDS IN 1978 
BY CLASS I, II AND III RAILROAD COMPANIES BY YARD FUNCTION AND TYPE OF YARD 

CLASSIFICATION INDUSTRIAL 

Class Hump Flat Ind. Sm Ind. Total Percentage 

I & II 117 1,047 1,183 1,349 3,696 88.7 

III 7 66 198 202 473 11.3 

Total 124 . 1,113 1,381 1,551 4,169 100.0 

Appendix C identifies individual railroads, the number of yards operated 

by each and the owning entity. Appendix F, Table F-3, tabulates the number 

of yards operated by each railroad by ICC Class designations in 1977 (Class I 

and II) and region (for Class I railroads). For each company.the number of 

yards by type are tabulated· and then summed. Table F-4 in Appendix F lists 

the roads which changed ICC Class_ designations between the years 1976 and 1977. 
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Railroad equipment in service at the end of 1978 is summarized in Table 

2-3. The total number of refrigerator cars in service has been declining 

since 1974 from previous levels and is expected to continue falling. The 

trend in the size of the most numerous type of equipment, box cars and hoppers, 

has been toward greater freight tonnage capacity. Trends in ownership of cars 

have also been changing, with more privately owned cars leased to railroad 

operating companies. Finally, the total number of locomotive units operated 

by Class I and II railroads in 1978, and the total number of freight cars 

on-line, is summarized in Table 2-4. 

Railroad Industry Employment 

Employment in the railroad industry accounts for a large portion of 

costs. In 1978, total labor expenses were 43.9 percent of total Class I and 

II railroad operation revenues.* There has been a sharp decline in railroad 

employment caused in part by the changing role of railroads in the transpor

tation market and in part by technological change incorporating more capital 

intensive technologies. Figure 2-1 is an historical time series of the level 

of employment. During the war years, employment reacQed a peak and declined 

thereafter. Since 1960, a relatively smooth decline of employment is depicted. 

In the past ten years, employment on Class I and II railroads had decreased by 

18.5 percent. The level of employment for Class I and II railroads in 1978 

was 471,516. 

Even in the face of a declining demand for labor, annual payrolls, 

excluding fringe benefits, have risen by 78.6 percent in the past 10 years to 

$9.6 billion. Earnings per employee have more. than doubled. In part, these 

payroll increases can be traced to the general' rate of inflation existing in 

the economy, but they also reflect a complex in,terplay between railroads and 

unions in which incre~sed productivity has been gained by reducing employment 

through attrition and laying-off nonessential workers. · 

*Association of American Railroads, Yearbook of Railroad Facts, 1979 Edition. 
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Type 

Box cars: 
Plain 
Equipped 

Covered hoppers 
Flat cars 
Refrigerator cars 
Gondola Cars 
Hopper cars 
Tank cars 
Other freight cars 

Total 

Table 2-3 

TYPES OF FREIGHT EQUIPMENT* 

Total 

262,986 
172,685 
246,087 
146 ,402 

87,601 
175,777 
354,086 
174,170 
32,980 

1,652,774 

Class I 
Railroads 

217,307 
166, 719 
161,903 
97,752 
68,059 

158,680 
327,047 

2,542 
26,491 

1,226,500 

Other 
Railroads 

32,335 
5,733 
3,409 
3,799 
3,648 
5.240 

11,296 
37 

3,384 

68,881 

Source: Yearbook of Railroad Facts, 1979 Edition. 

District 

Table 2-4 

LOCOMOTIVE AND FREIGHT CAR INVENTORY 
CLASS I LINE HAUL RAILROADS (1977)* 

Locomotives 

Yard Service Road Freight Passenger 

Car Companies 
and 

Shippers 

13,344 
233 

80,775 
44,851 
15,894 
11,857 
15,743 

171,591 
3,105 

357,393 

Cars 

Freight 

Total Active Total Active Total Active Total Owned 

Eastern 2,556 2,261 

Southern 674 641 

Western 2,642 2,444 

6,344 5, 764 

4,228 4,001 

10,3ll 9,484 

144 

17 

180 

133 519,711 

16 294,686 

156 640,677 

409,814 

252,563 

520,385 

Passenger 

Owned 

276 

140 

766 

TOTAL 5,882 5,346 20,883 19,249 341 305 i,455,074 1,182,762 1,182 

Source: Association of American Railroads, Operating and Traffic Statistics, 
O.S. Series No. 220, 1978. 

*Note that these data sources were published in different years. 
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Cost of Providing Railroad Service 

The railroad industry is characterized by a high proportion of fixed 

costs relative to total operating costs. In two similarly conducted studies* 

of total railroad operating costs, one for Class I railroads and the other for 

Class II railroads, fixed operating expenses were found to account for almost 

60 percent of total costs.** Both of these studies sought to evaluate 

economies of scale in the industry; economies of scale** can be quite large when 

fixed operating costs are a large component of total costs. Both studies 

found that scale economies were attributable to economies of density rather 

than the size of the railroad (measured as miles of road). 

Harris estimated that for railroads with densities of less than 250,000 

ton miles per mile of road, truck service, even after accounting for the 

quality of service differential, was the cheaper transportation mode. He also 

concluded that for high density lines, costs of providing service were so much 

lower than costs on average density lines that comparing average costs of 

service between modes led to undue bias against railroads providing services 

on average density lines. 

Sidhu, Charney and Due in their work were able to further decline the 

average cost of providing rail service. They found that average costs· 

decreased very rapidly as traffic densities increased from 10,000 to 55,000 

ton-miles per mile of road and continued to decrease fairly rapidly up 

to 200,000 ton-miles per mile of road. Economies of density continued to be 

realized until the lowest average cost was reached at about 10 million ton

miles per mile of road. Even at fairly light densities up to 200,000 ton

miles per mile, however, Sidhu found that railroads with a long enough haul 

could be cost competitive with trucks. 

* R.G. Harris, ''Economics· of Traffic Density in the Rail Freight Industry," 
Bell Journal of Economics 8 (Autumn 1977): and N.D. Sidhu, A. Charney, 
and J.F. Due, "Cost Functions of Class II Railroads and the Viability of 
Light Density Railway Lines," Quarterly Review of Economics and-Business 
(Autumn 1977): 

definitions of terms at the end of this section. 
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One can conclude from this discussion that high density railroads will 

be less severely affected by the added costs of railyard noise abatement 

. investment if they are allowed to price according to marginal cost.* The 

problem of course is that railroads have been subject to minimum rate regu

lation since the early 1900s, where the minimum rate has been determined 

by the least efficient mode •. The Railroad Revitalization and Regulatory 

Reform Act of 1976 is meant to allow railroads greater flexibility in deter-

. mining rates. If railroads were able to price according to marginal cost of 

providing service, their significant economies of density would allow them to 

cover increased costs without adversely affecting their competitive advantage 

over trucks. 

COMPETITION IN THE RAILROAD INDUSTRY 

In evaluating the effect of firm concentration on the competitive behavior 

of the railroads, one should not overlook competition for transportation 

services arising in other industries, e.g., the trucking industry. Within the 

rail industry itself, competition may not appear to be substantial since 

.individual roads are regulated by the ICC. It is evident, however, that in 

the broader market for transportation services, railroads do not possess a 

great deal of market power. Although each mode--railroads, trucks, barges, 

pipelines, etc.--possesses an advantage in a particular cha·racteristic of 

service when compared with other modes, the various modes are generally 

viable, if imperfect, transportation substitutes. 

A number of .fairly recent studies have examined competition in the 

freight transportation industry to see whether rate de-regulation would result 

in benefits to the economy and what the relative impact on railroads and the 

trucking industry would be.** A common finding in all of these studies has 

been that modal shares are not particularly sensitive to price differentials 

*See definitions of terms at· the. end ;;of this section. 

**For example, see R.C. Levin, "Allocation in Surface Freight Transportation: 
Does Rate Regulation Matter?",. Bell Journal of Economics.,9. (Spring )978): 
18-45; and K.D. Boyer, "Minimum Rate Regulation, Modal Split Sensitivities, 
and the Railroad Problem," Journal of Political Economy 85 (June 1977): 
493-512. 
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but that they are sensitive to service differentials. (Service differentials 

have been computed as some combination of the value of the commodity shipped 

and mean transit time, a crude computation of inventory costs.) In Levin's 

study of 42 manufactured commodities, he found modal share to be between two 

and three times as sensitive to his service differential variable as to rate 

differentials.* He concluded, as did Boyer, that fairly substantial 

changes in rail freight rates would not lead to any marked shift between rail 

and truck. Thus freight rate increases which might result as a consequence of 

noise regulation should not induce any marked shift of commodities from rail 

to trucks. However, if noise regulations induce railyards to revise operations 

causing service changes, a shift to truck traffic could occur. 

The "Industrial Shipper Survey" indicates shippers feel that railroads 

tend to provide inferior service compared to competing modes. Reasons for 

shippers' dissatisfaction with service included the following: 36 percent of 

all shippers found deliveries to be late; 35 percent found specified equipment 

was unavailable; 27 percent had to deal with late pick-ups; and 17 percent of 

shippers had shipments which were lost or damaged.** 

Transit time generally does represent a measurable service differential. 

The more recently constructed highway system allows easy access to major 

highways which off er more direct routes to major cities. Thus transit time 

for trucks is inherently shorter. Direct capital investment is not required 

of trucking firms in highways and highway maintenance and, thus, operating 

costs are relatively lower than for railroads which must maintain their own 

road systems. Consequently, both the rate differential and the service 

differential in part can be traced to the implicit subsidy trucking firms 

receive. 

Inland waterway carriers also compete for low-value bulk commodities. 

Their advantage also may be traced to implicit subsidies the inland waterways 

afford them and the absence of user charges for operation of the waterways. 

*Levin, Tables 7, 8, and 9, PP• 33-36. 

**Prospectives for Change, P• 19. 
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In addition, technological advances which have allowed larger amounts of cargo 

to be shipped while at the same time reducing the number of crew members have 

resulted in a substantial differential between rail and barge rates. 

Finally, pipelines pose an increasingly competitive challenge to railroads 

shipping crude oil and petroleum products. Unit costs for pipelines are much 

lower for high volume bulk commodities. Railroads simultaneously move their 

equipment with the goods being transported; consequently return loads must be 

found or the equipment will return empty, producing no revenue. Pipelines, of 

course, do not face a similar problem. 

Table 2-5 shows transport statistics for selected years since 1929; it 

is apparent that railroads have lost a significant share of the freight 

market, and almost all of their passenger business. Railroads have surrended 

almost 20 percent of their share of all freight traffic to the trucking 

industry with a disproportionate loss in higher-value, low bulk commodities 

such as textiles, electrical machinery and equipment, medical instruments and 

food products. Waterways have captured some of the shipment of petroleum and 

coal products and stone and concrete products. 

Table 2-6 shows the breakdown of commodities hauled by mode fo~ 1972. 

With reference to revenue ton-miles, the railroads have been able to maintain 

a large share of the market, reflecting their advantage in long-haul; large 

volume or heavyweight shipments. Figure 2-2 indicates that railroads tend to 

have a commanding position. the longer the distance and the larger the ship

ment size. Even so, railroads have found their market share decreasing. Much 

of this loss is due to changes in taste and the existence of intermodal 

competition. 

A major policy concern revolves around the question of whether strict 

regulation of the railroad ~ndustry is at all necessary or desirable in terms of 

efficiency of railroad industry operations. The ICC, created under the Act to 

Regulate Commerce, has been the guiding force over the railroads since 1887. 

At that time, the industry was highly profitable and offered the only means to 
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Table 2-5 

TRANSPORT STATISTICS (1929-1978) 

VOLUME OF U.S. INTERCITY FR.EIGHT AND PASSENGER TRAFFIC 
Millions of Revenue Freight Ton-Hiles and Percentage of Total 

Rivers Oil 
Rail- Great and pipe-

Year roads8 % Trucks % Lakes % Canals % lines J_ 
1929 454,800 74.9 19,689 3.3 97,322 16.0 8,661 1.4 26, 900 4.4 
1939 338,850 62.4 52,821 9.7 76,312 14.0 19,937 3.7 55,602 10.2 
1944 746, 912 68.6 58,624 - 5. 4 118, 769 10.9 31,386 2.9 132,864 12.2 
1950 596, 940 56.2 172,860 - 16.3 111,687 10.5 51,657 4.9 129,175 12.1 
1960 579, 130 44.1 285,483 21.7 99,468 7.6 120,785 9.2 228,626 17.4 
1970 771,168 39.8 412,000 21.3 - 114,475 ~-9 204,085 10.5 431,000 22.J 
1974 855,582 38.6 495,000 22.3 107,451 4.9 247,431 11.2 506,000 22.8 
1977 832~000 36.1 555,000 24.1 90,695 3.9 277,580 12.0 546,000 23. 7 
1978p 870,000 35.8 602,000 24. 7 98,000 4.0 291,000 12.0 568,000 23.3 

Millions of Revenue Passenger-Hiles and Percentage of Total (Except Private) 

Inland Total Private 
Rail- Air 'Water- (Except auto-

lear roads8 % Buses _!__ carriers _!__ ~ % Private} 1110biles 
1929 33,965 11.1 6,800 15.4 3,300 7.5 44,065 175,000 
1939 23,669 67.7 9,100 28.0 683 2.0 1,486 4.3 34, 938 275,000 
1944 97. 705 75.7 26,920 20.9 2,177 1.7 2,187 1.7 128, 989 181, 000 
1950 32,481 47.2 26,436 38.4 - 8, 773 12. 7 1, 190 - 1.7 68,880 438,293 
1960 21,574 28.6 19,327 25.7 31, 730 42.1 2,688 3.6 75,319 706,079 
1970 10,903 5.7 25,300 14.3 109,499 11. 7 4,000 2.3 149, 702 1,026,000 
1974 10,475 5.9 26,700 15.1 135,469 76. 7 4,000 2.3 176, 644 1,143,440 
1977p 10,400 5.1 25,900 12.7 164,200 80.3 4,000 1.9 204,500 1,234,500 
l978p 10,500 4.6 25,000 10.9 190,000 82.8 4,000 l. 7 229,500 1,298,000 

a -- Railroads of all classes, including-electric railways, Amtrak and Auto-Train. 
p - These are preliminary estimates and_ are subject to frequent subsequent adjustments. 

Air 
3 

12 
71 

318 
778 

3,295 
3,580 
5,000 
5,000 

0.2 
0.2 
0.2 
0.2 

Private 
air-

planes 

l 
1,299 
2,228 
9,101 

11,000 
12,100 
15,000 

Total 
607,375 
543,534 

1,088,266 
1,062,637 
1,314,270 
1,936,023 
2,215,044 
2,306,275 
2,434,000 

Total 
(including 
E!rivate} 

219,065 
309,938 
309,990 
5&8,472 
783,626 

1,184,803 
1,331,044 
1,451,100 
1,542,500 

NOTE: Air carrier data from reports of CAB and TAA; Great Lakes and rivers and canals from Corps of Engineers and TAA; 
some figures for 1977 and 1978 are partially estimated by AAR and TAA. -

SOURCE: Yearbook of Railroad Facts, 1979,Edition, published by the Association of American Railroads. 



Table 2-6 

MODAL MARKET SHARES, 1972 

T-on1 of Sh~enu 
if.bv mod•• 

Commodity 
·Sof 

Rail 
Mocar Privace Air W•w Unknown 

IOal .atriet CIUck 

t=oad .Ind lci!\dred praduc:ts 71.0 37.4 2!S.O :J3JI :J.S .. ·OA 
-i'ObKl:D oraducu 0.1 ..WA 53.9 1.1 0.1 0.4 0.4 
1'eaiile mill products 1.0 8.5 6:1.5 27.3 0.2 0.8 0.2 
Aoa;aret and otrier finished textiles 0.4 10.0 68.5 15.2 1.9 4.!5 0.2 
L~r and wood oroduc:ts 5.6 44.8 16.1 37.S 1.3 0.4 
Furnituta and fixcures 0.7 25.1 33.8 40.S 0.1 0.!5 0.2 
Pulo, PIO•. and 02llied oroducts 5.S 52.1 27.7 17.S 2.2 0.1 0.2 
C"-mic:ols and allied praducu 11.S 42.C 33.5 11..3 12.7 0.6 0.2 
"ftftlleum and coal products 23.2 11.!5 18.1 8.3 63..8 0.2 0.4 
Rubber and miscellaneous Pl•ic 

-QIDducu 1.2 23.( 60."4 15.1 0.7 0.1 OA 0.3 
i..e:ather and leact1er produces 0.1 2.4 11.1 31..8 0.3 19 0.7 
·SIOnct. clay, ;i.s, and concreca 

t'rOducu 11.3. ·21.3 48.2 23.1 8.7 0.1 OJI 
-9ri~ry matat products 10.7 42.1 43JI 9.9 4.1 0.4 0.2 
Flbric:nld metat products 2.7 25.1 49.3 24.0 0.2 1.0 0.!5 0.3 
1Aou:niftery, except electrical 1.5 20.& 81.8 15.5 0.7 0.2 1.3 OA 
E.i.ctric:al ,.,,.ct1inerv. ecsuio. ~nd 

lalOOUa 1.0 30.3 !53.1 13.8 1.4 0.2 1.3 0.3 
-Tl'ansponacion equip. 4.1 54.2 37..3 8.0 0.2 0.2 0.3 0.2 
lnst.rumanu, pnoto. and 

medical tOOds O:t zz.s. 80.0 12.5 2.3 . 0.2 2.4 0.3 
'Mines. m~nufacture 0.3 20..3 51.S 19.2 0.9 4.2 3.0 1.0 
All ottl" misc. 1.7 trl!J 12.7 17.:J 1.9 0.2 0.3 

U!;. total 100.0 31.7 31.2 18.3 0.1 18.4 0.3 0.4 

Ton-mil• of shipments 
l"by modal 

Faoo anc:t kindred proclucia 14.S· 56.8 28.5 13.1 3.7 0.4 
TObacco Products 0.1 64.1 34.5 0.3 0.1 0.5 0.2 
Textile mill products 1.1 18.2 81.4 21.4 0.2 0.7 0.3 
ADOIAI, •ncl Other fiftisnad tt:xiiles· '.: 0.5 14.-4 88.2 9.3 4.9 0.1 5.2 0.2 
Lwnoer ane1 wooa orodur:ts 7.1 78.8 7.7 11.0 4.7 0.3 
f:urniture ancl flxcures 0.8 41.1 32.9 25.2 0.1 0..3 0.!5 0.1 
Puto, Paoer, anct allied oroCluc:u 8.3 73.!I 19.0 5.5 1.4 O.l 0..3 
Chemicals •ncl ~Iliad oraduccs 11.9 51.!5 2~1 4.9 0.1 20.1 0..:1 Q.3 
Pttto111\1m and coal products 29.& 9.0 3.5 1.7 89.S 0.2 
Rubber ancl miscellaneous 

oialtic Praducu 1.4 33.5 55.5 9.4 1.0 0.3 Q.3 0.2 
.Leatt1er and leather producu 0.1 .2:1 75.7 14.S 0.1 0.2 5.1 1.0 
-Slone. day, glass ;ind canc:rfte 

'. Produets . !.3 ·.· 45.5 ~ ... 11.2 8.4 0.1 0.8 
°"iftuirv metat products .~ . 8.1 .. 54.1 :M.O 8.2 5.5 0.2 0.2 
:f:abrlcatt<I macal producu ·2.1: 37.:Z 49.0 10.7 0.5 2.0 O.! OA 
:IChi~ery, excepc eleCsl'IQI 2~1 29.1 ·60.0 ' 7.7 1.4 0.4 1.4 0.-4 

ltetr1ca1 macnifttwv. equip • .tnc1 
1A. 49.! 2.8 .•. SUt:ie>fies 37.d 8.:Z 0.S .1.4 0.4 

l'atl'llQonation eQvip. ~.3 75.a 
~·· 

4.8 0.3 0.3 0.3 .Q.3 
·~ta. pt1oto, and m9dicat 

toads 0.2 '38.21'~ . '· 50J5"'' 1.:z· . 4'.1. 0.3 ..•. '2.2 0.3 
~. '"-~fact1.1re a.s :1!5.2 48.6 11.S 2.2 1.2 .2.& ·o.7 
""'8 Ottltr m11C., o.s· 76.5 10.7 8.7 3.5 0.2 OJI 

U£ Totat 100.0 42.1 20..9 1.9 0.2 a.1 0.3 0.3 

NOTE: Dash Line lndlcet81 ln1lgnlflcant or nonexletent emount 
SOU ACE: Department of Commerce, Commod ltv Tr•ntportatlon Survey, 1972 Can1u1 of 'Transportation, Ar•• Report B. United States. 

2-13 



""' 10111 

tv iNrktl 
I 

I-' 
~ 

ia.i 

tt.8 

4.8 4.& 
: y;t.:i.. . ....... 3. ; &i. .... jf~t; rd".-X•C: -~~ .. •':· l·:· ' . ,,, ... 
.t.'.,.a;-~ .. : J' ··l· 
•. :·.;·· .• c 1 •. -!:d." ... :-. :n .. 
Undet 100-199 

100 

Shipment di111nc:• 
(mlleat 

·1a.1 

t2.1 

6.9 
..... · ;.J 

5.0 1··1 . ., .. ; ..... •.: .-... 
~··~·tf \: r; 
::~··· .: :~~;:.i: ._.fi;,r~ .. -· 

"!~;),!; : t. ·:!fr· r··: • '.: •. rl 
:r~l•rf 

......... _,.il 
·.·:!~!:~-: • ·1 ··,.· 

t4.9 

10.0 
!•'-:!. !:· ; t-·1· c·1' t;, 

~k' '41°'." ,..,,u-
T·/:.J ".i .• ~ ... L 

~- .. r·· •·•'ir •t 

p--~ r~·~ 
:l,;.;"j·•:. 
·~·,;;··.t:· '!'-'.1:-r: _'.- ,:· . 

200-299 300.499 500·D99 

NOTE: Excludes petroleum and coal products (TCC 29). 

Rail 

a.o ~.& 

JA 3.5 
1~:~.:j~" -~:j~·~·.-~ 

:•1>$~lf{ t"'!: ,,~ .,--; ~ _.,.. ··. ·:'··· 
I 

1,000- 1.500 
1,499 01 mo1e 

1.1 

1.9 

D 0.7 

Unde1 1,000-
J.000 9.999 

$hl&>ment mi 
(poundd 

t4.4 

1.6 
~; ~( ~ 

10,000· 
29.999 

36.2 

30.000· 
59.999 

SOURCE: Am•ican Trucking A•oclatlon, Department of Economics. Data were compiled from 1972 Census of TransPortatlon. 
Commodity Transportation Survey, Department of Commerce. 

FIGURE 2-2. RAIL FREIGHT MARKET FOR INTERCITY MANUFACTURERS, 1972 

i.a 
J.O 

60.000· 
89.999 

90.000 
or over 



ship large quantities of freight between cities efficiently. The early 

industry was characterized by predatory pricing practices as individual firms 

fought to monopolize their particular markets. Many inequities in pricing 

policies arose. Often it was the case that rates on long distance hauls were 

lower than for short intercity trips because. there often were alternative 

routes between major cities and thus rates were competitive. Between smaller 

cities only one road offered service and thus rates could be set considerably 

higher without losing business. As a result of pricing instability, inequities 

in service and the frequent bankruptcies of smaller roads, the ICC began 

to regulate company entries into the market in the early 1900s. 

The ICC has played an influential role in the operations of railroads. 

Rate structures are determined by the agency. Value of service pricing, as 

practiced by the railroads,' where highly valued goods are charged higher rates 

and lower valued goods lower rates, independently of real transporation cost, 

became the norm. However, as these pricing practices were modified, railroads 

lost the flexibility to respond to competition from other modes. Consequently, 

railroads lost most of their high value, low bulk markets and were left with 

the low value, high bulk commodities which''they now haul. The Railroad 

Revitalization and Regulatory Reform Act of 1976 (4F Act) has sought to.free 

the railroads from minimum rate regulation and to allow them to price accord

ing to the costs ·of providing service. ·However, the act has a number of· ·terms 

not defined by Congress and must await interpretation by the courts before its 

full impact will be felt.* 

RAILROAD INDUSTRY PERFORMANCE 

Revenue Ton-Miles and Prices 

Traffic statistics summarized in Table 2-7 suggest a steady increase in 

revenue ton-miles, although there was a slight decrease in the 1974-75 recess

ion. In 1977 revenue ton-miles totaled 826.3 billion and increased further in 

1978 to 858.1 billion ton-miles. Factors contributing to continued growth in 

*Prospectives for Change, P• 7. 



Table 2-7 

REVENUE TON-MILES 

(TON-MILES IN MILLIONS) 

United Eastern Southern Western 
States District District District 

1967 719 ,498 258,361 127,988 333,149 

1968 744,023 259,392 130,686 353,946 

1969 767,841 259 ,827 139,256 368,757 

1970 764,809 254,467 140,034 370,309 

1971 739,743 225,619 139,660 374,464 

1972 776,746 231, 221 147' 116 398,~10 

1973 851,809 245,022 157,879 448,907 

1974 850,961 248,398 160,668 441,~95 

1975 754,252' 217,909 .140,261 39.6,083 

1976. - ' 
791,413 216,267 151,076 424,070 

1977 826,292 211 ,~78 160,689 454,326 

1978 848, 105 197,63~ 162,417 498,056 
;, ,• 

Source: Yearbook of Railroad Facts, 1979, Association of American Railroads, 

Washington, n.c. 
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revenue ton-miles include the installation of larger, specialized freight 

cars, the retirement of smaller cars and a longer average haul. However, 

service growth has not been uniform; the Eastern District experienced an 

6.5 percent decline in ton-miles while the Southern and Western Districts 

realized 1.1 percent and 9.6 percent increases, respectively. 

Table 2-8 shows that the average revenue per ton-mile has increased 

steadily over the twelve years between 1967 and 1978. Average revenue per 

ton-mile increased by 3.7 percent in 1978 resulting in an average of 2.370 

cents, a total increase of 86.8 percent since 1967. However, prices of 

transportation services in general have risen by 109.4 percent over the same 

period. Average revenues from railroad transporation services have not kept 

pace with the general rate of inflation. They reflect the continued loss of 

high value, low bulk commodities and gains in low value, high bulk commodities. 

Profitability 

While revenue ton-miles and average revenues have been rising slowly over 

the last decade, profits have been falling since 1966. The rate of return on 

net investment for the industry has c~nsistently remained below 3 percent. 

Table 2-9 shows that the rate of return on net investment* for the industry 

was only 1.62 percent in 1978. ·Comparing the railroad; industry with other 
., . * transportation industries in Table 2-10, the rate of return on equity is shown 

to be extremely low both in absolute and relative terms. Class I line-haul 

railroads had a -0.41 percent rate of return on equity, while their competitors 

all enjoyed returns in excess of 10 percent. 

New Technology 

The railroad industry has been one characterized by slow technological 

change since the turn of the century. Innovations have resulted in more 
''1• , 

capital-intensive transportation service; this has led to an absolute decline 

in the number of employees as capital was substituted for labor. On the other 

See definitions of terms at the end of this section. 
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Table 2-8 

AVERAGE REVENUE PER TON-MILE 

(CENTS PER TON-MILE) 

United Eastern Southern Western 
States District District District 

1967 1.269 1.336 1.152 1.262 

1968 1.310 1.406 1.212 1.277 

1969 1.347 1.452 1.255 1.309 

1970 1.428 1.554 1.343 1.374 

1971 1.593 1.831 1.478 1.493 

1972 1.618 1.855 1.510 1.521 

1973 1.617 1.881 1.526 1.504 

1974 1.853 2.136 1.717 1.743 

1975 2.041 2.372 1.879 1.913 

1976 2.194 2.627 2.027 2.034 

1977 2.286 2.800 2.113 2.109 

1978 2.370 2.988 2.292 2.149 

Sou~ce: Yearbook of Railroad Facts, 1979, Association of American Railroads, 

Washington, D.C. 
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Table 2-9 

RATE OF RETURN ON NET INVESTMENT 

United Eastern Southern Western 
States District District District 

1967 2.46 1.58 3.86 2. 75 

1968 2.44 1.27 3.79 3.01 

1969 2.36 1.10 4.17 2.81 

1970 1.73 def. 4.50 3.02 

1971* 2.12 def. 4.36 3.51 

1972* 2.34 0.11 4.61 3.34 

1973* 2.33 0.07 4.61 3.30 

1974* 2.70 0.46 4.73 3.66 

1975* 1.20 def. 3.98 2.65 

1976* 1.49 def. 4.62 3.57 

1977* 1.60 def. 5.23 3. 71 

1978 1.62 def. 5.44 4.40 

def. --Deficit. 

* Reflects inclusion of def erred taxes. 

Source: Yearbook of Railroad Facts, 1979, Association of American Railroads, 

Washington, .D.C. ·. 
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Table 2-10 

RATE OF RETURN ON REGULATED FREIGHT CARRIERS 

FOR THE YEAR 1975 

Return on Return on equity 
Net (net income 

Carrier Investment basis) 

Class I line-haul 
railroadsa 0.08 -0.41 

Class I intercity motor 
carriers of property 13.27 13.08 

Class A and B water carriers 
by inland coastal waterways 15.79 20.18 

Pipeline companies 7.66 21.19 

aBy reason of the railroad ind us.try' s use of replacement retirement betterment 
(RRB) accounting for its rights-of-way, the rate of return for railroads 
cannot be compared directly with rates of return for other industries. 
Adjustment of the rail rate to reflect this difference would not change the 
indicated conclusion. 

SOURCE: Interstate Commerce Commission, "90th Annual Report, Fiscal-Year 
Ending June 30, 1977," Tables 20, 12, and 15. 
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hand, partially due to regulation by the ICC, some innovations have been 

postponed and subsequently introduced only after long delays and long after 

they were· justified on a cost basis. 

case of the Southern Railway between 

installation of 100 ton grain hopper 

As an example, the "Big John" grain rate 

1962 and 1965 was one which impeded the 

cars for use in hauling grain at much 

lpwer rates. Likewise, unit trains were not allowed generally until the 

1960s, although they were first introduced in 1930. Consequently, other 

transportation modes such as trucks, barges and pipelines, which have proven 

more flexible, have enjoyed some growth at the expense of railroads. 

CONCLUSION 

Several points are extremely important insofar as they affect the 

railroad industry's ability to absorb added costs of railyard noise regulation. 

1. Railroads have experienced extremely low rates of return over the 

past decade, with no relief in sight. Fixed operating expenses are 

high as a result of the extreme capital intensity of railroad opera

tions, and thus railroads will have difficulty raising funds inter

nally for any investment not associated with operations. With their 

low rates of return, railroads also will have difficulty raising 

funds externally for any purpose. Thus, the financial stability of 

the railroads may be extremely sensitive to any increased costs. 

2. The demand for railroad freight transportation services is not very 

sensitive to price differences between railroads and trucks. At the 

same time, the trucking industry is now subject to noise regulations, 

and thus its operating costs can be expe~ted to increase. Consequent

ly, one need not be overly concerned that price increases which may 

be allowed will lead to a worsening co~petitive position for rail

roads if costs increase as a result of noise regulation. On the 

other hand, because modal shares are affected by the quality of 

service, one should be sensitive to any time delays that new noise 

regulations may induce. These could lead to greater shifts in demand 

to trucks or other modes. 
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3. There are definite differences in industry strength on a regional 

basis. Eastern District railroads account for· the bulk of the 

bankrupt railroads and those with extremely low rates of return. 

Southern and Western District railroads are in better shape finan

cially although as a group their rates of return rank them among 

the lowest in U.S. industry. However, on a regional basis the 

Southern and Western District railroads will be better able. to 

absorb increased costs brought about by noise regulation. 
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DEFINITIONS OF TERMS 

Capital Expenditure: The purchase of fixed assets (e.g., plant), expenditure 
on current assests (e.g., stocks). 

Economies of scale: Exist when an increase iii output results in a less 
than proportional increase in costs. 

Equity: The value of a company's assets after allowing for all outside 
liabilities (other than to shareholders). Rate of return on equity is 
net profit after depreciation and taxes as a percentage of equity. 

Fixed cost: Costs that, in the short run, do not vary with output. 
These costs are incurred even if no output is produced. 

Marginal costs: The change in the total costs of production when output 
is varied by one unit. Marginal cost pricing is a method of pricing in 
which price is made equal to marginal costs. Maximum economic efficiency 
dictates that price be set at the point where all output services are sold 
at a price equaling the marginal costs of production. Since marginal 
costs vary with output, marginal costs pricing implies setting the price 
at the point which the demand curve cuts the marginal cost curve. In a 
perfectly competitive market a business would have to use marginal cost 
pricing to successfully sell it goods. 

Net income: Net profit on earnings after tax. 

Net investment: Measures the change in the capital stock. Calculated 
as the gross expenditure on capital formation minus the amount required to· 
replace worn out and obsolete equipment. Rate of return on net investment 
is net profit after depreciation as a percentage of.net investment. 

Total costs: The summation of total fixed costs and total variable costs. 

Total operating revenue: Value of services sold (price times quantity 
sold) for all rail activities. - ' 
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INTRODUCTION 

SECTION 3 

IDENTIFICATION AND CLASSIFICATION 
OF RAILROAD EQUIPMENT AND FACILITIES 

The purpose of this section is to identify the equipment and facilities 

of the railroad industry and to organize them into a logical classification 

system. The identification of the equipment and an understanding of its 

physical characteristics and usage will permit an effective and efficient 

assignment of .noise abatement techniques to the proper sources. 

" ' 

The classification of facilities into various categories is in recognition 

of the fact that.there is a wide variation in the noise impacts from differing 

types of facilities and equipment. Since there are several thousand railroad 

facilities -- far too many to analyze individually -- the facilities will be 
r • /\ 

categorized into groups which have similar functi~ns,or characteristics with 

respect to their estimated noise impacts. The assessment of noise impacts and 

the potential costs for noise abatement can then be ~stimated s~parately for 

facilities having differing equipment types, operating characteristics, levels 

of activity, adjacent land uses and other factors which may significantly 

affect noise impacts and costs. 

RAILROAD EQUIPMENT AND FACILITIES 

Railroad property consists of equipment and facilities. Equipment in

cludes locomotives, cars, and special purpose items such as for maintenance

of-way, loading and unloading of freight and marine applications. Facilities 

consist of track, tunnels, bridges, yards and a host of general or special 

purpose buildings.l Table 3-1 presents a list of the major items of railroad 

property. 

The property, shown in general terms in Table 3.:..1, may be expanded by the 

type or function of each item. For example, there are four types of rail lines 



Table 3-1 

RAILROAD PROPERTY 

FACILITIES 

Lines (Track) Stations 

Tunnels Off ice Buildings 

Bridges Service Facilities 

Trestles Repair Facilities 

Culverts Ma.nuf acturing Facilities 

Elevated Structures Testing Facilities 

PRINCIPAL EQUIPMENT 

Locomotives 

Cars 

Special Purpose Equipment 
(including Marine) 

3-2 

Power Generating Facilities 

Communication Facilities 

Freight Terminals 

Marine Terminals 

Flat Yards 

Hump Yards 

Power-Transmission Facilities 



described by annual traffic density (i.e, A Main, B Main, A Branch and B 

Branch). Table 3-2 indicates that two basic types of locomotives, diesel and 

electric, perform four functions.2 Table 3-3 shows that railroad freight 

cars fall into nine functional categories.3 

Special purpose cars and equipment such as for marine applications and 

maintenance-of-way are listed in Table 3-4.3 Although this tabulation may 

not be all inclusive, it reflects the majority of the inventory typical 

of railroad property. 

The functions of railroad yards are: classification, storage, inter

change, trailer/container on flatcar handling and local switching/industrial 

interfacing.4,5 These facilities employ locomotive power for freight 

equipment movement through the yards (flat yards) or they can rely in part 

on gravity and yard grades for car movement through portions of the yard 

complex (hump yards). 

Table 3-1 contains other types of facilities which are not covered under 

lines and yards. These are stations, terminals and isolated facilities 

which perform support functions. Stations and terminals include freight, 

passenger and marine facilities. Support facilities c~ver such functions as 

service and repair, power generating and transmission, and manufacturing and 

testing.l 

CLASSIFICATION OF RAILROAD PROPERTY 

Table 3-5 summarizes the items presented in the preceding subsection 

and suggests that all railroad prope~ty be grouped into four categories: 

lines, stations/terminals, yards and isolated support facilities. Each 

category is divided into several types of property. The principal equipment 

which operates in, or on, each of the four categories of property is also 

listed. Although other types of railroad equipment may be associated with 

each of the properties shown, this tabulation includes only principal items of 

railroad property. 
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Type 

Diesel 

Electric 

Steam 

Table 3-2 

RAILROAD LOCOMOTIVES 

Table 3-3 

RAILROAD CARS (GENERIC TYPES) 

Box Car 

Refrigerator Car 

Stock Car 

Gondola Car 

Hopper Car 

Flat Car 

Tank Car 

Caboose 

Special Purpose Car 
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Function 

Road Passenger 

Road Freight 

Road Switcher 

Yard Switcher 

Road Passenger 

Road Freight 

Yard Switcher 

Generally Historic 



Table 3-4 

SPECIAL PURPOSE CARS AND EQUIPMENT 

Ballast Cribbing Machines 

Belt Machines 

Brush Cutters 

Compactors 

Welding Machines 

Snow Plows 

Spike Pullers 

Crosstie Replacers 

Cranes 

Spike Drivers 

Ballast Tampers 

Rail Aligners 

Ballast Cars 

Crosstie Cars 

Weed Sprayers 

Ditching Car 

Rail Saw 

Rail Bender 
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Tr11ck Layer 

Caboose and Tool Car 

Dump Car 

Ballast Spreader and Trimmer 

Flat Car 

Track Inspection Car 

Hand Car 

Ballast Unloader 

Snow-Removing Car 

Store-Supply Car 

Pile Driver 

Steam Shovel 

Tool and Block Car 

Derrick 

Boarding Outfit Car 

Car Ferries 

Car Floats 

Tugs 



Table 3-5 

CLASSIFICATION OF RAILROAD PROPERTIES 

Category of 
Railroad Property 

Lines 

Stations/Terminals 

Yards 

Support 
Facilities 

Type of 
Railroad Property 

"A" Main > 20M* 

"B" Main 5-20M* 

"A" Branch 1-SM* 

"B" Branch < lM* 

Freight 

Passenger 

Marine 

Hump 

Flat 

Service 

Repair 

Manufacturing 

Testing 

Power Generating 

Power Transmission 

Communication 

*M • millions of gross ton-miles per year 
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Associated 
Principal Equipment 

Locomotives 

Railcars 

Special Purpose Equipment 

Locomotives 

Rail cars 

Special Purpose Equipment 

Ferries 

Floats 

Tugs 

Locomotives 

Rail cars 

Special Purpose Equipment 



CLASSIFICATION SYSTEM FOR RAILROAD YARDS 

The preceding discussion indicates that there are two principal types 

of yards in the railroad system, (i.e. hump and flat). There are, however, 

several subtypes of yards within each principal type. These subtypes are 

defined by function and activity level. Also, the number of railyards in 

each subtype has been determined according to place size (population in the 

locality of the yard) and a subjective judgment of predominant type of land 

use around the yards. 

The two primary functions of railroad yards are the disassembly and 

reassembly of line-haul trains (classification yard) and the collection and 

distribution of cars to provide freight service to and from other industries 

(industrial yard).4,5 

The primary land uses adjacent to the locations of railroad yards are: 

0 Industrial 
0 Commercial 
0 Residential 
0 Agricultural 
0 Undeveloped 

The activity levels determined in terms of railcars classified per day 

for both principal types of yards are presented in Table 3-6.4 It should 

be noted that these activity levels only apply to yards performing the class

ification function. They do not apply to those yards whose only function is 

freight service to and from industry (i.e., industrial yards). Also, six 

population size classes are used to describe or categorize the yards by 

locality. These are:4 

o 0-5000 people 
o 5,000-50,000 people 
0 50,000-100,000 people 
o 100,000-250,000 people 
o 250,000-500,000 people 
o >50~,000 people 
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w 
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00 

Yard 
Type 

Hump 

Flat 

Table 3-6 

ACTIVITY LEVELS FOR RAILROAD YARDS 

Yard 
Activity 

Low 
Medium 
High 

Low 
Medium 
High 

Number of Cars 
Classified per Day 

<1000 
1000-2000 

>2000 

< 500 
500-1000 

>1000 



The system for the classification of railroad yards is summarized in 

Table 3-7. 

The results of the identification and classification of railroad equip

ment and facilities indicated that railroad yards can also be categorized into 

four functional types:4 

o Classification (C) Yards 
o Classification/Industrial (C/I) Yards 
o Industrial (I) Yards 
o Small Industrial (SI) Yards. 

In conducting the railyard noise impact assessment, it is useful to 

group all hump yard complexes (which include C, C/I, and I yards) into one 

category, which is referred to generally as ~ump classification yards, and to 

group all flat classification and classification/industrial yards into one 

general category of flat classification yards. The flat industrial yards and 

the flat small industrial yards are grouped as separate categories. Thus, the 

four basic railyard categories used i~ the noise impact model are: 

o Hump Classification' Yards 
o .Flat Classification Yards 
o Flat Industrial Yards 
o Flat Small Industrial Yards. 

Additional details of activity rates and parameters for hump and flat 

classification yards are presented in Tables N-1 and N-2 in Appendix N. 

DESCRIPTION OF TYPICAL RAILROAD YAR.DS 

Hump Yards 

Hump yards perform classification and may perform industrial service 

functions for U.S. railroads. This type of yard generally consists of a 

subyard to receive incoming line-haul traffic, a subyard where these trains 

are broken up and reassembled into outbound configurations and a subyard for 

outbound traffic. These three subyards are defined as receiving, classifi

cation and departure "yards" respectively, as shown below in Figure 3-1.s 
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Table 3-7 

CLASSIFICATION SYSTEM FOR RAILROAD YARDS 

Yard Type: 

Yard Function: 

Adjacent Land 
Use: 

Yard Locality: 

Population Size 
Class: 

YARD CHARACTERISTIC 

Hump 

Flat 

Classification 

Industrial 

Classification/Industrial 

Industrial 

Commerical 

Residential 

Agricultural 

Undeveloped 

0-5000 

5000-50,000 

50,000-100,000 

100,000-250,000 

250,000-500,000 

>500,000 
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Legend 

(H) 

(F) 

(C) 

(I) 

(C/I) 

(I) 

(C) 

(R) 

(A) 

(U) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 



Direction of Traffic Flow 

receiving class if ica ti on ---"yard" "yard" 

departure 

"yard" 

FIGURE 3-1. SCHEMATIC REPRESENTATION OF HUMP CLASSIFICATION YARD 

The unique characteristic of hump yards is that they employ a gravity

feed system between the receiving subyard and the classification subyard. 

This system consists of a hump crest and a series of retarders for car spacing 

and speed control. This feature of all hump yards is shown in plan and 

elevation view in Figure 3-2.s Not shown are the "inert" retarders which 

are located at the departure end of each classification track. It should be 

noted that some hump classification yards also contain approach retarders 

(upstream of the hump crest), tangent point retarders (downstream of the group 

retarders at the origin of each classification track) and intermediate 

retarders {between the master and group retarders). A description of these 

retarding devices is contained in Section 4 of this document. 

A typical hump yard may also contain a variety of buildings and facilities, 
such as: 

o Control Tower{s) and Office/Administration Buildings 
o Stock Pens 
o Trailer Ramp 
o Powerhouse 
o Compressor Building 
o Hydraulic Pump House 
o Fuel Pump House 
o Car One Spot Service and Repair Facility 
o Caboose Service Facility 
o Locomotive ~asher Facility 
o Locomotive Service Facility 
o Maintenance-of-Way Facility 
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FIGURE 3-2. HUMP YARD CREST AND RETARDER SYSTEM 



All types of locomotives can generally be found operating or undergoing 

service, maintenance, and perhaps, repair in hump yards. Further, all types 

of freight cars pass through hump yards and many of the way maintenance 

machines may be employed in, or housed on, hump yard complexes. 

The three subyards of the yard complex may be arranged in various 

configurations, as shown in Figure 3-3. 

The physical characteristics of hump yards vary considerably depending 

upon yard configuration and yard capacity. However, as shown in Figure 3-4, 

yard activity or capacity can be measured in terms of car classifications per 

day, and is also a function of the number of tracks in the classification 

"subyard". Further, the number of group retarders may be approximated from 

classification track data as shown in Figure 3-5. Hump yards are usually 

several miles long and a few thousand feet wide. 

Each of the three "subyards" has a standing capacity of hundreds of cars 

resulting in a total standing capacity of thousands of freight cars. Hump 

yards may contain hundreds of miles of track within their boundaries and 

process dozens of trains and thousands of cars per day. 

Some of the major characteristics of this type of railroad facility 

are summarized in Table 3-8. These data are based upon the two preceding 

figures and extractions from other reports.4,5 Hump yard operational 

procedures may be found in Section 2 •. 3 of Railroad Classification Yard 

Technology.4 

Appendix o, Table 0-1, contains· a, list of automated :classification 

yards.6 .These· data show that 79 of the approximately 12.4 hump yards in the 

U.S. railroad~ystem are automated to some degree. Yard automation.may 

include the receiving, servic·e, classification. and departure functions; car 

identifiCation; switch control; speed control includi-q.g car weight and roll

ability; ·and yard/car inventory and location. Examples of the new automated 

classification yards in the u.s. railroad system are,Northtown (BN), Barstow 

{ATSF), West Colton (SP), Sheffield {SOU) and Bailey (UP).7 
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Table 3-8 

SUMMARY OF HUMP YARD DATA 

Yard Activity (Classified Cars Per Day) 

Yard Characteristic <1000 1000 - 2000 >2000 

Number of Classification Tracks 26 43 57 

Number of Master Retarders 1 1 1 

Number of Group Retarders 4 7 10 

Number of Inert Retarders 26 43 57 

Number of Receiving Yard Tracks 11 11 13 

Number of Departure Yard Tracks 9 12 14 

Standing Capacity of 
Classification Yard 1447 1519 2443 

Standing Capacity of 
Receiving Yard 977 1111 1545 

Standing Capacity of 
Departure Yard 862 969 1594 

Number of Cars Classified/Day 783 1663 2661 
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Flat Yards 

Flat yards also perform the classification and industrial service 

functions for the U.S. railroad system. This type of yard does not generally 

contain specific "subyards" for receiving, classification and departure but 

is generally configured as shown in Figure 3-6.4 

Yard switcher locomotives move cars out of the receiving tracks and 

use either continuous push or acceleration/disconnect techniques to distri

bute them into specific classification tracks. The continuous push or 

the "bumping" action of the switcher locomotive accomplishes the same function 

in a flat yard as the "crest-roll-retard" action in a hump yard. 

Flat yard tracks consist of switching leads, ladder tracks and receiving, 

classification and departure tracks. Flat yards may also contain "inert" 

retarders on some classification tracks, locomotive and car service/ repair 

facilities and other buildings assoc1$ted with yard operations. 

Flat yard activity or capacity, measured by cars classified per day, 

is a function of the number of tracks used for that function and available 

switcher locomotives. As shown in Figure 3-7,5 this relationship is similar 

to that of hump yards. 

Table 3-9 presents some typical data on flat yards showing yard charact

eristics similar to those shown for hump yards.4 

SUMMARY OF RAILYARD STATISTICAL DATA 

A recent survey of the railroad system in the U.S. has resulted in 

valuable data regarding the railyard inventory. 4 This. section presents a 

condensation of that data and is designed to complement the data base used in 

other sections of this document. 

The survey concludes that there are 4169 railroad yards in the contiguous 

48 states. Of these, 124 are hump yards and 4045 are flat yards. Table 3-10 
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Table 3-9 

SUMMARY OF FLAT YARD DATA 

Yard Characteristic Yard Activity (Classified Cars/day) 

Number of classification tracks 

Standing capacity of 
classification yard 

Cars classified/day 

<500 

14 

653 

348 

500-1000 >1000 

20 25 

983 1185 

907 1692 

Flat yard operational procedures may also be found in Section 2.3 of Railroad 
Classification Yard Technology.4 
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Yard Type 

Hump 

Flat 

Total 

Table 3-10 

DISTRIBUTION OF U.S. RAILROAD YARDS 
BY TYPE, FUNCTION, AND LOCATION 

A. Number of Railyards 

Yard Function* 

C/I c I 

98 18 8 

930 183 2932 

1028 201 2940 

Total 

124 

4045 

4169 

* C/I Commercial/Industrial 
C Commercial 
I Industrial 

B. Percent of Yards for Judged Adjacent Land Use 

Predominant Adjacent Land Use ** 

Yard Type I c R A u Total 

Hump 20 7 27 13 33 100 

Flat 21 11 35 12 21 100 

Flat Ind. 30 16 32 4 18 100 

Flat Small Ind. 31 14 28 8 19 100 

** I Industrial 
C Commercial 
R Residential 
A Agricultural 
U Undeveloped 

3-22 



displays these yards by function and adjacent land use. These data show 

that the majority of yards perform the industrial service function and that 

only approximately five percent of the yards are used solely for car class

ification purposes. The data also indicate that only approximately 15 per

cent of the yards are judged to be in areas that are predominantly agri

cultural and undeveloped. The predominant land use data near the yards were 

based on subjective judgments by FRA personnel. 

Table 3-11 shows the distribution of hump yards according to yard 

activity and population in the yard's locality. These data show that the 

highest concentration of hump yards is in areas of population size class 

2 (5-SOK persons) and in areas of industrial land use. 

Table 3-12 shows the distribution of the 1113 flat yards used for the 

car classification function. These data also show that population size 

two and industrial areas have the highest concentration of this yard type. 

Table 3-13 shows the distribution by locality population class. 

Since the railyard noise impact model that is develop.ed in Section 5 

uses 3 place size (locality population) classes, 3 traffic rate classes. 

and 4 functional yard 'types, a summary of the yard data presented in Table 

3-14 is shown in terms of number of yards by type of yard, place size of 

yard location and rate of traffic (activity). (The numbers of yards in the 

six place sizes in Tables 3-11 and 3-12 were transferred to the distribution 

of yards by 3 place sizes in Table 3-14.) 

RAILYARD CONFIGURATION ANALYSES 

Introduction 

Preliminary analyses indicated considerable variation in the configuration 

of railyard facilities. Thus, accurate analyses of railyard noise impact 

and noise reduction costs required determination of typical or representative 

yards in terms of yard geometries and dimensions as well as noise source 

locations relative to yard boundaries and adjacent residential areas. The 
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Table 3-11 

NUMBERS OF HUMP YARDS BY ACTIVITY 
AND POPULATION OF LOCALITY 

Population of Locality 

Yard 1 2 3 4 5 6 Total 
Activity 0-5K 5-50K 50-lOOK 100-250K 250-SOOK >SOOK Yards 

Low 8 11 7 8 5 8 47 

Medimum 1 18 3 8 6 10 46 

High 4 10 2 6 5 4 31 

Total 13 39 12 22 16 22 124 

Table 3-12 

NUMBERS OF FLAT YARDS BY ACTIVITY 
AND POPULATION OF LOCALITY 

Population of Locality 

Yard 1 2 3 4 5 6 Total 
Activity 0-5K 5-50K 50-lOOK 100-250K 250-500K >SOOK Yards 

Low 102 219 75 60 42 73 571 

Medimum 64 140 48 35 23 47 357 

High 33 71 23 21 12 25 185 

Total 199 430 146 116 77 145 1113 
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Table 3-13 

DISTRIBUTION OF ALL YARDS BY LOCALITY POPULATION 

Population of Railroad Locality Yards 

Number Percentage 

0 - 5000 1128 27 

5K - SOK 1664 40 

50K - lOOK 378 9 

lOOK - 250K 290 7 

250K - SOOK 254 6 

>SOOK 455 11 

Total 4169 100% 
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Table 3-14 

RAILYARD DISTRIBUTION BY YARD TYPE, PLACE SIZE AND TRAFFIC RATE CATEGORY 

Yard Type 

I Hump Classification 

II Flat Classification 

III Industrial 

IV Small Industrial 

Total 

NUMBER OF RAIL YARDS 

Place Size (Population) 

Less Than 50,000 
Traffic Rate: 

Low Med High 

19 19 14 

321 204 104 

849 

1262 

2792 

50,000 to 250,000 
Traffic Rate: 

Low Med High 

14 12 8 

135 83 44 

239 

133 

668 

Greater Than 250,000 
Traffic Rate: 

Low Med High Total 

13 16 9 124 

115 70 37 1113 

293 1381 

156 1551 

709 4169 



available maps, which consisted mainly of u.s.G.S 7.5 minute quadrangle maps, 

did not provide sufficient detail to detect yard boundaries and noise source 

locations. This type of information was essential to developing the input 

parameters (source to boundary distances, land use distributions, etc.) for 

the noise propagation models, the health and welfare impact model and the 

noise reduction cost model. Therefore, the assistance of the EPA's Environ

mental Photographic Interpretation Center {EPIC) was enlisted to provide 

additional data through examination of aerial (photographic) imagery of 

railyard complexes. The objective of the photographic evaluation was to 

acquire sufficient data (yard boundary dimensions, etc.) to develop, within 

acceptable statistical certainty limits, representative configurations for 

each type of yard. 

The data sought from the EPIC study included: 

o Percentage distribution of land uses {agricultural, 
commercial, industrial, residential and undeveloped) 
along the railyard boundaries, and within a one-half 
mile"wide strip along both sides of the railyards. 

o; Boundary to boundary and track to track widths of the 
receiving, departure and railcar classification areas 
of railyard complexes 

o Lengths of receiving, departure and classification areas. 

o Distances from r~ilyard boundaries to the nearest 
cluster of residences, measured from several locations 
around the yards. 

o Distances to yard boundaries on, each side from master 
retarders and repair facilities and distances from yard 
boundaries to locations where road-haul locomotives and 
switch engines are parked or operating. 

The selection of the raily~r~ sample from which the represe~tative yard 

data were obtained was conducted br.a random process to avoid in~dvert~nt 

biasing of the desired input parameter.~. for th~ health and welfa'.l'e impa.~t 

model. The 4169 rail classification yar.ds were grouped according to 4. yard 

types, and distributed by 3 place size classes. Due to schedule and resource 

constraints, sampling consisted of only ten yards for each of the twelve yard 
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type-place size combinations (i.e., cells), for a total of 120 representative 

yards. The sample size of 10 yards in each cell was selected on the basis of 

using the statistical t-distribution for evaluating the expected standard 

deviation limits about the sample mean dimension values for various confidence 

limits. Since the t-distribution analysis is relatively insensitive to the 

total population size, the sample size of 10 is satisfactory for the range 40 

to 1000 yards of each type. Details of the selection procedure and results 

are given in Appendix K. 

Using the initial list of 120 rail yards, EPIC located each yard on 

U.S. Geological Survey (U.S.G.S.) quadrangle maps, samples of which are shown 

in Appendix K, Figures K-1 and K-2. EPIC then ascertained whether there was 

sufficient recent aerial imagery of the yard and vicinity to gather the 

necessary data. There were 25 yards which either had been abandoned or for 

which there was inadequate photo imagery available. In these cases, another 

yard was selected from the appropriate cell on the substitution yard list. 

Bausch and Lomb zoom scopes and light table for viewing transparencies 

(transparent aerial imagery) of the yard areas were used for photo analyses 

and to produce overlays (see Appendix K, Figures K-3 and K-4) on the u.s.G.S. 

quandrangle maps indicating yard boundaries and land areas within 2000 

feet (610 m) of the boundaries. Based on the Standard Land Use Coding System 

(re. U.S. DOT-FHWA 1969), the land uses around each yard were grouped into 

residential, commercial, industrial, agricultural and undeveloped land use 

types. In addition to determining yard boundaries and land use areas, EPIC 

extracted the following yard data from the aerial imagery using a scaled eye 

loop on tube magnifier in some cases: distance from boundaries to residential 

areas; yard dimensions; and location of identifiable noise sources within the 

yard. ·The latter sources included repair facilities, retarders, switch 

engines, road engines, trailer-on-flat car/container-on-flat car (TOFC/COFC 

and bulk loading facilities. Figure K-5 and K-6 illustrate the data sheets 

used, with data from two sample yards. 
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Data Evaluation 

The random selection of railyards in the hump and flat classification 

types was conducted independently of considerations regarding the activity 

parameters of the yards, since the traffic rate category of any particular 

yard was unknown. However, the detail of analyses necessary for the health 

and welfare and cost impact models required determination of typical railyard 

dimensions for the low, medium and big~ activity or traffic rate categories. 

Therefore, it was necessary to estimate from the sample yard dimensions into 

which category each railyard could be placed. The procedure for doing this 

is discussed in Appendix K. 

The purpose of classifying the sample hump and flat classification 

yards into low, medium and high activity rates was to provide groups of 

sample yards for which the dimensions could be tabulated and, averaged to. 

derive representative yard configurations of each type. This was done 

irrespective of the place size class for each sample yard location since 

there was no indication that yard dimensions were correlated with place 

size (or location). For example, the representative dimensions for low 

traffic rate hump classification railyards were obtained by aver.aging the 

dimensions from 3 sample hump yards located in the small place class, 3 in the 

medium place size class and 3 in the large place size class.· 

~amination of the data for the flat and hump classification yards 

indicated that, in general, the yards were.asymmetrical and,quite complicated 

in configuration. Time constraints and data limitations. required that the 

yard data be reduced to obtain simplified. represe.ntative yard configurations. 

Therefore, it was assumed that the variou& portions of the railyards were 

rectangular and that groups of noise sources were located within the rect

angular areas at unequal distances from the yard boundaries. In addition, the 

yard configuration and noise source location.~n'11ses_indic~ted ~h_a.t.t!if! 

master retarder, engine repair and idling road haul locomotive locations were 

in the same general area. Therefore, the dimensions'.,obtained,from the EPIC 

analyses were grouped into distances. from the sourc~~· .:(or assumed .. source group. 

locations) to the nearest and farthest yard boundaries. In the case of the 
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observed locomotives, at any yard, the weighted average distances to the 

boundaries were obtained by multiplying the number of locomotives by the 

corresponding distances, summing the products and then dividing by the number 

of locomotives observed. Thus, the measured dimensions for each group of 

yards (low, medium and high traffic activity groups determined as discussed 

previously) were tabulated and then averaged. The resulting average dimensions 

are shown in Tables 3-15 through 3-17. 

Also, the hump yard classification area widths were averaged with the 

master retarder, engine repair facility and road haul locomotive distances to 

obtain the representative average distances (Davg> to the near and far 

boundaries. In the case of the flat classification yards, the classification 

area widths were averaged with the source to boundary distances for the 

observed engine repair facilities, road locomotives and switch engines. The 

observed engine repair facilities and road haul locomotives were assumed to 

indicate that the positions of the load test facilities and storage of idling 

locomotives (identified noise sources for the noise impact model) were at the 

master retarder end of the classification area. 

In the case of flat classification yards, the locations of the switch 

engines observed by EPIC were not specified, however, they were assumed to be 

located at each end of the classification area, and thus tended to also 

indicate the dimensions of the classification area. Similar analyses of the 

data from the sample industrial and small industrial yards resulted in the 

representative dimensions shown in Table 3-17. The configurations of the 

industrial and small industrial yards were generally more symmetrical than the 

other yards, and thus, the representative dimensions indicate that sources 

were located in the center of the yard areas (equi-distant from the boundaries 

on either side). 

Representative Rail Yard Configurations 

The representative configurations derived from the EPIC railyard data 

evaluation are shown in Figures 3-8 and 3-9. The hump and flat classification 

yards were assumed to have identical receiving and departure area dimensions 
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Table 3-15 

SUMMARY OF AVERAGE DIMENSIONS FOR HUMP CLASSIFICATION YARDS 

Average Dimensions (m) 
Traffic Rate: 

Hump Yards Low Medium High 
Near** Far** Near Far Near Far 

Classif ica-
tion Area: 

n* w 63 193 84 170 107 210 
DMJl 60 235 100 191 112 224 
DER 68 129 90 224 113 299 
DRL 69 177 99 214 116 188 . 

DAVG 64 183 95 201 113 229 
L 1129 1312 1739 

Receiving 
and Departure 
Area: 

Davg•Dw 46 137 40 146 55 171 
L . 1556 1952 1952 

*Dw Near • Track to track width ! 2 • • Dw Far • Boundary to boundary width -; 2 
~ • Distance from master retarder to yard boundary 
DER • Distance from engine repair area to yard boundary 
DRL a Weighted average distance from road haul locomotives to 

yard boundary 
**Shorter and larger distances from sourceito boundaries. 
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Table 3-16 

SUMMARY OF AVERAGE DIMENSIONS FOR FLAT CLASSIFICATION YARDS 

Flat Classif i
cation Yards 

Classif ica
tion Area: 

Receiving 
and Departure 
Area: 

Average Dimensions (m) 
Traffic Rate: 

Low Medium 
Near** Far** Near Far 

24 
40 

*** 
46 

37 

31 

73 
104 

143 

107 
854 

107 
793 

40 

24 

32 

31 

116 
140 

128 
1311 

137 
976 

*Dw Near • Track to track width ~ 2 • 
Dw Far • Boundary to boundary width ~ 2 

High 
Near Far 

70 183 
159 

119 
104 293 

92 214 
2074 

92 184 
1250 

~R • Distance from engine repair area to yard boundary 
°RL • Weighted average distance from road haul locomotives to 

yard boundary 
DsE • Weighted average distance from switch engines to yard boundary• 

**Shorter and larger distances from source to boundaries. 
***Blank space indicates uncertainties in data. Averages judged not 

applicable. 
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Table 3,..17 

REPRESENTATIVE AVERAGE DIMENSIONS FOR INDUSTRIAL AND 
SMALL INDUSTRIAL RAILYARDS 

Average Dimensions (m) 

Small Industrial 
Industrial Yards Yards 

70 

58 

62 

70 
1312 
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Yard Type Representative Railyard Dimension (m) 

I. Hump Classification: dl d2 d3 d4 11 12 
Traffic Rate: 

Low 43 137 64 192 1556 1129 
Medium 43 146 95 192 1952 1312 
High 55 171 113 229 1952 1739 

II. Flat Classification: 

Traffic Rate: 
Low 31 107 34 107 793 854 
Medium 31 137 34 128 976 1312 
High 92 183 92 214 1251 2074 

FIGURE 3-8 REPRESENTATIVE CONFIGURATION FOR HUMP AND FLAT CLASSIFICATION 
RAILYARDS 
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o FLAT CLASSIFICATION YARD - NOISE SOURCES: 

CSE - Classification Switchers, East End of Yard 

CSW - Classification Switchers, West End of Yard 

CI - Car Impacts 

IB - Inbound Trains 

OB - Outbound Trains (Road-Haul plus Local) 

IL - Idling Locomotives 

LT - Locomotive Load Cell Test Stands 

RC - Refrigerator Cars 

o FLAT INDUSTRIAL YARD - NOISE SOURCES: 

SE - Switch Engines 

CI - Car Impacts 

IB - Inbound Trains 

OB - Outbound Trains (Road-Haul plus Local) 

o SMALL INDUSTRIAL FLAT YARD - NOISE SOURCES: 

SE - Switch Engines 

CI - Car Impacts 

IB - Inbound Trains 

OB - Outbound Trains 

The yard noise sources identified but not modeled include horns and 

whistles, locomotive brake squeal, wheel-track screech on curves, loud

speakers, slack pull-out (between cars in outbound trains or cuts of cars), 

compressed air release from car air brake-bleed and pneumatically operated 

switches and retarder mechanisms and other unidentified yard equipment. 

However, the indications from the data base are that, although the non

inclusion of these sources (which may be present in some yards, and types of 

yards, but not in others) results in a degree of uncertainty in the deter

mination of the overall noise levels at railyard boundaries, the major noise 

sources identified in the preceding yard noise source list produce noise 
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(the receiving and departure areas were not distinctive and could usually not 

be differentiated on the photographic imagery). The d1 distance of 43 m for 

the low and medium traffic rate hump yards is the average of the corresponding 

distances of 40 and 46 < m previously determined. Also, the d4 distance of 

192 m for the low and medium traffic rate is the average of the corresponding 

far side distances of 183 and 201 m previously determined. Similar averaging 

was done to obtain the d3 distance of 34 m for the low and medium traffic 

rate flat classification yards. 

Railyard Noise Sources 

Prior to and in conjunction with the EPIC sample railyard analyses the 

predominant noise sources for each class of railyard were identified by 

examining the literature and data base on railroad equipment and facility 

surveys. Discussions with the AAR staff and consultants provided additional 

data on potential noise sources. The identified noise sources for which 

a sufficient noise data base were available to determine a statistically 

meaningful average level were included in the railyard noise model. The major 

noise sources included in the railyard noise model and health/welfare impact 

model are listed below according to yard type and function category: 

o HUMP YARD - NOISE SOURCES: 

MR - Master Retarders (Includes Group, Intermediate, 
and Track) 

HS - Hump Lead Switchers 

IR - Inert Retarders 

MS - Makeup Switchers 

CI - Car Impacts 

IL - Idling Locomotives 

LT - Locomotive Load Tests 

RC - Refrigerator Cars 

IS - Industrial and Other Switchers 

OB - Outbound Trains (Road-Haul plus Local) 

IB - Inbound Trains 
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levels and event rates sufficiently high to provide good indicators for the 

noise environment and impact at the railyard boundaries. Load test facilities 

were assumed to be located at high level activity hump and flat classification 

yards only. This assumption was based on survey data provided by the AAR. 

Although the exact location of sources in various portions of yard 

complexes are unknown for industrial yards, there are some indications of 

general source locations. Information derived from the EPIC railyard survey, 

the AAR and consultants regarding railyard operations was used to develop 

reasonable source placements within the yard complexes. For example, it was 

assumed that locomotive load test stations and storage of idling locomotives 

would be positioned in the general area of engine repair facilities. During 

the EPIC railyard survey it was observed that engine repair facilities (and 

load test cells) were frequently situated near the master retarder end of the 

classification yard. It seemed logical to consider switch engine and inbound 

train operations located in the receiving yard, and other switch engine and 

outbound train operations located in the departure yard. (See Figure 3-8) 

The hump and flat classification railyards were thus assumed to have 

four (4) general noise source areas. In the absence of any specific data on 

yard activity parameters, it was assumed that the distances moved by switch 

engines and inbound and outbound locomotives are equal to the receiving and 

departure yard lengths of the hump and flat classification yards, and to the 

yard lengths of the other industrial and small industrial yard types. (See 

Figures 3-8 and 3-9) 

Land Use Distribution Analyses 

The percentage distribution of residential commercial, industrial, 

agricultural and undeveloped land uses was calculated from the EPIC overlays 

and u.s.G.s. maps (See Figures K-1 through K-4). EPIC had delineated yard 

boundaries as well as land use (per Standard Land Use Coding System) within 

2000 ft (610 m) from yard boundary. 
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The percentage land use distribution adjacent to each yard was calculated 

by using linear distances intercepted along the yard boundary. These values 

were then averaged for ten yards in each of the twelve cell-groups by place 

size and yard type, as presented in Table K-5. 

The percentage land use distribution within 2000 ft (610 m) from each 

yard boundary was calculated by separately adding the areas of each of the 

five land uses. These values were averaged for ten yards in each of the 

twelve cell-groups by place size and yard type, as presented in Table K-6. 
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SECTION 4 

NOISE SOURCE EMISSIONS AND NOISE CONTROL TECHNOLOGY 

RAILROAD NOISE SOURCES 

Noise is generated by rail carriers during the operation of nearly all 

the equipment listed in Section 3. In order to characterize railroad noise 

emissions, the EPA has attempted to determine noise levels both from indi

vidual sources and from the operation of multiple sources which are combined 

into larger single operations such as a classification yard. The understand

ing of how multiple sources interact to produce an overall noise level is 

essential since it is the combined noise of several sources which is generally 

heard outside the boundaries of railroad facilities. A knowledge of .individual 

equipment noise source levels is equally important since individual noise 

source treatment is usually the most effective method for reducing overall 

noise emissions. The individual sources which have been identified as major 

contributors to railroad noise are: 

o Locomotives and switch engines 

o Retarders 

o Refrigerator cars 

o Car-coupling 

o Load cells, repair facilities and locomotive 
service areas 

o Wheel/Rail interaction 

o Horns, bells, whistles and public address systems 

The primary focus in this background document is on the above railyard 

noise sources. Other railroad operations such as stations and offyard repair 

facilities are minor contributors to comm.unity noise when compared to wayside 

noise from line operations and noise emissions from yard operations. Noise 

from line operations has been covered in a previous EPA background documentl, 

and will be reviewed only briefly in this document. 
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RAILROAD PROPERTY NOISE SURVEY PROGRAM 

The EPA has undertaken a noise measurement program to determine the 

extent of noise emissions around railyards. This program was limited by the 

time available. The measurements taken in this effort supplement the existing 

railroad noise data base and provide baseline data at and near railyard 

property lines. 

This program included twenty-four hour measurements at each facility to 

ensure that the measured noise emissions were characteristic of the facility. 

Sound equivalent levels and statistical percentile levels were computed 

hourly. Noise correlate data, such as individual noise events and distances 

to railroad yard noise sources, were also noted during the recording period. 

These data, together with existing data collected previously by the EPA serve 

the following purposes: 

o Establish the relationship of these measurements to 

selected railyard type, yard function, and level of 

activity, as a basis for the development of 

classification categories; 

o Establish a baseline for determining the benefits 

afforded to the health/welfare of the nation's 

population by reducing noise emissions within each 

property classification category; and 

o Select a measurement methodology, which is consistent 

with the health/welfare analysis and the noise emission 

data base, for prescribing "not-to-exceed" noise 

emission level standards. 

MEASUREMENT METHODOLOGY 

In developing a noise emission test procedure, EPA recognized the need 

for a relatively simple method of accurately determining noise emissions whic" 
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would be suitable for enforcement auditing by the Federal Railroad Admini

stration of the Department of Transportation and compliance determination by 

the railroads and state and local enforcement officials. A methodology was 

chosen consistent with this objective that it should: 

o Ensure that the noise emissions characteristic of major 

noise sources are repeated and accurately represented; 

o Correlate well with the known effects of environmental 

noise upon public health and welfare; 

o Discriminate between railroad and non-railroad noise 

sources; and 

o Enable convenient measurement at noise sensitive locations. 
A 

The procedures developed estimate average maximum A-weighted sound 

levels at receiving property measurement positions for each of the noise 

sources considered. Additionally, measurement procedures at fixed locations 

from certain nearly steady state sources are also prescribed. The measurement 

procedures appear in Appendix A. 

EXISTING NOISE DATA BASE 

The data base for railroad noise exists in two forms. The first addresses 

specific railroad noise sources. These data are contained in several documents 

and reports.1,2,3,4,5,6,7 The other form focuses on overall railyard noise 

levels resulting from the combined railyard noise sources and will be pub

lished as part of a separate document to be published in approximately one 

year from the publication of this document. 

Table 4-1 sununarizes the data base for source noise levels with the 

principal contributors to railroad yard noise represented. These data are 

energy averages of the data points available for each noise source. Addition

al information on the data base and the computational procedures used to cal

culate baseline levels appear in Appendix L. Figures 4-1 through 4-3 show 

typical noise spectra for five prominent railyard noise sources. 
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Noise Source 

Retarders 
(Master and Group) 

Inert Retarder 

Flat Yard Switch 
Engine Accelerating 

Rump Switch Engine, 
Constant Speed 

Idling Locomotive 

Car Impact 

Refrigerator Car 

Load Test 
(Throttle 8) 

Table 4-1 

SOURCE NOISE LEVEL SUMMARY 

Number of 
Measurements 

410 

96 

" 
30 

Reference 2 

82 

164 

23 

59 

Level of Energy Average* 
@ ** LAve 30 m (dB) , 

111 

93 

83 

78 

66 

99 

67' 

90 

* 1Max Average for Intermittent or Moving Sources 

** A-Weighted Sound Level 
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DESCRIPTIONS OF YARD NOISE SOURCES AND ABATEMENT TECHNOLOGY 

The major sources of railroad noise and the alternative abatement 

procedures for reducing noise emissions from the sources were investigated by 

the EPA prior to issuing noise emission standards for railcars and locomot

ives in January 1976. A brief summary of the sources and treatments is in

cluded in this document. A more comprehensive analysis can be found in EPA 

Background Document for the Railroad Noise Emission Standards, December 

19751. In considering the noise control technology available to reduce 

railroad noise emissions, it is necessary to consider also the alternative 

regulatory approaches which might be employed in developing a noise emission 

standard. For example, a source-type standard requires that individual noise 

sources meet specified "not-to-exceed" levels which are generally based on 

best available technology, taking into account the cost of compliance. For a 

property line-type standard, individual noise sources do not have fixed "not

to-exceed" levels. Thus, for a property line standard, available technology 

requires only that total noise emissions from the operations of all equipment 

on the property not exceed a specified level at each point along the railroad 

property line or the adjacent receiving property. The discussion that follows 

examines individual noise sources and some of the abatement technologies 

available for reducing noise impacts from these noise sources. No attempt is 

made to determine the overall average railyard noise levels and the reduction 

achievable from all sources collectively. 

Locomotives and Switch Engines 

Over 99 percent of the trains in the United States are hauled by diesel

electric locomotives. A few trains, particularly in the Northeast corridor, 

are powered by all-electric or gas turbine locomotives. The few remaining 

steam locomotives in the United States are preserved primarily for historical 

reasons. 
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Diesel-electric locomotives have a diesel engine driving an el~ctric 

alternator or generator which, in turn, powers electric traction motors 

on the wheels. The electrical system acts as an "automatic transmission" 

and, in a given throttle setting, maintains a constant load on the engine 

for differing train speeds. The operation of diesel-electric locomotives 

represents a major source of the noise emitted from yards. The important 

noise-producing mechanisms in diesel-electric locomotives are engine exhaust, 

engine casing vibrations and cooling fans. 

Noise abatement treatment for locomotives and switch engines detailed in 

the 1975 EPA Railroad Backround Documentl can be suumarized as follows: 

Retarders 

o Equipment modification 

- Improved exhaust muff ling 

- Cooling fan modification 

- Engine shielding 

o Operational procedures 

- Park idling locomotives closer to center of the 

yard or away from residences 

- Reduce speed 

- Reduce nighttime operations. 

Within the classification portion of most major U.S. hump yards, track 

mounted breaking devices known as retarders are used to control the velocity 

of free-rolling freight cars. The speed with which the cars enter the class

ification track must be controlled, so that the momentum upon impact is just 

sufficient to ensure coupling. The master retarder at the entrance to the 

switching zone provides velocity control and spacing between the cars, while 

the group retarders at the entrance to each group of classification tracks 

bring the cars to the speed required for final coupling. 
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Retarders are mechanical devices which clamp a beam or beams against the 

wheel flanges of the cars, thereby creating a friction force which slows the 

forward motion of the cars. The amount of retardation is controlled by 

varying the pressure applied to the beam. The friction force, in addition to 

slowing the railcar, can produce and radiate an intense squealing noise. 

Three approaches for reducing the noise emissions from retarder squeal 
' 

have been developed and are currently in use in some hump yards. They are; 

o Barriers 

o Lubrication systems 

o Ductile iron shoes. 

Barriers have proven effective at the Madison Yard, operated by the 

Terminal Railroad Association of St. Louis. These barriers are twelve 

feet high, measured from the top of the rail, with the peak of the barriers 

located approximately eight feet (2.4 m) on a perpendicular line to the rail 

track center. The barrier's construction consists of supporting timbers, 

corrugated transite, and four inch (10 cm) fiberglass absorptive material with 

protective covering. Noise measurements before and after barrier installation 

showed that the noise levels were reduced up to 25 dB. 

Similar noise measurements conducted as part of a Department of 

Transportation qtudy8 on railroad retarder noise reduction at the Burlington 

Northern Railroad, Northern freight yard, showed typical insertion loss values 

at 100 ft (30 m) from the retarder in a direction perpendicular to the barrier ~er• 

16 dB to 22 dB for absorptive barriers. Figures 4-4, 4-5, and 4-6 show sound 

levels as a function of barrier height, absorptive characteristics and dis-

tance from the barriers. 

The acoustical barriers used for the Northern Yard study are commercially 

available modular panels manufactured by IAC. The panels were IAC No. 1 

shield regular panels with a 0.032 mm polyethylene film covering to protect 

the acoustical material from moisture. The noise shield panels were 10 cm. 
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thick and had standard sizes of width times length ranging from 16 x 60 

inches to 48 x 168 inches (41 x 152 cm to 122 x 427 cm). The back surfaces 

were 18 gauge steel. The perforated surface was installed facing the retarder. 

The acoustic fill is an inert, mildew resistant, vermin proof mineral wood 

material with a UL fire hazard classification per ASTM specification of E-84 

as follows: 

Flame spread 15 

Smoke development 0 

Fuel contributed 0 

The barrier construction at the Northern Yard consisted of vertical 

panels with support provided by 5 inch (12.7 cm) wide flange columns anchored 

to concrete footings at 11 foot (3.3 m) intervals. The column lines were 9 

feet - 10 1/2 inches (2.9 m) from the track centerline. A plan view of the 

retarder/barriers and a cross section of the concrete foundation are illu

strated in Figure 4-7. As indicated the effective height of a 12 foot (3.7 Ill) 

barrier is just under 10 feet (3m). 

Some of the reported findings on barrier performance and the affect of 

barriers on system operations from the Northern yard study are as follows: 

Assessment of Performance 

The absorptive barrier configurations investigated can provide sub

stantial far-field reduction of noise caused by operation of a railroad 

retarder. Insertion losses measured in this study for the 12 foot (3.7 m) 

high barrier with lip and wi·th 22 foot (6. 7 m) extensions were: 

a. More than 25 dB on the barrier transverse centerline (i.e., 

perpendicular to.the tracks), 

b. More than 23 dB in the 60 degree sectors centered on the 

transverse centerline, 

c. More than 13 dB in the 120 degree sectors centered on the 

transverse centerline. 
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Corresponding insertion losses for the "normal" 8 foot (2. 4 m) high barrie~ 

with 11 foot (3.4 m) extensions beyond the end of the retarder were: 

1. More than 20 dB on the transverse centerline, 

2. More than 13 dB in the 60 degree sectors, · 

3. More than 10 dB in the 120 degree sectors. 

Effects of Barrier on System Operations 

Negative effects inherent in use of the barriers investigated are as 

follows: 

a. Signal personnel are restricted in performing repair or replacement 

of retarder parts in that access can be gained only by use of doors 

located in the barrier opposite the retarder mechanism, through 

the open ends of the barrier, through use of a crane or by removal 

of the barrier panels. 

b. Derailments in the retarder are more difficult to clean up, and 

damage to the barriers usually occurs during derailments. 

c. Personnel working within the barrier confines cannot be readily 

seen by the Hump Control Operator. To eliminate the possibility 

of injury, special precautions must be taken above and beyond 

those normally required. 

Positive effects of barriers, beyond those associated with control of 

retarder noise propagation to the community, are as follows: 

1. Retarder noise is decreased in the area around the retarder. Although 

this may not be of significant benefit in the Northtown Yard, it 

could well be in cases where personnel need to work close to an 

operating retarder, particularly if no other type of retarder noise 

suppression is in use. 

2. Barriers serve to contain the emulsified oil spray used as part of 

the computerized retarder noise suppression system in use at the 

Northtown Yard. 
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3. Barriers provide weather protection, acting as a snow break for this 

retarder and wind break for personnel working within their confines. 

In addition to barriers, lubrication systems are being employed by 

Burlington Northern at their Northtown yard. The lubrication system consists 

of a series of nozzles on a header pipe running down both sides of each 

rail with a concrete trough below the rail to collect the runoff. A water 

soluble oil solution of less than two percent oil is employed. A mixture 

of ethylene glycol is added in winter to keep the water from freezing. The 

lubricant is collected in a retrieval system and cleaned for reuse. Approx

imately three gallons of the dilute mixture is sprayed per car when the 

system is operating. At least 50 percent and maybe as high as 75 percent of 

the mixture is recoverable. The consumption of oil may be as low as 75 

gallons per day. The system eliminates retarder squeal as a significant noise 

source by reducing the frequency of the stick-slip action. 

Ductile iron shoes, cast with free spheroidal graphite dispersed 

throughout the metal, are also being employed to reduce the frequency of 

retarder squeal. At the Southern Pacific's West Colton yard9, squeal 

frequency dropped from 53 percent with the standard steel shoes to 17 percent 

with ductile iron shoes (inside shoe only). 

Inert Retarders 

Inert retarders are generally located at the end of each track used for 

classification. Their function is to hold the block of cars being assembled 

from rolling out of the bottom of the yard. Inert retarders are either 

constant retardation spring-type or the self-energizing, weight.sensitivity 

controlled-type. A squeal is produced when a block of cars is being pulled 

out of the classification tracks so that the duration of squeal from the inert 

retarder is 'considerably longer than that of the master or group retarder. 

Noise from inert retarders can be eliminated by replacing inert retarders with 

commercially available releasable-type retarders which allow cars to pass 

freely when the release is activated. 
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Car Coupling Noise 

Car impacts constitute one of the most randomly distributed sources 

of noise in the railroad yard. As a railroad car rolls along the track 

into the classification yard, it may be stopped by an inert retarder, collide 

with a stationary car, collide with a string of cars coupled to the restrained 

car (causing a chain reaction of impacts) or it may overtake one or more cars 

that are not restrained. 

The noise level produced in car-car impacts varies according to the 

different configurations, relative speed of cars, type of cars, type of 

coupler (cushioned or non-cushioned), weight of cars, size and weight of load. 

Little is known about the contribution of each of these factors to the total 

car-coupling noise level, however, the relationship of car speed to total 

coupling noise has been measured by EPA for a number of actual and simulated 

operating conditions. The results are presented in Appendix H. Practical 

approaches to reducing coupling noise impact may be limited at present to 

keeping car speeds to minimum levels required for coupling and reducing 

nighttime classification operations in residential areas. 

Refrigerator Cars 

nte railroad industry has gradually been changing over from block ice

cooled perishable transport cars to closed-system, diesel engine-driven, 

mechanical-refrigerator cars. While awaiting transit, refrigerator units are 

kept running continuously. During this period, they are often parked near the 

perimeter of rail yards in large blocks consisting solely of these units. 

nie principal source of noise in the refrigeration cars is the diesel 

engine that drives the electrical generator for the compressor. nie engines 

appear to have adequate exhaust muff ling so that further noise reductions would 

likely require the addition of a baffle blocking the outside direct line of 

sight to the engine and the application of sound absorptive foam in the engine 

compartment. 
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Repair Facilities, Load Cell Testing and Locomotive Service Areas 

In the United States there are approximately 216 locomotive and repair 

facilities located on or in close proximity to yards. When diesel-electric 

locomotives undergo major engine service or repair, they are generally 

subjected to a series of static performance tests and inspections. These 

tests include engine performance under load. Locomotives can be load tested 

at all throttle settings including full power by routing the electrical power 

generated into resistor banks termed "load boxes" adjacent to the test site. 

This load test is usually conducted in the service rack facility, generally in 

the vicinity of the engine shop area. Load test facilities are operated on a 

24-hour per day basis. 

In addition to the repair facilities, the locomotives go through a 

routine maintenance inspection at a service area. This servicing primarily 

includes washing, sanding, fueling and analysis of the lube oil. Other minor 

underbody inspections and lubrications may also be performed. The main source 

of noise at the service and repair areas can be attributed to the idling 

locomotives clustered in the facility at any given time. 

Reducing noise impacts from repair facilities, and load cell testing 

and service areas may require construction of large barriers or enclosure of 

the testing area. Where enclosure or barriers are impractical because of the 

size of the area, relocation of the test area to greater distances away from 

property lines will reduce property line noise levels. 

Wheel/Rail Noise 

The four main sources of wheel/rail noise are: squeal, impact, roar 

and flange rubbing. The major wheel/rail noise emissions are associated 

with mainline operation and have levels which increase with train speed; 

however, wheel squeal is occasionally a yard problem and can occur at very 

slow speeds. Wheel squeal and flange rubbing occur when a train negotiates a 

tight curve. 
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The squeal noise from tight curves in yards can be mitigated by use of 

automatic rail oilers, 'and local barriers along tight curves. 

Miscellaneous Sources 

Railroad yards contain various miscellaneous sources of noise. Among 

these are loudspeakers, horns and whistles. These noises are different in 

nature from most other types of railroad noise because they are primarily used 

intentionally as warning devices to convey information to the receiver rather 

than being unwanted by-products of some other activity. They are regulated at 

the Federal and State levels as safety devices rather than noise sources. 

NOISE CONTROL FOR ALTERNATIVE REGULATORY OPTIONS 

The noise control technology for railyard noise sources has been analyzed 

for specific regulatory options. The noise control options presented are 

believed to reflect the most practical approaches for the noise sources 

considered. These approaches take into account difficulties which arise due 

to operational problems including constraints imposed by yard geometries and 

safety considerations. The options considered are for the following sources: 

Active retarders 

Locomotive load cell test standards 

Car coupling 

Switcher locomotives 

Regulatory sound levels associated with the various options are presumed to 

be measured at the receiving property in accordance with the measurement 

procedures described in Appendix A. 

Options for Retarder Noise Reduction 

Of the three methods for reducing retarder noise which have been 

discussed previously, only barriers significantly reduce the intensity of the 
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retarder squeals. Lubrication systems and ductile iron shoes both reduce the 

frequency of squeals but are ineffective in lowering the peak noise levels 

when squeals occur. 

Although retarder barriers have been found very effective in reducing 

peak noise levels, their use around group retarders may be limited because of 

space limitations arising from close trackage. Industry sources claim that 

construction would be impossible around 50% of the group retarders.10 How

ever, close trackage and clearance problems rarely occur at the master 

retarder so that noise absorptive barriers can almost always be placed at 

those sites. To reduce the sound level of squeals from group retarders at 

receiving property, barrier walls can be constructed along the rail property 

boundaries. Assuming the railyard geometries identified in Section 3, reflec

tive barrier walls of 10 to 15 feet (3.0 to 4.6 meters) in height and 1500 

feet (457 meters) in length would reduce maximum levels by 10 to 20 dB at the 

receiving property. The barrier walls can be wooden or masonry with con

struction similar to that now commonly used for noise control along highways. 

Three specific retarder noise options with receiving property regulatory 

limits and corresponding noise control measures have been analysed. These 

are: 

Option Receiving Property Limit (dB) 

1 94 

2 84 

3 83 
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Noise Control 

8 ft x 1500 ft (2.5 m x 457 m) 
barrier wall at boundary nearest 
the master retarder and 8 ft x 
1500 ft (2.5 m x 457 m) wall 
along the opposite boundary. 

15 ft x 1500 ft (4.6 m x 457 m) 
barrier wall at boundary nearest 
the master retarder and 10 ft x 
1500 ft (3.0 m x 457 m) wall 
along the opposite boundary. 

In addition to treatment listed in 
Option 2, 12 ft x 150 ft (3.7 m x 
45.7 ·m) absorptive barriers are 
placed around the master retarder. 



The noise control measures assume a baseline average max A-weighted sound 

level from retarder squeal of 111 dB at 30 meters. For the typical low volume 

hump yard, which is the worst case (retarder nearest to property line), the 

master retarder is 64 meters from the near side property lines. The group 

retarders also average 64 meters from nearest property line although they are 

distributed - - some closer and others further away. The reduction in sound 

levels due to the insertion of barrier walls at the property line can be 

estimated by treating the retarders as a point source and assuming a barrier 

attenuationll (Ab) of: 

f°i ( vttN ) + 5 N > - 0.2 
A -

0 

°8 
tanh v'2"1i 

b 
N < - 0.2 

where: 

N•+ (2/A) (A + B - d) 

is the acoustic wave length for retarder squeal (approximately 0.15 m) 

A + B - d • path length difference between the shortest distance over the 
barrier to the receiver, and the straight line distance from the source 
to the receiver. 

The receiving property is assumed to be 15 meters beyond the wall. The 

sound level at the receiving property is estimated by subtracting the barrier 

attenuation plus air/ground attenuation (0.33 dB/m) from the noise levels 

that would otherwise occur at the receiving property. 

Although the insertion loss achievable with absorptive barriers at the 

master retarders is approximately 20 dB, the average A-weighted maximum 

retarder sound levels at the property lines will be'only slightly reduced 

by those barriers since the property line levels result from the combined 

effect of both the master and group retarders. 
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Options for Load Cell Test Noise Reduction 

Where load cell testing can not be positioned sufficiently distant from 

the property line to reduce load test noise to acceptable levels, enclosures 

or barriers can provide the necessary noise control. Unless a facility 

enclosure is desired for reasons beyond noise reduction, it is probable that 

barriers will be the preferred treatment. Absorptive barriers, 7.6 meters 

high and similar in construction to those which have been described in de

tail for the master retarders will provide approximately 15 dB reduction in 

the maximum load test A-weighted noise levels. Since there is a large low 

frequency component in locomotive noise emissions (See Figure 4-3) sound 

absorbing masonary blocks should also be considered for barrier construction 

material to better attenuate annoying low frequency sound. 

Two options with receiving property regulatory limits and corresponding 

noise control measures have been analyzed. They are: 

Option 

1 

2 

A-Weighted 
Receiving Property Limit (dB) 

67 

65 

Noise Control 

Absorptive barriers 20 ft x 150 
ft (6.1 m x 45.7 m) placed 25 ft 
(7.6 m) from track certerline. 

Absorptive barriers 25 ft x 150 
ft (7.6 m x 45.7 m) placed 25 ft 
(7.6 m) from track centerline. 

The noise control measures assume a baseline load test A-weighted sound level 

of 90 dB at 30 meters. The expected worst case occurs in flat yards where the 

load test cells average 92 meters from the nearest property lines. The 

accoustic center for the load test noise is assumed to be located approximately 

3.6 meters above ground level. The insertion losses for the two cases are 

conservatively estimated at 13 and 15 dB corresponding to the 20 feet and 25 

feet (6.1 and 7.6 meters) high barriers. 
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Options for Switcher Engine Noise 

The most practical approach to reducing noise from switcher engines 

is to retrofit the engines with exhaust silencers. The reduction achievable 

through the use of silencers will vary slightly from model to model due to 

variations in component noise emissions for each model. However, the in

vestigations which have been conducted indicate that exhaust noise is a major 

contributor to locomotive noise, expecially at high throttle settings. As 

part of the proposed interstate rail carrier regulation docket, industry 

provided data indicating that little or no reduction was achieved on two 

switcher models when the engines were tested at idle. Reductions of 3 to 5 dB 

A-weighted were recorded at the higher trottle settings. The models tested 

were EMD MP15AC and EMD SWlOOl. These relatively low horsepower engines, 1500 

HP and 2000 HP respectively, are typical in operating characteristics of 

models designed specifically for the purpose of switching. Measured sound 

levels with and without silencers are shown for each throttle setting in 

Table 4-2. The results shown in Table 4-2 coupled with the fact that switchers 

spend much of their time at low throttle settings indicate that for most of 

the operating time the reductions in switcher noise levels will be nominal. 

However, the measured noise levels at idle are only 65 dB at 30 meters and 

significant noise reductions do occur when the engines operate at throttle 

settings that produce their peak noise levels. 

An important factor to consider for a retrofit program is the avail

ablility of space for positioning a muffler. A detailed evaluation of space 

availability was conducted for the 1975 rail carrier regulation and appears in 

the 1975 Background Documentl as Appendix I. The results of that evaluation 

indicate that sufficient space is available above the hood for models designed 

as switchers. For road engines that are used as switchers the availability of 

space above the hood is less certain. In some instances exhaust manifolds may 

need to be enlarged and the muffler installed under the hood. It is also 

possible that some units have been modified in ways that make muff !er in

stallation difficult. In tests conducted by the Donaldson Company for the AAR 

on two road locomotives, EMD models SD 40-2 and GP 380-2, reductions in total 

noise emissions were again less at the lower throttle settings than at high 
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throttle settings, however, on the SD-40-2 a 5.5 dB reduction in A-weighted 

levels were recorded at 30 meters at throttle setting 2. Although the mufflers 

used in the study were large (18 dBA reduction at 1 meter) and would not fit 

the confines of the locomotives, the report concluded that a smaller muffler 

(10 dBA reduction at 1 meter) would result in the same overall noise reduction 

at 30 meters as the larger muffler. The test results are indicated in Tables 

4-3 and 4-4. 

The regulatory options considered to reduce noise from switcher engines 

would limit the maximum sound levels measured at 30 meters. Differing maximum 

sound levels would be permitted for idling and moving modes of operation. Two 

specific options have been analyzed. They are: 

Option 

1 

2 

A-weighted 
Regulatory Levels (dB) 

Idle Moving 

70 

67 

90 

88 

Noise Control 

Muffler retrofit 

Muffler retrofit 

The available data indicate that Option 1 would require no noise control at 

all for most switchers. Option 2 appears to be right at the level where 

abatement will be required for the noisier engines. Although the level at 

idle, for Option 2 would be 2 dB above the current energy averaged sound 

levels, the existing variation about the average along with measurement 

uncertainties (± 1.5 dB) will require that a substantial part of the switcher 

fleet be retrofited with exhaust silencers. 

Options for Reducing Car Coupling Noise 

Two of the regulatory options considered for reducing car coupling noise 

are based on expected average coupling noise levels associated with car coupling 

speed limits. The remaining options are based on car coupling speed limits, 

but provide noise limit waivers when car coupling occurs below designated limit 

speeds. The specific regulatory options are: 
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Table 4-2 

END SWITCHER LOCOMCTrIVE SOUND LEVELS WITH AND WITHOUT SILENCERS* 

Low 
Throttle Position Idle Idle Idle 1 2 3 4 5 6 7 8 

Cooling Fan ON ON OFF ON ON ON ON ON ON ON ON 

MP25AC with spark 63 65 65 63 73 78 81 83 85 87 90 
arrester manifolds 

MP25AC with spark 63 65 65 68 72 75 78 80 82 84 85 
arrestor/silencer 

"'" I 
N 
Cl 

Raditor shutter OPEN OPEN CLOSED OPEN OPEN OPEN OPEN OPEN OPEN OPEN OPEN 
position 

SW 1001 with spark 65 65 66 73 77 79 80 84 86 89 
arrestor manifolds 

SW 1001 with spark 65 65 66 72 76 78 82 82 83 86 
arrestor/silencer 

*single unit sample A-weighted sound levels in dB - slow response central tendency, 100 ft 
(30 m) to the side of the locomotive on a stationary load test. Source: EMD. 
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Table 4-3 

SUMMARY OF LOCOMOTIVE MUFFLER ACOUSTICS TESTS 

SD 40-2 

Locomotive without Muffler 

Noise Level Number 
Throttle @ 30 m of Fans 
Setting (dB) Running 

Idle (no load) 65.6 1 
1 66.5 1 
2 72 1 
3 74 1 
4 77.5 1 
5 84.5 1 

'6 84.5 1 
7 85 2 
8 85 2 

Notes: 
1. Ambient noise levels: 47-55 dB(A) 
2. Ambient temperatures: 80-90°F 
J. Wind Speed: 10-20 mph 
4. Sound levels are A-weighted. 

Locomotive, BN Road 6332 

Locomotive with Muffler 

Noise Level Number Reduction in 
@ 30 m of Fans Total Locative 

(dB) Running Noise @ 30 m (dB) 

64 1 1.5 
64 1 2.5 
66.5 1 5.5 
68 1 6 
71 1 6.5 
74.5 1 10 
76 2 8.5 
80 2 5 
81 2 4 

Reduction in 
Exhaust Noise 

@ 1 m (dB) 

18.5 
18.5 
17 
18 
19 
18 
16 
19 
19 
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Table 4-4 

SUMMARY OF LOCOMOTIVE MUFFLER ACOUSTICS TESTS 

GPD 38-2 Locomotive, BN Road 2092 

Locomotive without Muffler 

Noise Level Number 
·Throttle @ 30 m of Fans 
Setting (dB) Running 

Idle (no load) 60.S l 
1 64 1 
2 68 l 
3 73 1 
4 78 1 
5 79 1 
6 82 1 
7 84.S 1 
8 86.5 1 

Notes: 
1. Ambient noise levels: 54-55 dB(A) 
2. Ambient temperatures: 80-95°F 
3.. Wind Speed: 10-30 mph 
4. Sound levels are A-weighted. 

Locomotive with Muffler 

Noise Level Number 
@ 30 m of Fans 

(dB) Running 

60.5 1 
62 1 
65.S 1 
67 1 
72 1 
75 1 
75 1 
79 1 
81 2 

Reduction in 
Total Locative 

Noise @ 30 m (dB) 

0 
2 
2.5 
6 
6 
4 
7 
s.s 
5.5 

Reduction in 
Exhaust Noise 

@ 1 m (dB} 

18 
16 
18 
19 
19 
16. 5 
18 
17 
11.s 



A-weighted 
Options ResulatorI Limit* 

1 91 

2 91 

3 85 

4 92 

5 92 

Exception Condition 

less than six mph 

none 

less than four mph 

none 

less than eight mph 

*Measured at receiving property. 

Based on the noise data presented in Appendix H, the energy average sound 

levels of railcar impacts can be described _by the following relationship. 

Lu.ax • 75 + 32.5 log v (1) 

where Lmax is based on the fast meter response in dB at 

(30 meters) and v is in mph. 

It is the relationship between average maximum sound level and car coupling 

speed that provides the basis for impact reduction. The current practice is 

for railcars to be coupled at speeds distributed over a several mph range. 

Data provided by Conrail indicate the average speed recorded for 60,958 

measurements taken at 7 classifications yards was 4.75 mph. The distribution 

of impacts as a function of railcar speed at impact is given in Table 4-5. 

Table 4-5 

DISTRIBUTION OF RAILCAR IMPACTS 

Speed (mph) 

0-2 
2-3 
3-4 
4-5 
5-6 
6-7 
7-8 
8-9 
9-10 

10-11 
11-12 
12-18 

4-29 

Percentage of Impacts 
in Speed Interval 

1.1 
4.8 

13.2 
24.2 
31.2 
13.8 
6.2 
3.2 
1.3 
o.s 
0.2 
0.1 



As the percentage of rail cars in excess of a given speed (4,6 or 8 mph) is 

reduced, the average velocity level is reduced and the expected sound level 

is correspondingly reduced. It is estimated that eliminating speeds in excess 

of 6 mph will reduce A-weighted average max levels 1 to 2 dB; while restrict

ing coupling speeds to less than 4 mph would reduce the levels by 7 to 8 dB. 

It is probable that a reduction of coupling speed to less than 4 mph 

would require a considerable increase in control effort on the part of switch 

engine operators. In many yards where the classification area is slope 

graded to aid rail car rollability, switch engine operators might need to 

push cars much closer to the point of coupling rather than letting them roll 

free for several car lengths as is the current practice. 

SUMMARY 

The noise source level reduction achievable for specific sources 

considered in the regulatory source options are summarized in Table 4-6. 

A summary of noise control treatments for the options appears in Table 

4-7, and estimated noise levels at the receiving property after source treat

ment are presented in Tables 4-8, 4-9, 4-10, and 4-11. 
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Noise Sources 

Retarders (Master) 

Retarder (Master 
or 

Group) 

Load Cell Test 

Switcher Engine 
Noise 

Car Coupling 

Table 4-6 

NOISE SOURCES AND SOUND LEVEL REDUCTIQNS 

Noise Control Techniques Range of Reduction in 
A-Weighted Sound Level (dB)* 

Absorptive Barriers 16-22 
150 ft x 12 ft (46 m x 3.7 m) 

(a) Reflective Boundary Walls 9-11 
1500 ft x 8 ft (457 m x 2.5 m) 

(b) Reflective Boundary Walls 16-21 
1500 ft x 15 ft (457 m x 4.6 m) 
1500 ft x 10 ft (457 m x 3 m) 

(a) Absorptive Barriers 12-14 
150 ft x 20 ft (45.7 m x 6.1 m) 

(b) Absorptive Barriers 14-16 
150 ft x 25 ft (45.7 m x 7.6 m) 

Exhaust Silencer 0-1 at idle 
1-5 moving 

(a) Reduce coupling speeds 7-8 
to less than 4 mph 

(b) Reduce coupling speed 1-2 
to less than 6 mph 

(c) Reduce coupling speeds 0-1 
to less than 8 mph 

* These are the expected ranges of reduction in maximum sound levels for 
single events depending on the type of noise source, the distance from the 
sound to yard boundary and other factors. In the case of retarders, the 
reductions shown are the barrier insertion loss values; the overall noise 
reductions will be less due to finite barrier effects. The reductions in 
terms of the Ldn scale for each option or type of source are discussed in 
Section 5. 
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Retarders 

Load Cells 

Switch Engines 

T6 

Car Coupling 

T1 

Ts 

T9 

Table 4-7 

SUMMARY OF NOISE CONTROL TREATMENT 

Barrier walls 1500 ft x 8 ft (457 m x 2.5 m) near side 
and 1500 ft x 8 ft (457 m x 2.s m) far side 

Barrier walls 1500 ft x 15 ft (457 m x 4.6 m) near side 
and 1500 ft x 10 ft (457 m x 3.0 m) far side 

In addition to T2, 150 ft x 12 ft (45.7 m x 3.7 m) 
absorptive barriers are placed around the master retarder 

Absorptive barriers 150 ft x 20 ft (45.7 m x 6.1 m) 
placed 25 ft (7.6 m)from track centerline 

Absorptive barriers 150 ft x 25 ft (45.7 m x 7.6 m) 
placed 25 ft (7.6 m) from track centerline 

Exhaust Silencer 

Reduce rail car coupling speeds to less than 4 mph 

Reduce rail car coupling speeds to less than 6 mph 

Reduce rail car coupling speeds to less than 8 mph 
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Table 4-8 

ESTIMATED NOISE LEVELS FOR RETARDERS 

Baseline Levels Achieved 
Yard type and Distance to nearest A-Weighted by treatments** (dB) 
traffic rate receiving property* (m) Levels (dB) T1*** T2 T3 

Hump 

Low volume 79 m 104 94 84 83 

Medium volume 110 m 100 90 80 79 

High volume 128 m 98 88 78 77 

*15 m beyond assumed property line 

**under the proposed measurement methodology for compliance determination the levels listed 
would be adjusted for activity in accordance with adjustment factors listed in Table 2 of 
Appendix A. 

***Treatment code shown in Table 4-7. 
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Yard type and 
traffic rate 

Hump 
(High volume 

Flat 
(High volume 

only) 

only) 

Table 4-9 

ESTIMATED NOISE LEVELS FOR LOAD CELL TESTS 

Distance to nearest 
receiving property* (m) 

128 

107 

Baseline 
A-Weighted 
Levels (dB) 

78 

80 

Levels Achieved 
by treatments** (dB) 

T4 T5 

65 63 

67 65 

*is m beyond assumed property line 

** Under the proposed measurement methodology for compliance determination the levels listed 
would be adjusted for activity in accordance with adjustment factors listed in Table 2 of 
Appendix A. 
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Table 4-10 

ESTIMATED NOISE LEVELS FOR CAR COUPLING 

Baseline Levels Achieved 
Yard type and Distance to nearest A-Weighted by treatments* (dB) 
traffic rate property line (m) Levels (dB) T7 Tg T9 

Hump 

Low 210 89 81 87 88 
Medimum 310 85 77 83 84 
High 370 83 75 81 82 

Flat 

Low 110 95 87 93 94 
Medimum 110 95 87 93 94 
High 300 86 78 84 85 

Industrial 230 88 80 86 87 

Small Industrial 170 91 83 89 90 

*under the proposed measurement methodology for compliance determination the levels listed would be 
adjusted for activity in accordance with adjustment factors listed in Table 2 of Appendix A. 



Yard type 

Proposed measurement 
Methodology 

~ 
Receiving property 

I measurement for w 

°' idling switcher 

Hump 

Low 
Medimum 
High 

Flat 

Low 
Medimum 
High 

Table 4-11 

ESTIMATED NOISE LEVELS FOR SWITCHERS 

(Idle) 
(Moving) 

Measurement 
Distance {m) 

30 
30 

64 
95 

113 

33 
33 
92 

Baseline 
A-Weighted 
Levels (dB) 

66 
90 

59 
56 
55 

65 
65 
56 

Levels achieved 
by treatment (db) 

T6 

65-66 
85-89 

58 
55 
54 

64 
64 
55 
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SECTION 5 

HEALTH AND WELFARE IMPACT 

INTRODUCTION 

Benefits to Public Health and Welfare 

The phrase "health and welfare", in this analysis and in the context 

of the Noise Control Act, is a broad term. It includes personal comfort 

and well-being, and the absence of mental anguish, disturbance and annoy

ance, as well as the absence of clinical symptoms such as hearing loss or 

demonstrable physiological injury. In other words, the term applies to the 

entire range of adverse effects that noise can have on people, apart from 

economic impact. 

Improvements in public health and welfare are regarded as benefits of 

noise control. Public health and welfare benefits may be quantified both in 

terms of reductions in noise exposures and, more meaningfully, in terms of 

reductions in adverse effects. This analysis first quantifies rail facility 

noise exposure (numbers of people exposed at different noise levels), then 

translates this exposure into a community impact. 

People are exposed to noise from rail facilities in a variety of 

situations. Some examples are: 

1. Inside a home or workplace 

2. Outdoors, at home or in commercial and industrial areas 

3. As a pedestrian, or participant in recreational activities 

Effects of Noise on People 

Noise affects people in many ways, although not all noise effects 

will occur at all levels. Rail facility noise may or may not produce 
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the effects mentioned below, depending on exposures and specific situations. 

The discussion here refers to noise in general. 

The best-known noise effect is probably noise-induced hearing loss. 

Noise-induced hearing loss characteristically that it first occurs in 

the high-frequency area of the auditory range which is important for the 

understanding of speech. As a noise-induced hearing loss develops, the 

sounds of speech which lend meaning become less and less discriminable. 

Eventually, while utterances are still heard, they become merely a series 

of low rumbles, and the intelligibility is lost. Noise-induced hearing loss 

is a permanent loss for which hearing aids and medical procedures cannot 

compensate. 

Moreover, noise is a stressor. The body has a basic, primitive response 

mechanism which automatically responds to noise as if to a warning or danger 

signal. A complex of bodily reactions (sometimes called the "flight-or-fight" 

response), which is mostly beyond conscious control, takes place. When noise 

intrudes, reactions such as elevation of blood pressure, changes in 

heart rate, secretions of certain hormones illto the bloodstream, changes in 

digestive processes and increased perspirat~on on the skin may occur. 

This stress response occurs with individual noise events, but it is 

not yet known to what extent the reactions seen in the short term become, 

or contribute to, long-term. stress disease such as chronic high blood pres

sure. Therefore, the stress response to noise cannot yet be quantified. 

On the other hand, some of this stress response may be reflected in 

what people express as "annoyance", "irritation" or "aggravation". This 

analysis does quantify the generalized adverse response of people to environ

mental noise. To the extent that physiological stress and.verbalized annoyance 

are related, the "general adverse response" quantity may be seen to partially 

represent or indicate the magnitude of stress response. 

The general adverse response relationship to noise levels may also 

be seen as partially representing another area of noise effects: activity 
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interference. Noise interferes with many important daily activities such 

as sleep and communication. In expressing the causes of noise annoyance, 

people often report that noise interferes with sleeping, relaxing, concentra

tion, TV and radio listening and face-to-face and telephone discussions. 

Thus, the general adverse response quantity may be seen also as indicative of 

the severity of interference with activities. 

Measures of Benefits to Public Health and Welfare 

Because of inherent differences in individual response to noise, the 

wide range of rail facility configurations and environments, and the com

plexity of the associated noise fields, it is not possible to examine all 

situations precisely. Hence, in this predictive analysis, certain stated 

assumptions have been made to approximate typical, or average, situations. 

The approach taken to determine the benefits associated with alternative noise 

regulatory options is therefore statistical in that an effort is made to 

determine the order of magnitude of the population that may be affected at 

each "not to exceed" noise emission level. Some uncertainties with respect to 

individual cases or situations may remain. 

In general, reducing rail facility noise,levels at residential and 

commercial land uses is expected to produce the following benefits: 

1. Reduction in railyard noise levels and associated cumulative 

long-term impact upon the exposed population. 

2. Fewer activities disrupted by individual, intense noise or 

intruding noise events. 

3. General improvement in the quality of life, with quietness 

as an amenity. 

'nle approach taken for the analysis of health and welfare benefits 

resulting from various railyard noises abatement options was to evaluate the 

effects on the U.S. population of reducing noise levels at railyard boundaries 
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by abating the noise emissions of the predominant noise sources in railyards. 

(One prominent source of railroad noise, line-haul noise (locomotives and 

railcars), is currently subject to federal noise emission regulations.1,2) 

The noise source limits in the current regulation are designed to be 

compatible with a subsequent, more comprehensive regulation in the sense 

that the noise descriptors used for specific standards here are compatible 

with the day-night sound level (Ldn)• (See page 5-6.) The benefits (reduced 

impacts) calculated for each source are based on a railyard facility noise 

impact model which incorporates noise emissions from the dominant noise 

sources found in typical railyards. The latter portions of this section will 

first describe the railyard noise model, and then specify source reduction 

options and benefits. 

Health and Welfare Impact Measures 

In this analysis, no attempt was made to quantify the complexities 

of railyard noise exposures of people moving from environment to environment 

and activity to activity. Instead, the analysis quantifies residential 

noise levels and numbers of residents living within each different level 

of noise environment. '11lis is appropriate to a quantification of a community's 

general adverse response to rail facility noise. In addition, the analyses 

were conducted according to standard procedures, on the basis of population 

information which indicated only the typical local average population densities 

mean railyards, but with no differentiation between various land uses such as 

residential and commerical. This, in effect, quantified the impact on the 

redidents of the area regardless of whether they participate in residential or 

commerical activities. However, as discussed in the final part of this 

section, these are other specific benefits to be gained from protection of 

commerical property from excessive noise that are not quantified by this 

procedure or model. 

The health and welfare impact analysis uses a noise measure that integrates 

the sound pressure or energy fluctuations of the noise environment into a 

simple indicator of both sound energy magnitude and duration. This general 
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measure for environmental noise is the equivalent or average A-weighted sound 

(noise) level, in units of decibels. The general symbol for equivalent sound 

level is Leq. This indicator correlates well with the overall long-term 

effects of noise on the public heal th and welfare. The analytical expression 

for Leq is: 

Leq .. 10 log10 [ 1 ft2 p2(t) dt] 
ti-t1 t1 P2o 

where ti - t 1 is the interval of time over which the pressure levels 

are evaluated, p(t) is the time varying sound pressure of the noise and 

p0 is a standard reference pressure (20 micropascals). When expressed 

in terms of an A-weighted sound level, the equivalent sound level (Leq> 

is expressed by: 

where, in general, L(t) • 10 los10 [ 

10 

2 

p(t) I 
Po 

L(t)/10 

The impact of the cumulative noise environment on people is assessed 

in terms of the day-night sound level (Ldn> which is a noise rating scale 

developed by the EPA. Ldn is used as a rating scale for the daily (24-hour) 

sound exposure, and is based on Leq• It incorporates a weighting applied to 

nighttime noise levels to account for the increased sensitivity or reaction of 

people to noise intrusion at night. Thus, Ldn is defined as the equivalent 

sound level during a 24-hour period, with a 10 dB weighting applied to the 

noise exposure or levels for the noise events during the nighttime hours of 

10 P.M. to 7 A.M. This may be expressed by the following equation: 

lOL(t)/10 dt + 10 [L(t)+lO] /10 

where T•t3-t1, t1•7 A.M. on lst day, t2ml0 P.M. and t3 • 7 A.M. 

2nd day. 
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When values for average or equivalent sound levels during the daytime and 

nighttime hours (Ld and Ln, respectively) are known, Ldn can be expressed 

as: 

where Ld is the Leq for the period 7 A.M. to 10 P.M. and Ln is the 

Leq for the period 10 P.M. to 7 A.M. 

In the assessment of railyard noise impact, the Leq and Ldn scales 

are used to estimate the response of people exposed to various levels of 

noise. There is some variability in the general adverse response measure due 

to a number of social and demographic factors. However, in the aggregate for 

residential locations, the average degree of the expressed annoyance of groups 

of people increases as the cumulative noise exposure, as expressed by a rating 

scale such as Ldn, increases. For example, the different forms of response 

to noise, such as hearing damage, speech disruption or other activity inter

ference, and annoyance, were related to Leq or Ldn in the EPA Levels 

Document3. For the purposes of this study, criteria based on Ldn presented 

in the EPA Levels Document are used. Furthermore, if the outdoor level of 

Ldna55 dB (which is identified in the EPA Levels Document as requisite to 

protect the public health and welfare) is met, no adverse impact in terms of 

general annoyance and community response is assumed to exist on a statistical 

basis. 

The community response data presented in Appendix D of the Levels Document 

show that the expected reaction to an identifiable source of intruding noise 

changes from "none" to "vigorous" when the day-night average sound level 

increases from 5 dB below the level existing in the absence of the intruding 

noise to 20 dB above the level before intrusion. For this reason, a level 

which is 20 dB above Ldn • 55 dB is considered to result in a near maximum 

impact on the people exposed. Such a change in level would increase the 

percentage of .the population that is highly annoyed by 40 percent of the 

total exposed population. Further, the data in the Levels Document suggest 

that within these upper and lower bounds the relationship between impact and 
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level varies linearly, i.e., a 5 dB excess (Ldn•60 dB) constitutes a 25 per

cent impact, and a 10 dB excess (Ldn•65 dB) constitutes a 50 percent impact. 

For convenience of calculation, a function for weighting the magnitude of 

noise impact with respect to general adverse response (annoyance) has been 

used. This function, normalized to unity at Ldn • 75 dB, may be expressed 

as representing percentages of impact in accordance with the following 

equation: 

.05 (L-C) for L > C, 

FI • 

0 for L < c. 

L is the observed or measured Ldn of the environmental noise, and in 

this study the criterion level C is Ldn•SS dB. Note that FI can exceed 

unity at levels greater than Ldn • 75 dB. 

Thus, relative to projected community response, the impact of railyard 

noise is expressed in terms of both extensiveness (i.e., the number of people 

impacted) and intensiveness (the severity of impact) by multiplying the FI 
' 

value by the number of people (P) exposed for the corresponding noise level 

and area under consideration. This concept is illustrated and described in 

Figure 5-1. Additional explanation of the fractional impact procedure is 

given in Appendix G. 

In a particular area, then, the equivalent noise impact (ENI1),* or 

the number of people who are considered 100 percent affected, is given by: 

*Equivalent Noise Impact (ENI) was the term in use at the outset of this rule
making action. It has since been changed to LWP, or Level Weighted Population. 
For the sake of consistency, "ENI" will continue to be used throughout this 
rulemaking. Likewise, the term "Fractional Impact" (FI) is used here instead 
of the more recent notation W(Ldn>• 
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EQUIVALENT NOISE IMPACT: A 
METHOD TO ACCOUNT FOR THE 
EXTENT AND SEVERITY OF NOISE 
IMPACT 

Equivalent Noise Impact (ENI) 
expresses. both the extent and the 
severity of a noise impact. The extent 
of impact refers to the number of peo
ple who are adversely affected, while 
the severity represents the degree to 
which each person is affected. ENI 
provides a simple, single number used 
to compare benefits of different noise 
reduction options. 

It has been determined that an 
outdoor Ldn value of 55 dB (or an 
indoor Ldn of 45 dB) represents the 
lower threshold of noise jeopardizing 
the health and welfare of people. In 
the rarige above these levels, noise may 
be a cause of adverse physiological and 
psychological effects. These effects 
often result in annoyance and com
munity action. Above an Ldn of 75 dB, 
noise, in time, may cause hearing loss 
and the possibility of other severe 
health effects. 

The computation of ENI allows 
one to combine the number of people 
jeopardized by noise above an Ldn of 
55 dB with the degree of impact at 
different noise levels. The figure is a 
pictorial representation of the EN I 
concept. The circle is a noise source 
which emits noise to a populated 
area represented by the figures. The 
various partial amounts of shading 
represent various degrees of partial 
impact by the noise. Note that those 
people closest to the noise source are 
more severely threatened. The partial 
impacts are then summed to give the 
Equivalent Noise Impact. In this ex
ample. 6 people who are adversely 
affected by the noise (partially shaded) 
results in an Equivalent Noise Impact 
(ENI) of 2 {totally shaded,. 

FIGURE 5-1 

EQUIVALENT NOISE IMP ACT 

• 



Thus, for example, in a populated area where 1000 people are exposed to 

an Ldn (averaged over the area) of 60 dB, or an FI • 0.25, the noise 

impact is considered equal to 250 people 100 percent affected. Since Ldn 

from a given source varies with distance, the FI value will vary with distance 

also, and the total equivalent impact is obtained by integration of the 

summation of the ENii values in the successive increments of area out from 

the source. In the general form, the total equivalent impact rating is: 

Summary of Analysis 

A railyard noise generation and propagation model was developed to 

assess the health and welfare impact due to noise from railyards. The 

impact assessment used the Ldn noise rating scale and the ENI rating 

procedure based on comm.unity annoyance response. The model included noise 

generation and propagation equations for each major railyard noise source 

identified. Railyard configurations and activity parameters were investi

gated to determine the distribution of noise sources, and the noise event 

occurrence rates and durations within the railyards. Baseline Ldn values, 

noise source to boundary distances and characteristic source lengths, where 

required, were determined for each source, and a computer model was developed 

to estimate both the baseline total population exposed to railyard noise and the 

number of people impacted by the railyard noise greater than the 55dB criterion 

level. In addition, the reductions in noise impact achieved were determined 

assuming a number of alternative noise reduction options (as discussed in 

Section 4). 

RAILYARD DISTRIBUTIONS, CONFIGURATIONS AND NOISE SOURCES 

Distribution and Numbers of Railyards 

As a result of the identification and classification study of rail

yards discussed in Section 3 the four basic railyard categories used in the 

impact model were: 
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o Hump Classification Yards 

o Flat Classification Yards 

o Flat Industrial Yards 

o Small Flat Industrial Yards. 

The railyard types and locations were also grouped by the average 

level of activity (traffic rate) and the population size of the urban area 

in which the yard is located. 

A summary of the railyard data discussed in Section 3 is shown in 

Table 5-1 by type of yard, place size of yard location and rate of traffic 

(activity). The distribution of yards by the six place size classes in 

Tables 3-11 and 3-12 was translated into the distribution shown in Tables 3-14 

and 5-1 since the level of detail necessary to develop the noise impact model 

required only 3 place size classes. 

Railyard Configurations and Noise Sources 

The EPIC analyses discussed in Section 3 resulted in the derivation 

of the typical or average railyard configurations and dimensions shown in 

Figures 3-8 and 3-9. In essence the shapes of flat classification railyards 

are complex and asymmetrical, but can generally be considered to have separate 

receiving and departure areas with a wider classification and railcar storage 

area near the central part of the whole facility. The main operational area 

or traffic region in each of the subyard areas is not centered between the 

boundaries. It appears from visual observation (see EPIC analyses, Section 3) 

that some of the noise sources are nearer one side than the other. The 

configurations of the industrial and small industrial flat yards appeared 

to be somewhat simpler as indicated by Figure 3-9. 

The analysis of types of noise sources to be considered in the noise 

impact model is also discussed in Section 3. In general there were 11 types 

of sources in hump yards, 8 types in flat classification yards and 4 types 

in the other yards. These noise sources are listed in Table 5-2. 
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U1 
I 

...... .... 

Yard Type 

I Hump Classification 

II Flat Classification 

*III Industrial 

*IV Small Industrial 

Total/Place size 

Table 5-1 

RAILYARD DISTRIBUTION BY YARD TYPE, 
PLACE SIZE AND TRAFFIC RATE CATEGORY 

NUMBER OF RAILYARDS 

Place Size (Population) 

Less Than 50,000 50,000 to 250,000 

Traffic Rate Traffic Rate 
Low Med High Total Low Med High Total 

19 19 14 52 14 12 8 34 

321 204 104 629 135 83 44 262 

849 239 

1262 133 

2792 668 

Greater Than 250,000 

Traffic Rate 
Low Med High Total Total/Yard Type 

13 16 9 

115 70 37 

38 

222 

293 

156 

709 

124 

1113 

1381 

1551 

Grand Total: 

4169 

*Industrial and small industrial yards were not categorized by traffic rate. 



Table 5-2 

RAILYARD NOISE SOURCES 

HUMP YARD - NOISE SOURCES: 

Mr - Master Retarders (Includes Group, 
Intermediate, and Track) 

HS - Hump Lead Switchers 

IR - Inert Retarders 

MS - Makeup Switchers 

CI - Car Impacts 

IL - Idling Locomotives 

LT - Locomotive Load Test 

RC - Refrigerator Cars 

IS - Industrial and Other Switchers 

OB - Outbound Trains (Road-Haul plus Local) 

IB - Inbound Trains 

FLAT CLASSIFICATION YARD - NOISE SOURCES 

CSE - Classification Switchers, 
of Yard 

csw - Classification Switchers, 
of Yard 

CI - Car Impacts 

IB - Inbound Trains 

OB - Outbound Trains (Road-Haul 

IL - Idling Locomotives 

LT - Load Tests 

RC - Refrigerator Cars 

FLAT INDUSTRIAL YARD - NOISE SOURCES: 

SE - Switch Engines 

Cl - Car Impacts 

East End 

West End 

plus Local) 

IB - Inbound Trains (Road-Haul plus Local) 
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The general locations of noise source operations in the various yard 

types are indicated in Figure 5-2. There were insufficient data to determine 

the typical distances between types of sources and more specific locations of 

all the sources. Therefore it was·assumed, for example, that in the hump 

classification yards the hump lead switch engines (HS) and inbound train (IB) 

locomotives operated back and forth in the full length of the receiving area, 

while the make-up and industrial switch engines (MS, IS) and the outbound 

train locomotives operated back and forth in the full length of the departure 

area. The remaining sources either were known to or were assumed to operate 

in the classification area. Similar data or assumptions hold for the flat 

classification yards. Thus all the moving sources operate in the receiving 

and departure areas, while all the stationary sources operate in the 

classification area. 

POPULATION DENSITY ANALYSES 

Local Average Population Density 

The evaluation of railyard noise impact and the development of a noise 

impact model required an analysis of population densities for the railyard 

locations. However, the exact location of each of the 4169 railyards in the 

U.S. and the population densities in the vicinity of the yards was not known 

or practical to determine. 

Since the number of.each type of yard in selected population size classes 

{for cities near or in which the yards were located) had been determined {see 

Section 3), the only choice in obtaining representative population densities 

was to select samples of yards of each type and determine representative 

population densities by averaging the greater urban area average population 

densities for each place size class. It was recognized that these large scale 

average density values would not reflect the site specific land use patterns 

at railyards and thus did not represent railyard noise impacted residential 

area population densities. 
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CLASSIFICATION YARDS: 

HUMP YARD 

NOISE SOURCES*: HS, 18 MR, IL, LT, Cl, Cl, RC, IR MS, IS, OB 

dt t f 
;1 d3 d 

----~--r------ l -------1-------.. 
(a) d

2 d4 (d) d2 

' 
(bl (c) 

1 
I • 1, 1, 

I . 1 
RECEIVING AREA 

2 
CLASSIFICATION AREA DEPARTURE AREA 

FLAT YARD 

NOISE SOURCE: CSW, IB IL, LT, Cl, Cl, RC CSE, OB 

INDUSTRIAL YARD 

NOISE SOURCES*: 18, SE, Cl, OB 

..,_ _______ -· --- _f ___ --t 

... , .. ______ , ------·~I 

*REFER TO TABLE 5-2 FOR SOURCE NAMES 

FIGURE 5-2. GENERAL LOCATIONS OF NOISE SOURCES IN RAIL YARDS 

5-14 

..1 



As discussed in Section 3, a decision had been made to randomly select a 

sample of railyards for determination of typical parameters needed to develop 

the noise impact model. Therefore in conjunction with the railyard configuration 

analyses, computerized census data were accessed to obtain site specific 

population data for each of the 120 railyards selected for examination. The 

objective was to obtain local average population densities in the areas 

adjacent to the railyards. These data were required to accurately assess the 

railyard noise impact in terms of equivalent number of people subjected to 

day-night average sound levels (Ldn> greater than 55 dB. 

The population data were generated by Consolidated Analyses Centers, 

Inc. (CACI) using their Site II System data base and computer program which 

incorporate 1970 block level census data. This program accesses and summarizes 

the 1970 census at the block and block group levels and also estimates the 

1977 population for the selected study areas based on such information as 

public utility connections and residential construction rates. The CACI 

system produced a Demographic Profile Report for each of the 120 railyards. 

Samples of these reports are shown in Appendix M, Figures M-1 and M-2. 

Preliminary analyses indicated that railyard noise could affect populations 

within 2500 ft (762 m) to 5000 ft (1524 m) of the yard boundaries. Therefore, 

for each railyard the study area selected was rectangular in shape extending 

the length of the yard complex and either 2500 ft (762 m) or 5000 ft (1524 m) to 

either side depending on the size of the yard (i.e., 5000 ft (1524 m) for 

classification yards and 2500 ft (762 m) for industrial and small yards). In 

each case, the site specific or local average population density was obtained 

by dividing the computer estimated 1977 population (produced by the computer 

program) by the area within the rectangular coordinates (excluding the railyard 

area). The resulting average population density values are shown in Table 

M-3, Appendix M. As discussed in Appendix M, there were a few cases of yards 

in scarcely populated areas which did not contain a population centroid in the 

study area about the yard even though there may have been populated census 

tract blocks in the selected area. In these few cases the study area was 

expanded into the immediate vicinity to obtain a group of census block population 
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data with which tp compute an average density. Any uncertainty associated 

with these cases is insignificant relative to the total results from the 

impact model since the cases are few and the impact values are small. 

Distribution of Railyards by Density Class 

The percentage of sample railyards in each density class or range was 

computed, and these values are shown in Table 5-3. 

The average density values and percentage distribution of railyards 

for the corresponding density range classes were assumed to hold for (or 

represent) the total population of railyards in the respective place size 

categories. Thus, for example, the percentage distribution of railyards in 

the smaller place size was assumed to hold for the yards in each yard categor} 

(type and traffic rate) in the small place size class shown in Table 5-1. 

Application of the percentage factors in Table 5-3 to the number of yards 

'shown for each yard type shown in Table 5-1 results in the total number of 

railyards of each type estimated for each density class as shown in Appendix 

M, Tables M-4 through M-7. 

RAILYARD NOISE MODEL 

General Description 

The noise sources identified in railyards include moving and stationary 

sources which have varying degrees of proximity to one another depending on 

the yard type, function and geometry. Some of the noise sources which 

contribute significantly to the overall noise environment are located or 

operated in specific areas of the yards while others may be randomly distri

buted in various sections of the yards. Even though many of the noise 

sources and activities can be characterized in terms. of their operational 

parameters, such as usage time or rate of occurrence, and distribution 

during the daytime and nighttime periods, an accurate definition of the 

typical positions of source groupings relative to one another and to the 
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Population 
Density Range 

(People/Sq Mi)* 

<500 

500 to 1000 

1000 to 2000 

2000 to 3000 

3000 to 5000 

5000 to 7000 

7000 to 11,000 

Table 5-3 

PERCENTAGE OF SAMPLE RAILYARDS 

BY POPULATION DENSITY RANGE 

Place Size Place Size 

Less than 50,000 to Population 
50, 000 250,000 Density Range 
People People (People/Sq Mi) 

% % 

20 10 .3 <1000 

15 12. 8 1000 to 3000 

32. 5 15.4 3000 to 5000 

17.5 17.9 5000 to 7000 

5 25.6 7000 to 10,000 

5 10.3 10,000 to 15,000 

5 1.1 15,000 to 22,000 

* To convert to People/Sq Km multiply by 0.386. 
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Place Size 

Greater 
than 250,000 

People 
% 

15 

25 

32.5 

5 

5 

15.8 

10 



railyard boundaries is not possible without considerable additional 

descriptive data on the 4169 railyards in the U.S. These data are not 

currently available. 

Therefore, a noise generation model was developed for each identified 

source for which a noise data base was available. Due to the uncertainty 

in the noise source locations, the basic preliminary assumption made for 

the ENI analysis was that the noise levels on the periphery of railyard 

complexes were due to widely separated individual sources and groups of 

sources of the same type. Additionally, examination of the yard noise 

source characteristics indicated that only two types of basic noise genera

tion models were necessary, one for stationary sources and another for 

moving sources. In the case of stationary or groups of like stationary 

sources, the corresponding average daily noise levels are a function of 

source strength and percentage of time operating or number of on-off events. 

For the moving sources, the average daily noise levels at any observation 

location are a function of source strength and number of pass-by events. The 

noise levels esitmated for the groups of distributed sources of the same 

type were used to determine property line noise levels for the impact analysis. 

The designations of source operation areas were based on the examination of 

location of specific operations and activities within each railyard type as 

far as possible, as previously discussed in Section 3. 

Another basic concept for the noise model was the grouping of railyards 

by two types, hump and flat yards, and three main functions: classification, 

industrial and small industrial yards. The classification yards are further 

separated into low, medium and high traffic categories, based on the number of 

railcars classified per day. Thus, there are eight typical yards in the 

composite model: 

o High Traffic or Activity Hump Classification Yards 

o Medium Traffic Hump Classification Yards 

o Low Traffic Hump Classification Yards 

o High Traffic Flat Classification Yards 
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o Medium Traffic Flat Classification Yards 

o Low Traffic Flat Classification Yards 

o Industrial Flat Yards 

o Small Industrial Flat Yards 

The basis for these groupings, and the supporting data on the number of 

yards and their distribution by location (place size) and traffic level, 

were developed in a railroad yard survey conducted for DOT.4 (See Section 

3.) Therefore, the noise generation model is thus based on the average 

noise level, average number of sources and average activity level data for 

each of the classes of yards which are either presented in the referenced 

document or derived from the statistical data therein. The model was 

developed on the basis of average or statistically expected values used in a 

deterministic procedure (as opposed to a stochastic model) to make relative 

comparisons. 

In view of the diversity and scope of details regarding railyards and 

their operations, the severe limitations of the available data and the time 

constraints imposed by the Federal Court ordered schedule for the development 

of the regulation, the railyard noise impact model was intended only to 

provide a consistent procedure for estimating the magnitude of impact on a 

national scale, and a basis for relative comparisons between an estimate 

of baseline impact and changes in impact as selected noise reduction options 

were considered. It was not possible, and there was no intent, to use the 

model for providing absolute accuracy of noise impact determinations, either 

for an individual yard, or for the total number of railyards. Additionally, 

the numbers of variables and assumptions required by the model made it 

impractical to conduct a composite uncertainty analysis to set bounds on the 

magnitude of impact with known confidence levels. Finally, there were no 

explicit legal requirements directing the Agency to base the noise regulation 

on benefits (reductions in noise impact). 

A schematic diagram of the railroad yard noise adverse response impact 

model outlining the basic elements of the model and the required input information 
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is shown in Figure 5-3. The railyard noise sources are listed in Table 5-2 

and Figure 5-2, and the representative or average noise level for each of 

the sources are discussed in Section 4 and listed in Table 4-1 and 

Table 5-4. 

Average Noise Source Levels 

The railyard noise data base provided average (energy basis) noise levels 

(Lave>* at a distance of 30 meters from the source for each of the major 

noise sources identified. In the case of such time-varying noise levels as 

retarder, car impact and locomotive pass-by the averages of the maximum 

A-weighted sound levels, Lave max were computed. In addition, for 

moving sources and intermittent sources a sound exposure level (Ls) was 

determined from Lave values and the correspon~ing event duration (or time

history). The Lave and Ls values were calculated according to: 

L ave 

L· s 

1 n 
.. 10 log ~ L 

i•l 

... Lave max + 10 log ( '1T ~)' for moving sources (Ref. 5); 

Ls = Lave max + 10 log teff' for stationary sources 

where: 

Li • Measured A-weighted sound level for specific event i, dB 

n • Number of measurements for each source 

Lave • Average or average maximum A-weighted sound level, dB 

D • Shortest distance between stationary observer 
and source path 

V • Source speed 

Teff • Effective duration, seconds. 

The results are shown in Table 5-4, which provides necessary input data for 

the noise impact model.2,6,7,8,9,10,11,12,13 
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RAIL- ACTIVITY RATES, 
YARD SOURCE OPERATION CYCLES, BASELINE Ldn 

- i-.. NOISE WISE LEVELS - RAIL YARD FOR EACH 
SOURCES DIMENSIONS SOURCE 

. 
NJISE ATTENUATION 

• GEOMETRIC 
SPREADING 

SOURCE 
LOCATIONS • AIR AND GROUND 

IN YARDS ABSORPTION 

e SHIELDING 
COMMUNITY NOISE 
IMPACT (ADVERSE 
RESPONSE, ENI): 

:00 IS E LEVELS 
PROPAGATED INTEGRATION OF 
BEYOND YARD ~ NOISE LEVEL 
BOUNDARIES FACTOR (FI) AND 

POPULATION EXPOSED 

FIGURE S-3. RAILROAD lARD NOISE IMPACT MODEL 



U1 
I 

N 
N 

Noise Source 

Master Retarder: 
Group, Track, and 
Intermediate 

Inert Retarder 

Flat Yard Switch 
Engine Accelerating 

Hump Switch Engine, 
Constant Speed 

Idling Locomotive 

Car Impact 

Refrigerator Car 

Load Test 
(Throttle 8) 

Table 5-4 

SOURCE NOISE LEVEL SUMMARY 

Number of Level of Energy Average* 
Measurements LAve. @ 30 m, dB 

410 111 

96 93 

30 83 

Ref. 6 78 

27 65(<2500 HP) 
55 67(>2500 HP) 

164 99 

23 67 

59 90 

* A-weighted I.max, Average for Intermittent or Moving Sources 

L 8 @ 30 m 

108 

90 

98 (5 MPH) 

95 (4 MPH) 

94 



The flat yard switch engine noise level represents the noise level 

for an acceleration condition associated with "kicking" (decoupling) cars, 

and pulling out a cut or block of cars. The hump switch engine noise level 

represents a condition of constant velocity for hump switching and other 

switch engine operations at a steady pull. The integration of the noise level 

time histories for retarder and car impact noise events given in the data base 

indicate average effective durations of 1/2 and 1/7 seconds, respectively. 

Additional discussion of the noise source level data base and determination of 

expected average levels for selected source types is provided in Appendix L. 

Noise Generation Models 

The noise rating scale selected to assess railyard noise impact is the 

day-night sound level, Ldn~ Since the railyard noise model is developed 

from measured sound levels for each individual source, a baseline Lan value 

is required for each source and for each level of activity. The empirical 

data base on railyard source noise levels in general provided average A-weighted 

sound levels (Lave> and single-event noise exposure levels (L8 ) as discussed 

in the previous section. It is necessary, then, to use the Lave or Ls 

values and the activity parameters to compute the baseline Lan values. The 

expressions for Lan will vary depending on the type of source, and mode of 

operation. The two general expressions used for Ldn at a given location 

are: 

Ldn • L8 + 10 log (Nd + lONn) - 49.4, and 

Lan • Leq(l) + 10 log (Nd + lONn) - 13.8, 

where 

Na • number of daytime events (or occurrences) 

N0 • number of nighttime events 

Leq(l) • the equivalent or average sound level for 1-hour periods 

Nd • number of hours operating during the daytime 

Nn • number of hours operating during nighttime. 
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The daytime and nighttime periods, are defined as 7 A.M. to 10 P.M. 

and 10 P.M. to 7 A.M., respectively. The two Lan expressions above 

are used with the baseline noise data to compute Lan values at 30 meters 

from the source. The latter of the two expressions is applicable when LeqCl) 

remains the same for all hours the source is operated. This condition was 

determined to hold for parked refrigerator cars, stationary idling locomotives 

and locomotive load tests. The first expression for Ldn is applicable to 

moving sources such as the switch engines, and to intermittent sources such as 

car impacts and retarder noises. 

A more detailed discussion of the distribution of sources in the rail 

yards and the methods and assumptions used to develop activity parameters 

is presented in Appendix N. 

RAILYARD NOISE IMPACT 

Railyard Boundary Noise Levels 

The baseline Lan values for the railyard noise sources were 

determined from: 1) average source noise levels at a reference distance of 

30 meters, 2) railyard source activity and operational parameters and 3) 

average attenuation factors for each noise source or group. These three 

parameters were used to compute railyard boundary noise levels which formed 

the basic input data base for the railyard impact model. The general expression 

for computing Lan values will be discussed in the following subsections. 

Analysis of the EPIC survey data indicated that hump and 

flat classification railyards have an asymmetrical configuration. As a 

result, a near and a far yard boundary distance was assigned to each yard 

source and an Lan value was determined for each boundary distance. The 

generalized configurations and dimensions for each.railyard type are shown 

in Figures 5-3, 3-8 and 3-9. A summary listing of the input data base Lan 

values as a function of distance to the near and far side of the yard 

boundary is presented in Tables 5-5 through 5-8. 
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U1 
I 
~ 
U1 

Table 5-5 

HUMP YARD NOISE SOURCE AVERAGE DAY-NIGHT· SOUND 
LEVEL (Ldn) AS A FUNCTION OF DISTANCES (dn&df) TO 

NEAR AND FAR SIDE OF YARD BOUNDARY AND TRAFFIC RATE CATEGORY 

Ldn (dB) FOR 
'IRAFFIC RA.TE CATECDRY 

Source LOW MEDIUM HIGH 
Location* Noise Source Near Side Far Side Near Side Far Side Near Side 

(a) @ 42 m @137 m @ 43 m @146 m @ 55 m 
Hump Switchers 65 60 68 63 69 
Inbound Trains 64 58 67 61 68 

(b) @ 64 m @192 m @ 95 m @192 m @113 m 
Retarders (Master 

and Group) 86 72 85 75 87 
Idling Locomotives 71 61 71 65 69 
Load Tests 75 

(c) @ 64 m @192 m @ 95 m @192 m @113 m 
Inert Retarders 68 54 67 57 69 
Refrigeration Cars 70 59 73 66 73 
Car Impacts** 67 55 66 59 66 

(d) @ 43 m @137 m @ 43 m @146 m @ 55 m 
Makeup Switchers 68 62 71 65 71 
Industrial Switchers 69 63 68 62 72 
Outbound Trains 65 59 68 62 69 

* Refer to Fig. 5.3 

Far Side 

@171 m 
64 
62 

@229 m 

76 
60 
69 

@229 m 
58 
66 
58 

@171 m 
65 
66 
63 

** There are two car impact groups, each group represented by an equivalent stationary source 
with the same levels as shown. 



VI 
I 

N 
0\ 

Source 

Table 5-6 

FLAT CLASSIFICATION YARD NOISE SOURCE AVERAGE 
DAY-NIGHT SOUND LEVEL {Ldn) AS A FUNCTION OF DISTANCES (dn&df) 

TO NEAR AND FAR SIDE OF YARD BOUNDARY AND TRAFFIC RATE CATEGORY 

Ldn (dB) FOR 
TRAFFIC RATE CATEGORY 

LOW MEDIUM HIGH 
Location* Noise Source Near Side Far Side Near Side Far Side Near Side 

{a) @ 30 m @107 m @ 30 m @137 m @ 91 m 
Classification 

Switchers {W) 69 64 74 67 71 
Inbound Trains 60 55 63 56 60 

(b) @ 34 m @107 m @ 34 m @128 m @ 91 m 
Idling Locomotives 78 68 81 70 73 
Load Tests 78 

{c) @ 34 m @107 m @ 34 m @128 m @ 91 m 
Refrigeration Cars 79 69 81 70 75 
Car Impacts** 69 58 73 61 66 

{d) @ 30 m @107 m @ 30 m @137 m @ 91 m 
Classification 

Switchers (E) 69 64 74 67 71 
Outbound Trains 64 59 67 60 63 

* Ref er to Fig. 5.3 

Far Side 

@183 m 

67 
57 

@213 m 
66 
70 

@213 m 
67 
56 

@183 m 

67 
60 

** There are two car impact groups, each group represented by an equivalent stationary source 
with the same levels as shown. 



Table 5-7 

FLAT INDUSTRIAL YARD NOISE SOURCE AVERAGE DAY-NIGHT 
SOUND LEVEL (Ldn) AS A FUNCTION OF DISTANCES (dn&df) 

TO NEAR AND FAR SIDE OF YARD BOUNDARY 

Ldn (dB) For 

Noise Source Near Side Far Side 

@ 70 m @ 70 m 
Inbound Trains 53 53 
Outbound Trains 53 53 
Switch Engines 69 69 
Car Impacts 65 65 

Table 5-8 

SMALL FLAT INDUSTRIAL YARD NOISE SOURCE AVERAGE DAY-NIGHT 
SOUND LEVEL (Ldn) AS A FUNCTION OF DISTANCES (dn&df) 
TO NEAR AND FAR SIDE OF YARD BOUNDARY AND TRAFFIC RATE 

Noise Source 

Inbound Trains 
Outbound Trains 
Switch Engines 
Car Impacts 

CATEGORY 

Ldn (dB) For 

Near Side 

@ 52 m 
54 
54 
64 
61 
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@ 52 m 
54 
54 
64 
61 



Noise Impact Model for Railyards 

The impact analysis methodology requires the determination of the variation 

of Ldn with distance from the railyard boundary. The basic general expression 

for computing Ldn values for each source or source group at any distance (D) 

from the source is: 

L~ 

a baseline Ldn value at D0 (the yard boundary), dB 

• distance from source to yard boundary, m 

n • 1 for moving sources 

n - 2 for stationary sources 

• combined air and ground absorption coefficient, dB/m 

• building insertion loss coefficient, dB/m 

The baseline Ldn values are listed in Tables 5-5 to 5-8. The air and 

ground absorption coefficient and the building insertion loss coefficient 

(k2) values were determined as a function of noise source ~xpected distri

bution, and place size and average population density (p), respectively. 

The evaluation and development of these coefficients are discussed in Appendix 

Tables N-7 and N-8 of Appendix N. 

'lhe basic noise impact relationship is given by ENI • FixAxp where 

the area (A) is a function of source type, either moving or stationary, and 

population density (p) is a function of place size and population density 

range. The general equations for computing A were developed on the basis of 

eliminating the area inside the yard boundary from the determination of noise 

impact areas. The area expressions for the two different types of sources are 

for either segments of circles for stationary sources or rectangular strips 

for maying sources: 

A 

2 

A --2 

L0D/D0 , for moving sources 
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where: 

L0 • characteristic path length for moving sources 

D • distance from source to receiving location 

D0 m distance from source to railyard boundary 

The density values applicable to the railyard areas in terms of place 

size and population density range are presented in Appendix M, Table M-3. 

The characteristic path length for the switch engines and locomotives 

were determined on the basis of the 120 yard sample evaluated during the 

EPIC survey as previously discussed. The resulting L0 values ranged from 

790 to 2070 meters, depending on type of yard and traffic rate (see Figures 

3-8 and 3-9). 

The railyard noise model was developed to determine the noise impact 

resulting from individual noise sources. The yard noise sources are modeled 

as either moving sources or as stationary sources. As a result of uncer

tainties in the treatment of the interaction of railyard noise sources with 

external (to the railyard) ambient sources, the modeling of this interaction 

was approached in two independent ways. In one case, the noise emanating from 

each source is propagated out to the distance where the Ldn value is 

decreased to either the 56 to 55 dB range, or to 1 dB above the estimated 

local ambient noise level. The background (or ambient) noise level, due to 

other than railyard noise sources, is determined from the site specific local 

average density values (see Table M-3, Appendix M) for each place size and 

density range class according to the formula: 14 

Background Noise Level • 22 + 10 log p, p• people/sq mi. 

In the second case, wherever the background noise level, as determined by the 

above equation, is equal to or greater than Ldn • 55 dB, it is assumed that, 

as a result of other EPA noise source regulations and additional noise abatement 

measures undertaken by state and local communities, external ambient noise 

levels would be reduced to Ldn • 54 dB. The model was exercised to determine 
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the sensitivity of the results to these differing assumptions. The noise 

attenuation as a function of distance depends on the type of source, the 

spectral distribution of noise energy and the population density, as discussed 

in previous sections. The impact of each yard noise source, given in terms of 

Equivalent Noise Impact (ENI), is obtained by summing the noise source impacts 

over the appropriate number of yards defined by yard type, function and 

activity level, and place size population density. 

To determine yard noise impact, compute the ENI for each source for 

each yard category according to the following sequence: 

o Select yard type, traffic rate, place size and source. 

o Find Ldno from yard/source matrix. 

o Compute Ldn per D for each 1 dB interval using 
appropriate n, k1 and k2 values relative to source 
and population density range. 

o Compute FI for each successive strip area using the Ldn 
average relative to the strip boundaries. 

o Compute strip area (A1) between successive D values (in 
accordance with the type of source). Continue out to boundary 
of noise impact area. 

o Compute ENii for each strip area using the appropriate 
population density value for the place size 

o Sum the ENii values to obtain the ENI per each density 
range for the selected conditions. Multiply the ENI value 
by the number of railyards in the particular yard category 
selected. 

o Repeat the procedure and sum the ENI values for all the 
sources, all the population density ranges, all the place 
size classes and all the railyards for the selected yard 
type and activity level. 

o Repeat the procedure for each activity level to obtain 
total ENI for all the yard types selected. 

o Repeat the procedure for each of the yard types and obtain 
the grand total ENI for all sources, yard types, activity 
levels, etc. 

A flow diagram for the model elements and ENI computing procedure is 

shown in Figure 5-4. A computerized model for the railyard noise impact 

assessment, programmed according to the above relationships, was exercised 
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FIGURE 5-4. RAILYARD NOISE IMPACT MODEL 
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using baseline noise level data and activity parameters to obtain the total 

baseline ENI for all the railyards. Because the typical configuration 

of the hump and flat classification yards was asymmetrical, the near side 

and far side ENI values were computed separately and added to obtain the 

total baseline ENI. 

It was not possible within the data base and schedule limitations to 

develop a railyard simulation model that would determine accurately the 

location and patterns of iso-noise contours around the typical yard configu

rations. One of the basic data deficiencies involved the locations of 

sources within the component yards and consequently the separation distances 

between sources and operation areas. Thus, there was no way to accurately 

assess the degree of overlap of noise patterns from different types of 

sources. However, the noise generation and propagation model for each type 

of source did provide a reasonably accurate prediction of the noise patterns 

for an individual source. Additionally, the total length of the railyards 

was generally sufficiently great so that for the idealized configuration used 

in the model it could be considered there was no overlap pattern between 

identical source types functioning in different operational areas of railyards, 

e.g., the switch engine operations in the receiving and departure yards. The 

areas more likely to receive impact from more than one source would be those 

near each end of the classification subyard. 

A preliminary analytical study of a few simple or idealized cases of 

noise overlap patterns was conducted prior to the final development of the 

railyard noise impact model to obtain a rough estimate of the likely error 

range between the assumptions of combined sources, partially overlapped 

noise patterns and completely separated individual sources. This was done 

for two stationary sources of equal strength and two moving sources of equal 

strength. The results indicated that the total ENI for two completely separated 

sources equals the ENI obtained when the two sources are superimposed. The 

partial overlap pattern investigated produced less tharr a 20% error relative 

to no overlap. The error is not very large because in the partial overlap (or 

superposition) case, although there is a common area where the noise levels are 

greater than if only one of the sources were operating, the total area of 
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exposure appears to be reduced compared to two completely separated sources. 

Thus there are two opposing effects which tend to minimize the relative error. 

The impact model was developed on the basis of individual source noise 

propagation patterns and included no procedure either to account for proximity of 

sources or to estimate joint impact from more than one source. Thus the 

impact (in terms of ENI) values for each source are computed separately, 

and the aggregate impact for each yard type and the grand total from all yards 

is obtained by summing over the sources. 

Several versions of the total impact model were developed for the case of 

one yard type to provide a comparison between results for individual versus 

grouped sources. The results of a comparison of 11 separate and independent 

sources with 4 groups of superimposed sources derived from the 11 sources 

indicate that the impact (ENI) values were about 18 percent greater for the 

separated source case. 

Baseline Impact 

A model run using data based on the estimated current conditions for 

the identified sources at all the railyards was considered the baseline case. 

The estimated total Equivalent Noise Impact (ENI) ranges from 1,740,600 to 

1,945,500 depending upon the method for handling the external ambient. The 

smaller value is associated with the case in which the ambient noise level is 

reset to 54 dB in;treas where the population density equation yields values 

that equal or exceed 55 dB. Similarly, the corresponding population exposed (PE) 

to railyard noise ranges from 6,509,600 to 10,182,000. In this situation, the 

higher value of population exposed is associated with the case in which the 

ambient noise level is reset to Ldn • 54 dB. (The Population Exposed value is the 

number of people exposed above Ldn • 55 dB. This value contains no weighting 

for the severity of impact, as does ENI.) The baseline ENI and PE results are 

segregated in Table 5-9 which presents the computed ENI and PE values for each 

source type, aggregated yard type, volume and by place size. The resulting 

sensitivity to the assumptions regarding the treatment of external ambient 
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Source Type 

Inbound and Outbound 

Switcher Operations 

Idling Locomotives 

Table 5-9 

BASELINE CASE 
CONTRIBUTION TO TOTAL ENI AND PE FOR ALL 

YARD TYPES BY TYPE OF SOURCE 

ENI PE 

Trains 201,180 - 214,200 1,082,100 -

1,243,300 - 1,400,100 4,274,800 -

88,580 - 98,900 346,600 -

Retarders (Master, Group, Inert) 26, 720 - 28,900 65,700 -

Refrigerator Cars 92, 110 - 102,700 342,700 -

Car Impacts 50,400 - 55,400 256,500 -

Load Test Operations 391930 - 441300 1411200 -
1,740,600 - 1,944,500 6,509,600 -

2, 311, 500 

S,957,000 

561,900 

98,830 

545,200 

509,920 

2081900 
10,182,000 

Ranges of values are due. to different methods for handling the external ambient 
noise level. Any inconsistencies in numerical values are attributable to round off. 
See text for further explanation. 



noise levels yields a 56.4 percent difference in baseline population exposed, 

and a 10.5 percent difference in baseline ENI. Because of the large difference 

in population exposed resulting from the two assumptions, the following Tables 

5-10 through 5-12 are presented utilizing the case which yields the smaller of 

the population exposed values, although the ENI values are slightly larger. 

It is noted that additional sensitivity analyses indicated that the RCI values 

presented later in Table 5-12 are almost identical for the two cases. There

fore, even though the baseline noise impact measured may be sensitive (to dif

fering degrees) to the assumptions regarding external ambient, the benefits 

resulting from varying regulatory options are much less sensitive on a percent 

reduction basis. The dominant contributors to the noise impact are switch 

engines since these sources operate in all 4169 yards and generally outnumber 

each of the other source types. A more detailed listing of noise impact (ENI) 

by noise source and yard type is presented in Table 5-10. The results indicate 

that the flat classification yards account for about one-half the total 

impact, since they both account for a much greater number of yards than do 

hump yards and operate at a much higher activity rate with a greater number of 

noise sources than the industrial yards. Note also that, whereas hump yards 

comprise less than 3 percent of railyards in the u.s., their equivalent noise 

impact is about 14 percent of the total ENI. Flat classification yards 

constitute about 27 percent of U.S. railyards, but account for about 49 

percent of the total ENI. Thus, while the classification type yards comprise 

only 30 percent of the total railyards, they account for the major portion (63 

percent) of the impact. The disproportionate impact of the classification 

yards relative to all the other railyards is mainly due to the large number of 

noise sources and higher traffic rates (with consequent higher noise exposures) 

at classification yards. 

Study Options Impact 

A number of noise reduction options (or treatments) for four dominant 

noise sources in railyards are discussed in Section 4. The benefits attributable 

to the various proposed treatments were examined by determining the reductions 

in Ldn resulting at the railyard boundaries from the application of the 

proposed treatments or options, and using the noise impact model with the 
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Table 5-10 
BASELINE CASE 

CONTRIBtrrION TO TOTAL ENI BY TYPE OF SOURCE AND TYPE OF YARD 

% ENI for % of Total 
Yard TIEe Source T:fEe fil!!. Yard T;I:ee ENI all Yards 

(No. of Yards) 
Hump: 
(124) Inbound and 65,200 23.8 3.5 

Outbound Trains 

Switchers 154,100 66.2 8 
(Hump, Industrial, 
Make-up) 

Idling Locomotives 7,000 2.6 

Master Retarder Group 27,000 9.8 

Inert Retarder Group 1,900 0.7 

Refrigerator Cars 8,900 3.2 

Car Impacts 4,200 1.5 

Load Tests 51 900 2.2 

Subtotal 274,200 100 14 

Flat 
Classification: 

(1113) Inbound and 126, 700 13. 4 6.5 
Outbound Trains 

Switchers 564,000 59.9 29 

Idling Locomotives 91,900 9.8 

Refrigerator Cars 93, 800 10.0 

Car Impacts 27,400 2.9 

Load Tests 38 1 400 4.1 

Subtotal 942,200 100 48.5 

Industrial and 
Small Industrial 

(2932) Inbound and 22,300 3.1 
Outbound Trains 

Switchers 682,000 93. 7 35 

Car Impacts 23.800 3.2 

Subtotal 728, 100 100 37.5 

TOTAL 1,944,500 
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Table 5-11 

SOURCE TREATMENT OPTIONS AND NOISE LEVEL REDUCTIONS 

Source Option (*) 

Retarders 1 (T1) 
(Hump Yards) 

Load Cells 

2 (T5) 

Noise Reduction Treatment 

Noise barrier walls 8 ft (2.5 m) high by 1500 ft 
(457 m) long are placed along the yard boundaries 
(both sides) at the hump-switch end of the 
classification area. The expected noise level 
reductions in the receiving property area are 
10 dB and 8 dB, respectively, at the near 
and far sides relative to the master 
retarder location. These reductions are 
averages for the consideration of distrib-
uted group retarders (i.e., some nearer and 
some farther from the walls) and receiving 
property locations 50 ft (15.2 m) to 200 ft 
(61 m) beyond the walls. 

Noise barrier walls 15 ft (4.6 m) x 1500 ft (457 m). 
on the near side and 10 ft (3 m) x 1500 ft (457 m) 
on the far side, with same considerations as 
Option 1 above. Expected average noise level 
reductions in the receiving property area 
are 15 dB and 13 dB. 

Same as Option 2 above, with the addition 
of 12 ft (3.7 m) x 150 ft (45.8 m) absorptive noise 
barriers along both sides of the master 
retarder(s). This increases the expected 
noise level reductions in the receiving 
property areas (within 200 ft (61 m) of ·the walls) 
to 18 dB and 15 dB, respectively, for the 
near and far sides. 

Load cells are assumed to be located in 
high volume yards (hump and flat classif ica
tion) only. Absorptive noise barriers 
20 ft (6.1 m) x 150 ft (45.8 m) are placed along 
both sides of the load test cell and locomotive 
position. The expected noise reduction in 
the receiving property area is 13 dB. 

Absorptive noise barriers 25 ft (7.6 m) x 150 ft 
(45.8 m) are placed at the load cell. Expected 
noise reduction is 15 dB. 
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Table 5-11 

SOURCE TREATMENT OPTIONS AND NOISE LEVEL REDUCTIONS (continued) 

Source 

Switch 
Engines 

· Car Coup ling 

Option (*) 

l (TG) 

2 

2 (Ta) 

Noise Reduction Treatment 

Minimum expected noise reductions fof 
switch engines per AAR data -

Throttle 0 0 dB 
Throttle 1 to 2: 1 dB 
Throttle 3+ 3 dB 

Noise impact model assumes a mix of 50% 
switch engines and 50% road haul locomotives 
conducting yard operations. The composite noise 
reductions assumed are (treated switchers, 
untreated locomotives) -

Throttle 0 : 0 dB 
Throttle 1 to 2: 1 dB 
Throttle 3+ 2 dB 

Maximum expected noise reductions 
switch engines -

Throttle 0 3 dB 
Throttle l+ 4 dB 

For 50/50 mix switch and road haul 
assumed composite level reductions 

Throttle 0 1 dB 
Throttle l+ 3 dB 

for 

engines, 
are -

A coupling speed limit of 4 MPH is assumed. 

the 

The expected baseline (no speed limit) energy 
average level is determined by integration of the 
product of the speed-probability distribution 
(Ref. 10) and the energy average noise level vs. 
speed functions (derived from Ref. 11). Then, 
the speed-probability distribution is skewed by 
assuming all coupling events above 4 MPH are in 
the 3 to 4 MPH range, and a new expected average 
coupling noise level is computed. The resulting 
expected noise level reductions are -

Max Level: 7 dB 
SEL 8 dB 

A coupling speed limit of 6 MPH is assumed. 
The new skewed distribution average level 
is determined similarly as in Option 1 
above, and compared to the baseline exp. 
level. The expected noise level reduc
tions are -

Max. Level: 2 dB 
SEL 2 dB 
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Table 5-11 

SOURCE TREATMENT OPTIONS AND NOISE LEVEL REDUCTIONS (continued) 

Source 

Car Coupling 

Option (*) Noise Reduction Treatment 

3 Same as Option 2 above, but any noise 
level is allowable for measured coupling 
speeds ~ 6 MPH. Relative to the baseline 
expected level, the noise level reduction 
assumed is 1 dB. 

5 

A coupling speed limit of 8 mph is assumed. 
The new skewed distribution average level 
is determined as in Option 2 above, and 
compared to the baseline expected level. 
Th.e expected noise level reductions are -

Max. Level: 0-1 dB** 
SEL 0-1 dB 

Same as Option 4 above, but any noise level 
is allowable for me~sured coupling speeds 
~ 8 mph. Relative to the baseline expected 
level, the noise level reduction is 0-1 dB**· 

* Treatment number per Section 4. Note that the noise reductions shown in this 
table are in terms of reductions in Ldn (a measure of the change of 
cummlative noise exposure) rather than reductions in Lmax for an individual 
event. These noise reductions were developed from expected decreases in 
source I.max (for example, barrier insertion loss for retarders) as discussed 
in Section 4, and other considerations. These other considerations included 
the effects on composite cummulative noise exposure levels from groups of like 
sources (master and group retarders), and the effects on noise barrier lengths, 
the spatial distribution of like sources in a group and the relative mix of 
source sizes (such as road haul locomotives and switch engines). 

** Limited data relative to noise data vs. speed causes uncertainties 
in computational accuracy in these cases. 
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Table 5-12 

BENEFITS (IMPACT REDUCTIONS) FOR SOURCE NOISE REDUCTION OPTIONS 

Noise Impact Reduction Residential and 
Noise Reductions for All Yards Residential Land Use Commercial Land Use**** 

Noise Source Option (*) (.6ENI) %RCI1** %RCI2*** 6.ENI % RCI*** 6.ENI % RCI*** 

Master and 
Group Retarders: 1 (T1) 18,400 63.7 1.0 16, 173 o.8 16173-18400 0.8-1.1 

2 (T2) 23,200 80.3 1.2 20,395 1. 0 20395-23200 1.0-1.2 
3 (T3) 24,600 85.1 1.3 21,623 1.1 21623-24600 1.1-1.3 

Load Test Cells: 1 (T4) 40,050 90.4 2.05 39,650 2.03 39650-40050 2.03-2.05 
2 (T5) 42,500 95.9 2.18 42,075 2.16 42075-42500 2.16-2.18 

Switch Engine 1 (T6) 199,460 14.2 10.2 167,456 8.6 167456-199460 8.6-10.2 
Operations: 2 551,500 39.4 28.3 463,260 23.8 463260-551500 23.8-28.3 

Car Coupling: 1 (T7) 50, 100 90.4 2.6 40, 581 2.1 40581-50100 2.1-2.6 
2 (Ts) 21,600 39.0 l•l 17,496 o.9 17496-21600 0.9-1.1 
3 15,900 28.7 0.8 12,879 0.7 12879-15900 o. 1-0. 8 
4 (T9) 15, 900 28.7 0.8 12,879 0.1 12879-15900 0.1-0.a 
5 7,950 14.4 0.4 6,440 o.3 6440-7950 0.3-0.4 

*Treatment Number per Section 4 
.O.ENI **% Relative Change in Impact, RCI1 = -==;:;;.._ __ _ Basel,ine ENI 

x 100 

for source 
***%RCiz - _.o._EN_r ________ _ 

Total Baseline ENI for 
x 100 

all sources and all yards 

***"'The increases in.O.ENI and IR.CI for "Residential and Commercial Land Use" are actually additional 
residential benefits gained from protection of commercial property. Benefits to peop1e while on 



reduced levels to estimate new ENI and PE values. A stn11mary of the corres

ponding noise reduction options and the magnitude of expected noise level 

reductions are listed in Table 5-11. A summary of the results in terms of 

ENI and relative change in impact (RCI)* is presented in Table 5-12. In the 

case of the first 6ENI column, it was assumed that the noise reduction option 

was applicable to all the railyards operating that particular source, regardless 

of the average distribution of land use around the yard type or group. In the 

last column under "Residential and Cominerical Land Uses", the 6ENI and% RC! 

benefit ranges shown indicate additional residential benefits gained from the 

protection of commercial properties. 

While benefits to people using commercial land have not been quantified, 

the activities conducted in these areas (shops, services, offices, parks, 

places of public assembly, etc.) are especially sensitive to noise intrusion. 

In most cases, the utility of the property is dependent on effective speech 

communication. Some "commercial" land uses, such as parks and resort areas, 

require a level of quiet conducive to rest and relaxation. Thus, benefits 

of protecting commercial areas from excessive noise are not reflected in 

Table 5-12. 

The noise impact reductions for retarders and locomotive load test cells 

were relatively small due to the small portion of the total railyards involved, 

and since the total number of load cells was also relatively small. The 

reduction in car coupling noise impact was small since the 6 MPH speed limit 

results in only a small noise level reduction and the baseline ENI for this 

source was only a small fraction of the total (see Table 5-9). 

However, switch engine operations are extensive in all the yards and 

constitute the major portion of the total impact so that even a small source 

noise level reduction results in relatively large benefits (ENI reductions). 

* RC! • Baseline ENI - Noise Reduction Option ENI 
Total Baseline ENI 

x 100 

where the 6ENI (numerator) is only for the noise source being treated, while 
the total ENI (demominator) is the sum for all sources and all railyards. 
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SECTION 6 

ANALYSIS OF COST AND ECONOMIC IMPACT 

INTRODUCTION 

This section describes the increased capital and operating and maintenance 

costs and derivative economic impacts associated with alternative regulatory 

options for each of the following railyard noise sources: 

o Active Retarders 

o Locomotive Load Cell Test Stands 

o Car Coupling 

o Switcher Locomotives 

'nle costs and economic impacts are an~lyzed at both the aggregate industry 

level and also for individual rail carriers. The costs and economic impacts 

are based upon data presented in Sections 2 through 4 concerning indust~y base

line data, railyard configurations and noise abatement technology. 

Methodology 

A simplified flow diagram of the procedures used to evaluate the compliance 

costs and associated macro and micro economic impacts upon consumers and the 

railroad industry is given in Figure 6-1. The methodology consists of 

the following analytical steps: 

o Develop baseline industry data to include: 

- Number of yards owned by each road 

- Number of yards surrounded by residential and commercial 
receiving land uses 

- Number of each noise source existing in each yard 

- Employment 

- Output 

- Costs 
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DEVELOPMENT OF INDUSTRY PROFILE DATA 

ESTIMATION OF UNIT COSTS, CAPITAL 
INVESTMENT & ANNUALIZED COSTS 

FOR NOISE CONTROL PROCEDURES FOR 
EACH SOURCE 

1 

ESTIMATION OF NUMBER OF SOURCES OF 
EACH TYPE REQUIRED TO BE TREATED FOR 
EACH RECEIVING LAND USE ALTERNATIVE 

1 

ESTIMATION OF COMPLIANCE COSTS RELATED 
TO REGULATORY LEVELS USING 'TECH FIXES' 

FOR EACH NOISE SOURCE AND LAND USE 
ALTERNATIVE 

, 
CASH FLOW ANAL VSIS OF MAJOR AND OTHER 

ROADS (DISAGGREGATE LEVEL) 

1 • 

ESTIMATION OF PRICE ELASTICITIES OF DEMAND 

, 
DETERMINATION OF ECONOMIC IMPACTS ON 

MAJOR ROADS RESULTING FROM COMPLIANCE 
WITH NOISE STANDARDS 

FIGURE 6-1. FLOW DIAGRAM OF ANALYTICAL STEPS ENCOMPASSING COST & ECONOMIC 

IMPACT ANAL VSIS 
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- Prices/Revenues 

- Rate of return on net investment and equity 

o For each noise source estimate: 

initial increased unit capital investment costs to meet 
alternative regulatory levels 

- Recurring capital costs and out-of-service costs required 
to replace initial abatement equipment and materials 

annual operating and maintenance costs 

o Determine the total number of sources of each type required to 
be treated for each receiving land use alternative 

o Estimation of the total initial capital, annual operating and 
maintenance and recurring annualized costs for each regulatory 
option associated with each noise source 

o Analyze cash flow for each regulatory option and land use 
alternative for major and other roads 

o Estimate the price elasticities of demand for principal railroad 
commodities 

o Determination of the economic impacts on each major road of the 
alternative regulatory options and land uses for each source 
singly and in combination including impact upon: 

- Operating costs 

- Prices 

- Output 

- Employment 

Summary of Compliance Cost Results 

Table 6-1 presents a summary of the estimated compliance costs associated 

with key, selected regulatory options for each noise source. This table 

indicates that for the specific regulato~y alternatives discussed in Section 

4 for each noise source, the total initial capital costs range from:$91 

million to $110 million depending upon the land use alternative considered, 

whereas the uniform annualized: total cost outlay• ranges from $20 million to 
! 

$24 million. These 'casts are in constant 1979 dollars. 

* ·. .. . .. . . 
Uniform annualized cost outlay is defined below. 
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Table 6-1 

SUMMARY OF COMPLIANCE COSTS FOR KEY SELECTED REGULATORY ALTERNATIVES 

Source 

I. Active 
R:etarder11 

2. Switcher 
Loc080tives 

3. Loc0110ttve 
Load Cell 
Test Stand 

4. Car 
Coupling 

Sub Total 

5. * He.asure-nt 
and Record 
Keeping 

'l'OTAL 

Description 
of Proposed 
Technology 
Discussed tn 
Section 4 

Option 3 

Option I 

Option 2 

Option 5 

A-weighted 
Regulatory 
Liait (dB) 

** 
83 

70 90 
(Idle) (Hoving) 
(a) 30 Meters 

78 
(a) 30 Meters 

92 

Anticipated 
Reduction 

in Max Noise 
Level (dB) 

21 

0 2 

Initial 
Capital Cost 

($ x 106) 
RES. RES.+ 
ONLY OOHM 

33.4 40.1 

(Idle) (Moving) 42.6 54.6 

15 13.65 14.0 

1 N/A N/A 

89.65 108. 7 

1.0 1.0 

90.65 109. 7 

Annual 
0 & K Cost 

($ x 106) 
RES. RES.+ 
ONLY <X>HK. 

0.72 0.87 

4.97 6.38 

1.04 1.05 

N/A N/A 

6. 73 8.30 

I.I I.35 

7.83 9.65 

Uniform Annualized 
Total Cost Outlay 

($ x 106) 
RES. RES.+ 
ONLY COMM. 

2.94 3.48 

13.45 17.24 

2.40 2.45 

N/A N/A 

18. 79 23.17 

.98 1.16 

19. 77 24. 33 

H/A Cost on a national basis 1s expected to be atntaal relative to other noise source and abate11ent aspects of this 
rule1181ting 

* He.asure11ent and record keeping costs are included-although not explicitly required by the regulation. Consultants 
aay be used alternatively but at coats expected to be higher than those included above. 

** Moise 11aita are at receiving property unless otherwise specified. 



Railyard Source Noise Abatement Cost Estimating Procedures 

For each noise source included, this section describes the key steps 

used to develop the estimated costs for the noise abatement alternatives 

considered. 

The procedure used for the development of source noise control cost . 
estimates is summarized in the following sequential steps: 

Step 1. Identify noise sources located in railyards. 

Step 2. Identify for each source the percentage of yards which 
have residential or residential and commerical land use 
in the vicinity of that source. 

Step 3. Identify alternative noise abatement.procedures that can 
be applied to each source to achieve reduced noise levels 
at receiving property. 

Step 4. For each source estimate the unit noise abatement costs 
required for each regulatory alternative. 

Step 5. For each source determine the number of uni.ts required to 
be treated for each land use alternative to achieve , 
selected noise levels at yard boundaries. 

Step 6. Estimate the total costs incurred to achieve each regulatory 
alternative for each land use. 

The source noise control approach (Steps 1 through 6) consists of 

the application of selected noiae abatement procedures to specific types of 

sources. The specific noise abatement procedures· conaidered for each source 

and the reduction in noise levels at yard property lines are displayed in 

Table 6-2. This information is also shown in Table 6-3 for the specific 

regulatory options considered for each source. 

For each source discussed on subsequent pages, tables of estimated total 

costs are presented for each alternate abatement procedure. Cost elements 

include estimates for initial capital investment including hardware, equipment, 

installation and out-of-service costs. .Additionally, annual operations and 

maintenance coats are included. 
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Table 6-2 

Noise Sources and Sound Level Reductions 

Noise Sources Noise Control Techniques Range of Reduction in 
A-Weighted Sound Level (dB)* 

Retarders Absorptive Barriers 16-22 
(Master) 150 ft x 12 ft (46 m x 3.7 m) 

Retarder (a) Reflective Boundary Walls 9-11 
(Master 1500 ft x 8 ft (457 m x 2.5 m) 
or Group) 

(b) Reflective Boundary Walls 16-21 
1500 ft x 15 ft (457 m x 4.6 m) 
1500 ft x 10 ft (457 m x 3 m) 

Locomotive Load (a) Absorptive Barriers 12-14 
Cell Test Stands 150 ft x 2 0 ft ( 4 6 m x 6. 1 m) 

(b) Absorptive Barriers 14-16 
150 ft x 25 ft (46 m x 7.6 m) 

Switch Engine Exhaust Silencer 0-1 at idle 
Noise 1-5 moving 

Car Coupling (a) Reduce coupling speeds 7-8 
to less than 4 mph 

(b) Reduce coupling speed 1-2 
to less than 6 mph 

(c) Reduce coupling speeds 0-1 
to less than 8 mph 

* Refer to footnote on Table 4-6. 
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Table 6-3 

Summary of Source Noise Control Technology Options 

Technology Noise Source Technology Description 

Option 

1 

2 

3 

1 

2 

1 

1 

2 

3 

Retarders 

Barrier walls 8 ft x 1500 ft (2.5 m x 457 m) near side 
and 8 ft x 1500 ft (2.S m x 457 m) far side 

Barrier walls 15 ft x 1500 ft (4.6 m x 457 m) near side 
and 10 ft x 1500 ft (3 m x 457 m) far side 

In addition to option 2, 12 ft x 150 ft (3.7 m x 46 m) 
absorptive barriers are placed 
around the master retarder 

Locomotive Load 
Cell Test 
Stands 

Switch Jfogines 

Car Coupling 

Absorptive barriers 20 ft x 150 ft (6.1 x 46 m) placed 
25 ft (7.6 m) from track centerline 

Absorptive barriers 25 ft x 150 ft {7.6 m ~ 46 m) placed 
25 ft from track centerline 

Exhaust Silencer 

Reduce rail car coupling speeds to less 
than 4. mph 

Reduce rail car.coupling speeds to less 
than 6 mph 

Reduce rail car coupling speeds to less 
than 8 mph 
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For each source, capital recovery costs are included based upon both the 

initial and replacement capital and installation costs, interest rates and 

useful lives of the abatement techniques that would be required to meet the 

alternative regulatory options. 

The capital recovery cost is defined as: 

lU + R l x 
(1 + i)T-1 

i x N where: 
(1) 

U • initial unit costs of noise abatement equipment (capital & installation) 

R • replacement unit costs (capital & installation) 

i • interest rate 

T • useful life of noise abatement technology 

N • number of units required. 

Also, an annualized cost is included which represents the sum of the 

capital recovery cost and the annual operating and maintenance costs. 

In addition, a uniform annualized total cost outlay column is presented 

which accounts for: (1) the lead time prior to the imposition of a standard; 

(2) the fact that noise abatement investments may be financed for periods 

less than their useful lives and (3) that outlays may be in the form of 

uniform annuity type payments. The uniform annualized total cost outlay is 

defined as follows: 

1 

where: (2) 
M 

~ 1 
j•l (l+i) j-l 

C • yearly cost 

i • interest rate 

M • number of years in time string 
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INDIVIDUAL NOISE SOURCE COST ESTIMATES 

Retarders 

Introduction 

The agency originally proposed a 90 dB source standard for active 

retarders to be measured at 30 meters. To meet this standard it was antic

ipated that 12 foot x 150 foot (3.6 m x 46 m) absorptive barriers would 

be required to be placed near each master and group retarder at an estimated 

total cost of $14 million dollars. 

The agency assumed that no operational changes would be required 

due to the installation of these barriers. 

The industry asserted that EPA's estimate of $14 million in capital costs 

was too low a~~ that, in addition, significant operational changes with atten

dant high cos~s would be required to install the barriers around each retarder 

due to track clearance problems at approximately half of the retarder locations. 

In order to a~leviate the causes of these concerns, the agency has 

.developed a revised concept in which retarder noise is required to be abated 
, j "' 

onlr,when it adversely;impacts noise ~eµsitive receiving property in the 

vicf~fty of .. railyards. "As such, th,e regulatory options considered would be 

effective only on receivingprop~rty which is used as residential or commercial 
I '• 

or both. The measurement location for compliance wo;uld be p~ the receiving 

property rather than on the railyard property. This approach would allow the 
. ' - ~ ' . ' 

industry to adopt a more flexible arrangement of selective barriers around 

specific master and/or group retarders and in addition would provide the 

industry the alternate solution involving the construction of railyard boundary 

walls in the vicinity of noise sensitive land uses. It is assumed that this 

approach would substantially eliminate the potential for large operational 

costs to be incurred by. the.industry. 

Regulatoey Options Befng c'onsidereCl 

The Agency. ba's consider~d tbree·;options .involving different applications 

of noise abatement technology for which"compliance costs are being analyzed. 

In addition, for each technology option, the Agency has considered the 
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alternative of having the regulation apply to either residential receiving 

property alone or to both residential and commercial property. Table 6-4 

indicates the various options under consideration and their related regulatory 

levels and compliance costs. 

The basic cost elements used to develop the sunmary'Table 6-4 for the 

abatement alternatives are contained in Table 6-5. A detailed discussion of 

these cost elements is contained in Appendix B. 

Comparison of Regulatory Options 

As s~n in Tables 6-4 and 6-5, the costs would increase approximately 

20 percent if the regulation were to apply to both commercial and residential 

land use as opposed to residential land use alone. Capital coat estimates 

for the various options have been based upon a cost per linear foot of 

$67-$100 ($220 - $328 per linear meter) for the selected reflective boundary 

wall configurations. Initial absorptive barrier component material and 

installation costs near retarders have been based upon a cost of $162 per 

linear foot ($531 per linear meter). Replacement costs for barrier panels 

which have an estimated useful life of ten years are lower since· initial 

installation costs include the costs of the support structure for the panels. 

These costs compare with EPA's original estimate of $75 versus the industry 

estimate of $200 per linear foot ($246 versus $656 per linear meter) for 

barriers. Annual unit maintenance costs for barrier panels and property line 

walls are estimated respectively to be 7.5 percent and 2.0 percent of the 

initial unit material and installation costs. 

Locomotive Load Cell Test Stands 

Introduction 

The Agency did not propose a source standard for locomotive load cell 

~est stands as part of its proposed rule. Instead in the development of the 

proposed property line Ldn standards, the Agency presumed that full enclosures 

would be utilized or load cell test stands would be moved in order to comply 

with the proposed property line rules. 
6-10 
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Table 6-4 

SUMMARY OF REGULATORY OPTIONS FOR RETARDER NOISE ABATEMENT 

Unifonn 
Anticipated Initial capital Annual Annualized Annualized 
Reduction Capital Cost Recovery Cost 0 & H Cost Cost Total coat outlay 

"-efghted in Max ($ x to6) ($ x 106) ($ x 106) ($ x 106) ($ x 106) 
Option Technical Regulatory Noise Kethodological Res. Res.+ Res. Res.+ Res. Res.+ Res. Re11.+ Res. Res.+ 

Description Liwit (dB) Level (dB)* As 11U19pti ona Onl)L' Comm. Only eon..,. Only Coam. Only eo-. Only c~. 

I Along the 94 9-11 Discount 15.0 18.0 1.66 1.99 .JO .J6 t.96 2.350 1.45 1.74 
htmp yard rate: .ll 
boundary 
nearest the Wall 
-•ter lifethe: 
retarder a 50 years 
8 ft x 1500 ft 
(2.5 • lr 457 •) 
V.11 la Finance 
plaeed'ancl a period: 
8 ft lt 1500 ft 10 years 
(2.5 • x 457 •> 

0\ -uh 
I pbced along Lead ti•e ..... ..... .the 0p'Pc>site prior to 

boundary effective 
date of 
regulation: 
4 years 

2 Along the 84 16-21 s-e as 22.5 27.0 2.49 2.99 0.45 0.54 2.94 ).53 2.17 2.61 
haaip ya rel above 
boundary 
nearest the 
-•ter 
retarder a 
15 ft x 1500 ft 
(4.6 • JI: 457 •) 
vall;le 
placed. ancl a 
10 ft Jt 1500 ft 
(3 • x 457 •) 
-11 la 
placed along 
the opposite 
boundary 



°' I .... 
N 

Table 6-4 (Continued} 

SUMMARY OF REGULATORY OPTIONS FOR RETARDER NOISE ABATEMENT 

Option Technical 
Description 

A-weighted 
ltegula tory 
Llait (dB) 

3 In addition 83 
to the 15 ft x 
1500 ft (4.6 • x 
457 •) Ind 
10 ft ][ 1500 ft 
(3 • x 457 •) 
walls, absorptive 
barriers 
12 ft x ISO ft 
(3. 7 • ][ 457 •} 
are placed 
on both aides 
of each 
-ater retarder. 

* lefer to footnote on Table 4-6. 

Anticipated 
Reduction 
in Hax 
Noise 
Level (dB)* 

16-21 

Methodological 
AssU111Ptions 

Discount 
rate: .11 

Vall 
lifeti•e: 
SO years 

Wall 
finance 
period: 
JO years 

Barrier 
ltfeti•e: 
10 years 

Barrier 
finance 
period: 
S years 

Lead tillle 
prior to 
effective 
date of 
regulation: 
4 years 

Initial Capital Annual 
Capital Cost ltecovery Cost 0 & H Cost 

($ x 106) ($ x 106) ($ x 106) 
Rea. Res.+ Res. Res.+ Res. Res.+ 
Only eo-. Only Comm. Only Co11D1. 

33.4 40.1 4.3 5.16 0.72 0.87 

UnifOI'111 
Annualized Annualized 

Cost Total cost outlay 
($ x 106) ($ x 106) 
Res. Res.+ Res. Res.+ 

Only Comn. Only Comm. 

s.02 6.03 2.94 3.485 



O'I 

' I-' 
w 

Abatnient 
Tec~logy 

Coat 
Element 

Ab110°iptive barriers 
for aaster r~tarder• 
(12 ft :.::no ft: or 
].7 .• x 46 a) 

"~. ·.,/ ,,.._,) ' 

lt.eflective walls' at 
yard llounclarY 
(8 ft x 1500.ft or 
2.5 • Jt 457 .. 
on side nearest 
llll•ter r-itarder 
end a· ft'-:ll 1500 ft: or 
2.5 .. Jt '457 .• 
on oPpoeite ~ttide) 

Jlefl~cti'.Je -us· ·· 
at yard boundary . 
(15 "ft x 1500 ft .. Or 
4.6 x 457 •on 
side .. neareet·m••ter 
retarder'and 
10 ft x lSOO:ft or 
1 • ·x 457. oll 
oppo..site .•. side)· 

Table 6-5 

COMPONENT COST ELEMENTS FOR RETARDER NOISE ABATEMENT 

Total 
Ru.her 
Unite 
Exieti~ 

·. 124 

124 

124 

Units 
Required· 

RES.+ 
RES. COHH. 

75 90 

75 

75 

Initial 
Coaponent 
Mated.al 

and·1 

Installation 
Cost ($) 

$162/f t 
($531/•) 

$ 67/ft 
($220/•) 

$100/ft 
($328/•) 

Initial 
Total Unit 
Material 

and 
Installation 
Cost ($) 

200,000 

300,000 

Unit out 
of Service 
Opportunity 

Cost ($) 
Due to 

Installation 

97.000 

0 

0 

Unit 
Annual 

Operating 
and 

Maintenance 
Cost ($) 

4,000 

6.ooo 

Replacement 
Component 
Material 

and 
Installation 
Cost ($) 

$142/ft. 

0 

0 

Replacement 
Total Unit 
Material 

and 
Installation 

Cost ($) 

40.824 

0 

0 



The industry took exception to the cost estimates used by the Agency. 

Whereas the Agency estimated structures to cost $90,000 for materials and 

installation, the industry estimated the average cost to be approximately 

$500,000. The discrepancy in system-wide costs was approximately $70 million 

as the Agency estimated a total cost of $19.4 million whereas the industry 

estimated a cost of $89.5 million. 

In order to achieve the potential benefits associated with noise reduction 

from load cell test stands at more nominal costs, the Agency decided to inves

tigate the concept of requiring a source standard and basing its stringency 

upon the use of barrier technology as opposed to full enclosures. This ap

proach, it was believed, would allow the achievement of significant benefits 

at costs significantly lower than that required of full enclosures. Ad

ditionally, if the regulation were only to apply at noise sensitive receiving 

land uses, rather than at all land uses, the costs could be further reduced 

without significantly reducing the benefits. 

Regulatory Options Being Considered 

In developing the specific regulatory noise limit for load cell test stands 

the Agency has considered two options involving different heights of absorptive 

barriers which are to be placed around the load cells. In addition, for each 

technology option, the Agency has considered the option of having the standard 

apply to either residential receiving property alone or to both residential 

and commercial receiving property. Table 6-6 indicates the various options 

under consideration and their related regulatory levels and compliance costs. 

The basic cost elements used to develop the summary Table 6-6 for the 

abatement alternatives are contained in Table 6-7. A detailed discussion of 

these cost elements is contained in Appendix B. 

Comparisons of Regulatory Options 

As is seen in Tables 6-6 and 6-7, for each of the land use alternatives, 

increasing the barrier height from 20 feet (6.1 meters) to 25 feet (7.6 meters) 

produces an increase in capital and 0 & M costs of approximately 25 percent. 

The increase in uniform annualized cost outlays is approximately 23 percent. 
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Table 6-6 

SUMMARY OF COSTS FOR REGULATORY OPTIONS FOR LOCOMOTIVE LOAD CELL TEST STAND NOISE ABATEMENT 

Uniform 
Initial Capital Annual Annualized Annualized 

Reduction Capital Cost Recovery Coat 0 & M Coat Coat Total Cost Outlay 
A-Weighted in Max ($ x 1Q6) ($ x 106) ($ x 106) ($ x 106) ($ x 106) 

OpU.on . Technical Regulatory Roise Methodological Res. Res.+ Res. aes.+ Res. Res+ Rea. Res.+ R.es • Res.+ 
Deacripton Ll•it (dB) Level (dB) Assumptions Only eo... Only eo-. Only eo-. Only eo-. Only Coma. 

l For each t.o.d 80 13 Discount u.o 11.2 1.79 1.82 o.83 0.84 2.62 2.66 1. 941 1.984 
Ct!11 Test (a) JO meters rate: ·ll 
Stancl->tn h1111p 
and flat Barrier 
claaaifica- lifetime: 
tion yards 10 years 
absorptive 
barriers 20' Finance 
htgh by 150' period: 
long are 5 years 
placed on 
each Bide Lead time 

°' at 25' prior to I 
I-' frOll track effective 
01 c::enterliae. date of 

regulation: 
4 years 

2 Same as Case 78 15 Same a111 13.65 14.0 2.z3 z.2s 1.04 1.05 3.27 3,33 2.40 z.446 
1 except that (a) JO meters above 
barrier 
height is 
increased 
to zs·. 



Table 6-7 

COMPONENT COST ELEMENTS FOR LOCOMOTIVE LOAD CELL TEST STAND NOISE ABATEMENT 

Initial Initial Unit out Unit Repl,.ceaent Rep lac emen t 
Component Total Unit of Service Annual Component Total Unit 

Total Units Material Material Opportunity Operating Hltterial Kate rial 
Mu•ber ltequired and and Cost ($) and and and 

Abate11e11t Co•t Unit• RES.+ Installation Installation Due to Maintenance Ins tal la ti on Inst,.llation 
Technology Ele-t Existing us. CXlttt· Coat ($) Coat ($) Installation Cost ($) Cost ($) Cost ($) 

Abeorptlve barriers 189 141 144 $260/ft 78,000 0 5,850 $228/ft 63. 370 
20 ft :I'. 150 ft ($851/•) ($748/a) 
(6.1 •• 45.7 •) 

0\ 
I .... 

Abeorptive barrlera 0\ 
25 ft ll 150 ft 189 141 144 $325/ft 97,500 0 1. 312 $285/ft 85,462 
(7.6 •• 45.7 •> ($1,066/•) ($915/a) 



Comparison of the increased costs to include both residential and commercial 

land use as compared with residential only indicates that approximately a 2 

percent increase occurs. The percentage of the 189 load cells which require 

barriers as a result of their location near residential or commercial land use 

has been based upon the EPIC overlays and the U.S.G.S maps using the data base 

described in Appendix K. From these sources it has been estimated that 141 

load cells would require treatment for the residential only situation whereas 

only three additional load cells would require treatment if commercial land 

use were to be also included. 

It is noted that the total unit material and installation costs for the 

various heights of absorptive barriers considered are comparable to the· 

Agency's original estimates of $90,000 for simple enclosures, yet significantly 

lower than the industry's estimates for enclosures. 

Annual unit increases in.maintenance costs associated with the 

absorptive barriers are estimated to be 7.5 percent of the initial unit 

material and installation costs. 

In addition the Agency has estimated that minimal o.ut-of-service 

costs would result from the installation and periodic replacement of barriers 

around load cell test stands. 

The computation of capital recovery cost and uniform annualized 

total cost' outlays utilize a 'discount rate' of 11 percent and' a lead time'of 

four years before the regulation becomes effective. Additionally, barrier 

pa~els are estimated to need replacement an average of every ten years. 

Replacement costs are lower since initial capital and installation costs··\· 

include associated support 'structures. 

Car Coupling 

Introduction· 

The Agency orig~t111lly proppsed" aµ .. ~-weighted sorU;nd level_ o~ 95 dB as the 
' . . " ' _ •• ?' - _, ;,J J • ·,.. ,'O• ~ ,_ ,.. ~:· < • ''- ., • ' ' -· • , •• ~ •• 

source standard for noise emissions resulting from car coupling, operations which 
. j ' ! ! '' ! ' ' ~ ... ' . -~ : ., 
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included an exception provision in situations where it was demonstrated that 

cars were traveling at speeds no higher than four miles per hour even though 

the noise limit was exceeded. The Agency ascribed no cost to the proposed 

standard on the basis that this approach only codified existing operational 

rules. 

The railroad industry took exception to the use of the four mile per 

hour speed limit as a basis for the proposed rule. They contended that four 

miles per hour is a goal or guideline and not a hard rule. Data were submitted 

during the docket period indicating that in actual practice more than 60 percent 

of car couplings occur at speeds greater than four miles per hour, that 17 per

cent occur at speeds greater than six miles per hour and approximately 3 per

cent occur at speeds greater than eight miles per hour. The industry asserted 

that if they were forced to slow to the standard's level of four miles per hour, 

the flow of traffic would be impeded with the result that major operational 

changes would be needed at a cost of approximately $10 billion. 

In order to mitigate the causes of these concerns yet still achieve some 

degree of protection from the adverse impacts associat~d with car coupling 

impact, the Agency has decided to consider several alternatives involving 

relaxing the noise limit to correspond more closely to either typical· 

existing or worst case practice rather than operational guidelines or rules. 

Additionally, industry comments indicated that while four miles per hour can 

be difficult to obtain because of the large number of variables involved in 

controlling coupling speeds, 6 mph to 8 mph are more reasonable targets from a 

technological viewpoint and that such speeds are desirable as an upper bound 

on coupling speeds in order to minimize freight damage and resultant insu~ance 

lesses. Additionally, the Agency .has decided to consider a revised c~ncept in 

which car coupling noise is required to be abated only when .it adversely 

impacts noise sensitive receiving property in the vicinity of railyards. As 

such, the Agency has considered the alternative of having the regulation apply 

to either residential receiving property alone or to both residential and 

comm~rcial receiving property. The measurement location for compliance would 

be on the receiving property rather than on the railyard property. These two 
·n: ;' 

new elements were believed to substantially eliminate the causes of concern 

expressed by. the· industry. 
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Regulatory Options Being Considered 

In developing the specific regulatory limit for car coupling noise 

reduction, the Agency has considered five options based upon differing 

degrees of speed control and associated exemptions in situations where the 

noise limit is exceeded despite the achievement of the requisite coupling 

speed. The uncertainty in the costs does not allow for a convenient comparison. 

In addition, for each technology option the Agency has considered the alterna

tive of having the regulation apply to either residential receiving property 

alone or to both residential and commercial receiving property. Table 6-8 

indicates the various options under consideration and their related regulatory 

levels. 

Comparion of Regulatory Options 

No cost information is included in Table 6-8 as it is presumed that the 

noise limits based upon the 8 mph coupling speed can be. achieved with minimal 

cost on a national average basis whereas the noise limits associated wi'th the 

4 mph limit are believed to be substantial although unknown~ The costs 

associated with the 6 mph limit are not believed to be minimal yet not 

of the same magnitude as the costs associated with the 4 mph limit. 

Data Uncertainties or Methodological Problems 

The major uncertainty in the car coupling analysis involves the null 

cost hypothesis for restricting car coui)1ing operations to speeds no .higher 

than 6 or 8 mph. Conrail data suggests that only 17 percent of car couplings 

occur at speeds greater than 6 mph and approximately 3 percent occur at speeds 
·"• ~.. ;, ' ·,, 

greater than 8 mph; however, a 1972 study by the National Transportation 

Safety Board* indicates that approximately 32. perc'En\t ·and' 1 'percent of the 
• .J 

couplings at the East St. Louis yard.occurred at speeds greater than 6 mph and 

8 mph. 

*"Railroad Accident Report - Hazardous Materials Railroad Accident in the 
Alton and Southern Gateway Yard in East St. Louis, Illinois, January 22, 1972," 
Report NTSB-RAR-73-1, National Transportation Safety Board, Washington, D.C. 
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Table 6-8 

SUMMARY OF REGULATORY OPTIONS FOR CAR COUPLING NOISE ABATEMENT 

Anticipated 
Reduction 

A-weighted in Max 
Technical Regulatory Noise 

Option Description Limit (dB) Level (dB) 

1 Car coupling impact 91 2 
noise is reduced as a 
result of restricting 
coupling speeds to occur 
at no higher than 6 mph; 
the noise limit is based 
upon reductions in the 
statistical average of max 
levels derived from 
integrating the coupling 
speed vs impact noise level 
relationship with the 
probability distribution 
of coupling speeds; As the 
coupling speed distribution 
is skewed to place all 
impacts below 6 mph, a 
reduced average max noise 
level is produced. 
Additionally, this option 
provides an exemption if rail 
yards can demonstrate that 
their coupling speeds are 
in fact no higher than 6 mph 
and yet they cannot comply 
with the noise limit. 

,. 

2 Same as option 1 except no 9f 2 
exemption is included for 
coupling at SP-eed,s ~o higher 
than 6 mph which otherwise 
cannot meet the noise limit •. 
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Option 

3 

4 

5 

Table 6-8 (Continued) 

SUMMARY OF REGULATORY OPTIONS FOR CAR COUPLING NOISE ABATEMENT 

Technical 
Description 

Same as option 1 except·noise 
limit is based.upon~ mph 
coupling speed restriction~ 

Same as Option 2 except noise 
limit is based upon 8 mph 
coupling speed restriction. 

Same: as Option l except 
noise lin,Ut is. based upon 
8 mph coupling speed . 
restriction• 
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A-weighted 
Regulatory 
Limit (dB) 

85 

92 

92 

Anticipated 
Reduction 
in Max 
Noise 

Level (dB) 

8 

. l 
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Current car coupling speeds in flat yards are affected by the fact 

that these yards are built whenever possible to have a slight downward slope 

from either end. In this manner, cars entering the yard through the leads 

will roll slowly down hill until coupling with a string of cars already on a 

given classification track. If there are no cars on the track, they will roll 

to the approximate center of the yard and stop. 

In 1929, a series of experiments were carried out as to the rollability 

of freight cars. The conclusions of these experiments was that the ideal 

downward slope of a flat yard was a 0.2 percent gradient. From that time to the 

the late 1950's, virtually all yards built were fixed with this gradient. On 

rare occasions, yards which handled primarily empty cars were given even 

steeper slopes because of the lower rollability of empties. By the later 

1950's it had become apparent that advances in car technology, most particu

larly the widespread use of roller bearings, had introduced new variables into 

the operation of flat yards. New rollability tests were made over a range of 

cars and it was concluded that the ideal gradient was no longer 0.2 percent, 

but rather 0.08 percent. From 1960 on, all new flat yards and also yards 

receiving extensive overhaul were modified to this new gradient. It is 

estimated, however, that 75 percent of existing yards have a 0.2 percent 

gradient. 

Coupling operations in these older yards are normally handled without any 

special precautions. Thus, cars which are released into the classification 

tracks that are nearly empty may roll a considerable distance and build up 

speed, thereby creating relatively high impact coupling. If a lower coupling 

speed is desired, the operational solution is to send a car into each classi

fication track with a switchman riding it. He stops the car with the hand

brake and applies the handbrake firmly at a distance down the track which is 

less that that required for cars to build up excessive speed. Cars are then 

switched into the classification track until there is no more room for them. 

At this time, the string of cars must be moved farther into the yard in order 

to make room for the next batch of cars switched onto that track. In pushing 

the string of cars down the classification track, the brake on the far car may 

or may not be released. In any event, the locomotive must push this string 
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of cars into the yard in order to make room for additional cars. If one sums 

the operating times involved in the various unitary activities in both switch

ing and shoving down the classification tracks, it appears that the time to 

switch one car is approximately doubled when the above described procedure is 

used. 

There are two major economic consequences of incurring extended switching 

times. The first involves the direct additional pay to the switch crew 

resulting from the longer time spent to do a given job. The second consequence 

which in many cases may ·be more important but is more difficult to estimate 

is that the yard in question.will suffer a reduction of peak capacity by 

approximately a factor of two. In some cases, this may be of little consequence, 

but in others it may result in a loss of large amounts of business to other 

carriers or other modes and thereby have a serious economic impact. 

Modification of an existing flat yard can be accomplished by bringing 

in fill material and elevating the tracks in the center so as to have a 0.08 

percent grade. A typi~al yard, 4,500 feet (1,370 meters) long by 20 tl'acks 

wide, will require approximately 1,000,000 cu yds (760,000 cu meters) of fill 

to bring it to the new grade. Ninety thousand feet (27 ,_000 meters) of. track 

must be relaid. If this job is done while the yard is in operation, it will 

involve closing off parts of the yard over a period of six to eight weeks. 

Switcher Locomotives 

Introduction 

The Agency did not propose a.source standard for switcher locomotives 

as part of its proposed rule. Instead, in the development Df the proposed 

property line Ldn standards, the Agency presumed that moving and idling 

switcher locomotives would have to be treated using retrofit muffler techn

ology or that idling switcher locomotives would have to be moved or shut down 

in order to meet the proposed property·. ,line rules. 
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The industry took strong exception to the Agency's contention that 

retrofit muffler technology existed to reduce the noise emission from switcher 

locomotives an average of 3 dB at idle and 4 dB while moving at the most 

common throttle positions. The industry also contended that the Agency 

underestimated the retrofit hardware and installation costs, and that idling 

locomotive shutdown was not feasible. Additionally, they contended that 

retrofit costs should also include out-of-service costs resulting from the 

downtime and that the Agency did not consider in its costing retrofitting the 

large number of road haul locomotives which are often used to augment the 

dedicated switcher fleet. The industry asserted that 450 new road locomotives 

would have to be purchased to replace those road haul locomotives which would 

have to be dedicated to yard operations in order to obviate the need to 

retrofit all road haul locomotives which are currently used in switcher 

operation. 

The result of these discrepancies was an industry capital cost estimate 

of $582 million as compared with the Agency estimate of $7.9 million. 

Since switcher locomotives contribute more than half of the total noise 

impact associated with railyards, the Agency-decided to consider promulgating 

a source regulation to control switcher locomotive noise. It was believed 

that, despite the technology uncertainties, a nominal level of noise reduction 

could be achieved at reasonable costs. In order to eliminate the potential 

problem created by road haul locomotives used in switching, the Agency 

decided to consider regulatory options restricted to the inclusion of only 

those existing switcher locomotives that are currently identified by the 

industry and the ICC by name and model as dedicated to yard service. Addition

ally, the Agency revised its unit cost estimates to include hardware, labor 

and out-of-service costs. 

Regulatory Options Being Considered 

• 
The regulatory options under consideration differ with respect to the 

level of noise reduction believed to be achievable using retrofit muffler 
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technology in the idle and throttle l and 2 settings during which switcher 

locomotives operate more than 90 percent of the time. In addition, options 

are distinguished by applicability of the standard to either residential or 

residential and commercial receiving land use. Table 6-9 indicates the 

various options under consideration, their regulatory levels and compliance 

costs. The basic cost elements are contained in Table 6-10. A detailed 

discussion of these cost elements is contained in Appendix B. 

Comparison of Regulatory Options 

As indicated in Tables 6-9 and 6-10, a.range of compliance costs is 

presented for each land use alternative, re~lecting differing scenarios 

of both the lead time prior to the effective date of the regulation and 

assumptions regarding the average lifetime of the retrofit exhaust mufflers 

which are presumed to be used to achieve the requisite noise abatement. For 

the eight year lead time and eight year muffler lifetime situation, both the 

initial retrofit and subsequent replacement retrofits are presumed to occur 

within the normal maintenance cycles (six years) of the switcher lo~omotives; 

therefore no out-of-service (opportunity) costs would be charged to the 

regulatory option under this scenario. At the other ~treme, if a four year 

lead time prior to the effective date were assumed in conjunction with a four 

year useful life of the exhaust mufflers utilized, both an initial and a 

periodic replacement out-of-service cost.for approximately one-third of the 

fleet would be chargeable to the regulatory option since only this fraction 

of the required retrofits could be accoDDDodated during normal main~enance 

cycles. 

As a result, the cost bounds indicated in Table 6~9 for both initial 

capital costs and uniform annualized costs reflect•the additional out-of

service costs resulting from differing regulatory lead times and r~placement 

rates for mufflers. 

The compliance costs associated with retrofitting switcher locomotives 

assume that for the residential only land use alternative 57 percent of the 

yards will have to retrofit their dedicated swttcherll. Similarly 73 percent 
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Table 6-9 

SUMMARY OF COST FOR REGULATORY OPTIONS FOR SWITCHER LOCOMOTIVE NOISE ABATEMENT 

Unifoi:m 
Anticipated Initial Capital Annual Annualized Annualized 

Reduction Capital Cost Recovery Cost 0 & H Cost Cost Total Outlay 
A-eighted in Max ($ ][ 106) ($ ][ 106) ($ x 106) ($ x 106) ($ ][ 106) 

Option Technical Regulatory Noise Methodological Res. Res.+ Res. Res.+ Res. Res.+ Res. Res.+ Res. Res.+ 
Description Li•it (dB) Level (dB) Assumptions Only COllllll. Only Comm. Only Comm. Only Comm. Only Comm. 

1 Mini- noise 70 90 0 2 Ruffler 31.5 40.3 6.13 7.85 4.97 6.38 11. I 14. 2 5.148 6. 587 
reduction. Idle Moving 11fetb1e: (8 year lead (8 year 
Assu-s no 8 years time) muffler 
noise reduct ion 4 years replace-
ls achieved at to to •mt) to to 
idle, and 1 dB Finance 

O'\ reductions are 
I achieved for 

period: 42.6 54.6 13. 71 17 .56 to 
3 years (4 year lead 

"' switcher O'\ 
operations which 

time) 4.97 6.38 18.68 23.94 
Discount (4 year 

10.54 13.51 

are c:oaposed of 
50% untreated 

rate: Huffler 
.11 replar.e-

road haul ment) 
locomotives and 
50% dedicated 
switcher 
loco.otlves 
which are 
treated to 
achieve 2 dB 
reductions. 



Table 6-9 (Continued) 

SUMMARY OF COST FOR REGUIATORY OPTIONS FOR SWITCEJER LOCOMOTIVE NOISE ABATEMENT 

Option Technical 
»esc:'t11ti~ 

2 Holllaal·1t0tae 
:.iedoctlon. 
.Allsu.es noise 
level 
niductl Ollfl 

at"e achieved 
fol" -ltcher 
ciperat1ons 
which are 
COllpO&ed of. 
50% untreated 
road haul 
loc0110tlves 
and.· SO% 
dedicated 
-ltcher 
loc:0110tives. 
Treated 
s'vitc:bers · 
achleve4 dB 
n!duct ions 
while 11<>ving 
and 3 dB 
at idle. 

A-etghted 
Regulatory 
Liait (dB) 

67 88 
Idle Hoving 

Anticipated 
Reduction 

in Hax 
Nolse 
Level (dB) 

3 4 

Methodological 
Assu11ptlons 

Same 
as 

Option 1 

Initial 
Capital Cost 

($ x 106) 
Iles. Res.+ 
Only c~. 

Same 
as 

Option I 

Capital 
Recovery Cost 

($ J[ 106) 
Res. Res.+ 
Only eo-. 

Saiae 
as 

Option 1 

Annual Annualized 
0 I. M Cost Cost 
($ ll 106) ($ x I 06) 

Res. Res.+ Res. Res.+ 
Only COlllta. Only Co11111. 

Same Same 
as as 

Option l Option l 

Uniform 
Annualized 
Total Outlay 
($ x 106) 
Res. Res.+ 
Only Comia. 

Same 
as 

Option I 
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Table 6-9 (Continued) 

SUMMARY OF COST FOR REGULATORY OPTIONS FOR SWITCHER LOCOMOTIVE NOISE ABATEMENT 

Option Technical 
Description 

3 Optialstic 
noise 
reduction. 

As•-·. 
noise.level 
reductions 
are achieYed 
for switcller 
operation• 
which are 
composed of 
100% treated 
evltcher 
loco90ti•ea. 
ttoad·haul 
loc:omotlYea, 
albeit present, 
are aasu-d to 
operate f'or 
lliniiial 
durations and 
therefore 
contibute 
insignificantly 
to the noise 
emissions froa 
switcher 
operations. 

A-eighted 
Regulatory 
Liait (dB) 

67 88 
Idle Hoving 

Anticipated 
Reduction 
in Hax 
Noise 
Level (dB} 

) 4 

Methodological 
Assumptions 

Same 
as 

Option I 

Initial 
Capital Cost 

($ x 106) 
Res. Res.+ 
Only Comm. 

Sa
as 

Option 1 

Capital 
Recovery Cost 

($ x 106) 
Res. Res.+ 
Only Comm. 

sa-
as 

Option 

Annual 
0 & H Cost 
($ x 106) 

Res. Res.+ 
Only. Comm. 

Same 
as 

Option 1 

Annualized 
Cost 

($ x 106) 
Res. Res.+ 
Only Comm. 

Same 
as 

Option 

Uniform 
Annualized 
Total Outlay 
($ x 106) 
Res. Res.+ 
Only Comm. 

Sarne 
as 

Option 



Table 6-10 

COMPONENT COST ELEMEN_TS E:OR SWITCHER LOCOMOTIVE NOISE ABATEMENT 

Initial Lead Time Unit out Unit Replacement Unit out of 
Unit Prior .. to of Service Annual Unit Service 

Coat Total Units Material Effective Opportunity Operating Material Muffler Opportunity 
Element of ltequlied and· Date of Cost ($) + + Useful Cost ($) Due 

Abate•mt Unit Units RES.+ Installation Regulation Due to Initial Maintenance Installation Life to Replacement 
Technology Type Esistlog RES. a>HH. Coat ($) (Years) Installation Cost ($) Cost ($) Years Installation 

Exhaust EHD 305 173 223 6,800 4 8',000 460(fuel) 5,000 4 8,000 
Huffier, + 645 4 8,000 + 680{aaint) 8 0 
related series 8 0 •1,140 4 8,000 
•terials 8 0 8 0 
for 
installation 

EHD 5,809 3,312 4.240 7,JOO 4 8,000 460(fuel) 6,000 4 8,000 
567 4 8,000 + 730(ma1nt) 8 0 

aeries 8 0 •l, 190 4 8,000 

"' 
8 0 8 0 

I 
r..> 
\0 other 860 491 629 12,500 4 8,000 460{fuel) 6,000 4 8,000 

-nuf. 4 8,000 +l,250(maint) 8 0 
8 0 •I, 710 4 8,000 
8 0 8 0 



of the yards wili have to retrofit their dedicated switchers if the regulation 

were to apply to both residential and commercial land uses surrounding rail 

yards. In the development of the capital costs, initial retrofits of EMD 

switchers average $7,275 and other switcher retrofit costs average $12,500. 

Initial retrofit costs include provisions for fabrication of a hatch bonnet 

and other modifications which are not required for subsequent muffler replace-

ments. 

Annual operations cost increases of $460 per engine are included in 

costs of compliance due to increased fuel costs. In addition, annual mainten

ance costs increases of 10 percent of initial material and installation costs 

are included resulting from the cleaning of sound arrestor/exhaust silencer 

assembly and retorquing of bolts. 

Measurement Costs 

In the original Agency proposal for a property line standard, the 

Agency estimated that instrumentation required to monitor the property line 

Leq and Ldn for compliance would cost approximately $10,000 per set. 

These costs were based upon the anticipated requirement for the purchase of a 

Type 1 sound level meter, microphone, windscreen, calibrator and community 

noise classifier. Approximately 590 instrument sets were estimated to be 

required resulting in a total initial capital investment of $5.97 million. 

Annual labor costs were estimated to be between $500 and $2,000 per year 

depending upon yard size to monitor the property line levels and the specific 

railyard sources. The industry did not take exception to the initial capital 

investment costs or the 5-year useful life estimation except to note that the 

$10,000 cost per instrument set would not be sufficient to procure a strip 

chart recorder and a tape recorder which could assist in the identification 

of individual noise sources. They did, however, take exception to the 

estimated labor costs asserting that they should be increased by more than a 

factor of four. 
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In developing the revised regulatory concepts which are not based 

upon the measurement of receiving property Leq or Ldn values, the 

instrumentation costs and annual labor costs can be substantially lowered. 

Since the regulatory options under consideration only require the measurement 

of maximum A-weighted sound levels, only Type 1 or Type 2 sound level meters 

plus associated microphone, windscreen and calibrator will be required. 

Additionally, because 24 hour measurements will not be required the labor 

costs will be more nominal than in the proposed standard. 

Table 6-11 summarizes the compliance coats associated with the purchase 

and annual operating costs associated with the monitoring of the four noise 

sources which are considered for regulation. 

It is estimated that each of the 500 railroad companies which will 

have to comply with the standard would purchase one instrument set at an 

initial capital cost of approximately $2,000. This would include the purchase 

of a Type 1 and/or a.Type 2 sound level meter and associated microphone, 

windscreen and calibrator. 

Annual maintenance costs are based upon 10 percent.of initial capital 

costs. Annual operating (la~or) costs to perform the measurements are 

estimated to be $2,000 per yard baaed upon 3 to 5 sources per average yard. 

Each yard will be measured once every five years to ensure compliance. 

For the regulatory option which applies to residential receiving property 

only, 2,501 yards are estimated to require measurement whereas in the residential 

and commercial case 3,127 are estimated to require measurement. 

ECONOMIC AND FINANCIAL IMPACT OF RAILYARD NOISE ABATEMENT REGULATIONS: 

Summarx of Economic Impacts 

The analysis presented in this section evaluates the probable impact 

of increased coats on the railroad industry resulting from railyard noise .. 
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Table 6-11 

SUMMARY OF MEASUREMENT COSTS FOR REGULATORY OPTIONS 

Annual 
Operating 

Cost Initial and Cspltal Uniform 
Category Capital Halntenance Recovery Annualized Annualized Total 

Land Use Cost Cost HeUtodologkal Cost Cost Cost Outlay 
($ x 106) ($ J[ 106) Assu11ptions ($ It 106) ($ x to6) ($ x to6) 

' Residential only 1.0 1.10 Discount rate: .ll 0.29 l. 37 0.982 

Instrument useful 

0\ life: 5 years 
I 

w Finance period: N 
3 years 

Lead time prior 
to ef foct t vto 
date of reguletion: 
4 yurs 

---------
Residential + COlllllercial 1.0 l.35 0.27 1.62 1.16 



abatement regulations. The analysis uses two separate techniques; one 

intended to highlight the economic impacts in the rail freight transportation 

industry; the second designed to look at individual railroads' discounted 

cash flows over the future and compare this with costs of noise abatement. 

Some of the major conclusions from the economic impact analysis are 

summarized in Table 6-12. The cost of the noise abatement regulations may 

lead to a .1 percent increase in the price of rail freight transportation 

services in the United States. This price increase translates into a decrease 

in the traffic originating in Class I and II railroads of between 314 and 

1279 million revenue ton-miles. This decrease will lead to a reduction of 

between 192 and 777 jobs in the industry. However, both the employment 

decreases and output reductions may be totally offset if the demand for rail 

freight transportation increases, even modestly. Given the recent rapid 

escalation of fuel prices and the concurrent-noise regulation of new trucks, 

it seems likely that the demand for rail freight services will increase. 

The question of the impact on individual railroads is also parttcularly 

important. The impact of noise ab.•tement regulations on the railroad 

industry as a whole.appears to be.very small, but some.railroads may be. m~re 

adversely affected' than others. Conrail is of special interest because of· 
.- -< ), : 

the large government
1 

subsidies it already receives. The analysis performed 

for this section suggests that Conrail's costs will rise by about .2 percent 

of total capital plus operating costs. The number of revenue ton-miles 

shipped by Conrail will fall between .06 and .23 percent if the full increase 

in costs is passed through as a price increase. After Conrail, the railroad 

with the largest deficit relative to operating revenues affected by the 

regulations is the Chicago, Milwaukee, St. Paul and Pacific. It is smaller 

ranking 15th in terms of revenue ton-miles of the 49 Class I and II railroads 

studied.· Although total costs will increase by only .2 percent, traffic will 

decrease by .09 to .28 percent. These are small changes, but given that the 

railroad is already operating with a deficit, the impacts are relatively 

large. 
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Table 6-12 

SUMMARY OF ECONOMIC IMPACTS 
FOR CLASS I AND II LINE HAUL RAILROADS 

Residential Resident i a 1 I Industry 
Receiving Cor:-1mercial Re- Characteristics 
Property ceiving Property for 1978 

-
Low Hi gl; Low High 

-

Output decrease Min 0 0 0 0 Output Min 198 
(mi 1 1 ion of Tot 314 1040 391 1279 {Mi116ons Tot 585, 105 
ton-miles) Max 57 175 71 218 of ton miles) Max 108,124 -Employment Employment 

decrease Min 0 0 0 0 Min 259 
(mi 11 ions of Tot 192 635 236 777 Tot 471,516 

ton-mi 1 es) Max 56 172 70 215 Max 91,318 

- -
l>ri ce increase Min 0 0 Pr Ice - Min 1. 51 
(in percent) Avg 0. 1 o. 1 (c per Avg 2.37 

Max o.s 0.6 ton-mile) Max 8. I19 

--
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Two of the railroads with the largest increase in costs relative to 

total capital plus operating costs are the Pittsburgh and Lake Erie, and 

the Richmond, Fredericksburg and Potomac. Costs could increase by, as much 

as .4 and .5 percent, respectively (or as little as .4 and .3 percent, 

respectively). Both are small railroads, ranking 38th and 39nd respectively 

in revenue ton-miles shipped in 1978, but they should be better able to 

absorb increased costs in the short run than many of their competitors. The 

Pittsburgh and Lake Erie's net income as a percent of total operating revenue 

was 16.6 percent in 1978, and that of the Richmond, Fredericksburg and 

Potomac was 43.8 percent. 

The major conclusion reached is that the noise abatement regulations 

as posed and evaluated in this chapter should lead to only minor impacts in 

the rail freight transportation industry in the short run and in the long run 

after railroads have had the chance to pass through added costs. Employment 

impacts likewise will be extremely small, with no reduction in jobs in some 

firms. Conrail may experience a reduction of as many as 215; however, even 

this reduction in employment amounts to less than one quarter of one percent 

pf Conrail's total labor force. 

Description of Methodology Used 

The two methodologies used to calculate the economic and financial 
I 

impacts of railyard noise abatement regulation address two different but 

highly interrelated questions: first, how will the market respond to cost and 

price increases brought about by the noise abatement fixes; and second, what 

will be the impact on individual railroads incurring the costs of these 

fixes? The first question is addressed using a highly simplified economic 

model of the railroad industry~ . The second.question is' addressed by modeling 

expected future railroad cash flows over the life of the quieting fixes. 

: \ ~ 

Economic Impact Analysis 

An economic.model of the railroad industry was developed, using simplifying 

assumptions, to forecast the impacts of the candidate noise abatement techniques 
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specified in the final regulation. The model is described below, with 

justification for its use and its key underlying assumptions. The major 

caveat to be emphasized is that the model does not address intermodal compe

tition directly, a potentially serious mis-specification that cannot be fully 

justified. However, to the extent that trucks are currently subject to noise 

regulation, and their capital and operating costs increase by the same order 

of magnitude that rail costs increase, no distortions will be introduced into 

the analysis. Additional considerations will be noted below. 

The Railroad Impact Methodology: 

The methodology used to compute economic impacts of cost increases 

brought about by noise abatement technology is based on a number of 

assumptions about the railroad freight industry.* The most important 

assumptions are the following: 

1) Firms in the railroad industry behave competitively as profit 

maximizers. Even if there is little opportunity for competition between 

individual railroads, the existence of other transport modes ensures that 

railroads must price their services competitively. 

2) Railroads are characterized by moderate economies of scale and 

significant economies of density. In practice this means that once a railroad 

achieves even moderate size as measured by its miles of road (given traffic 

density measured in revenue ton-miles per mile of road), its average costs of 

operation per ton-mile are constant (and its marginal costs equal average costa) 

*It should be noted that the impact on passenger transportation has been 
ignored. It is legitimate to disregard these impacts only if they are 
expected to be negligible. Railroads currently account for less than 
5 percent of all revenue passenger miles by mode; passenger revenues were 
approximately three percent of total operating revenues for all Class I 
railroads in 1978. Finally, two railroads, the Long Island and Conrail, 
accounted for over 70 percent of all revenue passenger miles for Class I 
railroads in 1978. However, the majority of these passenger are commuters 
who should be relatively insensitive to price changes. Thus it is assumed 
that passenger traffic will not be affected substantially by the noise 
abatement regulations. 
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3) The Interstate Commerce Commission will allow the full cost 

increase due to noise abatement fixes to be passed on to railroad 

customers in terms of higher prices. However, the price increases 

will not be instantaneous as railroads must petition the ICC for the 

increase. Thus, in the short run, even as costs rise, freight charges 

will not. Given sufficient time, six months to a year, the full cost 

increase will be passed through. 

The remaining assumptions are somewhat more tenuous, but without a 

much larger expenditure of resources to develop a truly general rail industry 

model, they are the only workable alternative. 

4) The increase in rail freight prices relative to other modes' 

freight transport prices will be very small; thus additional intermodal 

substitution will not occur. 

5) Service differentials will not change (i.e., delivery times for 

rail freight will not increase relative to other modes). 'lhus no sub

stitution between modes will be spurred due·to changes in service differ

entials.· 

6) The price elasticity of demand faced by each railroad is constant 

for sufficiently small changes in price and output. This assumption is really 

a consequence of the preceding two. As will be demonstrated later in this 

section, average cost increases per ton-mile are a very small proportion of 

average revenue per ton-mile; thus assuming that the price elasticity is 

constant will not lead to very large distortions. 

Based on these assumptions, the demand for and supply of railroad 

freight transportat_i_on services are _dep~~~_ed in Figure 6-2. The shaded region 

between the two demand curves represents the area in which the equilibrium 
·' . ~- . . ,, 

price and output would fall if coats change (and consequently th~ supply 

curve shifts). The more steeply sloped demand curve DD represents an elasticity 

(in absolute value) of less than 1 (.348) and the more gently sloped demand 
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curve D'D' represents an elasticity greater than 1 (1.037).* The intersection 

of the supply curve SS and demand curves at 858.1 billion ton-miles and 

average revenue (or price) of $23.65 per thousand ton-mile·s are the observed 

1978 values. 

Conceptually, the steps that are necessary to find the new equilibrium 

price and output are as follows: 

1) Costs associated with the noise abatement fixes are calculated 

on a per ton-mile basis. 

2) These cost increases are added to the average cost per ton-mile 

at the original equilibrium point. Graphically, the supply curve shifts 

upward by the unit cost increase. 

3) At the new intersection of the demand and supply curves,_ the 

equilibrium price and quantity can be read from the graph. 

Computationally, the steps are quite similar to those above. The 

basic relationship to be used is the definition of the elasticity: 

i.e., the price elasticity of demand is defined as the percentage change 

in output divided by the percentage change in price. The percentage change in 

price is calculated as the change in cost due to the noise abatement fixes 

(these costs are passed on to railroad customers in the form of a price increase) 

divided by the average revenue per ton-mile, a crude proxy for the average 

*Throughout this section, the price elasticity of demand will be reported 
using the absolute value, omitting the minus sign which is consistent with 
the downward-sloping demand curve. 
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price per ton-mile, the freight rate. Multiplying the percentage change in 

price by the elasticity gives the percentage change in output. Because the 

pre-regulation output is known, the change in output can be calculated by 

multiplying the percentage change by total output. This can be done on a 

railroad by railroad basis, and the results aggregated to the industry level. 

Employment impacts are calculated under the assumption that for small 

changes in output, the output-labor ratio is constant. Dividing the change in 

output by the output-labor ratio will thus generate the change in employment. 

Again, a predicted reduction in employment is a long-run change. The immedi

ate response of railroads to the cost increase will depend on the rapidity 

with which the ICC allows increased costs to be reflected in the price of rail 

services. Consequently, there will be no immediate reduction in employment. 

Given sufficient adjustment time, and if the employment impact is small, 

employment adjustments can be accomplished through normal attrition. 

Developing Average Elasticities: 

Much of the accuracy of the analysis depends on utilizing reasonable 

figures for the price elasticity of demand. Unfortunately, there is little 

recent information on railroad price elasticities and that which does exist 

is not completely appropriate for the analysis here. In an analysis of 

competition between two railroad technologies (boxcars and TOFCs) and trucks, 

Levin* found that the average price elasticity of demand for 42 commodities 

to be in the range of .25 to .35. The only other recent source of price 

elasticities by commodity is the ICC.** Unfortunately, commodity categories 

were aggregated across some 2-digit STCC commodity classifications so that 

the resulting elasticities could not be directly applied to the STCC classif i

cations contained in the railroads' annual reports. However, the ·elasticities 

shown in Table 6-13 were used to compute weighted average elasticities for 

*R. c. Levin, "Allocation in Surf ace Freight Transportation: Does Rate 
Regulation Matter?" The Bell Journal of Economics 9 (Spring 1978): 32. 

**ICC Report to Congress, The Impact of the 4R Act: Railroad Ratemaking 
Provisions, October 5, 1977, Table V-3, p.103. 
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Tab 1 e 6-13 

ELASTICITIES .BY STCC COMMODITY CLASS 

STCC Commodity Elasticity 

Low High 

01 Farm Products .837 1.320 

10 Metallic Ores .390 .819 

11 ·Coal • 128 .380 

32 Stone,,Clay, Glass .350' 1t. 4 

33 Primary Metal • 100 .300 
Products 

37 Transportation .760 1. 680 
Equl pment 
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each railroad. Elasticities were computed for each railroad by multiplying 

the tonnage hauled in each commodity class by the related elasticities. 

These were added for all railroads. Finally, the total was divided by the 

total tonnage summed over the six commodities classes listed above. Thus, 

each railroad's average elasticity of demand is weighted by the type of 

commodities it hauls. These composite elasticities were aggregated over all 

railroads, weighting each railroad's elasticity by its total revenue ton-mile& 

The resulting industry-wide weighted price elasticity of demand ranges 

between a low of .348 and a high of 1.037. These are considerably larger (in 

absolute value) than those estimated by Levin, but are similar to elasticities 

estimated by Friedlaender in 1969.* 

Computing Unit Cost Impacts: 

Costs of the noise abatement fixes were computed by applying the unit 

capital and operating and maintenance costs discussed above and summarized ~n 

Table 6-14, to noise sources by individual railroads. Thus quieting costs 

associated with retarders were multiplied by the number of hump yards owned 

by each railroad, and the quieting costs for load cells were multiplied by 

the number of hump yards owned by each railroad, and the quieting costs for 

load cells were multiplied by the number of load cells owned by each railroad. 

Quieting costs for switch engines were developed assuming a 4-year muffler 

replacement cycle. These were multiplied by an estimate of the total numbe~ 

of engines requiring treatment owned by each railroad to obtain the total coai 

of the treatment. 

The total cost of each treatment was restated as an average or annuali~ed 

cost in order to compute the average annual increase in costs. For the 

absorptive barriers used in the retarder and load cell treatment, a useful 

*Ann F. Friedlaender, The Dilemma of Freight Transport Regulation 
(Washington, D.C.: The Brookings Institution, 1969) pp.28-64. 

** The three load cells already quieted by Louisville and Nashville and Ill~n 
Gulf Central railroads were excluded. 
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Table 6-14 

COSTS FOR SOURCE STANDARDS 

Annual 
Unit Cost Number of O&M Cost 

Noise Source Treatment $ (000) Units $ (millions) 

FOR RESIDENTIAL RECEIVING PROPERTY 

l. Retarders Absorptive barriers for 
master retarders, 12 ft x 48. 6 75 
lSO ft (3.7 m x 46 m) 

0.72 
Boundary walls 15 ft x 
lSOO ft (4.6 m x 457 m) 300.0 75 
and 10 ft x 1500 ft 
(3 m x 457 m) 

Out-of-service costs 97.0 7S 

z. Locomotive Ab1orptive barriers, 
Load Cell 25 ft x 150 ft (7.6 m x 97.s 141 1.04 
Test Stands 46 m) 

3. Switcher Muffler 
Locoaaoti vee 

EMO Enginea 7.28 3,485 4.97 
Other Engines 12.5 491 

Out of Service Coats 
(10 days) 8.0 l,392 

4. Car Coupling Speed Control 

FOR RESIDENTIAL/COMMERCIAL RECEIVING PROPERTY 

l. Retarders Absorptive barriers for 
master retarders, 12 ft x 48.6 90 
150 ft (3.7 m x 46 m) 

0.87 
Boundary walls, 15 ft x 
1500 ft (4.6 x 457 m) 300.0 90 
and 10 ft x 1500 ft 
(3m x 457 m) 

Out-of•aervica coats 97 90 

z. Loco1110tive Absorptive barriers, 
Load Cell 25 ft x 150 ft (76 m 
Teat Stands x 46 m) 97.5 144 1.05 

3. Switcher Muffler 
Locomotives 

EMO EnginH 7.28 4,463 
Other tngiDH 12.5 629 

Out of Service Coats 
(10 days) s.o 1, 782 6.38 

4, Car Coupling Speed Control 
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life of 10 years was assumed; for the reflective property line boundary walls 

used to abate retarder noise, a 50-year useful life was estimated. As stated 

above, the life of the muffler treatment was assumed to be 4 years. The 

present value of capital costs and operating and maintenance costs were 

combined. Table 6-15 summarizes the total capital and operating and 

maintenance cost estimates used in the calculations. 

Financial Analysis/Impact Assessment 

Further analysis was performed to assess the impact of the railyard noise 

controls on individual railroad cash requirements and financial conditions. 

Using a discounted cash flow technique, the net present value (NPV) of each 

railroad's twenty year (1980 to 1999) stream of adjusted cash flow is compared 

to the NPV of noise abatement costs plus net investment for the same period. 

When the costs plus net worth are greater than or slightly less than adjusted 

cash flow, or where abatement costs seem large relative to adjusted cash flow, 

potential financial difficulty may be present, and further examination is 

warranted. 

Adjusted cash flow is defined as the sum of net income after interest, 

income taxes, extraordinary items and deferred taxes, less equity in earnings 

of affiliated companies. Net investment is defined as net worth (the difference 

between assets and liabilities) and is composed of capital stock, capital 

contributions and retained earnings. Net worth represents that portion of 

total assets or investments which are owned by the company's shareholders and 

not by creditors. 

The cash flow study encompasses a total of 56 railroads. Using the ICC 

designations in effect during either 1976 and 1977, as discussed elsewhere in 

the section, 50 Class I line haul railroads, one Class II railroad and five 

Class I switching and terminal operations make up the sample. The Class II 

and switching and terminal railroads chosen are th6se with hump yards, which 

contain many of the noise producing sources which are affected by the proposed, 
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Retarders 

Locomotive Load 
Cell Test Stands 

Switch Engines 

Table 6-15 

TOTAL COSTS OF NOISE ABATEMENT TECHNIQUES 
($ IN MILLIONS) 

Operating and Maintenance 
Ca:Eital Cost Costs 

Res. Only Res.+ Comm. Res. Only Res.+ Comm. 

33.4 40.1 0.72 0.87 

13.65 14.0 1.04 1.05 

42.6 54.6 4.97 6.38 
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regulations and thus would incur a significant expense under regulation. The 

switching and terminal companies included are the Alton and Southern (ALS), 

the Belt Railway Company of Chicago (BRC), the Indiana Harbor Belt (IHB), the 

Terminal Railway Association of St. Louis (TRRA) and Union Railroad (URR).* 

The Youngstown & Southern (YS) is the Class II railroad. A complete list of 

the railroads and equipment included in the analysis appears in Table J-25. 

The number of retarders, load cell test sites and switch engines impacted by 

each regulation option and included in this analysis is presented in Table 

J-2 for each railroad. 

Considerable care should be taken in analyzing the results of this analyst~ 

This approach is best used to suggest the possibility that specific individua1 

railroads may have difficulty financing noise abatement expenses. Since the 

same procedure and data base is used for each railroad, the results serve as 
' a comparative guide among railroads as to which may be most affected or are 

in the weakest financial position. As a relative measurement technique, the 

results will indicate those which will be less affected by regulations or are 

financially stronger. However readers must be cautioned that no attempts 

were made to develop specific forecasts for individual firms or to analyze 

individual railroad conditions. Moreover, no attempt was made to integrate 

the analysis of the railroad industry as a whole (discussed elsewhere in this 

section) into the analysis of individual railroads. Despite these limitation.a 
• 

the methodology does provide an assessment of potential impacts of noise 

regulations on individual railroads. 

Data Sources 

A vast amount of data was culled from a number of different publications 

obtained primarily from the Interstate Commerce Commission and the Association. 

of American Railroads. These sources are listed below: 

* Letters in parentheses are the railroads' uniform alpha codes. 
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Operating and Traffic Statistics 

The principal source for Class I and II railroad operating and traffic 

statistics was the ICC's Transport Statistics in the United States and the ICC's 

QCS Reports (not published but available in the Public Documents Room at the 

ICC). The QCS reports provided detailed information on tonnages and revenues 

by STCC category for all freight commodities hauled by Class I railroads. In 

addition, detailed operation and traffic statistics for Class I and some Class 

II railroads were available from the AAR in its Operation and Traffic Statistics, 

o.s. Series No. 220. 

The same data on operating and traffic statistics were available for Class I 

and II switching and terminal companies from the ICC. All of the operating 

and traffic statistics were contained in the R-1 or R-2, Annual Report filed 

by each railroad each year. A summary of commodities hauled (for Class II rail

roads) was included in the R-2 (Schedule 2602), whereas no corresponding table 

existed in the R-1 Annual Reports. 

In 1978, the ICC changed its classification scheme so that Class I 

railroads were designated as those with ·operating revenues in excess of $50 

million; Class lI railroads had operating revenues greater than $10 million 

but less than $50 million. As a result, a· number of the railroads (approximately 

20) were reclassified as Class II railroads. In addition, many of the data 

reported were changed in format or level of aggregation. Finally, what had 

been Class II railroads became Class III railroads, with only a fraction of 

the data available in the R-3 Report. Thus, the 1978 data which were used in 

the current analysis represents the most current,' consistent set of data 

available, but unfortunately exclude all Class III railroads. 

Financial Data 

The individual railroad financial data also were gathered from the R-1, 

R-2 and R-3 reports. The net worth data were taken from the comparative 

general balance sheet and represent total shareholder's equity. Net income 
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was obtained from the income statement. Deferred taxes and equity in earnings 

of affiliates data appeared in the statement of changes in financial condition. 

The cash flow and net worth data were average over the 1973 to 1978 period, 

+enerating a single estimate. This "smoothing" technique reduced the prospect 

of choosing an unrepresentative base period from which the twenty-year 

projections were derived. 

Employment Data 

Employment data were obtained from two sources. The source of employment 

data for Class I railroads was an AAR report, Rank of Class I Railroads (by 

Employees for 1978). The ICC does not suuunarize employment data in a single 

source and does not require it to be reported in the R-1, Annual Report. 

However, the principal source of employment data for Class II railroads was 

the R-2, Annual Report. These employment figures by category of employment 

were summarized in Schedule 2401. 

Costs of Regulatory Compliance 

The costs for each of the noise abatement technologies have been discussed 

earlier. Specific unit capital costs and annual O&M costs were sullllllB.rized 

in Table 6-14. These formed the basis for the cost impacts. 

Regulatory Scenarios and Assumptions 

Two regulatory scenarios were evaluated. In one, the impacts were 

computed under the assumption that the regulation applied to yards abutting 

only residential receiving property; the second assumed that all yards 

bordering residential/commerical receiving property were regulated. Within 

each of these scenarios, a high and a low impact were calculated. The high 

impact, in each case, assumed that the high price elasticity of demand 

obtained; the low impact used the low elasticity estimate. Additional 

assumptions are summarized below. 
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Residential Receiving Property 

The annualized costs described in Table 6-15 were used to compute the 

impacts on all Class I and Class II railroads. Each hump yard was assumed to 

have one master retarder. Of these, 75 of the 124 were assumed to require the 

treatments listed in Table 6-14. Similarly, 141 of 189 locomotive load cell 

test stands require quieting in the residential option. Finally, 3,976 of the 

inventory of switch engines owned by each of the Class I and Class II 

railroads as reported by AAR required quieting. 

Residential/Commerical Receiving Property 

The method used to calculate the more severe impacts associated with 

regulating all those yards abutting residential or cominerical property has 

inherent uncertainties. Ideally, one would like to know which of the 4169 

railyards in the inventory actually do border residential or commerical 

property. However, the property line of railyards in the EPIC sample was used 

as a basis from which to extrapolate the total residential/commercial property 

affected. There was no way to precisely assign individual retarders, load 

cells or switch engines to owning railroads on this basis. 

In order to develop some estimate of the impact of the noise abatement 

standards when applied to residential/commercial receiving property, it was 

decided simply to take the proportion of retarders (or load cells, or switch 

engines) in the option being considered relative.to the total number, and 

scale all costs accordingly, An obvious problem with that approach is that 

railroads in more densely settled parts of the country, the East and the 

Midwest, may have a proportionately greater number of yards bordering residential 

or commercial property. Thus, the costs estimated for those railroads will be 

somewhat underestimated relative to railroads in less densely populated 

regions of the country. 
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Regulatory Schedule 

The final source regulation requires compliance on January 15, 1984. 

To meet this effective date, the assumption was made that all capital equipment 

would be purchased, installed and put in use in 1983, except for those switch 

engines treated during the major overhaul cycle, as discussed above. The 

depreciation for capital equipment begins in the year in which equipment is 

put in use with investment tax credits generated at that time as well. It is 

further assumed that, once equipment is put in use, it will also generate 

operating and maintenance costs. Thus, for compliance at January 15, 1984, 

costs will be incurred prior to the effective date. 

Economic Impact Analysis 

In this section, the economic impacts of the railyard noise abatement 

regulations will be summarized. Individual impacts for 49 Class I and Class 

II railroads, and 14 Class I and II switching and terminal companies are 

presented in Appendix E. Only freight impacts are evaluated because, as was 

suggested earlier, the passenger component of the railroad industry is so 

small relative to all rail activity that passenger impacts are expected to be 
negligible. In the first round of the analysis with 1977 data Class Ill 

railroads (formerly Class II) were included. However, the update with 1978 

foreclosed that analysis since few of the data were available. Some Class I 

and II railroads were excluded (e.g., the Canadian Pacific in Maine) because 

no financial data or no operating and traffic statistics were available. In 

this section, we have aggregated these railroads for analysis by Eastern, 

Southern and Western District Class I and II railroads, and separately, Class 

I and II switching and terminal companies. 

Impact on Operating Costs 

The present value of total capital costs (including replacement costs) 

are summarized in Table 6-16. Annualized total costs, capital costs and 

operating and maintenance costs are summarized in Tables 6-17 through 6-19, 
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Eastern 
District 

Western 
District 

Southern 
District 

U.S. Total 

Switching 
& Terminal 

Table 6-16 

PRESENT VALUE TOTAL CAPITAL COSTS* 
($ in 000) 

Residential Residential/Commercial 
Receiving Property Receiving Property 

18142.4 20914.6 

21839.9 20923. 1 

7560.6 8366.9 

47542. 9 50204.6 

2008.0 2392.5 

* NOTE: These totals are lower than the capital cost estimates 
shown in Table 6-1 for several reasons, including: 
0 Out of Service Costs are omitted here but included 

as Capital Costs in Table 6-1. 
0 

0 

Future capital outlays are discounted (lower) here, 
but not in Table 6-1. 
This analysis applies only to Class I and II 
railroads, a subset of the total industry. 
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Eastern 
District 

Western 
District 

Southern 
District 

U.S. Total 

Switching 
& Terminal 

Table 6-17 

TOTAL ANNUALIZED COST 
($ in 000) 

Residential 
Receiving Property 

10127.2 

10234. 1 

2935,8 

23297. 1 

1679.2 
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Residential/Commercial 
Receiving Property 

12534.s 

12504.9 

3592,7 

28632. 1 

2117.0 



Eastern 
District 

Western 
District 

Southern 
District 

U.S. Total 

Switching 
& Terminal 

Tab 1 e 6-18 

TOTAL ANNUALIZED CAPITAL COSTS 
($ in 000) 

Residential Residential/Commercial 
Receiving Property Receiving Property 

3202.6 3827.8 

3280. 3 3823.8 

1033.6 1218.7 

7516.5 8870,3 

443.2 546.4 
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Eastern 
District 

Western 
District 

Southern 
District 

U.S. Total 

Switching 
& Terminal 

Tab le 6-19 

TOTAL ANNUAL OPERATING AND MAINTENANCE COSTS* 
($ in 000) 

Residential Residential/Commercial 
Receiving Property Receiving Property 

6924.7 8706.3 

6953.9 8681. 1 

1902.3 2373.8 

15780.9 19761. 2 

1236. 2 1570.5 

* NOTE: These totals are higher than the 0 & M cost estimates shown in 
Table 6-1 for several reasons, including: 
0 

. 0 

0 

The effects of future inflation are reflected here 
but not in Table 6-1. 
Out of Service costs are included here. In Table 6-1, 
Out of Service. costs are included with capital outlays. 
Replacement mufflers are included here but not in 
Table 6-1. 
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for Class I and II railroads in each of the three ICC districts and for Class 

I and II switching and terminal companies.* It is clear that the largest 

percentage of the abatement compliance costs will be borne by Class I and II 

railroads. Total annualized costs for switching and terminal companies will 

amount to only slightly more than 7 percent of total costs imposed on all 

Class I and II railroads. These costs will be passed through to the line 

haul railroads using the yards, however·, and thus the additional impact on 

Class I or Class II line haul railroads will be small. 

Total annualized capital costs as depicted in Table 6-18 are small 

compared with "retained funds"** as reported by the AAR. In 1978, retained 

funds were reported as 749.8 million.*** Total annualized capital costs for 

residential receiving property amounted to $7.5 million, or 1 percent of 

retained funds. However, because railroads have had to borrow approximately 

three times their retained funds in each of the last five years to finance all 

capital expenditures, one can assume that the entire cost of the noise 

abatement fixes will be financed, thus competing directly with funds needed for 

capital improvement expenditures. 

Total annual expenditures on operating and maintenance costs are 

summarized in Table 6-19. Again, it is clear that switching and terminal 

companies' expenditures will amount to only a small fraction of the Class I 

and II railroads' expenditures, approximately 8 percent. Class I and II 

railroads' expenditures will amount to a very small proportion of total 

operating expenses, approximately .07 percent in the residential receiving 

property scenario and in the residential/commercial receiving property 

scenario. Thus, the total noise abatement costs appear to be a very small 

proportion of all capital and operating costs .• 

*Note that these estimates differ significantly from those shown in Table 
6-1. The differences are described in footnotes to the tables. 

**Retained funds is the cash flow available to the railroads from which capital 
expenditures can be financed. Annual capital expenditures have been considerably 
larger than retained funds in recent years, reflecting heavy borrowing by 
railroads in financial markets. 

***AAR, Yearbook of Railroad Facts, 1979 Edition, P• 21. 
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Impact on Prices 

In order to calculate the impact of abatement compliance costs on 

prices, total costs in the preceding section were weighted by revenue ton-miles 

for each railroad relative to total ton-miles in the industry. Table E-5 of 

Appendix E is summarized in Table 6-20. For Class.I and II railroads, the 

impact ranges from .0017 cents per ton-mile for Southern District railroads 

in the residential receiving property scenario to .0062 cents per ton-mile 

for Eastern District railroads in the residential/commercial receiving 

property scenario. 

Average revenue per ton-mile is shown in Table 6-21 for each of the 

three ICC districts and for the U.S. total. For Eastern District railroads, 

the price impact may range from .17 percent to .21 percent. For Western 

District roads, the impact ranges between .09 and .12 percent of average 

revenue per ton-mile; while for Southern District roads, the range is between 

.08 and .09 percent. 

Impact on Output 

. In order to compute the impact of abatement compliance on total revenue 

ton-miles, the percentage price increase must be multiplied by the price 

elasticity of demand times the base output (for small changes). Weighted 

average price elasticities of demand were calculated for each railroad in 

Table E-8 of Appendix E; these are summarized in Table 6-22. The average 

price elasticity ranges from .275 for Eastern District railroads to 1.128 for 

Western District railtoads. The average for the U.S. ranges between .348 and 

1.037. 

The net decrease in revenue t~n-miles, which is summarized in Table 

6-23, primarily reflects the fact that Western and Eastern District railroads 

account for a larger share of total revenue ton-miles than the Southern 

District railroads. Under the high impact assumptions for residential/commercial 

receiving property, Western District shipments decrease by .13 percent or 
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Eastern 
District 

Western 
District 

Southern 
District 

U.S. Total 

Table 6-20 

AVERAGE ANNUAL COST INCREASE PER TON-MILE 
(in ¢ per ton-mile) 

Res I dent i a 1 Residential/Commercial 
Receiving Property Receiving Property 

.00503 .00621 

.00201 .00249 

.00173 . 00211 

.00265 .00328 
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Table 6-21 

AVERAGE REVENUE PER TON-MILE IN 1978 
(in ¢ per ton-mile) 

Eastern District 

Wes te rn D i st r i ct 

Southern District 

U.S. Total 

6-58 

3.001 

2. 153 

2.230 

2. 365 



Tab 1 e 6-22 

WEIGHTED AVERAGE PRICE ELASTICITIES 
(in percent) 

High Low 

Eastern .908 .275 
District 

Western 1. 128 . 399 
District 

Southern .923 .284 
District 

U.S. Total 1. 037 . 348 
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Table 6-23 

DECREASE IN OUTPUT 
(in millions of revenue ton-miles) 

Residential Residential/Commercial 
Receiving Property Receiving Property 

-
Low High low High 

Eastern 90.6 338.S 118. 4 420.8 
District 

Western 183.3 536. 1 223.8 655.6 District 

Wouthern 39.6 165.5 48.7 202.2 District 

U.S. Total 313.5 1040. 1 390.9 1278.6 
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655.6 million ton-miles. Eastern District shipments decline by 420.8 million 

ton-miles or .19 percent of their total, while Southern District shipments 

decline by only .09 percent or 202.2 million ton-miles. Impacts in the low 

calculations for both types of receiving property are considerably smaller, 

averaging only .04 percent of 313.5 million ton-miles in the least stringent 

regulatory option. 

Impact on Employment 

Employment impacts closely parallel changes in output (revenue ton-miles) 

because the output-labor ratio is assumed to be constant. Using the high 

impact computations for residential/commercial receiving property, total 

industry employment may fall by 635 jobs or less than .2 percent of total 

employment. These impacts are summarized in Table 6-24. Almost half of that 

decrease will occur in Eastern District railroads, and according to Table E-7 

of Appendix E, 215 jobs, or about one-third of that decline, will occur at 

Conrail. Under the lower impact assumptions, only 192 jobs would be lost, of 

.04 percent of total 1978 employment. 

These employment impacts are extremely small. In all likelihood, the 

required reductions in employment could be accomplished through normal attrition. 

(As current employees retire or quit voluntarily, the reductions could 

be accomplished with no layoffs.) 

Financial Analysis/Impact Assessment 

This section summarizes the net present value (NPV) analysis of future 

revenues and abatement expenses. (Definitions of terms, descriptions of the 

calculations, and the detailed output are found in Appendix J). 

The computations were performed for each of 56 railroads for both the 

residential and residential/commercial regulatory options. Included in the 

analysis of the data are discussions of the following measures: 
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Eastern 
District 

Western 
District 

Southern 
District 

U.S. Total 

Table 6-24 

NET DECREASE IN EMPLOYMENT 
(Number of Persons) 

Residential 
Receiving Property 

Low High 

91 327 

86 251 

1 5 57 

192 635 

6-62 

Residential/Commercial 
Receiving Property 

Low High 

113 402 

105 306 

18 69 

236 777 



net worth or net investment 

- net present value of future adjusted cash flows before abatement 

net present value of incremental abatement cash flows 

net present value of adjusted cash flows with abatement 

- net present value of adjusted cash flows with abatement, as a 

percentage of net worth. 

Existing Financial Difficulties 

A number of railroads exhibit financial problems even before considering 

noise abatement regulations. The first group are those with negative net 

worth (net investment), which essentially implies that the equity base has 

been liquidated and the creditors of the firm are owners of the assets. This 

can arise from an accumulation of extraordinary and operating losses which are 

in excess of accumulated retained earnings and invested capital. 

Six railroads meet this condition, as listed in Table J-22 of Appendix J. 

All but one, Central Vermont, also displayed negative future cash flows •. 

In addition, the Clinchf ield and the Georgia, which are included as part of 

the Seaboard Coast Line System, have zero net worth. These eight railroads 

will be omitted in most of the following analysis. Negative net worth is a 

meaningless concept in the net present value approach taken here, other than 

to indicate capital erosion, vulnerability to increased operating costs, or 

potential difficulty entering the capital markets for additional funds. 

A number of additional railroads experienced negative adjusted cash flow 

on the average over the 1973-78 period (expenses exceeded revenue plus deferred 

taxes). The extrapolating employed here simply extends this negative average 

over the 20-year horizon, 1989-1999, thereby yielding negative net present 

value of future cash flows. 

Table J-5 lists the present value of future adjusted cash flows before 

abatement for all 56 railroads, with negative values highlighted by an asterisk. 

Tables J-19 and J-20 list separately those railroads with positive and negative 
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future adjusted cash flows, respectively. Three railroads show zero values -

the Canadian Pacific in Maine, the Georgia and the Clinchfield. For the Canadian 

Pacific in Maine, operating deficits over 1973-78 were offset by "contributions 

from other companies" in revenues. An oppposite transaction occurred for the 

Georgia and the Clinchf ield, in which excess revenues over expenses were 

transferred to other companies, resulting in zero net income. 

Using the adjusted discounted cash flow method, future cash flows are 

less than zero for 15 railroads. Ten of these presently have positive net 

worth (some mix of equity and retained earnings), which could erode if operating 

losses continue. Among the six railroads with negative net worth, the Central 

Vermont improved dramatically in recent years, showing a positive average cash 

flow over the period. The other five roads with both negative net worth and 

negative future cash flows (Conrail, Grand Trunk Western, Missouri-Kansas-Texas, 

Northwestern Pacific, and the Youngstown and Southern) showed declining 

performance over the six-year period. 

Three of the railroads in the negative earnings group are presently in 

Section 77 Trusteeship. These are the Boston and Maine; Chicago, Rock Island 

and Pacific; and Chicago, Milwaukee, St. Paul and Pacific. Trustees have 

been appointed to manage the assets of these railroads. They do have 

the power to restructure the debt of these firms, which could amount to 

consolidation and lengthening of outstanding bonds and other loans. 

Those 10 roads which display negative future cash flows but still maintain 

an average positive net worth warrant further examination. In addition, there 

are 21 railroads whose adjusted future cash flows exceed net investment, 

resulting in a negative net present value before abatement. These are listed 

in Table J-24, and the net present value of future cash flows are highlighted 

in Table J-5 by an asterisk. This is an indication that additional costs 

placed on these roads could impose hardship. That is, in addition to the 8 

railroads with an average negative or zero net worth position, 28 (eliminating 

the CP) show a negative net present value before considering abatement impacts• 
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It is interesting to note that some of these railroads which display 

negative net present values include the Atchison, Topeka and Santa Fe, Burlington 

Northern and Southern Pacific, all of whose parent companies, if not the railroads 

themselves, are generally considered financially healthy and should not be 

considered in a financially vulnerable position. 

Abatement Cost Impacts - Residential Only Source Standards Option 

The net present value of incremental abatement cash flows is the present 

value of cash outflows resulting from compliance at the assumed rates for 

inflation, interest (discount or reinvestment), income taxes and tax credits, 

adjusted for abatement-caused capital investment. The estimated costs of 

abatement are, of course, directly related to the number of identified noise 

sources owned by each railroad and their associated costs. Table J-13 

presents the present value of these streams of future cash outlays by railroad, 

in total and by source. 

The net present value of cash flows with abatement, the final column of . ~ 

Table J-13, adjusts net present value of future adjusted cash flows (Table 

J-5) by net present value of abatement cash flows. For the reasons outlined 

previously, the Georgia and the Clinchfield are eliminated from consideration 

along with those having a negative net worth. The 31 roads with negative net 

present value of adjusted cash flows after abatement are the same roads with 

negative cash flow before abatement and are listed separately in Table J~ls. 

No railroad shifted from positive to negative NPV due to additional costs of 

abatement. 

Those railroads with a positive NPV (17 in total) are shown in Table J-14. 

Of these 17 roads, only two (Detroit, Toledo and Shoreline and Duluth, Missabe 

and Iron Range) have future abatement-related flows as great as 10 percent of 

net worth. 

In terms of the net present value of abatement outflows relative to net 

present value of cash inflows (adjusted) prior to regulation, only two exhibited 

outflows greater than 10 percent: Detroit, Toldeo and Shoreline (72%) and 

the Union Railroad (19%). 
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From the data gathering effort, 2 railroads were found not to be 

affected b~ the regulation, as no noise sources were identified for these 

railroads: Texas Mexican and Duluth Winnipeg and Pacific. Both of these 

exhibited a favorable net present value of adjusted cash flows before abatement. 

In summary, those railroads which tend to indicate possible cash flow 

problems or inadequate capitalization prior to noise regulation would also 

continue to have problems after regulation. Those 17 with positive cash flows 

and capitalization would appear to be able to continue to operate without 

adverse consequences after the implementation of the noise standard. 

The next step in the analysis considers those railroads whose NPV, 

although positive, may be sufficiently close to zero to present potential 

difficulty. One measure of "sufficiently close" is the ratio of NPV to net 

worth. For two railroads, the Detroit, Toledo, and Shoreline and the Duluth, 

Missabe and Iron Range (Table J-16), this ratio is greater than zero, but 

less than 10 percent. For 15 others, the ratio exceeds 10 percent. Included 

among these fifteen railroads, the ratio of NPV to NW is greater than 10 

percent, but less than 100 percent, for 12 roads while 3 roads' ratios exceed 

100 percent. These ratios are listed by railroad in Table J-17. 

Two Class I switching and terminal companies and the one Class II road 

show decreasing abilities to bear additional operating or capital costs 

(Indiana Harbor Belt, Terminal Railroad Association of St. Louis and the 

Youngstown & Southern). The Indiana Harbor Belt and the Terminal Railroad 

Association of St. Louis have positive future cash flows, but the net present 

values of future cash flows both before and after abatement are negative. 

The Youngstown & Southern, a Class II railroad under the former classification, 

exhibits negative future cash flows before abatement, as well as a negative 

net worth. It is, of course, in the negative NPV position after abatement. 

It should be noted that no data were available to identify any ownership of 

switcher engines; thus, it is assumed that the YS has none and no regulatory 

costs for switchers are incurred. 
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A third switching and terminal company, the Belt Railroad of Chicago, 

has positive adjusted future cash flows and positive net investment. However, 

with net investment about 10 times as great as cash inflows, the firm shows a 

negative net present value before any regulation. 

Many of the railroads displaying potentially troublesome financial 

difficulties with regulation, as categorized in Table J-15 (negative net 

present value of future cash flows with abatement), and Table J-22 (negative 

net worth), are subsidiaries of other roads, parts of larger railroad systems, 

or subsidiaries of other corporations. Thus, it is possible that the individual 

firm's financial position should not be analyzed independently, but instead 

considered as part of the overall organization of which the company is a part •. 

Table 6-25 relates these firms to their parent. The railroads are grouped as 

follows: 

1. Net investment less than or equal to zero. 

2. Ratio of NPV to net worth less than zero but greater than -0.5. 

3. Ratio of NPV to net worth positive, but less than 0.1. 

While the'se choices are arbitrary, they serve to group railroads to permit 

some general conclusions. 

Several reasonable explanations exist as to why firms might subsidize 

financially unhealthy subsidiaries of affiliates. Among these explanations 

are: 

1. The railroads with NPV less than zero includes many which would 

appear healthy if depreciation were included in cash flow. These are also 

most of the group (13 or 17) whose ratio of NPV/NW is less than zero but 

greater than -0.5. This arbitrary assignment of values to the ratio facilita

tes a manageable review of those railroads which may show financial.difficulty, 

but will continue unimpeded because of a healthy parent corporation. 

2. Tax considerations--Circumstances unique to the firm, its parent or 

the industry may offer significant tax incentives to maintaining the operations 

of an apparently unprofitable or unhealthy subsidiary. Aspects of the tax law 

make' this general statement particularly applicable to the railroad industry. 
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Table 6-25 

RAILROAD-PARENT RELATIONSHIPS 

Railroad 

Negative or Zero Net Investment 

Central Vermont 

Conrail 
Grand Truck Western 

Clinchf ield 
Georgia 
Missouri-Kansas-Texas 
Northwestern & Pacific 
Youngstown & Southern 

NPV/NW)-0.5 

Bangor & Aroostook 
Boston & Maine 
Canadian Pacific in Maine 
Detroit, Toledo & Ironton 
Delaware & Hudson 
Long Island 
Illinois Central Gulf 
Illinois Terminal 

Chicago, Milwaukee, St. Paul 
& Pacific 

Chicago, Rock Island & 
Pacific 

Chicago & Northwestern 
Colorado & Southern 
Fort Worth & Denver 
Western Pacific 
Indiana Harbor Belt 
Terminal RR Assn. of St. Louis 
Youngstown & Southern 
Toledo, Peoria & Western 

Belt RR of Chicago 

O.l)NPV/NW>O 

Detroit, Toledo & Shoreline 

Duluth, Missabe & Iron Range 
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Parent 

Grand Trunk Corp., 
Canadian National 
Rail war 

USRA 
Grand Trunk Corp., 

Canadian National 
Railway 

Seaboard Coast Lines 
Seaboard Coast Lines 
Katy Industries 
Southern Pacific 
Various 

Independent 
Bomaine 
Canadian Pacific 
Penn Central 
Dereco-Norf olk & Western 
MIA of New York 
IC Industries 
Illinois Central Gulf and 
Norfolk & Western 

Independent 

Independent 
Independent 
Burlington Northern 
Colorado & Southern (BN) 
Western Pacific Industries 
Conrail 
Various 
Various 
Atchison, Topeka & Sante Fe; 

Penn. Co. 
Various 

Norfolk & Western and 
Grand Trunk Western 

U.S. Steel 



3. Nature of subsidiary operation--Many of the railroads examined here 

are not independent entities 1but instead are integral parts of a larger 

operation. Examples include: the Terminal Railroad Association of St. Louis 

and the Belt Railway of Chicago which are owned by groups of line-haul 

railroads and provide diverse and essential services to their owners in the 

respective cities. The Duluth, Missabe and Iron Range is an integral part of 

u.s. Steel's iron ore mining and transportation system in the upper Great 

Lakes. In these cases, it is difficult to analyze the railroad separately 

from the broader operation of which the railroad is a part. 

4. Future potential--The parent may have expectations of eventually 

turning the unprofitable subsidiary into a profitable operation. 

It remains possible that despite the additional costs of the regulation 

and its impact on the net worth of firms, other considerations operating 

both before and after the regulation, will induce the parent to continue 

to subsidize the operation. That is, additional costs will not endanger 

the individual road's operation. 

Abatement Cost Impacts--Residential/Commercial Source Standards 

This option represents a further restriction of the regulation analyzed 

above. Regulatory costs for Option 2 appear ili Tables J.:..6. J..;.7, J..:8; tax 

credits and depreciation off-sets appear in Tables J-11 and J-12; NPV for 

Option 2, in Table J-13 and summary T~bles J-14 and J-15. Ratios developed 

under this option appear in Tables·J~l6, J-17,·and'J-18. 

The absolute costs associated with this option are, as expected, greater, 

although the results are in general consistent .with those of the residential 

only option. In addition, the railroad groupings are unchanged - no railroad 

moves to a different category .as a result o·f th.e more stringent regulatory 

option. 
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Qualifying Observations 

The effects of several crucial assumptions on the analysis should be 

reviewed. 

~Inflation between 1980 and 2000 will average 6 percent per year. 

~The opportunity cost of capital for all railroads is 10 percent. 

~Investment tax credits have been taken in full (10%) in the year in 
which capital expenditures are made (capital expenditures are listed in 
Table J-8 and their related investment tax credits are listed in Table 
J-15). 

~the complement of the marginal tax rate of 46 percent is used to 
convert before-tax costs (and thus outflows) of abatement for O&M, 
out-of-service, and depreciation (Tables J-9, J-10, and J-11). 

Changes in these assumptions could result in regrouping of railroads 

using the net present value techniques. The effect of some changes are 

suggested below: 

~An increase in the inflation rate will increase present values, 
and vice versa. 

--An increase in the discount rate would decrease present values, 
and vice versa. 

--Should limitations actually be placed on the amount of investment 
tax credit or should the proposed abatement equipment not be eligible 
for investment tax credits, no regrouping of railroads by NPV will 
occur. The investment tax credit is not significant with respect to 
the outflows it is·assumed to offset. However, not all railroads may 
be able to use the full 10% in the year of outlay. Individual 
firm analysis could result in regrouping. 

If the effective tax rate for individual firms is less than the assumed 

marginal rate, due to defererals, the net effect would be zero. That is, 
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while an increase would occur in the outflows, an increase would simultaneously 

occur for inflows, assuming that the increase for deferred taxes is above 

the 1973-1977 average. If no offset .occurs for deferrals and the real tax 

rate is below the 46% assumed, the after tax costs and outflows understated 

both before and after present value factors are applied. Furthermore, the 

depreciation inf low would likewise decrease. The tax rate is applied to 

operating costs to determine after tax cash outflows, applying a factor of 

(1-t) where t is the tax rate. For depreciation inflows the factor is t. 

Conclusions 

The preceding evaluation of the cost impacts of noise abatement regulations 

will be summarized below. The major conclusion is that on an industry-wide 

basis, even in the more stringent residential/commercial receiving property 

standards and with the high demand elasticities, the net reductions in revenue 

ton-miles and empl~yment are small. If the demand for rail freight transportation 

services grows at all, the impacts of the noise regulations will be easily 

offset. The trend in rapidly escalating fuel prices and the concurrent .. noise 

standards for new trucks will lead to increased demand for rail services, 

thus, even the small impacts predicted here may be somewhat exaggerated. 

Impacts on Rail Transportation Services 

Price impacts are predicted to lie between .0027 cents per ton-mile and 

,0033 cents for Class I and II railroads. This represents a relative price 

increase ranging between .11 percent and .14 percent. Reducti.ons in output 

are predicted to be very small, ranging between 314 and 1,279 million ton-miles 

for Class I and II railroads. These are .04 and .15 percent of total revenue 

ton-miles, respectively. Employment impacts are predicted to be extremely 

small, ranging between .04 and .16 percent of total industry employment, ,a 

reduction of between 192 and 777 jobs. Even these small changes may not,be 

felt if normal worker attrition is used to pare the work force or if demand 

for rail freight services grows even marginally. 
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Results 

1. A few railroads appear to be in serious financial difficulty, even 

before considering the costs of noise abatement. Six railroads show negative 

net work as of December 31, 1978, and ten additional rail_roads experienced a 

negative adjusted caeh flow, on the average, over the 1973-1978 period. A 

total of 31 railroads show a net present value base of these adjusted cash 

flows and net worth data. While noise abatement costs will add to the 

financial burden of these railroads, serious problems are already pre·sent and 

cannot be attributed to the noise regulations. 

2. In no instance was the present value of noise abatement costs 

greater than the difference between cash flow and net worth. Thus, noise 

regulations do not shift any railroad from a positive difference (between 

cash flow and net worth plus cost) to a negative difference. 

Capital Requirements and Availability 

Capital cost requirements were shown to be small relative to total 

capital expenditures by railroads in recent years. The present value of 

total capital costs, excluding out-of-service costs, was predicted to range 

between $47.5 million and $50.2 million*, which represent 6.3 and 6.7 percent 

respectively of "retained funds" or railroads' cash flow. While these 

amounts are not large, they do compete directly with requirements for capital 

expenditures on equipment and structures. Bescause the railroads' current 

capital expenditures are approximately three times retained funds, the 

increased capital requirements will be met through debt financing. Consequently 

railroads may have added difficulties securing that financing as a result of 

their poor recent profitability. However, one cannot ascertain precisely how 

much these additional funds will cost the railroads or where they will be 

obtained. 

*Initial capital costs plus out-of-service costs for residential and 
commercial land uses is estimated to be $109.7 million ($90.7 million where 
only residential land use is considered). 
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Conclusions Concerning the Impact on Individual Railroads 

The two analyses which this section contains, one an economic impact 

analysis and the other a financial impact analysis, come to the same conclusion, 

that the railroad industry will not be adversely affected by the costs of the 

noise abatement regulation of the railyards. In addition, none of the individual 

Class I or Class II railroads appears to be placed in any more adverse competitive 

position than the one in which they find themselves. For the five railroads 

in the worst financial shape (with negative net worth, negative cash flow and 

increasing annual deficits in the net income account), price, output and 

employment impacts are not large. Table 6-26 summarizes the impacts for three 

of these railroads. In each case, the predicted decrease in output is a tiny 

fraction of total output and employment impacts are likewise very small. 

The financial analysis also identifies three railroads whose ratio of net 

present value with abatement costs to net worth is large and negative. These 

railroads could have more difficulty meeting abatement requirements than 

others and the resulting economic impact should be evaluated. In Table,6-27, 

the percent increase in price, and decrease in output and employment is 

summarized for each railroad. As can be seen, the impacts are extremely 

small. 

Finally, for two railroads the ratio NPV/NW was greater than zero, but 

less than .l; for these railroads, the Detroit-Toledo Shoreline and the 

Duluth, Missabe and Iron Range, abatement cost impacts might be great enough to 

cause their competitive position to decrease sufficiently to lead to negative 

cash flows. However, according to the figures in Table.6-28, price, output 

and employment impacts are very small. The impact on the Detroit-Toledo 

Shoreline is greater than:any of the railroads examined in detail thus far. 

However, even the impact on it is extremely small in reality. 

Consequently, it appears fairly certain that the impacts resulting from 

the Noise Abatement regulation of railyards will not lead to a large impact, 

even on those railroads in the least financially sound condition. The cost 
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Table 6-26 

PER~ORMANCE OF RAILROADS WITH THE POOREST FINANCIAL CONDITION 
(Residential Receiving Property) 

% Increase % Decrease 
In Price In Outeut 

Conra i 1 .21 • ) 9 

Grand Trunk Western .11. .21 

Missouri-Kansas-Texas • 11 • 18 

Table 6-27 

PERFORMANCE OF RAILROADS WITH NPV/NW < 0 
(Residential Receiving Pr,operty) 

% Decrease In 
Emeloyment 

.06 

.21 

.06 

% Increased % Decrease % Decrease 
NPV/NW In Price In Output 

Chic.:igo & Northwestern -3.58 • 10 • 10 

Chicago Rock Island -3.22 • 16 .17 

We.stern Pacific -2.98 .03 .01 

Table 6-28 

PERFORMANCE OF RAILROADS WITH 0 < NPV/NW < .1 
(Residential Receiving Property) 

Detroit Toledo Shore Line 

Detroit Missabe Iron Range 

% Increase 
In Price 

• 32 

.10 
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% Decrease 
In Output 

.35 

.09 

Employment 

.04 

.04 

• 01 

% Decrease In 
Employment 

.35 

.09 

in 



impacts are so small relative to total costs that even in the short run, 

before railroads can pass cost increases through, little damage would result 

from the increased costs. In the longer run, after costs are passed through, 

it is quite likely that the growth of rail transportation demand will off set 

even these modest increases. 
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SECTION 7 

DOCKET ANALYSIS 

INTRODUCTION 

Thia docket analysis is the formal review of comments submitted by 

the public regarding the proposed Noise Emission Standards for Transportation; 

Interstate Rail Carriers. The proposed regulation was published in the 

Federal Register on April 17, 1979, with a public comment period of 45 days 

(until June 1, 1979). EPA extended the comment period by an additional 30 

days, to July 2, 1979. During this period, three meetings were conducted by 

EPA for the purpose of information exchange with state and local officials 

covering the purpose, content, ramifications and other considerations relative 

to the proposed rule. The first meeting was held in Berkeley, California on 

May 23, 1979, the second in Springfield, Illinois on May 25, 1979 and the 

third in Miami Springs, Florida on May 26, 1979. Additional meetings involv

ing data and information exchange were held with the Association of American 

Railroads in Washington, D.C. on May 15 and 18, 1979. 

In addition to records of all of the above meetings, the official docket* 

includes all comments concerning the proposed regulatioq received by EPA 

during the formal public comment period. Two late comments that were received 

prior to the printing date are also included in the official docket. Those 

persons or organizations contributing comments have been grouped into the 

following categories: (1) state agencies, (2) city/county governments, 

(3) federal and foreign governments, (4) private citizens, (5) industry and 

(6) associations. A list of the specific contributors in each of these 

categories is provided in Table 7-1. Each contributor has been given an 

identification number corresponding to the order of receipt of its coD111ents. 

All comments published in the official docket have been reviewed; this 

section provides a summary of all substantive issues raised in these comments 

and the EPA response to those issues. The issues have been grouped into 

general categories to eliminate duplication of responses. 

""Official Docket for Proposed Revision to Rail Carrier Noise Emission Regulation," 
EPA 550/9-79-208, Parts I and II, ONAC/EPA, Washington, D.C., July 1979. 
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Table 7-1 

LISTING BY RESPONDENT CATEGORIES 

State Agencies 

California, State of, 
Department of Health Services 

California, State of, 
Meeting with USEPA 

Connecticut, State of, 
Transportation, Department of 

Delaware, State of 

Delaware, State of, 
Natural Resources and Environmental 
Control, Department of 

Delaware, State of, 
Transportation, Department of 

Florida, State of, 
Environmental Regulation, Department of 

Illinois, State of 

Illinois, State of, 
Environmental Protection Agency 

Illinois, State of 
Environmental Protection Agency 

Illinois, State of 
Meeting with USEPA 

Kentucky, Commonwealth of, 
Environmental Protection, Bureau of (Jackson) 

Kentucky, Commonwealth of, 
Environmental Protection, Bureau of (Roark) 

Maryland, State of, 
Transportation, Department of 

Minnesota, State of, 
Minnesota Pollution Control Agency 
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Docket Number 

79-01-147 

79-01-049 

79-01-045 

79-01-114 

79-01-04 7 

79-01-101 

79-01-034/076 

79-01-146 

79-01-109 

79-01-144 

79-01-050 

79-01-102 

79-01-015 

79-01-065 

79-01-140 



Table 7-1 LISTING BY RESPONDENT CATEGORIES (Continued) 

State Agencies 

New Jersey, State of, 
Environmental Protection, Department of 

New York, State of, 
Environmental Conservation, Department of 

New York, State of, 
Executive Chamber 

New York, State of, 
Transportation, Department of 

Ohio, State of, 
Environmental Protection Agency 

Oregon, State of, 
Public Utility, ComJiiission of 

Oregon, State of, 
Environmental Quality, Department of 

Pennsylvania, Commonwealth of, 
Department of Transportation 

South Carolina, State of 

South Dakota, State of, 

Texas, State of, 
Railroad Commission of Texas 

Virginia, CoDD11onwealth of, 

Washington, State of, 
Ecology, Department of (Saunders) 

Washington, State of, 
Ecology, Department of (Vogel) 

Wyoming, State of, 
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Docket Number 

79-01-160 

79-01-009 

79-01-012 

79-01-130/148 

79-01-007 

79-01-054 

79-01-036/113 

79-01-017 

79-01-041 

79-01-006 

79-01-103 

79-01-116 

79-01-058 

79-01-061 

79-01-003 



Table 7-1 LISTING BY RESPONDENT CATEGORIES (Continued) 

City/County Governments Docket Number 

Alexandria, Virginia, City of, 79-01-108 

Alhambra, California, City of, 79-01-141 

Bellingham, Washington, City of, 79-01-052 

Berkeley, California, City of, 79-01-008 

Bloomington, Minnesota, City of, 79-01-082 

Burton, Michigan, City of, 79-01-055 

Chicago, Illinois, City of, 
Energy and Environmental Protection, 
Department of 79-01-057 

Chicago, Illinois, City of, 
United States Environmental Protection Agency 79-01-091 

Clinton, Iowa, City of, 79-01-001 

Columbia Heights, Minnesota, City of, 79-01-143 

Counties Research, Inc., National Association of, 79-01-062 

Dade, Florida, County of, 79-01-162 

Dallas, Texas, City of, 79-01-086 

Denver, Colorado, City and County of, 79-01-004 

Des Plaines, Illinois, City of, 79-01-011 

Des Plaines, Illinois, City of, 79-0~-083/984 

The District of Columbia, Government of, 79-01-163 

Dover, Delaware, City of, 79-01-046 

Fridley, Minnesota, City of, 79-01-119 

Henrico, Virginia, County of, 79-01-142 
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Table 7-1 LISTING BY RESPONDENT CATEGORIES (Continued) 

City/County Governments 

Jacksonville, Florida. City of, 

Kansas City, Missouri, City of, 
Health Department 

Lincoln - Lancaster Health Department, 
County of, 

Los Angeles, California, County of, 
Regional Planning, Department of, 

Maumee, Ohio, City of, 

Metropolitan Washington D.C., 
Government Council of, 

Miami Springs, Florida, City of, 

Miami Springs, Florida, City of, 

Miami Springs, Florida, City of, 
Meeting with USEPA 

Minneapolis, Minnesota, City of, 

Montgomery Maryland, County of, 
Environmental Protection, 
Department of, 

National League of Cities 

Newark, New Jersey, City of, 
Police Department 

Oak Ridge, Tennessee, City of, 

San Bernardino, California, County of, 

Seattle, Washington, County of, 

Tucson, Arizona, City of, 
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Docket Number 

79-01-037 

79-01-023 

79-01-069 

79-01-020 

79-01...;038 

79-01-033 

79-01-131 

79-01-145 

79-01-051 · 

79-01-155 

79-01-075 

79-01-138 

79-01-021 

79-01-156 

79-01-073 

79-01-040 

79-01-018 



Table 7-1 LISTING BY RESPONDENT CATEGORIES (Continued) 

Federal Governments 

American Railroads, Association of, 
E.P.A. Meeting I 

American Railroads, Association of, 
E.P.A. Meeting II 

Commerce, Department of, 

Environment, 
The Ministry of Canada 

Environment Protection Agency, United States 

Housing and Urban Development, United States 
Department of, 

Housing and Urban Development, United States 
Department of, 

Interior, The Department of 

Interstate Commerce Commission 

Seattle, Washington, City of, 
Housing and Urban Development, Department of 

Transportation, Department of 

Transportation Federal Highway Adnministration, 
United States Department of 

United Nations Economic Commission for Europe 

United States Environmental Protection Agency 

Wage and Price Stability, Council on 

Youths, Family and Health, 
Federal Ministry for Germany 
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Docket Number 

79-01-159 

79-01-158 

79-01-153 

79-01-149 

79-01-115 

79-01-029 

79-01-122 

79-01-124 

79-01-063 

79-01-071 

79-01-152 

79-01-025 

79-01-090 

79-01-085 

79-01-136 

79-01-139 



Table 7-1 LISTING BY RESPONDENT CATEGORIES (Continued) 

Private Citizens 

Barnes, William H., Private Citizen 

Bewick, Jr., Robert D., Private Citizen 

Birkner, David, Private Citizen 

Bond, PhD., Elden A., Private Citizen 

Born, Alice, Private Citizen 

Bruns, Eber, Private Citizen 

Burr, Roscoe C., Private Citizen 

Cutshall, John E., Private Citizen 

Daub, Albertina P., Private Citizen 

Deets, H. c., Private Citizen 

De Merrith, Ruth c., Private Citizen 

Ferguson, Evelyn v., Private Citizen 

Fraser, J. R., Private Citizen 

Frendengerger, J. w., Private Citizen 

Gjerding, Bradley, K., Private Citizen 

Gjerding, D. L. c., Private Citizen 

Hale, Dennis M., Private Citizen 

Hara, Sheryn, Private Citizen 

Holce, D. L., Private Citizen 

Hubbard, Shaun, Private Citizen 1 

Huston, Bill, Private Citizen 
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Docket Number 

79-01-016 

79-01-039 

79-01-106 

79-01-031 

79-01-104 

79-01-035 

79-01-099 

79-01-081 

79-01-032 

79-01-048 

79-01-055 

79-01-093 

79-01-092 

, 79-01-028 

79-01-072 

79-01-067 ., 

79-01-087 

79-01-120 

79-01-094 

79-01-105 

79-01-112 



Table 7-1 LISTING BY RESPONDENT CATEGORIES (Continued) 

Private Citizens 

Johnson, David, Private Citizen 

Kirby, Wanda, Private Citizen 

Kohner, Lynn, Private Citizen 

Leeth, Beril F., Private Citizen 

Lovelace, R., Private Citizen 

Lyste, Sue, Private Citizen 

Marcotte, Robert D., Private Citizen 

Marr, Helen, Private Citizen 

Meyers, Raymond W., Private Citizen 

Moe, Osborn, Private Citizen 

Moe, Osborn, Private Citizen 

Moe, Osborn, Private Citizen 

Moore, Jerome, Private Citizen 

Palasco, John, Private Citizen 

Pinkstaff, Private Citizen 

Race, George, Private Citizen 

Ramm., Virginia, Private Citizen 

Rasmussen, Mrs. John R., Private Citizen 

Rebane, John T., Private Citizen 

Richard, Jerome, Private Citizen 
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Docket Number 

79-01-014 

79-01-019 

79-01-066 

79-01-027 

79-01-079 

79-01-026 

79-01-002 

79-01-077 

79-01-089 

79-01-080 

79-01-095 

79-01-110 

79-01-030 

79-01-127 

79-01-070 

79-01-097 

79-01-074 

79-01-068 

79-01-117 

79-01-096 



Table 7-1 LISTING BY RESPONDENT CATEGORIES (Continued) 

Private Citizens 

Ruane, Eugene B., Private Citizen 

Seattle, Washington, Residents of, 
Private Citizen 

Sternad. William A •• Private Citizen 

Sroufe, Evelyn, Private Citizen 

Sunel, A. J., Private Citizen 

Tretwold. Jane, Private Citizen 

Tretwold, R., Private Citizen 

Weaver, Mildred, Private Citizen 

Wheeler, Walter L., Private Citizen 

Whiteman, Glen w., Private Citizen 

Whittle, Joe c., Private Citizen 

Industry 

Air-Conditioning and Refrigeration Institute 

Bangor and Aroostook Railroad Company 

Burlington Northern 

Consolidated Rail Corporation 

Delaware and Hudson Railway Company 

Florida East Coast Railway 

Ford Motor Company 

General Electric Company 
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Docket Number 

79-01-042 

79-01-118 

79-01-123 

79-01-128 

79-01-024 

79-01-044 

79-01-043 

79-01-078 

79-01-126 

79-01-121 

79-01-088 

Docket Number 

79-01-059 

79-01-064 

79-01-150 

79-01-134 

79-01-056 

79-01-060 

79-01-161 

79-01-100 



Table 7-1 LISTING BY RESPONDENT CATEGORIES (Continued) 

Industry Docket Number 

Illinois Central Gulf Railroad 79-01-132 

National Railroad Passenger Corp. 79-01-135 

QIV, Incorporated 79-01-010 

Saint Louis - San Francisco Railway Company 79-01-157 

Track Specialities Co. 79-01-151 

Turner Collie and Branden Inc. 79-01-154 

Westinghouse Air Brake Division 79-01-013 

Associations Docket Number 

Acoustical Society of America 79-01-164 

American Railroads, Association of 79-01-137 

Environmental Professionals, 
National Association of 79-01-022 

Hearing, Educational Aid and Research 
Foundation, Inc. 79-01-098 

Hearing, Educational Aid and Research 
Foundation, Inc. 79-01-107 

Metro Clean Air Committee 79-01-129 

Minnesota Speech and Hearing Association 79-01-053 

Noise Control Officials, National Association of 79-01-125 

Railway Labor Executives Association 79-01-133 
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CONCEPTUAL ISSUES 

Property Line Standards 

Six commenters (#58, 125, 129, 138, 144, 160*) objected to the adoption 

of property line standards on the basis of the consequent preemption of more 

stringent local standards. One commenter (#149) argued for the use of community 

noise standards rather than property line standards. Two commenters (#34, 140) 

remarked that only source standards should be adopted as EPA lacks the 

authority to enact property line standards. Four commenters (#126, 134, 146, 

147) supported property line standards as it is these sound levels which affect 

public health and welfare. Two state agencies (#36, 116) supported receiving 

property line standards but suggested that flexibility be retained for taking 

the varying uses of receiving property into account. 

Response: 

EPA originally proposed a property line standard for railyards and three 

specific source standards. 

The Agency has decided not to promulgate a receiving property line standard 

in this rulemaking. Rather, the Agency has chosen to regulate only specific 

important railyard noise sources at this time, and to d~lay rulemaking on 

a receiving property line standard pending further assessment and review of 

the extensive comments received on this facet of the proposed regulation. The 

u.s. Court of Appeals fo~ the District of Columbia Circuit has agreed to this 

approach, and the Agency is charged with issuing a receiving property line 

standard by January 23, 1981. Upon finalization of property line standards, 

the Agency will, in the subsequent background document, more definitvely 
-;. ;-n,_. - . ; 

address individual comments to the docket on this issue. 

Prefix to docket number, 79-01-, has been deleted in this analysis to 
conserve space. 
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Ldn Descriptor 

Numerous commenters (#16, 25, 26, 36, 117, 129, 134, 135, 140, 144, 

150, 152, 153, 157) expressed dissatifaction with the proposed Ldn standard. 

The most commonly expressed objection was that the standard did not adequately 

protect public health and welfare. Industry criticisms related to the dis

criminatory and inconsistent application of the standards to various noise 

sources and the nighttime penalty associated with the Ldn descriptor. 

Several commenters (#134, 135) objected to the use of the Ldn standard on 

the basis that non-regulated railroad equipment sources were included in the 

noise standard. Two private citizens (#30, 126), two state agencies (#102, 

146) and one federal government source (#149) supported the Ldn standard as 

the best overall noise impact evaluation measure. 

Response: 

As a result of the substantial comment received with respect to the 

property line Ldn descriptor, the Agency believes that it should spend more 

time analyzing available data concerning the Ldn descriptor rather than 

issue a standard quickly. Therefore, it has chosen not to promulgate a 

general property line standard at this time. Instead it is issuing rules 

covering several railyard equipment sources and one railyard operation noise 

source. These standards are "not to exceed" average maximum A-weighted sound 

levels. The Agency plans to fully address the property line Ldn issue in 

the subsequent rulemaking action and will provide a more definitive response 

to the docket on the Ldn descriptor at that time. 

Definition of Receiving Property 

Two federal agencies (#25, 149) and two state agencies (#65, 146) 

requested clarification of the distinction between developed and undeveloped 

property. Another state agency (#58) suggested expansion of the definition to 

include undeveloped noise sensitive areas such as parks and camping areas. 
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Response: 

The Agency's final source standards are applicable only to residential 

and commercial receiving property. The final regulation defines receiving 

property as any residential or commercial property that receives noise from 

railyard facility operations that is used for any of the purposes described 

in the following standard land use codes (ref. Standard Land Use Coding 

Manual, U.S. DOT/FHWA, reprinted March 1977): for residential land use -- 1, 

Residential; 651, Medical and other Health Services; 68, Educational Services; 

691, Religious Activities; and 711, Cultural Activities; for commercial land 

use -- 53-59, Retail Trade; 61-64, Finance, Insurance, Real Estate, Personal, 

Business and Repair Services; 652~659, Legal and other Professional Services; 

671, 672 and 673, Governmental Services; 692 and 699, Welfare, Charitable and 

other Miscellaneous Services; 712 and 719, Nature Exhibitions and other 

Cultural Activities; 721, 723, and 729, Entertainment, Public, and Other 

Public Assembly; and 74-79, Recreational, Resort, Park and other Cultural 

Activities. Given the extensive intermingling of land uses surrounding 

railyards, EPA believes that a regulation focusing on noise emissions received 

on residential and commercial property should provide some protection as well 

for other land uses. 

Preemption 

Numerous commenters* objected to the preemptive nature of the proposed 

railroad regulations. Their primary concern was that the proposed standards 

would result in increased community noise levels where more stringent local 

standards were preempted. Many urged EPA to explore avenues of recourse to 

have the preemption clause removed. Several commenters (#26, 31, 43) suggested 

that, at a minimum, local jurisdictions be allowed to impose a curfew on 

nighttime switching operations. 

* (#2, 14, 17, 26, 28, 31, 38, 40, 42, 43, 45, 46, 53, 57, 679 70, 72, 82, 
86, 98, 102, 114, 117, 120, 121, 131, 133, 136, 137, 138, 141, 142, 146, 147, 
163) 
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Response: 

Section 17 of the Noise Control Act of 1972, as interpreted by the U.S. 

Court of Appeals for the District of Columbia Circuit in Association of 

American Railroads v. Costle, 562 F.2d 1310 (August 23, 1977), requires that 

EPA set uniform national standards. The Act stipulates that standards preempt 

state and local statutes and ordinances for the equipment and facilities 

covered by the federal regulation. Further, the preemptive provisions of 

Section 17 do not apply until the effective date of this regulation, hence 

state and local governments can regulate railroad noise sources not covered by 

the Agency's December 31, 1975 regulation until the final regulation is 

effective. After that date, state and local governments may petition the 

Administrator of EPA for an exception allowing differing statutes and ordinances 

when they can show such differing regulation is not in conflict with the 

federal rule and is needed because of special local conditions. State and 

local authorities may continue to regulate those railroad noise sources which 

are not covered by the federal noise regulations. 

'lhe Agency understands the position of state and local governments on 

this issue. In developing the December 31, 1975 regulation, the Agency 

decided that railroad facility and equipment noise, other than that produced 

by locomotives and railcars, was best controlled by measures which did not 

require national uniformity of treatment. At that time, EPA opted to leave 

state and local authorities free to address site-specific problems on a 

case-by-case basis without unnecessary federal hindrance. Since EPA must now 

promulgate regulations of much broader scope as a result o·f the August 23, 

1977 court order, the only recourse for interests that favor state and local 

control of railyards noise is through the federal legislative process. 

Nondegradation 

Fifteen commentere* objected to the regulation because it did not 

include a nondegradation clause. They contended that noise levels would 

* (#26, 31, 33, 36, 57, 58, 67, 69, 70, 72, 99, 125, 136, 147, 160) 
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increase in communities where state and local statutes and ordinances with 

more stringent standards currently exist and where noise levels are currently 

below the federal standards. 

Response: 

EPA is required by court order to issue uniform national standards for 

railroad equipment and facility noise that comprehensively preempt state and 

local statutes and ordinances relating to the same equipment and facilities. 

The standards, proposed on April 17, 1979 in response to this court order, 

were developed in terms of typical or average situations. Consequently, the 

uniform national standards proposed were necessarily a compromise, only 

partially controlling railroad equipment and facility noise throughout the 

country. EPA realizes that there will be situations where existing noise 

levels at some railyards may be allowed to increase under these standards. 

The Agency will consider the nondegradation issue in developing its property 

line standards, to be issued in January 1981. 

Stringency of Standards 

Twenty-nine private citizens*, 20 city/county governments** and eight 

state agencies (#36, 102, 109, 114, 144, 146, 147, 148) objected to the 

regulation as proposed because the standards were not stringent enough. The 

most commonly expressed complaints were: the least common d~nominator standard 

which all railyards could meet was chosen, standards do nothing to protect 

public health and welfare, nighttime curfews. should be imposed, residential 

and industrial zones have the same standards and recognition was not given to' 

special local conditions and noise sensitive land uses. Five commenters (#5, 

17, 75, 139, 153) criticized the. regulation for its lack of consideration .of 

*(26, 28, 30, 39, 42, 43, 44, 48, 67, 68, 70, 72, 74, 77, 78, 79, 80, 88, 
89, 94, 96, 104, 105, 106, 110, 117, 118, 120, 128) 

**(11, 18, 23, 33, 38, 40, 52, 62, 69, 73, 82, 86, 108, 119, 131, 137, 
138, 143, 155, 156) 
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special local conditions and noise sensitive land uses. Five commenters (#5, 

17, 75, 139, 153) criticized the regulation for its lack of consideration of 

noise reductions and new or expanding facilities. Two associations (#129, 

133) charged that the standards were not protective of worker and public 

health and welfare. A federal commenter (#149) urged that more stringent 

standards be adopted. Another federal commenter (#122) stated that HUD 

standards for low and moderate income housing may not be in compliance with 

the proposed levels. A state agency (#65) and an industry commenter (#150) 

indicated that the standards may be too stringent. Another industry source 

(#135) commented that the regulations were reasonable if amended to allow 

higher levels when temperatures dropped at night. Another commenter (#64) 

~ommended EPA for a reasonable approach to a complex problem. Two industry 

commenters (#102, 135) remarked that stringent standards were justified but 

only when necessary to protect residential property. 

Response: 

The Agency originally proposed a property line s~andard and three source 

specific standards. Public comments on the proposed receiving property line 

standard have made it clear that before a final rule of this nature is promul

gated, there is a need for additional research and data cQllection. By 

delaying promulgation until January 1981, EPA will be in a position to 

adequately carry out the additional analysis necessary for the development of 

a final rule that is responsive to the public needs as expressed in the docket 

to the proposed regulation. Many of the docket comments refer to the strin

gency of property line standards and will be addressed as that regulation is 

developed. 

In the current source standard rulemaking for active retarders, car 

coupling operations, locomotive load cell test stands and switcher locomotives, 

the Agency has given careful consideration to costs' and economics as well as 

other factors. 

Certain of the standards adopted to abate the noise from the above railroad 

noise sources are measured on receiving property (commercial or residential). 
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Thus these standards require the application of noise reduction technologies 

only in railyard situations where people may be impacted. 

Land uses other than residential and commercial have not been considered 

in the formulation of these standards as only commercial and residential 

properties (refer to definition in regulation) are considered to be land use 

categories where large numbers of people are adversely affected by railyard 

noise emissions. 

TECHNICAL ISSUES 

Best Available Technology 

Three industry sources (#134, 150, 157) commented that EPA is requiring 

more than "best available technology" in its proposed standards. They 

suggested a variance system be used whereby railroads could show that their 

facilities are fundamentally different due to technological infeasibility or 

physical impossiblility. One city/county government (#75) and one private 

citizen (#123) suggested that new innovative solutions be employed to reduce 

railroad noise. One association (#125), one.city/county government (#33) and 

three state agencies (#113, 146, 160) proposed that EPA's definition of best 

available technology include various administrative controls which relate to 

the time, place or duration of railroad noise activities. 

Response: 

The final source regulations reflect the degree of noise reduction · 

achievable through the application of the best available technologies.or 

techniques, taking into account the cost of compliance. For this reason, 

the maximum allowable sound levels specified for each source standard 

vary according to the availability and cost of abatement technologies or 

techniques for the given source. For the purpose of determining the avail

ability of technologies or techniques and costs of applying those technologies 

or techniques used in developing the final source regulations, the Agency 
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considered the following: the use of local absorptive noise barriers around 

sources, reflective walls at the facility boundary, mufflers on switcher 

locomotives, and for car coupling, controlling the operation of rolling stock 

or its location relative to adjacent receiving property. Noise barriers can, 

for example, be constructed in close proximity to the source, at the railroad 

facility boundary, or both in combination, as appropriate to the situation. 

Because these are performance, not design standards, the railroads have total 

flexibility to apply whatever approaches are most attractive in terms of cost 

or other considerations, as long as the required noise levels are met. 

Many railyards are already expected to be in compliance with most of the 

source standards, due in large part to the location of commercial and resi

dential land use around railyards. Some rail carriers, however, may need to 

construct railyard facility boundary barriers to abate noise from only one or 

two of the sources impacting receiving property adjacent to the yard boundary. 

Retarders 

Industry sources (#134, 157) and the AAR (#137) disputed EPA's statements 

that barriers for retarders would be effective in meeting a property line 

standard because of retarder orientation with respect to the property line 

and because of difficulty due to closeness of trackage at group retarder 

sites. Three commenters (#137, 144, 150) stated that technology is not 

available to meet EPA's standards for retarders. Cited was the BN Northtown 

Yard which uses EPA recommended technology, where the proposed retarder 

A-weighted source standard levels of 90 dB were exceeded by 1.3 dB during 

tests: Two industry commenters (11103, 134) toC'>k exception to the use of 

releasable retarders because of the safety hazards associated with their use. 

Ductile iron shoes were discounted as an aid in reducing retarder noise 

because of short-term durability (#10, 134, 137). Three industry sources 

(#134, 150, 157) further disputed the qualification of spray lubrication 

systems for "best available technology." Cited against their use was the 

undesirable oil pollution run-off and the need to redesign some yards to 
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provide additional retarder length to compensate for friction losses. Two 

commenters (#33, 160) supported the retarder noise standard. 

Response: 

The Agency pursued the retarder orientation issue by soliciting industry 

comment and supportive data regarding retarder orientation and installation 

requirements at hump classification yards. After carefully reviewing the 

available data the Agency does agree that barriers for group retarders would 

be either ineffective or installation would be inpractical in many instances. 

Consequently, the Agency has revised its retarder source standard to allow 

the industry both more flexibility in barrier arrangement at the master and 

group retarders and the use of facility boundary walls in the vicinity of 

noise sensitive receiving property. 

Technology is available at reasonable costs for reducing the noise from 

active retarders. The Agency recognizes the fact that there will be variations 

in the retarder noise levels from one yard to another. The retarder squeals . 

at Northtown during the tests cited were at levels slightly higher (2-3 dB) 

than typical levels at most yards. lt is expected that individual railyards 

will measure their retarder noise levels to determine the amount of noise 

reduction required at each site. Barrier height and length requirements will 

be selected to bring the actual noise levels into compliance with the standard. 

In the proposed regulation, the ~nly case where replacement of fixed 

inert retarders by releasable units was considered necessary was to meet the 

proposed hump yard. fa,cility receiving p_r~pe~ty~ line standard. Since the 

promulgation of that standard has been deferred until January 23, 1981, more 

time is available to consider the safety hazards and other factors associated 

with releasable retarders. 
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Car Coupling 

Three commenters (#134, 150, 157) argued that the 4 mph speed limit on 

car coupling could be attained only under ideal conditions. They contend 

that speeds of 6 or 8 mph are more reasonable alternatives to enforce. 

Conrail (#137) and AAR (#134) further argued that the 4 mph goal for car 

coupling on which EPA based its noise standards of 95 dB at 30 meters is not 

being achieved by the industry and that no known durable cushioning materials 

are available to reduce noise levels. Three state agencies (#58, 140, 160) 

commented that the proposed standard is not stringent enough in reducing car 

coupling noise levels. Ten commenters (#30, 58, 69, 102, 114, 125, 144, 147, 

148, 160) recommended that the 4 mph exception provision be dropped from the 

regulation. They felt it would be easy for the railroads to control speeds 

during enforcement monitoring, thus taking advantage of the exception provision. 

Response: 

The proposed car coupling standard was 95 dB measured 30 meters from 

coupling incidents, with an exception provision for those couplings with 

sound levels greater than 95 dB for which the railroad could show that 

coupling occurred at speeds less than four miles per hour. This standard was 

based on the sound level associated with four mile per hour coupling, since 

the majority of railroads stated four miles per hour to be their operating 

rule, or recommended practice. There is substantial evidence, however, that 

many railroads do not, as a matter of course, comply with their own published 

operating rules or recommended practices. The data submitted to the docket 

by rail carriers indicate that more than sixty percent of car couplings occur 

at speeds greater than four miles per hour. Because EPA must presume that, 

in the presence of a federal rule, the railroads would have to comply with 

such a coupling speed limit, the Agency has assessed the potential adverse 

impacts of this rule on railroad operations. This assessment revealed some 

evidence that train movements could be adversely affected if railroads were to 

comply fully with the proposed rule on a nationwide basis. Consequently, the 
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Agency has made the final rule less stringent. T~e final standard for car 

coupling impact noise would generally restrict car coupling speeds to no 

greater than eight miles per hour. The standard of eight miles per hour is 

the maximum speed desirable to minimize freight damage. 

The Agency believes that the standard can be met by the majority of 

railroads with little or no change in operations, thus avoiding further 

technology applications or additional costs. The measurement methodology has 

been refined to allow compliance measurements to take place at receiving 

property rather than 30 meters from the point of coupling. Further, at least 

30 consecutive car coupling inpact sounds are required for a period of not 

less than 60 minutes nor more than 240 minutes. An exception provision has 

been defined so that the standard will not apply where the railcarrier 

demonstrates that the standard is exceeded when cars representative of those 

found to exceed the standard are coupled at similar locations at coupling 

speeds that do not exceed eight miles per hour. 

EPA fully recognizes that the noise level generated at eight miles 

per hour is high. A standard reflecting lesser speeds would, however, result 

in some potentially serious operational slowdowns which could lead to national 

railroad system disruptions and high cost impact. The Agency encourages 

further industry attempts to reduce car coupling speed and in selective cases 

where communities are adversely affected by car impact noise it would appear 

that the railroad concerned might well be able to pay particular attention to 

car coupling speed without any unacceptable disruptive effect on its operations 

or on those of the rail system. 

Refrigerator Cars 

AAR (#137) and a state agency (#144) contended that the estimated A-weighted 

baseline noise levels that were used as a basis for setting mechanical refrigerator 

car noise levels are significantly below actual refrigerator car noise levels. 
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C-weighted sound levels were suggested as more appropriate. Three industry 

sources (U64, 134, 137), one state agency (#102) and the Department of 

Transportation (#152) expressed the view that the present noise levels of 

mechanical refrigerator cars already represent the use of best available 

technology so that any further reduction in noise levels to meet the proposed 

standard (78 dB at 7 meters) is not possible. Four commenters (#33, 102, 125, 

160) suggested that EPA explore the feasibility of providing electric service 

directly to refrigerator-car cooling systems and of shutting down the diesel

engine power sources while cars are in yards. One industry commenter (U59) 

requested clarification as to what additional noise abatement techniques, if 

any, would be required to meet the proposed property line standard and also 

questioned the validity of "Noise Control Technology for Truck-Mounted Refri

gerator Units." The Council on Wage and Price Stability (#136) questioned the 

appropriateness of a separate standard for refrigerator cars. One industry 

source (#64) proposed that the standard only be applied to new equipment. 

Other commenters suggested that the specification for the microphone location 

was unacceptably vague (#59), and that an amendment be made to the wording of 

the proposed Section 201.14 dealing with construction of railroad sidings for 

refrigerator cars. 

Response: 

At the time EPA proposed the mechanical refrigerator car source standard, 

the available data indicated that refrigerator cars·would emit A-weighted 

sound levels averaging 63 dB at 100 feet. This level is an average of the 

noise from both the compressor side and the engine side at high and low 

throttle conditions. Substantial amounts of new noise data for refrigerator 

cars were received from the industry during the docket period. Based upon 

these additional new noise data, as well as the previous data, A-weighted 

baseline noise levels for refrigerator cars are estimated to average 67 dB 

at 100 feet. This is an increase of 4 dB above the Agency's previous 

determinations. 
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The Agency rejects industry assertions that no further noise reduction 

is achievable on refrigerator cars. Further noise reductions clearly are 

achievable by reducing the reverberant noise build-up in the engine compartment 

through use of sound absorptive foam and by blocking the external line-

of-site to the engine from outside the refrigerator car. 

The Agency has investigated controls for mechanical refrigerator car 

noise emissions levels but does not believe they should be addressed in 

this regulation. While further noise reduction in refrigerator cars is 

achievable, EPA has not yet completed its analysis to allow a decision on 

the regulatory level(s). In addition, it should be noted that the use of 

mechanical refrigerator cars by the railroad industry is declining. Their 

function is being replaced by containers on flat cars (COFC) and trailers on 

flat cars (TOFC), which were not addressed in the proposed rules. All of 

these factors as well as the docket responses will be addressed in determining 
' how to regulate this source in the final receiving property line rulemaking. 

Locomotive Load Cell Test Stands 

One industry commenter (#132) stated that enclosed load cell test 

facilities presented problems because elaborate ventilation systems were 

required to keep the locomotive running. Another industry commmenter (164) 

indicated that the proposed regulation was in conflict with previous regulation 

requiring load cell testing in clear field situations. The industry (#134) 

also commented that load cell test stands are generally located near repair 

facilities and that relocation of the test stands would increase requirements 

for both manpower and locomotive movements to and from the repair facilities, 
' ' 

resulting in substantial costs, losses in pr~ductivity and a decrease in 

efficiency. 
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Response: 

The abatement of locomotive load cell test stand noise was a part of 

the receiving property line standard in the proposed regulation. EPA believed 

that the noise from such operations could be reasonably dealt with by relocat

ing locomotive load cell testing away from noise sensitive receiving areas 

close to the railroad facility boundary, or by enclosure of the test facility 

from which the noise was emitted. 

After reviewing available abatement technologies and techniques, cost 

data and public comments, the Agency has modified its technology and cost 

assessment approach to reducing noise from locomotive load cell test opera

tions. EPA cost and benefit studies show that total enclosure of test stands 

is generally less attractive than the use of 150 foot (length) by 25 foot 

(height) (45.7m x 6.lm) absorptive barrier walls around the facility and the 

locomotive being tested. The latter treatment completely eliminates the need 

for ventilation systems, and substitutes a much simpler structure. 

Switcher Locomotives 

AAR (#137), Conrail (#134), another industry commenter· (#56) and the 

Department of Transportation (#152) commented that the muffler retrofit of 

switcher locomotives may not achieve the degree of noise reduction which EPA 

has estimated. It was stated that the degree of muff ling is dependent on the 

throttle positio~ and that mufflers are most effective at full throttle when 

it is desirable to silence exhaust noise. Several commenters (#56, 134) 

were concerned about the size of the exhaust pipes which are needed when 

mufflers are used. One commenter (#64) suggested that the muffler standards 

only be applicable to new equipment. 

Four industry commenters (#56, 132, 134, 150) contended that relocation 

of idling locomotives is not feasible in some yards because of lack of space 

and manpower and, further, that in some yards relocation would result in no 
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change in sound levels. One state agency (#14) supported the relocation 

provisions. 

Two state agencies (Ull4, 144) and a private citizen (U87) suggested that 

the regulation include provision for engine shut-down because of the high 

annoyance factor involved with idling locomotives. Conrail (#134) and 

another industry commenter (#135) discussed some of the problems of shutting 

down diesel locomotives and stated that large expenditures were necessary for 

electrically powered heaters to maintain engine liquids at near operating 

temperatures. It was suggested that higher noise emissions be allowed in 

colder weather (#135). 

Response: 

EPA considered the industry comments in arriving at the final regulation, 

including those related to idling switcher locomotive relocation and shut 

down. The technology the Agency assumes the railroads will use in meeting the 

switcher locomotive noise emission limits is muffling of the engine noise. 

The Agency's original proposal required the retrofit of that part on the 

entire locomotive (road haul and switcher) fleet. EPA has chosen to include 

only the switcher locomotives at this time because of arguments by the 

industry that the retrofit costs for the whole fleet would be excessive 

and that it is difficult to isolate those road locomotives used in railyard 

duty. 

Locomotive noise is of two types: moving point source noise as the 

locomotive is involved in switching operations, and stationary point source 

noise as the locomotive is parked but is allowed to remain idling and not 

involved in any active operations. This regulation establishes not-to-exceed 

noise standards for both types of switcher locomotive engine noise. 

A review of the locomotive exhaust noise reduction data available to the 

Agency at this time indicates that only a small degree of noise reduction has 

been achieved at the lower throttle settings for locomotives used for switch

ing operations. Operational data indicate that approximately half of the 
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locomotives used as switchers are road type locomotives while the remainder 

are lower horsepower units designed specifically as switchers. Noise data for 

the two classes of machines show no reduction at idle for units designed as. 

switchers and 1.5 dB reduction at 100 feet in the SD 40-2 road haul unit 

tested. At the highest throttle settings an average noise reduction of at 

least 4 dB was achieved for each class. Although many switcher operations 

are at low throttle settings where little reduction in levels is expected, the 

data clearly indicate that exhaust silencers will reduce the overall noise 

emissions and significantly so at the locomotive maximum noise levels. 

The Agency does not intend that switcher locomotives be retrofitted 

except in those railyards where it is necessary. Therefore, the Agency has 

instituted a two part compliance procedure. For compliance purposes, the 

Agency requires the determination of the noise level at any residential or 

commercial receiving property measurement location. The A-weighted sound 

level at such locations from switcher locomotives, singly or in combination 

with the sound from other stationary or moving locomotives, may not exceed a 

maximum level. If this level is not exceeded, switchers at that yard need not 

be retrofitted. Additionally, EPA analysis indicates that locomotive retrofit 

will not be required for many railyards. If the noise level measured at any 

receiving property measurement location exceeds the specified level, then all 

switcher locomotives in that railyard must meet the noise standard. All 

switcher locomotives not complying with this standard will require muffler 

retrofitting or other equivalent technology to achieve the standard's level. 

Only switcher locomotives manufactured before December 31, 1979 will be 

subject to this switcher locomotive standard since all ·locomotives manufactured 

after that date must meet the final standards for locomotives promulgated on 

December 31, 1975. 

Additionally, the Agency has amended the regulation to no longer require 

locomotives to be connected to a load cell when undergoing a stationary test 

for the idle throttle setting. 
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Measurement Methodology 

Sixteen commenters* criticized the proposed measurement methodology 

contending that its extreme complexity would result in little, if any, enforce

ment by state and local jurisdictions. Five commenters (#114, 147, 148, 152, 

160) suggested that Type 2 meters be allowed because Type 1 are costly and 

unavailable, and Type 2 are sufficiently accurate. Conrail (#134) argued that 

EPA's measurement criteria do not account for a wide variety of contingencies 

affecting measurement accuracy. Two city/county governments (#82, 162) and a 

state agency (#58) criticized the 24-hour measurement criterion because many 

jurisdictions lack the manpower or time to take such measurements. One 

association (#164) and a federal agency (#149, 152) commented that impulse 

meters should be required to measure impulse sounds such as coupling and 

retarder squeals. One commenter (#164) suggested that measurements were more 

accurate if made over a continuous period of at least one week. A federal 

commenter (#153) recommended deletion of Section 201.33(d)(2) and (e) dealing 

with .. clear dominance as these sections are arbitrary, imprecise, incomplete 

and may create measuring ambiquities." AAR (11137) commented that the proposed 

measurement methodology would permit noise measurements to be taken two meters 

from residential dwelling surf aces, thereby including reflected noise in the 

meter readings and effectively reducing the proposed regulatory levels by an 

additional 3 dB - a factor not considered in the technology and cost analysis. 

Another industry commenter (#135) suggested that railyard noise be allowed to 

exceed the ambient level from other activities by up to 3 dB. A state agency 

(#147) stated that noise levels should be an energy average of 10 or more 

events, all within 10 dB of the maximum level observed. Another state agency 

(#58) questioned the wording in Section 201.26(a) and suggested that the 

standard not be exceeded any time after the throttle setting is.established. 

They also questioned the microphone location requirements of Sections 201.25 

and 201.33(b). A private citizen (#26) commented that the measurement 

technique could not be used in the situation where the receiving property was 

50-100 feet above the source. A federal commenter (#25) suggested that the 

regulation wording be changed to ref er ~o "The FHWA Highway Traffic Noise 

Prediction Method," FHWA-RD-77-108. 

*(#33, 34, 40, 42, 57, 58, 69, 82, 102, 114, 118, 125, 129, 140, 148, 160) 
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A federal agency (#152), two state agencies (#102, 147) and an association 

(#125) all supported the adoption of receiving property line standards with 

measurements at the prope~ty line. One state agency (#101) commented that a 

fixed distance standard was preferable. Two city/county governments (#143, 

155) argued that receiving property line standards and measurement locations 

if adopted, would be impossible to enforce. 

Response: 

After thorough technical review of the proposed measurement methodology 

for the measurement of railroad noise, EPA has made a number of changes which 

it believes will reduce the associated complexity and costs without compromising 

the accuracy and reliability of the noise measurements. 

The final regulation requires that the sound level meter or alternate 

sound level measurement system used for compliance determination must meet, as 

a minimum, all the requirements for a Type 1 instrument. Slow meter response 

is specified for the stationary locomotive and locomotive load cell test stand 

standards. All other standards specify the fast meter response characteristic. 

To ensure Type 1 performance, the manufacturer's instructions regarding 

mounting or orienting of the microphone and the positioning of the observer 

must be observed. Measurements may be made with a Type 2 instrument, with the 

measured levels reduced by the following amounts to account for possible 

instrument errors: 2 dB for car coupling and 4 dB for active retarders. 

A reduction in the complexity of the measurement procedures has been 

achieved with the elimination of the procedures for determining clear do

minance that appeared in Section 201.33. Since all noise measurements in this 

regulation now pertain to specific sources, the identification of railroad 

noise can be greatly simplified. The concept of clear dominance has been 

replaced by generally requiring visual identification of operating equipment 

and by requiring operating equipment sound levels to exceed non-operating 

levels by specified amounts. 
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A basic coµsideration in this rulemaking has been the appropriate location 

for the noise measurements and the attendant standard. The Agency's proposed 

source standards required noise measurements at a specified distance from the 

source. However, after further consideration and review of public comments, 

the establishment of source standards based in part on receiving property line 

noise levels was considered preferable to the originally proposed concept. 

This approach has particular appeal with respect to compliance measurement, 

enforceability and consistency with a final overall property line standard to 

be issued by January 23, 1981. 

Two source standards specify not-to-exceed noise levels on receiving 

property; the other two source standards set specific trigger levels, also 

measured on receiving property. The use of noise measurements on receiving 

property should facilitate compliance measurements and eliminate possible 

safety hazards or interference with yard operations. 

HEALTH AND WELFARE ISSUES 

Health and Welfare Should Be A Primary Consideration 

Seven commenters (#16, 30, 33, 54, 98, 114, 149 ) stressed that public 

health and welfare should be a primary consideration in the regulation of 

railroad noise. Two industry commenters (#134, 135) argued that annoyance, 

irritation and aggravation are not legal concepts upon which railroads should 

be regulated. 

Response: 

Section 17 of the Noise Control Act of 1972, which requires the EPA 

Administrator to publish regulations establishing noise emission limits on the 

facilities and equipment of interstate rail carriers, directs EPA to set 

standards that reflect the degree of noise reduction achievable through 
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application of the best available technology taking into account the cost of 

compliance. Health and welfare considerations are useful to help establish 

goals against which to measure the effectiveness and cost of available tech

nologies; however, Section 17 does not require that protection of public 

health and welfare serve as the basis for railraod noise standards. EPA gave 

some consideration to protection of the public health and welfare in deriving 

the proposed standards. The Agency calculated health and welfare benefits to 

be achieved by the regulation, but the final standards are based upon the best 

available technology taking into account the cost of compliance. 

Need for Standards 

Twenty-four private citizens* submitted complaints about noise from 

railroads. The most common complaints concerned car coupling and switching 

impacts, property damage, sleep disturbance and annoyance because of idling 

locomotives. One federal commenter (#63), two city/county governments (#20. 

21) and one state agency (#41) support the regulation in its present form. 

Two city/county governments (#141, 145) and a federal agency (#139) stressed 

that the vibrations from railyards should be investigated. One state agency 

(#100) and an industry commenter (#157) stated that very few complaints are 

made about railroad noise. 

Response: 

In support of this rulemaking, EPA has attempted to determine noise levels 

both.from individual sources and from the operation of the multiple sources 

which are combined into larger operations such as a classification yard. The 

understanding of how multiple sources interact to produce an overall noise 

level is essential since it is the combined noise of several sources that is 

heard in the community. Individual noise sources must also be understood 

since individual noise source treatment is usually the most effective method 

for reducing overall noise emissions. This regulation addresses four such 

individual noise sources. 

*(#16, 19, 24, 26, 31, 32, 35, 43, 44, 48, 55, 68, 70, 77, 78, 88, 92, 97, 
99, 105, 121, 127, 128, 150) 
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The individual sources that have been identified as major railyard noise 

sources both by noise measurements and expressions of citizen annoyance are 

road haul and switcher locomotives; retarders; refrigerator cars; car coupling; 

load cells, repair facilities and locomotive service areas; wheel/rail inter

action; and horns, bells, whistles and public address systems. Locomotives 

and railcars operated by interstate rail carriers were regulated by the 

December 31, 1975 rulemaking. 

EPA has identified car coupling impacts and retarder screeching as two 

of the important contributors to noise from railyards. These sources, which 

produce impulsive noise involving extremely high sound levels that occur 

randomly for short durations over extended periods of time, are two of the 

four railyard noise sources addressed in this rulemaking. Switcher locomotives 

-and locomotive load cell test stands, which produce nearly steady-state noise 

emissions from railyards, are also subject to the specific standards in this 

rulemaking. 

EPA believes that technologies and techniques are available to abate the 

noise emissions from these sources at low to moderate costs. Residential and 

commercial land uses can be protected from noise levels exceeding the standard 

for active retarders by·the application of absorptive noise barriers on both 

sides of master retarders and reflective barriers at the facility boundary 

line where necessary to reduce noise from group and tangential retarders. 

Similar protection can be provided to residential and commercial receiving 

property that is now subject to excessive noise from lo.comotive load cell test 

stands by employing absorptive barrier walls around the facility and locomo

tive undergoing test. Relief from excessive switcher locomotive noise 

can be obtained by retrofitting the locomotives with mufflers. The technolo

gies suggested here are not required, but are available technologies that 

railroads may employ to reduce their railyard noise emissions to comply with 

tbe standards. Car coupling noise can be controlled by assuring that coupling 

occurs at speeds to no greater than eight miles per hour. The Agency believes 

that this standard can be me't at almost all railyards with no change in 
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operations, thus avoiding further technology applications or additional 

costs. 

EPA has investigated controls for mechanical refrigerator car noise but 

does not believe that they should be addressed in this regulation. This noise 

source may be addressed further in the final receiving property line rule

making due on January 23, 1981. 

Omitted Sources 

Nineteen commenters* remarked that horns, bells and whistles are major 

noise sources and thus should be regulated. Two commenters (#135, 147) argued 

that whistles, bells and other warning devices should be excluded from 

EPA's regulation. A state agency (#140) argued that maintenance-of-way 

equipment should be regulated. Two commenters (#63, 160) stated that compressors 

should be regulated. Three commenters (#59, 150, 152) urged that EPA clarify 

its apparent intent not to include refrigeration trailers arid containers on 

flat cars in the final rule. An industry commenter (#135) requested that 

passenger trains and maintenance-of-way equipment not be regulated. A state 

agency (#147) commented that warning devices and maintenance equipment be 

specifically exempted so that state and local governments ·may regulate them. 

Response: 

Horns, bells, whistles and other warning devices produce a form of noise 

intended to be heard for safety reasons, instead of being an unwanted by

product of some activity. EPA does not intend, therefore, to set standards 

affecting these devices through this regulation. 

Compressors, trailers on flat cars and containers on flat cars were not 

considered for source standards in the proposed regulation. These noise 

*(l, 27, 30, 34, 42, 45, 66, 81, 93, 112, 114, 125, 126, 135, 139, 140, 
145, 150, 162) 
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sources will be addressed in the final receiving property line rulemaking due 

on January 23, 1981. 

The control of noise from locomotives and railcars is the principal noise 

abatement approach to the control of noise along the main lines. EPA could 

impose further limitations on the main line, but probably not without imposing 

major restrictions on the frequency of operations or the construction of 

barriers at an exorbitant cost. The Agency's position is, therefore, that the 

locomotive and railcar regulation limits contained in the previous regulation 

will be the only EPA restrictions on main line operations. The regulation 

does not apply to maintenance-of-way equipment. EPA has been unable to 

identify clearly the noise levels associated with the specific pieces of 

equipment or the possible combinations in which such equipment might be used. 

The regulation applies to the specified railyard equipment, as used in both 

freight and passenger train operations. 

Modeling 

Three commenters (#58, 125, 147) noted that modeling all non-railyard and 

through train noise impacts in order to determine background levels acceptable 

for proof of dominance is an unreasonable burden to place on local governments. 

Another commenter (#153) noted, however, that the modeling procedure is 

reasonable if carried out by competent personnel. Three commenters (#144, 

150, 153) indicated that EPA in its model has overestimated the impacts of 

railroad noise and thus the benefits resulting from the regulation. One 

commenter (#58) questioned what criterion was used to determine the residential 

portion of the formula Ldn • 22+ 10 los10 (population density). They also 

commented that analysis should be made of the number of persons who will be 

exposed to increased noise levels. Conrail (#134) criticized the modeling 

techniques employed by EPA for failing to assess accurately the number of 

people and the extent to which they are affected. Another industry commenter 

(#150) recommended that it be allowed to use either EPA modeling techniques or 

the actual noise measurements to determine compliance. If not in compliance, 

they suggested they be allowed to study the individual yard and determine 
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feasibility of various methods to reduce noise. A federal commenter (#153) 

questioned the origins of the constants 1149.4" and "13.8" in equations on page 

6-47 of the Background Document for the proposed regulation. They also 

recommended EPA perform further calculations of the effects on population at 

varying distances from railroads. 

Response: 

It has been suggested that EPA's railyard noise impact model may consider

ably overestimate the Equivalent Noise Impact (ENI) (a method to account for 

the extent and severity of noise impact) due to the use of an "average" popu

lation density around the yards which does not account for the lower densities 

which might be expected near the yard boundaries (i.e., in industrial and 

commercial areas) in the higher noise regions. EPA anticipated this potential 

problem in the proposed regulation and conducted analyses during the model 

development using available data to estimate the possible error. EPA counted 

the population around the 120 sample railyards on which the model is partly 

based. The population data obtained, in many cases, indicated very high local 

average population densities around large railyards where residential zones 

were mixed with industrial and commercial zones. If the model "squeezed" the 

people back into the residential areas rather than averaging, this would have 

the effect of reducing the area of impact with the given population, resulting 

in a higher population density and thus no net change in ENI. Furthermore, an 

analysis of ENI for actual population density distributions around seven hump 

yards (using data from the 1975 Railroad Regulation Background Document), as 

compared to the ENI results using an average density, indicated that, on the 

whole, if EPA did overestimate, it was on the order of less than five percent. 

At the same time, EPA's analysis tends to underestimate ENI, for example, in 

the use of only residential and commerical exposures rather than exposure of 

people in all land use environments, particularly in sensitive land uses, such 

as hospitals, schools, and churches, and due to the exclusion (because of lack 

of data) of many railyard noise sources from the impact analyses. 
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It was not possible within the data base and schedule limitations to 

develop a railyard simulation model that would determine accurately the 

location and patterns of iso-noisa contours around the typical yard conf i

gurations. One of the basic data deficiencies involved the locations of 

sources within the component yards and consequently the separation distances 

between sources and operation areas. Thus, there was no way to assess with 

any accuracy the degree of overlap of noise patterns from different types of 

sources. However, the noise generation and propagation model for each type of 

source (within the input data limitations) did provide a reasonably accurate 

prediction of the noise patterns for an individual source. Additionally, the 

total length of the railyards in general was sufficiently great so that, for 

the idealized configuration used in the model, it could be assumed there was 

no overlap pattern between, for example, the switch engine operations in the 

receiving and departure yards. The areas more likely to receive impact from 

more than one source would be those near each end of the classification 

subyard. 

The impact model was developed on the basis of individual source noise 

propagation patterns with no procedure in the model to account for proximity 

of sources, or to estimate joint impact from more than one source. Thus, the 

impact (ENI and PE) values for each source are computed separately, and the 

aggregate impact for each yard type (and the grand total from all yards) is 

obtained by summing over the sources. This allowed an evaluation of the 

contribution of each source to the estimated total impact. However, anticipa

ting that there could be complex noise overlap patterns from various noise 

sources in railyards, EPA conducted two types of analyses to determine the 

potential error. Analytical models were used to calculate the variation in 

ENI as two separate point sources and two separate line sources were merged in 

various degrees of overlap (from two completely separated sources to a combined 

source of twice the noise energy of a single source). The results indicat~d 

that the ENI for two superimposed sour~es (of equal strength) was equal to the 

sum of the ENI from two completely separated sources. However, at intermediate 

degrees of overlap of two sources, the average difference between ENI for the 

separated sources vs. overlapped·noise patterns was about 15 percent. Also, 
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the railyard noise impact model was programmed to compare the results for 

selected yard types using the regular source groups (4 to 5 source groups at 

each type of yard) to the results of completely separating all types of 

sources (11 sources). The case of completely separated sources resulted in an 

18 percent increase in total ENI compared to the four to five source group 

case. These analyses provide a reasonably good bound on the "error," which is 

less than 15 to 18 percent, since the length of the railyards precludes any 

significant overlapping of noise patterns from more than any two source 

operation areas. 

It should also be noted that the object of the model is to provide only 

nominal estimates of ENI for various noise exposure scenarios in order to make 

relative comparisons of impact. Any change in the accuracy (or inaccuracy) of 

the input data and analytical model may change the baseline and study level 

results to the same degree, thus producing relative changes in impact quite 

similar in values to the less accurate model. Thus the model was developed on 

the basis of average or statistically expected values used in a deterministic 

procedure (as opposed to a stochastic model) to make relative comparisons. 

In view of the very large diversity and scope of details regarding 

railyards and their operations, the severe limitations of the available data, 

and the time constraints imposed by the Federal Court ordered schedule for the 

development of the regulation, the railyard noise impact model was intended 

(as were the previous regulatory analysis models) only to provide a consistent 

procedure for estimating the magnitude of impact on the average at a national 

scale, and for making relative comparisons between an estimate of baseline 

impact and changes in impact as selected noise reductions were considered. It 

was not possible, and there was no intent, to use the model for providing 

absolutely accurate noise impact determinations, either for an individual 

yard; or for the total number of railyards. Additionally, the numbers of 

variables and assumptions required by the model made it impractical to conduct 

(within the data and time constraints) a composite uncertainty analysis to set 

bounds on the magnitude of impact with known confidence levels. Finally, 

there were no explicit legal requirements to base the regulation dr noise 

standards on benefits (reductions in noise impact). 
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With regard to the question about the constants in the standard equations used 

to calculate Ldn' the values of 49.4 and 13.8 derive from the more general 

form of the equations: 

(NEd + lONEn) 
L • SENEL + 10 log ---------

dn 24 hr. x 3600 sec/hr. 

1 where 10 log • -49.4, and 
24 x 3600 

L • L 
dn eq 

(NHd + lONH~ 
(1hr.)+10 log------, 

24 hr. 

1 where 10 log - • -13.8. 

24 

The EPA urban noise survey study from which the formula for background 

Ldn was obtained apparently used block level census data to determine the 

site specific local average population densities for correlation with the 

background noise level data at the selected measurement sites. Since the 

average local population densities in the railyard study areas were determined 

on a similar basis, it was reasonable to use them in the EPA formula to 

estimate the background levels near the railyards. In either case, even 

though the "true" residential population density fluctuates from census block 

to block or around the railyards, the important consideration is that a 

reasonably accurate average effect over. each study area in question is obtained. 

Other aspects of the railyard nois.e .impae:~,model are p~esented in detail 

in Section 5 of this background document. 
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COST AND ECONOMICS ISSUES 

Cost of Compliance 

Industry and government commenters criticized EPA's cost of compliance 

estimates as simply ignoring some important cost elements that will occur 

as a direct result of regulation and as grossly underestimating the 

level of increase of other cost factors. 

Three industry commenters (#56, 134, 156) stated that the costs and 

complexities of land acquisition are substantially higher than EPA estimates 

and thus frequently make the alleviation of noise by the extension of railroad 

property lines through land purchase an economically unviable option. One 

commenter (#134) asserted that the acquisition of "buffer" land as a noise 

control alternative discriminates against railroads operating in the northeast 

corridors where prices are exceptionally high and undeveloped land is scarce. 

The comments of four industry representatives critized EPA's estimates of 

noise abatement cost for the retarder noise source. One commenter (#150) 

stated that EPA's estimates do not "adequately" reflect the costs of releas

able inert retarders, barriers for group and master retarders and spray 

systems at retarders. Barriers, it was asserted, will typically cost twice 

the EPA estimate. One commenter (#134) indicated that EPA's cost for absor

ptive barriers of $75 per linear foot is unrealistically low and that current 

day costs are closer to $150 to $200 per linear foot. One commenter (#134) 

concurred that the costs and impacts of barriers were not assessed correctly 

and additionally asserted that annual operation and maintenance costs were 

underestimated. Commenter #137 asserted that clearance problems exist at 

approximately one-half of the retarder locations requiring (a) track and 

retarder relocation, (b) rewiring of retarders and track switches, (c) extra 

downtime and (d) purchase of additional real estate to maintain existing car 

capacity. Two industry commenters (#134, 150) as well as the Department of 

Transportation (#152) criticized EPA's treatment of out-of-service time as a 

no-cost item, stating that such costs are significant and should be evaluated. 
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The EPA-estimated costs of locomotive modification were similarly criti

cized by three commenters (#134, 64, 157) as being far too low. The latter 

indicated that the real cost required to retrofit mufflers is roughly 500 

percent of that estimated by EPA. 

Three industry commenters (#64, 150, 157) argued that the costs of 

regulatory compliance for refrigerator cars are substantially higher than EPA 

estimates. The first two commenters estimated real costs as being twice those 

estimated by EPA while the latter commenter (#157) estimated the true cost 

differential as approaching 700 percent. The Department of Transportation 

(#152) criticized EPA for failing to give due consideration to out-of-service 

costs during installation of noi1se attentuating equipment on refrigerator cars. 

EPA's estimate for enclosing load test cells was criticized as being 

unrealistically low by two industry commenters (#134, 150). The latter 

indicated that actual costs were five times the $90,000 level estimated by 

EPA~ The criticism of locomotive load cell test stand barrier costs mirrored 

the criticisms expressed about the costing of retarder noise barriers mentioned 

above. 

The Department of Transportation (OlSZ) expressed disagreement with EPA's 

assertion that proposed car coupling standards impose no extra costs, but 

instead simply "codify exieting·practice." DOT information suggests that 70 

percent of all couplings occur at speeds above 4 miles per hour. 

One commenter (11137) took issue with EPA cost estimates in several. 

additional ways~,.· EPA '.estimated a zero cost for· shutting down idlitig"lo'co- · 

mod .. \Jes. This' commenter points out that diesel engines are damaged when· 1 

started''and stopped frequently, .:especially in cold weather. Start-up takes 

time and results in attendant labor and' maintenance' cost ·increases that are 

not lnsfgni'ficant. EPA'scost estimate for noise nteiisurement activities 

(labor only) :of -$500 to $2,000 per yard was· 11ess than one-half the $4,500 per· 

yard -expenditure estimated for ,,s~ch ·activities by' this commenter. In addition, 
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this commenter estimated the annualized costs of the regulation at· four times 

the level of the EPA estimate. 

One industry commenter (#134) argues that many operational impacts 

attributable to yard modifications are not readily quantifiable. These 

include: 

(1) delays in traffic due to rehandling (multiple switching} 

(2) increased per diem and transportation costs due to less efficient 
handling and added train miles (out of route) 

(3) reduced car utilization 

(4) deterioration of service 

(5) erosion of traffic and revenues. 

Response: 

Based upon industry and state/local comments concerning the rationale and 

costing methodologies for provisions aimed at abatement of railroad yard noise 

levels, EPA has reevaluated the data and analytical approaches used in determin

ing the proposed rules. This reevaluation has led to changes in individual 

standards tailored to meet the concerns expressed in docket submissions. The 

costs of compliance have been reestimated taking cognizance of industry cost 

estimates and criticisms. In order to meet the fiscal concerns of industry, 

yet at the same time achieve some noise emission reductions, the Agency con

sidered options wherein noise abatement from railyards would only be required 

in yards where current noise levels adversely impact noise sensitive receiving 

property in the vicinity, such as residential and commercial receiving property. 

Cost estimates have been reexamined for each railroad noise source. In regard 

to retarders, additional EPA review has indicated that barrier costs of $100 

to $162 per linear foot represent the "best" cost range to use for regulatory 

purposes. The final regulatory approach negates the need for placing absorptive 

barriers around every active retarder. The total number of barriers needed 

for abatement is greatly reduced since the railroad need only install barriers 

where they are needed and will be most effective, rather than at each retarder. 
I 

This abatement technology coupled with the specification of measurement 
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locations on residential or commercial receiving property, which is also·used 

for the locomotive load cell test stand noise source (at an estimated cost of 

$260 to $325 per linear foot for barriers) in lieu of full enclosure, decreases 

industry cost while optimizing benefits accruing to receiving properties. 

EPA has chosen to promulgate a switcher locomotive noise standard which 

affects only those locomotives identified by the industry and the ICC by 

name and model as dedicated to yard service and built before December 31, 

1979. The Agency does not intend that switcher locomotives be retrofitted 

except in those railyards where noise levels as measured from applicable 

receiving property exceed a specified standard. This action substantially 

decreases the potential regulatory costs to industry. Unit costs for the 

switcher locomotive standard have been revised to include hardware, labor and 

out-of-service costs. 

The car coupling noise proposal was originally based on the sound level 

associated with 4 mph couplings, since the majority of railroads stated 4 mph 

to be their operating rule or recommended practice. There is substantial 

evidence, however, that these railroads do not comply with their own published 

rules or operating recommendations. Because we must presume that, in the 

presence of a federal rule, the railroads would now comply with such a coupling 

speed limit, the Agency has reassessed the potential adverse impact of this 

rule on the railroads. Since these is some evidence that train movements 

could be adversely affected resulting ':t..n high costs to the industry if rail

carriers were to comply fully with the rule on a nationwide basis, the Agency 

has made the final rule much less stringent. The final rule for car coupling 

impact noise would generally restrict: ·car coupling speeds to no greater than 8 

miles per· hour. An exception is provided so that the standard will not apply 

where the railcarrier demonstrates that the· standard is exceeded when cars · 

represent~tive of those found to exceed the standard are coupled at similar 

locations at coupling speeds that do not exceed eight miles per hour • 
• j 

EPA has elected noeto promulgate at this time the type of source stand

ard proposed for refrigerator cars part'ially because of their declining 

use. Their function is being replaced by containers on flat cars (COFC) and 
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truck-mounted (trailer) refrigerator units on flat cars (TOFC), which were not 

addressed by EPA in the proposed rules. Further, the Agency was not able 

to fully evaluate the potential for more significant noise reduction through 

technology applications at this time. 

Economic Impact 

EPA estimated that the general impact of the capital requirement for 

regulatory compliance would be minimal since sufficient capital would be 

available. Two industry commenters (#137, 134) strongly disagreed with this 

EPA analysis and asserted the potential of severe impacts resulting from the 

inability of many railroads to generate needed funds. Several industry com

menters (#100, 132) warned that the high costs of compliance will necessarily 

depress the ability of railroads to make other essential capital investments 

and continue important capital programs. One industry commenter (#100) con

cluded that an "inevitable loss of revenues and traffic will result that in 

turn will prompt a further decline in the lons., suffering domestic railroad 

industry." Amplified support of this assertion was expressed by industry 

commenters (064, 132) who pointed out that the industry's high price elasticity 

of demand will result in a substantial loss of business to truckers and other 

competitors as the costs of regulation raise railroad prices. In addition, 

one commenter (Ul37) argued that the Council on Wage and Price Stability would 

not allow the railroads to fully recover the costs of compliance because 

requested rate increases would necessarily exceed inflation guidelines. 

Five commenters (#56, 134, 135, 137, 150) concluded that the curtailment 

or elimination of nighttime operations would have a much more substantial 

impact than EPA estimated. They argued that the imposition of a ~y-night 

standard for railroads would restrict all rail operations. Disruptions would 

result in many cases in operational delays and a reputation as an unreliable 

carrier. The loss of productivity resulting from the underutilization of 

resources was assessed as significant. The commenters inferred that changing 

operations in response to nighttime curfews is not an economically feasible 

noise control operation. 
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One industry commenter (#134), additionally expressed concern that EPA 

should consider more carefully the economic impact of the regulations on 

Conrail's employees and customers. Special attention, it was argued, should 

be paid to Conrail's unique financial position and need for operating subsidies. 

One commenter (1161), an industry shipper, stated that the regulations 

will prompt both an increase in the price railroads charge shippers and a 

major deterioration in the quality of railroad service. The service that 

railroads offer shippers will, as a result, become far less cost competitive. 

A private citizen (#74), expressed concern that compliance with the 

regulation would be extremely hard to monitor, thus impairing its effectiveness. 

Response: 

EPA has estimated that under the residential and commercial receiving 

property standard concept, capital expenditures of approximately $110 million 

industry-wide would be required for regulatory compliance. This outlay, ap

proximately 5 percent of. total industry capital expenditures in 1978, is fairly 

large and one might expect that some companies may encounter some difficulty 

in securing necessary financing. However, such problems if they do arise, 

should not be accompanied by an "inevitable loss of railway traffic and reven

ues." EPA analyses have shown that the proposed regulation will have little 

impact on the demand for rail freight transportation services. While the 

noise regulations will increase railroads.' costs, similar. regulations with 

their associated compliance costs presently affect new·, ::medium and heavy• duty 

trucks used by the trucking industry. Consequently, a shift among competing· 

modes as a result of this regulation is unlikely. If conditions such as fuel 

shortages continue to worsen. the demand for railroad services may actually 

increase as additional truck freight would be diverted to the more fuel ef

ficient rails, thus further mitigating any co~t effects of. these railroad 

noise regulations. EPA analysis suggests that Conrail's costs will rise no 

more than .2 percent of .. total1 capital plus operating costs. EPA estimates 

that any employment., reductions.prompted by noise regulations: could be· accomp

lished through normal attrition. 
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These and other cost and economic impact issues are discussed in 

considerable detail in Section 6,of this background document. 

Cost/Effectiveness 

Four industry commenters (#134, 135, 154, 157) argued that the costs 

associated with the proposed regulation are not justified by the alleged 

benefits, and that EPA should attempt to maximize the cost/benefit ratio 

(#134, 157) and should offer some evidence that rail operations adversely 

affect the public health and welfare. Two commenters (#132, 152) noted that 

EPA should perform a detailed analysis of the effect of moving from a 70 dB to 

a 65 dB property-line standard for hump yards. One industry commenter (#135) 

suggested that exemptions be allowed in individual situations where the costs 

of full compliance are not warranted by the benefits obtained. 

Response: 

EPA believes that the final regulatory proposals are cost effective. 

Regulations are structured so as to abate on only noise sensitive receiving 

property. Consequently, costs are incurred only where benefits are to be 

gained. 'Dle Agency has identified an outdoor Ldn value of 55 dB as the 

noise level protective of public health and welfare with an adequate margin o~ 

safety. It is estimated by EPA that, currently, between 6.5 and 10 million 

people in the United States are exposed to day-night average railyard noise in 

excess of this protective level. Compliance with the final source standards 

will result in approximately a 10% to 15% reduction in impact, considering 

both extent and severity. 

OTHER ISSUES 

Need for Federal Enforcement Program 

Conrail (#134) and another industry commenter (164) remarked that unifol"lll 

national regulations and federal enforcement schemes are necessary to avoid 
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numerous conflicting local regulations. Three city/county governments (#5, 

75, 137) and four state agencies (154, 116, 160) commented that financial 

support was needed for training, consulting personnel and equipment and legal 

advice. Five state agencies (#7, 34, 101, 147, 160) and four city/county 

governments (#23, 46, 62, 131) remarked that there would be little enforcement 

unless EPA was prepared to enforce its own regulations because of state and 

local manpower and time constraints. 

Response: 

The U.S. Court of Appeals for the District of Columbia Circuit held in 

Association of American Railroads v. Costle, 562 F.2d 1310 (August 23, 1979) 

that uniform national regulation of railroad equipment and facility noise was 

mandated by Section 17 of the Noise Control Act of 1972. EPA is responding to 

that mandate initially by promulgating these source regulations. 

This regulation may result in some enforcement and implementation burdens 

on state and local agencies. The Noise Control Act places primary enforcement 

responsibility with the ·Federal Railroad Administration (FRA) of the Department 

of Transportation (DOT). Specifically, Section 17 of the Act directs the Secre

tary of DOT to promulgate regulations to ensure compliance with the EPA rail

road noise standards. In addition, Section 17 directs the Secretary of DOT to 

carry out such regulations through the use of his powers and duties of en

forcement and inspection authorized by the Safety Appliance Act, the Interstate 

Commerce Act, and the Department of Transportation Act. 

The P'RA has indicated to EPA that it will promulgate compliance regulations 

and will conduct investigations to determine compliance, utilizing the P'RA en

forcement authorities and limited enforcement resources. 

EPA believes that the J'RA has adequate authority under the Noise Control 

Act to enforce these regulations, and that, while EPA has some concurrent 

authority to enforce, the Act clearly places the primary responsibility for 

enforcement with PR.A. Because of federal resource constraints, however, EPA 

7-45 



anticipates that the major enforcement activity will need to be conducted by 

state and local agencies if the regulation is to be effective. EPA has made 

every effort to design these regulations in a manner which will facilitate the 

adoption and enforcement of identical regulations by state and local governments. 

Need for Land Use Planning Provisions 

An industry commenter (#135) urged that future development of land 

adjacent to railyards be restricted to uses compatible with the noise generated 

from the railyard. A state agency (#101) commented that the federal government 

should not be involved in land use. Three state agencies (#147, 148, 160), 

one city/county government (#33) and an association (#125) urged that railroads 

be required to provide noise contours to local governments showing current and 

future noise impact zones to encourage compatible land use planning. 

Response: 

The need for land use provisions is an issue which the Agency believes is 

more properly addressed under the receiving property line portion of the 

regulation, which will be promulgated by January 23, 1981. 

Need for Public Participation 

Three city/county governments (#46, 57, 83), one state agency (0114), and 

one private citizen (#42) commented that EPA had not allowed adequate public 

participation and urged that EPA seek a further extension of the date for 

final promulgation of the re$ulation. An association (#133) remarked that EPA 

should have consulted with railroad labor officials prior to issuing the 

regulation. 

Response: 

EPA initially established a 45-day public comment period for the proposed 

rule. However, Jn response to a request fro~ the AAR, the Agency, on May 30, 

1979, granted a 30 day extension to the public comment period. 
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To stimulate maximum participation from all public sectors, EPA made 

direct mailings to over 1700 selected organizations and individuals, including 

each railroad and other potentially affected members of the rail industry, 

all members of Congress, state and local governments, labor organizations, 

public interest groups, news media and private citizens selected from ONAC's 

mailing list. Included in each of the 1700-plus information packages was one 

of eight specially prepared cover letters designed to highlight those aspects 

of the proposed rule the Agency anticipated would be of greatest interest to 

the recipient. Also included were a copy of the Act, the Court decision, Fact 

Sheets, anticipated questions and answers and several other documents written 

specifically for public participation. 

A press release was also included in the mailing packages or sent 

separately (as indicated by timing) so that most recipients, including the 

news media, had the information within one day of the appearance of the pro

posed regulation in the Federal Register. The press release was also sent 

to major wire services and a limited number of selected journalists by the EPA 

Press Off ice. Advance copies of all documents were sent to each EPA regional 

off ice and the National Association of Noise Control Officials in the week 

immediately preceding publication. 

In addition to the direct mailing, a number of briefings were given 

immediately prior to, and immediately subsequent to· publication .in the Federal 

Register. These .,briefings were given to: 

o Staff of Senate Appropriations Subcommittee (April 17, 1979) 

o Federal Railroad Administration (April 24, 1979) 

o National Conference on Noise Control Engineering 

(April 30, 1979) 

o Representatives, of ,State,· County and· Municipal Officials 

Organizations (May 2, 1979) 

o Representatives of Principal Railway Labor Unions (May 7, 1979) 

o State of California (May 24, 1979) 

o State of Illinois (May 25, 1979) 

o City of Miami Springs, Florida (May 26, 1979) 

7-47 



As a result of this extensive public participation effort, EPA received 

159 written comments from all sectors solicited about this regulatory action. 

EPA believes that sufficient public comment was received on the proposed rule 

to delineate all possible substantive issues. This extensive public comment 

has been taken into account in developing the final rule. The schedule set by 

the Federal Court did not permit further public participation. 

Diversity in Railyards 

Six commenters (#42, 59, 64, 114, 150, 152) were concerned that EPA had not 

adequately considered the variations in railyards, including size, unique 

topographic features, noise levels, seasonal variations and surrounding land 

uses. 

Response: 

There are more than 4,000 railroad yards in the U.S. Therefore, it was 

not practical nor possible to conduct a site-specific analysis of each fa

cility. Instead, the Agency has separated facilities into categories to 

facilitate the analysis. These categories are hump yards and flat yards, the 

latter category including classification/industrial yards and small industrial 

yards. EPA subsequently estimated the impact of various noise control technolog1 

and technique applications on the basis of a "typical" yard of each type model

ed from the data. The rail industry has recommended that we make the regulations 

considerably less stringent in order to accommodate the "non-typical" yard(s) 

where noise control may be difficult. By the same token, there will be yards 

where the costs will be considerably less than estimated, and state and local 

governments have urged more stringent regulations. The Agency has attempted 

to establish noise emission levels for the "typical case" in order to arrive 

at uniform national standards as required by the Noise Control Act and the 

Federal Court's interpretation of the Act. 
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Lead Time 

Three commenters (#42, 114, 144) urged that standards codifying existing 

practice (car coupling) be effective immediately. Four other commenters (#30, 

45, 75, 147) questioned the necessity for the long implementation dates. An 
industry commenter (#150) remarked that only proposed yards not yet in the 

design stage for one year be required to be designed using the proposed 

modeling techniques. Another industry commenter (#100) requested that EPA 

monitor the effectiveness of the proposed 1982 standards prior to imposition 

of more stringent standards. Conrail (#134) stated that the lead times were 

too short; hump yards take one to three years each to modify, retrofitting 

switchers will take 3.3 years, suppliers cannot provide the requisite number 

of mufflers, and problems of shop capacity and insufficient skilled labor will 

prevent them from meeting the proposed timetable. 

Response: 

It is the Agency's intent to provide for a minimum period of three years 

(36 months) for the industry to comply with this rulemaking for source standards, 

as is consistent with the Agency's general policy. However, an amendment to 

the Noise Control Act currently under consideration requires that no final 

regulation issued under Section 17 be made effective eariier than four years 

(48 months) after publication. The congressional intent is to provide an 

additional 12 months compliance period for Congressional review of the final 

rule and a study by the Federal Railroad Administration. Thus, the Congress 

would have the opportunity to act to change the ~PA.rule during that 12-month 

period prior to the industry having to undertake compliance actions that would 

involve financial expendi~ures. It is antic~p~ted that a similar compliance 

period will be provide~ in any property line standard. 

Miscellaneous 

An association (#164) made a number of definitional and technical comments 

to the regulation. They suggested that abbreviations and symbol usage be 
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taken from ANSI Yl0.11-1979 to avoid confusion, and that definitions be 

presented in dictionary format. The word "fast" should be inserted throughout 

in connection with maximum sound level, and "equivalent" should be replaced by 

"average." They commented that the text be written with full words rather 

than symbols, including decibel. It was suggested that "A-weighted dB/decibel" 

be deleted and be replaced by "A-weighted sound level of xx decibels." They 

also stated the "average" should be used each time in connection with the term 

Ldn' and that it should be explained that the standard represents an upper 

limit not to be exceeded, clarifying that it need not be increased to conform. 

A state agency (#160) questioned which regulation would prevail on railroad 

property when compressers and motor carriers are so located. One commenter 

(#153) noted that there is inconsistency in the definition of "clearly dominant 

sound." Another commenter (/1112) asked whether a railyard included those with 

a single spur siding. .Another commenter (11152) stated that "special purpose 

equipment" should not include residences on yard property. One commenter 

(1130) asked that "railroad facility boundary" be expanded to one-half mile 

past the last yard tracks. Conrail (#134) offered the following comments: in 

definitions (u), "Day-Night Sound Level," and (n), "Adjusted Measured Sound 

Level," there should be no provision for a day-night distinction; defini-

tions (r), "Component Sounds from Railroad Facility Operations," and (s), 

"Component Sounds from Nonrailroad Facility Operations," are meaningless 

technologically unless there is sufficient integrity in monitoring equipment. 

Another commenter (#59) sugges~ed that only the noise sources to which the 

rule is to be applied should be listed in the definitions. One commenter 

(/1135) noted that definitions (es), "Through Trains," and (cc), "Mainlin~ 
. ' 

Operations," when combined, result in ambiguity. .Another commenter (#132) 

stated that EPA's definition of "through trains" was not broad enough. 

Another commenter (1175) suggested that definition (oo), "Residential Dwelling 

Measurement Surface" be revised to " ••• means a connected set of surfaces that 

are parallel to the real estate property line and are located at the property 

line provided that there is a residential dwelling on the premises." 
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Response: 

EPA has revised the abbreviations and symbols to bring them into agreement 

with currently accepted practice. The concept of clear dominance has been 

replaced by generally requiring visual identification of operating equipment 

and operating equipment and sound levels to exceed nonoperating levels by 

specified criteria. Other specific comments regarding definitions have been 

taken into account in developing this final rule. A number of definitional 

problems will be resolved when the Agency fully addresses the property line 

standard. 
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APPENDIX A 

NOISE MEASUREMENT METHODOLOGY 

The revised Railroad Noise Emission Standards set noise level limits 

at 30 meters from individual noise sources, as well as on receiving property 

for selected sources and operations. In addition, measurements on railroad 

property are permitted to establish "probable compliance". The noise 

measurement methodology at these sets of locations is described in Subpart C 

of Part 201, ''Measurement Criteria for Railroad Equipment", which is attached 

to this appendix. 

Noise Measurement at 30 Meters From Specific Railroad Noise Sources 

Revised Section 201.22 specifies the use of a Type 1 sound level meter, 

but permits use of a Type 2 instrument by adjusting the measured noise levels 

to account for the possible measurement inaccuracies that might result using 

such an instrument. 

The titles of Sections 201.23 and 201.24 have been revised for clarity 

and to relate them to a 30 meter measurement distance. The criteria and 

measurement procedures incorporated in these sections have not been changed. 

Thus, the methodology for noise measurements at 30 meters has not been 

significantly revised from that.in the original regulation. 

Noise Measurements on Receiving Property 

Sections 201.25, 201.26 and 210.27 are new and relate to the 

mea·surement methodology on receiving property ~djaeelit to the railyard. 

Section 201.25 details criteria with regard to weather conditions and the 

selection· of the proper location for the measurement microphone. The section 

prohibits measurement' locatioils in the vicinity of vertical.: surfaces to 

eliminate problems resulting fr~m reflection. However, measurements are 

permitted as close as two (2) meters from the exterior wall of a residential 

or commercial structure. 
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The procedures for receiving property measurements of retarder and 

car coupling impact noise are specified in Section 201.26. Except for 

requiring that measurements of car coupling impacts be obtained at a distance 

of at least 30 meters from the centerline of the nearest track on which car 

coupling occurs, the measurement procedures for retarders and car coupling 

impacts are identical. These procedures call for the measurement of each 

retarder or car coupling impact sound that occurs during a period of at least 

one hour and not more than four hours (note that each retarder or car coupling 

impact sound measured must be at least 10 dB above the noise level observed 

immediately before the specific sound). The maximum A-weighted sound levels 

(fast) of at least 30 consecutive sounds are measured during this period. 

Using this sample of maximum sound levels, first the average maximum sound· 

level is determined, and then the adjusted average maximum sound level is 

determined from Table 2. The adjustment is based upon the number of measure

ments occurring during the measurement period, normalized to a 0 dB adjustment 

when there is one retarder or car coupling impact occurring per minute. The 

adjusted average maximum A-weighted sound level for either retarders or car 

coupling impacts is compared with the appropriate standard to determine 

compliance. 

Measurement of the noise of locomotive load cell test stands and 

stationary locomotives on receiving property, in order to determine the 

applicability of the 30 meter standards for these sources, is described 

in Section 201.27. Since these sources are nearly steady-state in nature, 

the noise measure specified in the section is the Lgo noise level. The 

measurement procedure involves measuring consecutive values of the A-weighted 

sound level at 10 second (or less) intervals for at least 15 minutes and 

until at least 100 measurements are obtained and then determining the L90 

noise level for this sample. 

As an assessment of whether the measured Lgo is valid (i.e., whether 

or not the Lgo is in fact due to a nearly steady-state noise source), 100 

samples are taken, from which the 110 and Lg9 noise levels are determined 

as well. If the difference between the L10 and Lgg noise levels is less 

than 4 dB, the value of Lgo is considere~ to be validated. 
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When the L90 is validated, procedures are described in Section 201.27 

(C) for localizing the noise source and selecting the correct value of L90 

when more than one of the sources (locomotive load cell test stand and sta

tionary switcher locomotive) is present. These procedures call for the use 

of an Lgo which is 3 dB below that measured when both sources are in operation, 

however, the actual Lgo is used if the locomotive load cell test stand is the 

primary contributor to the measured L90• The procedures also require that the 

measured Lgo be more than 5 dB above the L9Q that would occur at the same 

location if the noise sources in operation were not present. If any of the 

test site weather conditions and background noise criteria for measurement at 

a 30 meter distance of the noise from a locomotive load cell test stand cannot 

be met, an alternative standard at 120 meters is applicable. 

Noise Measurements on Railroad Property 

Section 201.28 permits the measurement of the noise of retarders, car 

coupling impacts, locomotive load cell test stands and stationary locomo

tives on railroad property if the. measurement location is between the source 

and receiving property, and the measurement location is not better shielded 

from the noise source than would be the case if the measurement location were 

at the receiving property. The selected measurement location on railroad 

property should be in the general vicinity of the receiving property measure

ment location, so that if measured noise levels at this location are less 

than or equal to the appropriate source standard, the source standards would 

not be exceeded if measurements were to be taken at the receiving property. 

SUBPART C - MEASUREMENT CRITERIA 

In Subpart C §§201.20, 201.22 and the titles of §§201.123 and 201.24 are 

revised, and §§201.25, 201.26, 2.01.27 and 201.28 are added to read as followaa 

§201.20 Applicability and Purpose 

Th.e following criteria are applicable.to and- contain the necessary 
' 

parameters and procedures for the.measurement of the noise emission levels 
I 

I 
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prescribed in the standards of Subpart B of this part. These criteria are 

specified in order to further clarify and define such standards. Equivalent 

measurement procedures may be used for establishing compliance with these 

regulations. Any equivalent measurement procedure, under any circumstances, 

shall not result in a more stringent noise control requirement than those 

specified in this regulation using the measurement procedures in Subpart c. 

§201.22 Measurement Instrumentation 

(a) A sound level meter or alternate sound level measurement system that 

meets, as a minimum, all the requirements of American National Standard 

Sl.4--19711 for a Type 1 (or SlA) instrument must be used with the 

"fast" or "slow" meter response characteristic as specified in Subpart B. 

To insure Type 1 response, the manufacturer's instructions regarding 

mounting or orienting of the microphone, and positioning of the observer 

must be observed. In the event that a Type 1 (or SlA) instrument is not 

available for determining non-compliance with this regulation, the mea

surements may be made with a Type 2 (or S2A), but with the measured levels 

reduced by the following amount to account for possible measurement in

strument errors pertaining to specific measurements and sources: 

Table 1: Sound Level Corrections When Using a Type 2 

Measurement 
Section 

201.24 

201.26 

201.27 

(or S2A) Instrument · 

Source 

Locomotives 
Rail Cars 
Locomotive Load Cell 

Test Stand 

Retarder 
Car Coupling 

Locomotive Load Cell 
Test Stand 

Stationary Locomotive 

Amount of Correction to be 
Subtracted from Measured 

Level (dB) 

0 dB 
0 dB 

0 dB 

4 dB 
2 dB 

0 dB 
0 dB 

1American National Standards are available from the American National 
Standards Institute, Inc., 1430 Broadway, New York, NY 10018. 
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(b) A microphone windscreen and an acoustic calibrator of the coupler 

type must be used as recommended by: (1) the manufacturer of the sound 

level meter or (2) the manufacturer of the microphone. The choice of 

both devices must be based on ensuring that Type 1 performance is main

tained for frequencies below 10,000 Hz. 

Revised the title of §201.23 to read as follows: 

§201.23 Test Site, weather conditions and background noise criteria for 

measurement at a 30 meter (100 feet) distance of the noise from 

locomotive and rail car operations and locomotive load cell test 

stands. 

Revised the title of §201.24 to read as follows: 

§201.24 Procedures for measurement at a 30 meter (100 feet)'distance of the 

noise from locomotive and rail car operations and locomotive load 

cell test stands. 

§201.25 Measurement location and weather conditions for measurement on 

receiving property of the noise of retarders, car coupling, locomo

tive load cell test stands, and stationary locomotives. 

(a) Measurements shall be conducted only at receiving property measure

ment locations. 

(b) Measurement locations on receiving property shall be selected such 

that no substantially vertical plane surface, other than a residential 

unit wall or facility boundary.noise barrier, that exceeds 1.2 meters (4 

feet) ·in height is located within 10 meters (33.3 feet) of the microphone 

and that no exterior wall of a residential structure is located within 

2.0 meters (6.6 feet>) of the microphone.-~ If the residential structure is 

a farm home, measurements shall be made at any location from 2.0 to 10.0 

meters (6.6 to 33 •. 3. fe.~t) from any exterior wall. 
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(c) No measurement may be made when the average wind velocity during 

the period of measurement exceeds 19.3 km/hr (12 mph) or when the 

maximum wind gust velocity exceeds 32.2 km/hr (20 mph). 

(d) No measurement may be taken when precipitation, e.g., rain, snow, 

sleet, or hail, is occurring. 

§201.26 Procedures for the measurement on receiving property of retarder 

and car coupling noise. 

(a) Retarders 

(1) Microphone: The microphone must be located on the receiving 

property and positioned at a height between 1.2 and 1.5 meters (4 and 5 

feet) above the ground. The microphone must be positioned with respect 

to the equipment in accordance with the manufacturers' recommendations 

for Type 1 performance. No person may stand between the microphone 

and the equipment being measured or be otherwise positioned relative to 

the microphone at variance with the manufacturers' recommendations for 

Type 1 performance. 

(2) Data: The maximum A-weighted sound levels (PAST) for every 

retarder sound observed during the measurement period must be read 

from the indicator and recorded. At least 30 consecutive retarder 

sounds must be measured. The measurement period must be at least 60 

minutes and not more than 240 minutes. 

(3) Adjusted average maximum A-weighted sound level: The energy 

average level for the measured retarder sounds must be calculated to 

determine the value of the average maximum A-weighted sound level 

(Lave max>• This value is then adjusted by adding the adjustment 

(C) from Table 2 appropriate to the number of measurements divided 

by the duration of the measurement period (n/T), to obtain the adjusted 

average maximum A-weighted sound level CLadj ave max> for retarders. 
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(b) Car coupling impact 

(1) Microphone: The microphone must be located on the receiving 

property and at a distance of at least 30 meters (100 feet) from the 

centerline of the nearest track on which car coupling occurs and its 

sound is measured (that is, either the microphone is located at least 

30 meters (100 feet) from the nearest track on which couplings occur, or 

all sounds resulting from car coupling impacts that occur on tracks with 

centerlines located less than 30 meters (100 feet) from the microphone 

are disregarded). The microphone shall be positioned at a height between 

1.2 and 1.5 meters (4 and 5 feet) above the ground, and it must be 

positioned with respect to the equipment in accordance with the manu

facturers' recommendations for Type 1 performance. No person may stand 

between the microphone and the equipment being measured or be otherwise 

positioned relative to the microphone at variance with the manufacturers' 

recommendations for Type l performance. 

(2) Data: The maximum A-weighted sound levels (FAST) for every 

car-coupling impact sound observed during the measurement period must 

be read from the indicator and recorded. At least 30 consecutive car 

coupling impact sounds must be measured. The measurement period must 

be at least 60.minutes and not more than 240 minutes, and must be re

ported. 

(3) Ad1usted average maximum A-weighted sound level: The energy 

average level for the measured car coupling sounds is calculated to 

determine the average maximum sound level (Lave max>• It is then 

adjusted by adding the adjustment (C) from Table 2 appropriate to the 

number of measurements divided by the duration of the measurement period 

(n/T), to obtain the adjusted average maximum A-weighted sound level 
• '~ ~-I i 

CLadj ave max> for car coupling impacts. 

§201.27 Procedures for determining applicability of the locomotive load cell 

test stand standard and switcher locomotive standard by nois.e measure

ment on a receiving property 

A-7 



Table 2 

ADJUSTMENT TO Lave max TO OBTAIN Lad1 ave max FOR RETARDERS 
AND CAR COUPLING IMPACTS* 

n number of measurements -T measurement duration (min) C •Adjustment in dB 

0.111 to 0.141 -9 

0.142 to 0.178 -8 

0.179 to 0.224 -7 

0.225 to 0.282 -6 

0.283 to 0.355 -5 

0.356 to 0.447 -4 

0.448 to 0.562 -3 

0.563 to o. 708 -2 

o. 709 to o.s91 -1 

0.892 to 1.122 0 

1.123 to 1.413 +l 

1.414 to 1. 778 +2 

1. 779 to 2.239 +3 
2.240 to 2.818 +4 

2.819 to 3.548 +s 

3.549 to 4.467 +<> 

*Ladj ave max • Lave max + C in dB. 

n Values in Table 2 were calculated from [C • 10 log Tl 
with intervals selected to round off values to the nearest 
whole decibel. The table may be extended or interpolated 
to finer interval gradations by using this defining equation. 

A-8 



(a) Microphone: The microphone must be located at a receiving property 

measurement location and must be positioned at a height between 1.2 and 

1.5 meters (4 and· 5 feet) above the ground. Its position with respect to 

the equipment must be in accordance with the manufacturers' recommen

dations for Type 1 performance. No person may stand between the micro

phone and the equipment being measured or be otherwise positioned relative 

to the microphone at variance to the manufacturers' recommendations for 

Type 1 performance. 

(b) Data: When there is evidence that at least one of these two types 

of nearly steady state sound sources is affecting the noise environment, 

the following measurements must be made. The purpose of these measure

ments is to determine the A-weighted Lgo statistical sound level, which 

is to be used as described in subparagraph (c) below to determine the 

applicability of the source standards. Before this determination can be 

made, the measured Lgo is to be "validated" by comparing the measured 

L10 and Lgg statistical sound levels. If the difference between 

these levels is sufficiently small (4 dB or less), the source(s) being 

measured is considered to be a nearly steady state source. 

Data shall be collected by measuring the instantaneous A-weighted 

sound level (FAST) at a rate of at least once each 10 seconds for a 

measurement period of at least 15 minutes and until 100 measurements 

are obtained. The data may be taken manually by direct reading of the 

indicator at 10 second intervals (± 1 second), or by attaching a statis

tical analyzer, graphic level recorder, or <lther equivalent device to the 

sound level meter for a more continuous rec6tding of the instantaneous 

sound level. 

The data shall be analyzed to determine the levels exceeded 99%, 

90% and 10% of the time,. i.e.~ L9~• t~()'' and ~Lio, r~sp'e~tively. The 

value of Lgo is considered a valid measure of the. A-weighted so~dlevel 
for the standards in 201.11, §201.12 and §201.16 only if the difference 

,L 

betwee~ t 10 and Lgg has a value of 4 ·ctB or less. if a measured value 
~ ~,. ,, i ) f'_ 
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of L9Q is not valid for this purpose, measurements may be taken over a 

longer period to attempt to improve the certainty of the measurement and 

to validate Lgo• If L9o is valid and is less than the level in appli

cable standards for these source types, the sources are in compliance. 

If the measured value of L9Q is valid and exceeds the initial 65 dB 

requirement for any of the source types that appear to be affecting the 

noise environments, the evaluation according to the following subparagraph 

(c) is required. 

(c) Determination of Applicability of the Standard When Lgo is Validated 

and is in Excess of One or More of the Source Standards: 

The following procedures must be used to determine the compliance 

of the various source types when Lgo is validated and in excess of 

one or more of the applicable standards. 

(1) The principal direction of the nearly steady-state sound at the 

measurement location must be determined, if possible, by listening to the 

sound and localizing its apparent source(s). If the observer is clearly 

convinced by this localization process that the sound emanates only from 

one or both of these two sources, then: 

(i) If only stationary locomotive(s), including at least one 

switcher locomotive, are present, the value of L90 is the value of 

the A-weighted sound level to be used in determining if the 65 dB 

requirement is exeeded and compliance with the standards in 201.ll(c) 

and 201.12(c) is necessary. 

(ii) If only a locomotive load cell test stand and the locomo

tive being tested are present and operating, the value of Lgo is 

the value of the A-weighted sound level to be used in determining 

applicability of the standard in §201.16. 

(iii) If a locomotive load cell test stand(s) and the locomotive 

being tested are present and operating with stationary locomotive(s), 
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including at least one switcher locomotive, the value Lgo minus 3 

dB is the value of the A-weighted sound level to be used in deter

mining applicability of the standards in§ 201.ll(c), §2Ql.12(c) and 

§201.16. This paragraph (iii) does not apply to measurements less 

than 120 meters (400 feet) from a locomotive load cell test stand, 

conducted when measurements at 30 meters (100 feet) cannot be made 

due to site conditions specified in §20l.23(a). 

(iv) If a locomotive load cell test stand(s) and the locomotive 

being tested are present and operating, and a stationary locomotive(s) 

is present, and if the nearly steady-state sound level is observed 

to change by 10 dB, coincident with evidence of a change in operation 

of the locomotive load cell test stand but without apparent change 

in the location of stationary locomotives, another measurement of 

L90 must be made in accordance with (b) above. If this additional 

measure of L90 is validated and differs from the initial measure 

of L90 by an absolute value of 10 dB or more, then the higher 

value of L90 is the value of the A-weighted sound level to be used 

in determining applicability of the standard in §201.16. 

(2) In order to accomplish the comparison demonstration of (3) below, 

when one or more source types is found not to be in compliance with the 

applicable standard(s), documentation of noise source information shall 

be necessary. This will include, but not be limited to, the approximate 

location of all sources of each source type present and the microphone 

position on a diagram of the particular railroad facility, and the dis

tances between the microphone location and each of the sources must be 

estimated and reported. Additionally, if other rail or non-rail noise 

sources are detected, they must be identified and similarly reported. 

(3) If it can be demonstrated that the validated L90 is less than 

5 dB greater than any L90 measured at the same receiving property 

location when the source types that wer~ operating during the initial 

measurement(s) are either turned off or moved, such that they can no 

longer be detected, the initial value(s) of L90 must not be used for 
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determining applicability to the standards. This demonstration must be 

made at a time of day comparable to that of the initial measurements and 

when all other conditions are acoustically similar to those reported in 

(2) above. 

§201.28 Testing by railroad to determine probable compliance with the standard 

(a) To determine whether it is probably complying with the regulation, 

and therefore whether it should institute noise abatement, a railroad 

may take measurements on its own property at locations that: 

(1) are between the source and receiving property 

(2) derive no greater benefit from shielding and other noise 

reduction features than does the receiving property; and 

(3) otherwise meet the requirements of §201.25. 

(b) Measurements made for this purpose should be in accordance with the 

appropriate procedures in §201.26 or §201.27. If the resulting level is 

less than the level stated in the standard, then there is probably com

pliance with the standard. 

(c) This procedure is set forth to assist the railroad in devising its 

compliance plan, not as a substantive requirement of the regulation. 
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APPENDIX B 

NOISE SOURCE ABATEMENT COST ESTIMATES 

Presented in this appendix are descriptions of specific methods and 

data sources used in deriving cost estimates for several of the noise source 

abatement procedures contained in this study. 

Active Retarder and Locomotive Load Test Cell Absorptive Barriers 

The type of noise barrier used as the basis for the cost estimates is 

composed of acoustical panels placed along both sides of the retarders 

and locomotive load cell test stands. The materials used in the construction 

of these barriers would typically consist of a heavy backing panel, faced with 

acoustical material, and then surfaced with a perforated or expended metal 

covering. The barriers would range from 8 to 12 feet (2.4 to 3.6 meters) high 

for retarders and cost between $108 and $162 per linear foot ($354 and $531 per 

meter) installed depending upon barrier height; barrier length is 150 feet (46 

meters). The useful life of retarder barriers is estimated to be 10 years. 

For locomotive load cell test stands, the barriers would range from 20 (6.1) 

to 25 feet (7.6 meters) high and 150 feet (46 meters) in length. The cost per 

linear foot (meter) installed would range from $260 and $325 ($825 and $1,066) 

depending upon barrier height. 

These cost estimates are based upon the construction of absorptive 

barriers similar to the prototype represented by those in existence in the BN 

yard at Northtown, Minnesota. 

These barriers have been in use for almost five years and have been 

used for quantitative measurements of noise reduction.* The 8 ft x 8 ft (2.4 m 

x 2.4 m) panels in the Northtown installation were manufactured by Industrial 

Acoustics Co., Inc., who provided a price quote for June 1976 purchase.* The 

*Railroad Retarder Noise Reduction, Department of Transportation, 
DOT-TSC-NHTSA-79-35, May 1979, P• 58. 
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cost estimates for the higher barriers have been scaled from the data provided 

below. Constrained schedules did not permit a more detailed estimating 

procedure for the higher barriers. 

The BN installation requires vertical I beams between which the panels 

are slid. The beams are bolted to an extensive foundation which is a part of 

an oil spray system that is also used to reduce noise. To consider the 

barriers erected by themselves, alternate footings for the beams are hypothe

sized and costed. In the case of the DOT study,* configuration is a SWF16 

post (I beam) set six feet (1.8 meters) into the ground in a 14 in (36 cm) 

augered hole filled with concrete. 

The configuration quoted was for both sides of a group retarder barrier, 

143 ft (43.6 m) long with six doors in one side for access. The 8 ft x 8 ft 

(2.4 m x 2.4 m) panels are four inches thick with 16 ga. galvanized exteriors 

and 22 ga. interior perforated with 3/32" holes on 3/16" staggered centers. 

The inside of the panels is filled with mineral wool encapsulated in bags 

of polyethylene film for weather resistance. 

The configuration of these barriers as well as the construction of the 

panels themselves is not necessarily optimized. 

The initial cost estimates from the DOT report referenced earlier give a 

cost configuration as follows: 

Panels and trim 

Supports 

Installation 

Total 

$13,500 

2,700 

6,500 

$22,700 

The total cost, when divided by the total length of twice 143 ft (43.6 m) or 

286 ft (87 m) produces an average cost of $79.37 per linear foot ($260 per 

*"Background Document for Proposed Revision to Rail Carrier Noise Emission 
Regulation," EPA 550/9-78-207, February 1979. 
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meter) of barrier. This number is close to the $75 per foot ($246 per meter) 

,used in the previous background document.* The past estimate, however, is 

not adjusted for inflation beyond June 1976. Inflation of this value to the 
i June 1979 value, requires application of an appropriate labor and materials 

index. The national average index of labor and materials produced by the 

Association of American Railroads is used for this purpose. The July 1, 1976 

index is 235.5 and the July 1, 1979 index is 320.8. The second divided by the 

first produces a cost escalation factor of 1.36. 

Applying the cost escalation factor to $79.37/foot ($260/m); the escalated 

value becomes $108/foot ($354/m). 

The 1975 background document* estimated the life of the barriers at 10 

years, and inspection of the five year old barriers at Northtown indicates 

that this is a reasonable number. Replacement of the barrier panels after 10 

years of use will be somewhat less costly (in constant dollars) than building 

panels from scratch. We estimate that the job can be completed in two days 

using a crew of four men and a light hydraulic crane. The estimated cost 

configuration for renewal of the panels is as follows: 

Labor (4 x 16 at $7.00/hr.) 
Crane (16 at $30.00/hr.) 
Replacement Panels 

Total 

$ 448 
480 

13,500 
$14,428 

Thus, provision of such barriers for an indefinite length of time requires 

an initial cost of $22,700 with an additional cost every ten years of $14,400. 

Other Sources 

The design and cost of highway barriers have been studied.** Interpolation 

of their cost from Figure 3-29 gives $62.50 per linear foot ($205/m) for steel 

*"Background Document for Rairoad Noise Emission Standards," 
EPA 550/9-76-005, December 1975. 

**Simpson, Miles A., Noise Barrier Design Handbook, February 1976, 
FHWA-RD-76-58. 
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barriers, eight feet high (1975 price, San Francisco). If escalated at 12 

percent to 1976, the cost is $70 per linear foot ($230 per meter). This 

design is for double panel walls without acoustical packing. 

Switch Engine Mufflers 

At the present time, the only locomotive builder engaged in active 

development of a muffler system for switch engines is EMD. Although the 

system had been developed for a new model switch engine, it can be adapted to 

older switchers using the same basic naturally aspirated diesel engine. Car 

body modifications are necessary to accommodate the added equipment connected 

to the engine exhaust manifold. To raise the roof line of the older switchers, 

it will be necessary to fabricate and install a new hatch bonnet to replace 

the present roof hatch. In addition to the new hatch bonnet, the existing 

structure must be reinforced by the addition of bracing to support the new 

bonnet. The existing roof bracing must be removed to make room for the 

muffler and bonnet installation. 

Depending on the type of diesel engine in the switcher, unit costs for 

the retrofit of the muffler in 1979 dollars is estimated to be: 

Muffler and material costs, 12 cylinder, 645 

series engine 

Muffler and material costs for 12 cylinder, 

567 series engine 

$5,000 

$5,000 

The added cost of the 567 engine installation over the 645 series is due to 

the need to make provisions for the engine water line over the exhaust manifold. 

Labor to install muffler $ 500 

Fabrication of the hatch bonnet is estimated to cost: 

Material and labor 

New bracing and labor to install bonnet 

$ 800 

$ 500 

The total capital cost for each switch engine is $6,800-$7,300. More than 95 

percent of the EMD switchers are of the older 567 series engine design. 
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Current ICC data shows than there are about 6,975 switcher in service. 

About 860 of these locomotives were built by manufacturers no longer active in 

locomotive development and they used diesel engines significantly different 

from the EMD 567 or 645 series. Because each of the series of these older 

engines represents a new design problem, it is estimated that the cost to 

retrofit mufflers because of lack of any economy of scale, it will be about 

$12,500 each, based on the current state of development by EMD. 

Capital costs for switcher retrofit therefore are estimated to be: 

.95 x 6115 x $7,300 - $42,407,525 

.05 x 6115 x $6,800 - $21,079,100 

860 x $12,500 a $10,750,000 

The opportunity costs for the switcher retrofit are influenced by the scheduled 

overhaul cycle of these locomotives. It is assumed that, whenever possible, 

railroads will carry out the retrofit during a scheduled heavy overhaul and 

that the additional out-of-service time will be limited to that required to 

modify the hood structure and to install the hatch bonnet. Installation of 

the muffler on the engine should take no longer than the normal exhaust 

manifold rebuild and replacement. Normal switcher heavy overhaul varies 

between seven and nine years. With a compliance time for installation of 

mufflers of between four and six years, about 60 percent (4,533) of the 

switcher can be retrofitted during normal overhaul. For the remaining 2,442, 

a special modification program will be necessary. The full out-of-service 

time will be chargeable against the muffler retrofit. A total of 10 days can 

be anticipated as out-of-service time, attributable to movement of the 

switcher from its normal assigned location to the heavy overhaul shop and 

return at the 30 mph speed restriction on moving switcher on the main line 

railroad, plus the shop time to carry out the modification. ·In 1979, the 

daily value of a switcher is $800. Therefore, the opportunity costs for the 

2,442 switchers is $19,536,000. 



APPENDIX C 

TABULATION OF RAILROAD COMPANIES STUDIED INCLUDING 

NUMBER OF YARDS OWNED AND COMPANY OWNERSHIP 



Road Name 

Aberdeen & Rockf ish 

Akron & Barberton Belt 

Akron, Canton & Youngstown 

Alameda Belt Line 

Aliquippa & Southern 

Alton & Southern 

Angelina & Neches River 

Ann Arbor 

Apache 

Apalachicola Northern 

Arcade & Attica 

Arcata & Mad River 

Arkansas & Louisiana Missouri 

Aroostock Valley 

Ashley, Drew & Northern 

Atchison, Topeka & Santa Fe 

Atlanta & St. Andrews Bay 

Atlanta & West Point 

Baltimore & Ohio 

Baltimore & Ohio Chicago Terminal 

Bangor & Aroostock 

Bauxite & Northern 

Belfast & Moosehead Lake 

Belt Ry. Company of Chicago 

Bessemer & Lake Erie 

Birmingham Southern 

Boston & Maine 

Brooklyn Eastern Dist. Terminal 

Burlington Northern 

Butte, Anaconda & Pacific 

Number of 
Yards OWned 

C-1 

1 

2 

3 

1 

2 

1 

2 

4 

1 

2 

1 

1 

2 

1 

1 

173 

5 

2 

181 

9 

6 

1 

1 

6 

6 

6 

26 

1 

297 

4 

<>.mer ship 

Independent 

Baltimore & Ohio RR Company; 
Canton & Youngstown RR Co.; 
Conrail 

Norfolk & Western Ry. Co. 

Aff. with Western Pacific 

Jones & Laughlin Steel Corp. 

St. Louis Southwestern 
& Missouri Pacific 

southland Paper Mills, Inc. 

Detroit, Toledo & Ironton 

Southern Forest Ind., Inc. 

St. Joe Paper Company 

Independent 

Simpson Timber Company 

Olinkraft, Inc. 

Canadian Pacific, Ltd. 

Independent 

Santa Fe Ind., Inc. 

International Paper 

Seaboard Coast Line RR Co. 

Chesapeake & Ohio Ry. Co. 

Baltimore & Ohio RR Co. 

Amoskeag Co. 

Aluminum Company of America 

City of Belfast, Maine 

Various RR Companies 

U. s. Steel Corporation 

U. s. Steel Corporation 

Bomaine 

Independent 

Independent 

Anaconda Company 



Number of 
Road Name Yards OWned 

cadiz 1 

California Western 1 

Cambria & Indiana 2 

Camino, Placerville & Lake Tahoe 2 

Canadian National 3 

Canton 1 

Carolina & Northwestern 1 
(Norfolk Southern) 

Carrollton 1 

Central California Traction 1 

Central of Georgia 30 

Central RR Company of New Jersey 13 

Central Vermont 6 

Chattahoochee Valley 2 

Chesapeake & Ohio 113 

Chesapeake Western 1 

Chicago & Illinois Midland 6 

Chicago & Illinois Western 1 

Chicago & Northwestern 154 

Chicago, Milwaukee, St. Paul 
& Pacific 145 

Chicago River & Indiana 5 

Chicago, :Rock Island & Pacific 103 

Chicago Short Line 1 

Chicago South Shore & South Bend 1 

Cincinnati, New Orleans & Texas Pac. 

City of Prineville 

Clarendon & Pittsford 

Cliff side 

C-2 

3 

1 

1 

1 

OWnership 

USRA and Stockholders 

Georgia Pacific Corporation 

Bethlehem Steel Corporation 

Michigan-California Lumber Co. 

Independent 

Canton Company of Baltimore 
(sub. of Int'l. Mining Corp.} 

Southern Ry. Company 

Louisville & Nashville; 
Seaboard Coast Line 

Southern Pacific; 
Atchison, Topeka & Santa Fe; 
Western Pacific 

Southern Ry. Company 

Reading Company 

Grand Trunk Corporation 

West Point-Pepperill, Inc. 

Chessie System, Inc. 

Norfolk & Western Ry. Co. 

Commonwealth Edison Company 

DC Ind., Inc. 

Independent 

Chicago Milwaukee Corporation 

Penn Central Trans. Company 

Independent 

Independent 

Chesapeake & Ohio RR 

Southern Ry. Co. 

Independent 

Vermont Marble Company 

Cone Mills Corporation 



Road Name 

Colorado & Southern 

Colorado & Wyoming 

Conrail 

Cuyahoga Valley 

Dansville & Mount Morris 

Dardanelle & Russellville 

Davenport, Rock Island & North-
western 

Delaware & Hudson 

Delta Valley & Southern 

Denver & Rio Grande Western 

De Queen & Eastern 

Des Moines Union 

Detroit & Mackinac 

Detroit & Toledo Shoreline 

Detroit Terminal 

Detroit, Toledo & Ironton 

Duluth, Missabe & Iron Range 

Duluth, Winnipeg & Pacific 

Durham & Southern 

El Dorado & Wesson 

Elgin, Joliet & Eastern 

Erie Lackawanna 

Escanaba & Lake Superior 

Number of 
Yards OWned 

12 

2 

1 

1 

1 

1 

1 

23 

1 

30 

2 

1 

4 

2 

2 

13 

9 

1 

3 

1 

13 

91 

l 
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OWnership 

Burlington Northern, Inc. 

CR&L Steel Corporation 

USRA and Stockholders 

Jones & Laughlin Steel Corp. 

Independent 

McAlister Fuel Company 

Burlington Northern, Inc.; 
Chicago, Milwaukee, St. Paul 

& Pacific RR Company 

Dereco-Norfolk & Western 

Independent 

Rio Grande Ind., Inc. 

Weyerhauser Company 

Norfolk & Western Ry. Co.; 
Chicago, Milwaukee, St. Paul 

& Pacific RR Company 

Independent 

Grand Trunk Western RR Co.i 
Norfolk & Western Ry. Company 

Penn Central Trans. Company; 
Grand Trunk; Michigan Central RR 

Penn Central Trans. System 

u. s. Steel Corporation 

Grand Trunk Corporation 

Seaboard Coast Line RR Co. 

Independent 

u. s. Steel Corporation 

Dereco-Norfolk & Western 

Independent 



Number of 
Road Name Yards OWned 

Fairport, Painesville & Eastern 2 

Florida East Coast 9 

Fonda, Johnstown & Gloversville 1 

Fordyce & Princeton 1 

Fort Worth & Denver 10 

Fort Worth Belt 

Gainesville Midland 

Galveston, Houston & Henderson 

Garden City Western 

Genes see & Wyoming 

Georgia 

Grafton & Upton 

Grand Trunk Western 

Graysonia, Nashville & Ashdown 

Great Western 

Green Bay & Western 

Greenwich & Johnsonville 

Hartwell 

High Point, Thomasville, & Denton 

Illinois Central Gulf 

Illinois Terminal 

Indiana Harbor Belt 

1 

1 

5 

1 

1 

7 

1 

24 

1 

1 

5 

1 

1 

1 

132 

6 

12 

C-4 

ownership 

Penn Central; 
Norfolk & Western Ry. 

Independent 

Delaware Obego Corporation 

Georgia-Pacific Corporation 

Colorado & Southern; 
Burlington Northern, Inc., 

System 

Missouri-Pacific RR Company 

Seaboard Coast Line RR Co. 

Missouri-Kansas-Texas; 
Missouri-Pacific 

Garden City Company 

Independent 

Seaboard Coast Line 

Rockwell Int'l. Corporation 

Grand Trunk Corporation 
(sub. of Canadian Nat'l. Ry. Co.) 

Independent 

Great Western Sugar Company 
(sub. of Great Western United 

Corporation) 

Independent 

Delaware & Hudson Ry. Company 

Independent 

Winston-Salem Southbound Ry. Co. 

IC Ind., Inc. 

Independent 

Conrail 



Number of 
Road Name Yards Owned 

Kansas City Terminal 1 

Kentucky & Indiana Terminal 5 

Lackawanna & Wyoming Valley 2 

Lake Erie & Ft. Wayne 1 

Lake Erie, Franklin & Clarion 1 

Lake Front Dock & RR Terminal 1 

Lake Superior & Ishpeming 5 

Lake Superior Terminal & Transfer 1 

Lake Terminal 2 

Lancaster & Chester 1 

Laurinburg & Southern 1 

Lehigh Valley 34 

Long Is land 4 

Los Angeles Junction 1 

Louisiana & Arkansas 8 

Louisiana & Northwest 1 

Louisiana & Pine Bluff 1 

Louisville & Nashville 111 

Louisville & Wadley 1 

Louisville, New Albany & Corydon 1 

Maine Central 9 

Magma Arizona 1 

Manufacturers Junction 1 

Massena Terminal 1 

ka~dM~r 1 

Meridian & Bigbee 4 

Minneapolis, Northfield & Southern 

Minnesota, Dakota & Western 

C-5 

4 

1 

Ownership 

Twelve RR Companies 

Independent 

Erie Lackawanna Ry. Company 

Norfolk & Western Ry. Company 

Independent 

Penn Central; Baltimore & Ohio 

Cleveland Cliffs Iron Company 

B.N.; Chicago & Northwestern; 
Soo Line 

U. s. Steel Corporation 

H. w. Close, et al., Trustees 

Independent 

Penn Central 

Metro. Trans. Auth., New York 

Atchison, Topeka & Santa Fe 

Kansas City Southern Ry. Co. 

H. E. Salzberg Company 

Olinkraft, Inc. 

Seaboard Coast Line RR Company 

Independent 

Independent 

Independent 

Magma Copper Company 

Western Electric Co., Inc. 

Aluminum Company of America 

Champion International Corp. 

American Can Company 

Independent 

Boise Cascade Corporation 



Number of 
Road Name Yards Owned 

Minnesota Transfer 1 

Mississippian 1 

Mississippi Export 2 

Missouri-Illinois 4 

Missouri-Kansas-Texas 33 

Missouri Pacific 135 

Mobile & Gulf 1 

Monongahela 6 

Monongahela Connecting 1 

Montour 2 

Morristown & Erie 1 

Moscow, Camden & San Augustine 1 

Moshassuck Valley 1 

Mount Hood 1 

Nevada Northern 4 

Newburgh & South Shore 3 

New Orleans & Lower Coast 2 

New York Dock 1 

New York, Susquehanna & Western 3 

Norfolk, Franklin & Danville 2 

Norfolk & Portsmouth Belt Line 3 

Norfolk Southern 9 

Norfolk & western 180 

North Louisiana & Gulf 2 

Northwestern Pacific 7 

C-6 

Ownership 

Burlington Northern; Chicago, 
Milwaukee, St. Paul & Pacific 
RR; Chicago & Northwestern 
Trans. Co.; Chicago, Rock Island 
& Pacific RR; Soo Line 

Independent 

Independent 

Missouri Pacific RR Company 

Katy Ind., Inc. 

Missouri Pacific Corporation 

James Graham Brown Foundation, 
Inc. 

Penn Central; Baltimore & Ohio; 
Pittsburgh & Lake Erie 

Jones & Laughlin Steel Corp. 

Pittsburgh & Lake Erie RR Co. 

Subsidiary of Whippany Dev. Co. 
& ME Associates 

Independent 

Independent 

100% Subsidiary of Union Pacific 

Kennecott Copper Company 

u. s. Steel Corporation 

Missouri Pacific RR Company 

Subsidiary of NYD Properties, 
Inc. 

Tri-Terminal Corporation 

Norfolk & Western Ry. Company 

Seaboard Coast Line (four 
other RRs) 

Southern Ry. Company 

Independent 

Continental Group, Inc. 

southern Pacific Trans. Company 



Road Name 

Oakland Terminal 

Pecos Valley Southern 

Penn Central Trans. Company 

Pennsylvania, Reading Seashore 
Lines 

Peoria & Pekin Union Ry. Co. 

Pittsburgh & Lake Erie 

Pittsburgh & Ohio Valley 

Pittsburgh, Chartiers & 
Youghiogheny 

Port Huron & Detroit 

Portland Terminal 

Prescott & Northwestern 

Providence & Worcester 

Quanah, Acme & Pacific 

Quincy 

Rahway Valley 

Reading 

Richmond, Fredericksburg & 
Potomac 

River Terminal 

Roscoe, Snyder & Pacific 

" 

Number of 
Yards OWned 

c-7 

l 

l 

567 

14 

5 

16 

l 

3 

l 

2 

1 

2 

2 

l 

l 

47 

4 

5 

1 

OWnership 

Western Pacific; 
Atchison, Topeka & Santa Fe 

Independent 

Penn Central Company 

Penn Central Company 

Independent 

Penn Central Company 

Shenango, Inc. 

Conrail; 
Pittsburgh & Lake Erie 

Independent 

B.N.; Oregon & Washington RR 
& Nav. Co.; Southern Pacific 

Potlatch Corporation 

Independent 

St. Louis-s.F. Ry. Company 

Sierra Pacific Ind. 

Independent 

Conrail 

Richmond-Washington Company 

St. Paul Iron Mining Company 
(subsidiary of Republic Steel 

Corporation) 

Independent 



Road Name 

Saint Joseph Terminal 

Saint Louis-San Francisco 

Saint Louis Southwestern 

Saint Marys 

Salt Lake, Garfield & Western 

San Diego & Arizona Eastern 

Sand Springs 

San Luis Central 

Santa Maria Valley 

Seaboard Coast Line 

Sierra 

Soo Line 

Southern 

Southern Pacific 

Southern San Luis Valley 

Spokane International 

Springfield Terminal (Vermont) 

Staten Island RR Corporation 

Stockton Terminal & Eastern 

Terminal RR Assn. of st. Louis 

Texas and Northern 

Texas City Terminal 

Texas Mexican 

Texas-New Mexico 

Texas South-Eastern 

Toledo, Angola & Western 

Number of 
Yards 

C-8 

owned 

1 

76 

22 

2 

1 

1 

1 

1 

3 

180 

1 

44 

144 

211 

1 

5 

1 

2 

1 

8 

1 

2 

3 

1 

l 

1 

OWnership 

Atchison, Topeka & Santa Fe 
St. Joseph Grand Island Ry. Co. 

Independent 

Southern Pacific Trans. Company 

Gilman Paper Company 

Hagle Assoc. 

Southern Pacific Trans. Co. 

Sand Springs Horne 

Pea Vine Corporation 

Estate of G. Allan Hancock 

Seaboard Coast Line Ind., Inc. 

Independent 

Canadian Pacific, Ltd. 

Independent 

Southern Pacific Company 

Messrs. G. M. Oringdulph 
and H. Quiller 

Union Pacific RR Company 

Boston & Main Corporation 

Baltimore & Ohio RR Company 

Stockton Terminal & Eastern 
RR Company 

Various RR Companies 

Lone Star Steel Company 

Missouri-Kansas-Texas RR; 
Missouri-Pacific RR Company; 
Atchison, Topeka & Santa Fe 

Manufacturers Hanover Trust 
Company 

Missouri Pacific RR Company 

Independent 

Medusa Corporation 



Road Name 

Toledo, Peoria & Western 

Toledo Terminal 

Trona 

Tucson, Cornelia & Gila Bend 

Union Pacific 

Union Terminal Railway 
(of Saint Joseph, Missouri) 

Upper Merion & Plymouth 

Utah 

Ware Shoals 

Warren & ouachita Valley 

Warren & Saline River 

Western Maryland 

Western Pacific 

Western Railway of Alabama 

White Sulphur Springs & 
Yellowstone Park 

Winfield 

Winston-Salem Southbound 

Wyandotte Terminal 

Youngstown & Southern 

Yreka Western 

Number of 
Yards CMned 

C-9 

7 

3 

1 

1 

136 

1 

2 

3 

1 

1 

1 

22 

21 

1 

1 

1 

2 

1 

1 

1 

Ownership 

Atchison, Topeka & Santa Fe; 
Penn Central 

Conrail; Chesapeake & Ohio; 
Baltimore & Ohio; Norfolk & 
Western 

Kerr McGee Chemical Corporation 

Independent 

.union Pacific Corporation 

Missouri Pacific RR Company 

Alan Wood Steel Company 

UV Ind., Inc. 

Riegel Textile Corporation 

Chicago, Rock Island & 
Pacific RR Company 

Potlatch Corporation 

Chesapeake & Ohio; 
Baltimore & Ohio 

Western Pacific Ind. 

Seaboard Coast Line System 

Montana Central RR & Rec. Co., 
Inc.; Rockland Oil Company 

Penn-Dixie Ind., Inc. 

Norfolk & Western Ry.; 
Seaboard 

BASF Wyandotte Corporation 

Montour RR Company 

Independent 



APPENDIX D 

TABULATION OF RAILROAD COMPANIES BY NAME AND CODE 

DESIGNATIONS (ACI AND UNIFORM ALPHA CODES) 



APPENDIX D 

TABULATION OF RAILROAD COMPANIES BY NAME AND CODE 

DESIGNATIONS (ACI AND UNIFORM ALPHA CODES) 

This appendix lists the names of the railroad companies which appeared in 

the FRA/DOT data base. The data base was compiled by Standford Research In

stitute under contract with the FRA. The work is reported in #FRA/ORD-76/304 

entitled, "Railroad Classification Yard Technology, A survey and Assessment," 

dated January 1977. Using this data base, railroad company ACI code 

numberB were extracted and then related to the uniform alpha code and 

railroad company names. The results are compiled and tabulated below. The 

listing shown makes use of another reference document entitled, "The 

Official Railroad Equipment Register", Volume 93, Number 2, NRPC, New York, 

N.Y., dated October 1977. This document was used to correlate the code 

numbers to individual railroad companies by name. 

Two separate but similar tabulations are presented; the first listing 

of companies is based on ascending ACI code numbers, and the second listing 

of railroads is formatted on the basis of the lexicographic order of the 

a.lpha codes. 
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1 2 3 

lSDl ASBESTOS & DANVILLE 
ASftL THE 1Tl.1iiTl-S1'0NF!'-ftTN. & LlTHORil tun. CO. 
ADS AUGUSTA & SOKliEBVILLE BlILBOAD CO. 1y55--·ALLEGHEHl 0 

,. SOOTH. SIDE _____________ _ 

BCE DRIXISH COLO!Bll HYDBO & POVEB lTBOBITI 
BCBR BOYN f. CITi. RAIL BO.AD. co. -------
BHH BEAUfOBt & HOOBEUEAD BB CO. 
cco (!,;INCH.FIELD .a1r·co~----··-----

CPl CLOODEBSFOBT & PORT lLL!GBAH! 
CPLJ--CAZ~P LEJEUNE- BAiLBOio·co'-.-----------
CBP CENTBAL BB or PENNSYLVABil 
csf CAUS PiiliBIE··aa·co;·· ---------------
CZ COAHDLIA & ZACATECAS aw. 
DLC DROftl!OND-i.IGHTERlGB----------------
DW DETllCIT & WESTERN 
DWML -DOE liiES'i .. iSOTOB LiHE 
EM EDGEl!OOB & HlNETTl Bi!. 
PCDif FEBBct1aa1f.··· o:E N1coziai-,-s.,,..c='f~.----------
FEBB FELICIANA EASTERN BB CO, 
FL7 ··----FOSS .lAONCH & TOG -------------

GFC GRANt FAtLS CENTRAL BVY. CO., LTD. 
G~e ~OLP T*ANSPb~T---
HDft HODSON & !lNHlTTAB 
HBDL -HODSCN -BiVEB D-ii-i:1=11,-:-,1~------------
H! HOil&D TEBHINlL 
HOB& HUDSCN ·91y··----·----
IGN IN7E&NATIONlL•GBElT HOBTH!BI 
ISU iOWl. SOU'.rHERH .. UTILifiES-(SOtlT"""H"""'B"""B"""l,....,,,,ll.,.,.....D.-· BB 1 I JC,). 
IlB ISLAND TOG AD BlHGEB 
J~f J EBS nfi:i.tjf &-iiSTBiil::-------------
JGS JlllBS GBiffITHS & SOBS 
JSt JOBN~TOWH·i· STO~i-tREEK 88 CO. 
KCC KANSAS CITY CONNECTING BB CO. 
KCliO KlHSAS._ClT:t;·- ttEi:ICO_&_oa-=1""'1~1t.,.,,..·----------
KCiB KANSAS CITY WESTPORT BELT 
xuoil it AH 1Ta·· soatliEBH- .&vr:-·c:o-.-----------
tcc1 LEB COUHTI CEHTBlL BLECfBIC 
LB ---i.OOISIUll EiSTEBH BB -----------
LPSG LIVB OlK, PBBBY & s. GBOBGXI Bil. CO. 
IUl MiGltl ·1aizbsi-BBCO. 
MBBB HERitAN & BIGBEE BB CO. 
tt Et. HO t E STO-G-BlS PJ:lii-tBAC7::-:J:::-:O:--:l,,.--,,C'""O-. ---------
61 BIDDtB FOBK 
BG THE i!oifitB & GOLi' BB CO. 
IUD !SIDWU 
!SLD !IDLAND 
f!LST !ILSlEAD 
tsO! .°isABIBB oi_t_T_B_lNS-POBTITIOI 
noic !ONTiBlL TBl!WlIS 
llVT llT. VEiUiOH °T.iuiiiiL=---------------
IOD! !BIICO IOBTHWISTBBI 
·lioaii 1oiis'lt.l'i- ==---------------
J~ois l_E_i__~-~!--~~=·s"'-,"--'T=.E=.l=l'""S ____ S--=ll=B.l=l-.CO"'--_______ _ 
HSC IEiTil S.S. 
RSC'? ·~-~GIBl, ST. Cl7BlBillS & ~OBOl7!0 ·-·---· __ 

1. Unifol'YI\ Alpha Code 

2. ACI Code 

3. Railroad Company Name 
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1 2 3 
HYCH NEW JOBK CONNECTING BB 
Ol!LP OHIO !IDLAND I.IGH~_ & _P()~.!~-------
PlO'? ___ COHSOLlDHED-BAIL COiP. 
PBL THE PHILADELPHIA __ BBL~_J._IIE SB co. ___ _ 
PEB ----PO&T--EVB&GLlDBS &III. 
'l!Kl ___ J!~_SBD_B.~H_1 ___ ~~~~E~1.Q.'-~-L~-~~BOGBEIZ __ 
PPBD ____ POBT _01_ fl~!l_B!lCH_DIS~BICi ________ _ 
PSFL POGEi SOUND FREIGHT LIB!S 
PSl ____ PHILIDELPHil SUBDBBAN _ TJ.llt:lf.Cll.1.,,.T.I...,O"'I..__ __ _ 
PSlB POGEl SOUND TOG & BlBGE 
P'I ___ PENINSO.Ll TElU!INAL co. _________ _ 
P1RB POBT TCllNSEND BB, IHC. 
POC~ PORT CJl~Ial:TIES_ ---··--
BC BOSSlIN, CONNECTING BB CC, 
SBll _____ ST •. __ 1001s, -BROliNSYILLB ~-•B¥~ .... co ______ _ 
SFPP SPBDCE fALL POiEB & PlPBB 
SIRC ____ TQE STATEN ISLlRD_~B-~O.i~...._ _______ _ 
SLS SEl•tlND SERVICE, IHC, 
SNBL SIOOJ CITY_&_ HEil .. PJU.-ilJl . .iJl.J.GLJ.llJ.,,._ ___ _ 
SNCO SEAPCBT ilYIGATION 
SSL ____ SltAN HT!LES_ SBOBT. iI_lf .. _IQ_t.;().JA..IP • ....._ ____ _ 
51 SPRINGflELD TEB!lNlL IV!. CO. (VEIBQJT; 
'!l'l!l ____ 7ANGIP1HOA. &_ElSTEBN __________ _ 
TlS Tl~Pl SOOTHEBN BR 
~EM TEHISl<UIING. f ... llOB.iu.i.11 ~!lfJ· ... su1 ... 1 .. 1~0~------
~TB TIJOANl & TEClTE BWY. CO. 
oc~ oi1a_co1i_sooi1~--~------~~~~ 
00 ORIOi BB Of OBEGOB 

. VS Y ILL EJ. l ND __ SILU'Z. __ BJ_Q....._ ________ _ 
WAS ilINESBUBG SOOTHEBI 
"A 'I~ __ JIA TE 61 lL l,E ____ _ 
lllil CONSCLIDATED BAIL COBP. 
WBC WLKES·.BlBBE_(:QPNE(:il.NG_aa ________ _ 
iIP llEST I5Dll 1BDIT & S'IBl!SBIP 
llLB ___ JHEE1ItHL6._LlE __ EBlB ___________ _ 
i1 iELDiOOD TBABSPOBTlTIOI L'ID. 
ll 'IC.O ___ i ES'I IBN 'IBlN SPORTA1'I.Qlt~.C.~--------
i iB ilHIIGiOI iESTEBI 
AS __ 00.1..lBIL!NE_ &...SOU'IBEBlLBltlilt_tO..__ _____ _ 
ABB 002 THE IKBOH & BlBBEB1'01 BEL'I BIILBOAD COBPlll 
lCl_003 __ THE ... 1KBOlll,_ClHTOILj ___ IO.OJGST01UIJB~C~Os..o•._ __ _ 
Iii 004 lLGES, llIHSLOi & llBS'IEBB ilILill CO. 
A RR-·- 00 S __ 'Il:I E ILlS Kl_Bl.lLBOlQ_ ___________ _ 
lCBL 007 l!EBICAN ~OftftEBCilL ElBG! LIIES, IIC • 

. lC_008JLGOU .• C.ER.tBAL_IUIX.lfl.._ ________ _ 
AB 009 lBEBCEEH & BOCKPISH BlILBClO CO. 
ll_~Q1°-AIN_lBBO..__ ________________ ~ 
&Pl 011 iBB lPlCBI llILill COHPlll 
.lll_0.12-IPAL lCHICLl BOBllll-.l_.8...,8..__.C...,C...,. ________ _ 
ARA 013 ABCACE lRD lTTICl BlLBOlD COBP. 
l8L _014_.AI.AHEDA .• fELt .. LINE __ ., __ 
ltJI 016 lR~A•SAS & LOOlSllWl BISSCUBl Bit. CC. 
lBCK. 017 .• ALAS Kl. B ilTlSll. COLO JIBIA . TIAlfSPOUll.lCJLCQUJ.ll.. 
lLQS 018 lLIQDIPPA & SOOTHEBB BIILBOIQ COe 
lllC. _019 .llllDCll .. C!HtBlt __ llll.BOllL.CC. _____ I _____ _ 
lftR 020 !HE IBClTl AID JllD BIVEB Bill 1010 CC. 
lDIL .. 02 t_.ISHLH._Dili-.&. HOBTBEBlLBllL1flLJ:Ow...------
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A1SP 022 THE ATCHISON, TOPEKA & S'~TA FE BWle CO. 
AWP . . 023 ATlAIT.l. __ &_HEST .J?OlN'.r. BALI.LOA.LC.._ __________ _ 
A1i 025 ATLANTIC S WESTEBB BAILiAI CO. 
PRSL..J)27 __ CONSCLIDATED _BA.IL_ CORP._---·-··------------
AGS 029 THE ALABAMA GREAT SOOTHBBI BlltBOlD CO. 
AEc__03.LJ.TLA?i'.I.IC_&_EASX_CAROLill_.Bllli \'\...ly~c...,or..,, _________ _ 
ALS 032 THE ALTOti & SOOTHEBH BlLLill CC, 
A.Hi. __ QJ.l. iaE .. 1Hli1PEE .. & .. _ iESL-RWt •. _.co.-»i:-oL.JSCCLODD en. sa co._ 
ARB 035 ANGBlIHl & NECHES BIV!B BB CO. 
AB.11 ____ 036 _~H.B _.AR~Sl.S._.ii.ES!IEJUl _.B.ll.Llil.LCu....-----------
1 VL 038 ABOOSTOOK V!LLEEI BAtROAt CO. 
·1a i-·039-llASKi-· il!DllO;;;.TRiU~- .:.=-=--::...::...:-------
ASAB 042 liLANTl & SAINT ANDBEWS Ell RAILWAY CO. 
APO - . 043. ALBA U' i?CBT DIST BI CT-· 
AUG 044 AOG!JS.TA JiAILROAD CO. 
AL ... "(,46' ALrJlNOB HltROAD- co:;··-----------
ATCO 048 U.S. ENEFGY RESEARCH & DEV. AD!INISTiATOI 
ARC-049ll.UANDEEICR11.Roit"cortiiiNI 
BO 050 THE EALTIHOBE & OHIO RB CC. 
ART·--cs t 'AMERICAN BEF BIG EBA iOR-TBiiis·r--fC--0-.-----
BE 052 CONSCLIDATED RAIL COBP. 
BLl--053 .iHE flLTiliOBE i·lHHAPOI.l:-S BB CO, 
BFC 054 BELLEFON~E CENTBAl RB co·~-------
B VS- 055 BEVIIB &'s6UTHEBN .. BB co~--
BlB 056 BANGCR AND lBOOSTOOK BlILSOl=D_,;.c~o. _____ _ 
BCK--·059 .. CONSCLIDATED au.I.'" COBPO&iioll 
BEEM 060 BEECH HOONTAIN BllLBOAD cc=.'--~-~-~~
BLE .. 061. BESSltl°EB & --LAKE .. EBIE-·arCC:c. 
BLKH 063 BLACi BESA & LAKE POAELL 
BOCT-06~··1aE'EilTIMOBi &-O~io-cei~lGO TEB!. BB co. 
BS 065 BIRHINGTON SOOTHEBN BB CO. 
sa·r·o66- BLAC1C"i1 VEif &"""iiESTEBHCCB~R;_.--------
BS C69 BOSTCH & MAINE COBP. 
Bsif--07 3--BEAVEB;- MEADE TEHGLEWOOD 
B!S 073 BEBLIB SILLS 
BN. ·--o 76 -BURLINGTON -NOBT-li"iifil co. 
BlP . 078 BUTtI. lUCONDl & PACIFIC BlILill CO • 
. BH ·-o 7 9-13 AT IC ,-li lftftO NDSPOBT-BS c:-:0:-.-------------;.;;..;---------
BBC 083 tHE fELT RAILAII CO •. Of CHICAGO 
BlH 084-BAOXlT.E--,- HOBiHEBN-ifiit.i-ixco:-.-----------
BML 087 BELPJST & aoosEHElD LAKI BB co. 
BBFD- 088--BRANlOBif STEAl(B.llL-ROiD:----------------
CSSL 090 CANAtl S7EAMSHIP LIHES 
B EDT--09 l-BROO I<i.1 i" ElSTE·1r1-.0Is-1:B=-I-C_7_· _t_!_B_!_I_lll __ L __ 
CAD 092 CADIZ BB CO. 
CLK-- 093 ""cADiii.Ac_t __ tii<"E-CIT ! Bill. co. 
ewe - 095 u ~:EABCAB_D COAS?_ !--~~!.-~!i (CB1BLBSTOI & WIST •. CllOLill) 
CTN 097 ClNTCH BllLBOlD CO. 
CF 099 CAPE PEAB BAILilYS IRC. 
cva-100-c:111 iolitif1-wtsfi:eii1i'i::-;.;..;;.;;;...--------------
c1 101 Cl~BBIA o IIDllHA BB CO. e:1--103·-·cANAtI.li-it1Tioli"i:i.""lfii:tii'A·-=r..,,,s ____________ _ 
CBC 104 CABBCH COONfl EWY. CO. 
CP---10 5 ··cp· B lit(CAifioi1j"pj"cz-=p=1=c-=1r-:~=D=-...... )-----------
CRH 106 ClBOIIH& & NORTHWESTERN Bit. CO. 

-CKS0"'10 .,.--c:·O'NDCN;-°iiiiz ol' ·i- sou'tliBB I B::.;B:.-..;C:;..;;O;..;:o.-----------
CIC ___ _1J 1., S:_ BD& Ii ill>IDS & ~0.~~--_<;ITI JU_~~lfl! C0:..:•=----------
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cct 112 CEHTBlL ClLIPOBHil 7BlCTlCH co. 
ClBB 113 THE ClBBCLLTOH BB. 
Clcv·--114 COOP!BSXOWH &-ciiiifto"t"fE tlLLII BB COBP. 
CGi 115 THE ClNltA & GDLf TEBt!l-Hlt BllLll! CC. 
CIHD116-··coNsctiDlTED-iAIL coa.e; 
CHR 117 CHES1NDT BIDGE Blllill CC. CGl ·-·;;a CEHTUL Of GEORGIA &lIL.BCi_c_c_o_. ________ _ 
CRJ 119 CONSOLIDATED BAIL COBP. 
CV 12(' CENT&ll. VEEBBOHT Silt-~- CO. 
CBV 12U CHlT'llHOOCHEE Vll.LEY BiY!!.._C:::.O::.:•=----------
CO ··-12s-Te! ·c:a1:sil>!i.i!&-·oaio sli1. co. 
Lii ____ J27 _LITCHPI~~D ... ~ ... 11.l~~~QJ _ _j~~~c. £ lt.!f•J•lJSP. «;.'9> 
CII 129 IISSCOBI PACIIIC BB CO. 
f;Ill _ _130 CB.ICIGO & .ILI.IIOIS llZD.~All:.....IJJ,. __ CQ._. 
Clf W .. 131 ce·1c1Go .& .. llOBTH iESTEBN .. TBIRSP •... ~.o • ......_ ________ _ 
CUI 132 CHICAGO & WESTEN IHDilRA iB CO. 
ClL .. 13? _LOUISVILLE _&_lilSHVILL! B_B __ co ...... (GHIC, ..... lNlllll· & LOQI.S.) 
CHIT 139 CHICAGO aEIGHTS TEBt!IHlL ~BliSFEB BB CO. 
l!II.V 1'f0 CHICIGO,_l!ILWAOKEE, .. ST._f_AQt,~& ___ e1c11Jc; i.1_c~oir..t1•L------
CPLT 141 Clf.IIIO. ELlCERVILLE & 111! flHOE BB CO. 
CHU 142 CBESiICK & HlB!lB 
CBI 143 CONSCLIDITED BliL COBP •. 
BI 1ifS CBICAGQ,_ BOCK_lSl.lND.& . ..i.J~lfli.JBIL.!ClllO.t.t•L---------
CSL 147 CHICAGO SHORt LIN! BVI. CC, 
CPlC_ 1'f9 .CHICAGO_ .fBODOCE_ JilifllBlt. .. c;Q.. 
CIW 150 CHICAGO 6 ILLINOIS llESTEBI iB 
CllYK .151 .. CENTlilL. JEii JOB~ .. BJL ~OBl'.... ··-----------
CUlP 153 THE CUIC1NN11'1, NEii OBLEUIS & TIXlS ElClllC III. CO. 
"cs ___ 157_TBE. COLOliADQ_.~_.SOUTH~HiN. UL....c.o~----------
c~ 158 ~HE COLOiADO S ilOBIHG B&I. CO. 
C NL ___ . 15 9 __ COLD BBIA, _ llEA BBB BY._& _.t.A DB l1'.s.J.L.Cv.a...._ _______ _ 
CLC 163 COlUBBll & COWlTZ Bit. CO. 
COLI __ J 64 __ COlO NEL..!.S_ ISLlllD .. 
COP 166 Cl~Y Of PiIHEVlLLE ii!. 
CNOR_16 7 ... f:INCINNATI _NOBTHEB~ 
css 168 CHICAGO SOOTH SHOBE & sooiu BEND BB 
CLP ___ J69 .. TH!E.CL.UENDOll_.~_PITTSfOJilLIUl._CO •. __________ _ 
CVP 172 CHICAGO, llEST PULl!IH & SCOTBBBH BR CO. 
~ AGY ... 11.7 .. COLO!BUS _& .. GBEEN:Vll.l.J: .. B ... .J._~O., Iit.,._ ________ _ 
CHV 179 CH!SlPElKE VESTEBN ilILllll 
(: H ER_18 0 _.f: OB T 15, __ !IILB 0 .B IL6.J.lS1'.l.8.J_Ba.BA-JClllJO.ueL-..----------
CL IF 181 CLIPfSIDE BB CO. 
C ORB . .18 'LC ORTIS_Bl LRIL.CO. 
CIRC 185 CENT&AL IOVl TBANSP. COOP •. DBA CEIT. IOil Bil. CO. 
COV.l __ 186_.tB! _CIJY l HOGl.J lLLEE.I.JWl~XA------------
CLCO 188 CLAREMONT & COICOiD Bil. co •• IIC. 
CBB .. 189 .. CONS.C.U.DIUJ2JA1L CQBP. UAS!UiBH DM:IBXC:r) 
CB 190 CONSCLIDlTED BAIL COBP • 
. D8 ___ 191 D&FDINELLE. &._.BUSSELL VILLE .. lULC.O •.. _ 
DBI 192 DIVEENPOiT, BOCK ISLAND £ •OB~HiES~BBI Bl?o CO. 
DJS_ 193. DEl.TA VALLEY .. ~- SOUTIJERN .. &iJ~O.,,~------
DB 195 ~EtAiABE & HUDSON BlILMAY CO • 
. Dt_-196 .. DElB IX_ CCNHBCTING_ BAIL80l.'LC'J!L.Pl._.H ..... x.__ ____ _ 
DRGV 197 THE tENVER & BIO GBAHDE i!STIH as co. 
DOB - .200. DE QCE.l::N .&._BASTElULiB .CD ... J•---------
CCB 201 THE COBIHTH & COUNCE BB CO. 
Dl!lJ .. 2C2 DES !OINES ONION .awr •.• co._. _________ _ 
DM 204 DE~RCll £ 8ACKIHAC BUY. CC. 
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D:IS _205.. THE tErno:rx_AND. _X.O.lEDO_SB.CBJL.lJH ..... E_.R,...Ria......a.c ... o ..... ______ _ 
BRB 207 BELTCN RB CO. 
D'll .. _208. DE'IBOIT• TOLEDO_ ti. :IBONIOlil RB.CQ,.._ _________ _ 
DA 209 CP BAIL (CANADIAN PlC. L'ID.) (DOl!. Aitl •. Bil •. CO.). 
DKS __ 210 _DONlEHAN, KEMSETT &. SEABCI .Bi.I ... __________ _ 
ONE 212 DUlD'lH & NORTHEASTERN BB CO. 
DHIB.-213 ... DO!.D'.IH._ .. fSlSSABE & •. IBON .BUGL.Ji-.li .... J • ..._.c .... n...,. • ._ ______ _ 
CBt 215 CONE8AUGH & BLACK LICK BB CO. 
owe_.216 .DDlD'lH. WINNIPEG.& PlCI.P.Ic_e11 ....... __________ _ 
OS 217 DOBH1M & SOUTHEBH BN!. CC. 
D'.I. ___ 219 DE:IROIX._ 1ERf:1INAL .BB_ co.__ _____________ _ 
DHH 220 'IHE tANSV.ILLE AND HODN7 HCBBIS BB CO. 
CIBL.222 .. CHAT.'.IAHOOCHEE-.INDDSXBI-.U.._._.11...,R,.,_ ___________ _ 
ETt 228 THE ESSEX TEBHINAL Bil. ,CC. 
EEC--229-..EAS~LEB.lE. COSt!EBCI.Al._JiB _____________ _ 
EV 231 THE IVEBETT BB CO. 
E111lL . .23.l.LE1ST_1BHIESSBE & i!BST .... E ... BJl...__,l .... ~c-· .......... R .... R_cn ..... ________ _ 
EJB 238 ELGill, JOLIET & EASl'EBlf Blile CO •. (c.BIC •. 5 CO"lBB BBLT) 
EL -~-~40- coNscLI01t£t>·a111-coae. -
ELS 241 ESCANABA & tlKE SDPEBIOB BB CO. 
EAcir-242- EAST·• CU1I:E!t t . HIGH LA tlO -BB~-·,·c-0--.----------------
EJB 245 EAST JEBSEI BB AND TEBft.lBAL CO. 
EN-246 ESQUIHAL1··&···NANiiit(f Bi!-•. CO:-.-------------------
EDi 247 EL DCRADO & iESSOH Bit. CC. 
FPB--260 lAlliEORT~-- i?AlNSVll.·L-!·&-·EASTEiUI Bli!e co. 
PEC 263

1 FLOBIDA EAST COAST Bil. CC. 
F J G--26 4 ·ro ND 1 ;-·-joaNSTOi N . &-G i.CfviisVo:;l:";L-;"t";:;B~B;;-B--c=-:0::::-.-------------
p p 265 POBDlCE & PBINCEiOH BB CC. 
FD 01c·2 6 re a :rt 1 GO--&--sir TR l N s1r:;-c:o;-:c~1 ,F .. --iD::::onb~Gr;;B;--,~C~B-:::S-H:;-:O;:;-:I;;lw.l~S~&~so=oT=-:B;;;--;B;:-:i:;-::1:-."T')--
F i D 268 FT. WORTH & DENVER Bit. CC. 
FCUf-272 -FBlNRlOi~-&--C:INCiifiii-:Clfli co. 
FRDH 273 FIBDINANt BB CO. 
Fwo·-274·-1'1; ··· 11u HE- DNIOl.--------·---------------
~Cl! __ ~75 ___ F~BB.~~A BBI!-_ .~EX.ICA~~ __ J~-~~l~lHL-----------------
F l!S 276 FOBT l!IE5S SOOTHEBH BB CO. 
FiB 277 17. iOiTH BEL~ Bil. CO. 
FSVB--279 -F'I~ ·snixif"& VAN DUBEi "liwt;Cc. 
S EE._!28 ~ -~EBBCCABBI.~B~_ pN~l?Q!_~~L SDBBSTl,.._,_s_.,_l_ • ...._.D....,l-.......;;C.-•..-1 ..... --------
FOB 282 iOBE BlVEB BB CORP. 
SBC 283 FERRCClBiIL SONORA BIJ1 C1Lll., S.l •. DB C.Y. 
HD p--2 a s-· HE n CAN H p ACIF I c . BB-co;;-;·1 le;-, r liiic:>ciaa~I~L~B;-;;E;-;;;1:--. ;DB"'L;;--:P;-;l~C;:I;-;:l;;I:-:::C:::-0-:)· ---

N t H 286_FElll!CCARiqLE~ N~C;t:O~~L~_I! !E_X(IATL.JUllS.Cl !EI.J(CUS HD.BDEll) 
GCi 287 THE GARDEN Citl iESTEBB iii •. CO. 
GC 289 GRAHi! C7I. BB CO. 
"G1f-.290-6111 sni.'t!-!io:Litib:-;::s;::;a~c.o::.-. ------------------
Jl 1?_7_2_~ ~-!"~l!BCC_A~~!-~_HAC.l~~~L DE 'llHDllTE_J!_EC1U:EHDlHBHC HAT' t. l 
l!GBS 292 lERiCClBBILES NACIOllLES EB !EXICO (llT 1 t •. Bi!S OF !BXICO) 
GHH 293 G1LHSTO!I, HODSTOI 5 BEJID!SOI BB CO •• 
·s-1-~t 294-c;-:a~~YsatfiiG BB c~o;--;;.=-~==-:;;..;;;;..o...-..-..--""-........ --.------------
GlBO 298 THE GEOBGil HOBTHEBI Bil •. CO. 
G1·-29~r-6Eo'iiG11 · ai'Cco~·--==...;;;.;-----..---.-------------
GsF 30~ GEORGil SOOT.HEBI & fLO&.IC& 81!. CO. 
GBB ___ JO 2--G EOi GEtOliii-.iii·--CO-.'"--'~~~--'-~""----'------------
G VP 303 GltVESiOH iHlBVES 
GSli 305 .GBEl ~ SOUTBWEST·-i:;a. • llC. 
GBI 306 GREE IV ILLE & NOBTHESI Blil • .CO. 
6N&-301-6Bilsoir1i;-iisa·vil.:Li.-& .1sa=-=D:-::o~.,~.~.:-a--c~o=="'.---------
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GiV 308 GBANI TBUNK iESTEBN BB CO. GliR . ·311"-Te!" GREAT WESTERN awl.cc • .;;... ______________ _ 
GBi 312 GBEEN Bl! & iESTEEN BB CC. 
Gl!RC--314--GBEElf"iiTil. Bi-co.iil>~-----'----------------
GKO 317 IltIN01S CENTRAL GOLi BB CO. (GOLi, IOBL! 6 CHIO BB CO.) 
-G wiN3"19-GOODiiINiB-ilic~--
GNiB 320 GENESEE & iYC!iHG BB CO. cJ · · -321 ·GB EE Jwicu&· · Jo1i"li soi vii.t-~1-&1_1 ___ c_o-.------------
c a1a 322 78! GBlHD BIYEB BVY. co. 
GO ··323 .GBAF'ION &" ·oPTOiCliif-c6~--~---------------
ecac; __ :l :26. HILL SDAL_~_~_TI •.•. iii, I ~_fO_.:..L, ...::I:.:l:.::C::.;:•;...... ___________ _ 
HE 328 HCLLIS & ElSTEaN Bi CO. 
HBS 329 HOBOREN SHORE BR 
HB 330 HlMP'lON°& BRANCHVILLE BB co. 
HSW 331 BELEIA SODTHVESTEil BB CC. 
HM 332 .TUE HUTCHINSON "£ - HO-BTB.EBi Iii?. CO. 
HR! 334 HlRTiELl RWY. CO. 
HMB 335 -BOBOl<EN tllNDFACTOBEBS 
HS 336 HARTFORD & SLOCOftB BB CO. 
HLME--338- HllLSBOBC "&. NOBTH .. flSTEBB.-i-II-.-C-0--.-----------
HI 339 BOLTCH lHiEB-DBBlH Bil. CC. e et __ J" 2 eovs·i<HC iiEi.T --t·_-tr:snfii 4t.._J_1i~.-'-----o_-!L _____________ _ 
ICG 35~ ILLI101S CENTBlL GOLF BB CO. 
IC ___ 351 .. ILI.INOIS CENTBAL_GUJ.P __ 8i_t0L-1l.tJ.lJj)lS Cll:tBILl 
IO 353 INDilNlPCLIS ONION 
I'IC, .. _354 ILLillO.IS. TERUNAL .... IJB _~Q._.-· _________ _ 
NClH 356 INCAI SUPERIOR LID. 
I UB . _357 __ INDI lNl_ HABBOB.J~~L~ _ B~ ... ~!)_, __ 
lBt 358 THE IN7EEATONAL BRIDGE £ !EB!IHlL CO. 
IHi __ ~6.1. 1N'tESTl1"E. RB._~o •• --·-· ···-· -----·-------
DCI 362 DES !OINES & CEH'lBlL IOil BllLll! CO. 
IBH .. 36,4_ CCiNSCLlDA'lEED .BAIL .. CQBf._..-__ 
HPTD 366 HIGH POlBT, THOftlSVILLE & DBITOI Ii CO. 
SIRR ... 367. SOOTBEBN. IHDUSTRIAL.BB .. Ill.(:,. _________ _ 
LAL 398 LIVONIA, lVOB & LllEVIlLI Bi COBP. 
KCS __ 400 ___ 'lHE l<lNSlS __ CITY .. SODTHEBB __ 5i~_k.OIU;.t.-_____ _ 
KCf 401 l<lNSIS CIT! TEBl!lHlt Bile CO. 
Kii . qo2 .. l<E.EM'IOCK 1. 6. I HDIIHA _'l!Bl!lll.L_JllLC.Ooa•o..--- ---
KENH 403 KINNlC07'l COftPlNI BB 
LT ____ 404 _'IEE UKE. TERISINIL BB_co. ___________ _ 
K'l qo5 KEEH'IOCKI & TENNESSEE B~I. 
L EE __ 4 0 6 .. 'J HE_ UKE __ ERI E_. $_ ElS1:EJUI .Jti_CQ._ ______ _ 
LDBT 407 'IHE lAKE FBONT DOCK & Bi ~EB!IHlt CO. 
LlS8 __ 409_LlCK1WAXEN_& __ STOOBBBlDGL.lli_CDll.._ _____ _ 
KC 410 !BE l<UIAllHl CEHT.&lL &WY •. CO. 
K Clli_ 411 _Jt ELL U..! S __ CBE E IC& __ IQB2:.UJlBllJ.UL-AB.a.B ...!CwioOt:a.·----
K HC 412 IIHGCOHE NlVIGlfiON 
LltB .. 413. CORS.QtIDH'BDJAit.-CO.IL,---......----
K! 414 !BE JlNSAS & BlSSOOBl Bil. S TBB!lllt CO. 
:r.sn· __ 41 l .. Ll I{ IL sop HIO R _ 1'BlSIN At_&._ililNSUUutV.Y ......... ....iCldOu·---
L iV 419 CONSCLIDlTED BAIL COBP. 
LEH .... ~2L .. _THE.lAKE. EBIE .. & .. NOl<THEBN __ ~W'l.a __ co .... -------
LSBC 420 !HE ll SALLE & BDBElO Cl!. IB CO. 
J, 'IC __ ~22 __ t AFP Uit_t_~ANSP.OBT A:CION 
LEP 423 LlXB EBIB, FDANKLIN & CLl&IOB BB CO. 
LP.Pi 424 _tllCE EBI£ & FT •. llYNE. &B .... co._..._ _______ _ 
l. Uniform Alpha Code 

2. ACI Code 

3. Railroad Company Name 
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LSI ~25 LAKE SUPERIOR s isHPEnIBG BB co. 
LC 426 LlNC lS'l' £Eli __ &_.CH ESTEB .. Bwr._._c..x.a....._ ______________ _ 
LB~--~2i-LAORINBURG & SOUTHERN BB CO • 
. I.AJ_ •.. A20 _LOS_ .ANGELES_ JONC'l'ION. aw.x ........ _,c..,,o.._.,.__ _______________ _ 
LBB 419 CONSCLIDATED BAIL COBP. 
LOB _430 .. LODlliG'.IOH .&. NOBiUEBl. Bi.l..a.-----------------
LV 431 CONSCLIDATED BAIL COBP. 
LNO _434 .. LlONA .&._ NOR'l'HElilLllWl._co._.__ _________________ _ 
LBPl 435 LI~TlE BOCK POBT BB 
LI .. __ 436_'IliE .IONG. ISLAND BB _co..__ 
Ll~V 437 THE lORlIN & WBST VIBGINIJ Bil. CO. 
LD1C __ 439 _LAilH CALE_'IBlNSPOR1' AXON co. __ 
Ll 441 LOOISlANA & lBKANSlS Bile CO. 
LNli ..... 442-_'IHE_ lOUISIANl __ &.__HORTBWES'l_ sa_.<;o .. ~-------------
LPB 443 THE lOOISIANl & PIH! BL011 Bit. CO. 
L!L ___ ~44_1.0DI SVILLE __ & ___ NASHVILLB_n_co,..._ _______________ _ 

LSO 445 LOUISIANA SOUTHERN Bil. CC. 
LHlC .446 .LOOISVlLLE,.._llEi._lI.BlS!_S._CCBI.D.QlLaRa.B_co...,,..._ __________ _ 
LBB 447 THE lOWVILLE & BEAVER B~VEB BR CO. 
LCl!l .. 440 .LCOISIANl _MIDLAND .Rit ... _co._ _________________ _ 
NC 449 LOUISVILLE & NASHVILLE BB CO. (HlSBYLB, CBlTIHOOGl & ST •. LOOZS) 
.L EJi_4 5 O_LONG y IE ii,. _.PQB.XLA lilL&.....HOu.iR11-Tu' R~E"-1R1.11HL....A1R..-i..1.J ......... c .. c .... .__ __________ _ 
Li 451 LCOISVILlE & WADtBr Bit. CO. 
llD.RY .. 1&55 lUDISON- BWl •. _e,o. ,._.I.B ....... ------------------
HEC 456 MAINE CEHTBlL BB CO •. 
B'll!L. 451 . ...BDJU.IH~OlLB.O.aUEll.._ f!ANn:oe&) LIJWr_..J ... o _____ _ 
MJ 459 ft1NDIACTOBERS' JOHCTIOI ii!. CO. 
HBS-~60~1NOIACtO~t»S-~Vy;-:-t6. 
ftCEB 46t !lSSlCHDSEET~S CENTBIL 
ftPA --li63-·l!ABY UND.-&.-PElUfSYl.V'.liiI""'l_Ji,...Ji ........ c""'o-.-----
ft iR 464 !DNCIE & WESTEBN BB CO. 
ftD --465 LiUNICIPAL--DOCKS -~;;_.--------
ftCB 466 ftC ClODD BIVEB BB CO. 
ft 'IC -·1'67 -tllSilt -'.r!BMlif!t.- co;--·----------
ftB 1 468 MARIANNA & BLOUH1STOiN Bi CO. 
1S11w-469·-·n1xwcotr-&si:icf.lif .. t:iiE-Elf·----'-------
caP 470 FEEREOCABBIL CtilHUAHOl At ElCllICO,. s.1. 
-llS'I&ij71~·s1: -111·s·sENi-T~JfBiffi'L-BB cc. 
ftC 472 CCBSCLIDlTED BAIL COBP •. 
F CIU--4 7"3-FUHiCCA.RBIL-fiif !IINi1'ITliJLC-lB811 
ftINB 474 ftINNlAPOLIS EASTEBH Bile COe 
BHJ -""475'"-ftlDDtETOIUi" & -!iEli-S£85E!Bil'-.~co~. ,--:r~ .. """c::-.-. -
ftlDH 479 MIDDlETOWH & HUftftELSTOWI ii CO. 
llNS ··4ao·. LUNN Ui>Oi.is-;-NoB1BiiiLD ·rsoo~a=1=a-=1-B~11=1,,.....
soo 482 SCO lINE BB CO. 
MTFB ·494· -iUJf UNN.ESOTA-TBABSfEBBlll. co. 
ftSlC 486 ftINN!SOTl SHOBT LINES CO. 
i.MT-488-LOOI .SIAll·J·-iiiDLABD- 'i'Biii.SEC_&_i _____ _ 
ftKT 490 ftISSCUBI-KlNSlS•TEllS Bi CO. 
nP ---494· ·n1sscuit1·-e1ciii:C" ·ia- co.-~"'-='-------
nG1 497 TflE f:OllONGAHELl Bil• CO. 
HCBB--4 99-·i·aE· t!ONO NGAHELi--COHHicr1"1'_G_l_l_C_O_. ---
fHG.! __ 5500!:---~ICHlGA~ _ N~R~~~~~ Bil. CO., IIC •. 
IS1B ~ MCHICOB RB CO. 
ftlSS 502 !ISSISSIPPIAH 
nsv--503- ·eslSSISSlPP:f·-,-SKOHl VALL£! Ill co. 
65! 506 ftISSISSIPPI EXPOBT BB CO. 
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auv 507 ftOSHlSSUCK VlLLEl BB co. 
PBL 508 PEDEEAL ElRGE LIMES 
tsB-"SO 9-Ji ONX HI.I f.B .. ,.-BABBE-,,-B"'"B-c"'"o""".----------------
BDi 510 KINN!SOTA, DAKOTA & iESTl&B Bile CO. in- --511 -!CBS ISi·OiN-,--·EBi !:- aaco...::.=.;;:.._=:...:~....;;...;;o-=--_________ _ 
IA'! 513 IOWA TE!lNAL BB CO. 
ISI .. 515 HISSCOBI.;,;.lLLINOiS .. ii'Bco·. 
!ii 520 SAR!EETiE, TO!AHAWK S l!S'IEBB BB 
a11i-s22-111NNu,l)oi1s· J:t1nosxa11rs111. co.---------------

sEiw __ ~23__s DN~~~PlL~T.t: _9~ .J~~~~ .. ~BQ!t IISCOR=-=S:.=ll=----------
NlP 525 THE JlRRAGABSETT PIEB RB CO., lBC. 
RN 530 REYltl NCBTHEBN BWI. CO. t 
NJ.i'.C533 -11·; J. ~ .. iNDiiN·1-i-1ttl"NOIS 5=a-c=o=-.-------------
RlC 534 NEW CRLEANS & LOWEB COlS~ BB CO. ··1op's -536 ""ii Ew-·cai.E ANS-Pi:iBtic-iiiiT.~lil"""'i=_.;;;.;;;.;;.... ___________ _ 
NEZP 537 HEZPIRCE RB CO. 
lillJ. 538' CONSCL.ID.ATED -Slit cci'iiP. 
HILB 539 CONSCLIDATED BlIL COBP. 
NID -· 542- IH.i 10BK ·ooc1Cin•i~---·-. ------------------
N ISli .. 546 ... ~. I. '·~0-~_QOEHANi.A_~--~~~-T.·. -~B __ (';_Q~.(~lL'lER G. SCOTT ,TRDSTE!) 
ftCSl 548 !OSCCW, CAMD~N & SAH lOGDSiIHE BR 
NPB 549 HOBFCLK & POBTS!OUTH BEti tlHE BB CO. 
Ml! sso HOBFCLK & ·vESTEJUI BVY. cc~ . CH ., . Ii DIST.-)=----·--------
HS 551 ICBFCLI SOUTBEBi BW!. CO. 
flH·- -·-552 llCUHi HOOD RY!. CO. . . ---- --------

NlG SSJ NOBTH LOOISllNA & GDlF BB CO. 
NB 554 NCliTBiMPiON lND--BiTB Bif° cc~·'-'-------------
NiP 559 HOETHWESTERN PACIFIC RB CC. 
HJ . 562. NAP.I!RV.ILLE JUjCi'IO!t' BW!~ . CO-.------------
IAB 563 IOBTBEBN lLB!BTl Blltil!S CO. 
11BsTw·-567·--TiiE "iE& EBlONPEtS···g· ~sElil.fi-i--ii- co ----- ----- ·---- --- ·---
NSBC 570 HOBTll STBATFOBD Bi .. CCBP. -·. --·--· .. 
NSS 577 THE IEWBOBGH & .SOOTl:l .. SBQlil_JlJ.I.'-,&Q . ..._ ________ _ 
SDB 57a SON CIL CO. OF PENNA. 
lD .. 580 HORFCLK, FRANKUM & DARY~l:L1__8ULJfl~~O ..... .._ ______ _ 
ISH! 591 CONSCLIDATED BA.IL COBP. 
NPD 582 _llOBFCLK, FBANKLIH. S. DlNYilti. __ IJ.JJ'.,_..Q'""'O,.,. • .__ _______ _ 
!KC 583 acKEESiO&T CONNECTiHG BB CQ. 
BHCO 584 "lRQDETTE ~--·HUBOlf. ft'.Ult!. JUL'-0.t..&-llfjd.__ ________ _ 
IHIB 585 H!W EOPE & IVILlND BB CO. 
OTB SS6 TE OlKLlND TEB~INAL BWI. 
OCtB 587 OCTOUBO BWI. INC~··--· -
HOKL 591 NOR'l'BWES'IEBN. QKLlBOBl B~-~Q~--------------
ONBI 592 OGDEiSBUiG BRIDGE & POBT IO!UOBIT! 
PF.B _59~ .. P lCI uc .. :FBU.11'. EXPRES.S _.co. -------------
OHW 596 OBEGC6 & SOBTHWESTEiN BB CO. 
OP! ... 597 .. OREGCN, PlC.IFIC: .... & .. EAS'lEBlLB.Wl.,_'CQ •. _________ _ 
OlB 598 OftlHA, LINCOLN & BBlTB.U:I BR!. CO. 
Ol __ .600, __ 0B!GC:N .. ELECTBI(;_~w1 •. -~o _______ ---------
0~ 601 OREGCN 1iOHK BlILil! 
OCl __ 603 .. OBEGCN, .. CALIF.-.&_!lS!J:J:llLJ.11.-·-C..,O.,... • .__ ________ _ 
OR 604 OilSCO BIVEB 
E'BT .. 606 PARR 1ERfUNlL lUl ___ ·-------··-·---··------------
PAS 607 PliTSBURGH, ALLEGHEBl & BClllS BOCKS Bi CO. 
PBB ___ 609_ PlTAISCO_&. BlCl< __ JIY.EJiS __ BB.-J:O. ___________ _ 
PM 610 THE CHESAPEAKE & OHlO RR!. CO. (PERB BlBQOl'l'lB DIST.) 
.PI ___ 614 PlCDClB & ILLINOIS BB 
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PAE 615 CCNSCLlDATED BAIL COBP. 
POV·-· 616 __ .PI'IT.SEURGH & __ OIUO _V uiu __ $WJ_. _ _t_o_... _________ _ 
P'Ift 619 POBtlAND TEliftlNAL CO. (IU.) 
PC _ , __ 622. CCNSCLIDATED .. lillL __ COBP. __ _ 
ROG 623 CONSCLIDATED BAIL COBP. 
PICIL.62Cl ___ TllE __ EICtU:!!HS. BB. _co. 
PLE 626 THE EITTSBDRGH & LAKE EBil RB CO. 
PS __ 627' THE HTTSSURGH .•. & _SHJWlSOT _U _co. ___ _ 
PCY 629 Pl'IT~BUBGH, CHARTIERS & YCUGBIOGHEBZ Bile .CO. 
PF·--· 630 ... TBE UOHEi.B _~_ lAIETTE_HltflC.JJLc;O _________ _ 
PW 631 PROVIDENCE & WORCESTER CO. 
PB'tD H632._POBTUND._TRlCTIOlLCO •. _(PCli7LllJL.BB ' TJUUIIHl DIJ.) 
PNW 634 THE EBESCOTT & NOBT9iEST16H BB CO. 
PBV __ 636 .. PEABLBIVEB_VALLEI_ SB .. co. _____________ _ 
PSli 639 P!TllDftl & SANTA FOSA BB CO. 
PMS ___ 640 PHILADELPHIA_&_ NOBlCLK .. S~.EHSH.1-----------
PVS 644 THE EECOS VALLE! SOOTHEBB aile .COe 
PP0. __ 645.PIORll.S_PEI<IlL.UlUOL&i.L._~._ __________ _ 
P'IC 646 PEORIA TEBlSIBAL CO. 
PHD 6ij 7 PO Rt .. HUB OH_ AD ... DETJiOil'. . ..BLCQ. ____________ _ 
PJB 648 POBT JERSEY 
BfCl 650.BBEHfBlON PREIGH7_CAB.l!&&I 
PCI 651 PCIHi CO!FOBT & NOiTHERB iii. CO. 
QAP.-.655 __ QDAHIU,_.ACBE._&..RA.Clll.C.J..ll.-.;..w..._ __________ _ 
QBB 656 QUINCY RB CO. 
QC 658 QUEBEC C£.RTBAL BllLill CO. - .. -·· --·-·-·--·-----
PBNB 659 PHIL&., BETHLEUE5 & 1£W EIGLIBD aa cc. 
RSB .. 662 BCCH!S'.IE& .. SD eilll . ________ ---·---·-····--··--·--------
RFP 663 BICH!OHD, FBEDEBICKSEORG 6 PCiO!lC BB CO. 
liY .. _Ji6~-lilliilLYALL~LB •. i.-Jl111iJ..L.V:1LLEI co, I I.JSSJB 

BT 665 ~HE BIVEi TEB!IHlL Blllil! CO. 
B'Ia. .. -'i66.~8E .. BllLi11. __ m1sFEJt .co._..01_.!a...c1~t or ar111•ent rs 
BS 669 TBE iOBEBVAL ABD SlGDEB~J Bit. CO. 
RR._61.1.._B..l.ll'IUI liIVEB lillI L BO.lLC.C ------------
RSP 673 BOSCCE, SNYDER & PACIFIC iiY. CO. 
a ss--·61s···aocK ui.B ~ · s! 11001rcsoOT«!iiis--c"'"'o,.....----------
R CR 676 BOCK~CH & BOI BWY. 
PBV!l--677 .. 'IH! EOBt BlENVILL°t!InI 
SRH 678 SlEIIE BIVEB G NORTBEBI ii CO. 
SSDK 679 SUlltNAH STATE-i>OCKS-Rifc=c.-------------
SJB 680 St. JOSEPH BELL &WY. CO. 
sc ·-·-·681 ··.s u r:n: EiC t"; · cuoci Aw- iu11;-· co,......--------------
s M 682 S'I.!ABY'S BR CO. 
SJT"-683""-si;. elOSEPlf"T iJHsiiiiriB co. 
SJBT 685 St. JOHNS BIVEi TEBBIBlL 
sac ··-"6 eo--suussuJiG · iui-·-c:o.:-· ·~~.;;;._-------------
sen 687 StBODDS CREEK ' !UDDLETI ii 
SLGi "690 SALt .LAK!, -Gil.t"i:i.i:> &-llESt:iBI Bile CO. 
SAH 691 SANDEBSVILLE ii CO •. 
sts , ... 6 g3-·51 ~ -·1001s~s11-1a111clsc·nT1. co. 
SSi 694 S'I. LOUIS SOOTHi~TEBI Bil. CO. 
SLC .. --6~6 .. THlf"'SlB -iliis·-cEiT&it"""ijC(;"c.;;.... --------------
SI 697 SlCBA!EBtO ·RO&THEBI Bile 
so11· ·102-·suf i:IEGo··i-·1£ztoiii- 11st1i1 Bil. co. 
SSU 704 SOOTH SUOBI 
SLli-70S"""si.· iiVBlHCif BB, DIV:-01 llt•t. Blil. D~lLIZltOI coae. 
5$LV 706 SODTB!iB Sl& LOIS VILLll SB CO. SS .. -101···s1110 ~fBINGS-iiii~co;·-· ;;;;;;.__--..; ___________ _ 
TSU 709 TDLSl•SAEOLPl UNION BWI. CO. 
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DVB 711 CAPE EBEtON DBY. COBP~-((ciC-b1v.1 01vr.o Bil. 
SCL 712 S!lBClRD COAST LINB_B~B:;;......;C~C~·~-------~ 
S1L --,,4-··s:E&TlillH .. LINEs;·111c. 
SEBl 716 SIESEl BlltBOAD CO. 
SBIC-718-SOOTB -BBOOKLYai-Blil..;_.-=co..,...-----------
SIRD 720 SOUTBEBR INDI!Nl BVt., IIC. 
SP - -7 21-sollT 6EBH_._PACii'".tc-·-ilii1iSPOBt.;..l=T1=0.,,..,1,,_...,co:=-.-----
soo 72q SODT6EEH Bil. SISTE! 
SI--, 21--s FOK u: E -"iNTEB N l'l'l.Olfl.::.,L_B~B-t'"""o-.--------
StBT 729 THE !iEWl~TSTOWB Ii CO. s Ult' -7 34--5 0 HS IT .i llLWl y c~o:-=.=-..;;.;;;~----------
SC! 735 SIOOJ Cl!I TEBBlllL Bii. 
SOPB 736 SC Of ti PIEBCE. RB ··-··- ··-·---·-- ----.... ···--

FCP 738 FERRCClkBIL DEL PACIFICO, S.A. DB C.V. (PlC IC DBL P) 
S'IE -., 39. S'IOC UCIN ·1·EiB.INi"t--i-11s"T-ri'iru 
S!V 741 SlNTl ~lBil VALLEY BB CO. 
'I Exe .. , 50 'I u1 !. ct&teit ·· ia-co:· -'----------------
0N1 754 ORflFlO ROB7ULlND IVY. 
TAG 755 'l.ENN!SSEE;···1i.iBilil-··g (;°A. Bile CO. 
TRRl 757 'l!RHINlL ti2 ASSOC. O! ST. LOUIS TlSD 758 .. TERIHNAL-·-awl: ·~---i:I.i'Bu~i ·siiilbo_C __ K_S __________ _ 
TbBL 759 7ACOISl llDNICIPlL BELi LIIE III. TP .760. llISSCD.BI PJ.CiFic-··ail' c"i:f.· _____ ...;;...;;.. ___________ _ 
TC7 761 t!Il~ Clil TEilll.BlL Bil. CO. 
t·n 762 THE 'JE.llS ftEilCiR iii!·. cc.~::..--------------
TPMP 763 iEXAS .ua~IC-ISISSODBI l'ICI1IC 1'EB!illt a& 01 ••. OitBlS 
TOE --764""'rEIAs;· OKLlHOMl & ElSTEa·af'"lia co. 
tSE 765 TF.Xl: SCD7H~E&S1'EiH BB CC. 
tENH 767 tINNESSil BlILill co. -- =-----------------
TPW 769 TCLBtO, PEORIA & WES!lll II CO. 
T'l 771 .'IHE iClEDO TEBISillL ·aa ·c=c=.~"'-=-------------
1'BB ·-- 77~ __ 'lBE 'JCBOR70,. Hltq~~~1' & EDlf ILO;:;....::l=.:l:.::l=·---co=·:.--------
7P'l 778 CONSlIDl'IED BllL COBE. 
TRC 779 7BORI Iii. CO. 
rov 1s2·Too21! Y1ttEi.swr. co. 
TCG 783 TDSCC~ CORNELIA 6 GILl EllD Ii CO •. 
TS .. 784. Tlilli-A~lTS $9U1.fjE1frit11r •... ~C~ ----------
Tli 785 1HE 1CliDO, lUGOLl & W!Stlll Ill. CO. 
THB __ 788_t!Il~·B!i_"!IICO.~W!._~0.----------------~ 
SB 791 SCU1'B B:JfFlLO BAILV&I C.O. 
SOT 792 SOU7B OftlHl ~ERl!!IlllL Bi.lL~-0·--------------
SJL 793 St. JOHNSBDBJ & LlSOILLI C!I. BB. 
SSl 794 SAB !ANU:EL AllZOll BB CC 
~lf --795 TUlS £ IOBTBEilf Bir.--·e:o~.----------------
TYC ___ ,796 .. 'l'YLEBD.lLE C_OlfNJ;Cfl.,_c; _________________ _ 
WRYK 797 WlBWlCK aw1 •. co. 
TB 798 7ilN EBlBCH BB CO. 
sH-····799 ·.s·n.Efaoit" ,. ii.iGiisi»iii&s cc. 
UP __ . 802. 01101 PIC~. B1LCO._(OB!~OJ1_$!1.0'-.Ll.IU:..Cl·l•-llSB Ii I UYIGAL_l 
ORB 803 DNIOll JU CO. (Pii7SBDBGB. ti.) 
URY._804 __ 0111011! .BJ •. Qf_JUHl'_UU'------------------
URI . 805 UHITJ BW!S. CO. 
UT ... _.807 .. DNIOB i'EBllINll. __ 8111._ ...... fO.l Sf •. .lo.S.Ue_,__.11 ... 0 ....... 1 ________ _ 
USP 808 DEPES GEBION & PLIBODrB 18 CO. 
OTB ___ .80 9 . DHI.Q ll. !IIU~SPQ.112:1ll~-------------------
U~ lH 811 O!IlH BWl. CO. 
V 1LB_8J 4~-'HB,JllL~~JJlJLC.Q .•. --------------------
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VAHD 615 VlRGINiA & !ARILAND 18 
VSO 816 VllDCSTA SOUTHEBN_B.._ ________________ _ 
V1B 817 VERMCNT SW! •. lNC. 
VBB 819 VlRGlNll BLOE BIDGE_.BJIJ._,._ ______________ _ 
VC 82~ VIRGINIA CENTBAL BWI. 
VCY .. 821 VENTliRA.CTI. awr._,c,o., ____________________ _ 
VNOB 822 YfEHCNi nOBTHE6N BB CO. 
VE 824_ VlSAlIA .ELECTIUC __ RB __ co.__~--------------
wwv 826 WALLA WAILA VlLLEl Bit. CO. 
WlB ___ 827WARBEHOli BB CO• .. 
WS 828 WABE SHOALS BB C. 
WOV~829. WARREN.&_ QUACHITl_VILLEL.IJ~t-·~C~O~·---------------
WIS 830 iflNCOTTE S001HEEiN BB C. 
Wlft ___ 8J 1. liASU lNGl'CN, _IDAUQ _~_ eoNtAJ ... l_BILJW ..... x ..... ._..cOlo,... _______ _ 
WSB 832 WABREN & SALINE BIVEB BB CO. 
ilf . 833 liUNCC'l~E. TERHINlf.. BB._(:Q...._ ______________ _ 
VIL 834 iISTEBN ALLEGHENY BB COe 
wto ____ 83S. WATEHOO_BR.co. ______ , ________________ _ 

WHWN 837 THE IHATHEBFOBD, 6INEAt WELLS & HOB1'11iBSfEI Bil. CO. 
WRBC 838 tHST!RN iAIL' BOlD. ca •. 
W! 839 WESTERN MABYLAND BV!. CO. 
WP - 840 THE liESTERN .PACifIC_BB. co ________________ _ 
WA 841 THE WESTEBN Bil. Of lLlBl!l 
liHH __ 842 CONSCL1Dl'IED .. BAI.l._CQ.B~----------------
WC1B 844 WCTU Biii. CO. 
WP! 845 iHITE .PASS & !UKOR BOOfB_ 
liSYP 846 WHlTl SUlPHOB SPBLHGS & IELLCWSTOJB &VY. CO. 
WMSC 847 WHIT! MODNTAIN SCENlC __ BL --------------
WAG 848 W!LLSVlLlE, ADDISON & GltEfOI BB COBP. 
ilTC.849.~HE_iASHiBGTON_TEHIU.XlL-C.\o&.---------------
Wi 850 HINCHESTEB & WESfEil RB CC. 
Vil_ 85 L !BE _ iIHFllLD-JUL ........ 1e---------------· 
WN!B 852 ilMfiEDE BB CO. 
I!;~ 854 iIYS10H~SllEtLS00flllHJOIJL.i.al. Co, 
W10U 865 RISTlBN OHIO BR CO. 
liVB_ 866_iIST_VIBGlNI.l_NOBTHI:;BH_aB.aR_,C,,... • ...__ ____ _ 
WB'rS 867 IUCO, BEAUl!ONT, IBNill & SlBill Bill CO. 
iLlB 869 .IOLl IBOBO BIL.CO.• _IIC--·--·-------
117 872 YIKI!l YlLLBI TRlBSPOBT~flOI CO • 
. Ii --- 87.J _fiE.K.L-liB.S~E.BJLBJL.COa 
IS 875 YCOHGSTOiN & SOOTHEBI Rile CO. 
Ylll--876'-YANC n aa· c-. ---
II 877 THE JOONGSTOWN & HO&TDEBI BB CO. 
B1C0"950' BCS'ICB TEBMINA~-~o;--· 
cosr 951 CHICAGO ONION STATIOR co. 
rsoo· 952- 1087 SikE:Et"'UH:IO~· DEiO:t~~c~c-.----
J1CO 953 JICKSCNVILL! TER!Illl CO. 
L l 2T .. 9 5 4-10 s- JN G 2 tE.SIJ Nl tHi- lS 1-snit <fl,...,8-.!t""'l...,i ..... II ... l""'l_.L 
!tCO 955 ftlCOI TBBftINAL CO. 
OOBD.956.THE ~GDEN UNIOH ~Wt. S DIEC! CO. 
SPUD 957 S~. EADL OBION DEPOt CO. 
TOsr···959·-~EiAU1111· OlilOi-STltlo1·--, ... ,-o-57----
DOtC 959 DlltlS DIIOH TER!IHlt 

'H02: -960 li!V ·catEIHS i·aan.IiU:t..;;;._ _____ _ 
!DSC 961 !E!PHIS ORIO& STlTICI CO. 
! liBC- 96 ris i:-·hs-HUIG'l'OH-Bti!:-co·~. ;...;;... ____ _ 
IPT 964 POBTllHD TEB!lHlL BB CC. COii.) 
BCOt._9.9/B&l-1:-1511 COtl. Siii. co. 
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AA 010 A~N ARBOR 
ABB 002 TrE AKRO~ & BARBERTC~ SEll ll•ILROAD CCMPA~~ 
ABCK 017 ALASKA Bf'ITI SH CCLUMl!IA TflAf\SPORTATICN CCMPA.f\v·····-· ---------
ABL 014 AlAMECA EELT LINE 
AC 008 AlGC~A CENTRAL RAILWAY 
ACBL 007 A~ERJCA~ COMMERCIAL EARGE Llf\ESt INC. 
ACY 003 T~E •KROf\, CANTON & YCUf\GSTC~~ RR CO. 
AD 580 f\CRFCLK, FRANKLIN & CANVILLE RAIL~AY CO. 
AON 021 A~HLEY. CREW & NCRTHEEERf\ RAILWAY co~------···---------
AEC 031 All. & EAST COAST RJIL .. AY CC. . ____ -·-··- ________ _ 
AGS 029 T~E ALABAMA GREAT SCUTHER~ RAILRCAD CO. 
AHT 039 ALASl<A HYDRO-TRAIN 
AHk 033 Tt·E AHNAPEE & WEST. RWY. CC. CIV •. OF HCC.LClC.IHV;RR.. co;· 
AL 046 ALMAf\OR FAJLRCAO CO. 
ALM 016 ARKAf\SAS t LOU JS UNA fHSSCUR I' RWY; ·cc~ -- --- .. 
ALQS_OlB AllQLIPP• & SOUTHERN AAllflCAC CC. 
ALS 032 THE •LTGN t SOUTHERN RAllkAY CO. 
AHC 019 AMAOCfl CENTRAL RAILRCAD CC. 
AHR . 020 THE ARCATA AND HAO RIVER PAI t"' ACAcr cc~-------------------· 
AN 012 APALACHJCLA NCRTHEPh RR CC. 
ANR 035 A~GEllNA & NECHES Rl\IER flfl cc':·------
APA 011 T~E 'PAC~E RAILWAY CCMPAf\~ 
APO 043 ALBAf\Y PCRT DISTRICT . 
AR 009 ABERCEEN & ROCKFISH RAILPC'C CO. 
ARA 013 ARCADE Af\C ATTICA RALRCAC CC~P •. 
ARC 049 ALEX,NDEER RALROAC CCHPAf\~ 
ARR 005 T~E ALASKA RAILRCAO . . 
ART 051 AMERICAN REFRIGERATCR lR,f\SIT CO. 
ARk 036 TrE 'RKANSAS WESTERN RAIL~AY CC. 
AS 001 ABILENE C SOUTHERN IUL .. AY CC. ___ ···--·· ----·-----
ASAB 042 AlLAf\TA £ SA~T ANCREkS e'~ ll'ILWAY CC. 
ASOA ASBEHOS & DANVILLE .. .. ____ --,-------
ASML THE 'TlANTA STONE MTN. & LlT~CNJA RW,. CO. 
ATCO 048 U.S. ENEFGY RESEA~CH & DE~. AO~lf\ISTFATC~ 
Al SF 022 lHE ncH ISON' TOPEK' £ s'" TA FE RhY .- co·~- -------- ---
ATk 025 ATLAf\TIC & WESTERN RAILW'~ CC. 
AUG 044 AUGU!lA flAILROAO CO. 
AUS AUGUSTA £ SUMMERVILLE ~AILRC'C CC. 
AVL 038 ARGC!TOO~ VALLEEY RAL~~AC CC. 
A~P 023 ATLA"TA & WEST POJNl RAILFCAC CG. 
AWW 004 ALGE!, w INSLOW & ~ESTERN IC.t ll .. AY co~ -. ---------
A \'SS ALLHt!EN\' & SOUTH SICE . 
BAP 078 Bl'.TTE. Af\AC.ONDA & PAClflC RA llwAY co·~-- .... ------· -----·-----
BAR _ Q56 BANGCR Af\O AROGSTCOK RAILICOAD CO. 
BCE BRITISH COLUMBIA HYCRC & FQ"ER. ATHORlTY 
BCK 059 CCNSCLIDATEO RAIL CCRPCRAlON 
BCCL 991 B~ITISH COLA. RWY. CC. 
BCRR BCYNE CllY RAILROAD CO. 
BE 052 CCNSCLIDATEO RAIL CCRP. 

. ··-· --··- -- ---------

BEDT 091 BROOl<LYN EASTERN DISTRICT T~_RM .. t4A.~ .... __ 
BEEM 060 BEECt HCL~TAIN RAIL~CAC CC. ~~-

BFC 054 BELLEFONTE CENTRAL ~~ CO. ---·· .. -······--·-----------------
8FCF 650 BREHERTO~ FREIGHT CAR FEICFV 
8H 079 e•TH ' HAMMONDSPORT RR CC. 
BLA 053 Tl-E EALTIMClRE t ANN"PCLJ! RA CO •..... - .......... . 
BLE 061 BESSEMER & LAKE ERIE RR CC. 
BLKM .063 eLACIC ftESA & LAKE PCkELL ... --- -----·----- ----
BM 069 BCSTCN t HAlNE CORP. 

···-- ---------
1. Uniform Aloha Code 

2. AC! Code 

3. Railroad Company Name 
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B~E 073 BEAVER, MEADE t E~GLE~CO~ 
BMH BEAUFORT t MOOREHEAC RR CC. 
SHL 087 BELF~ST £ HOOSEHEAD LAKE ~A CC. 
BHS 073 BEERLIN flILLS 
BN 076 Bl.RL Jl\GTCN NORTHERN ·ca~---·· .... - ----·--.. ----
B~ML 457 BURLINGTCN NORTHERN CMANilCEA) LI~ITED 
BO 050 TliEE eALTIHORE & GHIC RA CC •.... ---- --
BCCT 064 T~E EAlTJMORE & OHIG C~IC•GC TERM. RA CC. 
BRC 083 THE. EEL T RAILWAY CO. CF Ct:ICAGO .. - . - - --
BRFD 088 BflANFORO STEAM RA ILRCAD __ .. ---- ____ ----·---
BRR 207 BELTCN RR CO. 
BRk 066 BLAC~ RIVER & WESTERN CORF. 
BS 065 8JR141t.GTCN SOUTHERN ~R C(~ . ...... _ ··---·--
BTC0_ 950 8GSTCN TERMINAL CO. 
BVS 055 BEVIER & SOUTHERN AA CO. 
BXN 084 B•CXITE & NORTHERN RAILW•~ CC. 
Cf.CV 114 CCOPERSTCWN & CHARLGHE "ALLEV-RR-CO"i:P.
C•C 092 CAtJZ RR CO. 
c •GY 177 CCLUfleus & GREENVILLE RWY ~---,c;,-1Nc-:----
CARA 113 T~E CARRCLLTON RR. 
cec 104 C•RBCN CCUNTY RWY. cc. 
CBL 215 CCNEflAUGt:-& BLACK LICK RR CC. 
CCC CLINCHflELO RR CO. .. . - - . -------·-···-

CCR 201 T~E CORUTH & COUNCE RR CC. _ -·--- ____ _ 
CCT 112 CENTPAL CALIFCRNIA TAACTJCN CC. 
CEI 129 ~ISSCURJ PACIFIC RR CC. 
CF 099 C•PE FEAR RAILWAYSt INC. 
CGA CENTRAL CF GEORGIA IUILRC'C CG. _______ _ 
CGT-li5' TliE CANACA & GULF TE~HIN.tl P'lLWAY CC. 
CHH 142 Cl-ESUCK & HARMAR ---------
CH; ~10 FEERPCCARRIL CHIHUAHVA AL FACIFICO, S.A. 
r.HR 117 C~ESTNUT RIDGE RAILWAY CC. 
ChTT 139 CHICAGO ~EIGHTS TE~MlN~L TRA~SFER RR CO •. 
CHV 124 C~~TTAHOCCHEE VALLEY R~Y. CC. 
CH~ 179 CHES•PEA~E WESTE~N RAILW.t't 
Cl 101 CAHBPIA & lNOJANA RR CO. 
CIC 111 CEOAP RAPIDS & IOWA CITY ~AILWAY CO. 
CJL 137 LCUI ~VILLE & NASHVILLE RR cc. cctuc. JNOl~~~--~-J.CUIS_ •• 
CIM 130 CHICAGO C JLLINOIS HIOLA~C RhY. CO. 
CIND 116 CCNSCLID•TEO RAIL CORP. 
CIRC 185 CENTFAL IOWA TRANSP. COOP. - cej CENT. IOt.A llW't. co. 
CIRA 222 Cl-ATTAHOCCHEE INCUSTPJAL PA 
CJ.. 150 CHICIGC & ILLINOIS '9ES1Eli~ Rft . ----·----------
CKSO 107 CCNDCN. ~INZUA & SCUThER~ PA CC. 
CLC 163 CCLA. & COWITZ RWY. CO. 

..--·-·-- ... ·--· ·-------

CLCO 188 CLAREMOt\T t CCNCORD RWY. CC., l~C .. ..:::•--·---
CL If 181 CLIFFSIOE RR CO. - - . -·- ----
CLK 093 CADILLAC & LAKE CITY RWY. CC. 
CLP 169 THEE CLARENDON & PllTSFCPC P. CO. 
CHER 180 CLRTIS, ~ILBURN & EASTER~ P~ CO. 
CN .. 103 CANA CIA,._ NAT JOHAL RA ILWA'U ... -- ·-
CNJ 119 CCNSCLIOATEO RAIL CCRP. 
CNL 159 CCLUflBIAt NEWBERRY g LAUllEKS- ifR-CO. 
CNOR_l67 CINCINNATI NORTHERN _ .. ·----·------
CNlP 153 T~E CINCINNATI, NEW CRLEAf\S C TEXAS FACIFIC P .. Y. CO. 
CN" 131 CHICAGO C NORTH WESTERN T~A~SP. CC. 
CNYK 151 CEf\TPA(' ~EW YORK RR CCRP. . ... -··----··------·------
CC 125 T~E CHESAPEAKE & CHIC RW~. CC. 

1. Uniform Alpha Code 

2. ACI Code 

3. Railroad Company Name 
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CCLI 164 CCLO~ELS ISLANU 
CCJP 166 CITY OF PRINEVILLE RWY •. ·--- _ ----------
CP -·-·lOS CP Rall (CANADIAN PaCIFJC LTC.) 
CPA CLCUCERSFCRT & PClRT. •LLEC:t-Af\Y ______________________ _ 
CPL·J---· CAtcP LEJEUNE RAILROAC CO• 
CPLT 141 t•Hl~Ot PLACERVILLE & LA~E TAHOE RR CO. 
CPTC l't9 CtilC,GC FRODUCE TERfrlNAL CC.- - .. ------·-. 
CR 190 CCNSCLIC•TEO RAIL CORP. 
CRE 189 CCNSCLIDHED RAIL CCllP. tEASTERN-DfS'iRTCT) 
CRl 143 CCNSCLIOATED RAIL CCllP. 
CRN 106 CAROLINA & NORTHWESTERN fl"Y• CC. 
CRP CENTPAL PR Of PEN~SVLVANJ' 
CS .. -i57. Tt'E COLORAOO & SCUTH~N ,:"y-. CO-.-------·-
CSL 147 CHICAGC ~HORT LINE R"Y• CC. 
CSP ·- ... "c.tt'A~ PRAlRIE RR co~ ... -------
css 168 Ct-ICAGO SCUTH SHORE & SO~T~ BENO RR 
CSSL 090 CANA CA S TEAHSHIP L I~ES -- - - .. ·- --- -- ·--
CTN 097 CA~TCN RAILROAD CO. 
CLRB 1*14 ClRT IS iuv RR co. . ----- ---·-·--
Cl.iST ~51 CHICAGCl UNION ST,6TICN CO. ·---------------
~UV~ 186 TtE C~YAtOGA VALLEEY R"Y~ ft; 
CV 120 CENT~AL VEERMCNT RWY. CC. __ . ------------
Ck 158 Tt-E COLCRADO & WYC~I~G RkY. CC. 
c~c __ ~95 SEABCARC COAST LINE RR CCt-ARLESTCN ' WEST. C'ROLINA> 
Cli.I 132 CHICAGO & WESTEN INCIAN.A P~ CC. . -·-·-·--·---- ···-
C'-P __ 112 ClilCAGO, "'EST PULUUf\_& Hl.1t-_ER~--~~-~!l· __ _ 
ChR 100 C'LIFCRNIA WESTERN RP 
CZ CCAHlllA & ZACATECAS RW. 
DA 209 Cl' Rill (CANADIAN PIC. LTC.J(COH.Ail.:--liw-~·. ·ccf~.,..-----
DC 1~6 DELRI~ CCNNECTING AAILRCIC CC~PANY 
CCI 362 DES ,.CJNES t CENTRAL IChl RAILWAY co.-· --·---- ·--·.···--- -
OH 195 OELA~ARE & HUDSO~ RlllkAY CC. 
oKs-- 2ic>" OCNIFHAN, KE"SETT ' SEAAC't , .. v.--·------
OLC___ ORUMflCNO LIGHTERAGE 
O~ 204 OETRCIT & MACKINAC R~Y. CC. 
DMIR 213 D~LUl~. MISSABE ' l~CN RA~GE RWY• CO. 
D~M 220 l~E CANSVILLE AND MCI.NT ~CRRlS RR CO. 
OMU 202 DES ~CINES UNION RWY. CC. 
ONE 212 OULUlH & NORTHEASTERN RR CO. 
D'E .. 200 CE QlEEN t EASTER~ R~ CC. 
OR 191 DARD,NELLE & RUSSELLVILLE RR CO. 
ORGW 197 T~E CENVER & RIO GRA~CE kESTE~ RR CO. 
ORI 192 ~AVEE~PO~T, ROCK 1SL,ND & ~CPT~ESTEE~ ~~i~ tt~--
DS 217 DLRHIM t SOUT~ERh Rh~. CC. 
OT 219 DETRCIT TERMINAL RR CO. -·- - ···-·-------·-
OTI 208 DETRCIT, TOLEDO g IRCNTC~ PR CO. 
01 S 205 Tl-iE CE TR CIT A~D TCLECC S~CAE L INE-Rlf CO-;_---- -----·-
0 l TC 959 DALLAS U~lON TERMINAL . 
D'vR 711 C.APE BRETCN DEV. CORP. C CUL DIV .J OEVCf ~kv:···-
OVS __ 1.9_3. DEL TI VALLEY & SCUTl-EAN PlaV • CO. 
OW OE.TRCIT & WESTERN .. ... . .... ---·------
OWHL DUE ~EST MOTOR LINE 
DWP 216 DllUlH. "INNIPEG & P'CIFIC R .. Y.--·---------··· --------
EACH 242 E'ST CAMCEN & ~lGl-lA~O RP. CC • 
ECW 247 EL DCRAOC & WESSON RhY. CC. 

. ·- ...... . 

EEC 229 EIST ERIE COMMERCIAL RR 

1. Uniform Alpha Code 

2. ACI Code 

3. Railroad Company Name 
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EJE 238 ELGI~. JCLlET & EASTERN i;~y. co. (C~ic. ' CUlER BELTJ 
EJR 245 EAST JER~EY RR AND TERMl"Al CC. 
EL 240 CCt\SCl JD,TED RAil CCRP. --- --·------- ----- ·-----
ELS 241 E~CA~ABA & LAKE SUFERICR FIR CC. 
EM ECGEl'OOR & MANETTA R .. Y. . -···· ·-·---· 
EN 246 E~'UIHALl & NANAIHO RWY. CC. 
Ell 228 Tt-E ESSEX TERICINAL AlaY. Cc • ... _ .. ______ _ 
ETWN.234 EAST TEN~ESSEE & ~ESTERN ~.C. RR CO. 
EV 231 TtlE EVERETT RR CO. . . ····· ··----·--------

FBL ·- ~0.8 .. FEOEIOAL EARGE LINES . __ ·- _ --··--------------- _ -·--
F CDN FERACCARRll OE NACOZARJ, SCT. 
FCIN.272 FIUNl<FGRT & ClNCINNHI.RFI CC. ----------------
FCl4 275 FER~CCARRll HEUCANC Cl4E)JC~t-) ----
FCP 738 FERRCCARAll DEL PACIFICO, S.A. OE C.V. (PAC FC DEL P) 
FCOM 266 CHIC. £ "W TRANSP. CO. CFT. CCOGE,OE! 14·ff"E!-&-SOUTH-RWY-;f 
FCHA 473 FERRCCARRIL OE HINATITA~ AL CARMEN 
FEC 263 FLCRIOA EAST COAST RWY. cc.···· ··- .. ---·--------------
FER~ .. __ . FELICIANA EASTERN AA CC. 
FJG 264 FCNO.C, JCHNSTOhN £ .GLOVERSVliLE··~-R-·cc. 
FL 1 ____ .. __ FCSS LAU"CH & TUG ..... __ _ _______ _ 
FHS 276 FCRT HYERS SOUTHERN RR CC. 
FOR 282 FCRE RIVER RR·CORP. 
FP - 265 FCRO'tCE t PRINCETCN.RR CC. ----· -- ---·-- ---·--- ---------
FPE 260 F•IRfORJ, PAINSVILLE & E'!TE~~ RWY. CO. 
FRON. 273 fEROINANC RR CG. . ··-···--·-· ------
FSLD 952 FCAT STREEET UNICN DEPCT CC. 
FSVB 279 FT. ~HJTH & VAN BUREf\ RW'te Cf.--------
FkB 277 FT. ~ORTH BELT RWY. CO. __ .. ______ ----·-·-·---
FhO 268 FT. ~ORTh & DENVER RhY. CC. 
F~U 27~ FT. ~AY"E UNION 
GA -- 299 GECRGJA PR CO. . -··- .. -· -·· ···--····--· 

GANO 298 TtE EECRGIA NORTHERN RWY. CC. 
GBk .. 312 GREEf\ BA 'Y & WESTERN RR CC~ ·- - -· 
GC 289 GRAH'M CTY. RR CO. 
GC~ . 287 T~E CARDEN CITY ~ESTERN R~Y. CO. 
GElY 294 GETT'tS8URG RR CO. 
GFC-- . GR~Nt FALLS CENTRAL RWY.- cc:; LTD. 
GHH 293 G•lVESTOf\, HCUSTON g ~ENCfSCf\ RR CO. 

·- ---- --- .. --··----- ---

GJ 321 GHEf\ .. ICH t. JOHNSCNVILLE lllO. cc;·----------·----
GM 290 G•IN~VILLE MIDLAND RR CC. 
GHO .. 317 llllf\OIS CENTRAL GULF RR cc:·cGULF.-··;;OBLE -i-ct.1o·AA·-ca.-) 
G~RC 31~ G~EE~ ~TN. RR CORP. 
GNA .. 307 GIUY~CNU, NASHVILLE-·-, AS.tee"""" AR co. 
GNWR_320 GENE~EE £WYOMING RR CC. 
GRN 306 GREEt-VIl~E & NCRTt.ERf\ RWY;· ct-:---· 
GRNR.322 nE CRANt RIVER R .. v. cc~ - --·-----
GRR 302 GEQRC:ETO~N RR CO. 
GSF ___ ~oo GEGRGlA SOUTHERN ' flORICI Jl)ilY..!_ __ ~,:...•--------
GSW 305 GREAl SC~THWEST R.R., I~C. 

GTC GULF TRA"SPORT . . ----·--··-- _ 
GlW 308 Gi;ANC TR~NK ~ESTERN ~R CC. 
GU 323 G~AFlON g UPTON RR CC. 
G~F 303 GHVESTO" WHARVES .. - .... - - ··-·- - ---------·------
G~IN 319 GCOO~IN ~R INC. 
GWR··-311 Tl-E ~RfAT WESTERN RWY •. ,,~-·--------------
HS _330 HAHflON £BRANCHVILLE AA_tP~-----
HBS 329 HCBC~EN SHORE RR 

1. Uniform Alpha Code 

2. ACI Code 

3. Railroad Company Name 

D-16 



1 2 3 

HBT 31t2 HClSTON tt:LT ' TERMUAL ~""· co~-·----·--------
HCRC 326 HJLL!DALE CTY. R~Y. CO., JhC. 
HOH __ .... _ HlCS CN & MANHATTAN 
HE 328 HCll IS £ EASTERN RR CO~·- .. --···· 
HI 339 HCLTCN I~TER-URBAN R~Y. CC. 
HLNE 338 HJLLSBCRC & NORTH EASTER~ .... -, •• -·ca. 
HMR 335 HCBO~EN ~ANUFACTURERS 
HN 332 Tt-E tUTChJNSON & NOnHERf\ .Rt.Y •.. CO.·-·----------·-------
HP.10_36~ __ H lGh PCI U, THOHASVJL~E I CEhTOt. RR CC. 
HROL . HLDSCN RIVER -DAY LlfllE ···--·--- ------·-·---

.HR_t_,,_34.Ji . .tRTllEL_L_ RWV ._ CO. ----·- _ 
HS 336 ~ARTFORO & SLOCOHB RR CO. 
HS~ i3J ~E~E~A SCUTHWESTERN ~R CC. 
Hl HG~A~ti-~ERHINAL. . . . . 
HLBA H~DSCN BAY 
ljT 513 IC~A TEHINAL RR CO. 
181 358 T~E INTE~ATONAL BRIOGE & 1ER,INAL CO. 
IC--351 llllt\CIS CENTRAL GULF RR. cc.···(IILHIOJSCEt\TR.tU-
ICG 350 llll~CIS CENTRAL GULF RR CC. 
I GN- . ·- ·-·1 HE~NAT IONAL-GREAT ~cn·~ERt\ ___ _ 

IHB --~57. HD UNA ... ARBOR BELT RR. C~ ! ... ·- --··
INT 361 l~TE!TATE RR CO. 
IRN 364 CCNSCLIDATEED RAIL CORP. 
ISU ___ -IC~A SOUTHERN UTILITIES--i"!Ci:-T~ERN INC. AA, U.C.t 
llB l!LA~O TUG AD BARGEE 
nc-· 354·· JLLUCIS TERMINAL RR CQ~---------
IL 353 1~01.tNAPtllS UNICN 
JE -----·-JERSEYVILLE & EASTER" 
JGS Jj~E~ GRIFFITHS & sc"s 
JSC ____ JCHN~TGW~ & STONY CREEK .Rfl. Cf~ ·--------
JlCO 953 JjCK~CNVILLE TERMINAL CC. 
KC ... 410. 11-E l<ANA .. tiA CENTRAL llWY. CC. - ···---------------
KCC KjNSAS C lTY CONNECTlt\G RR CC. _ ....... ------- ________ _ 
KCMO K.t"S'S CITY, MEXJCC £ CRIEt\T 
KCNW 411 KELLEY'S CREEK & ~ORT~WES1EP~ RR CO. 
KCS "4oo Tt'E fC,\NSAS CITY SOUTl-ERN F ... co;·-.·-
KCT 401 KANSAS CITY TERMINAL RWY. CC •... __ ---------- ___ _ 
KChB Kjh5'5 CITY WESTPCRT BELT 
KENN 403 KENNECOTT COMPANY RR 
Kil 402 KEENlUCKY & lNOlANA TERMl"'L RR CO. 
KM 414 TH l'ANSAS & HISSCURI R'9'W. _g lERMIN~~-c;c...!.-______ _ 
KNC 412 KINGCOHE NAVIGATJGN 
KNCR . KLAMjl~ t\CRTHERN RWY. CC. 
KT 405 l<fENlUCK' & TENNESSEE RWY. 
LA _441 LCUl!IANA & ARKAhSJS R'9Y. CC. 
LAJ 428 LCS 'NGELES JUNCTIOt\ RWY. CC. 
LAL __ 398_L IVOhIA, AVON & LAl<EU lLf RR CORP. ·-----·-
LAPT 954 LCS 'NGELES UNION PASSENGER TERMINAL 
LA$B_409_L•CK.thAXEN & STOURBRlCGE 'R CCRP. 
LAWV 437 T~E lCRAIN & WEST VIRGl~Jj RhV. CC. 
LeR 41t7 Tt'E lO~VJLlE & BEAVER RI~ER RR c~. 
LC 426 lAhCASTEER & CHESTER RWY. CC. 
LCCE LEE CCUNTY CE~TRAL ELECTRJC 
LORT 407 T .. E LAKE FRONT DOCK ' RR TE~fr INAL. ·ca:-· 
L01C 439 LlhNCALE TRANSPORTATCN CC. 
LE LCUl!IANA EASTERN RR 
LEE 406 T~E LAKE ERIE & E'STERN ~~ CC. 

1. uniform Alpha Code 

2. ACI Code 
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LEF 423 LAKE ERIE. FRANKLIN & CL,filC~ AR CO. 
lEfW 424 LAKE ERIE & FT. hAYNE RR C~. 
LEN 42L Tt-E LAKE ERIE & NCRTHRN h't. "C:cf~---------
LhR 429 CCNSCLICATEO RAIL CO~P. 
LI 436 Tr.E lCNG ISLAND RR CC. 
lM 127 LITC~FIELO & MADISON CC~JC. & ~.W~ TPAN$~~-~~·~ 
LHl 488 LCUl~JANl HJOLANC TRANSPC~T 
LN 444 LCUISVILLE & NASHVILLE RP CC. 
LNAC 446 LCUI ~VILLE, l\Ew ALBANY & CCRYCCN--RR--c·o; 
L~E 413 CC~SCLIO~TED RAIL CCRP. 
LNG 434 LAGNA & ~ORT~ERN RkY. CO. 
L~w 442 Tt-E LOUISIANA & NORTf-WEST RR CO. 
LCAM 448 LCUl~IAN• MIOLANC RWY. CC. 
LPB 443 Tt-E LCUISIANA & PINE BLUFF RwY. CC. 
LPN 450 LCNGHEWt PORTLAl-tO & NCRTHRN RWY.- cc~-----
LPSG LIVE OAK, PERRY & s. GEC~GIA,RWY. CO. 
LRFA 435 LITTLE RCCK PORT RR - . ---------· 
LRS 427 LAURINBURG & SCUTHE~N RR CC. 
L sec- 420 Tf-E lA SALLE & BUREAU ClV. RR co~- -- - . - -·- -
LSI 425 LAKE SUPERIOR & ISHPEMING RR CC. 
LSO 445.LCUl!iANA SOUTt-EAN R\IV. cc:· ··------··· 
LSTJ_ 41 l LAKE SUPERIOR TEMINAL & lR.A~sFe~ RW~_! -~~-·--------
LT 404 Tt-E LAKE TERMlNAL RR CC. ~ 
L lC .. _422 L~FFERTY TRANSPORTATION·-··--------·. 
llN 430 ll:DJ f\GTO~ £ NORT~ERN RWY. ---·-··----------··--- ----

LV 431 CCNSCLICATEO RAIL CC~P. 
LW ____ 4s1 LCUI ~VILLE & WAOLE'V PWY~·co·:---·-· 

L"V 419 CCNSCLIC:HEO RAIL CCRP. ___ ··-· ·- ---·-··------·----
MAA ~AGH' ARIZONA RR CO. 
MAYW 46~ HHWCOO & SUGAR CREEK _____ . ·- ·- -------···----------
HB 509 HC~TFELIER & BAR~f RR CO. 
MERR MERICAN i BIGBEE RR CO. 
MBl 468 MjRI jNNA £ BLCUNTSTC .. N R~~-·cc·~. - . ------·· 

MC 472 CC~SCLICATED RAIL CORP. 
MCE·R-· 461 M~ssiCHLSEETTS C.ENTR'L ------------- ····--------
MCR 466 MC ClCUO RIVER RR CO. 
MCRR.498 Tt-E ~ONO~GAHELA CONNECTl~G ~R CO. 
HC~.A. .. 5~8 _HCSCC~,. CAMDEN ~ .. $jN_ AUG&:.H.If\E -~IL-··
HD 465 M~NICIPAL DOCKS 

---------

MOP._ 285 MEXICANN PAClF IC_ RR CO., •t.C • __ Cff;RRQ.~-~~llU •. _l!_E_)_~O_E~__t~ll=.J COi 
HORY '955 MACHON R.,Y. CO., INC. ----· 
MOh_510 Hit\NESOTAt DAKOTA & '-ESTEPt\ RW'(.._CO_. _________ , _____ _ 
ME 511 MCRRISTOhN & ERIE RR CC. 
HEC 456 H'INE CENTRAL RR CC. 
MET--·-· .... HCCEHO & EHPIRE TRACTJOh-CG~ ------
HElW_ ~23 MLNICIPALITY Of EAST TROY_, _tl_lSC.O~U-~ 
HF MIDDLE FCRK 
HG T~E ~OBllf & GULF RR CO. 
14GA 497 Tt-E ~ONO~GAHEL.t R.,Y. cc.------·---·--·······---·------------
MGRS __ 29~. FERRCCARRILES NJ\C IONA"U __ CJLJE.>HCO C ~AJ~li\'S OF ~EXICOJ 
MH 552 MClNl HCOD RhY. CO. 
MHCO 584 HARQlETTE ~ HURON MT~. RR ~c ••. J~C. 
MHM 581 CCNSCLIO.tTEO RAIL cc~p. 
MI 515 M ISSCURl-ILLINCIS RR CC. ··-- .. -----··-----
HID MlOW-'Y 
HIDH_~79 MIDOLETO~N & HUHMELSTC~N FJ_(C. 
MIGN SOL MICHIGAN NORTHERN RWY. CC., INC. 

1. Uniform Alpha Code 
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MILW_ 140 CHClGO, MILWAUKEE, ST. F'UL __ , __ PACl_Fl~ RR c_c_., ___ _ 
MINE 474 MINNEAPOLIS EASTERN RWY. CC. 
MIR __ 522 Mlf\f\EAPOLIS INDUSTRUL Rt-~ •. CC. 
HISS 502 ~JSSJSSJPPIAN 
HJ --~5~ M•NUFACTURERS 1 JUNCTICN Ft-Y •.. ~Q~---·-··---
MKC 583 HCKEESPCRT CONNECTJ~G RR CC. 
MKT .~90 HJSSCURI-KANSA.S-TEX•S RR (C"--·--------· ___ _ 
MLD 141CLiND 
MLSl_ . M JLS lEAD ..... . ___ --------------
HNJ 475 HICDLETCkN & NEW JERSE~ R~Y. CO., INC. 
Mf\S __ lt.80 _M INNEAPCLIS, NORTtiF IELD .. fi . ...SC'-.lH.E~_AJ~Y~·----
MOT ~'Rl~E CIL TRANSPORT,TJG~ 
MClG ___ .. 14CNTFEAL TRAMWAYS -·· --··-------------
MCV 507 MCSHISSUCK VALLEY RR CC. 
HP 494 HISSCURI PACIFIC RR CO. 
HPA 463 MAR'rlA/110 & PENNA. RR co~ . ---·- --·--·-
HRS 460 H•NUFACTURERS RW~. CC. 
MSE 506 ~ISSJSSIPPI EXPORT-~R ct. 
HSLC_48~ Hl"NESOT' SHORT LINES CC. 
MSTR 471 TliE flASSENA TERMINAL RR Cf.--------
HSV _5._03 '4 ISS IS.SI PPI .& . SKUN~ ___ V.AJ.1.E"L.ll.~ -'°-~ 
HlC 467 H~STIC.TERHINAL CO. 
MTCO 955 MjCQ" TERMINAL CG. - - - - - ·-··- . -
HTFR 484 T~E ~INNESOTA TRA~SFER R~~. CC. 
MTR 500 14CNTCUR RR CO. 
Hlh·--520 ,.,,,RIHTTE, TOHAHA .. K ., MESTER-~-RR 
MUSC 961 MEHP~IS ~NION STATCN CC. M\IT ·-- -- f4T. \,E~NCN TEMlNAL -·· .... _ ....... ______ _ 

MwR 464 MCNCIE t hESTERN RR ca. 
MWRC -962 '41. ~ASHINGTCN R"Y. co •... -· .. - ...... ---·-·-·-·-·· 
NAP 525 T~E ~ARRAGANSETT FIER RR CC., l~C. 
NAR 563 NCRT~ERN ALBERTA RAILWAY~ cc~--. - --
NB 554 NCRT~AMPTON ANO SATH RR CC. 
NBST 567 Tf-E "EW eRAU~FELS & ~ERVlE)(. Rli"-co.·---------·------------
NC 449 LCUl~VILLE & NASHVILLE RR CC. CNASHVLE, C~AT,NOOGA & ST. LOUISJ 
NCAN 356 IHA~ SUFERIOR LTC. . . ... . - - --- . ·-· ··-··· - ----------
NCM 286 FERRCCARRILES NACIONALES CE ~EXINATL.RWYS.CF MEX.ICCARS MKO.NOEMI 
NCl - 291 f ERRCCARRIL NACIC~Al DE ·1e~UANTEPEC ( lEHUTt\l·E-IEC~ATI L~ > 
NEZP 537 NEZPERCE RR CO. ' 
NFC "'502 ~CRFCLKt FRAt\KLIN & DANV ii.LE RWV-~-co-:
NHIR 585 NEh ~OPE & IVYLANC RR co~ 
NIAJ 538 CCMSCLIOATEO RAIL CCRP. 
NJ 562 N•PIERVILLE JUNCTIO~ RWYl CC. 
NJll 533 N.J., H-iOIANA & llllf\CIS l'R CC.-
NLC 534 ~EW CRlE,NS & LOWER COAST RR CC. 
NLG 553 NCRT~ LCLISIANA & GULF RR CC. --·-··-· 
NN 530 NEVACA NCRTHERN R~Y. CO. NCOM ... HEX ICC NCRTHWESTERN ... ---·----·-----··--·--·--·--··-. --·------

NOKL 591 NCRT~hESlERN OKLA~O~' RR CC. 
NOPB- 53·~ - ttEh CRlEANS PUBLIC BELT lffl ~---·--------
NCRM NC RM ET AL 
NCT ~60 NEw CRLEANS TERMINAL 
NClM NE~ CRLElNS, TEXAS & MEX ICC _ .. ---·-
NPe 549 ~CRFCLK & PORTSMCUTH BELT LINE RR CO. 
NPT 964 PCRTLAND TERMINAL RR CC. CCRE.I 
NS - .551 NCRFCLK SCUTHERN RWY~ CC. .. ·-·----
NSC NEhTEX S.S. 
NSCT NIAG~RA, ST. CATl1ARINES ., TCFCN"t"o·--·-···---·-
NS~r 570 NCRT~ STRATFORD ~R CCRP. 

1. Uniform Alpha Code 

2. ACI Code 

3. Railroad Company Name 
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N~~ ~ti l~t ~t~~~R~H & SLUTh SHCAE ~~Y. CO. 
Nh 550 ~CRFCLK & WESTERN RWY. CC. CN g W DIST.I 
NhP _____ S59 NCRHWESTERN PACIFIC RR CC. -- ---------- ---- --------
NYCN NEh 'OR~ CONNECTING RR 
NYO 542 NEh 'ORK DOCK RWY. 
NYLB 539 CCNSCLIOATEO RAIL CCRP. 
NYSW 546 N.Y. ,SUSQUEHANNA & WEST. fiR cc; -CWAL-'fE·R---G.-f(OTT~TRU-STEEJ -
OCE 603 GPEGCN, CALIF., & EASTER~ P~Y. CO. 
OClR 587 CCTOPARO RWY. -INC. - - - ----- -~-------------
OE 600 OREGCN ELECTRIC RWY. CC. 
OLB 598 0.,AHI, LINCOLN ' l!EATRICE° RhY.- co~ - ----------------
O~LP 0~10 HICLANO LIGHT £ PChE~ 
CNRY 592 CGC:EllSBUFG BRIDGE ' PGfH •un:CfllTY -- -- -- --- ---- -- ----- - - -
ONl 754 C~TAFIC ~CRTHLANO ARY. 
O~h 596 CPEGC~ ' NORTHWESTER~ RR cc; . --- --
OPE 597 CREGCN, PACIFIC' EASTER~ R~Y. er. 
OR 604 ChASCC RIVER 
OT 601 CREGCN TRUNK RAILhAY 
OTR 586 TE OlKlA~D TERHINAL RWY. 
OURO 956 ThE CGOE~ UNION RhV. & OEFCT ~~. 
PAE 615 CCNSCLIDATEO RAIL CCRP. 
PAM 607 PGH., ALLEGHENY £ HCKEES PCCKS RR CO. 

. ·-. ----· --··-- -·-·- ---------

---------
PAlJT CC~SCLIDjTED RAIL CCRP. . - ----- -----------
PBL TtE FHILACELPHJA eELT Ll~f AR CO. 
PBt\E 659 PHILA., BETHLEHEM ' ~E., UGUhO flfl -cc~-------------------
PtHC_~09 PHAFSCO & BACK RlVEfaS RR CC. . ___ -------------
PB~R 677 T~E FORT BIENVILLE RA 
PC 622 CCNSCLJOATED RAJL CORP. 
PCN ___ 6Sl PCJNl CCMFCRT & NCJiTt-ERN ,:._tt. cc: .. ---·--.. ------- -
PC)'_ --~29 _ PGJ,., CtARTl ERS £ YCUGt!ICf:tEl\Y __ R_h"._~ -~O_! _____________ _ 
PER PCRT EVERGLADES RloilY. 
PF 630 TtE FICNEER & FAYETTE RAIUCAC CQ. -----·---
PFE 595 P .6Clf IC FRUJT EXPRESS CC• - . ..-- ---------
PHO 647 PCRT HURON AC DETROIT RR CC. 
PI ----614 P•CUCAH ti ILLINOIS Rfl ... -- . 
PICK 624 T~E FICKENS RR CC. 
PJR - 648 PCRT- JERSEY . - ·- --- --------
PLE 626 T~E FITTSBURGH' LAKE ERIE ~R co~--
PM --610- T~E CHESAPEAKE & CHIC R .. Y. CC. CPERE MARC:UETlE OIST.J 
PltKY ______ P ITTSBURGH 1 HCKEESPCRT & ~CLCHO_GHE~J __ 
P~S 640 PHILADELPHIA & NORFOLK STEA~SHIP 
P~h 634 T~E FAESCOTT £ NO~T~hESTEF~ AR CC. 
Pav·--616 PJTT~BURGH & OHlO VALLEY fihY. co. ·---
PPBO PCRT OF PALH 8EAC~ DISTRICT 
PPU "'64S-PECRJA' PEKIN UNION Rloil'i.cc·~---·-
PRSI,.__ 02l. CCNSCLIOATED RAIL CCRP_. ______ ---------
PR l 606 PARR TERMINAL RR 
PRTD 632 PORTLAND TRACTION CC. (PClaTLANO flA & TERMl~AL DIV.I 
PR~ ·-· 636 PURL RJ'vER VALLEY RR CO. -- - ----------------·------
PS _~i1.._Tl-E FGti. & SHAWMUT PA co. ____ ··---------
PSFL PlGEl SOUND FREJGhT LINE! 
PSR 639 PETALUMA & SANTA AOSA RR CO. 
PST----· Pl-IL•DELFHIA SUBURB•~ TRA~SPORTATION 
PSllL ____ PlGEl SOlNO TUG & BARGE.---------------------------
PT PENl~SUlA TERMINAL CC. 
P ~C- (146 _PEORIA TERHJ NAL Cli • ---· __ _ 
PTM 619 fCRTLAND TERMINAL CC. CMEeJ 
PTRA PCRT TCW~SEND RR, l~C. 
PlCC-- --- ·--· PCRT UTILITIES -·--. ------· --------·--
1. Uniform Alpha Code 

2. ACI Code 

3. Railroad Company Name 
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PVS 644 T~E FECOS VALLEY SCUThERf\ "kY. &;O. ----------------
PW 631 PROVIDENCE & ~ORCESTER CC. 
QAP 655 Ql:AN'h ACME & PACIFIC R"·--~CL ____ _ 
QC ___ 658 'lEBEC CENTRAL° RAlLhAY CC. 
QRR __ ~56 QLINCY RR CO. _ -----------------
RC RCSSLYN, CONNECTING RR CC. 
RCG 623 CCt\SCLICUEO RAIL CORP. ··- ----·--------
RFP 663 RICH~ON0 1 FREDERICKSeURG g FCTOMAC RP CC. 
RI ___ 145 CHIC'6C1 _ROCK ISLAND S P .. _qf._l~--l!_R~(J. 
RCR 676 RCCKlCN & RON RWY. 
RR 671 RARllAN FIVER RAIL RCAC CC. 
RS 669 T~E FOBERVAL ANO SAG~ENA~ RhY. CO. 
RSB 662 RCCtiESTER SUBWAY _. ___ ---·-----------
RSP 673 RCSCCE, SNYDER & PICIFIC F"V• CO. 
RSS 675 RCCKCALE, SANDOW & SCUTHEPf\ RR .. CC!.~---------·-·--· 
RT 665 T~E FIVER TERMINAL RAILhl~ CC. 
RTM 666_ Tt-:E RAIU1AY TRANSFER ca. CF TE CITY _q:: Mlt.:t.:E~PO""l_S, __ 
RV 664 RA~WAY VALLEY R.R. RAH~A~ VALLEY CO., LESSEE 
SAN 691 SANDERSVILLE RR CO. 
SB 791 SC~T~ BUFFALO RAIL~AY CC. 
SBC ____ 2~3 FERRCCARRIL SONORA eAJ.t _CAL.•f.~t_L__A·~~ C.'J. 
SBK 718 SCUT~ BRCCKLYN RwY. CO. 
SBM _______ ST. LOUIS. _BROWNSVILLE & l'E.>CICO 
SC 681 SLMTER & CHOCTAW RWY. cc;.- ··----------
SCL ___ 7_1i_SEASCARD COAST .. LINE RA CC• 
SCM 687 STROLDS CREEK t Jol.UDCLETY i;jf ·-- ---- -------
SCl 735 SIOU) XITY TERMINAL RWY. 
SDAE ·102 SAN CIEGO & ARJZ(jNA EASTElit.:- i;._y-;·co. 
SEE 281 FER~CCARRILES UNICOS DEL SLRESTE, $.j. CE C.,. 
'sERA--Ji6 "sIE~H Riil.ROAD co. . . . -----------
SFPP SPRUCE FALL PCWER & PAPEF 
SH 799 SlEElTON & HIGHSPUE RR CC~-----------
SI 727 SPOKINE INTERNATIONIL RR CC. 
snrn'120 SCUTHRN INOlANA'RllllY., uc.· -·-··----------· 
SIRC T~E !TATEN ISLAND Rf; CCRF. 
SIR°R-367 SCUTHRN INDUSTRIAL AR Jf\C~--
SJB 680 ST. ~OSEPH BELL R .. Y. CC. 
SJL 793 ST. JOHN SSURY & LAl-4C ILLE Cl'f; -R·R. -- ·--·- ·--··- ---·---·-· ----
SJRT 685 ST. JOhN~ RIVER TER~INAL 
SJT 683 Sl. JCSEPH TERMl"Al RR cc·. - - - . -···-------··--- -----·- - -·-------· 
SLAW_705 ST. LAWRENCE RR1 Cl~. Of ~AT 1 L. RwY. UTILIZATCN CORP. 
SLC. 696 Tt-E !AN LUIS CENTfUL RR cc~ - ---------·--------------
SLGW 690 SILT LAKf, GAFlELC t: WESTUt\ RW"•_C:O_.__ ·--------
SLS SEA-LAND SERVICE, lt\C. 
SLSF 693 ST. LOUIS-SAN FRANCJSCC R~Y. CO. 
SM 682 Sl.MlRY'S RR CO. - . 
SMA _ 794 SI~ ~ANUEL ARIZONA RR CO. ··-··----·---------
SMV 741 S'NTl MARIA VALLEY A~ CO. 
SN 697 SICR,ME~TC NCRTHERN RWY. 
SNBL SIOU) CITY & NEW CRLE•NS !AAGE LINE 
SNCO SEAPCRT t\AVIGATION 
soc 482 sec LINE RR co. 
SGFR 736 SCUT~ PIERCE RR 
SOl 792 SCt.:T~ CMAHA TERMINAL Rk't. cc; ·- --·-----·-----
SOU 724 SCUTtERN RWY. SYSTE, 
SP 721 SCUTtERN PACIFIC TRA~SPCPTATICN ca. 
SPUD 957 ST. FAUL UNION DEPCT CC. 
SRC 686 STRA!BURG AR CO •. 
~RN_ 678 S.tel~E RIVER g NOATtER~ ~p CC. 
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SRN 678 ~~el"E RIVER & NGRTtER~ Rfl.~C. 
SS 707 S~ND SPRJ~GS RWY. CG. 
SSDK 679 S~'JAf\NAti STATE DOCKS RR CC. . ...... ·----·--
SSH 704 SCUTt SHGRE 
SSL.. Sl<ANEATELES SHORT Llt\E Rf: CCRP. ·-- ·--·--·-·-
SSLV 706 SCUTtERN SAN LUIS V~LLEY ~fl cc~ 
SS~ 694.Sl. LOUIS SOUTHWESTERN R~Y. CC. 
Sl SPRI"GfIELO TERMINAL ~WY~ CC. ~VER~b~~) 
STE . 739 STOC~TON TERMINAL & EAS1Efl~ ~R 
Sll 714 SEATllAIN LINES, 11\C. - - -·-· - ----··-

SlRT 729 TtE ~TEhARTSTOkN RR CQ. 
SLN 734 SUNSET RJJLWAY CC. 
SlR __ 578 SU, CIL CO. OF PENNA. -·----- ·--------
TAEA T~"GIPAHCA & EASTERN 
TAG 755 TEt\NESSEE1 ALABA~A & GA. flhY. cc •.... -----···---
TAS TA~PA SC~THERN RR 
TASD 758 TERMINAL RWY., AlABAflA SHlE CCCI<$ --·--····· 
TAW 785 TtE lDLECC1 ANGOLA & WESTER~ flWYe CO. 
TB .. 798 TlllN SRAt\CH RR CO. 
TCG 783 Tl/SCCN, CGRNELIA & G lLA eE~C RR -co:------
TCT 761 TEXA! CITY TERMINAL RWY. CC. 
TEH TEHI~l<AHING & NORTHERN Ct\lAfllC 
TENN 767 TENNESSEE RAILwAY CC. 
TEXC 750 TEXA! CEt\TRAL RR CO. 
THe 774 HE lCROf\TO, H~Mll TCN & eLFFJLC R.,.'(!.. .CQ!9 __ 
TH 762 T~E TEXAS MEXICAN RhY. CC. 
T~Sl 759 TACO~A ~UNICIPAL BELT LJ~E R~Y. 
TN 795 TEXA~ & t\ORThERN RWY. CC. 
T~M . 788 TEXA!-NE~ MEXICO R~Y. CO. 
TOE 764 TEXA~, O~lAHOMA & EASTER" RR CO. 

. - .. •··---·--···--·--------·----TOY __ 782 TCOElE VALLEY ~WY. CC. 
TP 760 MISSCURI PACIFIC RR CC. 
TPHP 763 TEXA! PACIFIC-HISSOUAI PACIFIC TERMJf\AL RR OF N. ORLEAS 

· TPT .. 778 CCNSLJOATEO RAIL CORP. .. ·-· .. - . - ·--·-----· ~~--

TPh 769 TCLECC. PEORIA & WESTERN ~A CO. TRC 179 TRCN.t RWY. CO. . - - - .. -----·---------· 
TRRA.757 TERMINAL RR ASSOC. Cf ST. LCUIS 
TS ---784 TICE .. ATER SOUTHRN R._Y. CC~·----·--
TSE 765 TEXA! SOLTH-EASTERN RR CC. 
TSU - 709 TllLS.t-SAPUl..PA UNlOf\ RWY. Cf~----· 
TT __ Jll T~E lCLECO TERMINAL.RR ~C. ·-·---·-·----
TTR TJJUlNA 6 TECATE RWY. CC. 
T'-Sl ___ 958 TEXAfll<A "A UNION ST ATl_Cf\' _ _JP_LS:W: _________ _ 
TYC 796 T'LERDALE CONNECTING 
UCR .. . UlAH COAL ROUTE 
U~P - . 8()8- UllPEF ME JU ON & Pl YHOUTH--il-P "cf.--··-·----
UN I 805 UNIT' Rw,s. co. 
UO Ut\IC~ RR GF CREGCN 

. ·-· - . ·--. ·- .. --- -- ..... ., ________ _ 
UP 802 UI\ IOI\ PAC• RR CO.CCR EGON !hCf;l L_IN~_J__tRl~.-~~St !!L.L.~-~VIG.fu! 
URR 803 Ul\JCI\ RR CO. CPlTTSSURC;ti;· P.t.I 
URY 804 Ut\IOt\ RY. CF MEMPHIS 
UT 807 Ut\lOfl TERfUNAL RWY. COF fi~-Ji:SE-PH, -·jlo. -I 
UlAH 811 LITAH RWY. CO. 
UTR 809 Ut\IO~ TRANSPORTATION 
VALE 814 TH \ALLEY RR CO. --·-·-··--·- ---
VAHO 815 VIRGINIA & MARYLAND flR 
VBR 819 VIRGlt\IA BLUE RIDGE RlifY. _________ ·----
VC 820 VIRGINIA CfNTRAL ~WY. 
VCY 821 VEl\TlRA CTY. RWY. CO •. ···-----···---·-----·-··--
1. Uniform Alpha Code 
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Vt Ul~ VISALIA ELECTRIC RR CO. 
VNGR 822 VERf'ICI\ T "CRT HERN RR CO. --·· . _ ·---
VS VjllEY A~D SILETZ RR CO. 
v~o 816 v•LOCSTA SOUTHERN RR 
VlR 817 VERHCNT RWY. INC. 
WA 841 TtE ~ESTERN RWY. Cf ALAB•~· . 
WAG 848 WEll!VlllE 1 ADDISON g GALETC" RR CO~F. 
WAL _ 834 .. ESTERN ALLEGHENY RR CC. ____ ----------
WAR 827 ~ARRENTC~ RR CO. 
hAS WUNESSURG SOUTHERN _ 
WATC 849 T~E ~ASHINGTON TERMl"AL CC. 
WATR______ MHEllVlLlE 
WA~ - CCl\SCLICATEO RAIL CORP. 
wee Wll<E!-BAAAE CONNECTI"G RR - - - --- -----
WBlS 867 ~'co, 8EAUHO~T. lRNITY ' s'el"E RWY co. 
WCTA _ 84~ .. CTU R'-Y • CO. _ . __________ . -----------
WHN 842 CCNSCLlCAlED RAIL CORP. 
'·"s: WEST INDIA FRUIT C STEAHSl-JP __________ _ 
WIM 831 ~ASHll\GTCN, IDAHO g ~ONTl~A R~V. CO. 
WLE _ _ ... WHE LING & LAE ERIE 
WLFB 869 WCLFEBCRC RR CO., INC~- --- -----
.. LG 835 WHEllLCC RR CC. _ ---·-------- ___ _ 
WM 839 WE!TERN MARYLAND RWY. CO. 
WMSC _847 WtITE '40LNTA1N SCENIC RR __ __ ----------·- _. --···· ______ ---· 
WMWN 837 T~E ~EAThERFORO, ~11\EAL WELLS & NCRT~WESTE" ~-Y. CO. 
WNF __ 851 .Jl:E Ut\FIELD_ RR _C~·---
hl\FR 852 WINFFEDE RR CO. 
WOV 829 WUREN & QUACHJTA VILLEY _P .. °f.• -~D., _______ _ 
WP 840 THE ~ESTERN PACIFIC RR CC. 
WP'f 8ft5 WHITE PASS & YUKCN RCUTE ____ ~ ______________ ---------
hRRC 838 WESTERh RAIL ROAC CO. 
hR .. K 797 WjRWICK RWY. CC. 
WS 828 WARE S~OILS RR C. 
wse 832 WARREN & SALINE RIVER RR cc. 
WSS -85~ WINSlCN-SALEM SOUT~SQUNC ~ .. v:·~~. 
WSYP 846 W~ITE SUlPHUR SPRINGS £ YELLCWSTCNE JWY. CC. 
W 1 .. ELUCCD TRANSPOIH AT IUi LlC • - -- ·- -----------
WlCO kESTEPN lRANSPCRTATlCN CC. 
WlCH 865 kEHERN CHIO RR CO. . -- - -----·--···----------
W~N 866 .. est VIRGINIA NORT~EPN RP c • 
.. ._ 850 WINCHSTER & "ESTEFN RR-CC~------
WhR _ k•~t~GTC~ WESTERN 
"'"" . 820--WHll .. AllA VALLE'r IU1Y. cc·,;-··----
WYS 830 W~ANCCTTE SOUTHEEPN RA C. 
WVT 833 W~ANCOTTE TERMINAL ~fa CC •... - .... 
YAN 876 YA~CEY RP C. 
·vN--877. -T~E ~OUNGSTOMN t NCFTH-EIU~---~ii'-· Ctf;----
VS 875 YCUNGSTC~N & SCUT~ER~ ~~Y. CC. 
YVT--8l2 VAl<lflA VA&.LEY TRANSPCRTATJCJ\ CO~----
-~_W _____ ~.'t~ __ Yjl~~~- .. ESl'ERN RR co. ___ -·.------·--·------
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APPENDIX E 

ECONOMIC IMPACTS BY RAILROAD COMPANY 

Impacts of the railyard noise abatement regulations were calculated 

for each of 49 Class I and II railroads and 14 switching and terminal com

panies. These impacts were summarized in Section 6. The tables in this 

appendix present impacts by railroad. The order of presentation follows the 

summary discussion in Section 6. One should exercise caution interpreting the 

figures in these tables; as explained in Section 6, the residential only and 

residential/commercial impacts were calculated assuming a proportional reduc

tion in the costs associated with the technologies involved applied equally to 

all railroads. Consequently, individual impacts may be overstated for some 

railroads and understated for others. 
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1. ATSF 
2. BO 
3, BAR ... BLE 
5. BH 
6. BN 

'· CV 
8. co 
9. c 111 

10. CNV 
11. Hllll 
12. RI 
13. cco 
14. cs 
15. COrlRAIL 
16. DH 
17. ORC\I 
18. OTI 
19. DTS 
20. OHIR 
21. D\IP 
22. EJE 
23. FEC 
24. F\10 
25. CA 
26. GT\I 
27. ICC 
28. ITC 
29. KCS 
30. LI 
31. LN 
32. MEC 
33. MKT 
34. HP 
35. Ml 
36. tr.IP 
37. PLE 
38. RFP 
39. SLSF 
Ito. SS\I .... SCL 
42. soo 
It]. SP 

"". sou 
'45. Tt1 
46. TP\I 
47. UP 
'48'. \.IH 
'49. \.IP 

Table E-1 

Present Value Total Capital Costs 
($ in 000) 

Resident i a 1 Res i den't i al /Comme re i al 
Receiving Property Receiving Property 

15')1),34 17 3q. 1 q 

22J1,q2 2538. )I') 

21.f!Q25 28. 0 31 4 
100.714 102. 0')7 
320.943 3f.9. 045 

3811.ll) 4104. 67 
o. 0. 

152i;. 27 1741~.76 
2,'73656 3,50467 

1164.51 1240. 30 
25'l1.13 2774.~6 
116 4, 6 1 127".<}1 

106,1117 Hi!i .a66 
106.E4J 110. ,, 'i 1 

1l ,, fj 5 • fj 7 10504.4 
116. 221 1::!2. 717 
315.C14 361,452 
204. 721 24(;,321J 
1%.512 2J5,fln 
111. 66 , 16. ~ 16 

o. () . 
431.691 48'1. 753 
106.1)43 110,451 
10 3, I~ 5 1 1 J(1, 362 

3,1Q265 4,0f!P7A 
140. 394 151.~7'5 

1764.9G 1961 .114 
10 1. 17 11)3.1141 
242.417 258 , 2P 4 
30 3, 6, 1 :H6. (!4q 

1054.52 1234,AJ 
210.094 211'.R12 
, 2 2. [, 07 1)Q,P'l4 

1243.16 1u1 l, <J 
2420. f(, 27'i3. 98 

o. 0. 
1 JO. 36 11l0. R24 
3'1q,40<l 47'l,P06 
535. 690 628.2:?4 
42FJ.'J55 4A1,241l 
12~4. Qf, 1414.~4 
221.953 231,C')ll 

3624.05 4045.18 
2156,<iS 2541,29 

o. o. 
11)0,714 102 ,R57 

129 5. 17 14'Jl.l.70 
2<;1,226 J3B,671 
10 5. 275 109. (,c,; 6 



1 • 
2. 
3. ". s. 
6. 
7. 
8. 
9. 

10. 
11 • 
12. 
13. 
I It. 
15. 
16. 
17. 
18. 
19. 
20. 
2 
2 

1 • 
2. 

23. 
21t. 
2 s. 
26. 
27. 
2 8. 
29. 
30. 
)1. 
32. 
33, 
)It, 
35. 
)6. 
37. 
38. 
39, 
Ito. 
It I. 
tiz. 
It J, ,.,. . 
r.s. 
lt6. 
lt7. 
,lt8. 
1t9. 

ATSF 
BO 
BAR 
BLE 
BK 
BN 
CV 
co 
CIH 
CIN 
Hll\.I 
RI 
cco 
cs 
CONRAIL 
DH 
DRC'.I 
DTI 
DTS 
DHIR 
WP 
EJE 
f'EC 
f'\.10 
CA 
GT\I 
ICC 
ITC 
KCS 
LI 
LN 
HEC 
llK.T 
llP 
N\I 
tlWP 
PLE 
Rf'P 
SLSF 
SSIJ 
SCL 
soo 
SP 
sou 
TH 
TPW 
UP 
\.IH 
WP 

Table E .. 2 

Total Annualized Caoital Costs 
($ in ooo) 

Residential Residential/Commercial 
Receiving Property Receiving Property 

234,7115 271.6J7 
307.2'i5 355.~31 

2 1.89 25 2R. 0 37 4 
11.Bfi19 12.1143 
50,6836 70.2139 

655.727 771 .'~04 
o. o. 

214.97 250.602 
2.73656 3,50467 

191.1134 215.609 
3f!2.717 426,082 
195.833 225.532 

17.335 19. 1236 
17,7911 19. 7077 

1741!,75 2121,1.18 
27.3691 31.9741 
52, 7 544 62. 6 20 4 
31.3145 38.2398 
23.1041i 27. 7 258 
22.8082 26., 33 
o. o. 

8 0.5796 95 .1 786 
17,7q11 19.7077 
14.5985 15.6189 

3. 1'l265 4.08878 
51,5421 62.9.32 

27 1. 6Q 5 312.fl05 
12,318 12.t)984 
64,7722 76, 7986 
4 1. 35 2 48.J176 

1f!3.1P.9 220,996 
J 2 ,3896 35.3267 
3 ], 7 544 40,1517 

278.679 335.921 
407,143 480.679 

O, O, 
4 1.508 50.0816 
52. 59 5 63. 6 29 2 

, 00. 032 121.304 
77.843 91, 6H 

21o.72 q 245.816 
4 "· 241'! so.s136 

63S.2"i8 747.106 
329.731 39&. 272 

o. 0. 
11.061'1 12. 11113 

246.137 2 95. 4 58 
3 ll.9£i67 39, B 40 1 
16.422B 17. ~554 
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I. ATSF 
2. BO 
), BAR 
Ii. BLE 
5. BH 
6. BN 
7. CV 
8. co 
9. CIH 

10. C!l'J 
11. Hll\J 
12. RI 
I J. CCO 
I Ii. CS 
15. COrlRAIL 
16. DH 
17. DRC'.I 
18. DTI 
19. DTS 
20. OHi R 
21. D\JP 
22. EJE 
23. FEC 
21i. ND 
25. GA 
26. GT\I 
27. ICC 
28. ITC 
29. KCS 
30. LI 
31. LH 
32. HEC 
33. HKT 
Jli, HP 
35. N\I 
36. Ir.IP 
37. PLE 
)8. RFP 
39, SLSF 
Ito. SS\I 
ltl. SCL 
ltZ. SOO 
Ii). SP 
lilt. sou 
lt5, TH 
li6. TPW 
li7. UP 
.lt8. WH 
li9. WP 

Table E-3 

Annualized Operating and Maintenance Costs 
( $ in 000) 

Residential 
Receiving Property 

3fl'i. 442 
3'12, C12 
10 a. qsq 

7. C873 
13 3. 29 1 

1364.6 
o. 

2qJ,r25 
12. <)987 

36'l, JlQll 

59 1. 4 ::rn 
393.CQ<l 

:n, 08Uf) 
35,2511 

4 29 ~. 3 2 
H0,7tl64 

10 s. 127 
52,SUUI~ 

13. 5404 
5<l, Oll2 

o. 
1BA,04 

35, 2511 
2 o~ oat. 
1 'i, 16 5 1 

1q5,561:! 
462,1144 

9.25374 
20 9. 1~»5 
so. %59 

3ll Ii. 8 35 
55.337 

111. 077 
788.842 
817. 223 

o. 
147, 906 
57.427 

233. 1197 
17 5. 041 
416. 802 
111,6<·5 

1.17 ;, 51 
551.,656 

o. 
1. 0813 

59'1, 325 
20. (1357 
28. 7518 

Residential/Commercial 
Receiving Property 

476, 1BS 
479.6~4 
133.178 

7 ,23fl09 
167. 772 

17 01. 27 
o. 

36 1 • 6 3'l 
lfi. 6472 

455,qr,1 
721.703 
498. 2(,4 

4i), '5325 
IJ:l,307 

5427.2 
101.572 
131. 703 
66,1'}'}') 
11), 258 
73 .8 261J 

o. 
236, 1)5 

43. l07 
23 .8853 
19. 1121 7 

21J8,622 
571.321) '°. 0 126 
264, 184 

6 2. J Jq f) 
487.3&5 
67.1'l22 

140,416 
991,195 

1022. 41 
0. 

107.SHJ 
71.35'l5 

29'1,011 
217.402 
519,1101 
139 I 33 

1719. 7': 
692,423 

o. 
7. 2 38 Q!) 

1i,o. i:ic; 
23.4961 
J1J,q934 



I. ATSF 
2. BO 
]. BAR 

". BLE 
s. BH 
6. BN 
1. CV 
8. co 
9, c 111 

10. CN\ol 
11. MIL\I 
12. RI 
13, cco 
I It. cs 
15. COllRAI L 
16. DH 
17, DRCi'.t 
18. DTI 
19. DTS 
zo. Dt11 R 
21. D'.IP 
22. EJE 
ZJ. FEC 
Zit. NO 
25. CA 
26. CTV 
21. ICC 
28. ITC 
29. KCS 
30. LI 
31. LN 
32. 11EC 
33, HKT 
31t. HP 
35. N\I 
36 .. H\IP 
37, PLE 
JS. RFP 
39, SLSF 
Ito. SS\I 
It I. SCL 
lt2. 500 
,. 3. SP ,,. . sou 
lt5. TH 
lt6. TPW 
lt7. UP 
i.a. WH 
ltg, \IP 

Table E,.4 
Total Annualized Cost 

($ in QOO) 

Residential 
Receiving Property 

6:?0. 1 !)7 
699.267 
125.862 

ie.q4<n 
191.974 

2020. 32 
c. 

508.7<l5 
15.7352 

561.23<l 
976.144 
580.A41 

50.4196 
'53.0422 

6041.07 
108.115 
157.fJ81 
sJ.e5JJJJ 
36 .65 32 
81.A901 

o. 
268.619 

5 3. 0422 
3 q. 6f! q 4 
18.3578 

247.11 
7JU.139 
21.5717 

27 3.927 
92.317') 

570.024 
P.7,7266 

144.831 
1067,52 
1221.l.37 

o. 
189.414 
110.022 
333.529 
252.AH4 
627.526 
155.913 

21)13,76 
AP.2.306 

o. 
11l.'l4<l2 

833.1161 
55.6024 
45.17 46 

. 

Residential/Commercial 
Receiving Property 

74 a .• 02'> 
835.515 
161.215 

19. 3524 
237.985 

2479. 18 
o. 

612. 241 
20.1518 

671.572 
1147.IJ6 
713,796 

59.65111 
63.G147 

7548.68 
1.33.')46 
1 94 .3 2 3 
104. 4 39 
43, 'H.338 
99.9597 
o. 

331.22!3 
6J.i)147 
39. 5 0~2 
2J.51 05 

311.554 
884 • 1 31 

22. 7 1 1 
340.982 
110,357 
708.3 6 
102.519 
180.567 

1333.71 
1503 .:> 8 

o. 
237.G64 
134.~A9 
416.315 
311.076 
765 .2 97 
1H9. tl44 

21166. tJ6 
1098.t>9 

o. 
19.35211 

1035.'}1 
63. 3 JG 1 
52. (}368 
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2. 
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1. 
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9. 
o. 
I . 
2. 
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s. 
6. 
1. 
8. 
9. 
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I . 
z. 
3. 
Ii . 
5. 
6 . 
7. a·. 
9. 

ATSF' 
BO 
BAR 
BLE 
811 
BN 
CV 
co 
CIH 
CN\J 
111 L\J 
RI 
cco 
cs 
COllRAIL 
DH 
DRCI./ 
DTI 
OTS 
OMI R. 
O\JP 
EJE 
FEC 
F\10 
GA 
GT\I 
ICC 
ITC 
KCS 
LI 
LH 
tlEC 
HKT 
HP 
IN 
tlWP 
PLE 
AFP 
SLSF' 
SS\J 
SCL 
soo 
SP 
sou 
TH 
TPI./ 
UP 
WH 
WP 

Table E-5 

Average Annual Cost Increase per Ton-Mile 

Residential Residential/Commercial 
Receiving Property Receiving Property 

l.l. U009H 0.00113 
0,002745 o.oo:i2a 
0.02)'1';2 0.0306:i9 
o. C007G7 0.0008 14 
0.00770fi 0.009553 
'l. 001 '16'1 0. 0 0 2 29 3 
o. o. 
o. 00212fl o. 0112561 
0. C055JHl 0.007156 
o •. J0211 •). 002 7fi4 
O, CJ54r>3 0.006447 
o. 004:> 27 o. 0048rl2 
0.001544 0. 0018 27 
0.001271 0.001'111 
I), 1)065 01 0,008123 
O. 003 I IL! O.OG3682 
0, t:01S4 0.001f~'l6 

0.005636 O. OJ7019 
O, C1F154 0.022248 
0.003482 I). 00425 
o. 0. 
o. 0 30 4, 1 o. 017499 
0,002223 0,002641 
o. 000863 O. OOC'lfl3 
0,002463 0,003154 
o. OOHO 7 (). 008329 
Q, C02235 0 ,0026q 1 
0.004123 0.0011341 
I), C 02 P. R 4 o.0035q 
0.21f'201 0.2584~8 

0,001502 0,001866 
·),009'13H 0.011146 
:), C024RCJ D.003104 
o. u02:>4'> 0.002555 
I), 00325 0. 00199 
o. 1). 

0,015324 0. 019 227 
0.00')803 0.012121\ 
0,002027 0. 0025 3 
o. 002476 O. C03046 
11.co1a1 0.00220~ 
0.001425 O. Cv1735 
o. 002<J5') O. oo 3o 2 
0.001721 O.OC212J 
o. () . 
O.il02905 0,002967 
o. 001220 O.OC1527 
0.002f!5R 0,003255 
O.Oi.lOB82 Q. 001033 
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Z9. 
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36. 
37, 
38. 
39. 
Ito. 
ltl. 
lt2. 
It). 
'44. 
'45. 
li6. 
'47. 
lt8. 
1t9. 

ATSF 
BO 
BAR 
BLE 
Bli 
BN 
CV 
co 
Cll'I 
C~\J 

HI L'.J 
RI 
cco 
cs 
COtlRAIL 
DH 
DRCiW 
DTI 
DTS 
01'11 R 
O\IP 
EJE 
FEC 
F\o'O 
CA 
GT\/ 
ICG 
ITC 
KCS 
LI 
LN 
MEC 
MKT 
HP 
N\J 
N'JP 
PLE 
Rf'P 
SLSF 
SS\J 
SCL 
soc 
SP 
sou 
TH 
TP\J 
UP 
WM 
WP 

Tab le E-6 

Net Decrease in Revenue Ton-Miles 
(in million revenue ton-miles) 

Residential Residential/Commercial 
Receiving Property Receiving Property 

Low High Low High 

111.1038 39. 20, 4 17.011 47. 2819 
5. 77'156 1 rJ. 7<}77 6.905(;6 22.4603 
C.0'15128 3q, 17 7.J60111 50. 16'~4 
a. iso 21l~ 1).351272 O. 1 5Ht16 0. 35117 46 
2.0CJJOB 12. 6546 2.59101 15. 6E i6 

36,J5q1 %.6CJO<i 44,6169 111' .651 
o. ,). o. o. 
4.18254 13 .s12r' 5.03292 lf,. 260 1 
0.062517 o. 1BF. 48 IJ o. 01:100fi4 0.218827 
9.6Ci6 5c; 25.5014 11 • r; oo 9 30.5147 

16. ~, 4'2, U582 19,7(,72 4Cl.9273 
6.51135 24.5397 1. Ii 93 0'1 29.7472 
0,)'lfl13'l 1. -55842 o. '+ 71074 1.8439 
C.0!11717 2,2'11~3 1.0117119 2. 7227 1 

56. 6751 17 ·~. 7')9 70.1:119 210.ll22 
2.01080 10,0335 2.48385 12,3<l35 
1. 4f!'"•Je 14. 8 14 16 1. ll331h 5,925J"i 
C.40'i821 2 I 03 6 l)Jl 0.505417 2,5J'i71 
0.24588 1), 65 J(ll.I 2 0.295056 I). 7E11609 
C.935168 ' 2. 07Q22 1.14152 2 ,531102 
o. i o. o. I), 
C.4"i1032 2,34434 0.556156 2,119075 
1.110<l2 4. 4 ~o 14 1. 31979 5.29E68 
0. 86 5 Bfl7 1. CJ02 p 3 O. lA621 '1 2,16724 
0,111f.!2() o. F.20 '168 O. 189!J7B 0.794752 
2.83922 7,fl2513 3.57966 Q ,P 651)6 

13,1356 J7. 89 24 15.819'3 4'1, 6342 
0.111q3A o. 354664 0.117~5 0,3733'l5 
4. 56602 1 3, 49 4 1 5,68375 , 6, 7c;7q 
C. O'i7582 0,326411 O.J68834 O,JQ01'l3 
6.2441"> 2 2. 9 57 8 7. 75951 2'3. 5291 
0.934335 s. 311674 1.091HB r,,24fl3 
3.36711 10,5931 4, 19793 13. 20 fj<J 

2C. 74% 66.4837 25.9236 83.0614 
11,q5r.i1 37.5139 14. 680 3 4G,1)537 

o. o. o. o. 
O, BIJ8017 2.43342 1.11422 3.05329 
C.9%445 8, 38755 1.22256 10.29C9 
5,q1002 1'l,15<l4 7,18794 23,Q15 
5. OF. 91 H 18. 0866 6.23566 22. 24fl'i 
7, lf2P.22 4 1 I (j 0'16 9.05906 51. , Q'l 6 
4.1 'B44 11. 0689 5.1Oo05 14.1151CJ 

35.!!663 114,QJlQ 43.':1362 1311 • 1 sn 
11.3163 'i6. 000?. 13.'1622 6<). 09]'4 
o. I). o. 0 I 

0.2204A5 l),50111l1 0.·225116 •l. s11 enG 
1 4 .8706 J'l, 7'j55 18.14826 4'1 • 4 12 

o. 5060 15 1. tl 20 6 1 0,576)q7 2. 07384 
c. 742736 2,43032 0. ti7039, 2,n4noz 
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Table E-7 

Net Decrease in Employment 
(round to nearest unit for employment decrease) 

Residential Residential/Commercial 
Receiving Property Receiving Property 

Low High Low High 

1. O<J3HfJ 19.7174 8.55&12 23.7017 
3, 65261 11,P?'<JI\ 4,36113 14.1'J46 
C. C001 05 0. 071Hl68 o.J1H22 O. C95369 
0, OJ' U572 I Q, 1'l'l6'l1 0,0R6371 0.201P.76 
2.58921 15,67€7 3,20H7 19.4339 

1 5. 69 q 1 
-

41,74Q1 19. 26116 51.2311 
c. o. o. o. 
3.36521 10.1'722 4. J~941 ,, 13. o~ 21 
0.074372 o. 2219117 0 ,i) 952'~ 1 IJ.28ti115 
5.379'l 14.192~ 6.113753 16.~!!29 

IC.2282 25. 8 ]I; 1 12 .0275 )i), 37€7 
3. 6P. 74-; 13, J''P 1 4,46993 16,P.~61 

C.090738 0.355173 0.107361 .J. U2C237 
O, 13A02 I), J5H152 o. 103969 0. II 2(i 2 

55.6906 17 1. 7 61 69.5 99 214.E21l 
1. 126fl5 'i,6225'l 1,39191 6.94514 
C.512203 1. 65'i"i 0 .63,11.12 9 2. 0 3 7 7 4 
o. 39 16 J'l 1.964<!2 0, 4R7755 2.44715 

I C.322119 0.656576 ().386'i!l3 1.02789 
o. 6647% 1.47POq 0.8111.487 1.P.0424 
c. o. a. a. 
1. 57 373 1J, 17QP5 , • 9 40 5 3 10 ,Or!64 
C.4<l07u1 1.97007 0, 5 R2 95 8 2.34046 
o. 255775 Q, 562 i)7J\ 0.291.318 0.6401115 
o. 055104 o. nor;fl2 0.070571 (), 29~379 
3.42036 '}, 426P 1 4.31236 11,8!'!52 
6.83489 19. 7167 B.23132 23.74S 
o. 12 31149 o. 1'11134 o. 129%9 0,4,1791 
1.4936 6 4. u 14 27 "I. 'l593 5. 1194€6 
R.81537 IP}, 97 07 10.5379 5'1,7351 
2.46621 9. 067119 3.Ll61'72 11.2!18 
1.29921 7,4]415 1.5182!! 11 .6f'P Jfl 
1. 412 2 4. 1~4 2fJ 6 1.76065 5. 'i3'.l12 
7.971187 25.231fl 9.83848 31.5233 
6.02555 18.9026 7.39722 23. 2059 
c. I). o. o. 
1.52445 4. 177<42 1. g 127A 5.2U155 
c. 9336 oa 7,P5Pli2 1.1451'7 Q,64193 
2.97415 ci.62745 3. 71:!38 12. 0171 
2.08445 7.113721 2.56it11 'l.1~%1 

4. 556112 2'\, 708~ s. 55726 31. 353 
1.79661 5. Ol55'l 2.1d734 6, 1G2J6 

11l,234S SR. Oll ?.9 22.3372 71. 0534 
c. 001)221 o. 001 :)Q2 ().1)01,)272 0.001347 
o. o. o . o. 
c. 17 •J!JJ6 O. 4 Of, 51 0.1U2&41 o.111515q 
s. J!257'1 15. '\711<; 7. 2 40 8 5 in, )t;q 

C. )iJ42R 1.0•141r 0.J•H,61)2 i.21no5 
O. 3~rU6<l 1. 27 2112 0.455705 1,49112 



Table E-8 

Weighted Average Price Elasticity of Demand 
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o. 
1 • 
2. 
3. ". 5. 
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7. 
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ATSF 
80 
BAR 
BLE 
BK 
BN 
CV 
co 
CIH 
CtN 
111LW 
A. I 
cco 
cs 
CONRAIL 
OH 
ORGW 
OTI 
OTS 
OHIR 
OWP 
EJE 
FEC 
F\10 
GA 
CT\J 
ICG 
ITC 
KCS 
LI 
LN 
11EC 
11KT 
KP 
tN 
tNP 
PLE 
RFP 
SL5F 
55\I 
SCL 
500 
SP 
sou 
TK 
TP\I 
UP 
WH 
VP 

Low 

C.512419 
0.257183 
C.4 379311 
0. 21> 15 2'3 
C.37( 714 
o. 311!33fl 
0.52 49q5 
o. 21!171,; 
C.12039 
0,413542 
c. 3021.149 
o. 27651J 
0.1470E9 
o. 25062q 
0.283926 
Q, l.ILJ545 
0.196311 
0.214323 
C.390214 
o. 31! 3573 
0.561906 
0.14256fl 
C.58095 
O. 31l OB 33 
0.1'l7221 
0.54'1007 
e.J74a21 
0.211255 
c. 319409 
0.255631 
C.2J159 
0.524537 
C.516706 
0.431'152 
o. 2 rrnG 09 
0.5713'11.1 
C.229462 
0.201!1'!22 
0.405427 
0.43<!022 
(.31l081b 
o. 603755 
C.422•'14 
0.2Fl0207 
0.432611 
o. J72fl67 
0.18'5llJ1 
0.2P3"112 
0.4'i.l6611 

E-9 

High 

I 1.42426 
I o.~!36474 

I 3.11165 
I o. 6 560 1 q 

I 2.2809R 
I O.d46564 
I 2.09314 
I 0. 706617 

0.382981 
1. 09097 
O.'l65'l78 
1.04237 
o.575666 
0.651455 
o. >l75693 
2. 22264 
0.634537 
1.:>753 
1. J3765 
O,R52B24 
2.1.10045 
O.H1033 
2.3 6452 
O.A36tl97 
0.8251.186 
1.51035 
1.00125 
o. 669337 
0.9LJ3963 
1. 44907 
o.as111R2 
3. 1) 0167 
1.62559 
1. 38LJIJ 1 
0.77991!J 
2.84751 
0.62879 

I 2.~.1115 

I 1.31238 
I 1.566''1 
I 1.69715 
I 1. 70804 
I 1.34367 
I 1.38703 
I 1 • 911 133 
I o. 947562 
I 1.J)l)qJ 
I 1. >215 
I 1.~~445 



l . ATSF 
2. BO 
3. BAR 
4. BLE 
s. BM 
6. BN 
7. CV 

ITI 8. co I 

0 .9. CIM 
10. CNW 
11. MILW 
12. RI 
13. CCC 
14. cs 
15. CONRAIL 
16. DH 
17. DRGW 
18. DTI 
19. DTS 
20. DMIR 
21. DWP 
22. EJE 
23. FEC 
24. FED 
25. GA 

Table E-9 

Average Revenue per Ton-Mile 
(in¢ per ton~mile) 

2.253 26. 
3. 111 27. 
N/A 28. 
3.549 29. 
3.460 30. 
1. 768 31. 
4.521 32. 
2.660 33. 
3.232 34. 
2.401 35. 
2.220 36. 
2.501 37. 
1. 862 38. 
1.507 39. 
3.026 40. 
2.395 41. 
2.080 42. 
4.428 43. 
5.817 44. 
3.358 45. 
2.228 li6. 
8.490 47. 
2.812 48. 
1. 525 49. 
2.441 

GTW 4.769 
ICG 2.094 
ITC 4.071 
KCS 1. 916 
LI 40.983 
LN 2. 114 
MEC 4.924 
MKT 2.222 
MP 2.222 
NW 2.545 
NWP 4.351 
PLE 4.894 
RFP 3. 189 
SLSF 2.284 
SSW 2. 190 
SCL 2.541 
soo 2.244 
SP 2.371 
sou 2. 185 
TH 4.926 
TP\/ 3.205 
UP 2. 160 
WH 3. 119 
WP 2.759 



I. AlllS 
2. ALS 
3. BOCT .. . BRC 
5. BS~R 

'· CUVA 
1. IHS 
8. LT 

'· KGA 
10. PSR 
11-. PTl\R 
12. 58 
1). TRRA 
1 It. UR.I\ 

Table E-10 

Present Value Total Capital Costs 
($ in 000) 

Residential Residential/Commercial 
Receiving Property Receiving Property 

9.66578 11.04181 
206.09 248.081 

o • o. 
-414,1/16 ... 9.,, .660 

o. o. 
6.J8531 a .17757 

738. l'I 871.63:? 
7 .:.:?975 9.3459 

47.8898 61.3318 
NA NA 
o. o. 
NA NA 

3.25.504 314.886 
253.067 308.244 
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1. ALQ.S 
2. ALS 
3. BOCT 
Ii. BRC 
S. BSRR 
6. CUVA 
.]. IHB 
8. LT 
9. 11GA 

10. PBR 
11. PTRR 
12. SB 
13. TRRA 
lli. URR 

Table E-11 

Annualized Capital Cost 
($ in 000) 

Residential 
Receiving Property 

8.66578 
32.68:.!B 
o. 

68.1021 
o. 
6.38531 

129.066 
7.29/S 

47.8898 
NA 
o. 
f"A 

63.244::i 
79.6604 

E-12 

Residential/Commercial 
Receiving Property 

11.098t 
39.9921 
.o. 
BJ.4889 
o. 
B .17757 

1~6.623 
9.:5458 

61.3319 
NA 
o. 
NA 

76.o::.:; 
100.156 



I. ALQS 
2. ALS 
3. BOCT ,. . BRC 
s. BSRR 
6. CUVA 
7. IHB 
B. LT 

'· HCA 
ID. PBR 
11. PTRR 
12. 58 
I). TRRA 
I It. URR 

Table E-12 

Annualized Operating and Maintenance Cost 
( $ in 000) 

Residential Residential/Commercial 
Receiving Property Receiving Property 

41.1624 52./161 
S'J,0437 74.5232 

o. o. 
131.0ij6 165.694 

c. o. 
3 o. 3302 39,9434 

275.209 3411,:na 
34.6631 44.3925 

227.477 291.326 
NA NA 

c. o. 
NA NA 

154.955 195.517 
21l2.1fJ1 360.J 
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1 • ALQS 
2. ALS 
). BOCT 
It. BRC 
5. BSRR 
6. CUVA 
7. IHB 
8. LT 

'· HGA 
10. PBR 
11. PTRR 
12. SB 
1). TRRA 
1 li. URR 

Table E-13 

Total Annualized Cost 
($ in 000) 

Residential Residential/Commercial 
Receiving Property Receiving Property 

49,e2a2 63. tJl 'l2 
1)1,7265 

114.::ii~ o. o. 
1qq,1!Hl 249. lBJ o. o. 

36,7156 47.021 
uo IJ, 275 503.'161 

41 ,G606 53.7383 
27 'i. 366 3~2.658 

H NA 
o. o. 
NA NA 

218. 2 2'/1.572 
3 61 • f!4 8 460.456 
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Table F-1 
LOCOMOTIVE AND FREIGHT CAR INVENTORY 
CLASS I LINE-HAUL RAILROADS ( 1976) 

NUMBER OF LOCOMOTIVE UNITS 

llOAD ROM> 
YARD FREIGHT PASSENGER 

IW».D SERVICE SERVICE SERVICE 

EASTERN DISTRICT 

BALTIKJRE ' OHIO 143 800 0 
BANGOR ft AROOSTOOK 3 32 0 
RESSEMER ' I.AXE ERIE 1 62 0 
BOSTON ' MAINE 61 104 0 

CANADIAN PACIFIC - IN MAINE 1 20 3 
CENTRAL VERMONT 2 14 0 
OIESAPEAKE ' OHIO 90 874 0 
OIICAGO ' ILLINOIS MIDLAND 8 13 0 
CONRAIL 1,856 2,898 165 
DELAWARE ' HUDSON 39 125 0 
DETROIT ' TOLEDO SHORE LINE 6 10 0 
DETROIT, TOLEDO ' IRONTON 21 50 0 

ELGIN, JOLIET ' EAS'l'ERN 58 45 0 
GRAND TRUNK WESTERN 91 92 3 
ILLINOIS TERMINAL 20 15 0 
LONG ISLAND 26 23 40 

MAINE CENTRAL 17 50 0 
NORFOLK ' WESTERN 319 1,190 2 
PITTSBURGH ft LAKE ERIE 78 22 2 
RICHMOND, FREDERICKSBURG 5 POT. 15 26 0 

WESTERN MARYLAND l 116 0 

'l'O'l'AL EASTERN DISTRICT 2,856 6,581 215 

SOUTHERN DISTRICT 

CL.INCHFIELD 12 91 1 
FLORIDA EAST COAST 10 47 0 
GEORGIA 7 26 0 
ILLINOIS CENTRAL GULF 165 884 25 

LOUISVILLE ' NASHVILLE 154 838 0 
SEABOARD COAST LINE 213 1,087 0 
SOUTHERN RY. SYSTEM 193 1,115 17 

'l'O'l'AL SOUTHERN DISTRICT 75-4 4,088 43 

WESTERN DISTRICT 

ATCHISON, TOPEKA 5 SANTA FE 163 1,552 0 
BURLINGTON NORTHERN 516 1,644 21 
CHICAGO ' NORl'H WESTERN 168 707 58 
OIICAGO, MILW., ST. PAUL' PAC. 217 535 22 

CHICAGO, ROCK ISLAND ' PACIFIC 151 433 27 
COLORADO 5 SOUTHERN 13 92 0 
DENVER ' RIO GRANDE WESTERN 32 197 6 
DULUTH, MISSABE ' IRON RANGE 36 35 0 

DULUTH, WINNIPEG ' PACIFIC 3 36 0 
FORT WORTH ' DENVER 6 14 0 
JCANSAS CITY SOUTHERN 17 136 0 
MISSOURI-KANSAS-TEXAS 47 119 0 

MISSOURI PACIFIC 260 822 0 
NORTHWESTERN PACIFIC 0 so 0 
ST, J.OUIS-SAN FRANCISCO 92 3S8 0 
ST. LOUIS SOU'JHWESTERN 71 190 0 

$00 LINE 55 172 0 
SOl1l'HERN PACIFIC CO. 544 1,599 24 
TEXAS MEXICAN 6 7 0 
TOLEDO, PEORIA ' WES'l'ERN 4 27 0 

UNION PACIFIC 247 1,171 0 
WESTERN PACIFIC 12 134 0 

TOTAL WESTERN DIST_RICT" 2,720 10,030 158 

TOTAL UNITED STATES 6,330 20,699 416 

F-1 

FREIGHT CARS ON LINE 

73,896 
3,850 
3,821 
6,870 

21 
505 

70,811 
765 

218,179 
7,827 
1,ooe 
5,642 

12,490 
15,527 
1,935 
1,235 

3,492 
103,917 
16,670 
1,290 

8,460 

558,211 

4,310 
2,952 
2,769 

62,752 

74,017 
76,957 
79,056 

302,813 

76,909 
119,250 

48,223 
40,295 

33,530 
2,969 
9,117 
8,572 

780 
2,178 
6,454 

10,213 

66,305 
1,120 

22,597 
10,034 

14,802 
87,02~ 

558 
889 

67,944 
5,372 

635, 140 

1,496,164 



Uniform 
Alpha Code 

ALQS 

ALS 

BOCT 

BRC 

BS 

CBL 

CUVA 

HBT 

IHB 

IU 

KCT 

KIT 

LT 

MCRR 

PBR 

PBNE 

PTM 

SB 

TRRA 

TPMP 

URR 

Uniform 
Alpha Code 

URR 

Table F-2 

CLASS I SWITCHING AND TERMINAL COMPANIES 

(1977) 

Aliquippa and Southern RR Co. 

Alton & Southern RR Co. 

Baltimore & Ohio Chicago Terminal RR Co. 

Belt RR Co. of Chicago 

Birmingham Southern RR Co. 

Conemaugh & Black Lick RR Co. 

Cuyahoga Valley RR Co. 

Houston Belt & Terminal RR Co. 

Indiana Harbor Belt RR Co. 

Indianapolis Union 

Kansas City Terminal RR Co. 

Kentucky & Indiana Terminal RR Co. 

·r..ake T·erminal RR Co. 

Monongahela Connecting RR Co. 

Patapsco & Black Rivers RR Co. 

Philadelphia, Bethlehem & New England RR Co. 

Portland Terminal Co. 

South Buffalo RR Co. 

Terminal RR Assoc. of St. Louis 

Texas Pacific - Missouri Pacific Terminal RR Co. 
of New Orleans 

Union RR Co. 

(1978) 

Union RR Co. 
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Table F-3 

TABULATION OF RAILROAD COMPANIES, INCLUDING ICC CLASS 
DESIGNATION, REGION AND DISTRIBUTION OF YARDS BY TYPE 

Legend: 

IRR - ACI Code 

ARR - Uniform Alpha Code 

c - l if Class I 

O if Class II (1976/77) 

R - Region for Class I: 1 if Eastern 

2 if Southern 

3 if Western 

NHM - Number of Hump Yards 

NFC - Number of Flat Classification Yards 

NFI - Number of Flat Industrial Yards 

NFS - Number of Flat Small Industrial Yards 

I TOTAL - Total Number of Yards 

"' Ill 

5 
u z 

0 

'° NUMBER OF VAROS ,... (:I 
en IOI - a:: 

IRR ARR c R NHM NFC NFI NFS I TOTAL 

2 ABB 0 0 0 0 2 0 2 
3 ACY 0 0 0 2 1 0 3 
4 AWW 0 0 0 0 2 0 2 
9 AR 0 0 0 0 0 1 1 

10 AA 0 0 0 2 2 0 4 
11 APA 0 0 0 0 1 0 1 
12 AN 0 0 0 0 1 1 2 
13 ARA 0 0 0 0 1 0 1 
14 ABL 0 0 0 0 1 0 1 
16 ALM 0 0 0 0 1 1 2 
18 ALQS 0 0 0 0 1 1 2 
19 AMC 0 0 0 0 0 1 1 
20 AMR 0 0 0 0 0 1 1 
21 ADN 0 0 0 () 1- 0 1 
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Table F-3 (Continued) 

tit 

~ 
"' z 0 

'° - NUMBER OF YARDS ,.._ '=' 
0\ "' - .: 

IRR ARR c R NHM NFC NFI NFS I TOTAL 

22 ATSF 1 3 4 54 37 78 173 
23 AWP 0 0 0 0 1 1 2 
27 F'RSL 1 0 0 0 4 10 14 
31 AEC 0 0 0 0 0 2 2 
32 ALS 0 0 1 0 0 0 2 
35 ANR 0 0 0 0 1 1 2 
38 AVL 0 0 0 0 0 1 1 
42 ASAB 0 0 0 1 3 1 5 
49 ARC 0 0 0 0 0 2 2 
50 BO 1 1 7 60 51 63 181 
56 ·BAR 1 1 0 3 2 1 6 
59 BCI< 1 0 0 0 1 0 1 
61 BLE 1 1 0 4 2 0 6 
64 BOCT 0 0 0 3 4 2 9 
65 BS 0 0 0 0 4 2 6 
69 BH 1 1 1 7 16 2 26 
76 BN 1 3 10 89 85 113 297 
78 BAP 0 0 0 2 0 2 4 
79 BH 0 0 0 0 1 0 1 

81 * 0 0 0 0 0 1 1 
83 BRC 0 0 2 1 3 0 6 
84 BXN 0 0 0 0 0 1 1 

86 * 0 0 0 0 1 0 1 
87 BML 0 0 0 0 1 0 1 
91 BEDT 0 0 0 0 1 0 1 
92 CAD 0 0 0 0 0 1 1 
97 CTN 0 0 0 0 1 0 1 
99 CF 0 0 0 0 0 1 1 

100 CWR 0 0 0 0 1 0 1 
101 CI 0 0 0 0 1 1 2 
103 CN 0 0 0 0 2 1 3 
104 CBC 0 0 0 0 1 1 2 
105 CP 1 1 0 1 0 0 1 
106 CRN 0 0 0 0 0 1 1 
108 * 0 0 0 0 0 1 1 
109 * 0 0 0 4 4 2 10 
111 CIC 0 0 0 0 2 0 2 
112 CCT 0 0 0 0 1 0 1 
113 CARR 0 0 0 0 0 1 1 
114 CACV 0 0 0 0 1 0 1 
117 CHR 0 0 0 0 1 0 1 
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Table F-3 (Continued) 

.,. 
:5 
w ~ 
~ - NUMBER OF YARDS I;; tl . -. 

IRR ARR c R NHH NFC NFI NFS ITOTAL 

118 CGA 0 0 1 2 8 19 30 
119 CNJ 1 0 0 3 7 3 13 
120 CV 1 1 0 2 '3 1 6 
124 CHV 0 0 0 0 1 1 2 
125 co 1 1 5 46 30 32 113 
129 CEI 1 1 0 7 3 3 13 
130 CIM 0 0 0 2 2 2 6 
131 CNW 1 3 1 62 52 39 154 
139 CHTT 0 0 0 1 1 2 4 
140 HILW 1 3 3 47 42 53 145 
141 CPLT 0 0 0 0 0 2 2 
143 CRI 1 0 0 2 3 0 s 
145 RI 1 3 2 27 34 40 103 
147 CSL 0 0 0 0 1 0 1 
150 CIW 0 0 0 0 1 0 1 
153 CNTP 0 0 0 0 2 1 3 
157 cs 1 3 0 2 4 6 12 
158 cw 0 0 0 0 2 0 2 
163 CLC 0 0 0 0 1 0 1 
165 * 0 0 0 1 1 3 5 
166 COP 0 0 0 0 1 0 1 
168 css 0 0 0 0 0 1 1 
169 CLP 0 0 0 0 1 ·o 1 
177 CAGY 0 0 0 0 3 1 4 
179 CHW 0 0 0 0 0 1 1 
181 CLIF 0 0 0 0 0 1 1 
186 CUVA 0 0 0 0 1 0 1 
188 CLCO 0 0 0 0 '1 0 1 
191 DR 0 0 0 0 0 1 1 
192 DRI 0 0 0 0 2 0 2 
193 DVS 0 0 0 0 0 1 1 
195 DH 1 1 0 9 11 3 23 
196 DC 0 0 0 0 2 0 2 
197 DRGW 1 3 1 3 .6 20 30 
200 DQE 0 0 0 0 0 2 2 
201 CCR 0 0 0 0 1 0 1 
202 DMU 0 0 0 1 0 0 1 
204 DM 0 0 0 2 2 0 4 
205 DTS 1 1; 1 0 1 0 2 
208 DTI 1 1 1 3 6 3 13 
213 DMIR 1 3 0 3 4 2 9 
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Table F-3 (Continued) 

419 

! 
"' z: 0 
~ -,... ~ NUMBER OF YARDS °' w - c 

IRR ARR c R NHM NFC NFI NFS I TOTAL 

215 CBL 0 0 0 2 2 0 4 
216 [1WP 1 3 0 0 1 0 1 
217 DS 0 0 0 0 0 3 3 
219 DT 0 0 0 1 0 1 2 
220 [IMM 0 0 0 0 1 0 1 
222 CIRR 0 0 0 ·o 1 1 2 
234 ETIJN 0 0 0 0 0 1 1 
238 EJE 1 1 1 3 4 5 13 
240 EL 1 0 2 26 35 28 91 
241 ELS 0 0 0 0 1 0 1 
242 EACH 0 0 0 0 0 1 1 
245 EJR 0 0 0 0 1 0 1 
247 EitW 0 0 0 0 1 0 1 
248 * 0 0 0 0 0 1 1 
260 Ff'E 0 0 0 2 0 0 2 
263 FEC 1 2 0 3 3 3 9 
264 FJG 0 0 0 0 1 0 1 
265 Ff' 0 0 0 0 0 1 1 
268 FWD 1 3 0 5 0 5 10 
273 FRDN 0 0 0 0 0 1 1 
277 FWB 0 0 0 0 0 1 1 
282 FOR 0 0 0 0 1 0 1 
287 GCIJ 0 0 0 0 0 1 1 
290 GM 0 0 0 0 0 1 1 
293 GHH 0 0 0 3 1 1 s 
298 GANO 0 0 0 0 0 1 1 
299 GA 1 2 0 1 1 5 7 
300 GSF 0 0 0 2 .o 2 4 
302 GRR 0 0 0 0 0 1 1 
307 GNA 0 0 0 0 0 1 1 
308 GTW 1 1 0 12 11 1 24 
311 GWR 0 0 0 0 1 0 1 
312 GBW 0 0 0 2 2 1 5 
314 GMRC 0 0 0 2 1 0 3 
319 GWIN 0 0 0 0 1 0 1 
320 GNWR 0 0 0 0 1 0 1 
321 GJ 0 0 0 0 1 0 1 
323 GU 0 0 0 0 1 0 1 
324 * 0 0 0 0 1 0 1 
328 HE 0 0 0 0 0 1 1 
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Table F-3 (Continued) 

-! 
&,,t • 0 . - NUMBER OF YARDS ,... a 
~"' - " 

IRR ARR C R NHH NFC NFI NFS I TOTAL 

329 HBS 0 0 0 0 1 0 1 
331 HSW 0 0 0 0 0 1 1 
334 HRT 0 0 0 0 1 0 1 
337 * 0 0 0 0 1 0 1 
340 * 0 0 0 2 3 4 9 
341 * 0 0 0 0 0 1 1 
350 ICG 1 2 4 47 48 33 132 
352 * 0 0 0 0 1 0 1 
354 ITC 1 1 0 4 2 0 6 
357 IHI« 0 0 3 4 4 1 12 
359 * 0 0 0 1 3 0 4 
364 IRN 1 0 0 0 0 1 1 
366 HF'TD 0 0 0 0 1 0 1 
398 LAL 0 0 0 0 1 0 1 
400 KCS 1 3 0 8 8 12 "29 
401 KCT 0 0 0 1 0 0 1 
402 KIT 0 0 0 2 3 0 5 
403 KENN 0 0 0 0 2 0 2 
404 LT 0 0 0 2 0 0 2 
407 LDRT 0 0 0 0 0 1 1 
413 LNE 1 0 0 0 2 1 3 
417 LSTT 0 0 0 1 0 0 1 
419 LWV 1 0 0 0 2 0 2 
420 LSBC 0 0 0 0 1 0 1 
423 LEF 0 0 0 0 0 1 1 
424 LEFW 0 0 0 0 0 1 1 
425 LSI 0 0 0 1 3 1 s 
426 LC 0 0 0 0 0 1 1 
427 LRS 0 0 0 0 0 1 1 
428 LAJ 0 0 0 1 0 0 1 
429 LHR 1 0 0 2 0 0 2 
430 LUN 0 0 0 0 0 1 1 
431 LV 1 0 4 7 14 9 34 
436 LI 1 1 1 1 2 0 4 
441 LA 0 0 0 3 2 3 B 
442 LNW 0 0 ~ 0 0 1 1 
443 LPB 0 0 0 0 0 1 1 
444 LN 1 2 4 28 54 25 111 
445 LSO 0 0 0 0 0 1 1 
446 LNAC 0 0 0 0 0 1 1 
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Table F-3 (Continued) 

.,,. 
! 
"' z 

0 

"° - NUMBER OF YARDS ,._, ~ 
en w 
- a: 

IRR ARR c R NHH NFC NFI NFS I TOTAL 

447 LBR 0 0 0 0 0 1 1 
450 LF'N 0 0 0 1 0 1 2 
451 LIJ 0 0 0 0 0 1 1 
453 * 0 0 0 0 0 1 1 
456 MEC 1 1 0 3 2 3 a 
459 MJ 0 0 0 0 0 1 1 
460 MRS 0 0 0 0 1 0 1 
462 * 0 0 0 0 0 4 4 
466 MCR 0 0 0 0 1 0 1 
471 MSTR 0 0 0 0 1 0 1 
475 MNJ 0 0 0 0 0 1 1 
480 MNS 0 0 0 2 0 2 4 
482 soo 1 3 0 20 11 13 44 
484 MTFR 0 0 0 0 1 0 1 
490 Ml\T 1 3 0 13 3 17 33 
493 * 0 0 0 0 0 1 1 
494 MP 1 3 3 34 JO 68 135 
497 MGA 0 0 0 1 5 0 6 
49S MCRR 0 0 0 0 1 0 1 
500 MTR 0 0 0 0 1 1 2 
502 MISS 0 0 0 0 0 1 1 
506 MSE 0 0 0 0 1 1 2 
507 HOV 0 0 0 0 0 1 1 
509 HB 0 0 0 0 1 1 2 
510 MDIJ 0 0 0 0 0 1 1 
511 ME 0 0 0 0 1 0 1 
513 IAT 0 0 0 0 2 0 2 
515 MI 0 0 0 1 3 0 4 
523 METW 0 0 0 0 0 1 1 
524 * 0 0 0 0 1 0 1 
525 NAP 0 0 0 0 0 1 1 
530 NN 0 0 0 0 1 3 4 
534 NLC 0 0 0 0 1 1 2 
537 NEZP 0 0 0 0 0 1 1 
542 NYD 0 0 0 0 1 0 1 
546 NYSW 0 0 0 1 1 1 3 
547 * 0 0 0 0 1 4 5 
548 HCSA 0 0 0 0 0 1 1 
549 NPB 0 0 0 1 1 1 3 
550 NIJ 1 1 7 70 54 49 180 
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Table F-3 (Continued) 

.. 
!2 
"'o -- - llUMBER OF YARDS ... u 
4'\ ... - .: 

IRR ARR C R NHM NFC NFI NFS I TOTAL 

551 NS 0 0 0 2 3 4 9 
552 MH 0 0 0 0 0 1 1 
553 NLG 0 0 0 0 0 2 2 
554 NB 0 0 0 0 1 0 1 
559 NWP 1 3 0 1 1 s 7 
560 * 0 0 0 0 1 0 1 
561 * 0 0 0 0 1 0 1 
577 NSS 0 0 0 1 0 2 3 
582 NFD 0 0 0 1 1 0 2 
586 OTR 0 0 0 0 1 0 1 
587 OCTR 0 0 0 0 0 1 1 
603 OCE 0 0 0 0 1 1 2 
616 POV 0 0 0 0 1 0 1 
619 PTM 0 0 0 1 1 0 2 
622 f'C 1 0 '23 144 221 188 576 
623 RDG 1 0 3 7 10 27 47 
626 PLE 1 1 0 4 7 5 16 
627 PS 0 0 0 1 1 2 4 
629 f'CY 0 0 0 1 2 0 3 
631 PW 0 0 0 2 0 0 2 
632 f'RTD 0 0 0 2 0 0 2 
634 PNW 0 0 0 0 1 0 1 
644 PVS 0 0 0 0 0 1 1 
645 PPU 0 0 0 2 2 1 5 
647 f'Hti 0 0 0 1 0 0 1 
648 f'JR 0 0 0 1 1 0 2 
651 PCN 0 0 0 0 0 1 1 
655 OAP 0 0 0 0 0 2 2 
656 QRR 0 0 0 0 0 1 1 
659 PBNE 0 0 0 0 1 0 1 
663 RFP 1 1 2 1 0 1 4 
664 RV 0 0 0 0 1 0 1 
665 RT 0 0 0 1 2 2 s 
671 RR 0 0 0 0 2 0 2 
673 RSP 0 0 0 0 1 O· 1 
675 RSS 0 0 0 0 0 1 1 
679 SRN 0 0 0 0 0 1 1 
692 SM 0 0 0 0 0 2 2 
683 SJT 0 0 0 1 0 0 1 
690 SLGW 0 0 0 0 0 1 1 
691 SAN 0 0 0 0 0 1 1 
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Table F-3 (Continued) 

flt 

~ 
~ • 0 

'° - NUMBER OF YARDS ...... u 
en w 
- a: 

IRR ARR c R NHM NFC NFI NFS I TOTAL 

693 SLSF 1 3 2 17 19 38 76 
694 SSW 1 3 1 10 1 10 22 
696 SLC 0 0 0 0 0 1 1 
697 SN 0 () 0 0 2 3 5 
700 * 0 0 0 0 0 1 1 
702 SDAE 0 0 0 0 1 0 1 
705 SLAW 0 0 0 0 0 1 1 
706 SSLV 0 0 0 0 1 0 1 
701 SS 0 0 0 0 0 1 1 
709 TSU 0 0 0 0 1 0 1 
712 SCL 1 2 3 38 88 51 180 
716 SERA 0 0 0 0 0 1 1 
718 SBK 0 0 0 0 1 0 1 
719 * 0 0 0 0 1 0 1 
720 SIND 0 0 0 0 0 2 2 
721 SP 1 3 8 29 58 116 211 
724 sou 1 2 8 30 48 58 144 
727 SI 0 0 0 1 1 3 5 
730 * 0 0 0 1 1 0 2 
739 STE 0 0 0 0 1 0 1 
741 SMV 0 0 0 1 1 1 3 
746 * 0 0 0 0 0 1 1 
750 TEXC 0 0 0 0 0 1 1 
755 TAG 0 0 0 0 0 1 1 
757 TRRA 0 0 1 2 5 0 8 
758 TASD 0 0 0 0 3 0 3 
759 TMBL 0 0 0 1 0 0 1 
760 TP 0 0 1 10 4 15 30 
761 TCT 0 0 0 0 1 1 2 
762 TM 1 3 0 2 0 1 3 
765 TSE 0 0 0 0 1 0 1 
767 TENN 0 0 0 0 1 0 1 
769 TPW 1 3 0 1 1 5 7 
771 TT 0 0 0 0 2 1 3 
779 TRC 0 0 0 0 0 1 1 
782 TOV 0 0 0 0 0 1 1 
783 TCG 0 0 0 0 0 1 1 
784 TS 0 0 0 0 0 1 1 
785 TAW 0 0 0 0 0 1 1 
788 TNM 0 0 0 0 0 1 1 
793 SJL 0 0 0 1 1 0 2 
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Table F-3 (Continued) 

.,. 
~ u • 0 

'° - NUMBER OF YARDS ,... g 
0\ w 
- c 

IRR ARR c R NHH NFC NFI NFS I TOTAL 

794 SHA 0 0 0 0 0 1 1 
795 TN 0 0 0 0 1 0 1 
799 SH 0 0 0 0 1 0 1 
802 UP 1 3 4 3·1 31 70 136 
803 URR 0 0 1 3 12 0 16 
807 UT 0 0 0 0 1 0 1 
808 UMP 0 0 0 0 2 0 2 
809 UTR 0 0 0 0 0 1 1 
811 UTAH 0 0 0 0 0 3 3 
815 VAMit 0 0 0 0 0 2 2 
817 VTR 0 0 0 1 2 1 4 
826 wwv 0 0 0 0 0 1 1 
828 ws 0 0 0 0 1 0 1 
829 wov 0 0 0 0 0 1 1 
830 WYS 0 0 0 0 1 0 1 
831 WIM 0 0 0 0 0 2 2 
832 WSB 0 0 0 0 0 1 1 
833 WYT 0 0 0 0 1 0 1 
838 WRRC 0 0 0 0 0 1 1 
839 WH 1 1 1 6 1 14 22 
840 WP 1 3 0 5 6 10 21 
841 WA 0 0 0 1 0 0 1 
846 WSYP 0 0 0 0 0 1 1 
848 WAG . 0 0 0 0 2 0 2 
850 WW 0 0 0 0 1 0 1 
851 WNF 0 0 0 0 0 1 1 
854 wss 0 0 0 1 1 0 2 
872 YVT 0 0 0 0 0 1 1 
873 YW 0 0 0 0 0 1 1 
875 YS 0 0 1 0 0 0 1 
876 YAN 0 0 0 0 0 1 1 
877 YN 0 0 0 0 2 0 2 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

1. 

2. 

3. 

4. 

Table F-4 

TABULATION OF RAILROADS WHICH CHANGED 
ICC DESIGNATIONS BETWEEN 1976/77 AND 1978 

Class I 1976/77 

UNIFORM 
ALPHA ACI 
CODE CODE 

BAR 056 

CP 105 

CV 120 

CEI 129 

DTS 205 

DWP 216 

GA 299 

ITC 354 

MEC 456 

NWP 559 

RFP 663 

TM 762 

TPW 769 

Class II 1976/77 

UNIFORM 
ALPHA ACI 
CODE CODE 

AGS 029 

CGA 118 

CNTP 153 

LA 441 

Class II 1978 

RAILROAD NAME 

Bangor & Aroostook 

Canadian Pacific 

Central Vermong 

Missouri Pacific 

Detroit & Toledo Shore Line 

Duluth, Winnipeg & Pacific 

Georgia 

Illin~is Terminal 

Maine Central 

Northwestern Pacific 

Richmond, Fredericksburg & Potomac 

Texas Mexican 

Toledo, Peoria & Western 

Class I 1978 

RAILROAD NAME 

Alabama Great Southern 

Central of Georgia 

Cincinnati, New Orleans & Texas Pacific 

Louisiana & Arkansas 
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APPENDIX G 

FRACTIONAL IMPACT PROCEDURE 

An integral element of an environmental noise assessment is to determine 

or estimate the distribution of the population exposed to given levels of 

noise for given lengths of time. To assess the noise reduction impact of a 

proposed project or action, the existing noise exposure distribution of the 

population in the area affected should first be characterized by estimating 

the number of people exposed to different magnitudes of noise as described by 

metrics such. as the Day-Night Average Sound Level (Ldn>• Next, estimations 

or projections should be made of the distribution of people who may be exposed 

to noise levels generated after the adoption of various projected abatement 

alternatives. The environmental impact can be judged by simply comparing 

these successive population distributions. This concept is illustrated in 

Figure G-1 which compares the estimated distribution of the population prior 

to inception of a hypothetical project (Curve A) with the population distri

bution after implementation of the projec.t (Curve B). For each statistical 

distribution, numbers of people are simply plotted against noise exposure 

where Li represents a specific exposure in decibels to an arbitrary unit of 

noise. A measure of noise impact is ascertained by examining the shift in 

population distribution attributable either to increased or lessened project 

related noise. Such comparisons of population distributions allow us to 

determine the extent of noise impact in terms of changes in the number of 

people exposed to different levels of noise. 

The intensity or severity of a noise impact may be evaluated by measuring 

the degree of noise exposure against suitable noise effects criteria, which 

exist in the form of dose-response or cause-effect relationships. Using these 

criteria, the probability or magnitude of an anticipated effect can be statis

tically predicted from knowledge of the noise exposure incurred. Illustrative 

examples of the different forms of noise effects criteria are graphically dis

played in Figure G-2. In general, dose-response functions are statistically 

derived from noise effects information and exhibited as linear or curvilinear 
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relationships, or combinations thereof. Although these relationships generally 

represent a statistical "average" response, they may also be defined for any 

given population percentile. The statistical probability or anticipated 

magnitude of an effect at a given noise exposure can be estimated using the 

appropriate function. For example, as shown in Figure G-2 using the linear 

function, if it is established that a number of people are exposed to a value 

of Lj, the incidence of a specific response occurring within that population 

would be statistically predicted at 50 percent. 

A more comprehensive assessment of environmental noise may be performed 

by cross-tabulating the indices of extensity (number of people exposed) and 

intensity (severity) of impact. To perform such an assessment we must first 

statistically estimate the given level, Li, by applying suitable noise 

effects criteria. At each level, Li, the impact upon all people so exposed 

is then obtained by simply comparing the number of people exposed with the 

magnitude or probability of the anticipated response. As illustrated in 

Figure G-1, the extent of a noise impact is functionally described as a 

distribution of exposures. Thus, the total impact of all exposures is a 

distribution of people who are affected to varying degrees. This may be 

expressed by using an array or matrix in which the severity of impact at each 

1i is plotted against the number of people exposed at that level. Table G-1 

presents a hypothetical example of such an array. 

Table G-1 

EXAMPLE OF IMPACT MATRIX FOR A HYPOTHETICAL SITUATION 

Magnitude or Probability 
Ex2osure Number of Peo2le of ResEonse in Percent 

1i 1,200,000 4 

1i+l 900,000 10 

1i+2 200,000 25 

11+3 50,000 50 

••• 

Li+n 2,000 85 
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An environmental noise assessment usually involves analysis, evaluation 

and comparison of many different planning alternatives. Obviously, creating 

multiple arrays of population impact information is quite cumbersome, and 

subsequent comparisons between complex data tabulations generally tend to 

become somewhat subjective. Clearly, what is required is a single value which 

interprets the environmental noise impact and which incorporates both attributes 

of extensity and intensity of impact. Accordingly, the National Academy of 

Sciences, Committee on Bioacoustics and Biomechanics (CHABA) has recommended a 

procedure for assessing environmental noise impact which mathematically takes 

into account both extensity and intensity of impact.l This procedure, the 

fractional impact method, computes total noise impact by simply counting the 

number of people exposed to noise at different levels and statistically 

weighting each person by the intensity of noise impact. The result is a 

single number value which represents the overall magnitude of the impact. 

The purpose of the fractional impact analysis methods is to quantitatively 

define the impact of noise upon .the population exposed. This, in turn, facili

tates trade-off studies and comparisons of the impact between different pro

jects or alternative solutions. To accomplish an objective comparative 

environmental analysis, the fractional impact method defines a series of 

"partial noise impacts" within a number of neighborhoods or groups, each of 

which is exposed to a different level of noise. The partial noise impact of 

each neighborhood is determined by multiplying the number of people residing 

within the neighborhood by the "fractional impact" of that neighborhood, i.e., 

the statistical probability or magnitude of an anticipated response as func

tionally derived from relevant noise effects criteria. The total community 

impact is then determined by simply summing the partial impacts of all neigh

borhoods. l 

It is quite possible, and in some cases very probably, that a large 

proportion of a noise impact may be found in subneighborhoods which are 

exposed to noise levels of only moderate value. Although people living in 

proximity to a noise source are generally more severely impacted than those 

people living further away, this does not imply that the latter should be 

totally excluded from an assessment where the purpose is to objectively and 
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quantitatively evaluate the magnitude of a noise impact. People exposed 

to lower levels of noise may still experience an adverse impact, even though 

that·impact may be small in magnitude. The fractional impact method considers 

the total impact upon all people exposed to noise recognizing that some in

dividuals incur a significantly greater noise exposure than others. The pro

cedure duly ascribes more importance to the more severely affected population. 

As discussed previously, any procedure which evaluates the impact of 

noise upon people or the environment, as well as the health and behavioral 

consequences of noise exposure and resultant community reactions, must 

encompass two basic elements of that impact assessment. The impact of 

noise may be intensive (i.e., it may severely affect a few people) or exten

sive (i.e., it may affect a larger population less severely). Implicit in the 

f ractionalization concept is that the magnitude of human response varies 

proportionately with the degree of noise exp9sure, i.e., the greater the 

exposure, the more significant the response. Another major assumption is that 

a moderate noise exposure for a large population has approximately the same 

noise impact upon the entire community as would a greater noise exposure upon 

a smaller number of people. Although this may be conceptually envisioned as a 

trade-off between the intensity and extensity of noise impact, it would be a 

misapplication of the procedure to disregard those persons severely impacted 

by noise in order to enhance the environment of a significantly larger number 

of people who are affected to a lesser extent. The fact remains,. however, 

that exposing many people to noise of a lower level would have roughly the 

same impact as exposing a fewer number of people to a greater level of noise 

when considering the impact upon the community or population as a whole. 

Thus, i~formation regarding the distribution of the population as a function 

of noise exposure should always be developed and presented in conjunction With 

use of the fractional impact method. 

Because noise is an extremely pervasive pollutant, it may adversely 

affect people in a number of different ways. Certain effects are well 

documented. Noise can: 

o cause damage to the ear resulting in permanent 
hearing loss, 
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o interfere with spoken conDnunication, 

o disrupt or prevent sleep, 

o be a source of annoyance. 

Other effects of noise are less well documented but may become increasingly 

important as more information is gathered. They include the nonauditory 

health aspects as well as performance and learning effects. 

It is important to note, however, that quantitatively documented cause

effect relationships which functionally characterize any of these noise 

effects may be applied within a fractionalization procedure. The function for 

weighting the intensity of noise impact with respect to general adverse 

reaction (annoyance) is displayed in Figure G-3.1 The nonlinear weighting 

function is arbitrarily normalized to unity at Ldn • 75 dB. For convenience 

of calculation, the weighting function may be expressed as representing 

percentages of impact in accordance with the following equation: 

(3.364 x 10-63 [100.103 Ldn] 
W (Ldn) - ---(0-.-2-] _[_l_o0-.-0-3_L_d_n_]_+_[_l_.-43_x_l0---4-] -[ 1-0-0-. 0-8-Ld_n_]_ 

(1) 

A simpler linear approximation that can be used with reasonable accuracy 

in cases where day-night average sound levels range between 55 and 80 dB 

is shown as the dashed line in Figure G-3 and is defined as: 

0.05 (Ldn -55) for Ldn 2 55 
0 for Ldn < 55 

(2) 

Using the fractional impact concept, an index referred to as the Equivalent 

Noise Impact (ENI)* may be derived by multiplying the number of people 

exposed to a given level of noise by the fractional or weighted impact 

associated with that level as follows: 

(3) 
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where ENii is the magnitude of the impact on the population exposed at 

Ldni, W(Ldni> is the fractional weighting associated with a noise 

exposure of Ldni and Pi is the number of people exposed to Ldni• 

Because the extent of noise impact is characterized by a distribution 

of people all exposed to different levels of noise, the magnitude of the 

total impact may be computed by determining the partial impact at each 

level and summing over each of the levels. This may be expressed as: 

(4) 

The average severity of impact over the entire population may be 

derived from the Noise Impact Index (NII) as follows: 

NII • ENI 
Ptotal 

(5) 

Another concept, the Relative Change in Impact (RCI) is useful for comparing 

the relative difference between two alternatives. This concept takes the form 

expressed as a percent change in impact: 

(6) 

where ENii and ENij are the calculated impacts under two different 

conditions. 

An example of the fractional impact calculation procedure is presented in 

Table G-2. 

* Terms such as Equivalent Population CPeq> and Level-Weighted 
Population (LWP) have often been used interchangeably with ENI. 
The other indices are conceptually identical to the ENI notation. 
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Similarly, using relevant criteria, the fractional impact procedure 

may be utilized to calculate relative changes in hearing damage risk, sleep 

disruption and speech interference. 

(Adapted, in part, from Goldstein, J. "Assessing the Impact of 

Transportation Noise: Human Response Measures", Proceedings of 

the 1977 National Conference on Noise Control Engineering, 

G.c. Haling (ed.), NASA Langley Research Center, Hampton, Virginia, 

17-19 October 1977, PP• 79-98). 
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Table G-2 

EXAMPLE OF FRACTIONAL IMPACT CALCULATION FOR GENERAL ADVERSE RESPONSE 

(1) (2) (3) (4) (5) (6) (7) 

Exposure Exposure pi ENI1 ENI! 
Range Range W(Ldn) W(Ldn) (Curvilinear) (Linear) 
{Ldn) CLdn> (Curvilinear) {Linear approx) (Column (3) x (4)) (Column (3) x (5)) 

55-60 57.5 1,200,000 0.173 0.125 207,600 150,000 

60-65 62.5 900,000 0.314 0.375 282,600 337,500 
Gl 
I 65-70 67.5 200,000 o.528 o.625 105, 600 125,000 I-' 
~ 

70-75 72.5 5o,poo 0.822 Q.875 41,100 43, 750 

75-80 11.s 10,000 1.202 1.125 12,020 11,250 

2,360,000 648,920 667 ,500 

ENI (Curvilinear) • 648,920 

ENI (Linear) • 667,500 

NII (Curvilinear) • 648,920 ~ 2,360,000 • 0.27 

NII (Linear) • 667,500 ~ 2,360,000 • 0.28 
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APPENDIX H 

RAILCAR COUPLING NOISE MEASUREMENTS 

1. Introduction 

One of the major sources of noise in railroad yards is the coupling 

of railcars during routine classification operations. However, the data 

base of the noise levels generated during such operations is not very ex

tensive -- particularly in terms of the effect of various parameters on the 

resulting noise level, such as the car-coupling speed, the types of cars 

involved in the coupling, their weights, whether they are loaded or unloaded, 

etc. For· this reason, a limited series of experiments has been conducted to 

obtain measured noise levels during a variety of controlled car couplings. 

The tests were conducted at the DARCOM Ammunitions Center in Savanna, 

Illinois, on 6 December 1978. The tests were designed primarily to investi

gate the effect of speed and car type and weight on the noise level generated 

during the car coupling. Noise levels were measured for six speeds between 

two and eight miles per hour, for each of five different configurations of 

railcars. 

This appendix documents the results of these tests as well as test 

procedure and measurements. Tables H-4 and H-5 present actual car coupling 

speed data collected by Conrail which was used as a guide in formulating the 

car coupling standard. Attachments H-1 through H-4 contain information and 

correspondence on industry car coupling rules and practices (seep. H-16). 

2. Experimental Design 

A total of 34 tests were conducted. Each test consisted of a single 

"test car" coupling with a string of one or more "buffer cars". For the 

first three sets of measurements, five empty box cars were used as the 

buffer cars; one empty box car, one fully-loaded box car and one fully

loaded coal car were individually used as the test cars. For the next 

two sets of measurements, the fully-loaded coal car served as the buffer 

car, with one empty box car and one fully-loaded box car being used as 
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the test cars. For these five configurations, tests were conducted for 

each of the following (nominal) speeds: 2, 3, 4, 5, 6 and 8 miles per 

hour. 

The final configuration involved one empty box car coupling with four 

empty box cars at a nominal speed of 4 miles per hour. Four tests were 

conducted: one test with the buffer cars stretched apart so that there 

was no slack in any of the couplers; one test with the buffer c~rs pushed 

together for maximum coupler slack and two tests with the buffer cars havin8 

random slack. 

Each test proceeded as follows: The switch engine pushed the test 

car toward the buffer cars. When the engine and railcar had achieved the 

proper speed and were close enough to the buffer cars, the engine was braked, 

causing the test car to uncouple from it and proceed alone toward the buff er 

cars. Just before coupling with the buffer cars the speed of the test car was 

measured. As the test car coupled with the buffer cars, noise levels were 

measured at several locations nearby. After the test was concluded, the 

engine recoupled with the test car and pulled it and the attached buffer cars 

back so that the buff er cars were in their original position. The buffer cars 

were then uncoupled from the test car, and the engine and test car would 

retreat. 

The speed of the test car immediately prior to coupling with the buffer 

cars was measured by timing the period between the closure of two switches 

located 3.3 meters apart on the track as the test car passed by the switches. 

These speed measurements were performed by the DARCOM Center staf £ and reported 

immediately after each test. 

Noise data were collected at three locations (A, B and C) as shown in 

Figure H-1. At each of these locations for each test the noise was recorded 

on magnetic tape using the measurement instrumentation shown in Figure H-2. 

In addition, at location A a sound level meter was included to provide a 
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direct reading of the maximum level occurring during the test. Two additional 

sets of measurements were obtained by EPA personnel, one at location B and one 

at location D as shown in Figure H-1. 

During the measurements, calibration signals were applied at regular 

intervals to provide a standard for the measured data and to check the 

operating stability of the instrumentation. 

The temperature and wind direction and magnitude were also measured at 

regular intervals. During the day of testing the temperature varied from 19 

to 22°F, and the wind varied from calm to 8 mph (with gusts to 12 mph). The 

sky was generally overcast, and the ground was snow-covered. 

3. Measurement Results 

The recorded noise levels at each measurement location (A, B and C) 

were played back into a sound level meter to obtain the maximum A-weighted 

sound level for both slow and fast dynamic response and into an integrat

ing sound level meter to obtain the sound exposure level (see Figure H-3 

for a diagram of the playback instrumentation). Table H-1 lists these two 

maximum values (Lmax' slow and fast) and the sound exposure level (SEL) 

for each measurement location for each of the 34 tests. Also shown on the 

table are the maximum levels read directly in the field by EPA personnel 

at location D. The car-coupling speed measured during each test by the 

DARCOM Center personnel is listed on the table as well. 

For the five test configurations for which the noise level was measured 

at each of six different speeds (tests l through 30), Figure H-4 shows the 

maximum A-weighted slow noise level plotted as a function of speed. Figure 

H-5 is a sim~lar plot, for the maximum A-weighted fast noise level. These two 

figures clearly show that the maximum noise level is a strong function of 

car-coupling speed. The maximum level can be expressed as a function of 

speed, V, as follows: 
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Test 
Number 

1 
2 
3 
4 
5 
6 

1 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 

Table H-1 

MEASURED A-WEIGHTED NOISE LEVELSl DURING COUPLING TESTS 

Coupling 
Position A Position B Position C 

Speed 2, I.max Lmax SEL Lmax I.max SEL Lmax I.max 
mph Slow Fast Slow Fast Slow Fast 

ONE EMPTY BOX CAR COUPLING WITH FIVE EMPTY BOX CARS 

2. 71 80.1 85.9 77.2 93.7 100.5 94.3 90.2 97.3 
3.17 80.3 86.0 77.0 94.2 102.l 94.8 90.2 97.9 
3.93 85.1 92.9 86.0 98.4 108.0 98.2 95.2 104.3 
5.38 (88.2)5 - - 99.6 107.6 100.l 96.9 105.7 
6.33 (90.4)5 - - 101.9 110.1 102.3 98.9 107.7 
8.21 (96.3)5 - - 107.6 115.3 108.0 105.6 115.2 

ONE LOADED BOX CAR COUPLING WITH FIVE EMPTY BOX CARS 

2.35 80.9 88.7 78.3 91. 7 101.5 92.4 90.6 101.3 
3.28 84.2 90.7 85.5 95.6 103.9 95.8 94.6 103.7 
4.40 89.l 95.9 94.0 99.l 107.3 99.7 98.0 106.5 
5.49 91.9 99.0 95.7 102.l 110.5 102.1 102.l 111. 7 
6.34 93.8 99.9 96.8 104.3 112.0 104.4 103.9 112.3 
8.19 96.1 102.8 98.5 106.9 114.3 106.6 106.3 114.9 

ONE LOADED COAL CAR COUPLING WITH FIVE EMPTY BOX CARS 

2.1r 81.6 88.l 81.1 93.4 101.4 93.0 90.3 101.5 
2.87 85.2 92.0 86.2 95.3 103.8 95.4 95.1 104.5 
4.00 90.3 96.9 92.2 100.l 1Q7.S 101.6 99.fr 108.9 
5.18 92.5 99.2 94;5 103.0 111.5 103.6 102.6 112. 7 
6.48 95.6 102.3 97.1 106.4 114.3 106.5 105.8 115.9 
8.33 99.5 105.7 103.1 109.7 117.1 104.6 110.2 119.5 

Position 
A D4 

SEL Lmax 3 Lmax 3 Slow Fast 

87.1 (80.6) 6 68.3 
87.7 80.7 70.2 
95.6 85.6 74.9 
98.6 88.7 76.7 

100.3 90.9 81.0 
106.6 96.7 88.0 

88.1 80.4 72.0 
95.0 85.1 75.0 
99.7 (89.8) 6 79.9 

103.1 92.6 82.7 
105.0 94.5 85.4 
106.6 96.0 87.4 

87.9 82.0 73.4 
96.0 85.7 75.3 

100.8 90.1 81.3 
103.6 93.1 82.4 
106.1 96.1 87.3 
110.4 98.8 89.6 
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Table H-1 

MEASURED A-WEIGHTED NOISE LEVELS
1 

DURING COUPLING TESTS (Continued) 

Posdition 
Position A Position B Position c A o4 

Coupling 
Tt!!St Speed2 I.max I.max SEL I.max I.max SEL I.max I.max SEL I.max I.max 

Number mph Slow Fast Slow Fast Slow Fast Slow3 Fast 3 
. . 

ONE EMPTY BOX CAR COUPLING WITH ONE LOADED COAL CAR 

19 2.30 82.0 88.9 82.0 95.7 102.3 96.0 90.3 100.4 89.9 83.1 73.2 
20 3.06 (83.5) 5 - - 96.0 104.S 96.0 90.7 100.4 90.3 83.9 75.7 
21 4.24 86.8 95.3 88.2 99.6 108.7 99.9 94.7 104.8 95.5 87.3 79.0 
'22 5.11 88.3 95.2 89.9 101. 7 110.7 102.7 96.1 105.2 97.8 88.1 78. 7 
"'23A - 91.8 99.2 94.2 104.5 112.0 105.1 99.3 108.l 100.2 91.9 83.2 
23B 6.34 91.8 99.3 94.4 104.7 114.2 105.1 100.0 112.2 100.8 91.9 83.0 
24 8.04 96.3 102.5 98.3 107.7 114.5 108.l 102.4 111.9 103.2 96.1 86.1 

·oNE LOADED BOX CAR COUPLING WITH ONE LOADED COAL CAR 

25 2.01. 79.2 89.2 76.4 92.3 102.5 90.9 87.5 100.6 91.2 78.7 68.5 
26 3.07 84.7 92.4 86.l 97.7 106.6 97.1 92.0 101.0 92.0 84.7 74.7 
27 4.04 87.0 94.5 89.1 98.7 107.0 99.1 94.2 104.4 95.0 86.5 76.2 
28 5.08 93.l 102.5 95.1 106.5 117.9 105.1 100.5 112.8 100.0 92.8 80.4 
29 6.14 94.6 103.6 96.3 107.1 117.1 106.3 101.6 113.6 101.3 94.4 83.6 
30 8~17 96.4 105.2 98.5 107.9 118.2 - 102.3 114.4 102.1 96.3 85.0 

ONE EMPTY BOX CAR COUPLING WITH FOUR EMPTY BOX CARS 

31 4.11 87.4 94.6 89.5 98.9 106. 3 99.7 95.2 103.7 96.3 86.9 77.2 
32 4.04 86.l 93.8 88~2 99.0 106.2 99.9 94.8 103.3 95.9 86.l 76.8 
33 4.15 88.8 97.3 91.0 99.8 106.2 100.6 96.5 104.8 97.8 88.8 79.7 
34 3.91 87.5 94.3 89.S 98.8 105.9 99.5 96.l 104.7 97.2 87.6 76. 7 

1. All noise levels are in units of dBA. 
2. ·coupling speeds were measured by DARCOM Center staff. 
3. Noise levels in last two columns were read directly in the field; all other levels were determined 

from recordings. 
4. Noise levels at Position D were masured by EPA Regional staff. 
5. These noise levels were estimated from the levels read directly in the field. 
6. These noise levels were estimated from the recorded noise data. 
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Lmax • A+ B log V, where V is in mph and the quantities "A" and "B" 

are constants. "B", the slope of the line through the data points, is 

on the order of 30 for both Figures H-4 and H-5. "A" will vary with the 

car configuration. 

For the first three configurations in which different test cars coupled 

with five empty box cars, the maximum noise level at any speed appears to 

increase with the weight of the test car (Table H-2 lists the weights of all 

test and buffer cars used during the measurements). For the two configur

ations with the loaded coal car as the buffer car, the noise levels for 

several tests are near the levels measured when the buffer cars are the five 

empty box cars (particularly for the slow data). Since the weight of the 

loaded coal car is nearly identical to the weight of the five empty box cars, 

the noise level appears to be more a function of weight than of buffer car 

type or configuration. '!he highest overall noise levels generally occurred 

when the loaded coal car coupled with .the five empty box cars. 

Even though the variation of level with car weight can be seen from 

the data in Figures H-4 and H-5, the actual range in levels at any given 

speed is not very large: 5 to 7 dB at the lower speeds and 2 to 4 dB at the 

upper speeds. This implies that for other configurations with different 

cars than those measured under these tests, if the weights are comparable 

the noise levels will probably lie within the same general range. 

By examining the average value of the differences between two sets 

of data, and the associated standard deviation about that average, con

clusions can be drawn concerning the relationships between the two data 

sets. Table H-3 lists such averages and standard deviations for a variety 

of sets of data. First, differences between the levels measured at locations 

B and C are examined. The noise levels (slow} at location C are consistently 

lower than at location B, with an average difference of more than 3 dB. This 

implies that the maximum noise during the coupling activity is generated at 

the coupler itself, and not from any secondary radiation from the car body. 

Comparison of the 30 and 92 meter slow noise data shows an average 

difference of 9.8 dB. For a point source, one would expect a change in 
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Table H-2 
MASS OF RAIL CARS USED IN TESTS 

CAR(S) MASS, KILOGRAMS 

Empty Box Car 
Loaded Box Car 
Loaded Coal Car 
5 Empty Box Cars 
4 Empty Box Cars 

Table H-3 

20.045 
63. 988 

100,000 
103,590 
83,636 

ANALYSIS OF DIFFERENCES BETWEEN SETS OF 
CAR COUPLING NOISE LEVELS 

AVERAGE STANDARD 
DATA SETS DIFFERENCE, dB DEVIATION, 

I.max at Location B -

I.max at Location C 3.1 2.1 

(slow) 

Lmax at Location A -

I.max at Location D 9.8 1.1 

(slow) 

1max Past - 8.5 1.5 

I.max Slow 

I.max Slow - - 0.6 1.6 

SEL 

I.max Fast - 7.9 2.4 

SEL 

H-12 

dB 
NO. OP 
SAMPLES 

35 

35 

101 

100 

100 



level of 9.5 dB between measurement positions located 30 and 92 meter from the 

source. This is indeed shown to be the case for car-coupling noise. 

Comparison of the maximum levels determined using fast versus slow 

dynamic response of the sound level meter shows an average difference of 

B.5 dB. Based upon the fast and slow dynamics, this implies that the car

coupling noise has a typical duration on the order of 1/10 of a second. 

The small standard deviation (1.5 dB) also implies that one can estimate 

the slow level from measurement of the fast, and vice versa, with 

reasonable accuracy. 

Similarly, the small standa~d deviation in the difference between 

the SEL values and slow max levels also indicates that estimates of one 

quantity based upon measurements of the second can be made with reasonable 

accuracy. This is of particular interest since measurement of the maximum 

level is generally less costly to obtain than measurement of the SEL value. 

Estimation of the SEL can also be based on measurement of the fast max levels, 

but with somewhat lower accuracy (since the standard deviation is higher). 

With regard to the last four measurements (tests 31 through 34), Table 

H-1 shows that there is minimal difference in the noise level generated when 

the buffer cars are compressed versus stretched versus randomly positioned. 

Although the number of measurements is in reality too small to draw statisti

cally significant conclusions, the condition of the buffer cars with regard to 

being stretched or compressed does not appear to be an important variable in 

influencing the coupling noise level. 

Comparison of the maximum levels measured at location B for the last 

four tests, all conducted at the same nominal speed, indicates that there 

is a rather small variability (1 dB) in repeat runs of the same (or nearly the 

same) oonfiquration. At location A the variability is somewhat hi9her1 this 

may be due to meteoroloqical effects which would be DDre pronounced as the . 
distance from the source to the microphone increases. 
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Table H-4 

SUMMARY OF CONRAIL SYSTEM CAREFUL CAR HANDLING PROGRAM* 

o.o 

l.O 

2.0 

3.0 

4.0 

5.0 

6.0 

1.0 

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

14.0 

1.5.0 

17.0 

Coupling Speed 
(mph) 

X2 

0.9 

2.9 

3.9 

4.9 

5,9 

6.9 

7.9 

8.9 

9,9 

10.9 

11. 9 

12.9 

13.9 

14. 9 

Average 
Coupling 
Speed 

x 

.s 
1.5 

2.s 

3.5 

4.5 

s.5 

6.5 

7.5 

8.5 

9.5 

10.5 

u.5 

12.5 

13.5 

14.5 

15.5 

17.5 

Frequency 
of Car 
Coupling 

f 

52 

2147 

5606 

10889 

15.589 

16433 

6143 

2380 

1087 

407 

139 

54 

14 

12 

4 

1 

l 

Total 60958 

Weighted 
Average Car 

Coupling Speed 

fX 

26.0 

3220.S 

14015.0 

381 ll. s 

70150.5 

90381.5 

39929.5 

17850.0 

9239.5 

3866.5 

1459.5 

621.0 

175.0 

162.0 

58.0 

1.5. 5 

17.5 

289,299.0 

Total Impact Average !! • 289.299.0. 4,75 
n 60958 

Average Coupling Speed of 
cars which made coup ling 

Total Ovarspead Average • fX • ~ • 7.17 (Average) 
n 10242 (Cars over 6mph) 

*Meaaurementa taken third and fourth quarter 1978, f irat and second quarter 1979. 
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= I 
...... 
U1 

Speed 
Freguency Total 

3rd Qtr • 1978 

4th Qtr.1978 

lat Qtr.1979 

2nd Qtt .1979 

A Total* 

3rd Qtr.1978 

4th Qtr.1978 

lat Qtr.1979 

4th Qtr.1979 

B Total* 

3rd Qtr.1978 

4th Qtr.1978 

ht Qtr.1979 

2nd Qtr. J..979 

C Total* 

Total 

% of Total 
Sa!ple 

7173 

6970 

7682 

7772 

29,597 

5583 

4987 

5115 

6753 

22,438 

3209 

2084 

2395 

4256 

11,944 

63.979 

Table H-5 

SUMMARY OF CONRAIL CAR COUPLING SPEED DATA BY QUARTERS 

-1 2 3 4 5 6 7 8 9 

2 303 809 1300 1619 1489 706 283 108 40 

3 297 625 1193 1751 1763 619 205 85 45 

6 331 731 1328 1935 1769 656 261 178 57 

11 1210 2800 5193 7293 7025 2699 1017 485 175 

11 184 440 1004 1229 1353 593 256 124 67 

141 404 818 1282 1187 494 215 55 28 

2 204 613 754 1205 1263 498 196 98 32 

14 656 1920 3688 

17 115 277 543 

36 115 376 

9 47 192 495 

27 281 886 2058 

5416 5873 2265 

614 803 380 

554 596 208 

706 624 lJl 

946 1512 410 

2880 3535 1179 

948 417 178 

149 17 23 

66 38 9 

58 25 1 

415 185 54 

52 2147 5606 10889 15587 16433 6143 2380 1087 407 

10 

9 

9 

17 

54 

13 

9 

20 

68 

9 

4 

2 

1. 

17 

139 

11 

4 

5 

ll 

20 

17 

3 

30 

2 

1. 

4 

54 

.001 .034 .088 .170 .244 .257 .096 .037 .017 .006 .002 .001 

*A - daytime hours (7a• - 3pm); B - afternoon hours (3pm - llpm); C - nightime hours (11 pa - 7am) 

12 

J 

4 

4 

8 

l 

2 

14 

13 

5 

1 

12 

3 

1 

5 

1 

18 

Stall 

500 

369 

406 

1599 

290 

249 

222 

lli 

1002 

141 

81 

97 

ill.. 

420 

3021 

.047 
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Preface to Attachments H-1 through H-4 

The Agency solicited information from rail carriers regarding their oper-

ating rules, operating practices or recommended practices concerning locomotive 

and rail car coupling speeds (Attachment H-1). The Association of American Rail

roads (Attachment H-2), as well as some eighty(80) rail carriers responded to 

our request for information (Attachment H-3). Attachment H-4 provides a sum

mary of these responses. 
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Attachment H-1 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
. . 

WASHINGTON. 0.C. 20460 

Dear 

11le Environmental Protection Agency (EPA) is in the process of broadening 
the scope of its railroad noise emission standards to includ~ interstate 

. rail carriers' equiµnent and facilities. This act ion was ordered by the 
United States Court of Appeals for the C·istr ict of Colunbia Circuit on 
August 23, 1977, in response to a petition for rev few: Association o~ 
American Railroads· (AAR) v. DouJ?las M. Cost le, Administrator of the EPA, 
(copy of Court Order enclosed). 

In the information we have obtained on railroad yard operations, rail 
car couplipg speed can be a factor in the total noise level of the yard. 
We have information which indicates that at least sar.e rail carriers have 
established ·operating rules that cquplin~s should not occur at speeds 
greater than four miles per hour. This ·speed of --coupling impact be in~ 
necessary to minimize lading danage for certain . ccmoodities beinj? trans-
ported by rail. · 

Pursuant to Public Law 92-574, as amended, we are· requesting that you 
inform us as to whet: her your firm, as a rail carrier, has at th is time 
in effect an operating rule, operating practice or recarmended practice 
relating to locarotive and rail car coupling speed. A copy of such rule 
or recarmended practice, if there is one in effect, is requested. 

In view of the court order, earlier referenced, with which the Federal 
Government must canply, your response with the requested information by 
January 19, 1979, would be appreciated. 

Thank you for your prompt attention in.this matter. If there are any 
questions relati~ to this request Mr. Richard Westlund may be contacted 
at (703) 557-7666. 
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N ,~()Cf A TION OF 
Attachment H-2 

#J!Ml&[f][J@lfJ!fYJ [f]!JJ[][b[f].@#J[QJ@ 
LAW DEPARTMENT 
AMERICAN RAILROADS BUILDING • WASHINGTON, D. C. 20036 • 202iJ934086 

HOLLIS G. DUENSING 
G•Mrlll A ttorMY 

Mr. Henry E. 'nlomas, Director 

January 19, 1979 

Standards and Regulations Division (ANR-490) 
U. s. Environmental Protection Agency 
Washington, DC 20460 

Dear Mr. Thomas: 

Thank you for your letter to Mr. Peter Conlon of January 5, 
1979, regarding car coupling speed limits. I would like to point out 
that your letter was not received at AAR. until January 15, 1979. 

The Association of American Railroads has no rules or 
standards applying to car coupling speeds. 

Discussions with members of the AAR. staff on this subject did 
yield some information on the subject which may be useful. The minimum 
speed required to assure complete coupling, under free rolling. conditions, 
is about 3 mph. A speed of 4 mph for car coupling has been an operating 
practice in the railroad industry for several decades, and is primarily 
related to preventing lading damage of fragile commodities. In reality, 
however, achieving the optimal speed of 4 mph is difficult. Studies by 
AA1l and· freight car builders of car coupling impact speeds show about 
SO percent of the events fall into a range of 4.5 to 6.5 mph. About 
25 percent of the impacts are above 6.5 mph, and 25 percent are less than 
4.5 mph. 

The variability in key factors affecting car coupling speeds 
makes it virtually impossible to maintain consistent car coupling speeds. 
Buman factors play a large role in speed control, as well as mechani~al 
conditions such as rollability of the car, car weight, wheel bearing 
conditions, track conditions, and foreign substances on wheels and 
retarders. Tests comparing identical cars under the same conditions find 
each car reacting differently. 

The alternative to free rolling coupling is to "shove to rest" i 
a term meaning pushing cars together by a locomotive with enough force 
to close the couplers. To implement this alternative as a noise reduction 
technique would be totally· impractical due to several'· fundamental reasons. 
'l'be capacity of a railroad system depends on optimal usage of the facilities, 
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Mr. Henry E. 'lbomas, Director 
January 19, 1979 
Page Two 

which is based on the maximum number of cars which can be moved in a 
certain time period. To classify all cars by the shove to rest method 
would result in an increase in the time required to classify each car 
by at least an order of magnitude. The net result would be that the 
classification yards would not be able to handle the present or projected 
traffic flows. 

'nlank you for the opportunity to comment on this matter, If 
we can assist you with any more questions you may have, please let us 
know. 

Sincerely, 

/~6.L~ 
Hollis G. Duensing 
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( iJ~1• ~ ·• four Miles Per Hour is the stan·d· 
-

10' ard maximum safe coupling speed. 

...... 

~·) # It is a speed equivalent to that of 

.. ...,~~=-~~!~~~~--
-ea alert-Pay attention at all times while car 

movements are being made. Proper switching re
quire$ and is worthy of your best attention at all 
times. 

The shipment in the car you are handling may 
be the one you are waiting for. 

It Is a fact loaded cars run farther than empties. 

Treat EMPTIES the same as LOADS, when 
switching .. 

Observe the lading on open top loads. If some. 
thing does not look. right-Report it at once-Do 
not take chances. 

Don't let the car you are riding control you
Controlling it is a part of your job. 

The right way· is the only way to do a job p~op. 
erly. 

Give all signals clearly so that 'your meaning. will 
be readily understood. 

Give your engineman a chance by giving him 
steady signal before you give him the stop signal. 

Failure to give the engineman your full face or 
full back when giving signals mc:kes it difficult for 
him to interpret signals. Position yourself so· that 
en1lneman can see you. 

Remember the importance of proper signals. 
Take a few minutes to study your own signaling. 
Improper signals contribute much to overspeed . 
Impacts. 

In -flat switching avoid having too many cars In 
your cut- authorities say not more than 20 cars 
for bes~ results. 

. Vi~lept signals are undesirable and unneces• 
sary.J . 

AVOID accidents to man, car or lading. 

Keep knuckles open. It's easier on you, the car 
Ind the lading. · · 

H·l9 

Don't kick cars when not necessary. Oftentimes 
aJittJe slack is all that is required to make the cut. 

/- Use the ~and brake when necessary to control 
the speed of cars when engine 1s nut attached. Do 
not permit car to couple at a spe.ed exceeding 
4 M.P.H. 

Before shoving a cut of cars. know there· is 
sufficient'room on the track to hold the cars and 
make sure all cars are coupled by taking slack be· 
fore beginning the shoving movement. B"e sure 
hand brakes are properly set when cars are 
spotted. 

Cars should not be left with close clearance to 
adjacent tracks creating the haZ3rd of personal 

· injury or property damage. Be sure that car on any 
track will not foul cars on an adjacent track. 

Countless thousands of switches are correctly 
operated each day but setting ·a switch in the 
wrong position or running through a switch has 
resulted in serious and extensive damage. 

Serious damage has resulted from efforts to 
..drive" stalled cars on ladder tracks. 

Do not permit cars to run too fast out of 
i'etarders. 

· Hump riders should ride cars to a coupling. 
Haste makes waste. 

Hand brakes should be tested before cars. are 
cut off at apex of hump. 

Report mechanical defects in cars to your con· 
ductor or yardmaster so that they can be 
corrected. 

Much damage is ca•1sed by leaky air hoses. You 
can see and hear them--Correct the condition or 
.see that it is corrected. 

Comply with your operating rules. They are the 
result of experience and have been tested many 
times • 

The road·man who brings in a train with the air 
cut out of some car and fails to say anything about 
it. Is a creator of excessivP- impacts. The conduc· 
tors should make report of any cars brought into 
terminal with air brakes inoperative. 



7!te AKRON, CANTON & YO.UNGSTOWN ~~. Ccn1tfUU"I 

JOHN R. MCMICHAEL 
Praidcnf and Chief E:a:ec:utive Off"icer 

8 Nonh Jcffenon Street 

ROANOKE. VIRGINIA 2404l Arca Code 703 
981-4954 

January 17, 1979 

Mr. Henry E. Thomas 
Director 

A - 270-4 

Standards and Regulations Division (ANR-490) 
United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

Please ref er to your letter to me of January 3 seeking advice 
as to AC&Y's rules, operating practices, or recommended prac
tices which relate to locomotive and rail car coupling speed. 

AC&Y has adopted the operating Rules of its parent company, 
Norfolk and ~estern Railway Company. Hence, the response of 
Norfolk and Westen1 to this same inquiry is equally applicable 
to AC&Y. A copy of Mr. Fishwick's letter of January 11 is 
attached for your easy reference. 

Yours very.truly, 

/rwg 

Enc. 
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Mr. Henry E. Thomas 
Director 

January 11, 1979 

Standards and Regulations Div-ision (ANR .. 490) 
United States Environmental Protection Agency 
Washington, u. c. 20460 

Dear Mr. Thomas: 

This refers to your letter of January 3 requesting information 
concerning any Norfolk and \~es tern operating rule, operating 
practice or recommended practice relating to locomotive anu 
rail car coupling speed. 

The only written provision among N\~ 's operating Rules which 
relates to speed of car couplings is the following paragraph 
from Rule 103(h): 

'~hen couFling or shoving cars, prorer 
precaution must be taken to prevent 
damage." 

In the course of instructing ~"W train and engine service 
personnel, it is our practice to explain this requirement 
as prohibiting a couplin~ speed exceeding that of a brisk 
walk, or approximately four miles per hour. 

Sincerely, 

(Si~ned) John P. Fi~hwicl< 

H-21 



ALIQUIPPA AND SOUTHERN RAILROAD COMPANY 
P.O. BOX 280 

J.J.DEYAK 
--9'A:~ 

ALIQUIPPA, PA. 15001 

January 17, 1979 

Henry E. Thomas, Director 
Standards & Regulations 
Division (ANR-490) 
u. s. Environmental Protection Agency 
Washington, D. c. 20460 

Dear Hr. Thomas: 

In response to your request of Januaziy 3, 1979, our. Rule 52 is 
quoted below: 

"52. Employes performing switching must do so efficiently 
and in a manner which will a·void personal injury, 
d.9mage to contents 0£ cars, equipment, structures 
or other property. 

(a) Before coupling to or moving cars or en
gines, it must be known that they are 
properly secured and can be coupled to 
and moved with safety. 

(b) Before coupling to or moving cars on 
tracks where cars are beir· g loaded or 
unloaded, gangplanks, conveyors, tank 
couplings, elevator spouts and similar 
loading or unloading devices, must be 
removed and clear for the movement. 

(c) Before shoving cars, the cars must. be 
coupled and slack stretched to be sure 
all couplings are made. Before shoving 
cars, it must be known there is suffi
cient room to ·hold the cars. 

(d) cars must not be shoved out to foul 
other tracks unless the movement is. 
properly protected. 

(e) When switching or placing cars, they 
must be left where they will fully clear 
pass1ng cars on adjacent tracks and where 
they w1ll not cause injury to employes · 
riding on the side of cars. 
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ALIQUIPPA AND SOUTHERN RAILROAD COMPANY 
P.O. BOX 280 

ALIQUIPPA, PA. 15001 

Benzy E. Thomas, Director Page 2 
u. s. Environmental Protection Agency January 17, 1979 

(£) Where crews may be working at both ends 
of a track or a set of associated tracks,. 
the Yardmaster (or Yardmasters) in charge 
shall assure that the involved crews are 
properly and timely advised of such situa
tion so as to assure proper protection. 

(g) When cars are left on any track, they 
must be·properly secyred •. When cars are 
detached from other cars, it must be known 
that the cars left ·are properly secured. 
In setting brakes on cars cm a grade, 
brakes must be set on low end of the cut 
of cars, and slack must be bunched to know 
cars will st~nd when engine is cut off. 

(h) When cars are being pulled or shoved by 
an engine, yardmen shall take such positions 
as necessary to pass signals to the engine 
and to assure the safe and proper movement 
of such cars." 

Should you desire anything further, please advise. 
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THE ALTON & SOUTHERN RAILWAY COMPANY 
·1000 SouT'M U- ITMET. EAST ST. &.Guo•. IU.. IU07 

1'llL ....... c:ooc ... 271·-J 

H. D .. HUFFMAN 
- .__,.a llUCIOAL .......... ,. 

Mr. Henry E. Thomas, Director 
Standards and Regulations 
United States Envirorunental Protection Agency 
Washingt~n, D. C. 20460 

Dear Mr. Thomas: 

January 15, 1979 
File: A-15-3 

Your letter of January 3, 1979, received this office January 11, 
1979, concerning coupling speeds not to exceed 4 miles per hour. 

Our Unifol'1ll Code of Operating Rules effective June 2, 1968, Rule 
103: ''Precautions in Switching" reads in part, "(2) • • • Make couplings at 
a speed of not more than 4 miles per hour". 

Yours very truly, 

)Pllr 

HDH:vw 
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National R111roacs Passenger Corporauon. 400 North Capitol Street. NW. Washington. DC. 20001 Telephone (202) 393:3000 

Mr. Henry E. Thomas 
Di;rector 
Standards and Regulations 

Division (ANR-490) 
United States Environmental 

Protection Agency 
Washington, DC 20460 

Dear Mr. Thomas : 

January 16, 1979 

Your let~er of January 3 to Mr. Boyd has been forwarded 
to me for handling. 

Amtrak operates under contract with.various carriers 
to provide switching throughout the country. Under these 
contracts, the railroads operate under their own· Book of 
Rul~s, which prescribe coupling speeds. On the Northeast 
Corridor, Amtrak currently operates under Rule 130 of the 
Penn Central Rules for Conducting Transportation (copy 
enclosed) which stipulates: 

"Engines and cars must be coupled at a 
speed not to exceed 4 mph." 

This rule is a common one. In our own rule book which will 
take effect April 30, 1979, the couplirtg speed is also 4 mph, 
per Rule Number 130 (copy enclosed). 

If there are any further questions, please contact my 
office. 

Sincerely, 

CfetZ~ "' 
Vice President - Operations 

Enclosures 
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DRAFT--AMTRAK BOOK OF RULES 

,, passenger train routed to a tra7k which ~ill result 
in a station stop for receiving or discharging traffic across a 
tr~ck between that train and the station platform must stop and 
obtain assurance from the Train Dispatcher or Operator that 
other trains involved h2ve been advised of the situation and 
given instructions. When assurance has been previously fur
nished in writing or by radio, the stop need not be made. 

When a regular train running on its assigned track 
must discharge and receive passengers across a track between 
that train and the station platform, protection against other 
trains is not required when the train is running on schedule. 
~hen such a train is running behind its sch~dule, the Train 
Dispatcher must provide protection against all other.involved 
trains. 

110. On secondary tracks where Block Signal System 
rules are not in effect, trains and engines may proceed at 
Reduced Speed after receiving signal indication, permission 
of employe in charge, or in an emergency under flag protection. 
When movement has been compl~ted, it mufat be reported clear 
except wh~n clearing at an interlocking or block station. 
Trains and engines will not protect against following move
ments unless specified in the Timetable. 

111. UnlP·s otherwise specified in the Time~able, 
trains and en~-···-:; using r. siding may proceed at Restricted 
Speed and . ~:i ~ l nc t protect against fallowing i:novemen ts. 

A siding of an assigned direction must not be used 
in the rever~e direction without proper signal indication, 
nuthority of the employe in charge, or in an emergency under 
flag protection. 

Tr3ins or engines using a controlled siding will 
operate in accordance with signal indicati9ns. 

112. On a running track, movements may proceed at 
Restricted Speed after receiving signal indication, permission 
of employe in charge, or as specified in the Timetable and in 
an emergency under flag protection. When movement has been 
completed, it must be reported clear except when clearing at 
an interlocking or block station. Protection against following 
movements will not be provided unless specified in the TiMctable. 

113. Movements on tracks other than m3in, second3ry, 
running tracks, a~d sidings may proceed at Restricted Speed 
unless otherwise specified in the Timetable. 

~ Engines and cars must be coupled at a speed not 
to exce~ miles per hour. 
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not prott•<:t ag:tinst following mo\•cmcnts unless 
specified in the timetable. 

111. Unless otherwise specified in the ·timetable, 
trains nncl t•ngincs using a siding may proceed at 
Restricted S1lc<al and will not protect against follow
ing movements. 

A siding of an assigned direction must not be used 
in the re\'erse direction witl1out proper signal indica
tion. aulhorit)' of the employe in charge, or in an 
emergency under flag protection. 

Tra.ins or engines using a controlled siding will 
operate in accordance with signal indications. 

I)!. On a running track, movements may proceed 
at Restricted Speed, on signal indication, permission 
of employe in charge or as s11ecific<l in the timetable 
and in an emergency under flag protection. }'Vhen 
movement has been completed it must be reported 
clear; except, when clearing nt an interlocking, block 
station or where switch tenders are on duty. Pro
tection against followirg movements will not be pro
\'ided unless spt-cified in the timetable. 

113. Movements on tracks other than main, sec
ondary, nmning tracks and sidings may proceed at 
Restricted Speed unless otherwise specified in the 
timetable. 

@ Engines and cars ~ust be coupled at a speed 
not to exceed 4 miles per hour. 

130a. A stop must be made just prior to coupling 
occupied passenger equipment. Cars occupied by 
p.usengcrs and cars placed on tracks occupied by such 
can must be handled with air brakes in service. 

l30b. Cars placed for loading or unloading, must 
not be coupled to nor moved until all persons in or 
about them have been notified and all obstructions 
under or about the c:ars, transfer boards, and attach
ments have. been removed. When such cars are 
moved they must be returned to original location. 

Sign rcntling •stop-Tank Car Connected,• indicates 
tank cars arc connected for loading or unloading a1.1d 
must not be coupled to or moved. Cars must not 
be placed on the 1:1me track that may obstruct the 
view of 3 sign without first notifying the person in 
charge. 
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BANGOR AND AROOSTOOK RAILROAD COMPANY 
Northern Malne Junctlon Park RR 2 Bangor, Malne 04401 

Henry E. Thomas, Director 
Standards and Regulations Division 

(207) 848-5711 

February 9, 1979 

United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

At the request of Mr. Travis, I~ enclosing 
a copy of a portion of our Operating Rules relative 
to switching cars. You will note that the rule in 
question requires that a speed limit of two miles per 
hour be imposed when coupling cars. 

Enclosure 

WMH/p 

cc: Walter E. Travis 
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Very truly yours, 

;ti_ J;,. - I /7L;fin. 
-William M. ~~on 
Vice President and 

General Counsel 



THE BELT RAILWAY COMPANY OF CHICAGO 

8000 SOUTH Cl!:NTRAL. AVENUE • CHICAGO. ILLINOle 80838 

lllCHA"D P'. KOf"R09K& 
•DlkllAL. COUNelll. 

Mr. Henry E: Thomas, Director 
Standards and Regulations Division 

January 31, 1979 

United States Environmental Protection Agency 
Washi'ngton, o. c. 20460 

Dear Mr. Thomas: 

Pursuant to your request. for whatever rules we may 
have concerning operating practices relating to 
locomotive and rail car coupling speed, please find 
attached a copy of the appropriate sections of The 
Belt Railway Company's special instructions. 

Sincerely, 

gz:/Jt: 
RFK:jms 
encl. 

cci B. G. Duensing, Gen. Attny. 
Law Department 
Association of Amer. Railroads 
American Railroad Building 
1920 L· Street N.W. 
Washington, o. ·· c. 20036 
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43. AVOID DAMAGE - SWITCH CUSTOMERS 
CARS CAREFULLY 

JUDGING SPEED 
Accurate judgment of coupling speed depends upon 

correct timing. An excellent wav to get accurate timing 
"ithout a wa!ch is to count .. one hundred and thirty. 
one, one hu"ndred and thirty-two" and so on as the car 
passes a st1tion3J"Y point. With a little practice counting 
can be done at the rate of one a second. Try it. 

Ability to closely estimate speed at time car strikes is 
extreme!Y important because the resultant Jestru~tive 
effect builds up in direct ratio to the square ot the 
mpeecl. This means that impact delivered by a car coupled 
at 8 M.P JI. is not four times that at 2 M.P .H. but 16 
TIMES AS GREAT. Dam:ige to freight and car can be 
a¥Oided by always keeping coupling speed within the 
me range of - NOT OVER 4 MILES PER HOUR -
about the speed of a BRISK WALK.. 

Impact force at various striking speeds: 
Car Coupled at Units of Destructive Force 

IMPH 1 
'ZMPH 4 
3MPH SAFE 9 
4MPH 16 

5MPH 
6MPH 
7MPH 
IMPH 
9MPH 

IOMPH 

DAMAGING 

2S 
36 
49 
64 
81 

100 

44. SPEED GUIDE -To find coupling speed of 40 
Coot and SO foot car. 

Sight vertial end of car body on a fixed point and 
note the number of seconds it takes car to pass. Speed in 
miles per how is shown below. 

Damage as a result of Rough Handling makes up a 
large part of the claim bill for .Loss and Damage . to 
frc1gt11. Fram the Railroad stanapo1nt n 1s the maJor 
item in the expense. We all know tha~ Rough Handling 
can be reduced often eliminated. It ts hoped that this 
guide will be ~lpful in your efforts to prevent Rough 
Handling. 

Switch aews must function as a team. Clear signals 
properly givm ue mighty important: 

Talk it awr - prevent Rough Handling - it can be 
done.. 

40 foot car SO foot car 
Secoada (Miles per Hour) (Miles Per Hour) 

I 
2 
3 
4 
5 
6 
7 
a 
9 &UE 

IOamn.ING 
II auo 
12 
13 
14 

' . 
28 
14 
9.3 
7 
5.6 
4.7 
4 
3.5 
3.1 
2.8 
2.5 
2.3 
2.15 
2 

SAFE 
COUPLING 

SPEED 

35 
17.S . 
11.6 
1.7 
1 
S.9 
5 
4.4 
3.9 
3.S 
3.1 
2.9 
2.7 
2.5 

Car (ewder operiron are responsible to use the 
necessary judgment essential to maant:un con~inuous 
bump operation clawlication, · proper posmon of 
switches. before a car as permitted to. enter retard~rs. set 
up car retarders to the position required to properly 
nwd and control the speed of cars that wtll pemut the 
Nquired couplintt or rtqu1red entrance to meclwucal car 
llOpper not to exceed a 4 male per hour speed. 
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rID~®®~U'~~~ AND LAKE ERIE RAILROAD COMPANY 

600·GRANT STREET 

M, SPALDING TOON 
P'ltlSIDl:NT 

P. 0. BOX 536 

Mr. Henry E. Thomas., Director 
Standards and Regulations 
· Divis ion (ANR-490) 

PITTSBURGH, PENNSYLVANIA 15230 

January 15, 1.979 

United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

This is ·in response .to your letter of January 3 requesting 
information -relating to locomotive and rail car couplings. 

Industrial switching is placing cars for loading and unloading 
at various industries. Couplings are made at slow speeds with the 
engine attached and at speeds of no more than three to four miles per 
hour~ · 

Classification yard switching is usually for line haul movement 
and consists of i series of tracks with each one designated for a 
different destination. Cars are allowed to move onto these tracks 
detached from the locomotive and couple to other cars already on the 
tracks at speeds averaging five to six miles per hour. Empty cars are 
even permitted to couple to other cars at speeds up to seven and eight 
miles per hour and do so without damage. · 

We do not have an operating rule specifying coupling speeds. 
but as a matter of practice, the speeds under these two types of 
•witching are as stated above. 

Yours very truly, . 

P.re a lde nt 
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BIRI\IINGHAI\il SOUTHERN RAILROAD CO~fPANY 

JOHN L PARKER 
Q(fojfflAl SUPERINTENDENT 

POST OFFICE BOX 579 

FAIRFIELD. ALABAMA 35064 

March 19, 1979 

Hr. Henry E. Thomas, Director 
Standards and Regulations Division 
U. S. Envirorunental Protection Agency 
Washington, D. c. 20460 

Dear Mr. Thomas: 

In response to your letter of January·J, 1979, regarding rail 
car coupling speeds, please be advised that the Birmingham 
Southern Railroad Company does not have in effect an.operating 
rule, operating practice or recorrmended practice .relating to 
locomotive and rail car coupling speeds. 

Sincerely, 

JLP:ems 

H-32 



BOSTON AND MAINE CORPORATION, DEBTOR 
IJlOJf HOR811: PA.llK 

MOltTll 811.LBBlCA. MA88AC'llU8ll:Tl'tl 01 ... 

e&T/ .. 7 .. 100 

Mr. Henry E. Thonas 
Director 

ALAN G. DUSTIN 
...... ..,. All'D C•m• ll:Jlacvnvm O.wsC'Sll 

January 16, 1979 

Standards and Regulations Division 
U.S. Environental Protection Agency 
Washington, ~.c. 20460 

Dear Mr. Thanas: 

ROBERT W, :MBBERVB 

BEH.IA.!\llN JI, LACY 

'I'll~•· 

In reference to your letter of Janua~y 3, 1979. 

The Boston and Maine has issued verbal operating in
structions to its enployees that cars should not be coupled 
at a speed greater than 4 nph. The instructions have not 
been enbodied in any operating rule or written procedure. 

sincerely, 
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BURLINGTON NORTHERN 

JOHN H. HERTOG 
Senior Vice President - Operations 

Mr. Henry E. Thomas, Director 
. Standards & Regulations Division 
United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

176 East Fifth Street 
St. Paul, Minnesota-55101 

March 27, 1979 

Please refer to your letter dated March 16 addressed to Mr. J. D. 
Giallombardo, with which you forwarded a copy of your letter 
dated Janu'1.ry 3" to Mr. Muelder requesting car coupling information. 

Burlington Northern Inc. has no formal operating rule or written 
practice regarding coupling speed. As a recommended practice, 
Burlington Northern does follow the AAR recommendation of four 
miles per hour coupling speed in order to minimize dall)age to· equip
ment and lading. A chart of the coupling speed and resulting impact 
forces are on the back page of all our timetables. A copy of the 
p~ge is enclosed for your information. 

·Sincerely. 

Attachment 

Pile 40-18 Noise 

M-34 



BURLINGTON 
NORTHERN 

THE COLORADO· AND SOUTHERN RAILWAY COMPANY 
A SUBSIOIARY OF BURLl .. GTON NORTHERN 

2000 EXECUTIVE TOWER/1405 CURTIS STREET /DENVER, COLORADO 80202 

GEORGE F. OEFIEL 
President 

Hr. Henry E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
u. S. Environmental Protection Agency 
Wash·f ngton, D. C. 20460 

Dear Hr. Thomas: 

January 16, 1979 
MR .. Research 

Reference Is made to your January 3, 1979 letter concerning 
railroad noise emission standards and request for Information 
as to locomotive and rail car coupling speed. 

The Colorado and Southern Rallway Company's current Timetable 
and Special Instructions dated October 31, 1976 provides on 
page 16, copy attache~, that switching wt1l be performed 1.n a 
manner which will avoid damage to contents of cars and equip
ment and the maximum safe coupling speed Is 4 HPH. 

Yours very truly, 

~ . . 
8.F.-~ 
Attch. 
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PERFORM SWITCHING IN A MANNER 
WHICH WILL AVOID DAMAGE TO 

CONTENTS OF' CARS AND EQUIPMENT 

Safe Co11plinr Speed 

(MPH) Impact Foree 

1 1 

2 ' a 9 

c 16 

Dama1inr Couplinr Speed 

(MPH) Damarinr Fore• 

6 26 

6 36 

7 49 

8 64 

9 81 

10 100 

SPEED TABLE 

Time 
Per Mile 

Miles II Time 
Per Per Mile 

Minutes Second Hour . Minutes Second 

1 12 60 2 co 
1 16 ca 2 C6 
1 20 46 2 60 
1 25 C2.3 3 
1 30 40 3 9 
1 co 36 3 20 . C5 ac.a 3 31 .a. 
1 10 32.'7 3 41 
2 30 ' 2 10 27.S I 
2 16 H.e a 
2 20 25.'1 7 80 
t 80 H 10 

H-36 

Miles 
Per 

Hour 
22.6 
21.8 
21.2 
20 
lt 
JI 
1'1 
11 
11 
12 
10 
I • 



BURLINGTON 
NORTHERN 

FORT WORTH AND DENVER RAILWAY COMPANY 
A SUUSIOIAHV Of l!UHLINGT(JN NlJfl llH HN 

FORT WORTH CLUB BUI LOI NG. POST OFFICE BOX •J4J. FORT WOH Ttt. TE xv, 11,1<11 

GEOAGE F. DEFIEL 
President 

Mr. Henry E. Thomas 
Director, Standards and 
Regulations Division 
(ANR-490) 
United States Environmental 
Protection Agency 
Washington, D.C. 20460 

Dear Mr. Thomas: 

January 16, 1979 

Please refer to your lette~ of January 3, 1979 requesting 
information and documents pertinent to operating rules or 
practices governing locomotive and rail car coupli~g 
speeds. · 

FW&D Timetable and Special Instructions is attached and 
your attention is directed to page 16. Also attached is 
photo-copy of Rules 808 and 810 of "The Consolidated 
Code of Operating Rules." I trust these documents will 
furnish the information you desired. 

Yours truly, 

G. F. Deft el 

cc: Mr. W. L. Peck 

Ftle: 6700-3Al 
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able, hoom mmt ht' trnilin1!. Such N'(Uipment 
must be inspect1~d before being movt'd. 

Spreaders and dozers bein~ mo\'cd in trains. 
must, when practicable, be headed in the direc
tion trnin is moving, wings must be properly 
secured. 

The conductor and en~incer must be notified 
when such equipment is in their train. 

805 (E). Open-top or flat cars loaded with 
pipe, lumber, poles or other lading which has 
a tendency to shift, must not be handled in 
train next to engine, caboose, oc<;upied outfit 
cars or passenger cars. 

806. Before coupling to or mo\'ing outfit 
cars, notice must first be gi\'cn all occupant~. 
and all ladders and other equipment cleared 
before moving. 

Wht>n occupied outfit cars are set out or 
taken into yards in trains, the train dispatcher 
and the yardrn:ister must be promptly notified. 
When practicable, occupied outfit cars should 
not he placed adjacent to or in buildings or 
structures. 

Tracks upon which occupied outfit cars are 
located should not be -used for meeting or pass
ing trair.s. if it can be av~ided. 

so;,. Except in ·emergency. cars must not 
be left O!'l sidings without authority. The train 
dispatcher must be immediately notified when 
cars are left on sidings. 

808. Employes performing switching must 
do so cllicientlv and in a manner ,.,,.hich will 
avoid personal-injury, damage to contents of 
cars, equipment, structures or other property. 
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tachcd from other cars it must be known that 
the-cars left arc 1·roperly secured. IC the tr.1ck 
is on a gr;idc an<! h;inrl br;ikes nrc not s111li
cient, whrels m11"t also be blocked or chainl'd 
and; when pr"actit'ablt>, cars must be couplL•<l 
togl•ther. In S<'tting brakes on cars on a ~radl', 
brakes ·must ·be set on low rnd of the cut of 
cars and ·slack musl he hunched lo know cars 
will stand \o,.·hen engine is cut off. 

8IO. The followin~ equipment must not be 
unnccessarih· switched with nor couplings 
made in such a manner as may cause damai;c 
lo equipment or load; 

Flexi\'an or TOFC cars; 

Ou tflt cars; 

Passenger eq uipmcnt; 

Cabooses; 

Multi-le\'el Jonds: 

Cnrs l'o11tnini ng li\'l'slnck; 

Open top loads subject to !'hifting. 

811. Bdore rnakir:~ a ru:rnino::: !'",•::!l"h. 211 
mc::1ht:·r:- of the ere .. ~· mu,.t undcr5tand t!ic 
1110\·errll'nt to ht• mad••. It must be kno\l.'n that 
switches ;111cl hrllkes na• in wnrking order. The 
l'ngi11t> must be nm on straight trnck when 
praclicahlc. 

Runnin~ switdll's must not he made under 
the following conditinns: 

With cars cont;-iining explosi\·e, flamma~>lt:s 
or pois?n gas; 

O\'t'r or through .spring S\\:ilches or within 
inkrlocking limits; 

Q\·er or through remllte control or deal 
control switches when the power is on. 



PERFORM SWITCHING IN A MANNER 
WHICH WILL AVOID DAMAGE TO 

CONTENTS OF CARS AND EQUIPMENT 

Safe Coupllnsr Speed 
Im pad FOT'C8 (HPll) 

1 1 

J ' I 9 

' 18 

Daiupg Couplliic Speed 
(llPll) Damaging Force 

15 25 

• ae ., '9 

8 " I 81 
10 100 

MAINTENANCE OF WAY 
CONDITIONAL STOP 

Fonn Y Train Order 

The following fonns of or.ii authorization by the Foreman and 
acknowledgment of undcrst3ndin~ by the engineer nre to be 
a.sed to pennit tr:iins to p:iss a. red ilng without 1toppinl' with
in the llinita of a Form Y train order. 

Foreman will 1tate: "FW&:D Rnilway Foreman calllnp: Extra 
232 East about Order No. (Form Y Train Order No.)" 

Engineer must respond, identifying hla tnin aa: "This ls 
FW&D engineer, Extr:1. 232 East." 
When enltineer baa answered u above, the foreman will state: 
.. Extn 232 Eut mar pass red aignal at (Location) without 
stopping." 

The foreman may also nuthori:ze a different 1peed !rom that 
ahown in the Form Y train order by addin1t to hia instructions: 
.. Proceed at ltlPH," or "'Proceed at normal 1peed.• 

The enRineer must repeat back to the foreman the lutzuo. 
Uou Chat an liven him. 

SPEED TABLE 
'nm• Mila T!me KDu 

Per!fne Per Perllile Per 
Minutes Seconcb Hoar Mlnut.e1 Seconds Hour 

1 12 60 a '° 2U 
1 u " 2 4& 11.1 
1 ID 41 I IO ILi 
1 IS a.a • • 1 ao 40 I • 11 
l 40 .. I IO u 
l 41 au I 11 . 1'7 
1 IO 82.'1 a 41 It 
I ii IO ' 11 
I rr.e I u 
I u IU • ii 10 
I IO U.'I ., • I • M 10 • 
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COMPANY Dl ,. 
I 
Dr. W. P. Higgins, Jr., Chi•.· 

Dr. James P. Lee, Division S .: 

Abilene--------
Ama.rillo 
Anson----· 
Bowie----~~---
Childress ---, ----
Clarendon-----··---·-
D.uuart 
Decatur----·-·-.. ····-
Dimmitt--,------

Electra -··-·----·----·· 
Fort Worth---···-·--·-.. -
Fort Worth --·-----· 
Henrietta -------
Hous~n -------~, 
Iowa Park -·---·---...... , 

Lo_ckne7 -------·· .. -
Lubbock --------.&o·r•'· i 
Memphis 

.Drlemphb -------
Memphis--------
Munday--·---
Pla!nview ----------Quanah--------
Stamford-----------
Vernon----------
Welllnston--------
Wlcb.lta Falla-------



JOHN C. ASHTON 
Vice President and Secretary 

Mr. Henry E. Thomas, Director 
Standards and Regulations Divisions 
United States Environmental Protection Agency 
Washington. D.C~ 20460 

Dear ~fr. Tho::la.S: 

178 East Fifth.Street 
St. Paul, Minnesota 55101 
18121 :!98·3250 

January 17, 1979 

Please refer to your letter dated January 3, 1979, in connection with 
freight car co~-pling speed restrictions. 

Burlington ~o~hern practices govern train operations on the Oregon 
Electric. 

BN has reconunended safe coupling speeds, not to exceed 4 mph. These 
recommendations are published on the back page of all time tables. 
Copy of the front and back pages of Seattle Region Time Table 16 is 
enclosed as an example of the coupling speed requirements which 
are meant to govern operations over the Oregon Electric. 

Yours very truly, 

~re.~-
President, Oregon Electric Railway Company 

Attachment 
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PERFORM SWITCHINC IN A MANNER 
WHICH WILL AVOID DAMAGE TO 

CONTENTS OF CARS AND EQUIPMENT 

Safe Couplin1 SpHd 
(MPH) 

1 

• 
a 

Impact Fore• 

1 

' . 
9 

' ·~ 
Da111a1ln1 Cau11lin1 S11~•d 

(MPH) ----·-· -·--·. -· I & 
/--··- ·---- ··---- ----
1 8 _______ .. ____ -------·· 

7 ,-- ... ---·-· -··· 
8 

9 

10 

SPEED TABLE 

MUea 

26 

36 

49 

G' 
81 

100 

Ti.a• Tl ma 
PerAIUt Per Per Mlle ..... Second•· Hour !'tlinutea Second• 

) 'Ii 10 1 12 , •a 78.8 1 JI 
) ,., '18.8 1 20 
J '9 '6 1 2i 
t " 71.1 l 30 
J 10 ':I I 40 
> II '10.1 1 " > II 8U 1 110 
.) H 8'1.1 2 
) " eu 2 10 

' Ill 8U I 11 ., H 8'.2 2 20 , 
" ea.1 .1 30 

) .. 12.0 I . 40 
.) .. 81.0 2 46 
I -i 10 I 110 
l 19 a .. i l I .. 3 
I • 117.1 3 20 
l ' au a 31 
l I IU s 46 
l • au ' l '1 11.'7 I 
l I 12.t I 
l • au ' 10 ., 10 IU 10 

Mile. 
Per 

Uour 

60 

" 45 
,2.a 
40 
38 
u.a 
32.'1 
30 
27.fl 
28.8 
H.'1 
24 
22.6 
21.8 
21.2 
20 
JI 
18 
17 
16 
11 
11 
10 
I 
I 
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MAINTENANCE OF WAY 
CONDITIONAL STOP 

(Form Y Train Order) 

Th following forms or oral authorization by the Fore· 
man and acknowledgment of understanding by the 
engineer are to be used to permit trains to pass a red 
flag without stopping within the limits of a Form Y 
train order. 

Foreman will state: "Burlington Northern Railway 
Foreman calling.Extra 232 East about Order No. (Form 
Y Train Order No.)" 

Engineer must respond, identifying his train as: "This 
is Burlington Northern engineer, Extra 232 East." 

When engineer has answered as above, the foreman 
will state: "Extra 232 East may pass red signal at (Mile 
Post Location and specify Track involved) without 
stopping." 

The foreman may also authorize a different speed from 
that shown in the Form Y train order by adding to his 
instructions: "Proceed at ------ MPH,'' or 
"Proceed at normal speed." 

The engineer must repeat back to the foreman the 
instructions th~t are given him • 



?-Ir. Henry E. Thomas, Di.rector 
Standards and Regulations 
Division (.;.:3-490) 
United States !ilvironr.ienta.l Protection Agency 
Washi"9~cn; D. c. 20460 

Dear Mr. T'no:r.as: 

~·-

,:, .. 
~: 

C. 

Cent.ral Vermont Railway. Inc. 

2 Federal Street 
St. Albans, Vt., 0547a 

January 12, 1979 

In reply to 1our letter of January J, 1979 requestine a copy or 
our instructions relatine to rail car coupling speed, we are pleased 
to be of assist~nce ar1d have enclosed a copy of our General Operating 
Instructions which have been in effect on the Central Vennont 
Raill~ay,Inc. for a number of years. 

P. C. Larson 
Gen~ral r-:ana~cr 

&le. 
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CENTRAL VI:U!C'NT HAIL:iAY ,INC. 
GE?ml.AL IWiTHUCTIO:~S 

1.20 COUPLING REGULATIONS 

(A) When couphng cars, spl'ecl of four miles 
per hour at time of c:oupl111q must not he 
exceeded to avo1cl <1.m1aq1• to equipment 
and l.:icling. Tt11s applies to all cars 
including those with cushioned under
frames. 

(Bl Before making a couphn9 to occupied 
passenger equipment, stop must first be 
made not less than s1 x. anti not more than 
twelve feet from the pomt where cou· 
piing is to be made. 

(Cl Before making a coupling to occupied 
service equipment, persons 1n or allout 
these cars must be warned, stop must first 
be made not less than six, and not more 
than twelve feet from the point where 
coupling is to be made. 

(01 When coupling an engine consist of three 
or more units, with or without cars to a 
train or cut of cars, a stop must first be 
made not less than six, and not more than 
twelve feet from point where coupling 1s 
to be made. 

(E) Before coupling is made with or onto 
cars equipped with cushion underframes 
and/or long shank type ~uplers, the 
drawbars must be checked to e1.sure that 
they are properly lined up. Wherever 
possible, this type of car sh'ould be left o'n 
straight track for coupling. If not pos
sible, extreme caution must be used when 
coupling. 

CFI Before coupling to or moving passenger 
and service equipment cars, crews must 
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Operating Department 

January 17, 1979 
File: 741-3 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
United States Environmental Protection Agency 
Washington, D. c. 20460 

Dear Mr. Thomas: 

{!hessie System 
·2 North Charles Street 

Baltimore, Maryland 21201 

This is in response to your letters of January 3, 1979, regarding "operating 
rule, operating practice or recommended practice relating to locomotive and 
rail car coupling speed," to the following Chessie System Officers: 

H. T. Watkins - Chessie System 
J. T. Collinson - Baltimore and Ohio Railroad Company 
J. T.· Collinson - Chesapeake and Ohio Railway Company 
J. T. Collinson - Lake Front Dock and Railroad .Terminal 
w. P. Coli ton - Western Maryland Railway Company 

As a member of the Association of American Railroad (A.A.R.) Chessie System 
subscribes to the carrier loading rules developed and published by the Opera
tions and Maintenance Department of the A.A.R. These rules require that shipper 
blocking and bracing proposals be subjected to impact tests, as well as fieid 
tests, prior to rail industry acceptance. The impact test calls for satis
factorily sUbjecti~g the test shipment to a series of 4, 6, B and reverse 
8 MPH impacts. 

Chessie recognizes that the objectives of car handling standards and loading 
rules are to minimize damage and that-shippers, like carriers, are not always 
consistent in meeting optimum levels of performance in every shipment trans
ported. While we strive to keep impacts within the 0 to 4 MPH range as ac
ceptable for desired handling, we recognize that factors other than human 
element influence the speed at which a car couples, such as track gradient, 
equipment condition, hump retardation techniques, weather conditions, .:ind the 
occasional failure to any of the previously mentioned subjects. We attempt to 
define these factors, use good judgment and provide educational assistance to 
crews through an aggressive careful car handling program. Chessie's program 
is just one of many in the rail industry and includes a measurement system that 
quantifies impacts of 5 MPH or more. 

We aqree with your statement that railroad yard operations and rail car coupling 
speed can be a factor in the total noise level of a yard. However, there are 
many variables that also bear some relationship to the noise generated during 
switching operations. some are: 
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Mr. Henry E. Thomas 
January 17, 1979 
File: 741-3 
Paqe 2 

A. Loaded car versus empty car. 
B. 'IYpe of car. 
c. Type of coupler. 
D. car coupling to solid cut. 
E. Car coupling to another free standing car. 
F. Geography surrounding yard. 
G. Lading in car. 
H. Weight of car and lading. 
I. Nwnbe~ of cars on adjacent tracks. 
J. Human factor (Judgment). 

Every switching move, coupling, uncoupling and doubling up trains for dispatch
ment hinges on judgment, by crew members individually and collectively numer
ous times per hour and hundreds of times per tour of duty with 10 to 20 crews 
per hour in more congested areas working within or into or out of a yard area. 
There is no alternative to our present technique, based on the present tech
nology, without crippling effects to the rail industry. 

As stated above, for a variety of reasons, not all cars are consistently 
coupled within the same range of speed. Since it i~ impractical because of 
the influence of other variables on the amount of noise generated by an in
dividual coupling(s), we feel that it is not realistic to establish a coupling 
speed standard as a control of yard noise levels. 

Yours very truly, 

~~~ 
Vice President-Transportation 
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Operating Department 

{!hessie System 

January 23, 1979 
File: 741-3 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division 
United States Environmental Protection Agency 
Washington, o. c. 20460 

Dear Mr. Thomas: 

2 North Charles Street 
Baltimore, Maryland 21201 

This is in response to your letter of January 3, 1979, to Mr. B. 
G. Lawler, Assistant Vice President, Baltimore and Chicago Terminal 
Railroad Company, regarding "operating rule, operating practice or 
recommended practice relating to locomotive and rail car coupling 
speed." 

My letter of January 17, 1979, covered similar letters to other 
officers on the Chessie system. That letter would also apply to 
operations on the Baltimore and Ohio Chicago Terminal Railroad 
Company. 

nt-Transportation 
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CHICAGO & IIJ,JNOIS MIDLAND RAILWAY COMPANY 

fOIT O•PICI IOX llt 
SP.INGFIELD, ILLINOIS 62705 

January 11, 1979 

Mr. Henry E. Thomas, Director, 
Standards and Regulations Division (,~~-490) 
United States Environmental Protection Agency, 
Washington, D. C. 20460 

Dear Sir: 

Reference is made to your letter of January 3 requesting 
information as to whether or not we have in effect an operating 
rule relative to locomot~ve and rail car coupling speed. 

Enclosed is a copy of our Stations and Special Instructions 
for government of our employees in which you will note on pages 
27 and 28 that we do have· a recommended coupling speed of 4 miles 
per hour. 

WGH:K 
Encl. 
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Yours truly9 

.:"ft~ J!; .,"~7' 
w. G. Harvey·, 

Executive Vice President 
and General Manager. 



CHICAGO AND ~ TRANSPORTATION COMPANY 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division 
U. S. Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

.IAME:S A. ZITO 

VICS P'"SSIDSNT • OP'S"ATIONS 

February 26, 1979 

Your letter of February 20 addressed to Mr. J. R. Wolfe on the 
subject of "Coupling Speedu has been referred to me. 

We do ~ have an operating rule that specifically states the 
maximum speed for coupling cars. Our Consolidated Code of Operating Rule 
808 reads as follows: 

SOS. Employes performing switching must do so efficiently 
and in a manner which will avoid personal injury, 
damage to contents of cars, equipment, structures 
or other property. 

While we do not specify that couplings should not occur at speeds 
greater than 4 MPH due to the varied physical cnaracteristics of our many 
yards, we recognize that this is the ideal coupling speed and this speed 
is our goal wherever conditions permit. 

Since the year 1971 we have had a "car Handling Program" to 
eliminate the rough ha'ndling of cars and loss and damage to freight; our 
yard forces are taught and instructed to use minimum coupling speeds. This 
1a enforced by both Freight Damage Prevention and Division Officers by the 
use of "radar". Violations are handled ill the same manner as any other rules 
riolatiou. 

This program has resulted in 84% of all coupling speeds made at 
4 ~ or leas systemwide. We have also spent large sums correcting the 
grades in yards on the Iowa and Lake Shore Divisions so that it was 
practicable to enforce our stated goal of 4 MPH or less speed in coupling 
cars. 

Very truly yours, 
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.· I 

~·Chicago! ~ilw~ukee, St. Paul 
-···:// and Pacific Railroad Company 

516 West Jackson Boulevard 
Chicago, Illinois 60606 
Phone 312/64S.3000 

January 18, 1979 

Mr. Henry E. Tho~as, Director 
Standards and --Reculations 
Division (AN'R-490) 
United States Environmental Protection Ar,ency 
Washinrrton, D. c. 20460 

Dear :.~r. Thomas: 

Your letter of January 3, 1979 to Mr. B. J. 'Horley, 
Chicato, Hilwaul~ee, St. Paul & Pacific Railroad 
Co~pany; requestinr, information on couplinG speeds 
has ·been ref erred to me. 

This carrier does not have an ope~ating rule 
indicating a specific coupling speed. Our trainmen 
and enginemen performing switching must do so effi
ciently and in a manner \ihich will avoid personal 
injury, damace to contents of cars, equipment, 
structures or other property. 

Plattenber r 
General Manae;er 

cc: Messrs. B. J. Worley 
G. J. Barry 



CHICAGO UNION STATION COMPANY 

WILLIAM M. l"REUNO 

•aN& .. AI. MANAO .... 

ato SOUTH CANAi. STRltrT 

CHICAGO, ILLINOIS 60608 

FINANCIAi. 8°11200 

Mr. Henry E. Thomas, Director 
Standards & Regulations Division 
United States Environmental Protection 
Washington, D. C. 20460 

January 11, 1979 

Agency 

Please re:a~ to your letter of January 3, 1979 to 
Mr• N. H. Goodrich, asking if the Chicago Union Station 
Company has in effect an operating rule, operating 
practice or reconunended practice relating to locomotive 
and rail car coupling speed. 

The Chicago Union Station Company does not have a 
specific rule governing coupling speed. 

Yours very truly, 

W. ~ .. 

WMF/mb 
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fJ~,«:~~ ~~Jm.~D Co~ 
229 Nolichucky Avenue 

THOMAS D, MOORS, la, 

Sueuttr• Vin ..._.eat • 
O..enlManaa• 

Mr. Henry E.· Thomas, Director, 
Standards and Regulations, 
Division (ANR-490), 

UWIN, TENNESSEE 3'7HO 

January 11, 1979 

File: 995·1 

United States Environmental Protection Agency, 
Washington, D. C. 20460. 

Dear Mr. Thomas: 

In response to yours of January 3, 1979, relative to four 
miles per hour coupling requirement, I 'attach copy of our current 
Operating Rule Book effective September 15, 1955, and current 
Time Table No. 32 effective February 16, 1975. 

You will note Rule 103 (d) on Page 38 of the Rule Book and 
the inside front cover .of the Time Table contain our rule and 
policy regarding coupling speed. 
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Sincerely yours, 

~,Q .. 
· Executi~e \;i~~

1

President 
General Manager 



a trainman must afford protection at uossina1 opened unt.il auch 
crouintJ are closed. 

103 (c). Whm n«nury to control an by h2nd brakes. it 
nut.be asccruintd th;at such brakes arc in itood order. 

Whm cars are ldt standin(. sufficient hand brakts must be 
~.Pplicd to keep them from moving, or other prcautions taken, 
ii r>ccessary, to ~sure th;at they arc properly secured. 

Cars ldt standing on any track must dear other tracks. in
IUlatcd joints and clearance points. Road crossings must be 
cleared 100 feet where practicable. 

103 (d). When coupling or switchinir ors. or when cars 
are cut off in motion. couplinit sptt<h must. be held within safe 
imits (not to ucct'li four miles per hour if ')(miblc) and proper 
p_reautions taken to pre,·cnt damage or foulinK other tracks. 
When engines arc workinK at both ends of a track. movement 
·.nast be made carefully to avoid injuries or damage. · Before 
~ slack must be stretched to insure that cars are coupled. 

104. Conductors are responsible for the position of switches 
med b7 them and their tr3inmcn. except where switch tenders arc 
ltationcd. Switches ramt be properly lined after havin1 been 
med. 

A switch must not be left open for a followinR' train or engine 
.tas in charge of a tninman of such train or engine. 

When practicable. the cngineman must see that the 1Witches 
ttear the engine are properly hned. 

Employes linin« switches must '"' tha; t11e poinu fit properlJ 
8Dd that switch targeu are m the proper position. 

A train or engine must not foul a track until switches con
llCdcd with the movnncnt art properly lined. or 1n the case of 
~rinr switches. until the noon.ii route is Sttn to be clear. 
Whm waitinit to cross from or.e track to another and durinir the 
811\'roach or ~U.lll:C of a train or cnltlnc on tracks involveod,. all 
twitches connected with the movement must be secured in normal 
pition. Swicches must not be restored to normal pusiuon until 
tbe mowmcnt is completed or clear oi the main track involved. 

W1tcrt trains or cnirinn arc required to rcport clear or main 
~ such report must not be ~ until awitch h.u bcea ae
csed in ill nonn.&1 powtioa. 
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Noor1-Ru~ 10• •rrlitt OlllT to !land cpttatf'd ••••chtt. WllH 1prin11 
w dual conirol •w!1chr1 are opu.arN 111 b.anJ, 1br1 arc coo.trued to be 
lla..t operated •••l~bn anJ rule 10~ .applaca. 

104 ·(a). After an m1ploye ch:mgcs a switch to let a tr:iin 
or engine into or ouc of a track. hc- must. t1kc a po~ition not less 
than 20 feet from the switch. Employcs must not stand in such 
a position as to obscure the view oi switches or si'>ruls <lS seen 
from an approaching train or cn..:me. 

No attempt must be made to change a switch until the bst 
wheels are clear or the points. 

104 (b). A switch found damaged or Jc:fcctivc must be sc• 
curely spiked in proper position, noti.-c giv.:11 to the section fort• 
man 1n~ a report made at once to the Chict l>ispatchcr. 

Every n.ain track switch in normal PQsition must he lucked. 
Employes locking the switchc:s must clu:ck the lock and know 
that it is .secured. After·orcning switch c1wipped with lock the 
lode must be placed in the hasp. Switch locks found ddective 
or missing must be replaced promptly i( practicable, a report 
made to the chief dispatcher and the s«tion foreman notitied if 
possible. 

104 (t). Derails must be stt to derail and locked in that po
sition, except when lined to permit rno\·ements. En1ployes must 
be on the look out for derails on all side tracks, except passinl 
sidinp. 

104 (d). A hand thrown switch. pipe-connected with derail. 
mmt not be restored to normal position until the movement hat 
dared the denil. 

104 (e). When a train backs in on a sidinir to be met or 
passed by a.nothrr train and is in the clc:i.r the en~ineman must 
tee that the switch is set ior the main track. l::nginemm must. 
know that derails and other switches are properly set before 
111inc them. 

104 (f). When a tnilinR' movcmm~ throuith a sprinlf switch 
ls 1coppcd before passinir entirely through the switch, the move
ment must not be reversed, nor slack taken, until it has bccl'I 
ucutaincd that the switch is properly seL 

104 Cs). Runninr switches are prohibited cxcriit when tht1 
CUI k made without cbniter to cmployrs, rquipmrnt, or con• 
tmla of catL It must be known that the track is clear and the 



1275 D.cly Avenue 
Bethlehem, Pcnn~ylvania 18015 

Janunry 19, 1~79 

Mr. Henry E. Thomas, Director 
Standards end ReQl.letions Division (AHR-490) 
United Sta :,es Environmental Protection AGency 
Washington, D. c. 20460 

Dear Mr. Thor:ias: 

In reply to your letters of Ja.nu~ry 3, 1979, relctinG to c~r coupling Gpeed 

in railroad yard operations, all the railroads linted bcloir e.re small term:.nal and 

switchins railroads. They do not have any humping opera.tions and flat switchine with 

rolling couplinGs is held to an ~bsolute minir.mm because there ere no lar~e clnssi-

fic.ation yards. Most switching to assemble cars is performed at local points involv-

ing small numbers of cars rather than in concentrated yard areas. For these reasons 

the railroads do not have written operating rules or recommended practices relating 

to locomotive and rail car coupling speed. Their operating practices, however, are 

such that all ~ailroad movements are made at moderate speeds seldom exceeding tha~ of 

a walking pace and the speed of coupling impact is considerably less than that so as 

to minicize, really to eliminate, car and lading damaee. 

Very truly yours, 

CONEMAUGH & BLACK LICK RAILROAD COMPAflY 
PATAPSCO & BACK RIVERS RAILROAD CO?·:PANY 
PHILADELPHIA, :&"""THL.c..-rm.1 A.T1D UEW ErmLAND 

RAILROAD OOI·:PANY 
SOUTH BUFFAW P.AILWAY CO?-l'ANY 

,._....~---""'""".....,;-

T. H. SC;i'Jll.Cl 
President 
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CONRAIL 

llCHAID I. HASSELMAN 
SENIOI VICE rtESIDfNT 

OPEIATIONS 

January ~2, 1979 

Mr. Henry E. Thomas 
Director 
Standards dnd Regulations Division 
U.S. Environmental Protection Agency 
Washington, D. c. 20460 

Dear Mr. Thomas: 

This refers to your January 3 letter to fonner President 
Spence inquiring whether Conrail has an operating nile 
or practice relati"ng to coupling speeds. 

This subject is covered in Rule 130 in our present Book 
of Rules. Copy of the applicable p2.ge is attached. 

Sincerely, 
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not prnh'd ai.:ai1l\I l11ll11wi11J! 111ov1·111c·11ls 1111l1·~'i 
s1wdfi1·1I i11 tlll' li1111'1alilc-. 

111. Unlcs'i othc.·rwisl' s1wdfic.·cl in tl1c tinwtahlc, 
lr:ains ;11111 <'ll~inc•s 11si11~ a sicli11g may proc.·c.•c•cl at 
llt'shidc·cl Sp•·<'tl ;11111 will 1111t prolt'c.·t ;1gainst follow· 
ing tnOVt'lllC'lltS. 

A sicling o( an :t'isiJ.:111•11 1lit1·di1111 mmt 11ot he• mt•d 
in tlw rc•\·c·rst• clin'<'lion without prup..r 'iiJ.:nal intli<.·:t· 
tiou, authorit)' of .thr c·mplnyc• in d1ar~c·, or in an 
~mc·r~t·nt·y umlt•r lli1g prolt•cticm. 

Trains or c.·n~incs wiinf! u l"Cmf rollr.tl sidin,.: will 
opc.•riltt! in acccmlanc·c with si~1101l imlic.·atiom, 

112. On a running trade, mo\•cmrnts may procc<'d 
at ll1•strid1•1I Spc·c·cl. 011 siJ.:n.11 i1ulk;1tio11, pl'rmis~ion 

of t•mplnyc· iu t·har~t· nr as s1wdfit•cl i11 tlll' •imt.'lahlt! 
and in au t'lllt'rJ!1•1ky uudc•r Ila~ proh'dion. Wht·n 
ntO\'t•mt·nt has hc•t•n t•omplt•lt•cl it must he n·portcd 
clc•;cr; <'Xcc•pt. wlwn dc·arin~ nt ;m inkrlot·ki111~. hlod( 
station or wl11·r<' swit<:h ll'ntll'rs mt• on duty. Pro· 
tt•diou a~aim.t following mm•t•mc•nts will not he pro
vidccl nnlt•ss ~Pl'l'ifil·tl in thc• timl'tahlt'. 

IJ3. Mm·cmcnts on trncks otl1<.•r tlwn main, sec· 
nndary, running trades :11111 !iidings "ftPY proceed at 
l\cstriclt'cl Spt•etl unlt•ss othrrwisc !ipl•cificd in the 
timetable. 

130. Engim•5 and l'nrs must he coupled at a speed, 
not to <'Xct•ecl 4 mil<'s pt•r hour. 

130a. A sto1l must he mmfo just prior to coupling 
occi1pi«'d passl·n~cr t!(z11ipmt•nt. Cars 0<.·cupiC..'<l by 
rasiwn~Ns :me.I l'llr5 plact•d on trnclcs ocl.·11pic.·cl hy such 
car~ must he h•uullc.·cl with .air hrnkcs in srr.·ice. 

130h. Cars placed for loading or unlo:tding, must 
not he t•o111llt•d to nor movt•ll until all 1wrsons in or 
ahout tlll'm hnvt• hct~n notifit•cl alul all ohstructions 
under or ahout the caris, trnnsft•r hoards, :mcl attnch- .. 
nl<'nh ha\'t! httn rcnlo\•t•d. When , sud• cars are 
nmvt'CI tlwy must h<' rt•turnr.d to original loeation. 

Si,;n rcatlini.; •stop~ T;mk Car Connt.'Ctcd," indicates 
h•nlc cars nrc oonut•ch•d for loallin~ nr unlmuling and 
must not ht• <."Olllllcd to or mo\'ctl. ·Cars must not 
be pfat"nl on the samr trnc~ that may obstruct the 
view or a :-ig•• without first notifying the pcnon in 
charge. 
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W•ndsor Stat•Oll. Monrreal. Quebec H3C 3E4 
Tel (514) 861·681 I 

CPRail. [4 
January 11, 1979 

File No. 59-1-00 

Mr. Henry E. Thomas, 
Director, 
Standards and Regulations 

Division (ANR-490), 
United States Environmental 

Protection Agency, 
Washington, D.C. 20460 
U.S.A. 

Dear Mr. Thomas: 

In reply to your letter of January 3 requesting 
copy of any instructions in effect on CP Rail 
dealing with coupling speeds. 

The following instruction contained in Form CS 44 
is included for the guidance of employees: 

"When coupling cars together, speed of four miles 
per hour at time of coupling must not be exceeded 
to avoid damage to equipment and lading. After 
coupling, it must be known that locking blocks 
and pins of the coupler have dropped into place. 
Slack must be taken or seen to run out to ensure 
a proper coupling has been made." 

Yours truly, 

~- ~Sl. ~ty Chief Engineer. 
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TUE Ct'Y.AJJOn.\. VAT.LEY RAII·'''A v CoMP.\NY 

R. D. Hll.\PF.R 
•&NC•A&. •Ufla•11111r•NOCNT 

DIR CLAHK A'\'K:'llt."K 

p, ·o. uox. oota 

CLKVKLANI>, onro 4·UOl 

January 30, 1979 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
United St~tcs Environmental Protection Agency 
Washington, D. c. 20460 

Dear Mr. Thomas: 

Please refer to your Certified letter of January 3, 1979 
wherein you requested information about certain operating 
practkes. '. 

The Cuyahoga Valley Railway Company is a Class II railroad, 
located in the confines of Jones and Laughlin Steel Corpo
ration in Cleveland, Ohio. We own 13.71 miles of track and 
are registered with the Federal Railroad Administration a~ 
having Class I track. 

Our railroad is located on the banks of the Cuyahoga River 
and is a flat, yard switching operatic~ with a published 
maximum speed not to exceed ten miles per hour. 

11le rule in our operating ~le book which specifically 
refers to coupling speed is under the Engineers' Section -
Rule #223 (f) which states, "He must exercise caution and 
good judgment in starting and stopping and in moving and 
coupling equipment, so as to avoid injury to persons or 
damage to property." 

Very truly yours, 

niE CUYAHOGA VALLEY RAILWAY COMPJ\'4Y 

c;:;;t3fl7?'-
R. B. SHAFER 
GENERAL SUPERINTENDENT 

RBS/l 
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[)ELA WARE AND HUDSON RAILWAY 

ALBANY, NEW YORK 12207 

KE.VT P. S//OE.\IAKER 
flrr1idrnl ud Chitf E.<r<uli.r (~fficr. 

Mr. Henry E. Thomas, Director 
Standards and.Regulations 
Division (ANR-490) 

United States Environmental 
Protection Agency 

Washington, D. C. 20460 

Dear Mr. Thomas: 

January 17, 1979 
369 

Reference your letter of January 3, 1979 regarding railroad noise 
emission standards and, in· particular, the speed of coupling im
pact. 

Over the past years we have circularized the use of the four (4) 
miles per hour maximum coupling speed in con~ection with our loss 
and damage prevention programs. However, we do not have in effect 
at this time an operating rule, operating practice or recommended 
practice relating to coupling speed. 

Very truly yours~ 

///~~._:__ 
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JOHN J. VESS 

au .. T. SAP'ETY, AULIE• & TRAINING 

DDLD, DIVN. - CIENVltlt, COLD. 

Mr. Henry E. Thomas, Director 

... a. •ax 54•:1 

DICNVIClt, COLORADO BO:Z 17 

ROY 8. ENO 

DtltlCCTDlt 

8AP'ICTY, AUL1t8 & TRAINING 

Januar;;• l?, 19?9 

Stanrtards and Regulations Division (AN'il-490) 
United States Environncntal Protection Agency 
Washington, D.C. - 20460 

Dear Mr. Thor.ias : 

JDHN E. ABERTDN 

8UPT. BAirETY, AULEB & TRAININQ 

UT.AM DIVN. - RDPUI~ UTAM 

Mr. E. P. Herrick, our Environmental Engineer, referred your letter of Jan. J, 19?9 
to me for handling. This refers to operating practice or reco111Menrlerl practice relatinr, to 
locomotive and rail car coupling SpP.ed. 

Under our opP.ratinr, rules for Enr,inemen, ntle 9-J~ reads, quote.1 "While switching, they 
mu,st give close attention to signals. The locol'lotive must be hanrllecf with great care ·.-1hen 
making couplings~. end quote. 

When it comes to specifying the actual speed when making a coup;ing, we rely on our 
time-table rule 25, as pictured below. 

25. AVOIP OAl\IAGF. ·-SWITCH CU!ITOMF.RS' 
. CAR.'i CAKu·u1.1.v 

U\'t.;H.'\l't:t:n ("ou11lin1t1' nr,• 111\MAHI:-.:<; -· 11,.r,"11 ~·hat 
h11111•·11,. 

.a niu,,. per hour LJ SAt't: CO UPI.ING SPt:~:D 
5 nllh'll 1x·r hour n - ll11m11u1• hl•l(ll\ll 

Ii mlb 111.·r IMour I I - :.! I /-1 lhut•,. 11,. 1l1111111ich11e "" ·I 1\11'1 I 
7 mllcii per huur 0 - a Chm·• 111 d11n111icln1< n1 4 1\11'11 
11n1lb111.·r huur n - 4 t1in1•11111cl11m111tln1t1111 4 Ml'll 
U n1ik.,. &ll'r huur [1. - :i lin11'll 1111 l.hanmi:inic 011 4 1\11'11 

10 mib ~r hour D- 0 linw1 n1 dumaicinic 111 4 M I'll 
. U11nllllCl' to rn•il(ht or , ... r rnn Ix· U\'Oicl,•d h)• nhrn)·~ kr1·11ini: 

n1u11lintc a1x,·cl wilhin tlll· ,.nfl.o r411111" • NOT OVt:K •I Mll.t:S Pt:R 
I HOUR. A BRISK \\'Al.K. 

HANDLE •"Rt:IGHT·CAKt:FUl.LV ANI> 
KF.t:P OUR CUSTOMt~RSI 

SS 

Throughout our rule structure in Operating nnd Satety niles and inst.ructions, we rr.fer 
to sate coupling ~peeds, handlinR locor.iotives and cars carefully when 111aking a couplil'1C, etc., 
but til'le-tab\e rule ~I!"• t.he only .;eE,rul~ion t~at specifies an ac~ual speed. 

cc E,P; Herrick · · H-sg Since'rozy,..f2?:z3~ 



THE DETROIT AND TOLEDO SHORE LINE RAILROAD COMPANY 
Ill WlaT L.AP'AYl:TTl:'AVlNUl 

DETROIT. MICHIGAN 48226 

W. 0. BLADES 
VICI "llSIO[llT & GElllltAL NAllAQlll February 15, 1979 

Mr. Henry E. Thomas, Director 
Standards and Regulations 
United States Environmental Protection Agency 
Washington, D. c. 20460 

Dear Hr. Thomas: 

Referring to your letter of January 3, 1979, addressed to 
President Adams of the Detroit and Toledo Shore Line Rail
road, which he has forwarded to me to answer concerning 
your request for any information we have relating to loco
motive and rail car coupling speed. 

Enclosed please find copy of page 19 of current DTSL Time
table no. 34 which, under Equipment Restrictions, Paragraph 
4, Sub-paragraph C, Item 2, states "When coupling cars, 
speed of 4 miles per hour at time of coupling must not be 
exceeded to avoid damage to equipment and lading". 

Yours truly, 

/y ,~ 1,J k£ i/ 
Vice President and 

General Manager 
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TIMETABLE No. 34 - SEPTEMBER 12, 1976 

fCC1ntinutd from pare JaJ 

D&TSL FOOTNOTES (Continued). 
3 INTERLOC:KINGS (Continued) 

3.4 Dra\~bridgc. 
N&W .... Mileage 46.9 (River Rouge) ...• Me
chanical. 

3.5 Rnilway crossing at grade. 
CR ..•. Mileage 46.8 (Vicloria Avenue) •••• Con
lrollcd. 
Contact Operator River Rouge Bridge for insuuc
tions. 

3.6 Railway crossing at grade. 
CR .... Mileage 43.S (Ecorse) .•.. Mechanical. 
Operated by CR Trainman. 
Normal position clear .for l>& TSL. 

3. 7 Railway crossing at grade. 
CR/DT&I. ... Mileage 37.3 (FN) .... Mechanical. 

3.8 Railway crossing at grade. 
CR .••. Mileage 34. 7 (Edison) .... Controlled. 
Contact D&TSL Tr.ain Dispatcher for instructions. 

3.~ Railway crossing at grade. 
CR ...• Mileage 34.1 C Denby) .... Controlled. 
Contact D&TSL Train Dispatcher for instructions. 

• 3.10 Riiilway crossing at grade: 
· CR •.•• Mileage 18.7 (Ford Crossing) •••• Con-

trolled. . 
Contact D&TSL Train Dispatcher for instructions. 

3.11 Railway crossing at grade. 
CR •.•• Mileage 17 .4 (Monroe) •... Controlled. 
Contact D&TSL Train Dispatcher for instructions. 

3.12 Railway crossing at grade. . 
CR •••. Mileage 16.8 (Plum Creek) •••• Controlled. 
Contact D&TSL Train Dispatcher for instructions. 

3.13 Railway crossing at grade. 
IT ..•. Mileage 0.6 (Boulevard) .... Controlled. 
Contact TT Train Dispatcher for instructions. 

.C EQUIPMENT RESTRICTIONS 

4.1 (A) Back-Up and Forward Pushing Movements 
(Freight Equipment): 
(I) To prevent jack-knifing or Jiesel uni1s dur

ing these movements, the following limits 
arc p!aced on lhc number of working uni!: 
penn1t1cd whenever 20 or more cars arc in
vol\-ed: 

1800 H.P. or smaller - 3 units 
2000 H.P. or larger - 2 units 

The units allowed to work must be those 
leading in lhe di~ction or lhe movement 
(next to the can) and the then 1railing units, 
If any, musl be isulateJ. unlil movement 
~pleted. Any dead ur idling units located 
between the orcrating unils anJ the cars 
must be set ol! bc(o~ movement is started. 
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4 EQUIPMENT RESTRICTIONS (Continued) 

(8) Engine and Tonnage Restrictions: 
The maximum number of working units per
mitted in any engine consist is restricted to 24 
motQrizcd axles and the permissible tonnage is 
rcslricted to an amount which can be handled 
by 18 motorized axles. 

(C) Coupling Regulations: 
When coupling an engin · consist of 3 or more 
units to a train, or cut of cars, a stop must first 
be made between 6 and J 2 feel from point of 
coupling. The· coupling is then to be made as 
gently as possible. 

(1) Before making a coupling to passc;1ger 
equipment or outfit cars that may be oc
cupied, stop must first be made not less lhan 
6 feet and not more lhan 12 feet from the 

< 
point where coupling is to be made. 

2) When coupling· cars, speed or four miles 
per hour at time of coupling must not be 
exceeded to avoid damage to equipment and 
lading. 

(D) To guard against damage to equipment or injury 
to employees or others, cars cq1:1ippcd with tie
down chains must not be moved until chains are 
properly secured in a manner that they can not · 
fall oil and drag. 
On cars eqnippcd with storage boxes, chains 
must be stored 1hcrein when not in use. 
On cars equipped with chains attached to top of 

. stakes, chains must be suspended inside stake 
and positioned behind retaining bar when not 
in use. 

(E) When handling multi-level, TOFC, hydro
cushion roller bearing equipment and all cars 
60 rt. and longer, extrome care must be taken 
IO couple, uncouple, separate cars on straight 
track, and insure that cars arc standing at rest. 

(I) Due to the length of such can and the fact 
that the trucks are recessed (rom the end, 
special care must be given 10 sec that they 
are shoved into clear when switching is to 
be performed on adjacent tracks. 

(2) Before coupling onto such cars, a slop m'ust . 
be made not more 1han JO feet away and 
draw bar alignment checked lo determine 
if the draw bars line up and will not slip by. 

(3) Extreme care must be: exercised through 
turnouts and sharp curvature to insure that 
such can will not be truck-bound or that .. 
the comers will not bind due to curvature 
of track. 

(4) 'Sensitivity of roller bearing or delayed slack 
action in hydro-cushion unJerfram~ or 
aboc:k absorbing drawbar equipment, and 

(Contln11e4 on ~It 10) 



January 16, 1979 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division 
United States Environmental Protection Agency 
washington, D. C. 20460 

Dear Mr. Thomas: 

In response to your letter of January 3rd requesting 
1nforrrBtion on rail car coupling speeds, please find attached 
the inside rear cover of DT&I's latest Time Table. I have 
also attached ttre front cover for your ea_se in identification. 

I trust this 1nfonnat1on will prove helpful to you. 

Gl.S:ea 
Attchs. 

CC: Hr. W. H. Demsey - AAR 
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Yours truly, 

/~ Q:;~ - a; 
G. L. Stern 
Vice President-Operations 



AVOID DAM AGE - SWITCH CUSTO~~ERS CARS· CAREFULLY 
JUDGING SPEED 

Accurate judgment of coupling speed depends 
upon correct timing. An excellent way to get ac· 
curate riming wit~out a watch is to count "one 
hundred and thirty-one, one hundred and thirty• 
two'" and so on as the car passes a stationary 
point. Vlith a lillle practice counting can be done 
al the rate of one a second. 

Ability lo closely estimate speed er lime tar 
strikes is ex rremely important because impact 
force builds up. as the square of the speed. This 
means that impact delivered by a car coupled al 8 
.mph is nor four rimes that at 2 mph but 16 TIMES 
AS GREAT. Damage ro freight and car can be 
avoided by always keeping coupling speed with
in the sofe ran~-NOT OVER ' MILES PER HOUR 
-A BRISK WALK. 

Impact 
Force 

Al Various 
Striking 
Speeds 

c. ..... 
c ....... ef D. 

• .......... 

il 1 mph 
2 .. 4 
3 9 
4 16 
s .. 25 
6 .. 36 

1 7 .. •9 ·r 8 • 6<I • 9 • 81 
10 • 100 

To Find Coupling Speed of •O Foot and 50 Foot Cars 
Sight veilical end of car body on • Cw c .. l ~:- ...... 

fixed poinl. and note the number of ... 
seconds if takes car to pass. Speed in 

.... , "-··- ...... 
miles per hour is shown opposite. 1.: 28 .. 35 

Damage as a result of Rough Hand· 2 .• 1 • •• 17.5 
ling malles up a large part of the claim 3 •• 9.3 •• 11.6 
bill for loss and Damage to Freight. ••• 7 •. 8.7 
From rhe Railroad standpoint ii is "lhe · 5 .• 5.6 .. 7 
major irem in the expense. We all 6 .• 4.7 •• 5.9. know that Rough Handling can be re-
d.uced. often eliminated. II is hoped '·· 4 •• 5 
that this table will be helpful in your 8 .• 3.5 •••.• 
efforts lo preven~ Rough Handling. 9 .• 3.1 •• 3.9 

10 .• 2.8 •• 3.5 
Switch crews ·must function es • 11 ... 2.5 •• 3.t . team. ~Cleer signals properly given are 

12 •• 2.3 - 2.9 mighty imporlanti telk ii over • • • 
Pr"°ent Rough Handling • • • II c. .. · 13 •• 2.15 .. 2.7 ..... 14 .. 2 .. 2.5 

..., 
'° I z 



DO IT THE SAFE WAY 

DULUTH /41//SSABE AND IRON RANCE RAILWAY COMPANY 

SUPERINTENDENT'S OFFICE·• PROCTOR, MINNESOTA 5581 O 

I. L WAGNER 
lupertntlndent 

January 10, 1979 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
U.S. Environmental Protection Agency 
Washington, o.c. 20460 

Dear Mr. Thomas: 

This is in response to your letter dated January 3, 1979, wherein you 
requested infonnationonwhether the Duluth, Missabe and Iron Range Railway 
.Company has at this time in effect an operating rule, operating practice 
or recor.rnended practice relating to locomotive and rail car coupling speed; 
and also requesting.copy of such rule or recorrmended practice, if there is 
one in effect. 

Operating employees in switching service on this carrier are governed by 
several published rules, as concerns the manner in which couplings are to be 
made. Photo-copies of each of the following applicable rules are attached to 
this paper, and all such rules have previously been furnished to employees 
engaged in yard switching service: 

Exhibit 1. Consolidated Code of Operating Rules, Edition of 1967, 
R11les 808, 810, 812. 

Exhibit 2. TimeTable No. 92, General Instructions Rules A-22, 35. 
Exhibit 3. B.E. Pamphlet 20-8, 1976, Section 174.589, Part (c) 
Exhibit 4. B.E. Pamphlet 20, 1977, Section 174.83, Parts (a,b) 

and Section 174.84. 

This carrier also has impact recording devices that are positioned on 
freight cars periodically to determine the impact of coupling speeds in yards 

Please contact me if I can be of further assistance. 

Yours trul ~ ·~ } 

~r.aJ~. 
SUPERINTENDENT f' 

Attachments: 4 

cc: Mr. H.G. Alderink, Gen'l Supt. 
D.M.&I.R. Railway Co. 

H-64 
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Con.\otid:ited Code of Oper:iting Rules 

The rules herein set forth govern the rail
roads opt-rated as listed. They t::ikc efTect 
June 1, 1!>67, superseding all previous rules 
and instructions inconsistent therewith. 

Special instructions r."; 1y be issued by proper 
authority. 

DULUTH, l\USSABE AND IRON RANGE 
RAILWAY CO:L'wIPANY 

p. B. SHANK, Vice President and 
General Manager 

808. Employes performing. switching must 
do so efficiently and in a m:inner. which will 
avoid personal injury, d:image to contents of 
cars, equipment, structures or other property. 

810. The follo, .. ing equipment must not be 
unnecessarily switched with nor couplings 
made in such a manner as may cause d:image 
to equipment or load: 

Flexivan or TOFC c<1.rs; 
Outfit cars; 
Passenger equipment; 
Cabooses; 
Multi~level loads; 
Cars containing livestock; 
Open top loads subject to shifting. 

812. Trnins and engines must be hnndled in 
a mann~r that will avoid shock from abrupt 
stopping, starting, or slack action, which might· 
result in discomfort or injury to persons or 
damage to property. . · . 

Conductors must call the <1.ttention of engi
neers to any rou~h handling as soon as the 
lnlormation can be given, and will make 
prompt report to the Superintendent of any 
Improper hnndling of trnins. 
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i:DJJ~:uih, ffiisstJba an~· 
Iron ~~na·a 

Ro~~WDV · (ompDny 

ii me 1 ©Jb~ce 
N~o 9~ 

EFfECTIVE 
12:01 A. M. 

CINTllAL STANDARD TIMI 

(lndudin1 Sptclal Instructions) 
FOlll THI COV£RNMIEN1 OP EMPLOYl!H ONLY 

D. L SHANK M. L TOON 
Psnldent Vin Prts. I. Central t.tan•ltl 

M. C. ALDERINK 
Central Suptrinltndent 

I. LWAGHEll 
Suptrinttndtnt 
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GENERAL INSTRUCTIONS 

A All Locations or Both Divisions: . 

22. When h:incllin;; cor .. fo:ul.-11 with wire n1Hh, r~il, or 
tret, cor:t must he shoYrcl to couplin~. Tl1rse c11n mutt 
1tol be J;.i.:ked or dro11pr1l ... bile .... itching umlcr nny 
circumst:m~es. 

IS. FllA Emerr,ency Orcln No. S iou.,cl Octol1rr 27, 19M, 
require. th.11t DOT 'prcHicn1i .. n1 112A nnd ll4A 'fank 
Can, not ''quip11ecl with }•}{,\ 11p11royeJ he:iJ ·1hiel1ft 
aran1portln,r JlnmmuL11t C"''"• nausl not he cut off 
while in mntion ancl no c:ir 1110¥in.:r uncler· iu own 
momtl)lum ahall be 111lnwecl to •trike 1heo1e c.:an. Such 
can must not Le coupled to ""ilh more force than I• 
necett•'7 lo cc.m11le1e the couplinic. 
Shippirt;I p:ipe,., no•tl c11r17 the no1:11lon .. DOT ll!?A 
or DOT l 1'1·A must Le luandleJ in •ccorclance '"iah 
FRA E.O. Nn S." E1nplo1eet mwt be informrrl or 1he 
presence of theH e:>n 1mJ in1lruc1 .. al to )a:in1ll11 them 
ID accordance with 1h11 rf'11uirrmf'nl1 n! 1hi• orcler. All 
1wilch n,.,. 11nJ lr:>in li1111 mun be pl:iinlf marked 10 
lndi~ate when coro ue Jo1uleJ with Jlnmmnble 1:n1. 



B. E. Pamphlet 20-8 

Revised J:inu:iry I. 1976 

FOR 
YARD~tASTERS 
YARD CREWS 

AND 
YARD CLERKS 

This pamphlet. containing excerpts from the D.O.T. Regulations. 
h3~ been prepared for the employees dcsig.na1ed above to as~ist and cJu
cate them in their p:uticular duties. It is essentially a ready referenc~ for 
normal conditions and R. M. Grazi:ino's T:irifT No. 30 should b<: 01vail· 
able for inform:ition not contained in this pamphlet. 

(c) S"'itchins c:us containing explo5iYe;, poison cas. or flam· 
mable poison giu or pl:icardrd rr:iilrn on fbt c:irs. A car pl:ic· 
arded •Explosives ... ''Poison G:u," or '"fl:lmmable Poison Gas," . 
or any"ft:it c:ir c:irryins a trailer pl:ic:arded '"Explosi\·cs," "Pcison 
Gas." "'Dangerous." or ''Dani:crqus-R:idioactivc Matcri:il" 
shall not be cut off while in motion. No car moving under its 
own momentum shall be allowed to strike any car placarded 
.. Explosives,". "Poison Gu." or "Ffamm:iblc Poison G:is," or 
any flat car carrying a tr:iiler pl:icarded "Explosives," "Poison 
Gas." "0.Jngcrous.'' or "0Jngerous-R:u.lio:icti ve Material." 
nor wll any such car be coupled into with more forc;c &h:in is 
ncccssary to complete the coupling. 
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B. E. PAMPHLET 20 

HAZARDOUS. MATERIALS 

REGULATIONS 

EXCERPTED 

FOR 
RAILROAD EMPLOYEES 

Telephone 201 29).4()41 

en.is number may be reached on a 24 hour b.isis> 
DI. ... V.U. 19n 
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PART VII SWITCHING 
I 174.83 Switching or cars containing hazardous materlals. 

(•) In switching o;wations wt:ere the use cl h:ir..1 ~:a'<es i:> necessary. 
a loaded placarded t:ink car, or a dr:ill which includes a loaded plac
arded tank car. may not be cut off unhl the preceding car or cars clear 
the ladder track and the dralt containing the loaded placarded lank car. 
or a loaded placarded tank car, shlll in turn clear the ladder before 
another ear is allowed to lollo.v. In switching o:ierations whert hand 
bral<es are used. it must be determined by trial whetner a loaded plac
arded car. or a car occupied by a rider in a drall containing a plac
arded c~r. has its hand brak" in proper working condition belore ii is 
cut orr. 
• (b) A car placarded "E~PLOSIVES A" or "POISON GAS" may not 
be cut o!I while in motion or coupled in:o with more force than is 
nece5$3ry to complete the cou;Jling. No car moving under its own mo
mentum shall bl} arrowed to strike any car placarded "EXPLOSIVES · 
A" or "POISON GAS". 
NOTE- DOT Spte11oea~cn 111A 1~ 114A lri Cl'1. rd CQU'oped willl NM!~ .. 
cont~ "3''"'"~'· QH. Ind pl~Cl'C:ld Flammable Gu. MUST NOT: 
(1) a. a.I ell .. '""f·OI; 
(2) 8o lllUC- by 1"1 Cat ..-ng --'09' h _, mor.>tnl\llll; Of; 

P> Be co.;it..S inlo w411 lftlF9 bee "'"" Is necnwy lo complete Ille c:oupr;n;. 

I 174.84 Switching or llatc.irs carrying plae:irdecl trailers or 
freight conlaln&rs.. (a) A placarded flatcar OI a flatcar carrying a 
placarded trailer or lreisht conta;ner thai bt"arsanyplacaid preset1bed 
by Part 172 or this subch!::tler may not be cut oll while in motion. 

(b) No rail car moving under its own mom911!um may be permilled 10 
strike any placarded flatcar 01 any flatcar car;ying a placarded trailer or 
fteighl container. 

(c) No placarded flatcar or any flatcar carrying a placarded trailer or 
frelghl container may be coupled Into with more l0tee than is necessary 
to complete lhe coupling. 



Mr. ·Henry E. Thomas 
Director 
Standards & Regulations 
U. S. Environmental Protection Agency 
Washington, DC 20460 

Dear Mr. Thomas: 

--------·····--
Duluth, Wlnni~eg_ ~- !_~ci~~c Railway_~o. 

J. f. Corcoran · 

General ~~nag~!-· _ . ___ -------
72nd Ave. West & Raleigh Street 
Duluth. Minnesota 55807 ------

January, 18, 1979 

Per your request letter dated January 3, 1979. A copy of our 
Special Instructions of our current Time Table #17 dated April 
30, 1978 is attached. 

I hope this meets your requirements. 

Sincerely, 

General Manager 

JFC:dll 
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Tl~E Tl\OLE No. 17-APRIL 301h, 1978 
·-~~~~~~~~~~~~~~~~~--:..~ 

DWP 3.0 GENERAL INSTRUCTIONS-Continued . 
3.11 ICE OR MATERIAL IN FLANGE 

When reQu1rco 10 m;ike sw1lch1n9 movements over 
road crossings where lhe road surface 1:> covered w1lh 
snow. ice or mud. crews must lirsl in:;p<!cl the track in 
area or lhe crossing 10 ensure such movement can be 
made w1thoul dera:lrng. rt 1n doubt. the engme must 
first be run carelull"f o~er lhe crossing. 

3.12 DERAILMENT-PASSENGER AND 
SERVICE EQUIPMENT 
In case or oera11men1 or accident involving service 
equipment. passen~er cars. refrigerator cars and in
sulated bOxes. and with aue cons1aera11on being given 
lo cond111ons and their salety. employees affected will 
shut off supply ot propane. oil or methanol at the storage_ 
tank outlel. 

3.13 PROTECTION-UNATTENDED ENGINES 
When O•esel units are lell unanendeO. Engmeman must 
be familiar with and adhere to 1nstruc1tons regarding the 

.procedures tor protection against the operation of such 
units by unauthorized persons. 
When mstrucllons are receil(ed to set off one or more 
uruls from a multiple unit consist. Engineman must en
sure corresponding reverser levers are left vv1th a 
responsible person. or 1n a safe locallon, advising the 
Train Dispatcher. so they will be available when re
quired. 

3.14 BACK-UP MOVEMENT-THREE OR 
MORE UNITS 
When an engine consist of three or more units is re
quired to make a back-up movement, a member of the 
crew must be on the leading unit in a1rect1on of move
ment" and in pos1t1on lrom which signals necessary to 
the movement can be prop:.rty given. He must also be 
in poStt1on to warn persons standing on. or crosStng, or 
about to cross the track. 

3.15 EMERGENCY VALVES 
All employees concerned must familiarize themselves 
with the location ot emergency valves on engines. 
cabooses and cars so equipped. TheSe valves are to 
·be used only in case or emergency. and when used. 
must be fully opened and tell open until the movement 
is stopped. 

3.11 SPEEDOMETERS 
Employees must 1am111arize themselves with the location 
ol speedometers in engines. and m c.abaoses so equip
ped. and must check speed frequently. 

3.17 OBSTRUCTION ON TRACK 
Any movemt!nt 111oh1c11 strikes an obslruct1on on I.he 
track which m;iy c.ause d.lrnage to the movement or 
which m.ly IOdge itself 1n the runrung gear must be 
Slapped as soon .is poss1bla and be fully tn~led. Train 
Oisp.ltcher must be adv•:>ed 01 all such occurrences as 
quickly as posS1ble. 
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DWP 3.0 CENCRAL INSTRUCTIONS-Continued 
3.18 COUPLING REGULATIONS 

(A) When coupllng cars. speed ol tour miles per hour 
al hme ol coupling must not be exceeded to avo10 
damage to equ1pmen1 and lading. This app1i1:1s lo 
all cars including those with cushioned under
lrames. 

(8) Before making a coupling to occupied passenger 
equipment. stop must first be made not less lhan 
Six. and not more than twelve leet tram the point 
where coupling 1s to be made. 

(C) Before making_..a coupling to occupied service 
equipment. persons in or about lhese cars must be 
Y'=!rned. stop must first be made not less than six, 
and not more t"han twelve reel from the point 
where coupling is to be made. 

(0) When coupling an engine consist of three or more 
units. with or without cars to a train or cut of cars, 
a stop must first be made not less than six, and not 
more than twelve feet lrom point where coupling 1s 
lo be made. 

(E) Before coupling is made with or onto cars equip
ped with cushion underlrames andtor long shank 
type couplers. the drawbars must De checked to 
ensure that they-·are properly lined up. Wherever 
possible. this type ot car should be lell on straight 
track tor coupling. II not possible extreme caution 
must be used when coupling. 

(F) ·Before coupling to or moving passenger and 
service equipment cars. crews must ensure that 
there are no wayside electrical cables or sewer 
pipe connections connected. and that steps from 
car to ground are removed. They must also ensure 
that all electrical lines running between cars are 
connected or otherwise secured before any move
ment is made. 

3.19 AIR BRAKES IN SERVICE 
(A) To ensure sale handling ol equipment placed on 

turntables, air brakes or hand brakes must be 
applied, or equipment properlv secured, before en
gine is uncoupled. 

(B) Ai.r brakes must be in service while switching oc
cupied passenger equipment and occupied service 
equipment, and when switching cars on or oll such 
equipment. 

(C) Ai.r brakes must be in service on all cars when 
switching 1ndustr1al tracks where tnere are gates or 
·doors to be opened. or descending grades on any 
of the tracks lo be used. 

3.20 EYEGLASSES AND 'GOGGLES 
Eyeglasstis or goggles hlled with tmled ~lass which will 
not alJversely allect c1lher acuteness al v1s1on or color 
perception m.'.ly be usea tor protection against brignt· 
ness and glare. 

Ttnled lenses similar to Americ:in Optical Crux1te "A" 
tor indoor u:;u, Mt.'\lium Colorbar tor outooor use. are 
recomrnendl.'d The usl.' ol lt!nses whore the tint ct1anges 
according to the ;1mount ot hgt11 present may be 
.tiazardous 1n working Sllu.allons where there are sudlJen 

(Continued on page 9) 



@) ELGIN, JOLIET AND EASTERN RAILWAY COMPANY 
P. 0. BOX 880 • JOLIET, ILLINOIS 60434 

M. A. SEIPLER 
OlNEllAl MAl6AOf.R 

815/ 72g · egoo 

January 30, 1979 

Mr. Henry E. Thomas, Director 
Standards and Regulations Divn. 
United States Environmental 

Protection Agency 
Washington, D. c. 20460 

Dear Mr. Thomas: 

In response to your l.etter of January 3, 1979 
concerning recommended operating practices or operating 
rules on the Elgin, Joliet and Eastern Railway which would 
limit coupling speeds on our railroad, the following infor
mation is offered. 

At present, the only rule on the 11 J 11 which limits 
coupling speed is Safety Rule #63 of the Transportation 
Department. This rule was formulated to minimize lading 
damage during switching or humping operations due to over
speed impacts and not to limit noise. The speed of four 
(4) miles per hour was arrived at through tests carried 
out by the Damage Prevention Section of the Association of 
American Railroads. 

This rule did not appear in print on the "J" . 
unt~l the most recent issue of the Transportation Depart
ment's Safety Rule Book.which was effective January 1, 1978. 
However, the speed of four miles per hour has been used in. 
training session and safety meetings for many years on the 
11J 11 when-discussing safe coupling speeds. 

Attached you will find a copy of "Safety Rules 
Governing Transportation Department Operating Employes of 
the Elgin, Joliet and Eastern Railway". Should you require 
any further information, please contact me. 

Attachment 
H-71 

Yours truly, 
4 

-111#4t1~t?6 
M. R. · Se.ipler · 
General Manager · 



FLORIDA EAST COAST RAILWAY COMPANY 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
United States Environmental Protection Agency 
Washington, D.C. 20460 

D~r Mr. Thomas: 

ONE MALAGA ST REH. ST AUGUSTINE FLOH104 J201M 

OFFICE OF SENIOA VICE PAES10ENT 

January 19, 1979 

File: 79.14 

This has reference to your letter of January 3, 1979, to Mr. W. L. Thornton, 
President, Florida East Coast Railway, pertaining to Environmental Protection 
Agency broadening the scope of its railroad noise emission standards to in
clude interstate rail carriers' equipment and facilities, and with particular 
regard to your inquiries concerning coupling speeds in yard operations on FEC. 

Florida East Coast Railway does not have any rules specifying specific speeds 
at which couplings should be made in switching operations. Our Operating 
lule 103(a), however, does specify as follows: 

"Care must be exercised in handling cars to avoid damage 
to equipment or lading." 

A6. you can understand, switching speeds vary depending upon types of equipment 
being handled and whether or not the equipment is loaded or empty. For that 
reason, we have not specified any specific rail car coupling speed, bu~ instead 
re~uire that our employes exercise care in their switching movements in order 
to avoid damage to the equipment or lading being handled. 

PW/w 

cc: Mr. ·Bollis Duensing, At~omey 
Association of American Railroads 
1920 "L" Street, N.W". 
Washington, D.c. 20036 
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Senior Vice President 



GEORGIA RAILROAD 

THE WESTERN RAILWAY OF ALABAMA 

ATLANTA ANO WEST POINT RAILRO/\O COMPANY 

M. a: JONU. "'"· 
~11&81D&NT-lNlllAI. MANAGlll 

115110 MARIETTA BOULEVAAD, N. W. 

Mr. Henry E. Thomas 
Di rector 

January 29, 1979 

Standards & Regulations Division 
(ANR-490) 
U. S. Env;ron~ental Protection Agency 
Washington, D. c. 
20460 

Dear Mr. Tbomas: 

ATLANTA. GEORGIA :J0318 

Please.refer to your two letters of January 3, 1979 addressed to me as 
General Manager - Georgia Railroad and President - Atlanta & West Point 
Railroad Company - The Western Railway of Alaba"¥l, concerning the Agency's 
plans to broaden the scope of its Railroad Noise Emission Standards to 
include interstate rail carriers' equipment and facilities in compliance 
with Court Order of August 23, 1977. 

Attached is copy of Page 1 from our System Operating Time Table 
folder which shows the recommended practice which our people are encouraged 
to follow closely when coupling cars and locomotives. 

If we can be of further assistance in any way, please let us know. 

Sincerely, 

A/WI/am 

H-73 



' -=-===-====-==============================-=-1-=-============================""""========'""'""'===-

STANDARD CLOCKS 

Aug.nta-HalfllOft'lllft, Camak, Union Point, Macon, Atlanta Yonl, 
AlfoNo Shop, Op.Ilka, Cheat••. Selma. 

TRACK SCALES 

le cation CipldtJ Ltnatb 
tllnlsomlll• 150 To11 son 
Clftllk 100 • 50 • 

c:.m• Qalrrr 125 • 50. 

Alli• 100 • 4Z. 

•• l2S • 50. 

llontl0fl*1 ISi • 50. ... l2S • 50. 

SPEED TABLE" 

nh bbl1 ls far information in delermillint speed per mill 1nd In na way 
lfrects rules aovernin1 speed of tr3ins. 

llR•• l llil• In Milts 111111 In Mll11 l llllt lft 

·.r:. Plr per 
Hout Hour 

8111. Ste. llln. Sec. llln. Sec. 

I 10 21 2 a C5 I 20 
I 1 31 29 z c " I 18 

ID ' J) z C7 I II 
IZ 5 ll 1 56 Cl 1 15 
15 4 32 l 52 C9 l 13 
u l C5 ll r C9 50 I lZ 
l7 3 31 34 I cs 51 I 10 
u 3 20 35 l CZ 52 l 9 
It 3 9 36 I ca 53 I 1 
2D 3 37 I 37 54 I & 
n 2 51 38 l 3C 55 I 5 

" 2 CJ 39 I 33 56 I 4 
ZJ 2 ~ ca I 31 57 I l 
14 2 J) Cl I 27 58 I z 
2S 2 2C .u l 25 S! l I 
II 2 18 u I 2l &O 1 
D 2 13 " I 21 
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ABBREVIATIONS 
8 -Bise radio sl31ion -U14 f"~uencv 
C-Bue radio s!Jllon -d1sp.itcher control 
DD-Delee! delcclor · 
0-Track other than sidinc 
R-BHt n1d10 station 

PIGGYBACK RAMPS 
lecatlon 

Afllvsl1 
Tllomson 
Union Point 
C:O.ineton 
Conyers 
Athens 
llthonb 
Stone Mountain 
All1nt1 
Collqe Park 
lJCran11 
r-tontsvmery 

Tnller mull be painted 

[1st 
East 
(ISi 
[IS( 
Wtsl 
[ast 
(tsl 
[IS( 
Wtsl 
Wtsl 
West 
Wat 

HOW TO ~UDGE IMPACT FORCE AND SPEED OF FREIGHT 
-CARS 

For lht benent or those en(!Jged in train or yard service, there Is shown 
Mlow lh• impact force at various speeds. torether 11o1th merhodt of calculdf. 
ln1 speed of 40.foot car. This information should enatle swilchi"' crews 
lo couple cars at proper speed, thereby reducin1 dama11 to ladin1 and sub
sequent daim payments. 

Tht factor behind damage resulting from roup,h ceuplinr of cars is: impact 
delivered by coupled cars incmses in proportion to squJre ~f the speert 
I• other words, a car coupled al 8 miles per hour delivers 16 times a1 much 
Impact force as a car coupled at 2 miles per hour, 

_Th• coupling speed of a 40-foot car may be determined by siahtinR the 
"rtlc:il end of car a~inst som. station3r~ object like a tele!fraoh pole 
switch stand or crosshe and noting the seconds ii takes to pm. Spetd iq 
miles per hour is shown llelow. CA aood way to count seconds without usinir 
1 stop watch is to count "one hundred and thirty one, one hundred l'ld 
llllrty·twa" and so on as lh• car passes a stationary pJ1nl.) 

Fl111rin1 Speed liiipacfforces at 
ol CO-foot Car Slrlkln1 Speeds 

Miies Units of 
Stconda Ptr Hour Car D11lrudiv1 

I ZI Coupled at force 
2 IC I mph I 
I U Zmph 4 
4 7 3mph I 
I U Cmph 11 
I U Saiph ZS 
7 • tmph 31 
I U 7mph Cl 
I 1.1 lmpll U 

10 11 I mph II 
u u lOlaph lllO 
12 u u us 
H 2 

A.,. ranp al 'spettd Is a brisk walk, whicb Is 1boul c miles per now. 



Mr. Henry E. Thomas, Director 
Standards & Regulations Division 

(ANR-490) 
United States Environmental 

Protection Agency 
Washington, D.C. 20460 

Dear Mr. Thomas: 

Gr1nd Trunk Western R1ilro1d Co. 

W. Glavin 
Vice President-Administration 

131 West Lafayette Boulevard 
Detroit, Michigan 48226 

January 18, 1979 

The Grand Trunk Western Railroad, like many rail 
properties, in the interest of protecting lading and equip
ment, subscribe to a coupling speed of :4 MPH or-less. 

While we do not have any operating rule, it has 
been and continues to be our practice for our operating 
supervisors to observe switching operations ana·to make 
sure the coupling spaed of no greater than 4 MPH is fol
lowed. Coupled with safety meetings, loss and damage 
meetings are held with train and engine crews in attend
ance. At these meetings the 4 MPH or less coupling speed 
is discussed with the reasons for compliance pointed out •. 

Loss & Damage Supervisor makes spot checks in 
switching yards using a radar gun, making a report to the 
top operating officer. This report shows actual coupling 
speeds, and any excessive speeds are handled for correction 
with the local supervision in charge. 

Very truly yours, 
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GREEN BAY AND 

P. 0. BOX 2507 
WESTERN RAILROAD 

GREEN BAY, WISCONSIN 54306 

January 8, 1978 

File: 840-14 

Mr. Henry E. Thomas, Director 
.Standards and Regulations Division 

J. J. BRULEY 

Superintendent 

COMPANY 
414-497·5114 

United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

Your letter of January 3, 1979, directed to Mr. H. 
W. McGee has been turned over to me for handl~ng. 

The Green Bay and Western Railroad Company has an 
operating practice of freight car coupling speeds 
not to exceed four (4) miles per hour. 

These instructions are contained in our curr.ent 
Timetable No. 92. page seven (7). A copy of this 
page is attached. 

JJB/bd 
Enclousre 

.. .... :..~ .. · ... · ... "® •,(,... . ·.;..• --~··'="··.. . ... :: ~~ .,,, . .. .,...~ .. ·- . . . ". . 
~ .. ,;:::,. . . - -,::•1::·. I "'dt: ·.. ti\ 

.. _; .,..,, ' ~· .· ...... 
-~~ • ..;, ~-"' .;# l. . c •••. ...a._ 

9?.' ,,, • " "' .~ .. . . '\ .:...~ ......... , . ~ .• · z: 
~··. \• ( .•.. ,. . . •. . ..... 7')._ --~~ 
•• 9\ •• ·-~ .. ft ) ~~ ~ 

' '· .. .. . • . 11111Ci1• •• • • ••••• .. 
all N . -

Yours very truly, 
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AVOID DAMAGE - Switch Customers Cars Carefully 
- JUOGL'JG SPEED -

Accurate judgement of coupling speed depends upon correct timing. 
An excellent way to get accurate timing without a watch is to count 
"one hundred and thirty·one, one hundred and thirty.two" and so 
on as the car passes a stationary point. With a little practice counting 
can be done at a rate of one a second. 
Ability to closely estimate speed at time car strikes Is extremely 
important because impact force builds up as the square of the speed. 
This means that impact delivered by a car oouplcdat 8 miles per hour 
is not four times that at 2 miles per hour, but 16 TIMES A",, 
GREAT. Damage to freight or car can be avoided by always keeping 
CQupling speed within the safe range - NOT OVER 4 MILES PER 
HOUR - ~BRISK ~VALK. 

OFFICE HOURS OF OPERATORS 

Manawa ••.. 7:4S AM to 4:45 PM Mon. thru Friday 

Plover •.••.• 9:00 AM to 6:00 PM Mon. thru Sat. 

Wis. Rapids .• .8:00 AM to 4:00 PM Daily 
4:00 PM to Midnight Mon. thru Friday 

Call for No. I Sat. and Sun. 

Merrillan. • • • • • • • • • • • • • • • • • • • • Continuous 

Winona . . • • • • • • • • • • • • • • • • • • • Cal. 
Kewaunee • • • • • . ••••••••• : • • . Call 

OFFICE HOURS OF TRAIN DISPATCHERS 
Norwood .•••••••••••••••••••• Continu~us 

Wats Phone Number • • • • • • • • • • • • 800-242-2937 
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IMPACT FORCE ATV ARIOUS STRIKING SPEEDS 

Car Units of Car Units of 
C.Oupled Destructive Coupled Destructive 

at Force It Forc:ci 

r·~ 
I 

rm~ 
25 

...!! 2 " 4 ~ 6 .. 36 
~ 3 " 9 1ib 7 .. 49 

.. " 16 e a .. 64 
e! 9 .. 81 

10 .. 100 

- SPEED CARD -

To Find Coupling Speed of 40 Foo.t and SO Foot Car 
Sight vertical end of car body on a fixed point and note the 
number of seconds it takes car to pass. Speed in miles per 
hour is shown opposite. Damage as a result of Rough 
Handling makes up a large part of the Claim bill for Loss 
and Damage to Freight. From the Railroad standpoint it is 
the m,Jjor item in the expense. We all know that Rough 
Handling can be reduced, often eliminated. It is hoped that 
this. car~ will be helpful in your efforts to prevent Rough 
Handling. 
Switch Crews must function as a team. Clear signals 
properly given are mighty important; talk it over - prevent 
Rough Handling - it can be done. 

Seconds 

-40 Ft. Car 
Miles Per 

Hour 

SO Ft. Car 
Miles Per 

Hour 
1 • .•...•••••. 28 ••.•••..•••....•.. 35 
2 ............ 14 ...•............. . 17.S 
3. . . . . . . . . . . . 9.3 ..•••••..•.••...• 11.6 
4 ............ 7 .................. 8~ 
5... .. . . . . . .. . . . S.6 . . • . . . . . . . . . • . . . . 7 
6. . • • • • • . • • • • 4.7 • • • • • • • • • • • • • • • • • S.9 
7.. . . . . . . . . . . 4 . . . . . . . . . . . . . . . . . . 5 
8. . • . . • . . . . . . 3.5 . . • . . . . . . • . . . . . . • 4.4 
'· . • . • • • . . • • . 3.1 . . • • . . . . . • • . • . . . . 3.9 

10............ 2.8 . . . . . . . . . . . . . . . • . 3.5 
ll ....... ~ .... 2.5 ................. 3.1 
12............ 2.3 . . . . . . . . . . . . . . . . . 2.9 
13............ 2.15 . . . . . . . . . . . . . . . . 2.7 
14 •• • ·••••.• • • • 2 . • . • • • • • • . • • • . • . • • .2.5 



HOUSTON BELT & TERMINAL RAILWAY COMPANY 

MISSOU•I "ACl,.IC •AIL•OAD CO. 

PO•T WO•TH AND DCHYUI •AILWAY CO. 

L.B. GRIFFIN 
PM'SIO.NT AHO GUCR&&.. MA ...... C.•• 

UHt°" SfATlON ButLCHNG 

Ofll:•ATING THll TIEllMINAL• O' 

January JO, 

ATCHISON, TO .. EKA AND SANTA "E •AILWAY CO .. 

CHICAGO, •OCK ISLAND AND l'ACIF'IC RAIL•OAD CO. 

HOUSTON, TEXAS 77002 

1979 

File: 140.31-2 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division 
U. s·. Environmental Protection Agency 
Washington, D. c. 20460 

Dear Mr. Thomas: 

Reference is made to your letter of January 3 with 
respect to our speed of impact requirements in rail car 
coupling. 

The Houston" Belt & Terminal Railway Company is a 
party to a Code of Operating Rules in which Section 
103(a) reads as follows: 

Precautions in switching. ------------x X X X X 
x x x x (1) x x x x x x x x x x x x x 

(2) When coupling or shoving cars, take proper 
precaution to prevent damage or fouling of other tracks 
by stretching coupling, and setting sufficient hand 
brakes. Make couplings at a speed of not more than 4 
miles per hour. 

Yours 
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~ Illinois 
( j -, / Central 
~Gulf 

WI 111 n F. Elim . 
General Solicitor 

1n1no1s Cenlral 
GUI Railroad 
Two llllros Center 
233 Nc:rth Mchlgan Alenue 
0'iic:c9>. IL 60601 

United States Environmental 
Protection Agency, 

Washington, D. c. 20460 

January 17, 1979 

Attention: Henry E. Thomas, Director 
Standards and Regulations 

Division (ANR-490) 

Gentlemen: 

(312) 565 HiOO 

~eceipt is acknowledged of letter from Mr. Thomas 
to our President w. J._Taylor dated January 3, 1979 and 
requesting information regarding Illinois Central Gulf 
operating rules, operating practic~s or recommended prac
tices relating to locomotive and rail ear coupl~ng speed. 

Our General Superintendent Administration J. F. 
Reents has called my attention to two operating-rules that 
would bear upon this subject. Copy of his letter to me 
dated January 17, 1979 is forwarded in that regard.· He 
also inform~d me that instructions are issued.to train, 
yard and engine service employees to avoid impact between 
locomotives and cars, or between cars in excess of four 
miles per hour. This is exemplified by such pamphlets as 
the attached ''Responsibilities of the Yard Engine Forema~~· .· 
and "Careful Car Handling Guide" and the several posters 
that have issued out of the ICG Freight Claim Department. 

With every good wish, I remain 

Very.truly yours, 

Attach. 
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Chicago, January 17, 1979 

'l'O: Mr. w. Bunn 

FROM: J. F. Reents 

SUBJECT: Request for Information from Environmentai 
Protection Agency for Information in Connection 
with Rules, Operating Practices or Recommended 
Practices Relating to Locomotiv~ and Rail Car 
Coupling Speed 

Referring to letter, dated January 3, 1979, addressed to 
Mr. W. J. Taylor from the Environmental Protection Agency 
(EPA), concerning scope of railroad noise emissions. 

The Operating Department and Transporation Department rules 
have general regulations in connection with coupling of 
locomotives and cars. Rule 103(a) states: 

•Running switches will be made only when 
they can be made without danger to employ
ees or damage to equipment or contents of 
cars. Before making the switch, it must be 
known the tracks have sufficient room; and 
that the switch and hand brakes must be 
teste·l and known to be working properly. 
Cars must have sufficient momentum only to 
move them into clear. The switch must not 
be thrown unless there is sufficient room 
between the equipment.for it to be done 
safely. Employees must be on the alert to 
avoid collision if the switch is not 
thrown. Engine must be run on straight 
track when practical.• 

Rule 804 states in instructions to engineman: 

•They must exercise good judgment in start
ing and stopping trains and coupling and 
switching cars, to avoid discomfort or in
jury to passengers or employees or damage 
to property. Slack in trains must be 
properly controlled to avoid rough 
handling.• 

H-80 



Mr. W. Bunn 
January 17, 1979 
Page 2 · 

We also have instructions issued to train, yard and engine 
service employees to avoid impact between locomotives and 
cars, or between cars in excess of four miles per hour 
because of the possibility of damage to locomotives. dam
age to lading in cars, and to the cars themselves. 

The freight claim prevention people have issued numerous 
practicd•9uidelines to train and yardmen in connection 
with the desirable coupling speed. Attached is a calendar 
covering the year 1979. If you will review the backside, 
you will observe the findings covering safe coupling 
spee~. In addition is a copy of the careful car handling 
guide, responsibility of yard enginemen, and numerous 
posters that have been prepared and issued to train, yard 
and engine service employees. 

sinc~re~y;c 

lfl~~J" 
J.fr. Reents 
General Manager - Administration 
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• 
W.CIMMLJt 

RESPCfiSIBILmES OF TIIE YARD m;r!':E FOfWt.\.'l 

I. ltsponsiblt for the perfol'lllance of all crew 
... b1rs in'perforiUni safe. efficient, dama1e
frH svitchin1. 

II. Prepares to perform svitchin1. 

• 

. a. .... t.:..at all ...tien ol tJie er- report 
io work on time, properly dreHed Uld 
eq1&ipped to perfona duti••· 

I. Jlec:ei••• instruction fro~ the yardmaster 
or train.."'14ster conc:emUiq the priority of 
switch functions to be perforinect. 

c. tlant avitch .:irJt to be don•. 

D. lhar•• plan vith =-· 
1 •• zn.urea that all crw 111~r• ere familiar 

wltJi OperatinCJ DepertJnent rules anci..s&fety 
nle•. 

r.. laaures that er- meznbera are tamlliar 
with their duties, 1nstruc:tin9 if nec:eaAry. 

o. bwi.V. IV1 tch 11au for car• nql&irinq 
9P1Ci.al M.ndlin9. 

Ill. Avoids or reduces svitchin1 impa~s. 

·a. lhcnw or retvitch stalled cars ratJier than 
drlT111q them to a c:ouplil\9 with followir·•J 
cara. 

I. Secure cars in tracks vit!I hand bra.kt or 
cboc:k. 

c:. le nre h&nd brake ls releaaecl and air 
nhaaed whenwitchinq. 

D. le• buckles are open to assure caaplinq 
u4 eliainate j....S luluckl••· 

8. llandle H ... 11 a C:Ut H poHibl• in 
8Witchinlf to lliAiain tlac:k actioia rithin 
•cat. · 

•• Male· coupU.ftCJ 1-112 a.p.h. or lHa ..ti.a •U" power 1• attached. 
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IV. lotak• free rolling couplin1s 4 •.p.h, or less • 

A. Gift c:lear siqnah and require prompt re• 
8J10n•• to aiqn.als qiv•n tor 

1. En91neer for control of enqine • 

z. Helper for svitc:h aliqrunent. 

I. Ettlmate 1peed at whic:h car 111Ust.be re
leued by utinq lulovledqe of: 

1. Crade •ariance ot yard and switchinq 
lead. 

2. Distance the car muat travel to couple. 

3. Loaded or empty. 

4. Approxilllate -iqht of car. 

5. Wind and temperature. 

C. Type ol journal bearitlCJ. 

Y. Gives special handlin~ to cars designated or 
observed to require special handling, 

Ao Obeys rulH qovemin9' Oran9e "X- bad order 
care. 

1.: Does not ..,,,. or qin• minlall:lll movement to 
• leakin9 cer -- notifies proper authority 
~or repair. • 

c. DD•• not lllOVI care with refriqerator or 
plu9 door open. 

D. Doe• not mve or qivea minimum 1110YU1ent to 
cars whic:h are observed to be unsafe for 
normal 111:1v1111ent - notifies proper author-
1tl•• for repair. 

YI. Sets pace o( svitchini to produce quality ser
wice • quality transportation service. • 

a. ~naider• safety. 

I. Conaiden 11quenc1 of twitch ..,,,.. to 
effect effic:ienc:y, 

•• 1:. Oeterdock'. Gen. Supt. Yards c Terainala' 



W, J. CASSlN 
'IHSIDCNT 

• • 'nae Road of Personalized SeruLces 

Januarr 13, 1979 

Mr. Henry E. Thomas, Director 
Standards and Regulations 
United States Environmental Protection Agency 
1921 Jefferson Davis Highway 
Arlington, Virginia 20460 

Dear Mr. Thomas: 

710 N, TWEL,TH IOULEYAAD 
, • 0 • IOX 7 21 Z 
ST. LOUIS, MO. 63177 

Reference your letter of January 3, 1979, regarding railroad 
noise emission standards. The Illinois·Tenninal Railroad Company 
has the following operating rules and special instructions relating 
to locomotive and rail car coupling speed: 

103: "When ears are shoved by an engine, and the conditions 
require, a trainman must take a conspicuous position on leading car; 
and at night he mus't display.a white light." 

lOJ(a): "Running switches wi1l be made.only when they can be 
made without danger to employes, or damage to equipnent or contents 
of cars. Before making the switc:h it must be known that tracks have 
sufficient room; and the switch and hand brakes must be tested and 
known to be working properly. Cars must haVfl!. sufficient momentum 
only to move them into clear. The switch must not be thrown unless 
there is sufficient room between equipment for it to be done safely. 
Fmployes must be on the alert to avoid collision if the switch is not 
thrown. Engine must be run on straight track when practical •. 

Cars containing.explosives, poison gas or dangerous-radioactive 
material, m'!lSt not be kicked or dropped. Other cars· inust not be kicked 
or dropped into a track against such cars • 

. '. 

Running switches must not 'De.made when movements are controlled 
b7' interlocking." · · · 

103(b): nCars left standing, ~n a track~1~st be sec~ed, _applying 
sufficient hand brakes when necessary;. they must be clear of other · 
tracks; when practical, they mwit ~ .~oupled to, other ~.ars, ~d, if on 
heavy grade, the wheels must be .. ~~ocked~. 

When cars are picked up, hand brakes.must.'be released. . ' .. ... ' : ' . ,• 

When nece~saey to secure or control qars by hand ... brakes, it must 
be known that such·brakes a.re working properl7. ,,Ir hand brakes are 
defective and cars ~ lef~ the cars must3be' blocked securely and train 
dispatcher or yardmaster nC\i!ied. · 
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Before coupling to cars where derailment, damage or injury 
might result if coupling should miss and cars roll, sufficient hand 
bra.lees must be applied on standing cars to prevent them from rolling." 

103(c ): "When coupling, shoving or switching cars·, precaution 
must be taken to prevent damage or fouling other tracks. ·It must be 
known there is sufficient room in track to hold the cars; when neces
sary, the slack must be stretched to ensure that cars are coupled. 
When there is a possibility of cars being shoved the entire length of 
a track or cars rolling entire length of a track, a trainman must go 
ahead to protect the movement, ur.less otherwise protected. 

When an engine is coupled to a train, coupling must be tested 
by slacking the engine ahead." 

103(d): "When cars are shoved, kicked o.:· dropped over public 
grade crossing not protected by gates, the crossing must be protected 
by a member of the crew. Switching cars over such crossings .shall 
be only on signals of a member of the crew at the crossing. 

Public grade crossings must not be blocked longer than five 
minutes when. it can be avoided. When parting trains or cuts of cars 
at such locations, the cars should be left not less than fifty feet 
from each side 'of crossing,. when practical. Before movement is made 
to recouple, the crossing must be protecttd by a trainman. 

When a train or cut of cars is parted to clear a public grade 
crossing or is standing near such crossing, a member of the crew must, 
when practical, protect the crossing when a train is approaching on 
another track. Unnecessary operation of automatic public grade cross
ing signals due to engines or cars standing on circuit is prohibited. 

~en a train or engine has been stopped on a main track, or is 
using a track other than a main track, near a public grade crossing 
where an automatic grade crossing signal is in service, movement over 
such crossing must be protected by a trainman, unless it is known 
that the automatic protection has been operating a sufficient time 
for vehicular traffic. 

Atter passing over public grade crossing protected by automatic 
grade ~rossing signals, reverse movement must not be made over the 
crossing unless the movement is protected." 

lO)(e): "When coupling or switching cars, or cars are cut off in 
motion, coupling speed must be within safe limits and proper precaution 
taken to prevent damage. When engines are working at both ends or a 
track, movements must be made carefully to avoid injury or damage." 

103(f): "Before coupling to or moving cars on tracks where cars 
are being lo~ded or unloaded, trainmen must see that vehicles and other 
obstructions are clear or cars; stage boards, elevator spouts, pipe 
cormections to tank cars and similar devices are removed; persons in 
or about such cars are warned and requested to vacate cars while being 
switched; and when practical, that the contents or cars are properly 
trimmed or ~raaed to prevent damage. Inronnation from industry employes 
does not relieve canpliance with these requirements. 
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Cars not taken must be returned to their original location, 
unless otherwise instructed." 

103(g): "Passenger or camp cars must not be kicked or dropped. 
Cars must not be kicked or dropped into a track on which there are 
passenger or camp cars. 

Before switching occupied cars, air must be cut in, the system 
charged and, it dining or camp cars are involved, occupants of such 
cars notified. Autanatic brakes must be used in such switching." 

Your particular attention is directed to the above Rule.lOJ(e). 
We also have a bulletin order which reads as follows: 

"Every effort must be made to keep coupling speed of diesel 
engines to 3 MPH or less; however, when a heavy impact is made by 
a diesel engine and damage is indicated, it must immediately be shut 
down and inspected by a member.of the Mechanical Department before 
it is restarted. Such cases must be reported by the quickest avail• 
able means of corrmunications to the Train Dispatcher, or when they 
occur in a yard, to the Yardmaster or other employe in charge of the 
7ard." 

Yours truly, 

tUC:sks 

H-85 



INDIANA HARBOR BELT RAILROAD COl\IPANY 

1740 Transportation Center 
Philadelphia, Pennsylvania 
January 12, 1979 

Mr. Henry E. Thomas 
Director 
Standards and Regulations Division 
U.S. Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

This refers to your January 3 letter inquiring whether 
Indiana Harbor Belt has an operating rule or practice 
relating to coupling speeds. 

This subject is covered in Rule 130 in our present 

IHI 
4il 

Book of Rules. Copy of the applicable page is attached. 

Sincerely, 

R. B. Hasselman 
President 
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not 11ro1t•ct al!Olill\I followi11~ movt•11u·11ts unless 
spt•rific•cl in llw ti111rlahlc'. 

111. Uulc~~ olhc•rwisc st>t.•cific<I in ll1t! limclahlc, 
lr;1in'I mul· c·ni:im•'i 11.,i111-t ;1 sicli11g may prnl·c•c•d nt 
nt'.,lridc·tl Sp1•nl "'"' will 1101 1nutrc:t i1~;1inst follow
inJ.t lllUVt'llll'lllS. 

A sicling o( an a"i~111·1I din·dicm mnlil not he usc-cl 
in thl' rc•\'<'l'M' clirt·<·lion without propt•r si~nal i1idi<'a· 
tion, authority of lht• t•mplnyt• in char~<', or in an 
~mc-rs;1•11<·y mu.ll·r fl;i~ prnh•ction. 

Tmins or t·n~hw!'i usiui.; :. c:o111rollc~d siding will 
• oprralc! in 01C'ccmla1wl' with si,.;nal incliC'alions. 

112. On a rmmin,.; lr:H:k, movements may procc<'d 
at Urslrkh'cl Spc·c·d. un s1~11al irulil-;1tio11, 1wrmis!!iio11 
of l'mplnyt• in di;ar~c· or as s11cd(iccl in tlac• timt·tahlt! 
aml in m1 <'1tll'rJ.:r111·y unc!t•r R;e~ proh'dion. ~Vhl·n 
mm·c•mrul I.as hc•t•n c·omplf'lc•cl it mmt hr n•ported 
dt•;ar~ c•\t·c·pt. wlwn clt•ari11J.t at "" inh•rlocking. hlock 
station nr whc•rc• swikh tl•n<lrrs uw on <lnty. Pro
tt'ction ai.:aimt followin,.; movc•mcnl!'i. will not he pro· 
vidl'fl nnlrss spc•cilic•d in tht• tinu•tahlt•. 

113. 1.fo\'cmcnts on trad•s other than ·main, sec· 
nnd:lr)', runnin~ tracks anti sidin~s mi1y proceed at 
Rcst~ic:ll',I St><'t•d amlt·ss otll«'rwisc s1x·cilict.I in the 
timl'tahlc. 

130; En~incs ant.I cars must he coupled at a speed. 
not to ext·t•ccl 4 milt'S pl'r hour. 

130a. A sto1> must he made just 1>rior to coupling 
ottnpi<"cl pas~cnJ.tcr ec1uipml'nt. Cars nccu1>icd . by 
p.1Ht'ngc•rs ancl c-ars r>lnc-ccl on tracks occupic."tl by such 
Qrs must he hmHlfctl \vfth air. brake~ in ;;erviCC. 

130b. Cars placed for loading or unloading, must 
not he canplt•d to nor movt'cl until all pc•rsons in or 
about tlat"lll have bt•t•n notified and all ob!'ltructions 
unclrr or about tht> ,. ... rs, tran11fcr hoarcls, nncl attach
ment, h.1\'c httn lcmo\·rtl. Wht•n such cars are 
movc."CI tl1l'y nnut Ile. rcturnc<l to original location. 

Sign rt'•ulita~ -Stnp·T•an1' Car C.ouncctcd," indicatrs 
tank cars art' c:onucctrd for loallin1t or unloading and 
m.ust t10t he rouplcd to or mo\•ed. Cars must not 
be pfattd on the ~inc tr:icl that may obstruct the 
view of " sign without first nolifying the person in 
charge. · · 
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THDMAS S. CARTER 
""'CalOCNT 

THE KANSAS CITY SOUTHERN RAILWAY COMPANY 

LOUISIANA & ARKANSAS RAILWAY COMPANY 

114 WEST ELEVENTH STREET 

KANSAS CITY, MISSOURI ~4105 

January 16, 1979 

Mr. H. E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
United States F.nvironmental Protection Agencr 
Washington, D. c. 20460 

Dear Mr. Thomas: 

Re·terence to your letter January 3, 1979, concerning 
our regulations with respect to coupling speeds. 

Please find enclosed tvo attachments ahovin~ Kansas City 
Southern Lines Operating Rule 103 (a) (2) which does prohibit our 
crews troa making couplings at speeds greater than ~our (4) M.P.H. 

We received this req_uest in tvo separate letters, one 
addressed to the Louisiana and Arkansas Railvq Company, the other 
hnsaa City Southern R&ilva,y Company. The Operating Rule Book and 
the appropriate rule does apply tor each ot these tvo lines. 

Yours Terf tru.11', 
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ually controlled crossing slgnah, and they are 
known to be furicUoning. 

(2) When cars are shoved over crossing and 
facing end of leading car ls equipped with a 
back-up air brake hose or plpe, and air 
whistle handled by the trainman. 

(3) When yard to yard or long switch or 
transfer movements shoving cars are pro
tected by a member of the crew on leading car 
and movement over the crossing ls made only 
on his signal. 

When a train or cut of cars ls parted to clear 
a public crossing at grade, a trainman must, when 
practicable, protect the crossing against trains or 
engines approaching on_ adjacent tracks, unless 
crossing ls protected by a watchman or gates. 

T~ains, engines or cars must not block a public 
crossing longer than 5 minutes when lt can be 
avoided. · 

Unneces.sary operation of automatic public 
crossing signals due to engines or cars standing 
ln circuit should be avoided. 

103 (a). Precau tton1 In Switchlng.-When 
cars are shoved by an engine and conditions re
quire, a ·trainman must take conspicuous position 
on the leading car. 

·Employes must observe the following precau
t1ons in switching movements: 

(1) See that cars left on tracks are properly 
secured, clear other tracks and, when practicable, 
clear public crossing al least '15 feet. 

(2) When coupling or shoving cars, take proper 
precaution to prevent damage or fouling of other 
tracks by stretching coupling, and setting suffi
cient hand brakes. Make couplings at a speed of 
not more tha~ 4 ~~~s per _:_ 

(3) · Before shoving yard tracks, know there Is 
sufficient room to hold the cars. When shoving 
entire length of track, see that cars are coupled 
and, unless otherwise provided, send a man to 
head end to protect the movement. 

(4) When necessary to control cars by hand 
brakes, know that sufficient brakes are in working 
order before cars are ·cut off. 

(5) Make running switches only when can be 
made without danger to employes, equipment or 
contents of cars. Know that the track is suffi
ciently -clear, switches and brakes in working 
order and run engine on straight track, when 
practicable • 

Running switches must not be made with cars 
containing inflammables, explosives or other dan
gerous articles, nor through spring or remote 
control switches. 

(6) Where engines may be working at both 
ends of a track, have proper understanding be
twee~ews involved. 

(7) Before coupling to or moving cars on tracks 
where cars ~e being loaded or unl~aded, :-ee that 
running boards,_ oil tank couplings, elevator spouts 
and similar connections are removed and clear, 
and persons in, on or about cars are warned and 
requested to vacate cars while being switched . .,,,/ 

(8) Passenger qars and occupied outfit cars 
must not be kicked or dropped. Other ~iu's must 
not be kicked or dropped into a track on which 
passenger or occupied outfit cars ai:e standing. 

(9) Before switching passenger equipment or 
occupied outfit cars, see that brake pipe connec
tions arc made, angle cocks opened between the 
cars and brake system charged. Automatic brake 
valve only must be used_ by engineers in such 
switching. 



v. Ke c:cuc 
l .. ICIUIJllr.!'lfT A 011::-flCllAL HAl'fAOICR 

Mr. Henry E. Thanas, Director 
Standards and Regulations Division (ANR-490) 
United.States Environmental Protection Agency 
Washington, D.C. 20~0 

Dear Mr. Thanas: 

KA.Xiii.AS CITY• !tlO. 6410"°' 

January 9, 1979 

Referring to your letter.of Janu8.ry 3, 19191 in regard 
to noise levels- with respect to car coupling speed. 

A copy ot Kansas City Terminal Rules and Regu1ations 
Ho. 8$) is attached. 

att. 
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In lhl! cv"·nt a pcn~lty :irplication oc
rth, ii full S\.'r\'kC hrakc application WiJl result, 

To ohtain a rck;1sc of ;1 safely control 
,•n:1lty applkalion. it is ncc.:\.'Ssary to place the 
nlomatic hrilkc valve hamllc in the .. suwrcs· 
on" position until pr"·ssure is restored, after 
'hich the hrakc valw hanulc m;1y he rl'turncd to 
1dcasc" posi 11011 prov1ucd the safety control 
.·Jal is dcprcsscd. 

The ~fcty control pedal must not he 
11 out, unlcs~ dch:ctivc or ot hcrwisi.: instnu:
.,1, When necessary to cut out a <lcfcctive 
·h:ly control pcd;1l the cngincnian must notify 
· :c nearest maintenance point as soon as prac
"·;ablc. 

The cut out cock for this device is 
"'nlified by the red valve and may be found on 
,,. Enginccr's siue in front of the cab above the 
·~inc walk-way. · 

The use of a weight or a device to 
•hJ down the! safety control l'cdal or defeating 
~· gfcty control feature.is prohibited. 

When locomoli\·e is left standing. an 
.kpemJcnt brake application of approximately 

pounds or men: will kc:cp the safety control 
nce from actuating. 

TRAIN. ENGINE AND YARD SERVICE 
850. Conductors and engine foremen re

rt to and.receive instructions from the Super-
··cndent and his Llesignated officer. Trainmen 
,1 hel~crs are suboruinate to conductor ;ind 
:inc foreman. and fireman to engineman 
:de on duty. 

· SSI. Conductors and en!!ine foremen are 
1'<>nsible for the strict performance of duty 
all persons employed on their trains or 

· !ines. Each must requirl! the safe management 
his train or engine. and report to the Yard-

master or Superintendent any miscomlw.:t. in
subordination or ncµlcc.:t 011 the part of otllas 
whose dutks require their cooperation. 

8S2. Employcs must sec that c~irs left 011 
tracks arc properly sccun:d, clear other tracks 
an<l, when prJcticablc, clear public ~rossings 
al least 75 feet. 

~ SSJ. When coupling or shovin~ cars. lake 
~per precaution to prcv1:nt LlamJ!!l' or foul111;: 
of other tr:.icks by stretching couplin).! anJ 
setting sufficient hand brakes. Make i.:ouplings 
at a speed of not more than 4 miles per hour. 

854. Before shoving yard tracks, know 
there is sufficient room to hold the cars. 

When shoving entire length of track, 
see that cars are coupled and, unless otherwise 
provided, send a man to end of cars to protl!ct 
the movement. · . 

When.shoving cars on tracks equipped 
with bumping post, wheel :;tops. etc .. a safety 
stop must be .made at least one car len!,!th. f1 om 
bumping post, whecl stops, etc., before com
pleting the movement. 

SSS. When necessary to control cars by 
hand brakes, know that sufficient brakes arc 
in working order before cars arc cut off. 

856. Make running switch only when it can 
be made without danger to employes. equip
ment or contents of cars. Know thafthc tra1.:k 
is sufficiently clear, switches and brakes in 
~prking order and run engine on straight track, 
when practicable. 

Running switches must not be made 
with cars containing flammables, explosives or 
other dangerous articles. nor through spring or 
remote control switches. 

857. Where engines may be working at 
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XA1rlj v.ff11hil 11u:%7llfi1utf':J/l,,1fv,,/~11Jltl 7/ 
q//N.tf:'/}r.Ni/ml 11:t/~1tw1f:llann!1H 

a9t0 NOltTH Wl:STUtN l'AllKWAV 

.IOSl:PH .I. GAYNO" 
NlllDINT a OCNCltAL NANAOllt 

l'lr. Henry E. Thomas, Director 
Standards and Regulations 

Division {ANR-490) 
u. s. Envir-0runental Protection Agency 
Washington, D. c. 20460 

Dear Mr. Thomas: 

February 26, 1979 

This refers to your letter February 9 which was 
received on February 20 requesting information concerning rules 
or practices relating to couplings speed. 

It is our practice to per~orm car couplings at a 
proper safe speed but we do not have a rule indicating that 
couplings should not occur at speeds greater than four miles 
per hour. The applicable rule in effect on our railroad reads 
as follows: 

switching crews must pay special at
tention to the commodities with which 
cars are loaded and see that lading, 
liable to damage by rough handling, is 
properly protected. Bad order cars in 
a cut, with defects that would endanger 
the safety of crew or cause further 
damage to equipment by switching, should 
be set out. 

Extreme care must be taken in switching 
trailers and flat car loading, especial
ly at Market Street, to avoid damage. 

Very truly yours, 

cy: R. L. Adkins 
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LAKE SUPERIOR Be ISHPEMING RAILROAD COMPANY 

JAMES J. SCULLION 
ftllHIDINT AND CHiii' EJllC:UTIY& Ol'FIC&ll 

IOI EAST WAIHINOTON STREET 

MARQUEiTE. MICHIGAN 49B!S!S 

Mr. Henry E. Thomas, Director 
Standards and Regulations 

Division (ANR-490) 
United States Environmental 

Protection Agency 
Washington, DC 20460 

Dear Mr. Thomas: 

January 25, 1979 

In reply to your letter dated January 3 inquiring as 
to whether ·or not we have rules on coupling speeds. 

We make available to all of our people a small card 
calendar, issued by the Association of American Railroads, which 
indicates the safe coupling speeds for various length cars. 
For the most part, this would average about four miles per hour. 

On our particular railroad, we do practically no flat 
switching and have no retarder yards, which are the most common 
sources of impact noise. Approximately 99% of our traffic is 
iron ore. We normally handle cuts of anywhere from 35 to 55 cars 
and shove to a coupling. This applies at both the mines and boat 
loading dock and reduces impact noise to an absolute minimum. 

On the basis of our operation, we have never felt that 
rules to cover coupling speeds were necessary. 

JJS:baw 
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THE LAKE TERMINAL RAILROAD COMPANY 
800 GRANT STREET P, 0 .. llOX 538 

PITTSBURGH. PA. 15230 

M. SPALDING TOON 
Plll8101NT 

Mr. Henry E. Thomas. Director 
Standards and Regulations 
Divi~ion (ANR-490) 

January 12, 1979 

United States Environmental Protection Agency 
Washington, D. c. 20460 

Dear Mr. Thomas: 

This is in respons~ to your letter of January 3 requesting 
whether or not the Lake Terminal Railroad has in effect at this 
time an operating rul!!• operating practice. or a recommended 
practive relating to locomotive and rail car couplings. 

We do not have an· operating rule· specifically designating 
a coupling speed. Crews have always been instructed .to handle cars 
carefully when making couplings to prevent damage to contents 
and equipment. 

Very truly yours. 

President 
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M 
The Long Island 
Rail Road 
Jamaica St1tion Jamaica, New York 11435 Phone 212 658·1700 

212 526-0900 

January 22, 1979 

Mr. Henry E. Thomas 
Director, Standards and 
Regulations Division 

United States Environmental 
Protection Ag~ncy 

Washington, D.C. 20460 

Re: Rail Coupling Speed 

Dear Mr. Thomas: 

M1mb1rs of th• Bo1rd 

Ch1lrm1n Harold L. Fisher 
Vici Chairmen Leonard Braun 

Lawrence R. Bailey 
Donald H. Elliott 
Justin N. Feldman 
Mortimer J. Gleeson 
Edwin G. Michaelian 
Daniel T. Scannell 
Constantine Sidamon-Erinoff 

Thomas M. Taranto 
O.n1r1I Coun•I end 
Secr1t1ry 

Pursuant to your letter request dated January 3, 1979, 
please be advised that The Long Island Rail Road Company 
conforms to the general industry standard recommended 
coupling· speed of 4 miles per hour. The special rules 
for coupling LIRR equipment are enclosed herewith. 

If you have any questions, please do not hesitate to call 
me at (212) 658-1700. 

Sincerely yours, 

Laurence H. Rubin 
Attorney 

LHR/kaw 
enc ls. 
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the independent br~e should be :applied. Before the 
br~e pire hos.:s b::tween the locornoti\·e :ind the trJin 
h:a\"e been coupled, c:ond~n~tion must be blown from 
the br:ake pipe. The locomotive br:1kes must remain ap
plied while the train is being ch:arged. 

To c:h:i.rc;e a train, use the ••releaSc:" position of DS·24 or 
26.C brake .v:U\·es :md the ''running" position of all other 
types of br:ike \•alvcs. 

During the initial charging of a traln, the output of lhe 
air compressor on a diesel locomotive m:iy be incrc~d 
when neccss:ary b)' moving the throttle to "number four" 
or "number five .. position. Before opening the throttle, 
the gencntor field or motor control switch must be in 
.. off' position and the re,·erse lever in "neutral" position. 
When the main rcSl:r'\·oir gauge indicates nonnal cycling 
between cut·in and .:ut·o:!: ?ressures, the throttle shoulJ 
be reduced to "idle·· pusi.uon for the remainder of 1hi: 
ch:irging time. 

If, after coupling the lo-:omotive to the train, it is not 
the intention to immeCu:dy begin charging the train. 
the automatic bral..e ~·alve h:mdle !thould be pl:iced in 
.. lap'' position ("'handle-of!' position on :?6-L equip
ment) until the signal ~o =harge the tr:iin has been re
ceived. 

Reducing valves for grc~nd 2.i.r lines used for charging 
and testing air br:ikes of to.li.,s or cuts of cars should be 

The gr:iduJtcJ release foalurc on all p:assi:ng~r cars must 
be SCI for gradu:ilcd rcli:ase. 

J. PASSE~GER TRAl~S - FREIGllT CARS HANDLED 

Whc:n freight cars are to bc op.:ratcd either pi!nnanently 
or tempor:irily in pas5':n~er ~nii:c:, the brake cylinder or 
its pipe should be equipp.:d with a s:ifc:ty valve 3dJUSte"1 
to open :at approximately 60 lbs. Coirs may be operated 
without this s3fcty va!o.e, but the engineer in .:hargc: of the 
train must bi: so notified. ln su.:h cases. the engineer will 

• operate the train brak;:s umlc:r nonnal conditions in such 
a manner u to :avoid a servi.:e brake C} linder pressure in 
excess of 60 lbs. at speeds of l.?s.s th:in 25 mph. 

The pressure-retaining valves must be set in the "direct 
exhaust" position (handle poinll.ng downward). 

4. PUSH-PULL TRAl!'S 

a. FoUow the instructions cont:iined in P:ingraphs J :ind 
2, except in the case: of the signal line hose. 

b. Brake pipe and main rtScrvoir cut-out cock handks 3Je 
accessible on the car step riser and are interlocked. To 
cu 1 in the air, pull out rhe brake pip-! h:andlc (upper rod), 
then puU out the ma.in reservoir handle (lower rod) . 
This locks the brake pipe cock in the open position. 
To cur out the :air, push in 'the main reservoir ht1ndle 
(lower roJ), them push in the brake pipe handle (upper 
rod). 

set for 3 m:i.ximum pressure of 70 lbs. for freight 3Jld c. Before coupling or uncoupling clectric:il jumpers. it is 
1101.bs. for passenger. · imperative that lhe power car isolation sw:tch be 

l. PASSESGER TRAl~S turned to the: •. idle .. position . 

.. , " b d · . 1. S. M-1 TRAINS 
~ a s:iu?ty stop must e ma e JUSt pnor to coup lllg. 
Connect the brake pipe and signal line by coupl~g the Brt1ke pipe and ~lect?ca! connections are automatically 
air hoses ~tween the cars. Starting with the end nearest m:ide up when pairs 01 cars are coupled. 
the locomotive, first open the brake pipe angle cock a. Coupling 
slowl)', and scconll. open the sign:il line ~ut·out cock. 
Then, in a similar manner open the :angle cocks and 1;ut· 
out i:01:ks on the bafan.:e uf the cars. On all cars, see 
that t'1e cul-out cocks in the brake piJ'e branch pipes are 
open. and that :ill hand bnkcs arc rele:i.scd. 

Make a complete stop just prior to coupling and check 
for proper coupl.:r alignment. Brin!? the two cars gently 
togethr to couple and lat.:h to each other. It will be 
known that brake pipe communication hois been estab
lished when a brake pipe emergency application rakes 
pl:ace. 



LOUISVILLE & NASHVILLE RAILROAD CO~IPANY 

808 W. BROADWAY • LOUISVILLE. KENTUCKY '0203 TELEPHONE I 15021 !587·!5'78 

LAW DEPARTMENT 
January 18, 1979 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division 
United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

ROY L. SHERMAN 
OINlllAL ATTOllNIY 

This refers to your letter of January 3, 1979 ,. inquiring 
whether this Company has in effect an operating rule, operating 
practice or recommended practice relating to locomotive and 
rail car coupling speed. 

The L&N does not have a published operating· rule in effect 
relating to coupling speed. However, this Company follows the 
practice recommended by the Association of American Railroads 
that cars not be coupled at a speed greater than.four ·miles per 
hour. Enclosed is a copy of a pamphlet entitle·d Careful Car 
Handling published by the AAR. You will note therefrom that the 
recommended practice is contained on both pages four and five. 

This pamphlet is used by our Loss and Damage Prevention 
Section for dissemination in its program to minimize lading 
damage. 

Sincerely yours, 

Enclosure 
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MAINE CENTRAL RAILROAD COMPANY 
2•'2 ST. JOHN STRl!ET PORTLAND. Mii.iN£ 04102 
TltL.EPHONE 12071 773-4711 TEL.EX 84-4422 

JOHN P'. GERITY 
~·C•IDCNT 

Mr. Henry E. Thomas, Director 
Standards and Regulations 
Division (ANR-490) 

January 15, 1979 

U. S. Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

·Pursuant to the request contained in your letter 
of January 3, 1979, for information with respect to rules in 
connection with rail car coupling speed, attached is copy 
of Rule 113 of Maine Central Railroad Company's "Rules of 
the Operating Department. " 

I trust this will give you the desired infonnation. 

JFG/ms 
·Enclosure 

cc: Mr. A.J. Travis, 
Executive Vice President 

Yours sincerely, 

~ 
John F. Gerity 
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exceed !lpceJ rc$trictions applying on that track, and 
must not exceed a maximum s~ed of 30 miles per 
hour. 

1 IOb. The followjng maximum speeds must not 
be cxcccdcJ: 
Over any drawbridge . . • • . . . . • . . • • • • • 30 MPH 

And brakes must not be applied on 
drawbridges except in an emergency. 

Circus and Carnival trains : 
On MJin Lines . .. . .. .. • .. • • • .. • • • 30 MPH 
On Branch Lines . . . • . . • • . • • . . • . . • 2S MPH 

111. In switching passenger equipment the air 
brakes ptust be in use while handling occuph:d equip
ment, and when coming onto passenger trains or 
drafts m.adc up for occupancy or placed on station 
tracks regardless of whether occupied or not. 

Cars must not be uncoupled while in motion. 
Engines or drafts coming onto occupied passenger 

equipment must make Cull stop before coupling on. 
In switching caboose cars, under no circumstances 

are they to be kicked. Follow the same plan switch
ing caboose cars as passenger equipment, not un
coupling caboose until it has stopped, and in cou
pling onto caboose cars that are occupied, or that 
.may be occupied, engines will come to full stop bc
f ore coupling on. 

111L Tracks at various locations must be 
switched with air brakes in use because of grades or 
other conditions. Such tracks are identified by a 
sign near the switch indicating air brakes must be 
used while switchint:?. 

Other locations ~here air brakes must be coupled 
and in use while switching will be indicated in Time
Table Special Instructions. 
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112. A sufficient number of hand brakes must be 
applied on cars left at any P<'int to prevent them 
from moving. If 'cft on a siding they mu~t be cou
pled 10 other c:trs, if :my, on such track unless neces
sary to separate them at pu~lic cro~~int.>s or other
wise. Before coupling to cars at any point care must 
be taken to insure that cars being coupled to are 
properly secured .. 

1 IJ. When coupling cars together. speed of four 
miles per hour at time of coupling must not be ex
ceeded to avoid damage to equipment and Jading. 

During Oat switching operations when cuts of 
twenty or more cars, including loads subject to dam
age from overspccd impacts, arc to be coupled to 
other cars, the cut must be stopped one car length 
from point of coupling before the coupling is made. 

Open loads subject h> shifting while being switched 
must not be dropped onto other cars or other cars 
dropped onto them; if necessary, such ca.rs shouliJ 
be set to one side, then shoved to rest when classi
fying with other cars. 

114. Aat or gondola cars, not equipped with bulk
heads or gates, loaded with pipe, poles, lumber or 
an.Y. other ty~ of lading which has a tendency to 
shift in transit should not be har1dlecJ in trains next 
to engine, caboose or occupied work outfit c:irs when 
it can be avoided. 

115. Engines, loaded placarded tank cars or other 
c.1rs containing e:tplosivcs, must not be stopped over 
open flame switch beaters unless unavoidabl~ due to 
an emergency, in which ca~e cars should be moved 
off pron1ptly, or switch henters extinguished. Con
ductors will advise engineers of the presence of such 
cars in trains. 



M. P. RISTER . 

~hssoum-l{AN~As-TEXAS RAll.llOAD CollPANY 

101 a. MAIN STREET 
DENISON, TEXAS 75020 

(214) 465-5050 Ill. D. WOODROOF 
AHllT'\i'IT VICll-P•HIDl:"T 
llllCHANCIAL 

IUPT. AIR llQUIPMr:NT 
AND DIESEL OPl:RATION 

D. S. ICUlttfLL 
IUPT. CAIS •·LOCOS. 

J, £, RODINSON 
IUPllRINTEND&NT CAr IHOp 

Mr. Henry E. Thomas, Director 
Standards and Regulations 
Division (ANR-490) 
United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

Denison, Texas 
Januaey 16, 1979 

5 2 3 

This will acknowledge receipt of your letter of January 3, 
1979 concerning the Environmental Protection Agency broadening 
the scope of its railroad noise emission standards to include 
interstate rail carriers' equipment and facilities. 

The Missouri-Kansas-Texas Railroad Company has an operating 
rule in effect relating to coupling speed of locomotives and 
cars. I am attaching copy of our rule 103(a) zeroxed from the 
current effective Uniform Code of Operating Rules which became 
effective June 2, 1968. Please notice item (2). 

Yours very truly, 

~~x~ 
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(1) Sec that cars left on tracks arc pwrcrly 
secured,. clear other tracks and, when practic:it•lc, 
clear. public crossing at least 100 feet. 

(2) When coupling or shoving cars,· take prci;~r 
precaution to prevent damage or fouling of c:h.:r 
tracks by stretching coupling, and setting su.~":ch:nt 
band brakes. Make couplings at a speed of not :::ore 
than 4 miles per hour. 

(3) Before shoving yard tracks, know there is 
sufficient room to hold the cars. \Vhen shoving en
tire length of trac~, see that cars :ire coupled anp, 
unless otherwise provided, send a man to head end 
to protect the movement. 

(4) When necessary to control cars by hand 
br:ikes, know th_at sufficient b!akes are in working 
order before cars· are cut off. 

(S) Kicking or dropping of cars will be permitted 
only when such movement can be made without 
danger to employes, equipment, or contents of cars. 
Know that the track is sufficiently clear, and whzn 
dropping cars, know switches and brakes :ire working 
properly and run engine on straight tr:ick \Vhen 
practicable. 

Cars containing flammables, e:<plosives, or other 
dangerous ~icles, must not be dropped or kicked. 

·ears must not be dropped through spring ~r .re
mote control switches. 

(6) When engines may be working at both ends 
of a track, have proper understanding between crews 
involved. 

(7) Before coupling to or moving cars on tr:icks 
where cars are being lo:ided or unloaded, s~e that 
running bo:irds, oil t:ink couplings, elevator spouts 
md similllr coun~r.tions :ire removed and clc:ir, ruid 
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l\11ssouR1 P.AcrFrc R.A.ILRO.AD Co. 
•10 N, ISTll STREET 

ST. Lours, )hssouR1 6.'U03 

Ta... AOICA Cooc JI• 922·2•2 

R. K. DAVIDSON 
- YICS ..... SID&HT--TION 

Mr. H.·E. Thomas, Director, 
Standards & Regulations Division, 
U.S. Environmental Protection Agency, 
Washington, D.C. 2046o 

Dear Mr. Thomas: 

January 15, 1979 

Q-A 

Your letter of January 3 inquiring if Missouri Pacific has 
in effect an operating :ru.le relating to locomotive and rail car 
coupling speed. 

Section (2) of Rule 103(a) of our Uniform Code of Operating 
Rules governs tl!e speed in which rail cars• will be coupled. It 
reads as follows: 

"when coupling or shoving cars, take proper pre
caution to prevent damage or fouling of other tracks 
by stretching coupling, and setting sufficient Qrakes. 
Make couplings at a· speed of' not more than 4 miles per 
hour." · 

Yours very truly, 
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.. 11c1m1 IVHllllE 

R1cHARP L. McCo!\tas 
GENERAL SUl'ERINflNDENT 

~. Henry E. Thomas , Director 
Standards & Regulation Division 
United States Environmental Division 
Washington, o.c. 20460 

Dear Sir: 

January 24, 1979 

I have spent some time researching old recGrds to determine if we have ever 
had a published operating rule or even a bulletin. w~ich addiessed the circumstances 
of locomotive and freight car coupling speeds. We have--ho such published rule or 
bulletin. 

Ours is a short line switching railroad, with no hump yard operation in service 
at this time. We have a maximum operating speed limit of 10 mph. At one time we· did 
have a hump operation including a retarder. I have discussed this operation with a 
number of our transportation personnel. They all agree that the understanding was that 
cars over the hump should not couple at speeds in excess of 4 mph, because of possible 
damage to lading or to equipment. This understanding still prevails as it applies to 
flat switching. To that extent, we have an unofficial practice in effect. 

RLM:seh 

cc: · J. L. Hadley 

Very truly yours , 

THE MONONGAHEIA CONNECTING RAILROAD COMPANY 

R. L. Mccombs 
General Superintendent 
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···-----·---~-------------------------

Mr. Henry E. Thomas 
Director 

January 11, 1979 

Standards ar.d Regulations Division {ANR-490) 
United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas : 

This refers to your letter of January 3 requesting infonnation 
concerning any Norfolk and Western operating rule, operating 
practice or recommended practice relating to locomotive and 
rail car coupling speed. 

The only written provision among NW's operating Rules which 
relates to speed of car couplings is the following paragraph 
from Rule 103(h): 

''When coupling or shoving cars, proper 
precaution must be taken to prevent 
damage." 

In the course of instructing NW train and engine service 
personnel, it is our practice to explain this requirement 
as prohibiting a coupling speed exceeding that of a brisk 
walk, or approximately four miles per hour. 
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PEORIA AND PEKIN UNION RAILWAY COMPANY 

D,.,.ICC DP' THC PAE81DENT AND CiCNCAAL MANAD.,A 

F. J. DUDOAN 
•••••O•NT AND eCNa•AI. MANAe&• 

PEORIA, ILLINOIS 61611 

Mr. Henry E. Thomas, Director 
Standards .and Regulations Division 
United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

January·19, 1979 

This has reference to your letter of January 3, 1979, addressed in 
error to Mr. Spence of ConRail, the content of which is asking for 
a report in connection with Public Law 92-574, and which file was 
forwarded to me by Mr. Hasselman of ConRail, his letter of Janu
ary 12, 1979. 

Rule 103 "(e) of the Transportation Rules of this company, revised 
August ·1, 1977, reads as follows: 

''When coupling or switching cars, or cars are 
cut off in motion, ·coupling speed must .be with-
in safe limits not to exceed 4 MPH and proper 
precaution taken to prevent damage. When engines 
are vorking at both ends of a track, movements 
must be made carefully to avoid injury or damage." 

Yours ~!J_ . 

_,.;/~~f!V 
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'IiIE PITTSBURGH & LlliE ERIE RAILROAD CO:'\IP.A.i.~ 
THE LAKE ERIE & EASTERN RAILROAD COl\IPA.i.~ 

T. C. NETHERTON 
VICIE PRESIDENT·GIENE .. AL MANAGIER 

January 11, 1979 

Mr. Henry h. Thomas, Director 
Standards and Regulations 

Division (ANR-490) 
United States Environmental 

Protection Agency 
Washington, DC 20460 

Dear Sir: 

PITTSBURGH, PA, IS21t 

Please refer to your lett~r to Mr. H. G. 

Allyn, Jr., President of the Pittsburgh & Lake Erie 

Railroad, dated January 3, 1979, concerning coupling 

speeds of cars. 

Rule 130 of our Transportation Operating 

Rules says, "Engines and cars must be coupled at a 

speed not to exceed 4 miles per hour."' 

I trust this is what you need. 

Yours truly, 

H-106 



Form '7 PORTLAND TERMINAL RAILROAD COMPANY 

ROOM ~09 UNION ST A TION 

PORTLAND, OREGON 97209 

Mr. Henry E. Thomas, Director 
Standards & Regulations Division 

Jan':'ary 9, 1979 

File: 122-5 

United 'states Environmental Protection Agency 
Washington, D. c. 20460 

Dear Mr. Thomas: 

Please refer to your letter dated January 3, 1978, addressed 
to Mr. T. C. DeButts, President, Portland Terminal Railroad Company, 
in.which it was asked if our Company has in effect an operating rule, 
operating practice or reconunended practic~ relating to locomotive and 
rail car coupling speed, has been referred to the undersigned for rep:y. 

Enclosed is a copy of Manager's Instruction Bulletin No. 27 
which is dated January 1, 1979, which is an· annual reissued bulletin 
regarding coupling speed. The original instruction bulletin was issued 
several years ago and, as indicated above, is reis~ued annually. 

It should also be noted that each switch list form is printed 
with the followin9 informa~ion: 

•safe Coupling Speed not more than 4 M.P.H." 

It is hoped that this is the information you have requested. 

Very truly yours, 

Enclosure 
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Po RT TERMINAL RAILROAD Assoc1ATJON 
... 0. 90lll 150•. Hout!~. TSlllAS 7701, 

T. E. WIMBERLY 

January 10, 1979 

Mr. H. E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
U.S. Environmental Protection Agency 
Washington, D.C. 20460 

Dear Mr. Thomas: 

Reference yours of Jan. 3, 1979 concerning railroad 
noise emission standards and rules or practices governing 
coupling impa~t speeds. 

PTRA does nave such a rule (70 (e)) governing and copy 
is attached ·hereto as per your request. --

Yours truly, 

d G. --eV~&c~ 
T. E. Wimberly . ( 
General Manager 

Attach. 
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PORT TERMIHAL RAILROAD 

ASSOCIATION 

Rules and Regulations 
Eff!:'ctivc May 1, 1947 

Rc\"iscd Fcbmary 1, 1957 

-
The rules herein set forth govern the cm

ployes of the Port Terminal Railroad Asso
ciation, and cmployes of the railroads using 
the propC'rty and facilities of this Association • 
They supersede an previous rules and In
structions ir.consistent therewith • 

Special instruction -may re issue.'<! by the 
proper authority. 

C. E. Bullock, 
General Manager 

w ..... ·- - ___ ,... _____ _.. ......... ____ ~ 
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made c:trC'fully and with Ml understanding to avoid 
injuries or_ damage. 

(d) Before sho\'ing cars on tracks, It must be 
kn~wn thNe is sulficicnt room in the track to 
·hold all of the cars. \\'hen shoving entire length 
of. track, ~ee that cars are coupled and unless 
othC'rwisc pro\'idcd, ser.1 a man to end of cut to 
protect the movement. 

( C' l \Vhcn coupling or sho\'ing cars, take pro::-C'r 
prt'c:n:tion to prc,·ent dama!!e or fouling of o~her 
tracks hy stretching coupling, and setting. suf
ficient hand brakes. Make couplings at a sp<'Cd of 
not more than four miles prr hour. 

(fl Cars containing Jl\·estock must not be kicked 
or dropped or otht'r cars l<icked or dropped 
against them. 

<gl Warning or commodity cards must be 
obscrwd and their Instructions complied with. 
Yardmasters and yardmen must famiiiarize them· 
selves with the Bureau of .Explosi\'es Instructions 
governing the handling of explosives, lnflam· 
rnablcs and ndds, or other d:mgerous articles. 

Cars will be dropped only when necessary. and 
when prnctlrable engine must be kept on the 
atralcht track. Before making a drop, stop must 
be made, brakes and switch tested. 

'JI. Cars must be lc.-tt with sutflclc.-nt hand 
brakc.-s set, after the air Is released from auxiliary 

reservoir, to prenmt mo\·lng. C&i:·s with derectl\e 
hand brakes must be securely blocker! &ind, when 
possible, coup!cd to ears ha\·ing ser\'keaL'l' h3r.1f 
brakes. In switching, cars must not be s:opr.cd 
or :-ct<irdcd lh.-ough use or bloc·ks or chocks. 

72. Cars must be left clear of any street or 
public crossing. and at least one h•Jndrcd feet from 
the cz-ossing wt:en practicable, and must not be 
!'O left :is to obstruct view of approaching cars or 
engines by the publ!c. 

73. It must he kn•Jwn lh3t engines or cars 
stan!ling on parallel or industry tra('ks are dear 
of mala track and that nothing protrudes thl'rc· 
from. 

; I. Emplo!·cs must col!trol or !top Ciln> h:,• har:•I 
brakes when necessary. 

7.>. Engine Cort'men will report to car ln!>ptttors 
any defects oll•,l'rvrrf on cars ~Ing hnnd!ed or 

.In }·ard. 

76. In c:-ase of extraordinary rain storm or high 
watC"r, cn~incs anrl l"ars must be stnp~. anil 
h,·;c:;~·s. tn·sl)e,-, c1.1l\'erts or othl'r points subjl't.·t 
to 1l:1r:mr.~. £"x:imincd by competent cmplo\·c to 
nsccrta!:l if safe hc!ore proccetlln~. · 

If track ,or struc:un~ has hc•t>n d:im:tr.<'d anrl 
which may cause an accident. the condition must 
promptly .be rer;o1 tro to propcr oftkcr, and If 
necessary a flagman must be ltft to protect other 

C) --I 
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SlUARr SHUMATE 
~1icknt 

II 
RICHMOND, FREDERICKSBURG AND POTOMAC RAILROAD COMPANY 

2134 WEST LABURNUM AVENUE RICHMOND, VIRGINIA 23227 

TELEPHONE: (804) 2S7-l221 

Januacy 12, 1979 

Mr. Henry E. Thomas, Director 
standards and Regulations Division (ANR-490) 
United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: . 
This will acknowledge your letter of January 3, 1979 regarding noise 

emission standards applicable to interstate rail carriers' equipment and 
facilities. 

We do not have an operating rule in effect at our Acea Yard (Richmond, 
Virginia) faeility or on-line of road which publishes a specific couplil)g speed 
for locomotives or cars. In practice, we encourage the industry standard 
of coupling· speeds not in eXcess of four miles per hour or speeds not exceeding 
a ''brisk walk". This practice is P?i"Omoted during training of new employees 
and other tr3ining sessions as well as in the continuing personal contact and 
instructions by supervisory personnel. 

At the Potomac Yard (Alexandria, Virginia) facllity, the Special 
Instructions do contain rules relating to coupling speeds. This facility is, 
as you are no doubt aware, a hump yard and coupling conditions include many 
variables. The instructions, depending upon circumstances involved, refer 
to use of good judgment, retarder exit speeds and a flat switching speed not 
to exceed four miles per hour. 

As you requested, an example of each 'of these rules is attached and 
we trust this will supply the information desired. 

President 
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ADDITIO~AL RESPO'.\'SIBJLITIES OF CAR 
RETAHDElt OPEHATOlt 

1. Car retarder operators must stay in close prox
imity to their control machine unless they have 
received permission to do otherwise. 

2. Car retarder operators are responsible to 
verify car initials and numht>rs on the cut!'lip and 
observe movements into proper classification 
tracks. 

3. He must constantly monitor the model hoard 
and keep all undesired information (bugs) cleared 
in the system. He must utilize the warning lights 
to assist in locating close clearance or cars fouling 
adjacent tracks in the classification yard in order 
to avoid sideswipes or cornering cars undergoing 
classifica lion. 

4. He must be alert to pre\'ent catch-ups, derail· 
ments or cornering, and when nt>cessary will 
override automatic switching or stop cars to 
prevent these occurrences. 

5. He is responsible to inform the· hump conductor 
of conditions in the classification yard which 
need attention or which will affect the normal· 
operations. He must be particularly alert to 
tracks that need shoving and cars not in proper 
classification. 

6. He must have a complete understanding with 
the conductor on movements to be made from 
the hump ends of the classification yards. He is 
responsible to line routes for all movements 
from classification yard toward the hump, put the 
retarders in the "off" position, inform the hump 
conductor of clear route, and observe movement. 

7. The car retarder operator on the southward 
hump will select proper speeds for car to exit 
lrom the group retarder based on the weight 
indication that registers on the weight indicator 
on the model board, weather conditions, the 
distance to travel and the knowled~e of wht-ther 
the car is protected by a single· skate or the 
minimum number of hand brakes. In any case, 
he should utilize his experience and any infor
mation available to· him to exercise good 
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judgment in the selection of speeds. 
8. Car retarder operators on northward hump must 

keep the car retarders in fully automatic mode 
of operation while cars are undergoing class· 
ification, except when safety of operation, 
efficiency of operation, or specific instructions 
noted els«?where in this book require otherwise. 
(That is, long tank cars, caboos«?s, extra heavy 
cars, or multiple cuts of heavy car.s.) 

9. Car reta:-der operator on northward hump must 
have proper understanding with hump conductor 
on mode to be used when it is known that cars 
are to be cut off on the hump. 

H-113 



load, including the location of and prevailing con
ditions in the track in which it is to be classified. 

A single load with an overhang on one or both ends, 
with idlers, must not be allowed to move into any 
track in either classification yard where there is a 
possibility of the overhang coming in contact with a 
car or fixed structure. Special attention must be 
given to moves of this kind, keeping in mind sharp 
curves, locations of other cars in track, etc. 

In no case should triple loads or loads with an 
overhang be allowed to move to or from the north end 
of No. 39 track in the southbound classification yard. 
Loads of this type must not be forwarded in outbound 
trains until all current instructions relating to 
clearances and measurements of the respective ten· 
ant lines have been complied with. 

(11) On both the northward and southward humps, 
when classifying heavy cars in excess of ninety (90) 
tons in multiple cuts, the cut lenbrths will be limited to 
no more than four (4) cars. unless the cut is ten ( 10) or 
more cars, in which case they may be classified in 
·multiple. 

On the southward hump, when classifying multiple 
. euts or extra heavy cars, the exit speed selected must 
not be in excess of five (5) miles per hour. 

(12) When classifying exceptionally long tank cars 
over the northward hump, no selection should be 
made by the hump conductor for a following route un· 
til each exceptionally Jong tank car is north of the 
master retarders and the route selection for that 
tank car has disappeared. 

(13) The circuits on the tracks into the southward 
classification yard from the hump are not designated 
to handle cars in excess of 75 feet. In all cases where 
Jong cars (in excess of 75 feet) are to be classified, the 
following procedure must be adhered to; 

1. A route selection should be punched by the 
hump conductor for the Jong car and no 
additional selection punched until the long 
ear is south or the master retarders. 

2. The hump conductor must control the hump· 
lng so that a following cut is not cut off until 
the long car has cleared the master re· 
tarders. 
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inspectors must see that doors on all empty cars are 
securely fastened before trains leave Terminal. 

(14) Handling occupied cabin cars while humping 
train or kicking occupied cabin cars is prohibited. 

(15) Dual control switches will not be thrown by 
any other means than the lever attached to the 
machine for the purpose of manually operating the 
switch. 

The practice of punching these switches over 
~y opening the co\'ers and manipulating the valves is 
not authorized and furthermore, is extremely 
dangerous in that it sets up the probability of a 
derailment for the next crew approaching the switch, 
and it can result in a personal injury to the individual 
manipulating the switch. 

(16) Trailing point movements must not be made 
through either electrically controlled or dual con
trolled yard switches until they have been properly 
aligned or on specific instructions from the Assistant 
to Trainmaster at Desk 223, and upon receiving such 
instructions, movement will only be made after a 
member ·of the crew has established that there are no 
obstructions in the switch points and no obvious 
defects with the switch. 

(17) In flat switching, trainmen must at all times 
protect movement so as to avoid personal injury, 
damage to equipment and lading. 

Engines and cars must be coupled at a speed 
not to exceed four (4) miles per hour. 

(18) In an effort to prevent potential a~cidents, 
yard trainmen are requested to endeavor to make cer
tain all plug type doors on box cars are closed and 
secured prior to making movement. 

(19) Employees are prohibited from riding the sides 
or tops of engines or cars while moving through the 
enginehouse sanding facilities located between the. 
B&O motor storage track and the Penn Central motor 
storage tracks No. 2 and No. 3. 

(20) The old No. 1 Shore Track (the stub-en·d track 
leading olr the turntable adjncent to and on the west 
side of the roundhouse) is used to store covered hop
pers containing sand for the sanding towers. 
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January 22, 1979 

Mr. H. E. Thomas, Di"ector 
Standards & Regulations Division(ANR-~90} 
United States Environmental Protection Agency 
Washington, D. c. 20460 

Dear Hr. Thomas: 

Please refer to your letter of January 3, 1979 concerning noise generated 
in railroad yard operations. 

The Rock Island uses the "Uniform Code of Operating Rules" to control its 
train operations. Rule 103(12) of these Rules state~: 

"When coupling or shoving cars, take proper precaution to prevent damage or 
fouling of other tracks by stretching coupling, and settihg sufficient 
hand brakes. Make couplings at speed of not more than four MPH." 

I hope this information will fill your needs. If you have any further need 
tor information, please let me know. 

et 
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ST. LOUIS. SAN FRANCIS.CO RAILW"AV COMPANY 

IOI ,Ollve Street - St. Loula, Mlaourl ~3101 ""'." (314) 241 • 7100 

aEORGE E. BAILEV 
General Solltltor 

)ONAL L. TURKAL 
tRIC A. CUNNINGHAM, JR. 

AslCKllt• Gener1I CounMI 

IERAL.D O. MORRIS 
>ONAL.O E. RANSOM 

As1lst1nt Gener1I CounMI 

DONALD E. ENGLE 
Vice President 1ncs Gener11 CounMI 

January 17, 1979 

85875-C 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division 
United States Environmental Protection Agency 
Washington, DC 20460 

Dear Mr. Thoma~: 

DENNIS T. RATHMANN 
GERALD J, HARVATH 

General Attorneys 

ANDREW F. REARDON 
THOMAS H. MUG 

Attorneys 

This is in reply to your letter of January 3, 1979, 
requesting information regarding operating rules, operating 
practices, or recommended prac~ices relating to locomotive 
and rail car coupling speed. 

·Please be advised that St. Louis-San Francisco Railway 
Company has no formal operating rule or written practice 
regarding coupling speed. As a recommended practice, Frisco 
does follow the A.A.R. recommendation of 4 miles per hour 
coupling speed in order to minimize damage to equipment and 
la~\ng. However, Frisco does consider coupling speeds up to 
6 iniles per hour to be safe. 

You have indicated that it. is your ·intention to use this 
information in the establishment of railroad yard noise emission 
standards. It is our opinion that coupling speed will have only 
a slight effect on overall yard noise, and that to adopt a 
reconunended operating practice as a noise guideline without 
serious study could be a mistake. 

If I may be of further assistance, please advise. 

Very truly yours, 

~~A.,, /.J ~L. 
Thomas H. Mug (f 

THM:smn 
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Tbe Atcbl1on, Topeka and Santa Fe Railway Company 
-------- A Sant~ Fe Industries Company---------

80 East Jackson Bouievard, Chicago, Illinois 60604, Telephone 312/ 427-4900 

January 18, 1979 

M+. Henry E. Thomas, Director 
Standards and Regulations 
Division (ANR-490) 

United States Environmental 
Protection Agency 

Washington, D.C. 20460 

Dear Mr. Thomas: 

Please refer to your letter dated-January 3, 1979, 
sent certified mail, requesting copy of Santa Fe's 
operating rule relating to locomotive and rail car 
coupling speeds. 

Rule 112(c) of Rules - Operating Department, The 
Atchison, Topeka and Santa Fe Railway Company, effective 
January 5, 1975, and currently in effect, reads: 

"Before coupling to or moving cars or engines it 
must be known that they are properly secured and 
can be coupled to and moved safely. Cars and 
engines must not be permitted to couple at a 
speed in excess of four miles per hour. Unless 
previous inspection has been made, cars picked 
up must be inspected and determined that they 
are in condition to be handled." 

·v~l:s, 
L. Cena 
President 
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The Atcbl1on, Topeka aild Santa Fe Railway Company 
-------- A Santa· Fa /naus111es Company-------.-

80 East Jackson Boulevard, Chicago, Illinois 60604, Telephone 312/427-4900 

Mr. Henry E. Thomas 
Director 

January 25, 1979 

Standards and Regulations Division 
United States Environmental Protection Agency 
Washington, D.C. 20460 

Dear Mr. Thomas: 

Please refer to your request of January 3, ~pparently 
addressed to railroad presidents. I have just received a 
copy of a reply from Mr. L. Cena, President of Santa Fe 
Railway, in which he quotes one of our operating rules . 
regarding coupling speed. I am.somewhat surprised you did 
not request this information from the AAR representatives 
who have been working.with you and your staff on noise 
regulations. 

I am sure you realize that while ideal coupling speeds 
may be 4 m.p.h., the rule was not issued with noise consequences 
in mind. Careful handling of lading is an i~portant program 
on.Santa Fe, however minor variations in coupling speed are 
not unknown. They have little effect on potential damage to 
lading. Similarly, slight variations in this coupling speed 
have no discernible effect on the noise levels pr~duced by 
coupling. 1 

One rather obvious objection to an attempt to rela·te 
coupling speeds to noise regulations is that attempts· to 
differentiate noise produced by couplings at 4 m.p.h., as 
opposed to perhaps 5 or 6 m.p.h., appears to be an extremely 
difficult task. 

If you intend to consider this matter further, you may 
wish to contact the AAR Environmental Staff which may be able 
to assist you in y~ur efforts to obtain ~eaningful data. 

JCP/jmw 

mer,· Jr 
ener'al Attorney 
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.IOHN W. WE.DON 

SEABOARD COAST LINE RAILROAD COMPANY 
Law Department 
600 Water StrHt 

J~bonvllle. Florida 32202 

VICK PR•81DSNT - LAW · January 18, 1978 AllU CODI! -
aU•8Dll. UT,••• 

Mr. Henry E. Thomas 
Director 

lN llll'LY P'LIL\81 REP'ER TO P'ILIE 

LEGAL: Legislation 
US: Pollution 
Noise 

Standards and Regulations Division (ANR-490) 
United States Environmental Protection Agency 
Washington, D. c. 20460 

Dear Mr. Thomas : 

This letter is written in re:dponse to ~·our request 
of January 3 addressed to Prime F. Osborn. Mr. Osborn asked 
that I furnish you with the desired information. 

Enclosed is a copy of SCL Operating Rule 103-D. It 
prohibits couplings at speeds in excess of 4 miles per hour. 

If further information is desired by the EPA, please 
do not hesitate to contact me. 

~ially, 

f!t.~/{({,~ .... ~_, .. · """"--.-

CC: 

Mr. Prime F. Osborn 
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flag protection has been afforded. At railroad 
crossings protected by interlockings. such cars 
must stop clear of the crossing and must not 
proceed over the crossings until proper protection 
has been afforded. · 

103. In, switching. employees must observe 
the position of engines or cars on other tracks 
and must know th:n 1J11ch engines or cars are in 
the clear before permitting engine or cars to move 
put them. 

103-A. Cars and engines left on tracks must 
be properly secured. clear of Insulated joints. 
and clear of other tracks where conditions permit; 
and whef'.I practicable. cars and engines should 
be left at least 100 feet from a public crossing .. 

103·8. Employees leaving cars in a track must 
set sufficient hand brakes to prevent them from 
rolling away when other cars · are dropped or 
kicked against them. When additional cars are 
placed in the track, sufficient additional hand 
brakes must be set. 

103-C. When practicable, cars will not be un· 
coupled on curves or in switches. When necessary 
to couple to cars on curves or in switches. it 
must be known that couplers match and coupling 
speed must be controlled to avoid jackknifing. 
Special care must be given when coupling cushion 
underframe or long cars. 

103·0. When coupling or shoving cars, pre· 
cautions must be taken to prevent accidental fpul· 
Ing of other tracks. public crossings and derails. 
1nd to avoid runaway cars. 

Before coupling to cars or engines standinq 
near end of tracks. dP.rails. public c•ossings, or 
cars in process of loading or unloadinq, it must 
be known that they are secured and will not roll 
1way and cause damage in event coupling is 
missed. Couplings should not be made at speed 
greater than four miles per hour. When condi
tions require. before shoving cars. it must bo 
known by stretching the couplings that all coup· 
lings are made. 
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Soo Line Railroad Company 

January 15, 1979 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

Soo Line Building 

Box 530 

Mlnneapolls, Minnesota 5S44Q 

(612) 332-1261 

GILBERT A. GILLETIE 

Assistant Vice President 

Operations-Planning 

Your January 3, 1979 letter addressed to Mr. L. L. Wasnick, 
wherein you discussed railroad noise emission standards as they 
relate to coupling speeds, has been referred to me for reply. 

Editorially, it is our experience that fac~ors such as the 
type of car.and nature of.load (empty covered hopper cars tend to 
have a "drum" effect, even at low coupling speeds) , atmospheric 
conditions and the direction of the wind ~ave as much or more 
contribution to noise annoyance as coupling speed alone. Also, 
it has been our experience that under certain conditions, slack 
adjustment in coupled trains (from buff to draft and back again) 
can c·ause complaints of noise. 

Nonetheless, Soo Line has had for many years mandatory 
instructions gcverning proper coupling speeds (not to exceed 
4 M.P.H.). Railroad mandatory operating instructions are commonly 
issued in the following forms on the Soo Line: 

1. The Consolidated Code 9f Operating Rules (1967), 
mandatory rules. 

2. Time Tables for each division, including a set of 
mandatory special instructions for each division. 

3. General Orders, for mandatory instruction of crews 
with regard to operating conditions of a temporary 
nature but of a month, or more duration: also, for 
changes to the Consolidated Code, time tables or 
special instructions pending reprinting. 

4. Train Orders for mandatory orders on a daily or 
short range basis. 
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Mr. Henry E. Thomas 
January 15, 1979 
Page Two 

Soo Line has incorporated its mandatory coupling speed 
instructions in each of its divisional special instructions and 
believes this is the proper fvrmat for these instr~ctions. 

Attached are copies of: 

1. SIE-6, Special Instructions for the eastern divisiort: 
2. SIC-6, Special Instructions for the cent·ral division: 
3. SIW-3, Special Instruction~ for the western division. 

In each case, the cover sheet is included for identification 
purposes and the page containing the coupling speed instructions 
is shown to the right of the cover sheet. 

GAG:csk 
Attachments 

Yours truly, 

.J1.a.~· 
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SOD ll~lE 
RAILROAD 
COMPANY 

WESTERN 
DIVISION 

SPECIAL INSTRUCTIONS 
and 

SPEED RESTRICTIONS 

NO. 

EFFECTIVE 12:01 A.M. 
CENTRAL STANDARD TIME 

Sunday, December 1, 1974 

For the government and 
.nformation of employees only. 

D. F. KEMMER - Superintendent 
H. A. PETERSON - Director TransporUlion Operallona 

D.M. CAVANAUGH- G•nerel Suparlnl•ndenl 
T. R. KLINGEL-Eaec111iYe Vice President 

JUDCilHCi SPEED 

Acc:ur•te judi;;menl of c:ouplinit speed drpends upon corrrtr 
'timinc. An e•c:rllent way to 1:et a.cc:urate 11m1nic without • "'"tch 
is to count "one hundred •nd thirty-on•, on• hundred •nd lhtrly
two" •nd so on •S the car passes a stationary pouit. With a 
little practice counting can be done at the rate or one a second. 

Ability to closely estimate speed at hme car strikes i,. ••tr•m .. ly 
lmporlanl bt'cau5• ampacl force builds up es lhe squar• of the 
speed." This mt'ans that impact dehvered by • car couplotd at 
I mil•s per !:lour as not four tames that et 2 mil•s pc!r hour, but 
16 TIMES AS GREAT. 0.1ma.:e to fr•ighl or car can be noid•d 
by elways lieepi.ng coupl1nc speed within the safe ran1e - NOT'" 
OVER 4 MIL.ES PER HOUR - A BRISK WAL.K. 

IMPACT FORCE AT VARIOUS $TRIKIHCi SPEEDS 

Car Co11pled at 

I 
l mph 

~ 2 mph 
~ 3 mph 

4 mph 

{ 

5 mph 
~ 6 mph 

·c;. 7 mph e 8 mph a 9mph 
lO mph 

Units of Dntructive Force 

1 
4 
9 

16 
25 
36 
49 
64 
81 

100 

SPEED CARD 

To Find CouF lin9 Spud of .CO Foot ond 50 foot Cor 

Si1ht vcrtic~I end oC car body 
on • Cixed point •nd note the 
number or 11•c onds it takes car 
to pass. SPt"•d an males per hour 
is shown opposit•. 

Demace •s • result of Rouch 
HHdlinc makes up • line• part 
or the claim bill for L.oss a"d 
D•m•1• 10 Fr•iitht. From the 
Rellroad standpoint it is the 
mejor Item 1n the expense. We 
•ll know that Rou1h HandlinR 
c•n be reduced, orten otliminated. 
II 11 hup.:J th•t thi\ c.uJ ,.;11 ta~ heir· 
ful in your effons tu pHvenl Kou1h 
Handlinc. 

Switch Crews musl function as 
• team. Cl••r si1nals properly 
ch·•n ar• m111:hty imJ"'rtant; talk 
ti over - prc-\·enl Rouith llandl 1ng 
- it can be don.-. 
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40 Fool 50 Foot 
Car Car 

t.hlots M1l•1 
Seconds P•r Hour P•r Hour 

1 .•..•• 21 
2 ••••• • &4 

3 ...... 9.J 
4 ...... 7 
s ...... 5.6 
6 •••.•• 4.7 

7 ...... 4 

I .•.•.. J.S 

9 •••••• 3.1 
IO. • • • • • 2.1 
11 •••••• 2.s. 
12 ...... 2.3 

13 ...... 2.15 
......... 2 

•••• 35 
•••• 17.:) 

.... ll.6 
a.; 
7 
5.9 

s 
4.4 

J.Q 
3.5 
l.l 
2.9 
2.7 

2.5 



·soo LINE 
RAILROAD 
CO~JlPANY 

CENTRAL 
DIVISION 

SPECIAL INSTRUCTIONS 
and 

SPEED RESTRICTIONS 

NO. 

S~C-6 
EFFECTIVE 12:01 AM 

CENTRAL STANDARD TIME 

SUNDAY, FEBRUARY 1, 1976 

For the government and 
information of employees only. 

·c. C. LEARY - Superintendent 
J, D. DARLING - Director ol Tr1nsportallon·Operallon1 

D. M. CAVANAUGH - General Superintendent 
T. R. KLINGEL - Eucutlve Vice President 

JUDO.ING SPEED 
Accurate judgment of coupling speed depends upon correct 
liming. An excellent way lo gel accurate liming without a 
watch is lo count '"one hundred and lhirly·one, OM hunc1ri?d 
thirly·lwo" and so on as the car passes a S1at1onary point. 
With a little practice counting can be done at the rate or one a 
second. 
Ability to closely estimate speed at· time car strikes is 
extremely important because impact force builds up as lhe 
sciuare of the speed. This means lhal imp:ict delivered by a 
car coupled al 8 miles per hour is not lour tomes that at 2 m11es 
per hour, but 16 Tll.lES AS GREAT. Damage to freight or c.:ir 
can· be avoided by always keeping coupling speed w11h1n the 
sale range - NOT OVER 4 MILES PER HOUR - A BRISK 
WAlK. 

IMPACT FORCE AT VARIOUS STRIKING SPEEDS 
Car Coupled al Units ol Destructive Force 

~1~=~ l~ 
~ 3mph 9 

4 mph t6 

{ 

5mph 25 
~ 6m~ M 
~ 7m~ ~ 
~ 8 mph &4 
ca 9 mph 81 
0 10mph 1.00 

SPEED CARD 
To Find Coupling Speed al 40 Foot and 50 Foot Car 

Sight vertical end or car Dooy on a 
fixed point and note the number of 
seconds ii takes cano pass. Speed 
In miles per hour is shown oppo· 
aJte. Seconds 

Damage as a result ol Rough Han- 1 
dling makes up a large part of the 2 
claim bill for Loss and Damage to. 3 
Freight. From the Railroad stand· 4 
point a is the major item in the ex· 5 
pense. We all know that Rough 6 

. Handling can be reduced, often 7 
eliminated. It is hoped that this a 
card will be helpful in your efforts 9 
to prevent Rough Handling. 10 

11 
Switch Crews must function as a 12 
team. Clear signals properly given 13 
are mighty important; talk 1t over 1• 
- prevent Rough Handling - It 
-:an be done. 
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40 Foot 50 Foot 
Car Car 

Miles Miles 
Per Hour Per Hour 

28 
1• 
9.3 
7 
5.6 
4.7 
4 
3.5 
3.1 
2.8 
2.5 
2.3 
2.15 
2 

35 
17.5 
11.6 
8.7 
7 
5.9 
5 .... 
3.9 
3.5 
3.1 
2.9 
2.7 
2.5 



SOO ll~JE 
·RAILR.OAD 
COMPANY 

EASTERN 
DIVISION 

SPECIAL INSTRUCTIONS 
and 

SPEED RESTRICTIONS 

NO. 

. l. ~- - :.~~ S;·=·- 6 S.·, ~ . • ... ' ' ··;: . ~~ ~-\ '· .. 

EFFECTIVE 12:01 A.M. 
CENTRAL STANDARD TIME. 

SUNDAY, JANUARY 22, 1978 

For the government and 
information of employees only. 

H.W. ELLEFSON, Superintendent 
A.W. DURTSCHE, Director of Transportation Operations 

~.C. LEARY, General Supetintendenc 
D. M. CAVANAUGH, General Manager· 

Transportation & Maintenance 

JUDGING SPEED 

Accurate judgment of coupling speed depends upon correc· 
timing. An excellent way to get ;iccurate timing without , 
watch is to count "one hundred and thirtv·one, one hundre• 
and thirtv·two" and so on as the car passes a stationary point 
With a liule practice counting can be done at the rate of on• 
1·srcond. 

Ability to closely estimate speed at the tim1t car strikes i· 
extremely important because impact force builds up as th. 
square of th1t speed. This means that impact delivered by . 
car CQupled at 8 miles per hour is not four times that at : 
miles per hour, but 16 times as grut. Damage to frei9ht o• 
car can be avoided by always keeping coupling speed withir 
the same range - NOT OVER 4 MILES PER HOUR - i
BRISK WALK. 

IMPACT FORCE AT VAKIOUS STRIKING SPEEDS 

Car Coupled at 

{ 

1 mph 
.! 2mph 
c'1 Jmph 

4mph 
Smph 

~ i· 6mph "i' 7 mph 
e 8mph o 9mph 

10mph 

SPEED CARD 

Units of Destructive Force 

1 
4 
9 

16 
25 
36 
49 
64 
81 

100 

To Find Coupling Speed at 40 Foot and 50 Foot Car 

Sight vertical end of car body on 
a fixed point and note the number 
of seconds it takes car to pass. 
Speed in miles per hour is shown 
opposite. 

Damage as a result of Rough Han· 
dling makes up a large part of the 
claim bill for Lou and -Damage to 
Freight. From the Railroad stand· 
poin\ it is a major i~em of ex· 
pense. We all know that Rough 
Handling can be reduced, often 
eliminated. It is hoped that this 
card will be helpful in your eUorts 
to prevent Rough Handling. 

Switch Crews must function as ;a 
team. Clear signals properly given 
ire mighty important; talk it over 
-prevent Rough Handling-it can 
be done. 

40 Foot 
Car 

Miles 
Seconds Per Hr. 

1 28 
2 14 
3 9.3 
4 7 
'5 5.6 
6 4.7 
7 4 
8 3.5 
9 3.1 

10 2.8 
11 2.5 
12 2.3 
13 2.15 
14 2 

50 Foot 
Car 

Miles 
Per Hr. 

35 
17.5 
11.6 
8.7 
7 
5.9 
5 
4.4 
3.9 
3.5 
3.1 
2.9 
2.7 
2.5 
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D, IC, MCNllAll 
PaUIDlllT 

Southern Pacific 
Transportation Company 

Southern Pacific Bulldins • One Market Plaza • San Franclsc9, California 94105 

January 17, 1979 

Mr. Hen.."'"Y E. Thomas, Director 
Standard~ and ReeuJ.ations Divisi~n (ANR-490) 
United States Environmental Protection 

Agency 
Washington, D. c. 20460 

Dear Mr. Thomas: 

Referring to your letter January 3 concernin~ th~ EPA 
broadenin~ the scope of its railroad noise emission standards to 
include interstate rail carriers' equipment and facilities. 

With respect to your request for information concerning 
coupling speeds, wi~h to advise that on Southern Pacific Trans
portation Company, St. Louis Southwest-ern Rail\·ray Company and· all 
subsidiary Company property, the rec~:nmended coupling speeds are 
not to exceed 4 HPH. This is the recognized industry standard 
that has been in effect for many years. Yo\.ir information is correct 
that this standard was established primarily to minimize damage to 
lading.and equipment. 

In addition, part of Rule 837 of the Rules and Regulations 
of the Transportation Department reads as follows: 

"Switching must be carefully done, and trains 
and engines must be carefully handled, to avoid 
shocks from abrupt starting or stopping; from 
impact in malting coupling, and to prevent personal 
injuries, and damage to equipment or contents." 

Yours very truly, 
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9'tm?~ !J1tu~ ~ 

L. ITANLEY CRANE 
Pftll:SIDIENT 

Mr. Henry E. Thomas 
Director 

fi'. (ff. fJJox 1808 

CiJfaJunFm~ <lt. '&. 20013 

January 12, 1979 

Standards and Regulations Division 
United States Environmental Protection Agenr·
Washington, D.C. 20460 

Dear Mr. ThOI:ias: 

920 1!5TH STREET, N.W. 
TEL: (2021 628-4460 

This replies to your letter of January 3, 1979, asking 
if Southern has an operating rule, operating practice oi 
recommended practice relating to locomotive and rail car 
coupling speed. 

It is our practice to try to keep the coupling speed 
to·4 miles per hour or less. However, it is not always possible 
to do so, and coupling can take place at slightly higher speeds 
with no adverse effect on the equipment or lading. We have no 
operating rule setting a limit on coupling speed, nor is this 
practice reflected in any·written document. 

In your letter, you s.tate that you have information 
that rail car coupling speed can be a facto~ in the total noise 
level of a railroad yard. In our view, while coupling speeds 
could theoretically have some small effect on the noise level, 
in practice it is unlikely that the restriction of all coupling 
speeds to 4 m.p.h. or less would have a significant effect on 
the level of yard noise. 

cc: Mr. William H. Demps~, ~ 
Mr. Hollis G. Duensitj.g, ~ 

Yours sincerely, 

£. 4i/l~ly il'\4~ 
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g~~~~~ 

JAMES l. TAPLEY 
VICll PRll:SIDllNT • LAW 

Mr. Henry E. Thomas 
Director 

Zs. ~-ftatktMtl 
9'.~. $0« 1808 

'N~, ~.'I. 1()01.1 

February 26, 1979 pee 
58057 

S~andards and Regulations Division (ANR-490) 
U. s. Environmental Protection Agency 
Was_hington, D. c. 20460 

Dear Mr. Thomas: 

eao ·~TH STREET, N.W. 

TEL• 1.ao11 lll·•••o 

Please refer to your letter of February 9, 197°9 to Mr. 
H. w. Hobson, asking if The Cincinnati, New Orleans & Texas Pacific 
Railway Company (CNO&TP) has an operating rule, operating practice, 
or recommended practice relating to lo~o~otive and·rail coupling 
speed. 

The CNO&TP is a subsidiary of Southern Railway Company and 
a member of Southern Railway System. Mr. L. Stanley Crane is the 
President of both companies. On January 12, 1979., Mr. ·Crane wrote 

. in response to your letter of January 3, 1979, replying on behalf 
of Southern to the same question asked again in your letter of 
February.9 to Mr. Hobson. The answer on behalf of the CNO&TP is 
the·same as that given on behalf of Southern in Mr. Crane's lett~r 
of January 12, 1979. A copy of Mr. Crane's letter is attached for 
your ready reference. We did not make a separate reply on behalf 
of the CNO&TP because our reply for Southern serves for all of the 
carriers which are members of the Southern Railway System. 

Att. 

Yours sincerely, 

~'t.~/ 
James L. Taple{ ! 
Vice Pres.ident - Law 

cc: Mr. William H. Dempsey, AAR 
Mr. Hollis G. Duensing, AAR 
Mr. H. W~ \{obson 
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TERMINAL RAILROAD ASSOCIATION OF ST. LOUIS 

LJEFP' KING 
PRDIDEHT 

February 21, 1979 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
United States Environmental Protection Agency 
Washington, D. c. 20460 

Dear Sir: 

IOI OLIVE STREET 
ST. LOUIS, MO. 63101 

Please refer to your letter of January 3, 1979, and follow-up 
of February 9, addressed to "Mr. L. K. Press," in connection 
with the noise level of railroad yard ope~ations. There was 
some uncertainty as to the person for whom your letter was 
intended. 

Operating forces of Terminal Railroad Association have, over 
the years, recognized that impacts in excess of 4 mph contribute 
to lading damage, and while we do not .Presently have such a ru.:e 
in our Book of Operating Rules, consideration is being given to 
covering the subject by a General Order for the future. 

Yours very truly, 

LJK:gca 
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A. R. "AMOS 
PaCllOC"Y 

THE TEXAS MEXICAN RAILWAY COMPANY 

~· O. BOX 418 

LAREDO, TEXAS 78040 

January 12, 1979 

Mr. Henry E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
United States Env i ronmenta 1 Protect ion Aqenc.v 
Washington, D.C. 20460 

Dear Mr. Thomas: 

077 

TEL. HO. 111111 711·9411 

TELEX NO. 78•34•11 

Reference is made to your letter dated January 3, 1979, addressed to 
former President, Mr. B. F. Wright, Jr., regarding the Environmental 
Protection Agency, railroad noise emission standards. 

In answer to your question regarding an operati.ng rule, operating 
procedures, or recommended practice relating to locomotive and rail 
car coupling speed, I am attaching herewith a copy of our Rule No. 837 
of The Texas Mexican Railway Company's Rules and Regulations of the 
Transportation Department. 

While the rule does not specifically state the speed at which cars 
must be coupled, it has been the operating procedure on this Railroad 
that coupling speed must not exceed 4 m.p.h. ·ro fully comply with the 
Federal government, we are in the process of amending Rule 837 to 
include the speed limit restriction. 

Y~urs very truly, 

~~ 
A. R. lfamos 

ARR:ssw 
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837. Switching must be carefully done, and 
trains must be carefully handled, to avoid 
shocks from abrupt starting or stopping of 
cars, or from impact in making coupling, and 
to prevent damage to cars or contents. 

Before fouling any track, it must be known 
that engines or cars on adjacent tracks will 
clear. 

Before shoving cars into· spur tracks, any 
cars standing on the spur must be properly 
secured by setting hand brakes, irrespective of 
grade conditions, before coupling or shove .is 
attempted. 

Cars must not be shoved or coupled 
without a definite knowledge that lead or 
adjacent tracks will not be fouled. 

Cars standing on grade must not be coupled 
onto, in descending direction, without 
knowing sufficient hand brakes are set to 
prevent uncontrolled movement of any such 
cars, should coupling fail or cars not be 
securely coupled. 

Before beginning to shove cars, they must 
be stretched to insure that all cars are 
properly coupled. 

Occupied outfit equipment must not be 
switched unless air brakes are in service on all 
cars, and must not be detached while in 
motion, nor other .cars kicked or dropped 
against them. When making coupling to such 
cars, air brakes must be cut in and operative 
on all cars being handled. 
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TOLEDO. PEORIA & WESTERN RAILROAD COMPANY 

2000 EAST WASHINGTON STREET • EAST PEORIA. ILLINOIS 61611 
PHONE 309-699-3941 

Mr. Henry E. Thomas, Director 
Standards and Regulations 
Division (ANR 490) 

January 15, 1979 

United States Environmental Protection Agency 
Washington D. C. 20460 

Dear Mr. Thomas: 

In answer to yours of January 3, 1979, the Toledo, 
Peoria and Western Railroad Company had published in its 
Timetable No. 1, that was in effect from May 20, 1973. 
un·tn December 30, 1978, to be observed by its operating 
personnel as a recommended practice, the enclosed instruction. 

Since timetable No. 1 was superseded December 31, 1978 
by Timetable No. 2, similar instructions were issued to 
operating employees in Bullet~n form (copy of Bulletin No. 251 
enclosed). 

JRB:AWP:baa 
Enclosure. 
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TOLEDO. PEORIA AND WESTERN RAILROAD COMPANY 

East P~oria. Illinois 

January IS. 1979 

BULLETIN NO. 251 

ALL CONCERNED: 

While switching coupling speed in excess of 4 MPH 

is prohibited. 

A SAFE COUPLING SPEED IS ••••••••• 4 MPH 

DAMAGE BEGINS AT ••••••••••••••••• 5 HPH 

2~ times more damaging ••••••••••• 6 MPH 

4 times more damaging •••••• ~ ••••• 8 MPH 

DON'T LET DAMAGE BEGIN. ALWAYS KEEP COUPLING SPEED 
WITHIN SAFE RANGE - NOT OVER 4 MILES PER HOUR - A BRISK WALK. 

SWITCH CARS CAREFULLY 

aea~,~ 
~. R. BROwN 

Aasiatant Superintendent 
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.A.Tom DAMAGE 

8WJTCB CARS CAREFULLY 

SAFE COUPIJNO srEED IS -- ' mUa per hour 
DAllAGE BEGINS AT -1 mll• per hour 

2~ Umu more d&rnasin1 ---.G mlla per hoar 
4 tlrnel moN damactq I milel pu hom 

DON'T LET DAMAGE BEGIN, ALWAYS KEEP 
COUPLING SPEED WITHIN SAFE RANGE - NOT 
OVER' MILES PER HOUR-A BIUSJt WALlt. 

IWltcB CARS CAREFULLY 
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UNION PACIFIC RAILROAD COMPANY 
OPERATING DEPARTMENT 

A. D. WILLIAMS 
DIRECTOR ENERGY ANO ENVIRONMENTAl. 

l'AOORAMS-PlANNINO 

1411 DODGE STREET 

OMAHA, NEBRASKA 68179 

January i9, 1979 

500-552-Research 

Mr •. Henry E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

In reply to your letters of January 3, 1979, to Mr. R. L. 
Richmond and ·Mr. D. Catalan inquiring as to whether the Union Pacific 
has in effect an Operating rule or practice relating to locomotive and 
rail car coupling speed: ~ 

The Union Pacific does not include in its general rule pertain
ing to switching any specific maximum coupling speed. Our switchmen/ 
trainmen are instructed through the use of the enclosed publication 
from . the AAR which does specify a 4 MPH maximum recommended coupling 
speed. 

Trust this answers your question, but should you need any 
further informati·ln, feel free to call on me. 

Yours truly, 
• 

R.' ~ &../~ - .. "'"' 
A. D. WILLIAMS 
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GENERAi- OP'P'ICES· eoo GRANT STREET· 

POST OP'P'ICE BOX 1138 

M. SPALDING TOON 
PR HID.INT 

PITl'SUl'RGll, P.A. 132!)0 

Mr. Henry E. Thomas, Director 
Standards and Regulations 

Division (ANR-490) · 
United States Environmental Protection Agency 
Washington. O. C. 20460 

Dear Mr. Thomas: 

January lZ; 1979 

This is in response· to your letter of January 3 ....r_~questing 
information relating to locomotive and rail car coupl~ngs. 

Industrial switching is placing cars for loading and unloading 
at various industries. Couplings are made at slow speeds with the 
engine attached and at speeds of no more than three to four miles per 
hour. 

·c1ass:fication yard switching is usually for line haul movement 
and consists of a series of tracks with each one designated for a 
different destination. Cars are allowed to move onto these tracks 
detached from the locomotive and couple to other cars already on the 
tracks at speeds averaging five to ·six miles per hour. Empty cars are 
even permitted to couple to other cars at speeds up to seven and eight 
miles per hour and do so without damage. 

We do not have an operating rule specifying coupling speeds, 
but as a matter of practice. the speeds under these two types of 
switching are as stated above. 

President 
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7-fu /!lJM~inpl11n 7-etmi1taf C,,,"f""'/ 
UNION ST A TION • W ASHJNGTON. D. C. 20002 

Mr. Henry E. Thomas, Director 
Standards and Regulations 

Division (ANR-490) 

January 11, 1979 

United States Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Thomas: 

Your letter of January 3rd to Mr. A. M .. Schofield 
regarding railroad operating rules g-overnlng· coupling speeds 
has been referred to me. 

Rule 96, Rules and Regulations of The Washington 
Terminal Company reads as follows: "Before coupling cars, 
safety stop will be made approximately five fee~ from the 
cars to be coupled to avoid rough coupling. When switching, 
engine or cars will not be detached until MOVEMENT is 
stopped ••...• " Therefore, on Washington Terminal property, 
coupling sp~eds are considerably less than four (4) miles 
per hour. 

Yours very truly, 
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THE WESTERN PACIFIC RAiLROAD COMPANY 
SACRAMENTO NORTHERN RAILWAY 

TIDEWATER SOUTHERN RAILWAY C:O. 

WESTERN PACIF"IC BUILDING. 526 MISSION STREET 
SAN F"RANCISCO. CALIF"ORNIA 94105 

T&U,.HON& 982·2100 

January 9, 197~ 

Fiie: 076 

Hr. Henry E. Thomas, Director 
Standards and Regulations Division (ANR-490) 
United States Environmental Protection Agency 
Washington, D.C. 20460 

Dear Hr. Thomas: 

This Is In response to your January 3, 1979 letter requesting 

information regarding recommended coupling speeds on Western Pacific. 

Attached is copy of Rules 103 and 103-A pertaining to 

couplt ng. 

Also attached f's copy of Page 56 and the inside back cover 

of our current operating timetable setting forth the safe coupling speed. 

Very iruly yours, 

c. G. YUND, Chief Engineer 

Enc. 
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\\'hen in doubt as to the wis1lom of Jll'ocl•eding. 
train must he mi1\"t:rl if safrty will pennit". to the 
safost availalilc place aml thL•re hclil until deter
mined that it can proceed with safety. The u·ain 
dispatcher must be kept i'nformed of conilitions 
from nearest available point ur communicatio·n. 

Detectors that check for defects do not a·elieve 
employees of making req11irL•1l ••isual inspel'lions. 

IOl-D. (T) Durin~ and imnwdiat1•ly following 
stormy weather which may impai1· the roadway. 
engineers must t:1ke extraonlinary precautions to 
insure s:1fe movement of their train. redudng 
speed where in their jwl~mcnt it may be required. 

\\'here normal \'isihility is imp;1ii·L-<l, trainmen 
an<! enginl'rnt•n pmst takt• l'Xtraonlinary tJrecau· 
tions to operate their trains·safl·ly. 

rn2. rn \\'lll'n a train is rlisahlt·il or makes an 
emergency stop. radio communieation mu~t im
mt·diatcly he used lo slop trains on :my adJnccnt 
track. Also. sud1 trat·ks must ·imml•tliately be 
protected by flag until it is ascertained there is 
no obstruction and that they arc safe for passa~c 
of trains. Till' train must he inspl'l'ted before it 
is mo\'l'tl. \\'ht·n a train air brakl' system J~oes into 
emcr~ency :1pplit'ation anti thL• cause is not known. 
no mo\'ement will he made until hand, lamp, or 
r:11lio si~nal is given. 

102-A. rn \\'hen for an:\· t·ca::.on an engine 
ll'a\'l'S its train ur 11arl of its train on the main 
track. a suUit:il'nt number of hand l1rakes must 
he set to kt·t·p train from mo\'ing. When safety 
requirL•s. torpedoc.•s must he )llact·d a sufficil'nl dii;· 
tant:c alw:ul of the slan1lin).! c.•quipml'nt to serve 
as a warninl-! and a crew n11.•ml1t•r must )>rotect 
the returninJ.! mo\'cmC!nt. 

103. (Tl \\'ht·n shoving c.·ars. J>l'l'l'aulion must be 
takc.•n to. pre\'cnt damage· or f11ulinit other trncks. 
When conditions rt'{1uirc. a mcmlicr of the ci:_ew 
must take a cons11icuous position on the leadmJ.? 

Rt•\'i~·· 
Jan. 1. l!Ji:I ·1.i 

car, with the proper sign:1ls. Whl'n sho\'ing cars 
over crossings not protected by crossing .:at"s in 
lowcn•d position. a trainman must ride thl' ll':1ding· 
end or be ahead to protect the cros!ting. \\'hen 
kicking or dropping cars over crossings· not pro
tected by crossing gates in lowt'red position, a 
member of the c_rew must. protect. the crossing. 

103-A. IT) Switdaing must be done rn a careful 
trmnncr lo a\·oid se\·ere shocks by sudden starting 
or stoppini: or by impact in making couplings 
and lo prevent personal injl:ry, damage to equip:. 
mcnt or lading. 

Kicking or dropping of cars must be done "in a 
careful manner to avoid injurif"s and damage. 
Such mo\·cmcnts must not br. made with cars 
placarded "Explosivl's" or "Dangerous" with cars 
occupied by persons or li\'l•stock, or lo tracks coe· 
cupied by such cars. l.oaded T.O.F.C. or multi· 
level cars must not be kicked or dropped again~l 
othl'r cars nor other cars against them. 

Tank cars containing 1-'lammoihle C~mprl'SSftf Gas 
(FCGI shall not he cul off when in motion. No 
car moving under its own momentum ,shall be 
allowed to couple to a car containing Flammable 
Compressed Gas CFCG). 

Defore making a drop it must be delerminl'd 
that there is adequate room and that hand hrakrs 
and switches to be used nre in working ordl•r. En· 
ginc must be run un straight truck whc•n practkahlc. 

When cars are cut off to nn opc.·n track, pr~ 
cautions mu'il bl>· takt•n lo prcvl•nt fouling other 
tracks. When nl'Ccs'inry to control cars by hand 
brakes it must he known. f,t'f1Jrc cars are cut orr, 
that such brakes arc in good ordl'r. 

Cal"s must. noL be shovt-d or· kicked or left to 
foul leads or adjacent tracks until it is known that 
it is safe to do so. Enginl's and cars must. not be 

1 left to foul adjacent. track if po!i~ible t.o avoid iL 

R~i~ 

June ''· 1'171 75 
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WATCH INSPECTORS 
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'-'''''""' Jt:\\ ''') .................................. . 
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W. I.: ltJnk & Son ........................... .. 
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i.1.111111 k\\ .-k.. . .............................. . 
II. H. ~hlkr l·,, ................................ .. 
81111.-11 J"""",. ................................ . 

Tillt 

\\'a1d1 h"I"''-'"" 
\\".il.:h ln•1..:.-1ur 
\\'ald1 In,.,., .. ,.,, 
\\'al.:h l11•1..:.:1ur 
Wal.:h hhj>o:.:lc.ir 
\\'at.:h ln•r.-.:tor 
\\'.11.:h ln•p.'.-1or 
""""" hh1i.:.:1ur \\'al.:h '"'l"''-'lor 
\\'Jl\h '"'l"'"'''r 
\hl.:h '"'l'""'''r 
Wa1,·h ln•1..-.:1ur 
\\'Jt.-h 1n,, ...... 1ur 
\\'aM1 h1•ro:.:1ur 

AVOID DA)IAGF-SWITCll C'l'STO)IF.HS• 
C,\IL~ r AR•:n:r.L l' 

OV•:R.'WEF.O C.01111lina:s an- l>A~IA(iJ~G-Here·a what 
ha111ll'n11: 

'lik'll .l>l'r hourO SAFF. C'Ol'PUSG sr•:tm 
li"'9 per hour["'~ llama1:1t be1:ini1 
liln 111.•r hour 0-- 2' 1 liflk"S a:1el.1maiinsr as 4 MPH 
Ii~ 1i.:r hourO-- :1 timl"!laMtl:1m;ia:ina:u11 .a ~IPll 
iilft 1ier hourO 4 timt>11asdnmns:ina: we 4 ~!I'll 
liles Jlt'r hourO ii tin~JIL'ld1ma1rin1:1111 4 MPll 
lil4.'1 &ier hourO ti ti1m.'llnsdam."l1,-ina:na 4 MPH 

l>JamaJ:e lo freii:ht or ear enn lJI! U\"Uid"I. by nh\"ll\'I' kec1., 
evtiplini: l'l~l'll within thl• .i:1ft• rnna:v - · NOT O\"t:rc 4 

Jo:S l'•:H um:u-A HIUSK \\',\l.K. . 

HAJ\'OLF. r1n:m11T C'A~•:Fl!l.LY ASO 
KEt!P Ollll Cl'STO)ltllS! 

ALL SUBDIVISIONS 

RULE 1137 (T). Ust of Mainin11 valves. 
Wh\'n lu,omoriw will .·11111wl •r\'\'tl of rrain and lotal hrak\' 

rifll! rt.'th1dmn 1lu\'~ nol "'n-.-d 114 1•011111ls. ''·' 1f 1lyn;11111•· hr;1k\' 
ht.'.:on1t.'s inor.-rali\I.' an1I 101:11hr:1kt.'1••r•• r•·<l11d111n 110.-s nor ex,·.-... ,1 
IH rounds, 1h.- "'"of r.•1;1111crs will nul ht.' r.·1111il\:1I. 

D•·lwl'cn lhc follmvinit roinh. if tot.ii l>r;1kc rire mlucrion ... ~. 
t.'\'t.'J'l IM rou111ls. ,, .. ,, 11111•1 "" "'·""' i111111···li;i1dy. l<'tllllh'tl Ulllllh•·r. 
of retain.:" St.'I lo \'tllllllll !rain aml hrakt.' s)'\lt'lll 11111)' .:h.ir11••tl 
hdurc rru.:l'.-<liu11. 

WESTWARD 

MABIE to Oroville Yard - On11 rt.'lain11r for \'a1:h ~~O Tons;, train. 
(Ruling <ira.tlt 1·; I 
Ml'lo:·:\~ to \\'c:s111·00J - On.: r11taintr for 1.•3.:h :!:!O Tons in !rain. 
( Rulinr. CiraJ.: I.~·; I 
Al.MA'.'l:OR to (;r ... .-nvillc . On.: r.:laintr for .:a.:h I ~O Tons in I rain. 
( ltulinr. lirJ1k ~.~·;I 

EASTWA-RD 

llALLS t:LAT lo Little Valli:)' ·- Oni: r~lainc:r for 11:1.:h ~00 Tons in 
train. I Rulini: <OraJI.' I .ll'"i I . 
SILVI: R zo:-.: I: lo Wrntlover - Ont.' ri:t aini:r fur c:a..:h 1SO Tons in 
train. IR ulini: Cratic I'; I 

Wh~n it is known hi:fort rt.'ad1ing any of lht :ibow location~ 
that ,lht.' use: of rc:lainc:rs. will be: nn· ... ,sary, s111p 11111~1 ~~ ma.It.' anti 
re11u1rc:,1 numl>t.'r ot rt.'taanl.'n si:t 11dorc: lc:av111g rhc: 111111ally namt.'ll 
P1>•nts. 

On othc:r· tksctndini: tiraJo."s if lite ust.' of ri:tainc:rs ht.'i:omc:~ 
ne~'t.'<1sary. srur mud h•• 111a1h~ anti suffi.:i.:11t rl.'laint.'rs st.'! lo i:onlrol 

·1111c:t.'d ol lrain whili: hrak•· r•l't: rrt.'ssuri: is ht.'ing rt.'slOrt.'tl. 
Wh.:n ri:lainc:r~ ari: usl.'tl rhi:y will he: aprli.-J lo cars on hc::iJ i:nJ 

in a hlo.:k of nor li:s~ rhan 11.'ll ..:ars. Rt.'la111.:r~ ar.: to lw us.•,1 in rho: 
low rrc:~surc: I hnri.wnt.111 r11si1ion. Sl11111IJ whe.:ls show a ti:ntlc:ncy 
to hc:al, relain11rs 11111s1 be al111rna111J. 
formula.: 
I 'J • 11000 Ton - :!~O Ton fll!f • 1" R\'taint.'rs 
1.5'.l· • 1100C. run· - :!:!O Ton p.:r • :!7 R,•1a11tt.'rs 
I .II'~ • 11000 Tun · 100 'fo11r~r 11 .lO Ktcain.:rs 
:?.:·.~· • 11000 Ton - 150 T1111 11.:r • -10 Ri:1a11111rs 

vs. 1 oo·.; 
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AVOID· DAMAGE-SWITCH CUSTOMERS' CARS CAREFUll Y 
I l:unai.:t• lo frl'il!hl or Cat' <:an lie avoirlt"tl liy 
alw:1y:> kl•t•pinl! l'OllJllinl! ~IH.'L'(I within lhL' safo 
ranJ.:t·-~OT OVEll ·I ~ti I.ES l'EI~ llOUll-A 
HIU!'\h: \\'Al.I\. 

Handle freight carefully and keep our customers. 

SPEED T1\RLE 

Tl!\1 t; MILt:S 
n:n PER 
:mu; HOUR 

-16" .•..••......•.• 78.3 
47 •.•..•••..•.••.• i6.6 
48" ........ ~ ...... 75 
-19· .••.•••..••.•.• 73.5 
so· ............... 72 
:n ................. 70.6 
52" •••••.•.••.••.• 69.2 
53• .••...•.•.••••. 67.9 
5-l •............... 66.7 
55· ............... 65.!i 

56" ..•...•.•..•..• 64.3 
57• .............. : • 63.2 
58" .••..•.•••••••• 62.l 
59" ••••.••.•.••••• 61 

1·00· .••............ 60 
l'Ot • .•..........•.. 59 
1'02· .•...•..•..•..• 58.l 
1·03• .••.••......•.• 57.l 
l'0-1" •••••••.•..•••• 56.2 
1'05" ..•..•.....••.. 55.4 

1'06" ..............• 54.5 
1'07 .. ••••••••••.•••• 53.7 
1'08" ................ 52.9 
1'09"' ••••••••••••••• 52.2 
1'10" ...........•.•. 51.4 
1 '11" •.••.•....••••• 50.7 
1'12" ............... 50 
1'13" ••••• ~ ••••••••• -19.3 
1' Joi ••••••••.••••••• -18.6 
1'15" ................ -18 
1"16" ............... -11.ol 
l' 17" ••••••••••••••• 46.8 
1 ·1a"' •••• .•••••••••• -16.2 
1· 19 .. I I •I I I I I I I 1 I I I I 45.6 
f ':?O" •.••••••.•••••• -15 

1·25 ........ ~ ....•••. 42.4 
1 ·30· ••••••••••••••• 40 
1 ·35· ••••••••••••••• 37.9 
1'40" ••.•••••••••••• 36 
1·-15· .•.•..•.....••• 3"-3 
J "50'' I I I I 1 I It I I I 1 I I I 32.7 
1•55• I I I I I I I I I I I 1 I I I 31.3 
2·00· I I• I I I I I I I I It I I 30 
2·15• ••••••••••••••• 26.'1 
2'30" ••••••••••••••• 2-1 

2 45• ••••.•••••••••• 21.8 
3·00·.: .•.......•••• 20 
3·3n• •• ••.•••••••••• 17.1 
4 '00" .•.••••.••••••• 15 
s·oo· ............... 12 

6 oo· I I I I 1 • • • •' • • • • • 10 
1·00· . . '.' ' ' .. ' ..... 8.G 
'7'30 • ••••••• ''' ••••• 8 
a·oo· ................ ':'.5 

10·00· ...•........... " 



Attachment H-4 

SUMMARY 

Railroad Responses to Car Coupling Request 

The following is a categorization of responses to the coupling 

speed request by EPA to the major rail carriers on January 3~ 1979,and a 

subse~uent follow-up in February 1979. 

Response by R.R. 

Number % of Total 

• Have operating rule or special instruction 
of 4 mph maximum coupling speed ••••••••••••••• ~ 34 4Z.5% 

• Have recommended practice of ·4 mph 
maximum coupling speed ••••••••••••••••••••••••• 20 25.0% 

• Follow APR recommended 4 mph 
coup 1 i ng speed •••••••••••••••••••••••• ·••••••••• 10 12. 5% 

• No rules or recommendations on coupling 
speed •.•••••••••••••••••••••••••••••••••••••••• .J:!_ 20.0% 

Totals 80 100% 

Therefore, 64 of the 80 rail carriers (80%) have either a rule or 

recommendation of not-to-exceed 4mph in coupling. 42.5% have direct 

rules governing coupling speed of not-to-exceed 4mph. In no case was 

there a rule or recommended coupling speed maximum greater than 4 mph. 

All rules and reconunendations are in terms of a maximum safe speed 

to minimize or prevent freight loss and damage. 
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APPENDIX I 

U. S. CXlJRI' OF APPEALS DEX:ISION 

Notice: Thia opinion is subject to formal revision before publlc:ition 
ln the Federal Reporter or tr.S.App.D.C. Reports. Users an requested 
~ notify the Cluk of uy formal errors in order that corrections mar be 

·made before the boud volamu so to pnu. 

Jlnmh ~taus Qtmn1 nf .l\ppPals , 
roa TllE DISTRICT OP COLUMBIA cmcurr 

No. 76-1353 

AssoCIA.TION OF AMERICAN RAILROADS, CHESAPEAKE AND 
Omo RAILWAY COMPANY, CHICAGO A.'fD NORTH WFSr· 
ERN Tlu.'lSPORTA.TION COMPA.VY, A.'fD SOUTHER.'l R.uL· 
WAY COMPANY, PETITIONERS · . 

v. 

DoUGLAS M. COSTLE, ADML.'flS'l'lUTOR OF THE ENVIRON· 
MENTAL PROTECTION AGENCY AND THE ENVIRON~'iTAL 
PRot'ECTION AGE.'l'CY, RESPONDE...'iTS 

TEE STATE OF ILLINOIS, INTERVE.'lOR. 

Petition for Review ot an Order of the 
Environmental Protection .Agency 

Argued 7 June 1977 

Decided 23 • .\ugust 1977 l Judg:zzent ectared 
t( this dat.• 

BW. of coats must be ftled within 1' dars alter entry ot Judgment. The 
court looks with d.is!:Lvor. apon motioas -, ftle billl ot costs oai ot time. 
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Richard. J. Flynn., with whom Les A. Monroe and 
Joseph B. Tompkina, Jr., were on the brief, for peti
tioners. 

Erica. L. Dolgi.n., Attorney, Department of Justice, with 
whom Peter R. Ta.ft, Assistant Attorney General and 
Jeffrey 0. Cerar, Attorney, Environmental Protection 
Agency, were on the brief, for respondents. 

RU1SelZ R. Eggert was on the brief for intervenor. · 

Before TAMM and WILKEY, CirC'Uit Judges, and WrL
LIAM B. JONES,• United Sta.tea S e11:ior District 
Judge for the United States District Court for 
the District of Columbia 

Opinion for the Court filed by Circu.it Judge WILKEY. 

WILKEY, Circu.it Judge: In this petition for review,1 
the Association of American Railroads 2 (AAR) chal
lenges the validity of the action of the Administrator oi 
the Environmental Protection Agency (EPA) in promul
gating Railroad Noise Emi.:Sion Standards limited to rail 
cars and locomotives operated by surface carriers en
gaged in interstate commerce by railroad. 3 These regula
tions were promulgated pursuant to Section 17 of the 
Noise Control Act of 1972 {the Act) which requires the 
Administrator to establish emission standards for noise 
"resulting from operation of the equipment and facilities" 
of interstate rail carriers.• Tbe petitioner does not chal
lenge the validity of the noise emission standards set for 

• Sitting by designation pursuant to Title 28, U.S.C. § 294 
. (c). 

i This petition for review is properly before the court pur
suant to 42 U.S.C. § 4915. 

• The State of lllinois was allowed to intervene as a party 
respondent by order of this court on 18 May 1976 . 

.a The regulations are stated at 40 C.F.R. §§ 201.11, 201.12, 
201.13. 

4 42 u.s.c. § 4916. 
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a 
rail cars and locomotives; rather, the AAR contends that 
the Administrator has interpreted the mandate embodied 
in Section 17 of the Act unlawfully in failing to estab
lish standards for a.lZ of the "equipment and facilities" 
of interstate rail carriers. The EPA, on the other hand, 
argues that the Act vests the Administrator with discre
tion to determine which sources of railroad noise are to 
be regulated at the federal level. 

After carefully reviewing the language of the Noise 
Control Act and its legislative history, we conclude that 
the EPA has misinterpret~d the scope of the mandate 
embodied in Section 17 of the Act through its arti
ficially narrow definition of "equipment and facilities." 
Accordingly, we reverse the decision of the Administra
tor to limit the scope of the Railroad Noise Emission 
Standards and remand the case to the EPA with direc
tions to promulgate noise emission standards in a man
ner not inconsistent with this opinion. 

I. STATUTORY FRAMEWORK 

The requirements for the regulation of railroad noise 
are contained in Section 17 of the -~ct. In pertinent part, 
this Section of the Act pro'rides that:' 

(a) (1) Within nine months after October 27, 
1972, the Administrator shall publish proposed noise 
emission regulations for surface carriers engaged in 
interstate commerce by railroad. Such proposed 
regulations shall include noise emission standards 
setting such limits. on noise emissions resulting from 
operation of the equipment a;nd facilities of surface 
carriers engaged in interstate commerce by rail
road which reflect the degree of noise reduction 
achievable through the application of the best avail· 
able technology, taking into account the cost of 
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compliance. These regulations sl:~all be in addition 
to any regulations that may be pro~osed under sec
tion 4905 of this title. 

(2) Within ninety days after th~ publication of 
such regulations as may be propostd under para
graph ( 1) of this subsection, and subject to the pro
visions of section 4915 of this title, the Administra
tor shall promulgate final regulations. Such regula
tions may be revised, from. time to time, in accord
ance with this subsection. 

• • • • 
(c) (1) Subject to paragraph (2) but notwith

standing any other provision of this chapter after 
the effective date of a regulation under this section 
applicable to noise emissions resulting from the op
eration of any equipment or facility of a. surface 
carrier engaged in interstate commerce by railroad, 
no State or political subdivision thereby may adopt 
or enforce any standard applicable to noise emis
sions resulting from the operation of the same equip
ment or facility of such carrier unless such stand
ard is identical tc a standard applicable to noise 
emissions resulting from such operation prescribed 
by any regulation under this section. 

(2) Nothing in this section shall diminish or en
hance the rights of any State or political subdivision 
thereof to establish and enforce standards or con
trols on levels of environmental noise, or to control, 
license, regulate, or restrict the use, operation, or 
movement of any product if the Administrator, after 
consultation with the Secretary of Transportation 
determines that such standard, control, license, regu
lation, or restriction is necessitated by special local 
conditions and is not in conflict with regulations 
promulgated under the section. 

There are three points concerning the language of 
Section 17 which deserve mention at this point; an ex· 
amination of these three points will serve to focus the 
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analysis on the precise issue that forms the basis of the 
controversy in this case. There is a particularly strong 
need in this <.-ase to focus the discussion at an early 
stage since .the parties, both in their briefs and at oral 
argument, have devoted much attention to issues which 
are either beyond peradventure or are not germane to 
the case in its present posture.• 

First of all, it is clear from the language of Section 
17(a) (1) and (2) that the Administrator is under a 
mandatory duty to establish noise emission standards for 
interstate rail carriers. The word "shall" is the language 
of command in a statute," and there is no doubt that the 
Congress has commanded the Administrator of the EPA 
to promulgate railroad noise emission standards. In Rec
tion 17(a) (1), however, Congress went beyond com
manding the Administrator to establish standards and 
Sought to specify the subject matter to be regulated. In 
so specifying the subject matter, Congress also . used the 
language of command-the regulations "shaJ.l include" 
standards setting limits on noise emanating from "the 
equipment and facilities" of interstate r~il <:"-rriers. • In 
this sentence the phrase "shall include" refers to and 
incorporates the phrase "equipment and facilities" as 

• For example, the petitioner devotes substantial energy to 
the question of whether the Act has preemptive effect. See 
Brief of Petitioners at 9-32. The Act clearly has such an 
e1!ect: see te."tt at notes 10, SS, and 36, infra.. 

The respondents focus on the issue of whether the.EPA has 
exercised its discretion in a reasonable manner; see Brief for 
Respondents 26-'37. The discussion by respondents assumes 
that discretion is vested in the EPA: we have concluded that 
it does not and, therefore, this discussion of the reasonable
ness of the e.~ercisa of discretion .is not relevant. 

' St1, 1.g., Boyden v. Comm~ of Pa.tents, 441 F.2d 1041 
(D.C. Cir. 1971). 

• 42 U.S.C. § 4916 (a) (1). 
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the subject matter which must be included in the manda
tory regulations. Thus, both the obligation to promul
gate regulations an-d the subject matter to be regulated 
are dictated by the statute. Although there is a manda
tory duty relative to "equipment and facilities," the 
statute does not attempt to define the phrase "equipment 
and facilities'' beyond the use of the words themselves. 

Given this strong mandatory language in the statute, 
we can brush aside subsidiary and diversionary issues 
to formulate the issue under review in this case as sim
ply: with respect to the subject matter to be regulated, 
what is the scope of the Administrator's mandatory 
duty?• 

The second point to be made concerning the language 
of Section 17 deals with the issue of preemption. It is 
clear that, under the Supremacy Clause of the Constitu
tion, federal law can preempt state law in a particular 
subject area.1° Congressional intent to preempt state and 
local regulation must at times be inferred· from the 
overall structure of ~!gulation found in the federal stat
ute; such a need to inf er is not present in this case. 
Section 17 ( c) ( l) of the Act constitutes an explicit and 
direct preemption clause. Under the terms of this sub
section, noise emission regulations relative to "the opera
tion of any equipment or facility" of an interstate rail 
carrier will preempt state or local regulations dealing 
with the same sources of noise. In addition, the scope 
of the preemption provision appears clear; all regulations 
promulgated pursuant to Section 17(a) (1) and (2) are 
to have preemptive effect. That is, if a regulation comes 

• We emphasize that the question as to the degre1 of regula
tion to be applied to various noise sources is not before us in 
this case. The sole issue which we address concerns the ques
tion as to zohat is to be regulated. 

1• See, e.g., Florida Lime & Avocado Growen, Inc. v. Pa.ul, 
373 U.S. 132 (1963). 
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within the scope of the mandatory duty specified in Sec
tion 17(a) (1) and (2), the regulation then displaces in
consistent state or local laws. 

Thus, the e.'tistence and scope of federal preemption 
are not directly at issue in this case; the former is be
yond doubt, while the latter is dictated by the scope of 
the mandatory duty to establish standards (which is 
the focus of this case). 

The third and final point to be made concerning the 
language of Section 17 at this time concerns the provi
sion for local variances under Section 17 ( c) ( 2) of the 
Acl Under this provision the Administrator may, after 
consultation with the Secretary of Transportation, allow 
states or localities to establish and enforce standards if 
such standards are "necessitated by special local condi
tions and (are] not in conflict with regulations promul
gated under this section." n This provision for local 
variances has no effect on the scope of the mandatory 
duty outlined in Section 17 (a), nor does it alter the pre
emption provisions of Section 17 ( c) ( 1) ; in fact, the 
nature of this provision would seem to con1irm preemr.i
tion. Section 17(c) (2) performs a valuable function in 
its recognition that local conditions may dictate some 
degree of ·fle:dbility in the approach to noise control. 
The provision does not, however, limit the scope ot the 
Administrator's mandatory duty or the preemptive effect 
of the regula'tions issued pursuant to that duty. 

In summary, by virtue of the language and structure 
of Section 17 of the Act, the -relevant que-stion for pur
poses of this analysis concerns the scope of the mandatory 
duty to regulate railroad noise. In particular, this scope 
is to be defined by reference to the phrase "equipment 
and facilities" in Section 17. Before turning to an ex· 
position of what we believe to have been the Congres-

"42 U.S.C. § 4916(c) (2). 
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sional intent behind this phrase, we shall examine the 
definition provided by the Administrator during the course 
of the rulemaking proceedings here under review. 

IL PROCEDURAL BACKGROUND 

The first formal step ta.ken by EPA to implement Sec
tion 17 was the issuance of an advance notice of pro
posed rulemaking, which announced EP A's intent to de
velop regulations and invited the participation of all in
terested parties. 11 The comment period was subsequently 
extended to 1 'June 1973.13 On 3 July 1974 EPA issued 
a notice of proposed rulemaking in which the agency an
nounced its intention to regulate rail cars and locomo
tives but not other railroad equipment or facilities.i. 
Tbe Administrator provided the following rationale for 
so limiting the regulations: 11 

Many railroad noise problems can best be controlled 
by measures which do not require national uniformity 
of treatment to facilitate interstate commerce at 
this time. The network of railroad operations is 
imbedded into every corner. of this country, including 
rights-of-way, spurs, stations, terminals, sidings, 
marshaling yards, maintenance shops, etc. Protection 
ol the environment for such a complex and pervasive 
industry is not simply a problem of modifying noisy 
equipment, but get down into the minutiae of count
less daily railroad operations at thousands ·of loca
tions across the country. The environmental impact 
of a given railroad operation will vary depending on 
whether it takes place, for example, in a desert or 
adjacent to a residential area. For this reason, EPA 

a 38 Fed. Rer. 3086. 

u 38 Fed. Rer. 10644. 

w 39 Fed. Rel'. 24580. 

u Id. at 24580-81. 
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believes that State and local authorities are better 
suited than the Federal government to consider fine 
details such as the addition of sound insulation or 
noise barriers to particular facilities, or the location 
of noisy railroad equipment within those facilities 
as far as possible from nois~sensitive areas, etc. 
There is no indication, at present, that differences in 
requirements for such measures from place to place 
impose any significant burden upon interstate com
mere&. At this time, therefore, it appears that na
tional uniformity of treatment of such measures is 
not needed to facilitate interstate commerce and 
would not be in the best interest of environmental 
protection. 

The national eif ort to control noise has only just 
begun, however, and it is inevitable that some pres
ently unknown problems will come to light as the 
effort progresses. Experience may teach that there 
are better approaches to some aspects of the prob
lem than those which now appear most desirable. 
The situation may change so as to call for a different 
approach. Section 17 of the Noise Control Act clear
ly gives the Administrator of the Environmental Pro
tection Agency authority to set noise emission stand
ards on the operation of all types of equipmeut and 
tacilities of interstate railroads. If in the future 
it appears that a dift'erent approach is called for, 
either in regulating more equipment and facilities, 
or fewer, or regulating them in a different way or 
with different standards consistent with the cri
teria set forth in Section 17, these regulations will 
be revised accordingly. 

After publication of the proposed regulations, EPA 
made available a detailed "Background Document'' for 
the regulations; this document is. significant for the 
candor and franlmess with which it eXJ)lains the agency's 
decision to limit its regulation. 11 After this, a public 

i. The document is reproduced In the Joint AppendL"t ( J _.\..) 
at 28-51. S•e also text and notes at notes 45 to 48, infra,. 
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hearing was held and further written comments were 
solicited and received.11 The AAR submitted written 
comments on 27 August 1974 in which the organization 
put forth the same arguments being pursued in this 
appeal.11 The EPA rejected these arguments and pub
lished the final, but limited, regulations on 14 January 
1976. This petition for review of the final regulations 
was then timely filed on 14 April 1976. 11 

There are two major themes in the EP A's justification 
for limiting its regulation which s~ould be identified at 
this point. The first concerns the issue of timing; EPA 
has repeatedly stated that it is limiting the subject mat· 
ter of its noise standards "at this time." The agency has 
during the course of its administrative proceedings spe
cifically reserved the option to regulate all aspeets of 
railroads "equipment and facilities" in the future. 

The second theme is related to the first; while declin· 
ing to regulate additional equipment and facilities at this 
time, the Administrator explicitly or impliedly encouraged 
state and local jurisdictions to adopt noise emission stand· 
ards for some types of equipment and facilities. As 
EPA stated, ao 

"Although the EPA does not currently propose to 
regulate retarder noise, it does recommend that local 
jurisdictions establish regulations which require rail
roads to utilize barrier technology where needed and 
where both practical and feasible . . . 

"They [local and state jurisdictions] may adopt 
and enforce noise emission standards on other pieces 
of equipment not covered by EPA regulations, such 
as retarders and railroad construction equipment •.. 

u 39 Fed. Reg. 24585. 

ia J.A. at 117-160. 

w See 42 U.S.C. § 4915. 

• S11 J .A. at 18, 24.25. 
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"State and local governments may enact noise 
emission standards for facilities which EPA has not 
regulated. However, • • . where federally regulated 
equipment is a noise contributor in a facility on 
which a State or local government proposes to set a 
noise emission standard, such as a marshalling yard, 
such regulation may or may not be preempted . . • 

" ••• EPA believes that design or equipment stand
ards on federally regulated equipment-viz., locomo
tive and rail cars-are preempted. Design or equip
ment standards on other pieces of equipment such 
as retarders or cribbing machines, are not pre
empted. Similarly, design standards on facilities not 
federally regulated are not preempted, even though 
locomotives and rail cars may operate there, because 
they do not require the modification of locomotives 
or rail cars. An' example of this type of regulation 
would be a local ordinance requiring that noise . bar
riers be installed along the . rights of way running 
through that community." 

Thus, although. EPA recognized the need for additional 
regulation, the agency did not take it upon itself to meet 
this need through EPA-sponsored regulations. In addi
tion, the encouragement of local regulation was subject 
to the EP A's reservation of power to regulate in those 
same areas in the future. This facet 'Of the agency's 
position will assume a prominent role in our analysis in 
Part m, infra.. 

In summary, the administrative process described above 
resulted in standards regulating noise from only three 
sources: 1) locomotive operation under stationary condi
tions; 11 2) locomotive operation under moving condi
tions; " and 3) rail car operations. u No other types of 

n 40 C.F .R. § 201.11. 

•Id.. at I 201.12. 

• ltL at § 20Ll3. 
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railroad equipment and no railroad facilities a.t all are 
within the coverage of the promulgated standards. Spe
cifically, the following "equipment and facilities" are ex
cluded from federal regulation: horns, bells, whistles and 
other warning devices; resp air and maintenance shops, 
terminals, marshalling yards, and rail ca.r retarders; spe
cial' purpose equipment, such as cranes, derricks, and 
other types of maintenance-of-way equipment; and track 
and rights-of-way.:• The propriety of e."(cluding these 
sources of noise frolil regulation in light of the statutory 
mandate in Section 17 (a) of the Act will now be ex
amined. 

fil. ANALYSIS 

A. St,atu.tory La.ng1mge 

1. Sectim& 17(a.) (1). The starting point for an analy
sis of the scope of the subject matter to be regulated 
pursuant to the Administrator's mandatory duty to pub
lish noise emission regulations must be the language of 
Section 17 (a) ( 1). As noted previously, "shall include" 
refers to "the equipment and facilities" in this conte."<:t; :rs 

the definition of the lat~·~r phrase dictates the scope of 
the mandatory subject matter. We believe that the refer
ence to "the equipment and facilities'' is unambiguous. 
Th~ plain meaning of this phrase yields a de.tinition that 
would, in the absence of any contradictory evidence, sub
sume all such equipment and facilities. There is abso
lutely no indication in Section 17(a)(l) that Congress 
intended to vest discretion in the EPA to decide wh~h 

.. This listing is not meant to be an waustive compilation 
of the subject matter included within the phrase "equipment 
and facilities." The definition of this term must be made by 
the agency with a realistic reference to the definition of the 
term customarily employed in the railroad industry. See te."'tt 
and notes at notes 45 to iS, infra. 

u See text and notes at notes 7 to 8, supra. 
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of t"8 equipment and facilities would be subject to regu
lation. Nothing in the statute diminishes or qualliies 
the generality of these two key words-equipment and 
facility. Nothing in the statute states that only certain 
kinds of equipment or facilities need to be regulated. 
The plain and natural meaning of the phrase "the equip
ment and facilities" is that the power of the. EPA is 
plenary with respect to those objects arid places cus
tomarily thought to be included in the definition of the 
phrase. To read this language otherwise would be to 
distort a relatively clear signal from the national legisla
ture. Indeed, in the conte.u of this case, the EPA chose 
not to regulate any "facilities" at all; this action in 
e1fect reads this word out of the statute. We are not 
prepared to label this word as being superfiuous to the 
statutory mandate.:• 

The EPA presents only one argument with respect to 
the statutory language in Section 17 (a) (1). The agency 
contends that "[i]f Congress had meant to require EPA 
to regulate a.U equipment and facilities it could easily 
have said so by using the word 'all' rather than the word 
'the.' " tt This is perhaps the weakest of all statutory con
struction arguments, particularly where, as here, the 
proponent of the argument puts forth .alternative lan
guage which Congress should have used which has sub
stantially the same meaning as the language which Con
gress did employ. The principle being contended for by 
the EPA with respect to the language of Section 17 (a) 
( 1) has no limits; it is the last refuge for those who find 
themselves in the unenviable position of having to argue 

"Of course, the EP • .\ has reserved the option to regulate 
•'facilities" in the future (see note 15, supra.) • The EP .'\. thus 
believes that it can choose the timing of its regulations, a 
proposition with which w& disai?'ee. See te.'"rt and notes at 
notes 49 to 50, infra.. 

" Brief for Respondents at' 10. 
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against the plain meaning of statutory language. Al
though EPA can draw no support from the language of 
Section 17 (a) ( 1), the agency seeks to establish the ex
istence of discretion to choose among various equipment 
and facilities by reference to the language of the pre
amble of the Act. 21 

2. Th8 Preamble. The EPA makes much of the fact 
that the preamble to the Act states that 

while primary responsibility for control of noise rests 
with State and local governments, Federal action is 
essential to deal with ma.for noise sources in commerce 
control of which require national uniformity of treat
ment.29 

EPA would have us read this language as if it said that 
the Federal government can regulate only "major noise 
sources." 

The EPA argument based on the language in the pre
amble is based on an erroneous perception of the opera
tion and significance of such language. A preamble no 
doubt contributes to a general understanding of a statute, 
but it is not an operative part of the statute and it does 
not enlarge or confer powers on administrative agencies 
or officers. ~0 Where the enacting or operative parts of a 
statute are unambiguous, the meaning of the statute can
not be controlled by language in the preamble. The 
operative provisions of statutes are those which prescribe 
rights and duties and otherwise declare the legislative 

u Respondents re!er us to other statutory language in vari
om subsections of Section 17; see Brief for Respondents at 
12-14. We find these arguments to be clearly frivolous and 
insubstantial and therefore do not address tbem in detail in 
this opinion. 

• 42 U.S.C. § 490l(a) (3). 

•SH, e.g., Ya:oo Ra.ilrocul. Co. v. Thomaa, 132 U.S. 174, 
188 (1889). 
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will. In the context of this case, the operative provisions 
of the statute which declare the will of Congress with 
respect to railroad noise· emissions are those contained in 
Section 17 of the Act. We find the reference to "the 
equipment and facilities" in Section 17(a) (1) to be 
unambiguous and, therefore, do not look to the preamble 
for guidance as to the legislative intent. 

B. Legisla.tive History 

Our conclusion that the language of Section 17 (a) ( 1) 
itself is an unambiguous reference to all "equipment and 
facilities" forecloses the necessity of looking to the legis
lative history for resolution of this issue. In the Interest 
of thoroughness, however, we have scrutinized t.he legisla
tive history and believe that it is consistent with our 
reading of the language of the Act. In addition, the leg
islative history provides an important insight into why 
the justification offered by the EPA for the narrowness 
of the scope of its regulations is incorrect. 

The only legislative Committee Report to touch on the 
provisions relating to railroad noise regulation is the 
Report of the Senate Committee on Public Works.:si The 
Report of the House Committee on Interstate and Foreign 
Commerce, accompanying the House noise control bill 
(H.R. 11021) ,31 contains no mention of railroad noise 
emissions because the House. bill did not contain a sec
tion on railroad noise either as introduced O'f as ·first 
passed by the House. 

The Senate Committee Report summarized the railroad 
section of the law a.s follows: u 

n S. Rep. No. 92-1160, 92d Cong., 2d Sess. (1972). 
11 H. Rep. No. 92-842, 92d Cong., 2tl Sess. (1972). 

aa S. Rep. No. 92-1160, mprti, note 31, at 18-19. 
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«Pa.rt B-Rail-road N <Yise Em:iasitm Sta.nda.rd8 

This part (Sections 511 through 514) provides a 
Federal regulatory scheme for noise emissions from 
su:rf ace carriers engaged in interstate commerce by 
railroad. The Administrator of the Environmental 
Protection Agency is required to publish within 9 
months after en;ictment and promulgate within 90 
days after publication noise emission standards for 
railroad equipment and facilities involved in interstate 
transportation, including both new and e.usting 
sources. Such standards must be established on the 
basis of the reduction in noise emissions achievable 
with the application of the best available technology, 
taking into account the cost of compliance. 

Standards take effect after the period the Admin
istrator determines necessary to develop and apply 
the requisite technology, and are implemented and 
enforced through the safety inspection and regula· 
tory authority of the Secretary of Transportation, 
as well as through Title IV. 

Based on the interrelationship between the need 
for active regulation of moving noise sources and 
the burdens imposed on interstate carriers by differ
ing State and local controls, the Federal regulatory 
program for railroads under this part completely pre
empts the authority of State and local governments 
to regulate such noise after the effedive date· of ade
quate Federal standards, except where the Adminis
trator determines it to be necessitated by special local 
conditions or not in confilct with regulations under 
this part." 

Although the language in the report offers no insight 
into the meaning of the phrase "equipmen~ and facili
ties," it does provide evidence as to the major policy 
justiiication for the broad preemptive effect accoraed to 
the railroad noise emission standards. Congress was 
clearly concerned about "the burdens imposed on inter· 
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state carriers by differing State and local controls .... " 
This concern was expressed repeatedly in the Senate 
debate on the Act. Two excerpts from this debate serve 
to illustrate this concern: 

Senator Randolph: 

"I also bring to the attention of the Senate the 
provisions in title V of S. 3342, which establishes a 
regulatory framework for noise from interstate 
trucks and buses and the operations of railroads. 
Here, as well as in the area of product noise emis
sion standards, the transportation industry is faced 
with the prospect of confilcting noise control regula
tions in every jurisdiction along their routes. It is 
completely inappropriate for interstate carriers or 
interstate transportation to be burdened in this way. 
The committee met the need for active legislation on 
moving noise sources by requiring controls on noise 
from all interstate trucks and buses and railroads, 
including existing equipment which would not other
wise be subject to produce noise emission standards 
under title IV and the patterns of operations of such 
carriers. After the effective date of an adequate 
Federal regulation program, the authority of State 
and local governments to regulate noise from inter
state trucks and buses or trains is completely pre
empted, except where the Administrator determines 
it would be necessitated . by special local conditions 
or in no con:flict with the Federal requirements." at 

• • • • 
"Mr. HARTKE. Mr. President, one of the basic 

purposes of title V of this bill, as explained in the 
committee report, is to assure the ma."timum prac
tical uniformity in regulating the noise characteris
tics of interstate carriers such as the railroads and 
motor carriers which operate from coast to coast and 
through all the States, and in hundreds of· communi· 
ties and localities. . 

a. us Conr. Rec. 35412 (1972) (Remarks of Senator Ran· 
dolph). 
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"Without some degree of uni!ormity, provided by 
Federal regulations of counteyT.de applicability 
which will by statute preempt acd supersede any · 
different State and local regulatiois or standards, 
there would be great confusion and d1aos. Carriers, 
if there were not Federal preemption, would be sub
ject to a great variety of differing and perhaps in
consistent standards and requirements from place to 
place. This would be excessively burdensome and 
would not be in the public interest." u 

This concern for "ma..~um practical uniformity'' is cer
ta.imy consistent with a broad definition of "equipment 
and facilities." But the EPA has put :forth a curious 
notion as to which equipment and facilities are in need 
of such uniform treatment with respect to noise emission 
standards. 

EPA justifies its narrow view of equipment and facili
ties by arguing that if a source of noise is subject to the 
regulation of only one jurisdiction, there is no need for 
national uniformity. EPA believes that national uni
formity is needed only in those situations in which the 
noise source is potentially subject to noise regulation by 
more than one jurisdiction (such as locomotive or rail 
cars) .u This view ignores the fact that, although a physi
cal source of noise-for instance, a particular yard or 
terminal ("facilities" )-may be permanently located in 
only one jurisdiction, the ra.ilroa.d. that O'W1&8 it will own 
other yards and terminals in many other jurisdictions . 
through which its system extends. The railroad itself 
(the carrier specified in Section 17 (a) ( 1) of the Act) , as 
distinguished from the single yard, will be·subject to con
fiicting or differing noise regulations of the jurisdictions 
in which all of the various yards are located. Such multi-

11 118 Cong. Rec. 35881 ( 1972) (Remarks of Senator 
Hartke). 

,. Sst Backll?Ound Document, J.A. at 3'T-4S. 
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ple exposure could easily create the type of burdens 
which Congress sought to avoid in the Noise Control Act. 
By giving the phrase "the equipment and facilities'' its 
natural meaning, nationally uniform regulations will e."t· 
tend to the various elements subsumed in this phrase, in 
furtherance of this major policy un~erlying the Act. 

We emphasize that the discussion in this section of the 
opinion concerns a policy justification underlying the Act 
and does not focus on the statutory language. There is 
no language in Section 17 which~ mandates that the Ad· 
ministrator regulate O'nly those equipment and facilities 
in need of national uniform treatment. But this question 
of uniformity is supportive of our reading of the con
tested phrase, and the manner in which the Administra
tor applied the lllliformity concept is important to an 
.understanding of the EP A's earlier, limited action. It is 
for these reasons that we have discussed this issue. 

C. Othsr Argumen.ta 

The analysis thus far in Part II has focused on the 
·statute itself and the legislative history. We now address 
several additional aiy · :nents raised by the EP • .\. · 

The EPA argues that its interpretation of the Noise 
Control Act should be accorded deference by a reviewing 
court because it is the agency charged with adminjstering 
the Act..at While it is an established principle of adminis
trative law that reviewing courts will generally "show 
'great deference to the interpretation given (a] statute 
by the officers or agency charred with its administra
tion,'" 11 this principle has no application where, as here, 
the agency has misinterpreted its statutory mandate. i• 

"s,, Briel for Respondents at 7-8. 

• Udall v. Ta.llmt1n, 380 U.S. 1 (1965). 
11 S11, 1.g., F1'eeman v. Mortem, 499 F.2d 494 (D.C. Ctr. 

1974). 
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In such cases of misinterpretation, it is our duty to cor· 
rect .the legal error of the agency as we have done her~ 
In this regard, we also note that the Interstate Com
merce Commission, the Department of Transportation, 
and the Department of Commerce-three federal agen
cies which can all lay claim to considerable e."tpertise 
relative to the railroad industry and its role in interstate 
commerce-all strongly disagreed with the EP A's deci
sion not to regulate all "equipment and facilities" of in· 
terstate rail carriers... We point to this as additional 
evidence that our failure to defer to the agency decision 
in this case is not unwarranted. 

The EPA argues quite strenuously that ''practical fac· 
tors" compel the conclusion that Congress did not intend 
all railroad equipment and facilities to be regulated.41 

EPA contends that "[i]t is inconceivable that Congress 
intended EPA to investigate and control every inconse
quential piece of railroad equipment. . . ." .. EPA then 
proceeds to list a. variety of sources which it believes 
would be encompassed by the .tiR's position in this case. 
EPA raises the specter that it will have to regulate e,~ 
~ators, air conditioners, typewriters, telephones, parking 
lots, and delivery vans because these sources are sub
smned under a strict, literal interpretation of the phrase 
"equipment and facilities."•• 

We do not find this argument convincing. The courts 
are, of course, concerned with the consequences of the 
decisions which they render; they will ~amine these con
sequences as a. factor ·in determining whether to grant 
the relief requested by the complaining party in a. par· 
ticular case. The consequences of the position we take in 

• s,, J .A. at 214-16, 210, 189. 

•1 Brief for Respondents a.t 22. 

• Itl. at 23. 

ti 1 tl. at 22-23 
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this case are not of the variety that cast doubt on the 
wisdom of the decision, however. ·This is because the 
position advocated by EPA c011.naeZ in this case is an arti
ficial one; the AAR has not contended that the EPA must 
thrust its presence into every minute detail of railroad 
dee buildings,.. nor is such a position required by what 
appears to be the customary definition of "equipment and 
:facilities'' in the railroad industry. 

The EPA itself (as opposed to EPA coun8el in this case) 
has shown that it is capable of defining "equipment and 
facilities" in a realistic and reasonable manner. In Sec
tion 5 of its ,.Background Document for Railroad Noise 
Emission Standards," the EPA has identllied broad cate
gories of railroad noise sources in order "to identify 
[the] types of equipment and facilities requiring national 
uniformity of treatment." •• The agency then proceeds to 
list the following categories: oftlce buildings; repair and 
maintenance shops; terminals, marshalling yards, hump
ing rards, and railroad retarders; horns, whistlers, bells, 
and° other warning tievices; special purpose equipment 
(listing ninetei!n pieces of such equipment; track and 
right-of-war design; and trains (locomotives and rail 
cars)... As noted previously, the EPA chose to regulate 
only this last categorr relating to locomotives and rail 
cars.•' With respect to ea.ch of the a.dditicmal ca.t~g<n:ies 
of railroad equipment and facilities that generate noise, 
the EPA declined to regulate but 1"eaeruetl th1 option to 
••ta.blish. sta.nda,rda in th.1 fut.ure.•• 

*Reply Brief of Petitioners at 3-S • 

.. Backrround Document, 1.A. at 37 . 

.. Id., l.A. at 37.44 • 

. ,. s .. text at notes 14 to 19, IU2"1'<Z. · 

.e S11 note 46, auvra. 
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Two points of significance emerge from the foregoing 
discussion. First, the EPA has demonstrated that it is 
capable of defining the phrase "equipment and facilities" 
in a manner consistent with customary usage of the 
phrase in the industry. Congress often does not specify 
in detail phrases that have an established meaning within 
a particular industry; such definitions are best developed 
with reference to the actual conte."<t of the regulated in
dustry in question. We stre$5 that the task of defining 
"equipment and facilities'' is a matter to be accomplished 
within the structure of the EP A's rulemaking proce
dures; we do not undertake to provide a detailed defini
tion in this opinion. We do, however, conclude that the 
EPA has interpreted its statutory mandate too narrowly 
in regulating only locomotives and rail cars, and no 
facilities at all. The EPA counsel have offered us .an e.~
treme definition of "equipment and facilities" in an at
tempt to have us reject the AA.R's position. The EPA 
itself has shown that it can bring a. measure of reason 
.to a discussion of this definitional issue; on this on re
mand we rely. 

The second point concerns EP A's insistence that it has 
the option to regulate the enumerated "equipment and 
:facilities" in the future. In our view, the EPA has vir
tually admitted the error of its interpretation of Sec
tion 17 in making this argument. Section 17(a) (l) 
makes no provision for a ''phasing in" of the required 
regulations over a. period of time; the provision does not 
have a temporal element in which the agency determines 
whe1i to initiate the federal regulatory machlnery. There 
ia a temporal element in Section 17(a) .(2); this provi
sion states that "such regulations may be reviaed, from 
time to time ••.. " •• In this context, "such regulations" 
refers to the mandatory regulations prescribed in Sec· 
tion 17(a) (1). Section 17 (a.) (2) therefore provides for 

•42 U.S.C. ~ 4916(a) (2). 
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the "iine tuning'' of the mandatory regulations; there is 
no provision for a delay in the timing of the original 
ia:rua:nce of the mandatory standards themselves. · 

Therefore, if a certain subject matter is properly in· 
eluded within the term "equipment and facilities," the 
EPA has jurisdiction over the subject matter. If the EPA 
has such jurisdiction, it must e..'tercise it in accordance 
with the mandate of Section 17 (a) (1). In its "Back· 
ground Document" the EPA ha.a cla.imsd /utu:re jurisdic
tUm O'IJB'r tz bro4d ra,11.ge of 111cju.i~t a:nd. fa.cilities ;" ~0 
this claim in etfect admi ta that tM phra.se 'JY'"Operly en
com:pa:JSBB a. m.1.1.Ch. broader Ta.11.ge of objects a:nd pl.aces. 
This 4d~ in turn. d.ieta.tes tM cmr.clusicm tha.t ths 
original regulatilJ.n$ were m'UCh too Mrrow in scope. 

In its construction of Section 17 (a) ( l) , the EPA has 
attempted to secure for itself the best of both worlds; 
that is, to limit current regulation while reserving 
plenary power to regulate in the future. This is perhaps 
an Understandable effort to introduce an element of fie.."d· 
bility into the promulgation of noise emission standards. 
It is not, however, for us as a. reviewing court to add 
this dimension of ffo:dbility to the statutory framework. 
Congress has dictated that the EPA regulate "the equip
ment and facilities" of interstate rail carriers. Congress 
has not provided the agency with the type of discretion 
it evidently desires and contends for in this case. We are 
bound to e1feetuate the legislative will and we perceive it 
to be unambiguous in this context. If the EPA desires 
an element of fte..~bility in its operations, the agency 
must look to the Congress and not to the courts. 

In addition to the arguments already presented, we 
perceive a highly unfavorable consequence of EP .A's posi
tion that it can refrain to regulate at this time while 
reserving the option to regulate in the future. As noted 
previously, the EPA has encouraged local jurisdictions to 

•SH note 46, "'1""1-
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regulate particular noise sources which it (the EPA) 
chooses not to regulate at this time. If the localities take 
this suggestion seriously, they may well invest consider
able resources and time in developing and promulgating 
local noise ordinances. But the EPA claims the authority 
to issue regulations covering the sa.ms noise sources at 
a:n,y time in the future. It is clear that these EPA
issued regulations would, under Section 17 ( c) ( 1) of the 
Act, preempt the locally developed standards. Thus, the 
localities could not be sure when and if a federal regula
tion would displace their own and with it the time and 
resources devoted to the promulgation of the local stand
ard. We believe that the structure of Section 17 of the 
Act comprehends some consideration for the localities in 
this regard. 

If the federal level issues all of its regulations con
cerning "equipment and facilities" at one time; the locali
ties cm plan their own activities in the area of noise 
regulation with increased certainty and confidence that 
their- efforts will not go for naught. Also, once the fed
eral regulations are issued, the localities will be able to 
discern whether or not they should attempt to trigger the 
variance provisions found in Section 17 ( c) ( 2) of the Act. 
Therefore, we believe that our decision in this case is 
consistent with the overall structure of the Act as it 
applies to railroad noise emission standards. 

Section 10 (e) of the Administrative Procedure Act 
states that n 

[t] o the extent necessary to decision when presented, 
the reviewing court shall decide all relevant questions 
of law, interpret constitutional and statutory provi-

n 5 U.S.C. § 706. 
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lions, and determine the meaning o! applicability of 
the terms ot an agency action. The reviewing court 
shall-

(1) compel agency action unlawfully withheld 
or unreasonably delayed . 

• • • • 
Having concluded that the Administrator of the EPA 
misinterpreted the clear statutory mandate to regulate 
"the equipment and facilities" of interstate rail carriers, 
we direct that the Administrator reopen the considera
tion of Railroad Noise Emission Standards and promul
gate standards in accordance with the statutory mandate 
as interpreted herein. Several observations concerning 
the nature of the inquiry on remand are in order. 

Although the Administrator construed the term "equip
ment and facilities" in .a narrow ·and artificial manner, 
we do not in this opinion dictate what we believe to be a 
proper definition of the term. Rather, we believe that 
Congress intended for this definition to be developed by 
the agency in a ma;...iner that is consistent with the cus
tomary usage of the phrase in the railroad industry." 
The EPA has shown that it has a realistic understanding 
of what is included within railroad "equipment and facili
ties," and we would expect them to apply this same realis
tic approach on remand. This does not mean that they 
must adopt the precise de:finition outlined in Section 5 
of the BackgTound Document; it does mean that the 
realities of the railroad industry must govern the defini .. 
tion, not the predilections of the agency as to what it is 
prepared to regulate. 

• 
Second, nothing we do herein a1f ects the degree of regu-

lation which the Administrator deems desirable in a par· 
ticular context. We are concerned at this point only that 
the Administrator broaden the scope of the subject matter 

n This definition will, ot course, be reviewable in the courts. 
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regulated so as to bring the cover~ge of the regulations 
in line with the Congressional mandate in Section ~ 7 of 
the Act. The particular 11uzt'nner in which the "equipment 
and facilities" are regulated is a. matter which rests, in 
the first instance, with the Administrator. This action is, 
of course, reviewable, but under a different standard and 
at a future date. 

Third, there is the matter of the time within which the 
Adm;nistrator must promulgate the regulations concern
ing "equipment and facilities." The original statutory 
command wa.s that the Administrator publish proposed 
regulations within nine months from 27 October 1972_; u 

these proposed regulations were then. to be promulgated 
as final reguiations within ninety days after the publica
tion of the proposed regulations.54 We believe that this 
original timetable evidences a Congressional concern that 
the regulations be issued expeditiously. Accordingly, we 
believe that our mandate should embrace this ~ncern for 
a prompt treatment of the noise emission standard~ 
Therefore, we direct that the consideration on remand 
proceed as promptly as possible and, in any event, that 
the final regulations be issued within one year from the 
date on which the mandate in this case is issued. 

Fourth, and finally, our holding in this case does not 
affect the validity of the individual Railroad Noise Emis
sion Standards already issued. These may continue in 
effect. Our sole directive is that the EPA broaden the 
scope of its regulations by defining "the equipment and 
facilities" of interstate rail carriers in a manner con
sistent with the usual and customary understanding of 
the phrase in the railroad industry. 

u42 U.S.C. § 4916(a) (1). 

"Id. at§ 4916(&) (2). 
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APPENDIX J 

RAILROAD CASH FLOW MODEL 

PRESENT VALUE ANALYSIS 

Assumptions 

1. Horizon equals 20 years (January 1, 1980 to December 31, 1999). 

2. Annual inflation rate equals 6% 

3. Discount rate for present value analysis equals 10% 

4. Marginal tax rate equals 46% 

5. Pollution abatement equipment is depreciated by the straight-line 

method, with a salvage value equal to zero. Equipment is replaced when fully 

depreciated, except for mufflers for switch engines. Replacement mufflers 

represent a current maintenance expense after the initial muffler is worn out· 

(in accordance with ICC accounting principles). 

6. All pollution abatement equipment qualifies for an investment tax 

credit under Section 38 property. The tax credit is equal to 10 percent of 

capital expenditure. It is assumed that the full investment tax credit 

will be taken in the year in which equipment is acquired and put into use. 

Computations 

1. Cash Flow -- The 1973 through 1978 average is assumed to be the 

first observation in the annual stream beginning January 1, 1980. Cash flow 

is defined here as net income after taxes, interest and extraordinary _items 

plus deferred taxes, less equity in earnings of affil~tes; depreciation is 

not added back in the baseline cash flow estimate. 

CF • NI + DEFT - EQ. 
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For each railroad, the cash flow average was inflated by 6% per year, discounted 

by 10% and summed to derive a net present value of the twenty-year stream of 

cash flows. This is equivalent to a present value of annuity calculation. 

Present values of future cash flows appear in the first column of Table J-5. 

2. Net Worth -- The 1973 through 1978 average was assumed to be the 

net worth as of January 1, 1980. This appears in the second column of Table 

J-5 as average net investment. 

3. Net present values of future cash flows are calculated by reducing 

the present values of future cash flows by net investment or net worth. This 

is listed by railroad in the last column of Table J-5. Those railroads 

displaying an average negative net worth are eliminated from further net 

present value analyses. However, their abatement cash flow charge is calculated. 

4. Capital Expenditures are detailed by yard type for each railroad, 

showing the year in which the expenditure is made. The cost of each treatment 

that is applicable to each noise source is multiplied by the number of sources. 

Equipment is replaced and additional expenditures made when fully ~epreciated. 

Table J-6 lists capital expenditures for all railroads. In addition, Table J-8 

lists initial capital expenditures for all railroads; this differs from Table 

J-6 in that Table J-8 shows no replacement when equipment is fully depreciated. 

Present values of capital expenditures are computed by inflating cost 

data at 6% per year from January 1, 1980 and discounted to the present at a 

10% rate. Present value factors appear in Table J-4. 

Sa. Annual Operating Costs Due to Abatement -- Noise related O&M, 

out-of-service and depreciation costs are computed for each year of the 

analysis, using O&M and out-of-service cost estimates for each source and 

capital expenditure and useful life data for each fix applicable to each 

source. These data appear in Tables J-3A and J-3B. A listing of total O&M 

costB and depreciation cost (in the accounting sense) appear in Tables J-9, 

J-10 and J-11, respectively. The effect of taxes is considered in the 
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analysis and thus the before and after tax cost must be determined. O&M and 

out-of-service costs have an after tax cost of {1-t); depreciation has a tax 

"shield" in the sense of cash flow, equal to tax de,Preciation expense. These 

costs are separated by source, before and after taxes, and are totalled for 

each railroad. These costs are in 1979 dollars. 

Because the abatement cost data are to be used in the cash flow analysis, 

they must be adjusted for the impact they have on cash flow. Out-of-service 

costs, because they are treated as a period cost with the same tax impact as 

O&M, will be included hereinafter in the general discussion of O&M costs. 

Sb. O&M Costs -- In the abatement scenario, adjusted cash flow {CF) is 

reduced by the additional O&M costs, offset somewhat by the reduction of taxes 

which arise because of the reduced net income (from the increased O&M costs), 

that is, 

CFo&M • -60&M + t(60&M) 

• -60&M{ 1-t) 

where t • tax rate. 

Sc. Depreciation -- In a similar manner, increased depreciation for 

abatement equipment changes baseline cash flow. Depreciation is a non-cash 

expense which reduces taxes and thus has a positive effect on railroads' cash 

flow. Initially, 

CFDEP • -ru>EP + t(ru>EP) 

• -til>EP{l-t) 

However, a basic premise in cash flow analy~is is that flows are considered, 

not accounting charges and credits. Thus, all non-cash items are added back 

to after-tax net income. 
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reduced, 

!:i.CF • -t:i.O&M(l-t) + [-!J.DEP(l-t)] + ~DEP 

!J.CF • - flO&M(l-t) - flDEP(l-t) + llDEP 

fl CF • - fl 0 &M ( 1-t) + fl DEP ( t) • 

Abatement-related depreciation expense is shown in Table J-11 by noise 

source for each railroad. The net after tax effect for cash flow analysis 

appears on the right side of this table ( flDEP x t). The tax rate, denoted by 

t, is assumed to be 46% (the marginal rate for corporate income above $100,000 

for years beginning after 1978). 

Sd. Investment tax credits, generated by capital expenditures, are 

treated as an annual item to increase cash inflows (or decrease cash outflows). 

Investment tax credits are taken at the full rate of 10% of capital expenditures 

and are taken the year in which the asset is acquired and assumed put in place 

(original acquisition or replacement year). It is assumed that there are no 

limitations on investment tax credits, and all equipment is eligible for full 

tax credit. Table J-12 lists total investment tax credits available to each 

railroad in 1979 dollars. 

6a. The total change in cash flow is finally derived by increasing 

CF by the investment tax credit in those years in which equipment is acquired. 

The present value is computed for each year by applying the present value 

factor and summing this stream of incremental cash flows. 

fl CF • - !:i.O&M(l-t) + !J.DEP(t) + ITC 

1999 
PV!J.CF • I: PV (-8 O&Mt (1-t) +8 DEPi (t) + ITCi) 

i•l980 

6b. The net present value of abatement cash flow is then determined by 

reducing the present value of change in cash flows by the present value of the 

capital expenditures. 
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NPVACF • PV~CF - PVCAP 

1999 

NPVACF • ~ 
1•1980 

1999 
PV(-~O&M1(1-t) + &>EP1(t) + ITCi) - ) PVCAPi 

i~80 

6c. Table J-13 lists the net present value of change in abatement cash 

flows by yard type for each railraod. 

7. In Table J-13, when the net present value of abatement cash flow 

(NPVACF) (Column 4) is subtracted from the net present value of future cash 

flows (NPVFCF) (Table J-5, Column 3), the net present values of future cash 

flows with abatement (NPV) are determined. This final net present value is 

listed in the last column of Table J-13. 

NPV • NPVFCF -(-NPVACF) 

NPV • NDVFCF + NPVACF 

8. Table J-14 lists all railroads with a positive net present value of 

future cash flows after abatement. Table J-15 lists those with a negative or 

zero net present value. This net present value of future cash flows is an 

indication of the ability of a railroad to implement changes required by the 

regulation. Further, the net present value of future cash flows before 

abatement (Table J-5) gives a basis for comparison to assess how much of an 

impact, positive or negative, the regulation will have on the railroad's 

future cash flows. 

9. To examine further, the net present value of abatement cash flows 

is compared to the net investment (average net worth). If the net ~resent 

value is positive but relatively small, potential financial difficulty may 

be present. For this analysis, relatively small is interpreted to mean a 

difference which is positive but less than 10% of net worth. 
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For railroads with a positive difference greater than 10%, further 

analysis is suggested only if abatement costs appear unusually large relative 

to other data. 

A ratio is calculated by dividing the net present value of abatement 

cash flows by the net worth. Those railroads with a ratio greater than zero 

but less than 0.10 are listed in Table J-16, those with a ratio greater than 

0.10 are listed in Table J-17, and those with a ratio less than zero are 

listed in Table J-18. 
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EFFECTIVE DATE 

January 15, 1984 

Table J-1 

REGULATORY SCENARIO 

A-WEIGHTED 

SOUND LEVEL 

83 dB 

78 dB 

70 dB (idle) 

90 dB (moving) 

92 dB 

J-7 

REGULATED SOURCES 

Retarders 

Load Cell Test Stands 

Switch Engines 

Car Coup ling 



Table J-2 (Option 1) 

CASH FLOW ANALYSIS BASED ON ONAC SOUND 
EMISSION STANDARDS MODEL (CABOOSES) 

UILROID Uni 

1 BO BALTlll()R! C OHIO RI CO. 
2 DU DUCOll C &IOOSTOOK llP CO. 
) BL! llP.SSIHR t L&I ~ EIJE H CO. 
• Bii llOSTOM & RU ME CORP. 
5 ~p Cl,,Dlll P&CIPIC (II lllMIJ 
Ii CY C!ITRIL URKCIT llWJ CO. 
1 CO CU!SIPlUI g OHIO IVI ca. 
8 Cift CHICAGO £ JLLIIOIS ftJDLllD SKI CO. 
9 CR COIAAII 

10 DH DELINAIZ & HUOSOI IVI Cl. 
II DT5 DBTROlT ~ TOLIDO SHOllLIMI II CO. 
12 DTl DITROIT. !Ol.IDO g UOHOI £1 CC. 
1l JUE ELGIH. JOLIET g EASTEPM IVY CO. 
I• GTV GP••n TIUll l!STIR• •• ;:o. 
15 ITC ILLillOIS T!Bftl UL Ill CO. 
'6 Ll LOIG ISLllO IR CO. 
17 ftEC ftAlll CllTBIL RI CO. 
18 IV •o•rOLK g llESTERll RVI co. 
19 PLF. PITTSDU•GB g LIKE Eftll II CO. 
20 .,.. 11c1111010. PRIEDl:llICISBUlla g POTOHC Ill co 
21 Vft llP.STIBI ftlPILANO RMI CO. 
22 CCO CLllCHPIELD RI CO. 
23 nc rLORJU UST cou1· HI ;:o. 
::?• GA G!OIGU U CO. 
25 ICG ILLI•OIS CSITllL auLr II co. 
26 LI LOUISIILL! t •&SUVILL! II CO. 
27 SCL SUllOOD COAST LUE Pl ::o. 
28 SOD SOUTll!U U, SISTBft 
29 AT5P ATCffJ:iOll. TOPBla c: SllTA Pl 111r co. 
10 Pll BUll.Ui;TOM IOaTllEU CO. 
JI CllV CHICAGO ' llOllTlllll!ISTIH uusr. co. 
l2 llJLll CHICAGO• lllLll. • ST. PAUL t l'.ICIPJC H CO 
ll RJ ClllCAGO, IOClt lSLUD g P&CIPJC IP CC, 
lit CS COLOllDO & SOUTlll:U 1:11 CO. 
J5 ~llGll P!llY!R G RIO GIAllDE u1sr1a1 IP. co. 
16 DllI• DULUTH. ftlSSAIE ~ IPOI lllM«;B 111 CC. 
11 DIP DULUTH. VJlllIPEG £ PICIPlC 1111 
18 PID POAT WORTH £ DIHVU liVI <:O. 
19 ICS KllSA~ CJTI 50UTU!RI 1111 CO. 
110 "KT BJSSOUll-K&ISIS-TBllS II CO, 
111 ftp llJSS:IUl.I PICIFIC U. CO. 
112 llP llORTlllllSURI PACIFIC IR CO, 
Ill SLSr ST. Lours-Sa• PRAICISCO Riii co. 
•• SSV ST. LOUIS SOUTDlltSTtRI 1111 CO. 
115 500 500 Liii£ Ill co. 
•6 Sf SOOTH!ll PACIFIC CO, 
•7 Tll TllAS llEIJCAI Riii CO. 
1111 Tftl TOl.l!OO• l'EORU £ llSHkl I~ CO. 
119 UP U•IOH PACIPJC IR CO. 
50 MP llP.STl!U P&CUlC RI CO. 
51 ILS ILtol g SOUTHIRI IR 
52 llC BELT II co. or CHICAGO 
53 1118 llDl,11 NAl80l PILI •a CO, 
511 , ... rr.•lllUL 811 ASH. or ST. LOUIS 
55 UiR UllOI ll CO, 
56 IS fOUIGSIOWI g SOUTllDI HI CO. 

,01AL 

llOISB SOUICI 

lOlD CUL 
RIT&IDIPS T~S! 51115 SlllTCHIBS 

" o ol 
0 0 2 

0 ' 0 
1 1 )0 
0 0 1 
0 0 ' 
l 10 so 
0 0 l 

19 ,. 980 
0 1 19 
I 0 D 
' 0 10 
1 1 '2 
0 1 50 

0 ' 1 1 I 8 

0 ' 11 
" 1 173 
0 1 )7 

' 0 8 
' 0 0 
0 I 1 
0 , 1 

0 0 " 2 1 ,,, 
2 I 114 
2 • ue 

2 100 
2 5 7q 
6 ll 2911 
1 1 11 
2 ,. 110 
' 5 8J 
0 0 1 
1 1 2l 
0 I 1-
0 0 0 
0 ' ) 
0 1 51 
0 1 27 
2 " 108 
0 0 5 
1 ' 5~ 
1 0 )9 
0 ' 26 
~ 1S JOO 
0 0 0 
0 1 0 
2 l l]J 

0 ' 6 
1 0 1:1 
1 0 27 
2 ' 60 
I 1 l!i 
I 0 71 
1 0 0 

19 11) 359• 
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Table J-2 (Option 2) 

CASH FLOW ANALYSIS BASED ON ONAC SOUND 
EMISSION STANDARDS MODEL (CABOOSES) 

IOISI SOUICI 

------------------------------------------------
UlUOlll UllE 

1 BO BAL1'1"011 g OUIO IR CC. 
2 BAP BANGOR t &IOCSTOOK II CO. 
l ~U BESSHCI g UK! IRIE U CO. 
- 811 803TOll & ft&Jll CORP. 
s er C&llllllAI PlCIPIC Clll ftlllll 
6 C' CENTRAL UUCIT 1111 CO. 
7 CO CHIS&PUU g OHIQ 1111 CD. 
8 Clft CHICUO g ILLIIOlS ftlDLUll UI co, 
9 Cll COllHAIL 

10 PH DILlllARI & llUDSOll 1111 Cl. 
11 DTS DETROIT g TOLIDO SHOIELIIE II CO. 
12 DTI Pl!TROIT, TOllDO C UOHOll II CC. 
13 IJ! 11011, JOLIIT t llSTEll 1111 CO. 
1• GTK GlllD TIUll l!STlll II CO. 
1!'> ITC ILLillOIS UUIIAL 18 co. 
'6 LI LOMG lStllll 81 CO. 
17 ft!C ftAJNI CllTllL RR CO. 
1& llM 1100 FOLi g 'llEST IP.I 1111 CO. 
•9 PLI PJTTSIUIGH g LAKI 1111 RR co. 
2Q MfP llCHftOlll, PllDIRICISBUIG g POTONIC II CO 
21 W~ llST!ll ftlllLllD Ill CO, 
22 CCO CLillCdfllLD II CO. 
23 Fl!C FLORJCA lAST COlST 1111 co. 
2• Gl 0'-01011 IR CO. 
2S ICG ILl.IIOIS CllTllAL GULF IR CO. 
26 Lit LOUlSULLI g llSHULLE II CO. 
27 SCL SllOQIBD COAST Llll RR CO. 
28 SOU SOUTfflRI 81. SISTlft 
n usr nc11uo1. 1on1111 g sura n an co. 
JO B• BURLUQ'l'O• •OHllEI• CO. 
31 CHll CHtC,00 t "CBTHllCST~il fiANSP, CO. 
32 ftILll CHICAGO• BlLll •• Sf. PlUL G PICIPIC 11 CO 
ll Al CHIC aao. POCK lSLUU g PICifIC 18 co. 
3' CS COLOllU.O g SOUtllilll HI CO. 
35 llRGll DINUI I 110 OllUDI lll!SUl<I II CO. 
16 lll!II DULHll. IUSSlll C 1110" UHi Hf CC. 
11 DWP DULUTH. UilllJtlU g tac1r1c 1111 
38 run ronr uoaiu g 01n•1a ill co. 
]9 KCS KAISAS CITI SOUTHllft 1111 CO. 
-~ ftKT ftJSSOURJ-lllS&S-TlllS IR co. 
•1 ftP BISSOUMJ PICifIC 11 C0 0 

•2 ftWP IOITHlllSTIRI PACIFIC RI CO. 
·•l SLSF ST. LOUIS-Sii FRllClSCO Riii CO, 
-- SSW ST. LOUIS SOUTHlllSTEll IUI CO. 
•5 ~00 SOO Liii II CO. 
•f SP SOUTllUI UCIPIC CO. 
•1 TB TPIAR ~lllCll RUY co. 
48 TPll TOLEDO, HOIII g lllS\'11111 r.a CO 
•9 UP UlllOI PICt nc IR co. 
50 llP llUT!RU PAClFlC Ill' co. 
51 lLS u·ro• g SOUTHllN .. 
~2 IRC BllLT RR co. or r.111 ClfiO 
SJ lH~ IIDJ11& HllBOI BILT RR CO. 
5~ TIRA TUUHL II lSSI. 01 Sf. LOUIS 
55 UR~ UNIOI Bl CO. 
56 IS JOUWGS'IOH g SOUTlllH IUJ CO. 

-------------·-·--------------------------------~OUL 

l:ITHl>IU ---------------
5 
0 
0 
1 
0 
0 
~ 
0 

2l 
0 
1 , , 
0 
0 , 
0 
5 
0 , 
1 
0 
0 
0 
3 
3 
2 
6 
l 
7 
I 
2 
1 
0 
1 
0 
0 
0 
0 
0 
2 
D 
1 , 
D 
6 
0 
0 
l 
c , 
1 
2 
1 
1 , 

---------------93 
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LOAD Cll.L 
UST SJT!S SlilfCllllS --------------- ---------------

() 81 
0 2 
1 D 
1 38 
0 1 
0 , ., 

~-D • ,. 1.255 , 25 
0 0 
0 1] 
2 5• 
1 ti! 
1 1 
1 10 
2 ,. 
7 222 

' 111 
0 10 
0 0 

' 9 
1 9 
0 5 
1 111; 
2 107 
5 H2 
2 138 
s 95 

,3 376 
7 99 

'' 141 
5 107 
0 9 
1 28 

' 
,,, 

0 0 
1 .. 
2 " ' 35 

" 2110 
0 1 
1 61 
0 50 
a 33 

15 JUll 
0 0 
1 0 
:i no 
1 ., 
0 1 !> 
D 35 

' 11 
1 ~$' 
0 91 
0 0 ....... -·--·-~-- -- ---------------uo U01 



Table J-3A 

1979 ESTIMATES OF AVERAGE CAPITAL EXPENDITURES AND 
ASSOCIATED USEFUL LIVES OF NOISE ABATEMENT EQUIPMENT 

($000s) 

Retarders 
NOISE SOURCE 

Load Cells Switchers Reg 
Level Fix Cap Exp Life Cap Exp Life Cap Exp Life 

1 

Reg 
Level 

1 

1 
2 
3 

348.6 10 
97.5 10 

Table J-3B 

1979 ESTIMATES OF AVERAGE O&M COSTS OF NOISE 
NOISE ABATEMENT EQUIPMENT 

($000s) 

NOISE SOURCE 
Retarders Load Cells 

9.60 7.30 

Table J-3C 

1979 ESTIMATES OF OUT-OF-SERVICE COST* 
($000s) 

Switcher Engines Only 2.8 

*Cost applied to each switcher engine. 
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Table J-4 (Option 1) 

PRESENT VALUE FACTORS 

INFLATION FACTOR= 6% 
DISCOUNT FACTOR = 10% 

19 79 1 • 0 0 00 0 0 
1980 0.963636 
igai O.S28595 
1982 0.894828 
1983 0.862289 
1984 0.830933 
19es o.aoo111 
1986 0.771600 
1987 0.743541 
1988 0.716504 
1989 0.690449 
1990 0.665342 
1991 0.641"47 
1992 0.617833 
1993 0.595366 
1994 0.573716 
1995 o. 552854 
1996 0.532750 
1997 o.c;13311 
1998 0.1494709 
1999 0.476720 

PRESENT VALUE FOR A TWENTY YEAR ANNUITY= 13.866940 
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Table J-4 (Option 2) 

PRESENT VALUE FACTORS 

INFLATION FACTOR= 63 
DISCOUNT FACTOE = 103 

1979 1.000000 
'1980 0.963E36 
1981 o. ~28595 
1982 0.894828 
1983 0.862289 
19 84 o. 83 0933 
1985 0.801)717 
1986 0.77'1600 
1987 0.743541 
1c;ea o.716504 
1989 0.690449 
1990 0.665342 
1991 0.641147 
1992 0.617833 
1993 0.595366 
1994 0.573716 
1995 0.552854 
1996 0.53275() 
1997 0.513377 
'1998 ').494709 
, g 99 a. 41612 o 
PRESENT VALUE FOR A TWENTY YEAR ANNUITY= '13.866940 
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Table J-5 (Option 1) 

CASH FLOW SUMMARY BEFORE ABATEMENT PRESENT VALUE 
AT JANUARY 1, 1980 (DOLLARS IN THOUSANDS) 

H~LIOID 

flLTlftORI g OHIO II CO, 
BUGOI g UOO!'ITOOI II co, 
llSSll!IR g LUI 1111 II CO. 
IOSTOI & llIIK COIP. 
ClPADlll PIClllC (II 111111 
CIHT1AL r11i.>1T 811 co. 
CHESll'IUI g OHIO 1111 CO. 
cu:cauo g ILLIIOJll ftlDLHD ... co. 
COlllUL 
DILAVAll G HUDSOI Ill co, 
D&~ROJT g TOLfDO SHOllLlll II CO. 
DltlOIT, TOLBDO 5 llOITOI II CO. 
ILGJJr, JOLU:T g HHllll Ill CO. 
GIAID TRUii llSTlll II CO. 
ILLllOIS TlllillL 11 CO. 
lONG ISLUD Iii CO. 
ftlill CBITIAL 11 CO. 
IONFOLI & 1151111 Ill co. 
Pl ftSllURIJH t· Lll r Bllll II CO. 
llC:HOID, PllDIUCUIU IG & POTOllC II CO, 
IBST!RN lllRtLAID Ill CO. 
CL!ICHPJILD II CO. 
fLfJIIDI HST CUl:iT 1111 CO, 
GIOBGII II CO. 
ILLllOIS C!ITIAL OULJ ii CO, 
LOUTSYJLL~ & IASHfllLI .. L'O. 
SliBOllD coast Liii II co. 
SOUTHlll II. SISTlft 
lTCltlSCI, TOPIU I SHTA Pl 1111 CO, 
BU~LllGTOI IOaTHlll CO. 
CHICAGO G IOITHIBSTlll TlllSf. co, 
CIIC&GO, llJLI,, ST, PAUL ' l'IClUC 1111 CO, 
CHICAGO, IOCll ::iSLHD & HCUJC II CO, 
COJ.OUDO C Sl'U'TUlll RU CO, 
DIMWU g lJO GUIDI lllSTIU 1111 co. 
DULUTK, KISSlll g 1101 l&IQI Ill CO. 
DUl.UTH, l!llUIG g PIClPlC 1111 
ro11t IOITH I Dlllll Ill co. 
KUSU ClTV SOUTlllU Ill CO. 
HlSSOUll-IAISIS-TBllll 11 CO, 
KISSOUMI PICllJC II CO. 
1onHHSTllll HCIPlC II co. 
ST. LOUIS-Sii llllCJSCO 1111 CO, 
ST. LOUIS SOUtHW£St£11 Ill CO, 
SO<i Liii Ill co. 
SOUTMllll p~c1r1c co. 
!IXIS KIJICAI Ill co. 
TOLIOO, PEORIA g VISTl~H II co. 
UllOI PACIFIC •• co •. 
11sT111 rac1r1c 11 co. 
IL!OI C SOUTftlll IP 
111.T .. co. or ClllCAQO 
llPlllll HlllOI llLt II CO. 
t!ftlJllL ti ass1. Of ST. LOUIS 
Hl:OI II CO. 
TOUIG~tOlll I SOUTH!ll 111 C<.. 

r11s1•T 11101 or 
ru1u11 CASI fLOIS 

-----------------UJlll, 
8808. 

111622. 
-a5us.• 

O.• 
9226. 

612288. 
22'90. 

-8082216 •• 
-61525 •• 

11775. 
- 22915 •• 
18l57l. 
•061111.• 

]610. 
-UOllD94, t 

2088. 
16116700. 

111525. 
12911611, 

711935. 
o •• 

'1111210. 
o •• 

21189111, 
2 000112. 
8)2553. 

125)665. 
t1 32298. 
91'217. 
-52165 •• 

-355567.• 
-3Ull08,• 

217"6. 
277075. 

91928. 
770:.15. 

'"" · 92S1'. 
-lilll01.• 
98210(., 
-2nu.• 
l0l6111, 
5U779. 
2Ei11059. 

1069t7'. 
U09, 

II 15l. 
'719136. 
-21U9l.• 

ll260. 
592. 

-51110.• 
-l7249.• 

57821. 
•1095187.• 

AUUH 
HT lHlstllllT 

------·----------689953. 
ll!l2J. 
92804. 
56Ul. 

2256. 
-910 •• 

650072. 
1U5e. 

-7l"'·. l7l1l. 
1 U01, 
5086). 
74217. 

-'155'1 •• 
11915. 

'1490 1. 
U4l6. 

1'00J72. 
11:2'53. 

71187. 
868)8. 

o •• 
9))111. 

o •• 
688395. 
5lO!i29. 

110lJ1l. 
996,51. 

136000. 
17511110. 

21ll0. 
291168. 
1!»6U)U, 
73626. 

19U02, 
9008. 
1!>828. 
33648. 

12111139. 
-2•1115.. 
5200 •• 
-zooH.• 
'1D026. 
2971176. 
161966. 

1!1078'5. 
DOBll. 
4915. 

251116111. 
108196. 
20260. 

5972. 
111928. 

1030. 
11111)6. 

- 1'80lll •• 

Ht PIUllT llLUI 
fDtUll CASI ILOIS 

----·~-----~·-----•6219.• 
-28115.• 
usu. 

-1112082.• 
-2lS6.. 

I/I 
-l77811.• 

4136. 
1/1 

-98U8.• 
475, 

-73778.• 
109356. 

I/I 
-8205.• 

-15'81195.• 
-154'8 •• 
546328. 
-609,28.• 

52071. 
-1t90l •• 

I/& 
20832. 

1/1 
•1176501.• 
-25006.• 
-210820 •• 

2575tll. 
-232102.• 
-B.1992].t 
-7l'95.• 

-652135.• 
•501638.• 

-1111860 •• 
785711. 
7'81. 

61:101. 
-187311 ••. 
-l 1621 •• 

•IA 
•58l62. 

"'. -tOJ85,• 
2UJOl. 
10209). 

•0111'.• 
'195. 

-nu.• 
-u11ue.• 
-322689.• 

13000. 
-u8o. • 

-:10068 •• 
•1U79.• 

9981. 
11• 

··-··---~····----- ----··--··-------- ------------------TOTAL 20472111. 1b0ll271. -•950157. 

• - IALUI LISI tH&I 01 IOU.U. TO gllO 

J-13 



Table J-5 (Option 2) 

CASH FLOW SUMMARY BEFORE ABATEMENT PRESENT VALUE 
AT JANUARY 1, 1980 (DOLLARS IN THOUSANDS) 

UJLBOlD 

P&LTiftORE G OHlO II C~. 
llUGOR g UOOSTOOE RI CO, 
BESSlll!R g LAKE IBir 81 CO, 
BOSTO" g ft&Jll CORP. 
CllllDJ II PICUJC III UillEI 
C!ITRIL fEa"o•T •• , co. 
ClllSU!UE & 01110 an co. 
CHICAGO r. lLLJMOIS ftIOLAllP llWf CO, 
t"<'!lftAIL 
OEL&VADI g HUDSO" RUJ CO, 
DITROIT g TOLEDO SHOllLill II CO. 
or.1101T, TOLIDO ' IROITOI .. co. 
ILGU, .JIJLIIT £ IASTEl!I nr co. 
GRAND TRUil VISTllM 11 CO. 
lLLJMOIS T!RftIIAL IP CO, 
LC•G JSLAID 111 CO, 
llUH CEllTRIL 18 co. 
IOHOLI g UISHil an co. 
PITTSBURGH £ Liii IRJ~ II CO, 
RICHllC.110, FRID!BICICSBtllll g PO?OllC II CO. 
VISTIDI llllllLllD JUI CO. 
CLJl!:llPU:LD ti co. 
FLGRJDl EIST COAST awr co. 
G!OBliU U CO. 
lLIIIOIS CIMTIAL GULF ii CO, 
LOUlSIILLI & llSHIJLLF IM CO, 
SElBO&ID COIST Llll t• CO, 
SOUTHE!R It. SYSTlll 
UCU1$01, TOPHl t SllTl U llU C.O. 
BUBLIIGTOI 1011111RI CO, 
CHICAGO £ IOUHl!'STlll• TU •se. co. 
CPICAGO, "1LV., ST. PAUL £ P&ClFlC Ill CO. 
CHil'.AllO, llOl:I J:;LAID ' PlCUJC II CO. 
COLOUDO r. SOUTlllU IVY CO. 
DllYF.B g BIO Gt&IDI MISTlll 18 CO. 
DULUTH, llJSSlllf £ JROI UH! 1111 CO. 
DULUTH, VJlllPlll & P&CIFlC fill 
FOP.T VORTH g D!IYIR Uf CO. 
ltUSlS CITY SOVTllEPI nr co. 
ftJSSOUII-K&•SAS·TlllS 18 CO, 
ftlSSOURJ PlCirJC RI CO. 
IOITHVtSTl'I PAClfJC II CO, 
ST. l.CIUIS-Sll f IANCISCO Ill co. 
ST. LOUIS SOUTllWEST!RI 811 CO. 
SOO LIH Ill co. 
SDDTH!~I PACIFIC co. 
T!l&S ~!IICAI PVI CO. 
TC.LIDO, PEORIA g ur.STIMI ~I CO. 
01101 r1c1r1c 11 co. 
VISTl&I PACIFIC IP CO, 
lLTOI G SOOTHIPI II 
BILT •• co. or CHICAGO 
lltUU HARBOR BELT II CO. 
TllftllAL •• ISSI. Of sr. LOUIS 
UMJOI II C'O. 
IOU IGSTOVI g SOUTH EU IVI CO. 

lOTlL 

• - ULUE LUS THU OI l?U&L TO uao 

l'RISHT ULUI or 
FUTURI CASH HOWS 

-----------------611 l7H. 
aeoa. 

117622. 
-~'i~3S.• 

o.• 
922(,. 

Ci 12286. 
2H90. 

-8082216 •• 
-61525 •• 

11111). 
• 229 1 5 •• 
18157). 
-U6111. t 

3C.10. 
-1110110,4 •• 

211988. 
16116100. 

111525. 
t29Ull. 
l'9l5. 

o •• 
1111210. 

O.• 
2118''· 
2800fl2. 
832551. 

12!JE65. 
,, 32298. 
~11211. 
-52165.• 

-JS5561 •• 
-31111808 •• 

211t>6. 
211015. 

919:.18. 
170JS. 
1119111. 
9i5,,. 

-61'07 •• 
982706. 
-22161 •• 
201(.111. 
51111719. 
26'10';9. 

10(.9(111. 
111119. 

'11 'il. 
1719"136. 
-2111293 •• 

33260. 
592. 

-51'0.• 
-172119.• 

5 7823. 
-1095187.• 

------------------
20-72111. 

J-14 

AUl&Cll I IT HISllT ULUI 
IET U¥1STlllllT UTUI! ClSll fLOMS 

----------------- ---------··------6B9!JSJ, -'6219 •• 
l1S2 l. -287'5 •• 
928011. 811818. 
5607. -1 noa2. • 

2256. -2256.• 
-9111 l •• I/A 

650072. -n1011.• 
183511. llU6, 

-7l919 •• 1/1 
l1J13. -98811 •• 
"301. "15. 
50863. -11118.• 
7011. 109356. 

-11550 •• 1/1 
1181 s. -82'5 •• 

1111901. -151899S.• 
llOUf.. - 1508 •• 

1100312. 5116)28. 
1721151. -609211 •• 
71391. 52017. 
868Jll. -1191U •• 

o •• l/t. 
9 lll8. 20812. 

o •• I/& 
Cill8l95. -'76501 •• 
530529. -25006.• 

110llll. -:uouo. • 
9961S1. 2515111. 

1)6111100. -2 )2102 •• 
17511110. -ll992l •• 

:ZUJO, -7l'95 •• 
297'68. -•527l5 •• 
156810. -50108 •• 
12626. -1111860 •• 

198'i02. 78514. 
90110. 71181. 
15828. U207, 
ll6U. -uu11.• 

121109. -J162 8. • 
·2111115 •• •1• 
521111111. •SU62. 
·200911.• I/A 
2111026. -10l85,• 
2971176. lllUOJ. 
Uit\166. 111209J. 

150711115. -08171 •• 
llOC•. 93~5. 

991S, -5162 •• 
l5U6,.. -7lll9)8,. 

108396. -322619.• 
202t0. 1 lOOO. 

5912. -5JIO. • 
111928. ·20068 •• 

IOJO. -l82l9 •• 
1110J6. 9981. 

-1 llBOll •• •1• 
------------------ ------------------160l8211. -4950H7 • 



Table J-6 (Option 1) 

CAPITAL EXPENDITURE SUMMARY (1979 DOLLARS) 
(DOLLARS IN THOUSANDS) REPLACEMENT ASSUMPTION APPLIED 

UJUO&D UU 

llLTJftOR! r. OHIO II CO. 
BAllGOR £ lROOSTOOI II CO. 
nesS!IER g LlK! ERir •• co. 
llOSTOll t KUH COIP. 
CUAPIU PAC'trJC' (JI lllIU) 
CENTRAL flRllONT 8111 CO. 
CHESAPEAKE t OHIO •wt CO. 
CHICAGO g lLl.111015 "1DL~ID nr ::o. 
COIRAJL 
DBLAV•DB t HUDSON ftlll CO, 
Dl1BOIT E TOLlllo SUOl!Llll ii Co. 
DETROIT, TOLlllO' lPOITOI II CO. 
ELGJI, JOLIIT t !&STiii 8111 C~. 
GIAWD TIUMK llSTIRI II co. 
JLLlllOJS T!RftJMlL IR CO. 
101111 lSL&WD II CO. 
ftlllf. CEITBAL IR CO. 
NOPFOLK t llSTlRll HI CO. 
Pl1TSDURGH g LAKE !Rll BR CO. 
RJClllOl!D, PRID£81CKSOU RG & POTO• U: U CO. 
VESTERll KAllLAID Riii CO. 
CLJICHFJ!LD IR CO. 
FL~•lDl BAST coast Riii co. 
C!OIGll llR CIJ. 
11.LJIOIS CEllTMU. GULf 1111 CO. 
LOUISflLLI I IASU•ILLI RI CO. 
SIABOA~D coast LIN! DR co. 
SOUTHBIW Rf. SIST!ll 
ATClll!JOM, TOP UA I SAITl fl RVI CO. 
RUPLJNr.tON 105,HER• CO, 
CHICAGO I: KOITllllESTl:rl TllUSf, Co, 
CllJC&GO, llJLI., ST. PAUL I l'&Clt'lC II CO. 
CUIClGIJ, aor.1 JSUID G PACIFIC .. co. 
COLOEAIJO g SOUTHIAI llVI CO. 
DEllUR E PIO GP&llDI lllSTIH Iii CC.. 
DllLUTll, IU SSAB! & JfOI UI02 IH Co. 
DULUTH, IJllIPIU G P&CJFJC All 
roRT MORTH g DllVSR RVf co. 
KANSAS CITY SOUTHERN Plf CO. 
llJSSOUIU-K '9SIS-1'1UA$ Ill CO. 
IUSSOUlll 1•ac:1nc .. co. 
IOlcTl!lltSTf.U PACIFIC 111,CO, 
ST. LOUJfJ-SAI Pl&ICISCO 1111 CO, 
St. J.OUJS snUTHUSTUI rn co. 
SOO LINE Ill CO. 
SOUTHERll PlCJPlC CO. 
TIXlS llllIC&I INT CO. 
TOL!DO, PIOllA & llSTllN IR CO, 
UIJOI PACJPIC II CO. 
VIST?RI PACIPJC PR CO, 
ALTOM g SOUtHlll JI 
ULT 81 co. or CHICAGO 
Jllll&ll ff&ll'OI BILT II CO. 
11111IIAL •• ass•. or ST. LOUIS 
unn11 n en. 
YOUIGSTOlll & SOUTllHI 1111 CO. 

!OTAL 

llltallll15 

15S8. 
o. 
o. 

)89. 
o. 
o. 

1 ua. 
o. 

7l99. 
o. 

)89. 
JU. 
J89. 

o. 
o. 

)89, 
o. 

15!18. 
o. 

)89. 
J89. 

o. 
o. 
o. 

119. 
179. 
179. 

190. 
119. 

2U7, 
389. 
719. 
)89. 

o. 
J&9. 

o. 
o. 
o. 
o. 
o. 

11'Jo 
o. 

lat. 
]89, 

o. ,,.,, 
o. 
o. 

119. 
o. 

)89. 
Jet. 
719. 
]89, 
J89. 
J89, 

107611. 

J-15 

LOAD CELL 
Tlst 5ITP!S 

o. 
o. ,Bl. 

Ul. 
o. 
o. 

1830. 
o. 

2561. 
1B1. 

o. 
o. 

183. 
18J. 
1 Bl. 
183. 
1Bl. 

12BI. 
18l. 

o. 
o. 

1Bl. 
183. 

o. 
1;;&1. 

I Bl. 
732. 
J66. 
915. 

2319. 
'281. 
2561. 

91'\. 
o. 

HU. 
'8l. 

o. 
I Bl. 
, 81, 
10). 
112. 

o. 
111l. 

o. 
18). 

27'4 •. 
o. 

1Bl. 
Sll9. 
1Bl. 

o. 
o. 

18l. 
183. 

o. 
II. 

nncuus 
'99. 

Hi. 
o. 

2JB. 
B. 
B. 

396. 
2ll. 

7162. 
150. 

o. 
79. 

lll. 
396. 

B. 
bl. 
87. 

UJO. 
2u. 

63. 
o. 

55. 
ss. 
l2. 

721. 
665. 
691. 
855. 
586. 

2l2B. 
610. 
87'. 
•Sl. 

SS. 
n11. 
"'· o. 

2ll. 
lf Olt. 
2•11. 

111n. 
1111. 

1112. 
lO!J. 
201>. 

2116. 
o. 
o. 

1053. 
ltB. 
95. 

214. 
os. 
271. 
562. 

o. 

10UJ. 

2051. 

"· 18). 
810, 

e. 
•• ll!J•. 

211. 
'1722. 
lll. 
189. 
'69. 
905. 
579. 
191. 
6l6. 
210. 

11209. 
1116. 
Ul. 
389. 
2111. 
llD. 
J2. 

2180. 
1621. 
2208. 
3'68. 
l280. 
7011lt. 
22110. 
11212. 
'962. 

55. 
1111. 
29'. o. 
207. 
581. 
391. 

JOOO. 
110. 

9811. 
C.98. 
189. 

1068. 
o. 

1Dl. 
.UBI. 
:uo. 
Ull. 
60l. 

1'l7. 
850. 
952. 
l89. 

83562. 



Table J-6 {Option 2) 

CAPITAL EXPENDITURE SUMMARY (1979 DOLLARS) 
(DOLLARS IN THOUSANDS( REPLACEMENT ASSUMPTION APPLIED 

ll ILIOAD HUii 

EALTiftOll g OHIO M~ CO. 
BAIGOR g AIOOSTOCr. 88 CO. 
B!SSfHIP g Llll 1811 II CO. 
BOSTOI ( Rllll COIP. 
ClllDlll PACI?JC (JI ftAJlll 
C!llT~AL ¥!lll011 l~I CO. 
CHlSAPfAK! g OHIO BUI CO. 
CHICAGO g ILLUOlS lllOLUD an co. 
CClllllIL 
D!UWARI r HllDSOI HI CO. 
DtTROJT I TOLEDO SDCllLill 81 CD. 
PUPOIT, TUUUCJ g IIOITOI II C:O. 
ELGII, JOLIET g UST!lll Ill CO. 
GPAO TaUNK llSTUI II CO. 
ILLIIOJS TIP~IllL II CO. 
LCllG JSLUP Ill CO. 
Bllll CEITftlL al CO. 
•c~rr:>u g 1 P.STr.11 an co. 
PI1T5BURGH r. 1111 1111 Rll CO. 
RlCllftOID, fRttUlCUBUIG I POTOIUC JIR CO. 
WESTr.~• BARYLA~D 1wr co. 
CLIICHPJltD IR CO. 
fL~~lDA IAST COAST Ill CO. 
Gl!O~Gll Rll CO. 
ILLJlll'.II:O CllHTNIL GULP II CO. 
LOUI5YILLE & llSHftlLI 18 CO. 
~llBOIRD COlST Liii IR CO. 
SOllTllrll n. SISTER 
lfCdISOft, TOPF.O g S&MTA fl 11111 CO, 
BUJ:LUGTOH llOUH!RI CO. 
CHICAGO £ NOITUlllSTH~ TIAISP, CO, 
CllICAGO, llILll., ST. PAUL I l'AClrIC II CO. 
CHICAGO, 110::1 JSLUD g P&ClrIC .. c·o. 
COLORADO g 30U1 Ul!U Biii CO, 
UEIVES ' liIO GlilltE llESTIRI Iii CO, 
DUJ.OTll, lll!ISUI': I IRCI IUGI DWI CO. 
ltULUTll, llillftl l'IG (. l'ACirIC lllY 
POllT llORTll f. D!HU RUY co. 
lAns1s CITY SOUTHlll Ill co. 
lll~~OUBJ-MAISAS-TllAS II CO. 
llI~SOUII PlClflC II CO. 
ll1tktlll~TEhl PACIPIC 11 CO. 
ST. LOUIS-5U FIUCISCO 1111 CU, 
l:T. LOUIS SllCTllHSTUI 1111 CO. 
sro Lll! RR co. 
S<'UTllEIR PACHIC CO, 
!'!lfAS ll!IICI 11 UJ CO, 
Tf"LE!lll, P!OPU g lll':STIRll H CO. 
011101 PICJfJC 51 CO. 
IESTlil PlCIPJC Iii CO. 
ALTOH C SOUTUlll II 
Rill! 911 CO, Of CHICAGO 
I•OIAllA HAlllOI BILT II CO, 
,.~llIIAL RI 1551. or ST. LOUIS 
IHIOI II CO. 
IOUIGSTOll I SOUTHIJI 1111 CO. 

fOTAL 

ll'l'llllEIS 

19117. 
o. 
o. 

J89. 
o. 
o. 

1558. 
o. 

8957. 
o. 

189, 
189. 
389. 

o. 
o. 

189. 
o. 

19117. 
o. 

189. 
189. 

o. 
o. 
o. 

116~. 
• 168. 

119. 
:Ull. 
1168. 
:ll2E. 

389. 
119. 
)89. 

o. 
]89. 

o. 
o. 
o. 
o. 
o. 

179. 
o. 

J89. 
189. 

o. 
;;tlJ7. 

o. 
o. 

1168. 
o. 

189, 
18'1. 
179. 
J89. 
JU. 
389. 

36316. 

J-16 

LOAD CILL 
1·1:5 T SITES 

o. 
o. 

183. 
181. 

o. 
o. 

3011. 
o. 

J561. 
183. 

o. 
o. 

366. 
19 J. 
183. 
181. 
366. 

1281. 
10J. 

o. 
o. 

181. 
183. 

o. 
121) 1. 
l6f>. 
91!>. 
)fib, 
91!>. 

2379. 
1281. 
2561. 

91S. 
o. 

1BJ. 
UJ. 

o. 
183. 
ll.6. 
181. 
132. 

o. 
t Bl. 

fl, 
16'. 

2H .. 
o. 

181. 
54'J. 
181. 

o. 
o. 

181. 
183. 

o. 
o. 

SllITCHlili 

ti•2. 
16. 
o. 

301. 
8. 
II. 

507. 
l2. 

H•O. 
198. 

o. 
10]. 
1128. 
501. 

8. 
19. 

111. 
1758. 
372. 
79. 
o. 

11. 
11. 

'°· 919. 
80. 
881. 

1093. 
7S2. 

2918. 
1811. 

1111. 
eu. 
11. 

222. 
1u. 

o. 
]2. 

523. 
211. 

1901. 
55, 

511. 
l96. 
l61, 

30.t. 
o. 
o. 

'3U. 
55. 

119. 
211. 
f.10. 
l56. 
121. 

o. 

3611110. 

TOTAL 

2589. 
11 •• 

llll. 
87J. 

a. 
a. 

4011. 
32. 

JU58. 
381, 
389. 
02. 

, 183. 
690. 
191. 
652. 
'11. 

0116. 
555. 

"'· 389. 
35•. 
2511. 
•O. 

))68. 
2382 • 
2581. 
J19S. 
2835. 
8082. 
2' Sii. 
USl. 
2 152. 

11. 
1911. 
316. 

o. 
21!1. 
889. 
uo. 

H11. 
ss. 

11 OJ. 
l8S. 
621. 

8122. 
o. 

tel. 
30611. 

2l8. 
soa. 
661. 

'512. 
929. 

1110. 
189. 

98210. 



Table J-7 (Option 1) 

PRESENT VALUE OF CAPITAL EXPENDITURE SUMMARY AT JANUARY 1, 1980 
(DOLLARS IN THOUSANDS) REPLACEMENT ASSUMPTION APPLIED 

1ou1 souaca 

RlJLROlD Ulll IHAU.US 
LOAD CILL 

t'IST Slt'!S SllUCHlllS 'IOt'IL 

BlLTIRORI g OHIO RR CC. 
lllQOR g llOOSTOCI RI CO. 
USSIHll £ J.UI 1:1111 U CO. 
DO~TOff g 81111 cOIP. 
CUADJll PACIPJC (11 ftllU:) 
ClltTliAL URllOIT 1111 CO. 
CH!SIPUKI g OHIO IUI CO. 
CHICAGO & lLLllOlS ftJDLllD Ill CC. 
COIRAIL 
DILIVARI & HUDSOI IWY co. 
Dl,ROl, t. TOLlPO SHOllLllP P.I CO, 
PITIOJT. TOL!PO G llOITOI II co. 
11orn. JOLllT g llSTIRI Ill co. 
CIANP TRUii llSTBRI a1 CO. 
JJ.J.llOJS TllllllL IR CO. 
LOIG ISLllD II CO. 
111111 CllTRlL RI CO. 
1onou ' 11STn1 1111 co. 
PJ,TSBUICH g LlKr 1111 II CO. 
UCHllOllD, PR!DIRICUBUIG g fOTOUC II CO. 
lllSTlill ftlllLllO RVI co. 
CLllCHflr.LD IP CO. 
r1011oa !lST COAST RMI co. 
GIORGil 1R CO. 
ILJ.JIOIS CINTIAL GULi RI co. 
LOUISVILLE g llSHVILL! Al CO, 
SIABOAID coast LIRI •• co. 
SOUTH~BI II. SISTll 
lTCUJSOI, TGPlll g lllTI fl Mii CO. 
BUILJIGTOI IOITHlll a>. 
CHJCAGO g IOITHllSTlll TlllSP, CO. 
cu1c1co. ftILV •• ST. PlOL t f&tltlC •• en. 
CUClGO, llOCll JSLUD g PIClflC II co. 
COLOUOO t SOU1Hlll HI CO, 
DIHl!R & 1110 GIUDS ll&STIH II CC·. 
DULUTH, ftlSSlH J 1101 lllGI Ill CO, 
DULUTH, llllIPIU g PACIFIC ill 
FORT llORTR G DllHI Ill CO. 
IAISAS CITI SOUTHlll Pll CO. 
RISSOUII•KA•SlS•TlllS RI CO. 
RISSOURJ PACIPIC 11 CO, 
IOSTHlllSTllN PICEPIC 11 CO. 
ST. LOUIS·Sll flllClSCO Ill co. 
ST, LOUIS SOUTRIESTl~S 111 co. 
SOO Liii II co. 
SOUTHIP.1 fACIPIC CO. 
TllAS ftlllCAI Ill CO, 
TOLIDO, PIOIII I llSTlll RI co. 
UIJOR PACIPJC II CO. 
llSTIMI PACIJIC 11 co. 
ALTOI G SOUTllRI II 
llLT U CO, np CHICAOCI 
llDllU llHBOI HLT II co, 
tBIHlllL II ass•. or ST. LOUIS 
UnIOI H CO, 
TOUHGSTOlll g SOUTRlll 1111 CO, 

TOTAL 

1JDO. 
o. 
o. 

l2!:. 
o. 
o. 

915. 
o. 

6173. 
o. 

l2!:. 
:us. 
l2:i. 

o. 
o. 

J2S. 
o. 

uoo. 
o. 

:u5. 
JZ!S. 

o. 
o. 
o. 

6SO. 
650. 
650. 

16211. 
650. 

uu. 
325. 
650. 
J25. 

o. 
l25. 

o. 
o. 
o. 
o. 
o. 

650. 
o. 

lA5. 
JU. 

o. 
16211. 

o. 
o. 

no. 
"· 325. 

325. 
650. 
325. 
l25. 
l25. 

35667. 

J-17 

o. 
o. 

135. 
HS. 

o. 
o. 

13~0. 
o. 

1889. 
135. 

o. 
o. 

us. 
us. 
us. 
us. 
1,l5. 
9'5. 
us. 

o. 
o. 

• 3 5. 
us. 

o. 
9U. 
us. 
s•o. 
270. 
615. 

175•. 
9115. 

1189. 
675. 

o. 
1~S. 
135. 

o. 
U5. 
us. 
135. 
S•O. 

o. 
us. 

o. 
HS, 

202•. 
o. 

135. 
us. 
U!i. 

o. 
o. 

us. 
us. 

o. 
o. 

•U. 
11t. 
o. 

2u. 
1. 
1. 

3511. 
21. 

69115. 
us. 

o. 
71. 

298. 
l511. 

1. 
57. 
18. 

1226. 
262. 

57. 
o. 

so. 
so. 
28. ..s. 

595. 
6:Zlt. 
765. 
52'. 

20811. 
51u,, 
780. 
588. 

50. 
156, 
99. 
o. 

21. 
361. 
1111. 

1332. 
JI!>. 

l69. 
21'. 
11111. 

21:.lfi. 
o. 
o. 

9U. 
u. 
85. 

"'· '25. 
lU. 
503. 

o. 
uno. 

nu. 
1'. 

U5. 
672. 

1. 
1. 

2619. 
2 t. 

15008. 
:no. 
325. 
396. 
158. 
1189. 
1112. 
511. 
:zu. 

3'70. 
l97. 
382. 
l25. 
185 • 
t85. 
21. 

l2l9. 
1380. 
1813. 
:zuo. 
18'9. 
!1117. 
1815. 
JJ19. 
1588. 

50. 

'"· 2l•·· 
o. 

1Sti. 
06. 
l26. 

2S22. 
35. 

828, 
601. 
l19. 

571:1. 
o. 

1l5. 
1997. 

111. 
11•0. 
516. 

u10. 
708. 
128. 
325. 

1190110. 



Table J-7 (Option 2) 

PRESENT VALUE OF CAPITAL EXPENDITURE SUMMARY AT JANUARY 1, 1980 
(DOLLARS IN THOUSANDS) REPLACEMENT ASSUMPTION APPLIED 

llllLROID Ull! llTllDllS 
LOID CILL 

'l'EST SIT!S SllJtCllf!U fOT&L 

EILTiftOBE & OUIO PB CO, 
BllGOR g IROOS10t~ RR CO. 
USSl!Ulll £ LUI f.UP. 11 CO. 
BOSTON g 111111 CCU. 
ClllDI&I PICIF?C c:a 11.UIEI 
C!llTRIL URllO•T Hf <."O. 
CHlSlPIAll G OQIC Ill CO, 
CHICAGO £ ILLIIOlS ftlDLllD ~Ir CO. 
CO .. lIL 
OILlllRI t HUDSO~ llJ CO. 
Dl,101! G TOL!CO SICRELIIE II CO. 
01,IOIT, TOLEDO t IIOITOI Pt CO. 
ILGIN, JOLIET t £151181 Bii CO, 
Gllln TIUIK llSTBRI II CO. 
ILLIIOJS TllllillL II co. 
tOIG ISLllD Ri CO. 
RAJll CP.ITRlL RI CO. 
•or.rou t nsuu 1111 co. 
PI1TS8URGH G LIKE IPII II CO. 
RICHllOllD, FllDIRICISBUIG t l'OTOlllC BB CO. 
lf.STl&I ftlRILllD Ill CO. 
CLllCHFIILD II Co. 
FLORIDA l'ST COAST Ill CO. 
GEOIGII RI co. 
ILLllOIS CEITIAL GULi IR CO, 
LODJSllLLI £ llSHIILLI 18 co. 
SB180llD COAST Liii RI CO. 
SOUTHERI II. SISTER 
UCllISOI, TOP!U ' Sllfl fl UI co. 
BUPLllGTOI IORTUIRI CO. 
CllJC&GO C IDRTHIEST!lll TllllSP. CO. 
CHICAGO, llLU., Sf, PlUL G PACillC RI CO. 
CHICAGO, ROCK ISLllt ' PlC1'lC lie CO. 
COi.OP.ADO t. SOUTHUI IV! CO. 
DIMJER·c RIO GIAIDI VISTlll kl co. 
DULU\11 1 ftlSSUI C 11101 IUGI IU CO 
DULU~H, VIllIPIG g PACIPIC 9VI 
FOIT llOITH C OBllll lllY CO. 
ICAISAS ClTI SOUTlllll Ill CO. 
llSSOUII-IAISAS-TlllS 81 co. 
RlSSOUll PACIFIC II CO. 
IOITllllBSTlll rac1r1c •• co. 
ST. LOUIS-Sii llAICISCO RMI CO. 
ST. LOUIS SOUTllHSTUI IV! co. 
500 I.Ill U CO. 
SOUTHlll PlCIPIC CO. 
TlllS ftlllC&I &vr co. 
TOLlllO, PIOIII C VIST&ll 18 CO. 
UllOI PlCIPIC II CO. 
V!STlll PACIFIC II CO. 
U!OI & SOUTHlll H 
Ill.! •• co. or CHICAGO 
IIDIUI HUDOR BILT II CO. 
,Ellil&L II ASSI. Of ST. LOUIS 
uno• u co. 
IOUIGSTOUI C SOUTUIBI 811 CO. 

TO'J'U 

162•. 
o. 
o. 

l2~. 
o. 
o. 

uoo. 
o. 

Ull. 
o. 

325. 
125. 
325. 

o. 
o. 

l25. 
o. 

16H. 
o. 

325. 
l2!. 

o. 
o. 
o. 

915. 
915. 
650. 

19119. 
91!. 

22111. 
l25. 
650. 
325. 

o. 
32!. 

o. 
o. 
o. 
o. 
o. 

650. 
o. 

3:.1!. 
JH. 

o. 
19119. 

o. 
o. 

91!. 
o. 

325. 
325. 
650. 
l25. 
JZ5. 
32!. 

J0216. 

J-18 

o. 
o. 

135. 
135. 

o. 
o. 

1'8•. 
o. 

1889. 
135. 

o. 
I). 

270. 
us. 
135. 
135. 
210. 
9115. 
us. 

o. 
o. 

135. 
135. 

o. 
n5. 
210. 
615. 
270. 
615. 

ns•. 
90. 

1889. 
615. 

o. 
'35. 
135. 

o. 
135. 
270. 
135. 
5ll0. 

o. 
135. 

o. 
210. 

202,. 
D. 

us. 
4D5. 
us. 

D. 
o. 

135. 
IJ5. 

D. 
o. 

!'17'. ,.. 
o. 

269. 
1. 
1. 

115•. 
28. 

11894. 
111. 

o. 
92. 

383. ,5ll. 
1. 

71. 
99. 

1!i1l. 
3ll. 

11. 
o. 

64. 

''· 35. 
822. 
758. 
794. 
9711. 
613. 

2665. 
702. 
999. 
7S8. .. ... 
198. 
128. 

o. 
28. 

468. 
2418. 

'701. 
so. 

"15, 
JS.. 
23'1. 

2'1Z 1. 
o. 
o. 

nos. 
so. 

1D6. 
2U. 
5116. 
J19 
6115 

o. 

32607. 

l19!1. 
1~. 

135. 
729. 

1. 
1. 

Jll8. 
28. 

18256. 
312. 
325. 
Ul. 
918. 
589. 
1'2. 
Sl1. 
369. 

'11t2. 
1168. 
3911. 
l25. 
199. 
199. 
JS, . 

21'1. 
2001. 
2118. 
3197. 
2323. 
669l. 
'971. 
HJB. 
1758. 

611. 
658. 
363. 

D. 
161. 
ua. 
JU. 

.28YO. 
5D. 

915. 
U9. 
SO•, 

6'95. 
o. 

135, 
2584, 

185. 
u1. 
57l. 

1310. 
719. 
910, 
125. 



Table J-8 (Option l) 

INITIAL CAPITAL EXPENDITURE SUMMARY 
(DOLLARS IN THOUSANDS) 

10151 SOUICI 

P.&IUOID llUI! 

!lLTJNORI! & OHJO RR CO. 
BANGOR f. AROOSTOCK II CO. 
BESSlNl!R & Lllf f.FIE II CO. 
~OSTOI C ftAllB CORP. 
ClnlDill PlCIPJC CII llAllE) 
CIHTIAL •IRRORT avr co. 
CUfS&PIAKE C OHIO Riii CO. 
CHICAGO r. I LLIIOIS ftlDl.UD lllV en. 
COHUL 
D!UVAI!! C HUDSOR RYI CO. 
0!'1110!'1' C TOLEDO SllOll!LUI U Cl. 
Dl1R~IT. TOLEDO C IRCITOll II CO. 
ILGII• JOLI !T g USTfll RllT CO. 
GRAID TRUI~ llSTlll II CO. 
IJ.LillOIS TIRllUIL 11 co. 
tCIG JSLAHD IR CO. 
ft&IllE Cl!ITRAL ii CO. 
llOP.FOLI g ll!ST!Rll an co. 
PUTSBURGll & UU Bill II! CO. 
RJCUIOID, Fl!DIRJCKSBUIG g POTOllC II CO. 
lllSTUI RARILllD Ill CO. 
CLllCHFIBLD an co. 
FLORIDA llST COAST 1111 CO. 
GEORGI A RI CO. 
JLLIIOJs C~ITRAL GULF II CO. 
LOUISYILLI C USUilLB IP. CO. 
SlllOARD C0l51 Liii II CO. 
SOllTHBU RI. SUTlll 
lTCUISOll. TOPIKI t SAITA Pl 1111 CO. 
BUliLill.lTOll IOl'JllE R11 CO. 
CHICAGO II IOITllllfSTP.H TUISP. Co. 
CHJClRO. IILV •• ST. tlUL g PlCiflC II Co. 
CBlClCo. aoc1 JSUID g HCll'lC Iii co. 
COLOHDO I: SOUTUUI Ill CO. 
DINWF.P C RIO GRlltl VISTlll RI CO. 
DULUTH. ftJSSlll r. UOll RHOI an co. 
DULUTH. lllHll'JG t PACIFIC 1111 
POPT llOITH g DUYIR 1111 CO. 
IUSlS CITY SOUTlllRI 1111 CO. 
ftlSSOURI•lllSlS-~llAS IR co. 
RISSOUll PlCIJIC RI (X). 
IOITHlllStlll PACIFIC ll CO. 
ST. LOUIS-SU PIUCISCO k111 CO. 
ST. LOUIS SOUTHVISTlll avr co. 
SOO LI Ill Ill Co. 
SOUTUlll PlCIPIC CO. 
TllAS RBllCll Riii CO, 
T~LIDO• PIODIA g VIStlll RI CO, 
UIIOI PlCJPIC II CO. 
HSTIU PACifJC H CO. 
lLTOI g SOUTMIRN 11 
llLT ., co. or CHICAGO 
llDlAll HARBOR IELT II CO. 
t1111•1L 11 assv. or st. LOUIS 
UIJOI II CO. 
!OUIRSTOlll I: SOUTUIRI Rll CO. 

T01AL 

llUIDUS 

13911. 
o. 
o. 

l"9. 
o. 
o. 

1 cu. 
"· 6623. 

.o. 
)119. 
3119. 
3'9. 

o. 
o. 

JO. 
o. 

13911. 
o. 

3'9. 
JU. 

o. 
o. 
o. 

691. 
691. 
691. 

110. 
691. 

2094'. 
JO. 
697. 
1119. 

o. 
111!1. 

o. 
o. 
o. 
o. 
o. 

6!11. 
o. 

Jll!I. 
JO. 

o. 
11u. 

o. 
o. 

697. 
'o. 

JU. 
3119. 
697. 
JO. 
JO. 
JO. 

31539. 

J-19 

LOU C!LL 
THI' SUIS 

o. 
o. 

98. 
98, 
o. 
o. 

915. 
o. 

1365. 
98. 
o. 
o. 

98. 
98. 
!18. 
98. 
!18. 

EU. 
98. 
o. 
o. 

98. 
98. 
o. 

68l. 
!18. 

l90. 
195. 
1188. 

1268. 
6113. 

1l65. 
ua. 

o. 
98. 
98. 

o. 
58. 
98. 
98. 

390. 
o. 

911. 
o. 

!Ill. 
U6J. 

Q, 
98. 

29J. 
98. 
o. 
o. 

Y8. 
98. 
o. 
o. 

1'1960. 

SllllCHllS 

1199. 
16. 
o. 

2l8. 
8. 
8. 

l96. 
211. 

7162. 
150. 

o. 
79. 

lJl. 
396. 

8. 
63. 
Ill. 

1370. 
293. 
63. 
o. 

SS. 
55. 
J2. 

121. 
665. 
697. 
855. 
586. 

23211. 
610. 
611. 
651. 

55. 
1711, 
111. 

o. 2•. •o•. 
2111. 

11189. 
110. 

1112. 
)09. 
206. 

2316. 
o. 
o. 

tOS3. 
u. 
95. 

214. 
1175. 
211. 
562. 

o. 

189J. 
16. 
98. 

'"· 8. 
8. 

2'11. 
211. 

15750. 
2118. 
3119. 
1128. 
119. 
OJ. 
105. 
509. 
,85. 

JUJ. 
391. 
.. 12. 
H9. 
153. 
ISJ. 
12. 

noa. 
tllt.0. 
178'. 
219). 
nn. 
5688. 
t 6111. 
Hll. 
U9J. 

55. 
620. 
208. 

o. 
121. 
50t. 
l It. 

zsn. .... 
858. 
657. 
lOl. 

5.58t. 

'· 91. 
20113. 
1U. . .. ,. 
S62. 

1210. 
121. 
9 ,, • 
)119. 

611911. 



Table J-8 (Option 2) 

INITIAL CAPITAL EXPENDITURE SUMMARY 
(DOLLARS IN THOUSANDS) 

IOISI SOUICI 

UILIOAD IUlll 

llLTillORI g OHJO II CO. 
1A1aoa £ Aaoos10c1 aa co. 
l!SSElllR g LAKl IRJf II CO. 
llOSTO• ' llUU coae. 
CAfflDIAI PACIPIC Ill RAll•I 
ClllTl&L UIRllOIT 1111 CO. 
CMISAPll&I g OHIO IVf CO. 
CHICAGO g ILLIIOIS RJDLllD Ill CO. 
COllUIL 
Dl!UURI g HUDSOI 1111 co. 
PITROIT 5 TOLIDO SHOllLill II CO. 
Dl110IT, TOLIDO g JIOITOI II CO. 
ILGU, JOLI IT £ USTl!lll an co. 
GRllD TIUIK llST!ll II CO. 
ILLIIOIS 'lllllil&L ii CO, 
LOllG ISLl'D 11 CO. 
BAill CllTl&L al CO. 
IOIPOLI 6 18511111 Ill CO.· 
PI1TSIUIGH g LAii 1111 II CL. 
lllCHROID, Fll!DlllCUIUIO C POTOUC II CO. 
VISTEll ftAllL&ID Rll CO. 
CLJICHPIILD II CO. 
PLOIJDA IAST coast •• , co. 
GIOllGIA U CO. 
JLUIOIS ClllTUL GULP RI CO. 
LODIS•ILLI £ l&SH•Iltl II CO. 
51180110 COAST Llll II CO. 
SOllTHlll Pl. SISTIR 
lTCHISOI, TOPllA 6 SAITl Fl 111 CO. 
IUILJIGTOI IOITHIRI CO. 
CllJC&GO C IOHUlllSTlll HllSP. CCI. 
CHICAGO, RJLV., ST. P&UL 6 PACIFIC II CO, 
CHJCAQO, IOCI lSLllD g PlCIPIC •• co. 
COLOUliO G SOUTllUI llV l CO, 
DllYER G IIO ORllDI llSTlll II CO. 
DULUTH, ftISSAIE g 1101 IAIGI 111 co. 
DULUTH, 111nrr1a 6 HCirIC Hf 
ro•t IOITN I Dlllll ,., co. 
lllSAS CITI SOUTNlll •• , co. 
HISSOUll·kllS&S·TllAS II CO, 
IISSOURI PACIPIC II CO. 
IOITUUISTlll PACJfIC II CO. 
ST. LQUIS-511 fl&ICISCO IUI CO. 
St. LOUIS SOUTHYIST!ll IVf co. 
SOC LIU H CO. 
liOUTH!ll PlCIFIC CO. 
1r1as nr~Jc&a iur co. 
TOLP.PO, PftOlll C llSTlll ii CO. 
01101 HCIFIC U co. 
l!STIU PICIPIC H t.O. 
ALTOI & SOUTNlll IJ 
9!1T II co. Of CHICAGO 
llDl&IA 111801 llLT 81 CO. 
TllNlllL •• lSSI. or si. LOUIS 
GIIOI II CO. 
IOUIGSTOVI & SOUTHlll Ill CO. 

'lOTll 

llTAllllllS 

1hl. 
n. 
o. 

3119. 
o. 
o. 

tl9•. 
o. 

8018. 
o. 

3119. 
JU. 
3119. 

o. 
o. 

JU. 
o. 

11113. 
o. 

JU. 
JU. 

Cl, 
o. 
o. 

10116. 
10U. 

697. 
3093. 
10•6. 
21140. 

]qg, 
691. 
JU. 

o. 
l•9. 

o. 
o. 
o. 
o. 
o. 

697. 
0. 

lU. 
]119. 
. 01 

f'0~2. 
o. 
o. 

100. 
o. 

JO. 
JO. 
li97. 
Jll9. 
JO. 
JO. 

l2UO. 

J-20 

LOAD CILL 
Tl!ST SITIS 

o. 
o. 

98. 
98. 
u. 
o. 

t01J. 
o. 

U65. 
90. 

o. 
o. 

195. 
98. 
98. 
98. 

195. 
61J. 

98. 
o. 
o. 

98. 
91. 
. o. 

6aJ. 
195. 
OB. 
195. 
1188. 

1368. 
68). 

1365. 
1111. 

o. 
91. 
98. 
o. 

98. 
U!i. 

98. 
390. 

o. 
98. 
o • 

'9!.. 
1111>3. 

'!· 
98, 

:19). 
98. 

o. 
o. 

98. 
98. 
o. 
o. 

13650. 

SIITClllS 

.. .. ~. 
16. 
o. 

J01. 

•• a. 
5111. 
12. 

99ll0. 
190. 

o. 
10l. 
•211. 
501. 

•• 19. 
"1. 

1151. 
Jn. 
19. 
o. 

71. 
71. 
u . 

9t9. ..,. 
111. 

1091. 
75:7. 

2911. 
1811. 

1111. 
eu. 

11. 
;.211. 
10. 

o. 
J2. 

!ill. 
211. 

1901. 
55. 

!ilt. 
l9c.. 
2r.1. 

JOU, 
o. 
o. 

1l46. 
55. 

119. 
217. 
610. 
356. 
12'. 

o. 

TOTAL 

23U. 

"· 98. 
1'1. 

s. 
•• 297'. 
ll. 

19J~l. 
295. 
]'9. 
1153. 
971. 
6011. 
10~. 
525. 
306. 

'1811. 
1110. 
1128. 
3119. 

'"'· 1H. 
110. 

26117. 
2008, 
2012. 
JlllO, 
328b. .,. ... 
1815. 
3179. 
UH. 

11. 
t.t.11. 
2•0. 

o. 
129. 11•. 
375. 

n11a, 
55. 

!J17. ,.5. 
115(.. 

659!1. 
o. 

91. 
1615. 

151. 
1161. 

"''· U05. 
102. 

10•9. 
3119. 

82509. 



Table J-9 (Option 1) 

OPERATIONS & MAINTENANCE COST SUMMARY (1979 DOLLARS) 
(DOLLARS IN THOUSANDS) 

111oa1 TAI arr1a TAI 

IOISB SOUICI IOISI souaca 

LOID CILL LO&D C!LL 
IUil.ll04D llT&RlllBS UST SU'l!S SllITCHUS 'l'OTIL HTUDEIS TllST SITES SWITCllUS 

BltTiftORI t ORIO aa co. 
BANGOR t AROOSTOCK RR CO. 
USS 11118 t LU l P.I II U Ct>. 
BOSTOll t ftllll CORP. 
CAllADUI PACIFIC 111 ft&Ull 
CllTRlL •BPftOIT IVf CO. 
Clll!SlPIUI! g 01110 11111 CO. 
CHICAGO ( ILLIIOIS 'IIl>Llno 11111 co. 
CO ft RAJ L 
DBLAlllRI t HUOSOI Hiii co. 
Dl'.'.BOIT II TOLl!:OO SllORILlll 11 CD. 
Dl!UOl'I'. TOLEDO F. IROllTON 11 co. 
!LGll, JOLIET & !IST!ll 1111 CO. 
GRAND 'l'IUIK WISTCBI II CO. 
ILLIROIS TIRftINAL 81 CO. 
lOllG ISLU D BR CO. 
ftA~lll Cl~Tl&L B• CO. 
IOhFOLI r, lllSt!IN Riii CO. 
P11TSRUBGH t LAKE 1111 RR CO. 
RlCHftOIO, rarorRICISBUDG t POTODAC R 
lll!STIP.R ftARYLlHO Riii CO. 
CL!ICff PlKLD RI CO. 
ILCRIDl ~IST COAST RMI CO. 
GBORGJI RR co. 
ILLINOIS CENTRAL GULP 81 CO. 
LOUlSYILLll t HASllYI lLB IR CO. 
$~ABOARD coas1 LilB RI co. 
SOUTllKR• RI. SISTER 
uurso•, TOP!U g sura u avr co. 
BUILIMGTOI IOITNlRN CO. 
CHICAGO t IORTlllHST!RI TllUSP. Co. 
CHICAGO, RILll., 31. PIUL £ PIClFJC E 
c11:cAGO, ROCK ISLAND G P&ClFIC u co 
cOtOli&DO G SOUTH fU PllJ CO. 
Dl"flR g RIO ~RIW£1 lllSTlll RR ~o. 
DULUTH, ftJSSADE t IRCI IAIGll 1111 CO. 
DULUTH, WJHIPllG r; PlCirlC liU 
roar llllHTll t D!Ull Riii co. 
lllSlS CJTl SOUTHIRI Rll CO. 
HISSOUBl-KAISlS•TllllS BB CO. 
n1ssou11 PACIPJC IR co. 
IOJ:THlllm1'1Ull PlCirtC II CO. 
ST. J.OUIS•SU FRAICISCO an co. 
ST. LOUIS SOUTllllRST'fRI Riii CO. 
500 LINK RH CO. 
SOUTlllRM PlCIPJC CO. 
TIXAS lllICll 1111 CO. 
!CLl!llO, Pl!ORU I lllSTIU II CO. 
01101 flClFIC IR CO. 
HSTllil PICIFIC Iii Co. 
ILTOI G $0UTHlll II 
BELT .. co. or CHICAGO 
INPIARA HllllOI lllT £R CO. 
TlllftlUIL RI &SSI. or sr. LOOIS 
UIIOI ... CO. 
!OUICSTOlll I SOUTHIRI 1111 CO. 

TOTAL 

656. 
o. 
o. ,6,. 
o. 
o. 

'92. 
o. 

l,,5. 
o. ,u. ,u. 

"'". o. 
o. 

11i'I. 
o. 

656. 
o. 

t611. 
16'1. 

o. 
o. 
o. 

328. 
328. 
l28. 
uo. 
328. 
9U. 
16-. 
l28. 
16 •• 

o. 
""· o. 

o. 
o. 
o. 
o. 

l2B. 
o. 

,6 ... 
1611. 

o. 
020. 

o. 
o. 

l28. 
D. 

""· 1611. 
328. 
16'. 
,611. 

""· 
12953. 

o. 
o. 

1211. 
1211. 

o. 
o. 

12113. 
o. 

17llO. 
1211. 

o. 
o. 

1~ ... 
12•. 
12•. 
,;.! ... 
12'1. 
870. 
,.2 •• 

o. 
o. 

'211. 
1211. 

o. 
870. 
,2 •• 
ll!!ll. 
2119. 
622. 

1616. 
8"10. 

llllO. 
622. 

o. 
1:?1J. 
1:.e11. 

o. 
l:.!IJ. 
12•. 
Ull. 
Ul. 

o. 12•. 
o. 

1;z11. 
IS.5. 

o. 12•. 
l1l. 
1.2•. 

o. 
o. 

1211. 
1211. 

o. 
o. 

'6532. 

29,9. 
93. 
o. 

1190. 
116. 
'6. 

2316. 
U9. 

•5402. 
. 880. 

o. 
1163. 

190. 
nu •. 

116. 
J11. 
510. 

8015. 
'1U. 
ll t. 

o. 
l:t•. 
J211. 
IU5. 

"216. 
l692. 
IJOll. 
500). 
lUB. 

1)621. 
lS61. 
!M>96. 
lB•S. 
l21J. 

1019. 
">119. 

o. 
1H. 

2l6l. 
Wit. 
8110. 
232. 

2'1D9. 
1U01. 
1205. 

13099. 

o. 
o. 

'162. 
211. 
556. 

1251. 
n8o. 
181'2. 
3289. 

o. 
16fi50fl. 

J-21 

3515. 
93. 

12•. 
H7B. 

'6. . ... 
4051. 

119. 
50258. 
1005. 

""· "21. 
22111. 
21JO. 

171. 
65~. 
6l1J. 

95'1. 
18l8. 
5)5. 
1611. 
"69. 
U9. 
11l5. 

5•U. 
uiu. 
11902. 
6012. 
11318. 

16no. 
UOI. 
116'. 
'6l1. 
n11. 

1 JOl. 
71l. 

o. 
2bl. 

2481. 
1375. 
95)5. 

2J2. 
2697. 
, 'J"/1. 

t::29. 
l650l. 

o. 
1:u. 

686l. 
IJ02. 
720. 

UtS. 
l2J41. 
1910. 
l~SJ. 

16•. 

\95990. 

3511. 
o. 
o. 

89. 
o. 
o. 

266. 
o. 

1682. 
o. 

89. 
89. 
89. 
o. 
o. 

n. 
o. 

35'1. 
o. 

89. 
89. 
o. 
0. 
o. 

111. 
111. 
tll. 
IJ'I). 
111. 
SJ,. 
89. 

111. 
89. 
o. 

89. 
o. 
o. 
o. 
o. 
o. 

177. 
o. 

119. 
119. 

o. 
IJU. 

o. 
o. 

117. 
o. 

89. 
89. 

111. 
89. 
89. 
89. 

6995. 

o. 
o. 

t.J. 
61. 

o. 
o. 

till. 
o. 

9'10. 
Ill. 

o. 
o. 

61. 
61. 
61. 
61. 
bl. 

1110. 
61. 
o. 
o. 

111. 
61. 

o. 
1110. 

61. 
268. 
1lfl. 
JU. 
Oll. 
uo. 
9110. 
ll6. 

o. 
6 l. 
61. 
o. 

bl. 
61. 
67. 

26(1. 
o. 

n. 
o. 

67. 
1007. 

o. 
67. 

20 '· 67. 
o. 
o. 

C. 7. 
67. 
o. 
o. 

11927. 

157b. 
50. 

o. 
151. 
25. 
25. 

1251. 
15. 

2'517. 
O!i. 

o. 
250. 

1051. 
1251. 

25. 
200. 
275. 

U28. 
926. 
200. 

o. 
175. 
17!>. 
,oo. 

un. 
2101. 
l.202. 
2102. 
1851. 
7355. 
1!n6. 
HS<!. 
207C.. 

11!>. 
550. 
350. 

o. 
15. 

1276. 
1>75. 

'IJOJ. 
125. 

1101. 
976. 
650. 

n.os. 
o. 
o. 

lJ:U. 
150. 
JOO. 
675. 

'501. 
816. 

\116. 
o. 

89912. 

tcUL 

UJU. 
50. 
u. 

906. 
25. 
:a. 

2188. 
7!i. 

21139. 
Sii.?. 
89. 

JJY. 
'206. 
1llll. 

in. 
l51>. 
lll~. 

!i 152. 
99). 
289. 
09. 

2112. 
2114. 
100. 

29211. 
23'16. 
26111. 
l219. 
Ht>ll. 
0759. 
211115. 
J8C.~. 
:l501. 
ns. 
JDC.. 
1111. 

o. 
1112. 

UllJ. 
llll. 

5,0. 
1'15. 

U57. 
106'. 
118. 

11955. 
o. 

61. 
3106. 

21 l. 
J89. 
lU. 

11115. 
10)1. 
U65. 

89. 

10511l•. 



Table J-9 (Option 2) 

OPERATIONS & MAINTENANCE COST SUMMARY (1979 DOLLARS) 
(DOLLARS IN THOUSANDS) 

RAILROAD 

BlLTlllORB t OHIO IR CO. 
DAMGOR & AROOSTCOI 19 CO. 
Cl!SS !llER g LU! EllI! BR CO. 
eosro" t llAI•B CORP. 
CANA DUN UCI PlC (IM ftAillBI 
Ct:MTnL YERllO•T RMI CO. 
ClllSU!UE t OHIO nvr co. 
CHICAGO & ILLIIOIS llIDLllD Riii CO. 
CONRAIL 
DELAWARE & nunsoN Riil co. 
DB1ROIT t TOUDO SllOR~LllE F.i CO. 
DUROIT, TOLEDO g IPOITOM U CO. 
F.LGI1 1 JOLIET & fASTERI BWI CO. 
GRAnD TRUnK llBSTEBH BR co. 
ILLINOIS TERllillL Bl CO. 
LCM~ ISLAID IR CO. 
llAINE CENTRAL llR CO. 
NORFOLK & WBSURll 1111 CO. 
Pl,T~DURGH g LAKE IBlE I& CO. 
RICllllOMD, fBBD!BICISB!JBG & POTOIUC 11 
llESTP.RI ftABILAMD 1111 CO. 
CLINCllFJELD RB CO. 
PLORlDl !AST COAST RMI CO. 
G!Ol<GI l llR Co. 
ILLINOIS CBNtRAL GULF RB CO. 
LOUlSYILLI t USHU LLI 1B CO. 
SElBOlRD COAST Ll•E Bl CO. 
SOUTHERN RY. SISTE" 
ATCHISOM, 'l'OPBKA r. SANTA rs &WJ co. 
BURLlNGTOI IOR1111RI CO. 
CHICAGO & NOR111111StfU TRUSP. CO. 
CHICAGO, lllLW., St. PAUL & PlCIPIC B 
ClllClGO, ROCK ISLAND g PlCIPIC RR CO 
COLORAllO & SOUllllRH PU CO. 
DINVtB L BIO GPAMD! WESTERI SR CO. 
DULUTH, "ISSABl t IBCN RllGE 1111 CO. 
DULUTH, WIINIPEG g PACIFIC awr 
POJT WORTH t: DEHBR Rill co. 
KANSAS ClTI SOUTll!RN Riil CO. 
n1ssounI-KANSlS-TBIAS PR co. 
~ISSOURl PAClflC RR CO. 
50RTllWESTBPM PACIFIC BR CO. 
ST. LOUIS-SAN FRANCISCO 8111 CO. 
~T. LOUIS !:OUTllllESTERM £111 CO. 
i;OO LIIF. RR CO. 
50UTHERN PACIFIC co. 
1EXAS llEXICAft •WI CO. 
TOLEDO, PEORIA I W!STIRI RB CO. 
UNION PACIFIC IR co. 
~BSTEF ~ ncIPIC llR co. 
ALTON & SOUTH!iN II 
PELT RR CO. Of CHlCIGO 
lftDIA"I ~ARBOR BELT RR CO. 
T!RNIHAL RR ASSN. or ST. LOUIS 
UNJON BR CO. 
JOUIGS'IOWI G SOUTllEli• RWI CO. 

10UL 

B!fOB! TAI llfiR TAI 
~---------------------------------------------- -----------------------------------------------

IOISE SOllllCI IOISI SOURCE 

----------------------~------------------------ -----------------------------------------------
LOAD CELL 

HT&RDEBS TEST SITES SlllTCUIRS 

820. 
o. 
o. 

16q. 
o. 
o. 

1>56. 
o. 

3171. 
o. 

16q. 
1611. 
16q, 

o. 
o. 

1M. 
o. 

820. 
o. 

1611. 
1M. 

o. 
o. 
o. 

•92. 
•92. 
12@. 
9B•. 
•92. 

Hll8. 
1611. 
328. 
16•. 

o. 
11>•. 

o. 
o. 
o. 
o. 
(I. 

l2U. 
o. 

1611. 
t6q. 

o. 
9B•. 

o. 
o. 

'92. 
o. 

1611. 
1611. 
32C. 
1611. 
1611. 
HI!. 

152119. 

o. 
o. 

1 :lq. 
12•. 

o. 
o. 

1Jl>7. 
o. 

17110. 
1211. 

o. 
o. 

2119. 
12•. 
'2q. 
12•. 
20. 
870. 
12•. 

o. 
o. 

12q. 
12q. 

o. 
870. 
2119. 
622. 
2'19. 
1>22. 

1616. 
810. 

17qo. 
622. 

o. 
1211. 
12•. 

o. 
1211. 
2119. 
12•. 
q !11. 

o. 
12q. 

t). 
2119. 

18C>S, 
u. 

1211. 
373. 
12•. 

o. 
o. 

1211. 
1211. 

o. 
o. 

171102. 

3153. 
91. 
o. 

1760. 

"b. 
116. 

2'>1>5. 
185. 

58H2. 
1158. 

o. 
602. 

2502. 
~965. 

u. 
'63. 
60. 

10285. 
2111. 
1163. 

o. 
• 11. 
llU. 
2l2. 

5l711. 
•957. 
5189. 
6)93. ••o 1. 

17" 20. 
11587. 
6532. 
11957. 

1111. 
1297. 
llH. 

o. 
185. 

3058. 
1622. 

'1119. 
JH. 

310 •• 
ll1b. 
1~29. 

17790. 
o. 
o. 

7876. 
32'. 
695. 

1622. 
3567. 
2085. 
•216. 

o. 

213157. 

J-22 

1'0TlL 

•572. 
93. 
,~ .. 

2oq9. 
116. -6. 

·~8&. 
185. 

6365•. 
128). 

1611. 
766. 

29n. 
3089. 

111. 
752. 
897. 

11975. 
2302. 
627. 
1611. 
5q 1. 
5111. 
232. 

6736. 
5698. 
6138. 
7626. 
5515. 

201i13. 
5621. 
8601. 
57113. 
417. 

1585. 
958. 

o. 
310. 

Jl06. 
17116. 

1190. 
32•. 

lln. 
241110. 
1111. 

2063!1. 
o. 

1211. 
8H1. 

11119. 
ass. 

1785. 
•020. 
2373. 
080. 

16'1. 

LOlD CELL 
PllTUIPUS TBSJ SITES SllITClllll5 

-•3. o. 
o. 

89. 
o. 
o. 

354. 
o. 

2036. 
o. 

&9. 
89. 
89. 
o. 
o. 

89. 
o. 

03. 
o. 

89. 
89. 
o. 
o. 
o. 

266. 
266. 
177. 
Sll. 
261>. 
620. 
89. 

177. 
89. 
o. 

89. 
o. 
o. 
o. 
o. 
o. 

177. 
o. 

119. 
89. 
o. 

Sl 1. 
u. 
o. 

266. 
o. 

89. 
89. 

177. 
89. 
89. 
89. 

82l•. 

o. 
o. 

67. 
67. 

o. 
o. 

738. 
o. 

91t0. 
t.1. 

o. 
o. 

1H. 
I> 7. 
61. 
67. 

11'. 
oo. 
61. 

o. 
o. 

6 7. 
67. 

o. 
1110. 
u•. 
llb. 11•. 
J]I,. 
U7l. 
no. 
9•0. 
l36. 

o. 
67. 
t.1. 
o. 

67. U•. 
67. 

268. 
o. 

b1. 
o. U•. 

1007. 
o. 

67. 
201. 
67. 

o. 
o. 

"7. 
67. 

o. 
o. 

9391. 

204!6. 
50. 
o. 

951. 
25. 
25. 

1601. 
100. 

l 1397. 
625. 

o. 
125. 

1lS1. 
16111. 

25. 
4!50. 
350. 

SSS•. 
1176. 
250. 

o. 
225. 
225. 
1;;.s. 

2902. 
2677. 
2802. 
l•52. 
2J77. 
gqo1. 
2'11. 
3!>4!7. 
2677. 
ns. 
7110. 
•so. 

o. 
100. 

1651. 
876. 

600•. 
11:.. 

1676. 
125 •• 
826. 
~607. 

o. 
o. 

•lSJ, 
175. 
l7S. 
816. 

1926. 
1126. 
2217. 

o. 
115105. 

lU9. 
50. 
61, 

1106. 
25. 
25. 

269•. 
100. 

J07J. 
69J. 
09. ,.,._ 

1Sllt. 
1111>8. 

92. 
•06. 
11811. 

&•U•. 
l:<U. 
ll9. 
89. 

419:.t. 
292. 
125. 

1638. 
1011. 
3315. 
•118. 
2!11111. 

1Dlt99. 
lOJS. flt>••· 
3101. 

225. 
es ... 
sn. 

o. 
161. 

1185. 
9•l. 

61150. 
175. 

1812. 
1ll9. 
960. "••s. o. ,.,_ 

020. 
2•i. 
'-'•· 96•. 

2111. 
1:181. 
2165. 

89. -----------
1J27J6. 



Table J-10 (Option 1) 

OUT OF SERVICE COST SUMMARY (1979 DOLLARS) 
(DOLLARS IN THOUSANDS) 

BIVOll TAI AF111 TAI 

ICIS8 SOUICI IOISI SOUICI 

LOAD CILL 
UILIOJIC 

LO&D CILL 
ReTllO!RS TEST Sll!S SHtCHllS l'OTIL RITUDt:RS rest SlTIS 511lTCHlllS 

!ltTillORI t OHIO 11 CO, 
PAHGOP g 110051'001 11 co. 
BESSIHll C LUI HU II CO, 
BOSTOll g 1111111 COIP. 
CUADJU PICllJC en 11111111 
ClllTRIL URllOIT llUI co. 
CHfSIPIAKI g OHIO 811 CO. 
CHICAGO S ILUIOlS llIOLHD llil CO. 
COllUIL 
OILAllUI & HUDSOI an co. 
01'1'.ROIT G TCL!DO SllOULIH Ill CO. 
Dl1ROIT, TCLIOO I IBOITOI lR CO. 
l'lLGU, JOLIET t IASTlU 1111 CO. 
CllHD TRUDI UIST!DI DI CO. 
ILLUOIS TIRllIHL U CO. 
LCIG ISLUD 18 CO. 
111111 Cl!lltllAL Pl CO. 
1orro1K g VISTElft •• , co. 
PJUSl!IURGll g LIU UH IB CO. 
IRICHIOID, FIEDIRIClSBU IG g PDTCllU.C 8 
11sr1a11 ftlRJLAHP IWI co. 
CLUCHFI!LD II Cll. 
fLOIIDl !l~T COIST PIJ CO. 
GBOIGU IR CO, 
ILl.UOIS CBllTBIL GULF Iii Co. 
LOUJSULLll I IUllULLI RI CO. 
S!AIOADD coast LIIL •• co. 
SOUTHIRI RY. SISTlll 
ITCllSOH, TOPllA I SllTI Pl Ill ~O. 
l!IUMtllGTOI IORTHfRI co. 
CH!CIGO g MOITtltllSTfRM TiAISP. Co. 
CHICAGO, RILW •• ST. PAUL g PICIPIC £ 
Cll!C&GO, ROCI ISi.lit G l'ICifJC Iii CC 
COl,ORAOO g SOUtHrRI 11111 CO, 
DUHi g 110 GUllDI llSTIH Ill co. 
DULUTH, 11155181 t 1101 lllGI 811 CO. 
DULUTH• IIlllJPIG g PICIPIC Rtll 
fOMT tlORTR i DU\'IP 1111 CO. 
KAllSIS CITI SOUTHlll RllY CO. 
RISSOURI-lllSAS-tlllS II CO. 
IISSOURJ r1c1r1c RR co. 
IOllTllHSTERI PACIFIC U CO. 
ST. LOUIS-Sil PRllCI5CO 1111 CO. 
ST. LOUIS SOUTllUS'URI 1111 CO. 
500 LllB ~R CO. 
SOOrHIH P&CJrIC CO. 
fEllS N!llCAll Ill CO. 
TOUDO, P!OkU g tlUTRRll 18 co. 
UIJOI PICIPJC II CO. 
llf!STIRI PICJPIC Ill CO. 
ILTOI G SOUTH!RI RI 
IF.LT •• co. or CHJCIGO 
1'0111& IAIBOI BILT II CO. 
tlfiftlHIL •• ISSI. or sr. LOUIS 
01101 H co. 
IOUIGSTOll C SOUTH!ll Rll co. 

TOTll 

l88. 
o. 
o. 

91. 
o. 
o. 

291. 
o. 

18•3. 
D. 

97. 
97. 
97. 
o. 
o. 

97. 
o. 

188. 
o. 

97. 
97. 
o. 
o. 
o. 

1911. 
1911. 
1911. 
1185. 
1911. 
582. 

91. 

""· 97. 
o. 

97. 
o. 
o. 
o. 
o. 
o. 

1911. 
o. 

97. 
97. 
u. 

'85. 
o. 
o. 

1911. 
o. 

91. 

''· 1911. 
91. 
91. 
97. 

766l. 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
0. 
0. 
0. 
Q, 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

6. 
o. 

811. 
J. 
l. 

uo. 
8. 

:nu. 
!;l. 
o. 

28. 
118. 
140. 

3. 
22. 
31. .. .. 

1011. 
22. 
o. 

20. 
20. 
l1. 

255. 
2 l5. 
20. 
102. 
201. 
823. 
216. 
)08. 
232. 

20. 
u. 
l9. 
o. 
a. 

Ul. 
11'>. 

526. 
u. 

1116. 
109. 
ll. 

BllQ. 
o. 
o. 

ll2. 
11. 
u. 
16. 

168. 
98. 

199. 
o. 

10061. 

J-23 

5611. 
6. 
o. 

181. 
]. 
l. 

01. 

•• •581. 
53. 
97. 

U5. 
215. 
1110. 

J. 
119. 
31. 

872. 
1011. 
1'9. 
97. 
20. 
20. 
11. •119. 

"29. 
11.0. 
787. 
1101. 

1'05. 
J1l. 
502. 
329. 

20. 
159, 

J9 
o. 
a. 

1113. 
16. 

120. 
1'. 

2u. 
206. 

13. 
'325. 

o. 
o. 

566. 
17. 

131. 
Ul. 
;u.2. 
1!15. 
2'9fi. 

91. 

11126. 

210. 
o. 
o. 

52. 
o. 
o. 

151. 
o • 

995. 
o. 

52. 
52. 
52. 
o. 
o. 

52. 
o. 

210. 
o. 

52. 
52. 
o. 
o. 
o. 

105. 
105. 
105. 
262. 
105. 
JU. 

52. 
1115. 
52. 
o. 

52. 
o. 
o. 
D. 
o. 
o. 

105. 
o. 

52. 
52. 
o. 

2•2. 
II. 
o. 

10s. 
o. 

52. 
52. 

1115. 
52. 
52. 
52. 

4138. 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. .,, 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

95. 
3. 
o. 

115. 
2. 
2. 

16. 
5. 

11182. 
29. 

o. 
15. 
64. 
141. 
2. 

•2. 
11. 

262. 
56. 
12. 
o. 

11. 
11. 
6. 

1:18. 
1.n. 
133. 
IU. 
112. 
11115. 
1u .. 
166. 
125. 

11. 
ll. 
21. 
o. 
s. 

11. 
• 1. 

2811. 
a. 

79. 
55. 
39. 

1154. 
o. 
o. 

201. 
9. 

18. 
41. 
91. 
5J. 

•01. 
o. 

'l'l•TIL 

JOS. 
3. 
u. 

98. 

"· 2. 
2ll. 

s. 
H1l. 

29. 
52. 
61. 

"'· 11 •• 
2. 

611. 
n. 

1111. 
56. 
t.~. 
5.2. 
11. 
11. 
t.. 

~·2. 
2lil. 
218. 
"25. 
211. 
lS9. 
169. 
271. 
1711. 

"· 86. 
H. 

o. 
5. 

11. 

"· 389. 
8, 

u1. 
H 1, 
39. 

715. 
o. 
o. 

l06. 
9. 

11. 
9J. 

195. 
105. 
160. 
52. 



Table J-10 (Option 2) 

OUT OF SERVICE COST SUMMARY (1979 DOLLARS) 
(DOLLARS IN THOUSANDS) 

111081 Tll lf1MI T&I 

1015! SOUiC! IOJSI SDURCI 

LOAD CILL LOU CILL 
UILROAD ll'l'AIDllS TIS! SITES SllTCHllS TOTIL ll'l'llHIS llST SITIS UITCllHS 

BlLTiftOP.I I OHIO IP CO. 
EAIGOR g AIOOSTOOI II CO. 
BISS!ftU S LUI UJI RI co. 
fOSTOft C ftlI•R COJP. 
lARlDIAN t&CitlC Ill lllllt 
Cl!NTftaL UlllOIT HI CO. 
CHfSAPEAKI r. OHIO Bii CO. 
CllIClGO g ILLIIOIS lllCLUD 1111 CO. 
COIUIL 
DIL&l&RI g UQPSCI RIY CO. 
DUROIT g TOLIDO SHOULl H II CO. 
DETIOlT, TOLIDO g IIOHOI II CO. 
ILGII, JOLUT g !UTERI Ill co. 
GRIHD tBUll llSTIRI II CO. 
JLLIIOIS TIRltUlL 11 co. 
1010 ISlllD RI CO. 
Rlll! CB!TRlL fiR CO. 
RORPOLK & l!ST!IR Rll CO. 
PitTSBUaan ' LIKI IRIS •• co. 
'ICHllOID, PBIDfRlCKSBQRG ' POTOIAC I 
nsnu "auiuo 1111 co. 
CLIHCDPIILD 11 co. 
fLOIJDl EAST COAST Ill CO. 
UOIGIA IR CO. 
IlLilloIS CllTUL GUlP 11 CO. 
LOOIS•ILLP ' llSU•ILLE •• co. 
Sl&BOAID COAST Liii II CO. 
SOUTllBSll 11. SUUll 
l~CHlSt", TOPIJl g S&IT& Pl Ill co. 
IUILJIGTOI 10110!11 co. 
CHICAGO t IOHHlt:STElll THISP. co. 
CHICAGO, lllll., St. PAUL g flCJfIC I 
CHICAGO, IOCll lSL&ID S P&CitlC 11 CO 
cotour.o g soun!u a111 co. 
»llYll g RIO GPAltl llSTBll ti CO. 
DULUTH, llSSUl t 11101 UIGI 1111 CO. 
DULUTH, IJllIPfO & P&ClfIC Ill 
fOllT VOITH E DIHEi •r CO. 
111515 ClTI SOU'l'llBU an co. 
itSSOUll•llHSlS·TIUS IR co. 
lllSSOllRl PACIFIC II CO. 
llOITHltSTIRI HCJPIC RI CO. 
llT. J.(IOI~·!IU HUCJfiCO RU co. 
:ir. 10111s souiuvnTEH 1111 co. 
SOO Liii RI CO. 
SOUTHlr." flCJPJC co. 
11111 "111ca1 111 co. 
tOLtDO, PtO•tl & llSTlll II ,0. 
UIIOI tlCIPIC II CO, 
1151111 PACIFIC JI CO. 
a LTOI g SOOHIH H 
!llT •• co. or CHICAGO 
JIDilll HIRBOI llLT II CO. 
TIJllillL ll ISSI. 0, St. LOllS 
uuo• 11 co. 
fllHGSTOlll t SOD'Ullll JII CO. 

SOTAl 

1185. 
o. 
o. 

n. 
o. 
o. 

J88. 
D. 

2231. 
o. 

97. 
91. 
97. 
o. 
o. 

97. 
o. 

'85. 
o. 

97. 
97. 
o. 
o. 
o. 

2!'1. 
291. 

"'· 582. 
291. 
679. 

97. 

"'· 97. 
o. 

97. 
o. 
o. 
o. 
o. 
o. 

1911. 
o. 

91. 
91. 
o. 

582. 

•• o. 
291. 

o. 
91. 
91. 

1911. 
91. 
91. 
n. 

9021. 

o. 
o. 
o. 
o. 
0 
o. 
o. 
0 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
•• o. 
o. 
o. • • o. 
•• o. 
o. •• o. 
•• •• o. 
o. 

l21. 
6. 
o. 

106. 
J. 
J. 

119. 
11. 

J:> 111. 
70. 
o. 

l6. 
151. 
'19. 

J. 
28. 
39. 

622. 
13 2. 
28. 
o. 

25. 
25. 
14. 

JH. 
JOO. 
JU. 
l86. 
l'6. 

t05l. 
l11. 
195. 
JOO. 

25. 
11. 
so. 
o. 

11. 
185. 

91. 
"72. 

20. 
1811. 
•u. 

92. 
ton. 

o. 
o. 

'16. 
20. 
u. 
98. 

21'. 
126 • 
255. 

o. 
UHJ. 

J-24 

1'2. 
6. 
o. 

201. 
l. 
). 

567. 
11. 

57115. 
10 .• 
91. 

Ul. 
2118. 
119. 

l. 
125. 
)9. 

1101. 
1l2. 
125. 
97. 
25. 
25. 
u. 

616. 
591. 
508. 
968. 
551. 

tn2. 
374. 
589. 
197. 

25. 
115. 
51. 

G. 
"-115. 
91. 

'"'· 20. 
l15. 
231. 
92. 

16!ih 
o. 
o. 

761. 
20. 

139. 
195. 
'10. 
223. 
)52. 
97. 

262. 
o. 
o. 

52. 
o. 
o. 

210. 
o. 

1205. 
o. 

52. 
52. 
52. 
o. 
o. 

52. 
o. 

2U. 
o. 

52. 
52. 
o. 
o. 
o. 

157. 
151. 
105. 
JU. 
157. 
l67. 

52. 
105. 

52. 
o. 

52. 
o. 
D. 
o. 
o. 
o. 

105. 
o. 

52 • 
52. 
o. 

JU. 
o. 
o. 

151. 
o. 

52. 
52. 

105. 
52. 
52. 
52. 

11811. 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. •• o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

o. 

u2. 
J. 
o. 

51. 
2. 
2. 

91. 
6. 

18!18. 
l8. 
o. 

20. 
82. 
97. 

2. 
15. 
21. 

JJ6. 
11. 
15. 
o. 
"· HI. 

•• 115. 
1c.2. 
1C.9. 
209. 
1U. 
56!:1, 

·~·-213. 
162. 

'"· 42. 
27. 
o. 
'· 100. 

!>l. 
l6J. 

"· 101. 
16. 
50. 

sa1. 
o. 
o. 

257. 

"· 21. 
SJ. 

nc.. 
68. 

us. 
o. 

6951. 

TUTU 

3811. 
J. 
o. 

'10. 
4. 
2. 

106. 
6. 

3102. 
la. 
52. 
12. 

13-. 
'97. 

2. 
67. 
21. 

5!18. 
11. 
lil. 
52. 
h. 

"· u. 
lll. 
319. 
2h. 
523. 
101. 
9l5. 
202. 
lta. 
21'. ,,_ 
95. 
27. 
o. 
6. 

too. 
SJ. 

1168. 

"· 1511. 
128. 
so •• 

Hs. 
o. 
o • 

""· "· 75 • 
10s. 
221. 
120 • 
190, 
52, ----------



Table J-11 (Option l) 

DEPRECIATION EXPENSE SUMMARY (1979 DOLLARS) 
(DOLLARS IN THOUSANDS) 

BIFOlll UI Uttl t'll 

IOISI SOUICI 10151 SOUICI 

LOAD CILL LOID CSLL 
UIJ.aD&D llTAIDIRS TISI SITES SVllClllS IOflL llflMOBllS r1sr SITIS SllJTCUIAS 

BALTiftOll g OHIO a1 CO, 
BAIOOR g IROOSTOO& II CO. 
ll!53lftlR g LUI IUI II CO, 
30STOH g ftAill C~IP, 
CUlDIU PIClflC (U IUU!I 
CINTRlL lllll'llT IVI CO. 
ClllSAPIUI £ OHIO 1111 CO. 
C81~lGO ~ ILLIIOlS BlDLllD Ill co. 
COIUIL 
a1iava11 g HUDSOI ••• co. 
~l!IOlT g TOLIDO SHOllLill ii co. 
OITIOIT, TOLIDO g IBOITOI 19 CO, 
ILGll, JOLIIT g llSTEll llt CO. 
nuo TBUllK lllSTUll II co. 
ILLUOlS T!lftlllt lR CO. 
1010 lSLllD II CO. 
~•INK CIJTRIL aR r.o. 
IOIFOLI £ 1151111 Ill co, 
PUTSBUR·;ff £ LUE U.11 11 cu. 
IICUIOID, 111DIRJCISBUIG S POTOIAC I 
llSTIRI ~lllLllD Bit CO, 
CLJICHf IILD II CO. 
rLOIIDI !AST COAST avr Cl>. 
GIOIGI l lll CO. 
ILLIIOJS ClllTllL GULF II CO. 
LOUISVlLLI £ llSHYILLI II CU, 
SllBOllD COAST Liii II CO, 
SOllTHIU II. SYSTU 
l?CUISOI, TOPlll C SllTl Fl lit CO. 
BUILIIUTOI IOITUlll CO, 
CHICAGO £ MOITHlllSTl•f taAISt. CO, 
ClllClOO, 11111., S'r. tlllL & HCIPlC I 
CHJC&GC, ROCI JSLllD C P&CJPJC U CO 
COLORADO C SOUTHIU HI CO. 
DllYll G RIO i1&HDI llSTlll 11 CO, 
DllS.OTll, ftllSUI G JIOI HIGI 1111 CO, 
DU&.UTH, llIHIHG g UCIFIC IU 
POIT IOITH G DllYll 1111 CO. 
llJS&S CITI S)UTHlll 111 CO, 
atsSOUII-S&ISlS-Tll&S II co. 
HISSOUll PICif JC II CO. 
IOllTllHSTIU PICUIC II CO. 
sr. LOUIS-SAi ••••c1sco 1111 co. 
ST. LOUIS :IOUTQllESTUI 111 co. 
SOO UH H co. 
soarnrR• pac1r1c co. 
TIXIS 11111cai 1111 co. 
TOLEDO, PIOlll & llSTlll II CO. 
UIIOI pac1r1c •• co. 
lllSTIUH l?ACirlC U CO. 
ALTOI ' SOUTDiMll lR 
llLT •• co. or CHIClGO 
1101111 HlllOI BILT IR co, 
TIJftlllL RI ass1. or ST. LOUIS 
UllOI U CO. 
tOUIOSTOlll G SOUTlllll 1111 CO. 

!O'UL 

696. 
o. 
o. 

1711. 
o. 
o. 

522. 
o. 

.n01. 
o. ,,,,, 

011. 
n11. 

o. 
o. 

n11. 
o. 

696. 
o. 

1711. 
1111. 

o. 
o. 
o. 

JllB, 
.He. 
lll8. 
870. 
Jll8. 

101111. 
1711. 
JU, 
1111. 

o. 
1111. 

o. 
o. 
o. 
o. 
o. 

JllD. 
o. 

1111. 
1711. 

o. 
870. 

o. 
o. 

Jll8, 
o. 

1111. 
1n. 
Jll8. 
1711. 
1711. 
1111. 

'31119. 

o. 
o. 

157. 
157. 

o. 
o. 

157l. 
o. 

220l. 
157. 

o. 
o. 

15'1. 
151. 
157. 
157. 
157. 

'101. 
157. 

o. 
o. 

151. 
151. 

o. 
1101. 

15'1. 
6l9, 
J1S, 
'181. 

20115. 
1101. 
UOl. 
181. 

I), 
151. 
1!!1, 

o. 
151. 
157. 
151. 
629. 

I), 

157. 
o. 

151, 
:.11160, 

o. 
151. •72. 
157, 

o. 
o. 

151. 
157. 

o. 
o. 

•l 1. 
111. 
o. 

205. 
1. 
1. 

n2. 
n. 

6JU. 
uo. 

o. 
68. 

111. 
lU. 

1. 
55. 
75. 

118J. 
lSl. 
55. 
o. ... 

u. 
21. 

622. 
:i , •• 
•02. 
ll9. 
SO£. 

2011. 
527. 
1!>2. 
568. 
•8, 

'50, 
96. 
o. 

i1. 
)119. 
185. 

uac.. ... . 
J56, 
261. 
ue. 

2051: •. 
o. 
o. 

910. 
'1. 
82. 

185. 
oo. 
2l9. 
1186. 

o. 

11:n. 
111. 

157. 
537. 

7 
1 

201. 
:n. 

~2211. 

287. 
1711. 
2'2. 
L19. 
'99. 
16'. 
l86. 
2ll. 

2981. 
•10. 
229. 
1111. 
205 • 
205. 

21. 
2012. 
10110. 
1579. 
1!123. 
'6111. 
5100. 
1802. 
llOl, 
1528. •&. 

482. 
251. 

o. 
17'. 
506. 
JU, 

226J. 
l4 • 

607. 
II• 1. 
ll5. 

520. 
o. 

157. 
1710. 

198. 
256. 
359, 
916~ 
511. 
660. 
n~. 

-----------.-----------·-------·--~ 59251. 

J-25 

320. 
o. 
o. 

80. 
o. 
o. 

2110. 
o. 

1521. 
o. 

80. 
80. 
80. 
o. 
o. 

80. 
o. 

no. 
o. 

80. 
80. 
o. 
o. 
o. 

160. 
160. 
160 
•oo 
'60 
1180. 
eo. 

16;). 
eo. 
o. 

ao. 
o. 
o. 
o. 
o. 
o. 

160. 
I). 

eo. 
80. 
o. 

400. 
o. 
o. 

160. 
o. 

80. 
eo. 

160. 
80. 
80. 
BG. 

o. 
o. 

12. 
12. 
o. 
o. n•. o. 

101]. 
12. 

o. 
o. 

'12. 
u. 
12. 
1:1. 
72. 

501. 
72. 

o. 
o. 

72. 
72. 
o. 

501. 
12. 

289. 
1115. 
JO. 
9'1. 
501. 

toll. 
JU, 

o. 
72. 
12. 
o. 

u. 
12. 
·u. 

2119. 
I), 

12. 
o.· 

12. 
10H. 

o. 
12. 

211. 
72, 
o. 
o. 

u. 
12. 
o. 
o; 

---~---·--- -----------6325. 9625. 

198. 
6. 
o. 

911. 
J. 
J, 

1n. 
9. 

JOU. 
60. 
o. 

l1. 
uz. 
151. 

J. 
zs. 
35, 

51111. 
1'6. 
zs. 
o. 

22. 
22. 
u. 

2116. 
.2611. 
.271. 
)110. 
2ll. 
925. 
2•2. 
JU. 
261. 
llo ..,. 
11'1· 
o. 
9. 

t60. 
llS, 

591 •. 
16,· 

111 •• 
12J •. 
ea. 

911 ••. o. 
o. 

418. 
111. 
la, 
85. ' 

189. 
110. 
22l. 

o. 
. '1l06. 

toTAL 

518. 

'· 72, 
2'7. 

l. 
J. 

1121. 
9. 

5'11 • 
U2. 
80. 

'12. 
~115. 
2JO. 
76. 

118. 
107. 

Ul1. 
189. 
105. 
80. 
911. 
n. 
u. 

'5l. ,91. -
726. 
885. 
155. 

2l'6. 
829. 

1519 •. 
lOJ. 
22. 

222. 
116. 

o. 
82. 

Ul. 
151. 

10'1. . ... 
J16. 
20l. 
1511. 

200. 
o. 

12. 
19'. 
91. 

1111. 
165. 
U1. 
2u. 
llll. 

110. 

au5s. 



Table J-11 (Option 2) 

DEPRECIATION EXPENSE SUMMARY (1979 DOLLARS) 
(DOLLARS IN THOUSANDS) 

BtrOil Tll ar1t1 TAI 

•oI~I SOUiCI ICISI SOUBCI 

LOAD CBLL 1.010 CELL 
rnuou lllTUDBRS fl!ST SITES !lllUCHll8S TOTAL HTIRDEllS UST SlHS UlTCllllS 

BlLTiftOiR & OHIO II CO. 
fllGOR C AROOSTOOK Bl CO. 
USSlll!R £ LIU Hiii U CO. 
~nstn• r. RAl•ft CORP. 
CAUDiii rac1nc cu UIUI 
r.tllTUL 'IRNOIT Riii CO. 
rursaPEAll g OHIO Ill co. 
CUICAGO & ILLIHOJS RJDLAID lllf CO. 
COll!AI L 
fll!LUAlll £ llUDSO~ IYJ CO. 
1•1111iOI1 & TOLlflO SHOHLIH Ill co. 
DB!ROJT, TCL!DO g lftOITOI II CO. 
f.LGII, .JOLIET f. !lSTU• an co. 
GP.Ano 'IUll llSTIRR •• co. 
ILLIIOlS TllftlHAL II CO. 
J.OIG ISLHD II CO. 
HIIll CllTIAL hi CO. 
HOl10LI r. lllSTtll 1111 CO. 
PUTSllURGll & LU! !1111 II co. 
nc11nonD, U!DHlCUPOIG ' POTOll&C • 
lllSTIBI ft&RILUD HI CO. 
<LllCHfillLD RR CO. 
FLORin~ ftAST COIST Riii co. 
GEORGIA 1111 CO. 
ILLillOIS CllllTUL GUI.I II! CO. 
1.0UlS'lLl.r: & USfffU.L! Iii. CO. 
SllBOllD COAST Liit 11 CO. 
SOU'rHt.fl lf. SISTIH 
lTCHJSCI, TOPlaa g SAITA Pl 11111 ~o. 
ftURLJIGTOI IOITHIRI CO. 
CUIClllO r. .llOHllllBSTUR TUl!liP. CO. 
C lllClGO, III U., ST. Pl UL & P&ClrJC I 
CHICAGO, ROCK 15LUD C PACIFIC Ill CO 
C"OLORlOO g SOUTllUll 1111 CO. 
Dlll,11 g 110 GllRCI llSTCll II CO. 
CILUTH, 11155111 g Itol lllGE llf CO. 
PULUTU, llillIPIG G PACIFIC llJ 
J'ORT IOllTH t DtHll 11111 CO. 
•AllSIS CITf SOUTRIRI IVf CO. 
llISSOURI-KllSIS-Ttlas •• co. 
ftISSOUII PIClfIC IR CO. 
ftORTHIP.STP.RI PIClf JC II CO. 
sr. LOUlS•SU PllUCISCO .... CO, 
ST, LOUIS SOllTUllESTfll 1111 ro. 
soo Liit Rll ro. 
SOUTHllRll PICJFIC CO. 
!!llS ftlllClll Ill CO. 
1.0ltPO, Pl!OIU & ll!STlll II CO, 
UIIOI PACIFIC 11 CO. 
lllSTllll PACIFIC II co. 
llTOI E SOUTH!&I II 
ltLT •• co. or CHICAGO 
IllDUU ll&lllOI HLT II CO. 
TE5NJlll. P.8 ISSI. or ST. LOUIS 
011101 .. co. 
IOUIOSTOll~ g SOOTHraa •• , co. 

tOUL 

870. 
o. 
o. 11•. o. 
o. 

696. 
o. 

11003. 
o. 

1711. 11•. 
1711. 

o. 
o. 11•. o. 

810. 
o. 

17•. 
1111. 

o. 
o. 
o. 

522. 
522. 
l"8. 

10-.. 
522. 

1218. 
174. 
3118. 
1711. 

o. n•. o. 
o. 
o. 
o. 
o. 

)118. 
o. 

1111. 
11~. 

o. 
101111. 

o. 
o. 

s22. 
o. 

1111. 
1111. 
3'8. 
n11. 
1111. 17•. 

16186. 

o. 
o. 

151. 
157. 

o. 
o. 

1731. 
o. 

2203. 
157. 

o. 
o. 

l1S. 
157. 
157. 
157. 
315. 

1101. 
157, 

o. 
o. 

151. 
151. 

o. 
1101. 
315. 
181. 
315. 
1111. 

;111115. 
1101. 
2201. 
181. 

o. 
Ul. 
157. 

o. 
157. 
J15. 
151. 
629. 

o. 
l 51. 

o. 
ll5. 

2lC.0, 
o. 

157. 
H2. 
157. 

o. 
o. 

1~7. 
Ul. 

o. 
o. 

22025. 

!>!>•. 
111. 
o. 

260. 
1. 
1. 

llJ8. 
21. 

85112. 
111. 

o. 
89. 

31.9. 
08. 

1. 
68. 
96. 

15• 8. 
J21. 
68. 
o. 

f.2. 
62. 
)II. 

793. 
132. 
766. 
9U. 
650. 

2571. 
i.n. 
96'. 
732. 

62. 
191. 
123. 

o. 
27. 

II!> 1. 
239. 

1611 I. 
II II. 

11!>8. 
ltl, 
uc.. 
~2<., 

D. 
o. 

t16l. 
u. 

103. 
U9. 
527. 
JOO. 
u2. 

o. _______ , __ _ 
31'611. 

J-26 

HH. 
111. 

1s1. 
591. 

1. 
7. 

28611. 
27. 

1'188. 
321. 
111o. 
263. 
858. 
595. 
1611. 
uo. 
·"10. 

300. 
U9. 
2•2. U•. 
2'9. 
219. 
Jll. 

21117. 
1569. 
1901. 
2303. 
1950. 
'iU'i. 
1!154!. 
3515. 
'692. 

l>.l. 
523. 
200. 

o. 
Ill~. 
1116. 
l9l. 

21.111. 
Ill!, 

/'10. 
SICi, 
!>110. 

(>OJI). 

o. 
157. 

2157. 
205. 
2n. 
1113. 

1832. 
639. 
796. 
1111. 

69675. 

uo. 
o. 
o. 

80. 
o. 
o. 

320. 
o. 

18'1. 
o. 

80. 
80. 
80. 
o. 
o. 

80. 
o. 

llOO. 
o. 

80. 
80. 
o. 
o. 
o. 

2110. 
2llO. 
160 
1180 
2•0 
560 

80. 
160. 
ao. 
o. 

80. 
o. 
o. 
o. 
o. 
o. 

lt>D. 
o. 

110. 
80. 
o. 

1100, 
o. 
o. 

2110. 
o. 

80. 
80, 

1t0. 
80. 
80. 
80. 

o. 
o. 

72. 
72. 
o. 
o. 

196. 
o. 

'00. 
12. 

o. 
o. 

1115. 
72. 
12. 
12. 

1'115. 
507. 
u. 

o. 
o. 

72. 
12. 
o. 

507. 
1'5. 
31>2. 
1115. 
J62. 

'"· Sll1. 
10tl. 
Jbl. 

o. 
12. 
1.l. 

o. 
12. 

ltt5. 
12 •. 

2U9. 
o. 

1J. 
o. 

1115. 
108b. 

o. 
12. 

217. 
12. 
o. 
o. 

12. 
12. ·o. 
o. 

1ou2. 

255. 

'· o. 
120. 

3. 
l. 

21)1. 
u. 

)9118. 
19. 
o. •It. 

111). 
2111. 

l. 
31. ..... 

ua. 
11111. 
JI. 
o. 

28. 
211. 
16. 

165. 
lJl. 
J52. 
11311. 
299. 

118l. 
311. .. .... 
Jl1. 

28. 
118. 
57. 
o. 
tl. 

208. 
110. 
755. 

22. 
2'1. 
157. 
1011. 

UO!J, 
o. 
o. 

!>l5. 
'2. 
n. 

110. 
24.1, 
H2. 
286. 

o. 
Ull1J. 

'OflL 

655. ... 
72. 

212. 
l. 
J, 

13111. 
u. 

6802. 
151. 
80. 

121. 
39!.. 
Hlf. 
76, 

181t. 
10. 

1t.O!">. 
l20, 
11~. 
eo. 

10 l. 
101. 

"·. 1112. 
122. 
11111. 

1059. 
901. 

2f.01;, 
1911, 

1617. 
11&. 
28. 

2•11. 
t2'J. 

o. 
8!,. 

152. 
111~. 

1~0!..t. 

2~. 
JU. z.n. 
211111 •• 

:ni.. 
o. 

72. 
!192. 

911. 
'21. 
no. 
o~. 
29111. 
lh. 
eo. ----------

ll151. 



Table J-12 (Option 1) 

INVESTMENT TAX CREDIT SUMMARY (1979 DOLLARS) 
(DOLLARS IN THOUSANDS) REPLACEMENT ASSUMPTION APPLIED 

BULBOID .. ns 

fALTillOll & OHIO II CO. 
BIMGOi g AROOStOOI •• co. 
B!SSlll!I g LIKI !RII 11 CD. 
805'1'01 & 111111 CORP. 
CUAOI&I PacIPJC en llUlll 
Cll'l'llAL YIRllDlt Rll CO. 
Cll!S&P!HI G OHIO UI CO. 
CHICAGO & lLLIIOJS llJDLllD Ill CO, 
COMRAJL 
DILHIBI £ IUDSOll 11111 co. 
D!t&OIT G TOLIDO SHOBILllll II C:>. 
DB1ROIT• TOLIDD g 1801TOH II CD. 
ILGlll. JOLUt g USUlll an co. 
GR&llll HUH ll!STl!RI RR CO. 
ILLIIOIS 'l'IBNillL RB CO. 
LOIG ISLllD 18 CO. 
lllillE CllTllL 18 CO, 
11oarou & nsnRN an co. 
PUTSBURGB & UU 1111 .II CO. 
PICHIOllD, FIEDIRICKSBUIG & PO'l'OllC II CO. 
lll!ST!l I llRYLllD 1111 CO. 
CLIICHFllLD RI CO. 
FLVIIDl IAS'I' COlST 1111 CO. 
GIORGI& II CO. 
JLLllOIS CllTllL GULF II CO. 
LOUISYILLI & llSH•IlLI 81 CO. 
S!lllO&MD COIST Liii II CO, 
SOUTHBKll If. SIS'l'lll 
&TCHISOI, TO?IKI £ SANTI Fl 111 CO. 
BU~LlllGTOJ IORTUllll CO, 
ClllCAllO & IORTlllllSTIH TIUSP. t'O. 
CHICAGO, PILV., S!. PAUL & P&CIPIC II CO, 
CllIClGO, l:OClt ISLUD & Hl:IPIC 11 CO. 
COLORADO & SOUTH EU Ill CO. 
D~•YF.I & F.IO Gl&IDI VKSTIRI 11 CO. 
DULll'l'll, ftlSlllH £ IIOll HllGE HI co. 
DU~UTH, VllllPEG ~ PACIFIC lVI 
FORT WORTH £ Dllr!R Bii CO. 
lAISlS CITT SOUTHERI IVI CO. 
11ssou11-11vs1s-r1ras 11 co. 
IISSOUDl t&ClPJC 18 CO. 
HOllTHlllSTEU racrnc II co. 
sr. LOUIS-S&ll Fl&ltCISCO an co. 
sr. LOUIS SOllTlllllSTI .. Riii co. 
SOO U II Ill CO. 
SOUTHBll PACIPJC co. 
tlJ&S llJICll JUT CO. 
TOI.BM, Pl'iOllI& & lllSTP.111 kl CO, 
UPJOI P&CJFJC II CO. 
llSTlll• PACIPIC 11 CO. 
ALtOH £ SOU'l'HllV RI 
llllLT 18 co. or CHICAGO 
IftDilll RAIDOR SILT RI CO, 
TF.RllIUL J:I &sSI. Of ST. 1.0UIS 
UllIOI H co. 
IOOllGSTOllll t SOUTlll H Riii co. 
------------------------------------------------TOtll 

llT&l(IUS 

J-27 

151>. 
o. 
o. 

39. 
o. 
o. 

111. 
o. 

1llO. 
o. 

l9. 
39. 
39. 

o. 
II. 

39. 
o. 

156. 
o. 

l9. 
39. 

o. 
o. 
o. 

78. 
78. 
78. 

19S. 
78. 

23'. 
39. 
78. 
Jt. 

o. 
39. 

o. 
o. 
o. 
o. 
o. 

11. 
o. 

J9. 
;,s. 

o. 
195. 

o. 
o. 

78. 
o. 

l9. 
J9. 
78. 
39. 
39. 
19. 

]016. 

IOISI SOUICI 

LOAD CIJ.L 
'l'lst SITIS 

o. 
o. 

18. 
18. 
o. 
o. 

183. 
o. 

256. 
18. 
o. 
o. 

111. 
18. 
18. 
18. 
18. 

1l8. 
18. 
o. 
o. 

18. 

"· o. 
1'8. 

18. 
ll. 
37. 
91. 

238. 
128. 25,. 
,1, 
o. 

18. 
18. 
o. 

18. 
10. 
18. 
71. 
o. 

10. 
o.· 

18. 
2111. 

ii. 
111. 
ss. 
18. 
o. 
o. 

lit. 
18. 
o. 
o. 

Slll!CllHS 

50. 
2. 
o. 

24. 
1. 
'· llO. 
2. 

176. 
15. 
o. 
a. 

33. 
110. 

1. 
6. 
9. 

137. 
29. 
6. 
o. 
6. 
6. 
J. 

72. 
67. 
70, 
86. 
59. 

233. 

''· 81. 
66. 
. 6. 
n. 
11. 
o. 
2. 

110. 
21. 

Ht9. 
11. 

111. 
31, 

"'· :us. 
o. 
o. 

105. 
5. 

10. 
21. 
118. 
28. 
56. 
o. 

TOUL 

206, 
2. 

18. 
81. 

1. 
1. 

Jl9. 
:t. 

1112. 
ll. 
39. 
111. 
91. 
58. 
19. 

"· 27. 
u1. 
.a. 
115. 
39. 
211. 
2•. 
3. 

218. 
16l. 
221. 
l11. 
228. 
1011. 
228. 
1121. 19•. 

6. 
15. 
29. 
o. 

21. 
59. 

'°· J(IO. 

•• ,, .. 
70. 
39. 

101. 
o. 

18. 
238. 
2J. ... 
60. 

'"'· os. 
95. 
J9. 

8356. 



Table J-12 (Option 2) 

INVESTMENT TAX CREDIT SUMMARY (1979 DOLLARS) 
(DOLLARS IN THOUSANDS) REPLACEMENT ASSUMPTION APPLIED 

llILIOAD 11111 

EALTlftOll ~ OHIO RR CO. 
8A1001 & Aaoosioca 11 co. 
l'!!SSEllD ' LUE nu •• co. 
IOSTOI & 1&111 CORP. 
CAR&DIAI PICIFIC (II 1111111 
CtllTRAL W!lllOIT Ill CO. 
CHfSAPIAll E OHIO Ill CO. 
CHICAGO f. ILLIIOIS llIDlllD Ill CO. 
COllRUL 
DZL&Ull! t llUDSOI 1111 co. 
D!UOIT & TOU:DO SllOHLII! II C:I. 
DlfROIT. TOLEDO G IIOITOI ii CO. 
ELGII, JOLIET G llSTERI Ill CO. 
GRAID TIUlg llSTEPI II CO. 
ILLUOIS TIRIU&L U CO. 
LOIG ISLAID II CO. 
HUI C!ITUL II CO. 
IORPOLI E llST!RI Ill CO. 
IUTSBURGH E LAU 1111 II CO. 
JICllllDU• FlllDlllICllSllURG C POTOIUC IJ CO. 
IESTlll lllRILAID 111 co. 
CLllCllFl,LD II CO. 
fLCIIDA EAST COAST ill CO. 
G!OIGll II CO. 
ILLIIOIS CHTIAL GUif II CO. 
LOUlS•ILLI & llSH•IlLI II CO. 
Sl&BO&RD coast Liii •• co. 
SOUTUlll 11. SISTlll 
ATCHISON. TOP!ll £ SllTA Pl Ill CO. 
!UILJIGTOI IOITH!RI CO. 
CHlCAGO G IOITHYfSTlll TlllSI, CO. 
CHICAGO, llILW. 0 ST. PAUL C PACIFIC II CO. 
CHICAGO. IOCl JSLUD I HCIUC II CO. 
COlOUDO g SOUTHUI 1111 CO. 

, Dl•f!P g 110 GIAIDI MISTlll II CO. 
PULUTH. IISSAIB I 1101 lllGI llJ CO. 
DULUTll• llllllHG g PACIFIC Ill 
POFT IOITH C DllVll llYI co. 
~AISlS CITI SODTBlll Ill CO. 
lllSSOUll•UISU·TIUS Ill CO. 
ftlSSOUll PAClfIC II CO. 
IOITHllSTIRI PACIPlC II CO. 
st. LOOIS·Sll r1a1c1sco IYI co. 
sr. Louis souru11srr111 avr co. 
SCO LIH II co. 
SOUTHlll PICIPIC CO. 
Till~ llIICAI 11vr co. 
TOLIDO• l'IOU& C llSftlll II CO. 
UIIOI tlCIJIC II CO. 
YISTIH PACIFIC Iii CO. 
lLTOI C SOUTHlll II 
r11r 11 co. or c11caao 
llPIAll& BAllOI llLT II co. 
TIRBIRAL •• lSSI. or ST. LOUIS 
QllOI II CO. 
tOOIGSTOlll G SOUTUlll 1111 c:o. 

SOTIL 

UTllDllS 

J-28 

195. 
o. 
o. 

19. 
o. 
o. 

156. 
o. 

196. 
o. 

l9. 
)9. 
l9. 
o. 
o. 

39. 
o. 

195. 
o. 

]9. 
JI. 
o. 
o. 
o. 

111. 
Hl. 
18. 

2Jll. 
ltl. 
2ll. 

39. 
18. 
39. 
o. 

l9. 
o. 
o. 
o. 
o. 
o. 

18. 
o. 

l9. 
l9. 
o. 

2Jll. 
o. 
o. 

111. 
o. 

39. 
39. 
18. 
39. 
39. 
J9. 

lU2. 

10151 SOUllC ! 

LOH CILL 
HST SITIS 

o. 
o. 

18. 
18. 
o. 
o. 

201. 
o. 

2S6. 
18. 
o. 
o. 

)1. 
18. ... 
18. 
31. 

128. 
10. 
o. 
o. 

18. 
18. 
o. 

128. 
11. 
91. 
ll. 
91. 

238. 
ua. 
256. 

91. 
o. 

18. ... 
o. 

1H. 
31. 
18. 
u. 
o. 

18. 
o. 

:n. 
21~. 

o. 
18. 
55. 
18. 
o. 
o. 

18. ... 
o. 
o. 

2561. 

SllfCllllS 

64. 
2. 
o. 

JO. 
1. 
1. 

51. 
3. 

994. 
20. 
o. 

10. 
u. 
51. 

1 • 

•• "· 176. 
J1. 

•• o. 
1. 
1. 
•• 92. 

H. 

''· 109. 
1S. 

298. 
11. 

112. 
05. 
l. 

22. 
u. 
o. 
l. 

52. 
28. 

190. 
6. 

5l. 

'°· l6. 
JOI!. 

o. 
o. 

U5. 
6. 

12. 
28. • •• 36. 
72. 
o. 

l6'4. 

TOTAL 

259. 
2. 

"· 81. 
1. 

'· llOll. 
l. 

21'6. 
38. 
39. 

"· '18. 
69. 
19. 
65. 

"· 1199. 
56. 
u. 
l'J. 
25. 
25. 

". 337. 
2311. 
2S8. 
)80. 
2111. 
808. 
2115. . ... 
215. 

l. 
19. 
ll. 
o. 

21. 
89. 

"· .JO. 
•• 110. 

19. 
6l. 

112 •. 

o. 
"· 306. 
211. 
51. 
n. 

157. 
9l. ,., . 
l9. 

9Ul. 



Table J-13 (Op~ion 1) 

SUMMARY OF NET PRESENT VALUE OF ABATEMENT CASH FLOW 
(DOLLARS IN THOUSANDS) 

llJLIOID l&nl 

BlLTUORI g OHIO U co. 
BllQOI & l~OOJTOOI RI CO. 
lllSSllllll & Liii llU II CJ, 
BOSTOI S Bllll CORP. 
ClllDill PlCIPJC III 111111 
CllTRlL YllllOIT 1111 CO, 
CHISlPUK! & OHIO 1111 CO. 
CllIClGO t; ILL110I5 BIDLUD HI CO. 
C~llUIL 
DILlllRB & HUDS~ll 111 CO, 
Dl1ROIT & TOLlDO SHOULill 81 CO. 
D~TROlT, TOLRDO & lRCITOI II CO. 
!LGI•, JOLIIT & llStlBI Ill CO. 
CIAllD TRUH IUSTIU II CO. 
ILLIIOlS TllftlllL RI CO. 
LOIG ISLlllD II CO. 
ftlIIE CEITBlL BR CO. 
llOUOU ('. llSUH Ill CO. 
PtTTSBURUH £ LlKI 1111 II CO, 
llCHRO•D, Pll~IBICKSBUIC g POTOBlC IR CO. 
llST!RI ftlRILllD 111 CO, 
CJ.UCllPllLD RI co. 
rLOllDl !l!T COAST Biii CO. 
GZOIGil U CO. 
U.Llll013 CflTUL GULP IR CO. 
L?Ul5YILLI g llSHYJlLI II CO. 
SllBOlRD CO&S1 Liii II CO, 
s:1ur11111 n. srsua 
lTCHISOI, TOPlll& C SAllTl Pl 1111 CO. 
8~1LllGTOI IOITHlll CO. 
CUICICO I: IOHlllllST!ll TIUSP. co. 
CPJC&GO, BIL•., ST. PAUL $ PACIFIC II CO. 
CHICAGO, ROCK ISLUD & PlCifIC RD CO. 
COLOUDO g SOOTlllll U I CO. 
Dllfr.R & RIO GIAHDE llSTEll II C~. 
DULUTH, RISSill g IIOI RllGI 111 CO. 
DULUTH, IIINIPEG g PICIPIC lllf 
POIT llOITll g DllllR Ill CO. 
KllSA~ CITT SOO?Hlll Rll CO. 
lllSSOURl-IUSlS-11US RR CO. 
ftlSSOURJ PACIPIC 11 CO. 
ll)ITHUSTlll PACJPIC .. ca. 
ST. LOUJS-S&I r1a1c1sco Ill co. 
ST. LOUI~ ~OUTUll~Tlll Miii CO. 
SCO LUI RR CO. 
SOUTllERI HCUIC CO. 
TlllS RllJCll 1111 CO. 
TOLIDO, PllJBU & llSTIH 11 CO. 
UIIOI PICifIC RI co. 
llSTIRI PACIFIC II CO, 
ILTOI g SOUTllRI II 
BELT .. co. or CHICAGO 
INDIANA HllBOI BELT RI CO, 
Tl•ftillL RD ASSN. or ST. LOUIS 
DIIOI RR CO. 
IOUIGSTOlll & SCUTll!U Riii CU. 

101s1 souaca 
'" or UCUUIT&L U&T EHH C&sll f.i.011 

llTHDIU 

1312. 
o. 
o. 

lU. 
o. 
o. 

1029. 
o. 

t5'9. 
o. 

Jiil. 
JU. 
3113. 

o. 
o. 

JU. 

1J• • 

Jiil. 
JU. 

o. 
o. 
o. 

686. 
636. 
686. 

nu. 
686. 

2059. 
JU. 
686. 
JU. 

o. 
3') 

u. 
o. 
o. 
o. 

686. 
o. 

JU. 
JU. 

o. 
nu. 

o. 
o. 

616. 
. o. 

nl. 
llll. 
686. 
JU. 
JU. 
JU., 

LC'l'S 

o. 
o. 

118. 
118. 

o. 
o. 

"16. 
o. 

11>'6. 
118. 

o. 
o. 

'18. 
11a. 
11a. 
118. 
Ha. 
82l. 
118. 

o. 
o. 

Ha. 
tta. 

o. 
a2l. 
118. 
uo. 
235. 
sea. 

1529. 
121. .. .... 
588. 

o. 
118. 
118. 

o. 
11a. 
118. 
11a. 
'·:-,. 
118. 

u. 
'18. 

nu. 
o. 

111. 
)SJ, 
118. 

o. 
o. 

118. 
118. 

o. 
o. 

SllUCUIRS 

1ll8. 
•.2· o. 

6ll. 
21. 
21. 

1062. 
u. 

20819. 
Ult. 

o. 
212. 
a92. 

1062. 
.:21. 

no. 
2Jlt. 

1615. 
786. 
no. 

'· , .. ,. 
10. 
as. 

'9Jl. 
nu. 
1869. 
2291t. 
151.l. 
62116. 
1636. 
2331. 
176l. 
1'9. 
'67. 
291. 

o. 
''· 1oa1. 

51'. 
l9'1t. 

106. 
'105. 
829. 
552. 

un. 
o. 
o. 

28l5. 
t27 • 
255. 
!17•. 

1275. 
7U. 

1508. 
o. 

!O'l'lL 

2111. 
u. 

ms. 
109a. 

21. 
21. 

J267. 

''· 28!1811. 
52'. 
JO. 
ssc.. 

USl. 
1180. 
U9. 
631. 
)51. 

5a11. 

'°'· su. 
30. 
266. 
266. 

85. 
HO. 
2588. 
l026. 
O•S. 

·"''· 98ll. 
21102. 
01>9. 
26911. 
09. 
928. 
'15. 

o. 
1111. 

1201. 
691. 

5150. 
. 106 ~ 
1565. 
1112. 
610." 

9U2. 
o. 

118. 
J86'. 

2115. 
598. 
917. 

2018. 
120•. 
1851. 
JO. 

IH 
or CASI ILOlllS 

lll!U ABlTIHIT 

-lt89l0 •• 
-28157.• 

111700. 
-Ul 1110. • 

-2211 •• 
I/& 

-"1052 •• 
lt072. 
I/& 

-99J59 •• 
1l2. 

-711333,. 
1 oaool. 

II/I 
-UIUI. • 

-1519b:l5.• 
- 1!>799 •• 
S•Ott57. 
-61832 •• 

5156'. 
-1:i124E •• 

IV& 
20561i. 

11,1& 
. •U99tt•. • 

-l5l03S. t 
-:nuo •. • 
25l26'. 

-:no.a.• 
-807~6 •• 

-762117 •• 
·657'U. • 
·50Ull.• 
-ttsooa •• 
7760. 

70t.6. 
61207. 

-1a91'1 •• 
-328211 •• 

I/& 
453212. 

I/I 
-119!.ll •• 
2'6131. 

'10HU, 
·HllO.ill. • 

un. 
-saao.• 

-uaeoa. • 
-l229l4 •• 

12•02. 
-un. • 

-22tU.• -l9•8l.• 
lllli. 
I/I 

------------------------------------------------ --------------- --------------- --------------- --------------- ---------------!OTIL l710!. 15619. 76351. 11909'. -5038171. 

• • ULUI LISS 'llU OI IQUlL TO 1110 

J-29 



Table J-13 {Option 2) 

SUMMARY OF NET PRESENT VALUE OF ABATEMENT CASH FLOW 
{DOLLARS IN THOUSANDS) 

IALTIIOll S OHIO II CO. 
BANGOR g AROOSTOOK Pl CO. 
BBSSlftll & L&ll 1811 Bl CO. 
BOSTOI S ftlJll COIP. 
CAllDI U P&CU JC (11 Ullll 
ClllTRlL Yl•llC>l1 Ill CO. 
CH?SAPPIKP. g OHIO Bii CO. 
CHICAGO g ILLJIOIS ftIDLllD 1111 CO. 
COllUIL 
DBUllUI! c lllJDSOll ur co. 
~ITROJT & TOLIDO SHOllLIBB II CO. 
Dl!IOIT, TOLIDO 6 IIOITOI II CO. 
ELGIN, JOLIET C IASTIRI Rll CO. 
GRllD TIUll VIST!RI RI CO. 
ILLllOlS ~ElftllAL II CO. 
LOIG ISLUD Ill CO. 
llAU! ClllTRAL IR CO. 
llOliFOU & ll!ST£H RMI CO. 
rI'ITSBURGH 6 LAKI Bill lb CO. 
IICHllOIP, FHDIRICUBUIG g IOTOUC SI CO. 
WISTPRI HlRIL&ID IVI CO. 
CLllCHJIELD ii CO. 
FLORIDA l&ST COAST 811 CO. 
GIORl.lll BR CO. 
ILLUOIS Cf!lfllL GULP II CO. 
lOUIS•ILLI g l&SHfllLI II CO. 
Sl&BO&ID COAST Liii II CO. 
SOUTUtll Pl. SISTPft 
ATCHISOI, TOPllA g SllTA fl IWJ CO. 
BUILllGTOI IOITNBRJ CO. 
c1n:caoo t MOR1Hlll'!STfPI TlllSl'. co. 
CUICIGO, Hllll., ST. PAUL C PACIFIC If CO. 
CUlCAGCI. POCK ISLUD & P&ClrIC II CO. 
COLORADO g SCUIUElll Biii CO. 
UBf!I t 1110 GIAIDI ll!STEll BR CO. 
DULUtH, llJSS&H t uoa HIGI 1111 co. 
DULUTH, llI""lPld t tac1r1c Riii 
rolT llOITH ' DUllU .. r co. 
KAISIS CITI SOUTHlll lllf CO. 
ausou11-u1su·nns 11 co. 
llISSOUIJ PACIFIC II co. 
IOITRllESTERI PAClflC II CO. 
ST. Lna1s-sa1 rRAICISCO Ill co. 
!!. LCiUIS SOU!HlllSTlll 1111 CO. 
!00 LUI II co. 
SOUTBlll PIClJJC co. 
TllAS ftllJCll 111 co. 
TOLEDO, P!Olll & lllSTl81 Ii CO, 
UIIOI PICIPIC II CO. 
~!STIR• pac1r1c ~R co. 
UTOI t SOUTlllH Ii 
S!lT RI co. or CHICAGO 
lNf:Ulll 1111801 llUT IP CO. 
tlklllff IL •• ASSN. or ST. LOUIS 
01101 .. co. 
IOPIGS!Olll £ SOUTHlll Ill CO. 

tOTAL 

• - YALUI LISS THAI OI l'UlL TO ZllO 

IOISI SOUICI 
'" or IIClllllTlL Hlt'llllT CASH FLOll 

llTHOllS 

1 '116. 
o. 
o. 

JU. 
o. 
o. 

1372. 
o. 

1891. 
o. 

30. 
JllJ. 
JU. 

o. 
o. 

JU. 
o. 

1716. 
o. 

JU. 
JU. 

o. 
o. 
o. 

11129. 
1019. 

681>. 
2059. 
1029. 
2•02. 
JU. 
686. 
l•l. 

o. 
3U. 

o. 
o. 
D. 
o. 
o. 

686. 
D. 

JU. 
l•l. 

o. 
~059. 

o. 
o. 

1029. 
o. 

lU. 
lU. 
686. 
HJ. 
l•l. 
JO. 

]1909. 

J-30 

LCt'S 

o. 
o. 

118. 
118. 

o. 
o. 

uu. 
o. 

''"· Hu. 
o. 
o. 

235. 
118. 
118. 
118. 
BS. 
li2l. 
118. 

o. 
o. 

118. 
1t8. 

o. 
82l. 
:.135. 
588. 
2lS. 
580. 

1529. 
823. 

1U6. 
588. 

o. 
118. 
'18. 

o. 
11d. 
2l5. 
118. 
no. 

o. 
118. 

o. 
ll'I. 

1 lbll. 
o. 

1 '8. 
151. 
118. 

o. 
o. 

, 18. 
118. 

o. 
o. 

16U.l. 

SlllrCUEIS 

1121. 
42. 

D. 
801. 

21. 
21. 

1360. 
85. 

26661. 
!>31. 

o. 
216. 

11'7. 
1360. 

21. 
212. 
297. 

'1•6. 
998. 
212. 

o. 
191. 
191. 
106. 

2'611. 
2213. 
2l19. 
2912. 
2018. 
n1ee. 
210J. 
2995. 
227J. 
191. 
595. 
Je2. 

o. 
85. 

1.c12. 
10. 

!i099. 

'"· ..23. 
1062. 
10•. 

01511. 
o. 
o. 

J611. 
1119. 
J19. , ... 

16lli. 
9511. 

19JJ. 
o. 

9770. 

'!OT&L 

JU6. 
112. 

118. 
1268. 

21. 
21. 

•n2s. 
85. 

)6199. 
6'9. 
JU. 
619. 

1725. 
U77. 
139. 
t.ll. 
Sll. 

1255. 
1116. 

!'156. 
lU. 
109. 
10!1. 
106. 

un. 
J5J8. 
lfl 5J. 
5225. 
J(,)5. 
11t18. 
3269. 
5328. 
320.. 
191. 

1056. 
500. 

o. 
20l. 

16l7. 
llli1. 

1>255. 
1119. 

111811. 
1ll05. 
U6. 

11980. 
11. 

118. 

""· 266. 
t6l. 

1087. 
211110. 
1'17. 
2216. 
JU. 

1'61 U. 

H• 
or CUil ILOllS 

llITll AHTHllT 

-119656.• 
-28751 •• 
8noo. 

-1'Jl50 •• 
-2211 •• 

I/A 
-111810 •• 

4051. 
M/l 

-ll911d1 •• 
132. 

-1'391.• 
107(·31. 

11/l 
-8JtU, • 

• 15t9UB. • 
-15~81 •• 
5l907l. 
-C.20411 •• 

51522. 
-122u. • 

II/& 
205;;?J. 

II/I 
480818 •• 

-25U611.• 
-271111711 •• 

25:.12418. 
•215731 •• 
-8518'11.• 
-7676' •• 

-fiS806J. • 
-501184' •• 

-115051 •• 
77518. 
11981. 

c.1201. 
-18937 •• 
-ll2U. • 

I/A 
115:1107. 

11.ll 
• 122'9 •• 
l45Bn. 
101151. 

•11511151 •• 
~J~5. 

-~1180.• 
•U99l2.• 
·122955 •• 

12Jl8. 
-61161,. 

-2.15011 •• 
-n696.• 

7111. 
II/A 

-!051398. 



Table J-14 (Option 1) 

RAILROAD COMPANIES WITH POSITIVE NET PRESENT VALUE 

RAILROAD NAME 

BF.SSEMF.R & LAKE ERIB RR CO. 
CHICAGO r. ILLINOIS MIDLAND RWY CO. 
DE~ROIT & TOLEDO SHORELINE RR CO. 
ELGIH, JOLIET & EAStERN RiY CO. 
N~RFOLK $ WESTEEN B~Y CO. 
RICHMOND, FREDERICKSBURG & POTOMAC RR CO. 
FLORIDA EA~T ~OAST EWY CO. 
SOUTHERN RY. SYSTEM 
DENVER $ RIO GEANtE WESTERN RR CO. 
DJLUTH, ~ISSABE & IRON RANGE RWY CO. 
DULUTH, ~I~UIPE~ 6 PACIFIC RWY 
MISSOURI PACIFIC RP. CO. 
ST. LOUIS SOUTHWESTERN RWY CO. 
SOO LINE RR CO. 
TEXAS ~EXICAN RWY CC. 
ALTON & SOUTHEEN RR 
UNION BR CO. 

J-31 

NET PRESENT VALUE 

84 700. 00 
4 07 2., 3 

131. 74 
108 003. 06 
540457.25 
51554.32 
20565. 77 

253268.62 
77645. 75 
7065.91 

61207.11 
453211. 5 6 
246131. 44 
101422. 94 

9395.00 
12401.82 
8135.89 



Table J-14 (Option 2) 

RAILROAD COMPANIES WITH POSITIVE NET PRESENT VALUE 

RAILROAD NAME 

BESSEMER & LAKE ERIE RR CO. 
CHIGAGO & ILLINOIS MICLAMD RWY CO. 
DETROIT & TCLEDO SHORELINE P.R CO. 
ELGIN, JOLIET 6 EAS~ERN RWY CO. 
NOBFOLK & WESTERN RWY CO. 
RICHMOND, lREDIRICKSBURG & Poro~AC RR co. 
FLORIDA EAST CCAST E~Y CO. 
SOUTHERN RY. SYSTEM 
DENVER & RIO GPANDE WESTERN RR CO. 
DULUTH, ~ISSABE e IFCN RANGE RWY CO. 
DULUTH, WINNIPEG & PACIFIC RWY 
MISSOURI PACIFIC RR CO. 
ST. LOUIS SOUTMWESTERN RWY CO. 
500 LINE RR CO. . 
TEXAS MEXICAN RWY CO. 
ALTOM $ SOOTHEEN P.R 
UNION RR CO. 

J-32 

NET PRESENT VALUE 

84 700. 00 
4 050. 89 

131.74 
107630.50 
539073.19 

515 21. 83 
20523.28 

252288.19 
77518.25 

6 980 .84 
61207.11 

452106.87 
245897.75 
101156.62 

9395.00 
1233S.09 
11n.01 



Table J-15 (Option 1) 

RAILROAD COMPANIES WITH NEGATIVE OR ZERO NET PRESENT VALUE 

RAILROAD NAME NET PRESENT VALUE 

EALTIMORE $ OHIO ER CO. 
BANGOR & AROOSTOOK RR CO. 
BOSTCN & MAINE CORP. 
CANADIAN PACIFIC (IN ~AINE) 
C3ESAPEAKE & OHIO RWY CO. 
DELAWARE & HUDSON RWY CO. 
DETROIT, TOLEDO & IECNTON BR CO. 
ILLINOIS TER~INAL RR CO. 
LONG ISLAND RR CO. 
M~INE CENTRAL RR CO. 
PITTSBURGH & LAKE EEIE RR CO. 
W~STERN MARYLAND RWY CO. 
ILLINOIS CENTRAL GULF RR CO. 
LOUISVILLE S NASHVIlI.E RR CO. 
SEABOARD COlST LINE RR CO. 
ATCHISON, TOPEKA & SANTA FE RWY CO. 
BURLINGTON NORTffERN CO. 
CHICAGO & NORTHWESTERN TRANSP. CO. 
CHICAGO, MILW., ST. PAUL~ PACIFIC RR CO. 
CHICAGO, ROCK ISLAND & PACIFIC RR CO. 
COLORADO & SOUTHERN RWY CO. 
F~FT WORTH & DENVER RWY CO. 
KAMSAS CITY SOUTHERN RWY CO. 
ST. LOUIS-SAN FRANCISCO RWY CO. 
SJUTHERN PACIFIC CO. 
TOLEDO, PEORIA & WESTERN RB CO. 
UNION PACIFIC RR CO. 
WESTERN PACIFIC RR CO. 
BELT RR CO. OP CHICAGO 
INDIANA HARBOR 9ElT RR CO. 
TEF.MINAL RR ASSN. OF ST. LOUIS 

J-33 

-4893 o. 03 
-28757. 34 

-1 ~318 o. 31 
-2277.24 

-41051.67 
-99 35 9. 44 
-7433,3. 25 
-8344.13 

-1519 6 2 5. 00 
-15 799.37 
-61831.80 
-12246.35 

-479943.56 
-253034. 62 
-273846.44 
-23 .. 94 e.12 
-849755.50 

-76296.50 
-657404.31 
-·so4 332. 2s 
-45008. 47 
-18915.26 
-32829.21 
-~1950.25 

-448023.44 
-5879.60 

-738802. 37 
-322 933. 75 
. . -6 2.96~ 70 

-221 '16 •. 77 
,-394d3.46 



Table J-15 (Option 2) 

RAILROAD COMPANIES WITH NEGATIVE OR ZERO NET PRESENT VALUE 

BAILBOAD NAME NE~ PRESENT VALUE 

EAlTIMORE & OHIO RR CO. 
BANGOR S AROOSTOOK RR CO. 
BOS~ON & ~AINE CORP. 
CANADIAN PACIFIC (IN ~AINE) 
CHESAPEAKE & OHIO P.WY CO. 
DELAWARE & HUDSON RWY CO. 
DETROIT, TOLEDO & IRONTON RR CO. 
ILL!NOIS TERMINAL RP. CO. 
LCNG ISLAND RR CO. 
MAINE CENTRAL RR CO. 
PI!TSBURGH & LAKE ERIE RR CO. 
WESTERN MARYLAND RWY CC. 
ILLINOIS CENTRAL GULF RR CO. 
LOUISVILLE & NASHVILLE RR CO. 
SEABOARD COAST LINE BR CO. 
ATCHISCN, TOPEKA & SANTA FE RWY CO. 
BURLINGTON NORTHERN CO. 
CH~CAGO 6 NORTHWESTEEN TRANSP. CO. 
CHICAGO, MILW., ST. PAUL 6 P~C!fIC RR CO. 
CHICAGO, ROCK ISLANC & PACIFIC RR CO. 
COLORADO & SOUTHERN RWY CO. 
FORT WORTH & DENVER RWY CO. 
KANSAS CITY SOUTHERN RWY CO. 
ST. LOUIS-SAN FRANCISCO RWY CO. 
SOUTHERN PACIFIC CO. 
TOLEDO, PEORIA & WESTERN RR CO. 
UNION PACIFIC RR CO. 
WESTERN PACIFIC P.R CO. 
BELT RR CO. OF CHICAGO 
INDIANA HAREOR BELT RR CO. 
TERM!NAl ~R ASSN. CF ST. LOUIS 

J-34 

-49655. 52 
-28757.34 

- , 43 35 o. 31 
-2277.24 

-41809.77 
-99486.87 
-74397.00 
-8344.13 

-15i9E68.00 
-15980.69 
-62 044.24 
-1224f.35 

-4808i7.75 
-253983.94 
-274473.87 
-235131. 37 
-851840.56 

-76763.87 
-658062.87 
-504 842.12 

-45050.96 
-1893E.50 
-332 65. 6'6 
-12268. 91 

-450151.06 
-5 879. 60 

-739931.50 
·322955.00 

-6 466. 65 
-22507.91 
-39€95.91 



Table J-16 (Option 1) 

RAILROAD COMPANIES WITH .1 >= RATIO > 0 

RAILROAD NAME RATIO 
------------------------------------------------ -----------------DEIROII & TOLEDO SHORELINE RR CO. 0.01 
DULUTH, MISSABI & IBCN RANGE RWY CO. 0.08 

J-35 



Table J-16 (Option 2) 

RAILROAD COMPANIES WITH .1 >= RATIO > 0 

RAILROAD NAME RATIO 

DE~ROIT & TOLEDO SHORELINE RR CO. 0.01 
DULUTH, ~ISSABE & IRON RANGE RWY co. o.oa 

J-36 



Table J-17 (Option l) 

RAILROAD COMPANIES WITH RATIO > .1 

RAILROAD N\ME RATIO 

BESSEMER & LAKE EBIE RR CO. 
CHICAGO S ILLINOIS MIDLAND RWY CO. 
ELGIN, JOLIET & EAStERN RWY CO. 
NOP.FOLK & WESTEEN RWY CO. 
RICHMOND, FREDERICKSBUEG & PO?OMAC BR CC. 
FLORIDA EAST COAST RWY CO. 
SOUTHERN RY. SYSTEM 
DENVER & RIO GEANDE WESTERN RR CO. 
tULUTH, ff!NNIPEG & PACIFIC RWY 
MISSOURI PACIFIC RR CO. 
ST. LOUIS SOUTHWESTE~N RWY CO. 
SOO LI NE RR CO. 
TEXAS MEXICAN RWY CO. 
ALTON & SOUTHERN RR 
TJNIO N RR CO. 

J-37 

o. 91 
0.22 
1. 45 
0.49 
0.67 
0.22 
0.25 
0.39 
3.87 
a. 86 
0.83 
o. 63 
2.30 
o. 61 
0.17 



Table J-17 (Option 2) 

RAILROAD COMPANIES WI'~ RATIO > .1 

FAILBOAO NAME RATIO 

BESSEMER & LAKE ERIE RR CO. 
CHICAGO 6 ILLINOIS MIDLAND RWY CO. 
ELGIN, JOLIET & EASTERN RWY CO. 
NORFOLK & WESTERN RWY CO. 
RICHMOND, FREDERICKSBUBG 5 POTOMAC RR CO. 
FLOP.IDA EAST COAST RWY CO. 
SCUTHERN RY. -~STEM 

DENVER & RIO ~RANDE WESTERN RR CO. 
DULUTH, WINNIPEG & PACIFIC RWY 
MISSOURI PACI!IC RR CO. 
ST. LOUIS SOUTHWESTERN RW! CO. 
SOO LIME RR CO. 
TEXAS ~EX!CAN RWY CC. 
ALTON & SOUTHERN BR 
UNION BR CO. 

J-38 

0.9i 
0.22 
1. 45 
0.49 
0.67 
0.22 
0.25 
0.39 
3.87 
0.86 
0.83 
0.62 
2. 30 
0.61 
0.16 



Table J-18 (Option l) 

RAILROAD COMPANIES WITH RATIO <= 0 

RAILROAD NAM~ RA~IO 

EALTIMORE & OHIO RR CO. 
BANGOR & AROOSTOOK RR CO. 
BCSTOH & MAINE CORP. 
CANADIAN PACIFIC (IN MAINE) 
CHESAPEAKE & OHIO RWY CO. 
DELAWARE & HUDSON RWY CO. 
DETROIT, TOLEDO & IRONTON RR CO. 
ILLINOIS TERMINAL RR CO. 
LCNG ISLAND RR CO. 
Ml!NE CENTRAL BE CC. 
PI~TSBURGH & LAKE ERIE RR CO. 
WESTEEN MARYLAND RWY CO. 
ILLINOIS CENTRAL GULF RR CO. 
LOUISVILLE & NASHVILLE RR CO. 
SEABOARD COAS~ LINE RR CO. 
ATCHISON, TOPEKA 6 SANTA FE RWY CO. 
BURLINGTON NORTHERN CO. 
CHICAGO & NOBTHWESTEEN TRANSP. CO. 
CHICAGO, HIIW., S!. PAUL & PACIFIC RR CO. 
CHICAGC, ROCK ISLAND S PACIFIC RR CO. 
COLORADO & SOUTHERN RwY CO. 
FORT WORTH g DENVER RWY CO~ 
KANSAS CITY sourHERN RWY co. 
ST. LOO!S-SAN FRANCISCO RWY CJ. 
SJUTHERN PACIFIC CO. 
TOLEDO, PEORIA & WESTERN RR CO. 
UNION PACIFIC RR CO. 
WESTERN PACIFIC RR CO. 
BELT RR CO. OF CHICAGO 
IHDIANA HARBOR BELT RR CO. 
TERMINAL RR ASSN. OF SI. LOUIS 

J-39 

-o. 07 
-0.77 
-2. 54 
_.,_01 
-0.06 
-2.66 
-1. LJ6 
-o. 71 

-13.23 
-0.39 
-0.36 
-0.14 
-o. 70 
-0.49 
-0.25 
-o • .,7 
-o. 49 
-3.58 
-2. 21 
-3.22 
-o. 62 
-o. 56 
-0.26 
-o. 06 
-0.30 
-o. 59 
-0.29 
-2.98 
- ., • OS 
-1. 48 

-38.32 



Table J-18 (Option 2) 

RAILROAD COMPANIES WITH RATIO <~ 0 

EAILROAD NAME nATIO 
------------------------------------------------ -----------------EALTIMORE & OHIO R~ CO. 
BANGOR & ARCOSTOOK RR CO. 
BOSTON & MAINE COBP. 
CANADIAN PACIFIC (IN MAINE) 
CHESAPEAKE & OHIO RWY CO. 
DELAWARE & HUDSON RWY CO. 
DETROIT, TOLEDO £ IRONTON ER CO. 
ILLINOIS TER~INAl RR CC. 
LONG ISLAND RR CO. 
~AINE CENTRAL RR CO. 
PI~TSBURGH S LAKE EB!E RR CC. 
wESTERN ~ARYLAND RWY CO. 
ILLINOIS CENTRAL GULF RR CO. 
LOUISVILLE & NASHVILLE RR CO. 
SEABOARD COAST LINE RR CO. 
ATCHISON, TO?EKA 6 SAHTA FE RWY CO. 
BORLINGT0N NORTHERN CO. 
CHICAGO 3 NORTHWESTERN TRANSP. CO. 
CHICAGO, M!lW., ST. PAUL & PACIFIC ER CO. 
CHICAGO, ROCK ISLANC & PACIF!C RR CO. 
COLORADO & SOUTHERN RWY CO. 
~OET ffORrH g DENVER RWY CO. 
KANSAS CITY SOUTHERN RWY CO. 
ST. LOUIS-SAN FRANCISCO RWY CO. 
SOUTHERN PACIFIC CO. 
TOLEDO, PEORIA & WESTEBN RB CO. 
UNION PACIFIC RR CO. 
~ESTERN PACIFIC RR CO. 
BELT RR CO. OF cgICAGO 
INDIANA 3AREOB BELT RR CO. 
TERMIH~L RR ASSN. OF ST. LOUIS 

J-40 

-0.07 
-o. 77 
-2. 54 
-1. 01 
-0.06 
-2. 67 
-1.46 
-o. 71 

-13.23 
-0.40 
-0.36 
-0.14 
-o. 70 
-o. 48 
-o~ 2s 
-0.17 
-o. 49 
-3. 60 
-2. 21 
-3. 22 
-o. 62 
-0.56 
-o. 27 
-o. 06 
-0.30 
-o. 59 
-o. 29 
-2. 98 
-1. 08 
-1. 51 

-3 8. 53 



Table J-19 (Option 1) 

RAILROAD COMPANIES WITH POSITIVE FUTURE CASH FLOW 

EAlLEOAD NAi1E 

EALTIMCRE & CHIO RR CO. 
BANGOR & AROOSTOOK RR CO. 
EESSE~ER & LAKE EBIF BP. CO. 
CENTBAL VERMONT RWY CO. 
CHESAPEAKE & OHIO RWY CO. 
CHICAGO & ILLINOIS MIDLAND RWY CO. 
DE'IROIT &. TOLEDO SHORELINE RR CO. 
ELGIN, JOLIET & EASTERN RWY CO. 
ILLINOIS TERMINAL ~R CO. 
MAINE CENTRAL RR CO. 
NOBFOLK & WESTERN RWY CO. 
PI'ITSBURGH & LAKE EEIE RR CO. 
RICHMOND, FREDERICKSBURG & POTOMAC BB CO. 
WESTERN MARYLAND RWY CC. 
FLORIDA EAST COAST BWY CO. 
ILLINOIS CENTRAL GU!F BR 'co. 
LOUISVILLE & NASHVILLE RR CO. 
SEABOARD COAST LIN? RR CO. 
SOUTHERN RY. SYSTEM 
ATCHISON, TOPEKA & SANTA FE RWI CO. 
BURLINGTON NORTHERN CO. 
COLORADO &· SOUTHERN RWY CO. 
DENVER 8 RIO GRANDE WESTERN RR CO. 
DULUTH, ~ISSABE & IRON RANGE RWI CO. 
DULUTH, WINNIPEG & PACIFIC BWY 
FOET iORTH t DENVER RWY CO. 
KANSAS CITY SOUTHEFN RWY CO. 
MISSOURI PACIFIC BR CO. 
ST. LOUIS-SAN FRANCISCO RWY CO. 
ST. LOOIS SOUTHWESTERN RWY CO. 
SOO LINE RR CO. 
SOUTHERN PACIFIC CO. 
TEXAS MEXICAN RwY CO. 
TClEDO, ?EORIA & WESTERN RR CO. 
UNION PACIFIC RR CO. 
ALTON & SOUTHERN ER 
BELT RB CO. OF CHICAGO 
UNIOM RR CO. 

J-41' 

FUTURE CASH FlOW 

643733.37 
8807.81 

177 62 ,_ 62 
922€.13 

612287.81 
22 489. 86 
'11775.34 

183 57 2. 81 
361o.03 

24988.23 
1646700.00 

111524.81 
129464.00 
74934.56 

114210.37 
211893.75 
280082.12 
832552.56 

~ 253E6 5. 00 
113229S. 00 
911217. 44 

2776€.23 
277075.31 

.97 92 a.31, 
77035.44' 
14913.89 
92510.9ij 

982705.81 
203 640. 62 
544 778.87 
264058.87 

1069674.00 
134 7S.66 

4153.15 
1779736.00 

33259.66 
591.66 

57822.8'1 



Table J-19 (Option 2) 

RAILROAD COMPANIES WITH POSITIVE FUTURE CASH FLOW 

RAit.ROAD M.~I1B 

------------------------------------------------
EALTIMORE 6 OHIO RR CO. 
~ANr,OR & AROOS'IOCK RR CO. 
EESSEMEF & L!KE ERIE RR CO. 
CEN'tRAL 'TER !10 N'I RWY CO. 
CHESAPEA~E & OHIO RWY CO. 
CHICAGO & ILLINOIS MIDLAND R~Y CO. 
~ETROIT & TOLEDO SHCRELINE RR CO. 
ELGIN, JOLIET & EASTERN RWY CO. 
ILLINOIS TERMINAL RR CO. 
~AINE CE~TRAt ER CO. 
NORFOLK g ffES1IRN Il~Y CO. 
PI1TSBURGll & LAKE EBIE RR CO. 
RICHMO~D, FREDERICKSBURG & POTO~AC RR CO. 
~ESTERN MARYLAND RWY CO. 
FLORIDA EAST COAST RWY CO. 
ILLINOIS CENTRAL GULF RR CO. 
LOUISVILLE 6 NASHVIllg RR CO. 
SEABOARD COAST LINE RR CO. 
SOUTHERN RY. SYSTEM 
ATCHISON, TOPEKA & SANTA FE RWY CJ. 
EURLINGTCN NOR1HERN CO. 
COLORADO 6 SOUTHERN RWY CO. 
DENVER & RIO GEANDE WESTERN RR CO. 
DULUTH, MISSABE 6 !ROM RANGE RWY CO. 
DULUTH, WINNIPEG & PACIFIC RWY 
FORT WORTS g DENVER EWY CO. 
KANSAS CITY SOUTHFEN RWY CO. 
MISSOURI PACIFIC RR CO. 
ST. LOUIS-SAN FRANCISCO BWY CO. 
ST. LOUIS SOU1HWEST!RN RWY CO. 
sec LINE RR co. 
SOUTHERN PACIFIC CO. 
TEXAS MEXICAN RWY CO. 
TOLEDO, PEORIA & WESTERN RR CO. 
UNION PACIFIC RR CO. 
ALTON & SOUTHERN BR 
BELT RR CO. OF CHICAGO 
UNION RR CO. 

J-42 

FJ'IrJRE CASH FLO'i 
-----------------

643 733. 37 
aeo1.ai 

177 €21. 62 
9226.13 

5i22a1.9i 
22 iH39. 36 
11775.34 

183572.81 
3610.03 

2'!988.23. 
i6467C0.00 

111524.81 
129464.00 
74934.56 

,,42i0.37 
211893.75 
280082.12 
832552. 56 

1253665. 00 
1132298.00 
911211.44 

27766.23 
277075.31 

97928.31 
77035.44 
14913.89 
925i0.94 

982705. 81 
203 €4 o. 62 
544 778. 87 
264 058. 87 

1069674.00 
13478.66 
4153.15 

1779 73 6. 01) 
33 259. 86 

591.66 
57822.81 



Table J-20 (Option 1) 

RAILROAD COMPANIES WITH NEGATIVE FUTURE CASH FLOW 

RAILRCAD NAHE FO!:URE CASH FLOW 

BOSTON & MAINE CORP. 
CANADIAN PACIFIC (IN MAINE) 
CONRAIL 
DELAWARE & HUDSON RWI CO. 
DETROIT, TOLEDO & IRONTON RR CO. 
GRAND TRUNK WESTERN RR CO. 
lONG ISLAND RR CO. 
CLINCHFIELD RR CO. 
GEORGIA RR CO. 
CHICAGO & NORTHWESTERN TRANSP. CO. 
CHICAGO, MilW., ST. PAUL & PACIFIC RR CO. 
CHICAGO, ROCK ISLAND & PACIFIC RR CO. 
MISSOURI-KANSAS-TEXAS BR CO. 
NOETHWESTERN PAClFIC RR CO. 
WESTERN PACIFIC ER CC. 
INDIANA HARBOR EELT BR CO. 
TEFMIMAL RR ASSN. OF ST. LOUIS 
YOUNGSTOWN & SOUTHEEN FWY CO. 

J-43 

-85635.25 
o.o 

-8082216. 00 
-6i525.29 
-22915.12 
-43613. 84 

-1404094. 00 
o.o 
o.o 

-52165. i2 
-355566. 81 
-344808. 37 
-63tao e. sa 
-22762. 58 

-214292.75 
-5140.01 

-37 24 a. 91 
-1095.,87.00 



Table J-20 (Option 2) 

RAILROAD COMPANIES WITH NEGATIVE FUTURE CASH FLOW 

RAILF.OAD NAME FUTURE CASH FLOW 
------------------------------------------------- -----------------
BOSTON & MAINE COEP. 
CANADIAN PACIFIC (IN MAINE) 
CONRAIL 
DELAWARE & HUDSON RWY CO. 
DETROIT, TOLEDO & IBONTON BR CO. 
GRAND TRUNK WESTERN RR CO. 
LONG ISLAND RR CO. 
CLINCHFIELD RR CO. 
GEORGIA RF CO. 
CHICAGO & NORTHWESTERN TRANSP. CO. 
CHICAGO, MIL~., St. PAUL & PACIFIC RR CO. 
CH!CAGO, ROCK ISLAND & PACIFIC RR CO. 
MISSOURI-KANSAS-TEXAS BR CO. 
NORTHWESTERN PACIFIC RR CO. 
WESTERN PACIFIC FR CO. 
INDIANA HARBOR BELT RR CO. 
TERMINAL RR ASSN. OF S!. LOUIS 
YOUNGSTOWN e SOUTHEaN RWY co. 

J-44 

-85635.25 
o.o 

-8082216.00 
-61525. 29 
-22915.i2 
-43613.84 

-1404094.00 
o.o 
o.o 

-52 16 5. 12 
-355566.81 
-344 808. 37 

-63 40 6. 58 
-22762. 58 

-214292.75 
-5140.01 

-3724 a. 91 
-1095187.00 



Table J-21 (Option 1) 

RAILROAD COMPANIES WITH POSITIVE NET INVESTMENT 
FAILROAD NAME NET INVESTMENT 

------------------------------------------------EALTIMORE & OHIO RR CO. 
BANGOR & AROOSTOOK BR CO. 
EESSEMER & LAKE ERIE RB CO. 
BCSTON $ MAINE CORP. 
CUlAD!AN PACIFlC (IN MAINE) 
CHESAPEAKE & OHIO RiY CO. 
CHICAGO & ILLINOIS MIDLAND RWY =o. 
DELAWARE & HUDSON RWY CO. 
DE~ROIT & TOLEDO SHCRElINE RR CO. 
DE'IROIT, TOLEDO 6 IRCNTON RR CO. 
ELGIN, JOLIET & !AS!ERN RWY CO. 
ILLINOIS TER~INAl RE CO. 
tCNG ISLAND RR cc. 
MAINE CENTBAL RR CO. 
MOEFOLK & WESTERN FWY CO. 
PI 'IT SB URGH & LA KE E BIE RP. CO. 
RICH~OND, FREDER!CKSSUBG & POrOMAC RR CO. 
RESTERN MARYLAND RWY CO. 
FLORIDA EAST CCAS! RWY CO. 
ILLINOIS CENTRAL GULF RR CO. 
LOUISVILLE & NASHVILLE ER CO. 
SEABOARD COAS7 LINE EB CO. 
SOUTHERN EY. SYSTEM 
ATCHISON, TOPEiA & SANTA FE RWY CO. 
BURLINGTON NORTHE!N CO. 
CEICAGO & NOP.THWESTERN TRANS~. :o. 
CHICAGO, Mil-., ST. PAULS PACIFIC RR CO. 
CHICAGO, ROCK ISLAND & PACIFIC RR CO. 
COLORADO & SOUTHEBN BW! CO. 
DENVER & RIO GRANtE WESTERN RR CO. 
DULOTH, MISSABE & IBON RANGE RWY CO. 
DULUTH, WINNIPEG & PACIFIC RWI 
FORT WORTH 8 DENVER RWY CO. 
KANSAS CITY SCUTHERN RRY CC. 
MISSOURI PACIFIC BP. CO. 
ST. LOUIS-SAN FRANCISCO R~Y CO. 
S~. LOUIS SOOTHWESTEEN RHY CO. 
5 00 LI NE P.R CO. 
SOUTHERN PACIFIC CO. 
TEXAS aEXICAN RWY CC. 
TCtEDO, PEORIA & WESTERN RR CO. 
ONION PACIFIC BP. CO. 
WESTERN PACIFIC ER CO. 
ALTON & SOUTHERN ER 
EELT RB CC. OF CHICAGO 
INDIANA HARBoa· BElT RR CO. 
TEE~INAL RR ASSN. OF S~. LOUIS 
TJNION RR co. 

J-45 

689952.62 
37522.66 
928 04. 00 
5644 7. 16 
22SE.OO 

650 07 2.12 
ia354.oo 
37 313. 00 
11300.50 
50862.66 
74216.ai 
11815.33 

ii49oi.31 
40436. 33 

1100372.00 
172 453. 00 
77386.62 
86 83 7. 81 
93 378. 31 

688394. 81 
530528.50 

1103313.00 
99€151.31 

1364400.00 
1751i40.00 

21329. 50 
297168.31 
156 829. 62 
72626.00 

198501.50 
90447.50 
15828.33 
33 647. 83 

124139.12 
524343.8, 
214025.50 
297 415. 81 
i61966.00 

1507845.00 
4083.67 
9515.16 

2514674.00 
108396.00 
20260.00 
5S71.66 

14928.33 
'1030. 33 

47 83~. so 



Table J-21 (Option 2) 

RAILROAD COMPANIES WITH POSITIVE NET INVESTMENT 

EAILROAD NAME 
------------------------------------------------
BALTIMORE & OHIO RR ~O. 

BANGOR & AROOSTCCK ER CO. 
BESSEMER & LAKE ERIE RR CO. 
BOSTOH & MAINE CORP. 
CANADIAN PACIFlC (IN ~AINE) 
CHESAPEAKE & OHIO RWY CO. 
CHICAGO S ILLINOIS MIDLAND BWY CO. 
DELAWARE & HUDSON B~Y CO. 
DE1ROIT & TOLEDO SHCRELINE RR CO. 
DETROIT, TOLEDO & IRONTON RR CO. 
ELGIN, JOLIET & EASTERN RWY CO. 
ILLINOIS TERttINAL RR CO. 
LONG ISLAND RR CO. 
MAINE CENTRAL RR CO. 
~OEFOLK & WESTERN RWY CO. 
PI~TSBURGH & LAKE EBIE RR CO. 
RICHMOND, FREDERICKSSURG & POTOMAC ER CO. 
WESTERN '.1ARYLAND RWY CO. 
FLORIDA EAST COAS~ EWY CO. 
ILLINOIS CENTRAL GULF RR CO. 
LOUISVILLE & NASHVI11E RR CO. 
SEABOARD COAST LINE RR CO. 
SOUTHERN RY. SYSTEM 
ATCHISON, TO?ERA & SANTA FE RHY CO. 
BURLINGTON NORTHERN CO. 
CHICAGO & NORTHWESTEBN TRANSP. CO. 
CHlCAGO, MILH., ST. PAUL 6 PACIFIC RR CO. 
CHICAGO, ROCK ISLAND & PACIFIC RR CO. 
COLORADO & SOUTHERN RWY CO. 
DENVER S RIO GRANtE WESTERN RR CO. 
DULUTH, MISSABE & IRON RANGE RWY CO. 
DULUTH, WINNIPEG & PACIFIC RWY 
FORT WORTH 6 DENVER RHY CO. 
KANSAS CITY SOUTHERN RWY CO. 
MISSOURI PACIFIC RR CO. 
ST. LOUIS-SAN FRANCISCC RWY CO. 
ST. LOUIS SOUTHWESTE~N RWY CO. 
SOO LINE RR CC. 
SOUTHERN PACIFIC CO. 
TEXAS MEXICAN RWY CO. 
TOLEDO, PEORIA & WESTERN RR CO. 
ONION PACIFIC RR CO. 
WESTERN PACIFIC BB CO. 
ALTON & SOUTHERN ER 
BELT RB CC. OF CHICAGO 
INDIANA HAREOB B!LT RR CO. 
T~RMINAL RR ASSN. OF ST. LOUIS 
UNIOH BR CO. 

.J-46 

NET INV EST5ENT 

-----------------
689952.62 
31522. 66 
92804.00 
56447. 16 
2256.00 

650072.12 
18354.00 
37313.00 
1"! 300. 50 
50862.66 
74216.81 
, ., a is. 33 

1i4901.31 
40436.33 

1i00372.00 
172453.00. 
77 386. 62 
86837.8'1 
93378.31 

608394. 81 
s3os2e. so 

1103373.00 
996151.31 

i364400.00 
1751140.00 

21329.50 
297,68.3'1 
i56829.62 
72626.00 

'19850.,.50 
90447.SO 
15828.33 
33647. 83 

124139.12 
524343. 81 
2'14025.SO 
297475.8'1 
161966.00 

1507 84 ~. OQ 
4083.67 
9915.16 

2514674.00 
.,08396.00 
20260.00 

5971.66 
'14 928. 33 

... 030.33 
47835.SO 



Table J-22 (Option 1) 

RAILROAD COMPANIES WITH NEGATIVE NET INVESTMENT 

RAILROAD NAME 
------------------------------------------------CETITBAL VERMON! RWY CO. 
CONRAIL 
GRAND TRUNK WESTERN RR CO. 
CLINCHPIELD RR CO. 
G!ORGIA RR CO. 
MISSOUFI-KANSAS-TEXAS RR CO. 
NORTHWESTERN PACIFIC RR CO. 
YOUNGSTOWN '& SCUTHEEN BWY CO. 

J-47 

NET INVEST~ENT 

-91q2.so 
-13s19. 31 

-115541.12 
o.o 
o.o 

-24144. 83 
-20 098. 00 
-14804.16 



Table J-22 (Option 2) 

RAILROAD COMPANIES WITH NEGATIVE NET INVESTMENT 

RAILROAD NAME 

CENTRAL VERMONT RWY CO. 
CONRAIL 
GRAND TRUltK WESTERM aR CO. 
CLINCHFIELD RR CO. 
GEORGIA RR CO. 
MISSOURI-KANSAS-TEXAS RR CO. 
NORTHWESTERN PACIFIC RR CO. 
YOUNGSTOWN & SOUTHERN RWY CO. 

J-48 

NET INVES'IMENT 
------------------9, ,, 2. 50 

-73 919.31 
-115541.12 

o.o 
o.o 

-24., 44. 83 
-20098.00 
-14804.16 



Table J-23 (Option 1) 

RAILROAD COMPANIES WITH POSITIVE NET PRESENT VALUE 
OF FUTURE CASH FLOWS BEFORE ABATEMENT 

RAILROAD NAME NE~ PRESENT VALUE 
------------------------------------------------
BESSEMER & LAKE ERIE RF CO. 
CENTRAL VERMONT RWY CO. 
CHICAGO & ILLINOIS MIDLAND RWY CO. 
DETROIT & TCLEDO SHORELINE RR CO. 
ELGIN, JOLIET & EASTERN RWY CO. 
GRAHD TRUNK WESTERN RR CO. 
NORFOLK & WESTERN RUY CO. 
RICHMOND, FREDERICKSBURG & POTO~AC RR CO. 
!LCRIDA EAST COAST RWY CO. 
SOUTHERN RY. SYSTEM 
DENVER & RIO GRANDE WESTERN RR CO. 
DULUTH, JISSABE s IRCN RANGE nwr co. 
DULUTH, WINNIPE~ & PACIFIC EWY 
MISSOURI PACifIC RR CO. 
ST. LOUIS SOUTHWESTERN RWY CO. 
500 LINE RR CC. 
TEXAS MEXICAN RWY CO. 
ALTON & SOUTHERN RR 
ONIO?t RB CO. 

J-49 

84817.62 
18368.63 

413 ~- 86 
474.84 

109356.00 
7i927.25 

546328.00 
52 077.37 
20832.06 

257513.69 
78573.81 
1:.ao.a1 

6i207.11 
458362. 00 
247303.06 
~02092.87 

939~.oo 
12999.86 

9987.31 



Table J-23 (Option 2) 

RAILROAD COMPANIES WITH POSITIVE NET PRESENT VALUE 
OF FUTURE CASH FLOWS BEFORE ABATEMENT 

RAILROAD NAME 

BESSEMER & LA~~ ERIE Ril CO. 
CENTRAL VEB~ONT RYY CO. 
CHICAGO & ILLINOIS ~IDLAND RWY CO. 
DE!ROIT & TOLEDO SHORELINE RR CO. 
ELGIN, JOLIET & EASTERN RWY CO. 
GRAND TRUNK WESTERN ~R CO. 
NORFOLK & WESTERN RWY CO. 
RICHMOND, FREDERICKSBURG & PCTO~AC RR CO. 
FLCRIDA EAST COAST RWY CO. 
SOUTHERN P.Y. SYSTEM 
DENVER & RIO GRANDE W~STEEN RR CC. 
DULUTH, MISSAEE & IRON RANGE RWY CO. 
DULUTH, WINNIPEG & PACIFIC RWY 
MISSOURI PACIFIC RR CO. 
ST. LOUIS SOU!HWESTERN BWY CO. 
SOO LINE RR CO. 
TEXAS MEXICAN RWY CC. 
ALTON & SOUTHERN ER 
UNION RR CO. 

J-50 

NET PRESENT VALUE 
-----------------

84 8, 7. 62 
1s 36 e. 63 
413 s. 86 

4 74. 84 
10935f.OO 
71927.25 

546328.00 
52077.37 
20832.06 

257513.69 
78573.81 

748C.81 
61207.11 

458362. 00 
247303.06 
102092.87 

9395.00 
12999.86 

9987.31 



Table J-24 (Option 1) 

RAILROAD COMPANIES WITH NEGATIVE NET PRESENT VALUE 
OF FUTURE CASH FLOWS BEFORE ABATEMENT 

RAILROAD NAME NE~ PRESENi VAlUE 

EALTI~ORE & OHIO RR CO. 
BANGOP. & AROOSTOOK RP. CO. 
BOSTON & HAINE CORP. 
CANADIAN PACIFlC (IN MAINE) 
CHESAPEAKE & OHIO RWY CO. 
DELAUlRE t HODSON RWY CO. 
DEtROIT, TOLEDO t IRONTON Ba CO. 
ILLINOIS TERMINAl RR CO. 
LCNG ISLAND BP. CO. 
BAINE CENTRAL BR CO. 
PI~TSBURGH & LAKE ERIE RR CO. 
WESTEEN MARYLAND RWY CO. 
ILiINOIS CENTRAL GULF RR CO. 
LOUISVILLE & NASHVILLE RR CO. 
SEABOARD COAST LINE RR CO. 
ATCHISON, TOPEKA $ SANTA FE iWY CO. 
BURLINGTON NORTHERN CO. 
CHICAGO & NORTH-ESTERN TRANS?. CO. 
CHICAGO, ~1Ilff ., ST. PAUL & PACIFIC li:R CO. 
CHICAGO, ROCK ISLAND & PlCifIC RB CO. 
COLORADO & SOOTHEP.N BW Y CO. 
FORT HORTH 8 DENVER EWY CO. 
KANSAS CITY SOU~HERN RWY CO. 
ST. LOUIS-SAN FEANCISCO RWY CO. 
SOUTHERN PACIFIC CO. 
TOLEDO, PEQRIA & WESTERN RR CO. 
UNION PACIFIC RR CO. 
WESTERN ~ACIFIC RR CO. 
EELT RR CO. OF CBICAGO 
INDIANA SARBOR BELT RR CO. 
TERMINAL RR ASSN. OF ST. LOUIS 

J-51 

-46215.25 
-28 714. 85 

-1420S2.37 
-2256.00 

-37 784. 31 
-9883€.25 
-73777. 75 

-8205.30 
-1518995.00 

-1544€.11 
-60929.19 
-11903.25 

-476501. 06 
-250446.37 
-270820.4~ 

-232102.00 
-839922.56 

-73 494. 56 
-652735.12 
-501638.00 

-44859. 77 
-1a 133. 94 
-31628.19 
-10 384.87 

-438171.00 
-5762. 02 

-734938. 00 
-322 €8S. 75 

-5380.01 
-20068.3'1 
-38279.24 



Table J-24 (Option 2) 

RAILROAD COMPANIES WITH NEGATIVE NET PRESENT VALUE 
OF FUTURE CASH FLOWS BEFORE ABATEMENT 

------------------------------------------------ -----------------
B\t~T~OF~ r- OHT0 FF CO. 
EANGOP. ~ ~~OOS!OO~ RF CO. 
POSTO~ ~ ~\!~F. COP.?. 
~AMADI~N PACIFTC {!!~MAIN'!) 

CPF.S~?~~~F ~ ORIO RwY CO. 
D~LAWA~~ ~ HUDSOP PRY CO. 
~E!FO!T, TOLEDO S IRCHTON RR :o. 
ILI!NO!S TERM!lBL RR CO. 
tOHG ISt!ND ~~ CC. 
MA!N! CFfT~1L F? CC. 
~!TTSPUP3R & LAKF. EP!E ~R CO. 
W~ST~?P ,AP!1A~D FP! CO. 
7LLINOIS :~rTF~l GUlF RR CO. 
LOUI~VILLP 6 NlSHV!tLF PR CJ. 
S~ABOA~n C~A~T l!NE PR CO. 
ATCRISO», ~o~EK~ ~ S1NT~ FE RlY CO. 
?UPLJNGTO& NOF!Hr~N CJ. 
CRICA10 ~ ~O?TPWFST~Er ?RANSP. :o. 
~H!~~GO, M!L~., ST. PAUt & PA:IFI~ RR CO. 
tHir!GC, PO:K :st~ND ~ PACIFI: ~R co. 
CO!~P.\~J ~ SOU~HEF.~ PCTY CO. 
~OPT HOPrR ~ D!rV!~ ~RY co. 
KANS\~ C!~Y ~OUTH!FH RPY CO. 
s~. t:ars-SA~ !rA~CIS:o RRY :J. 
SOU~RPPP ~lC!~:~ CO. 
TCL~DO, D!~F:A ~ µESTE~N RF =~

OPIO~ P~C!FIC R~ CO. 
~~S~E?r P~C!~Ir F! cc. 
?!lT F~ CO. OF CH!C\GO 
rrD!AUA ?AR~O? FFLT FP co. 
T~PM!Mll RR \SSN. O! ST. LOU!3 

J-52 

-41)219.25 
-2871"·85 

-11l2f)92.37 
-2256.0') 

-37734. 11 
·98838.25 
-73777.75 

-8205.3') 
-1518995.0'} 

_.,541, 8 .11 

-60929.19 
-11 9 r) 3. 2c; 

- ~ 7 6 5 i) 1 • 06 
-250U~6.37 
-270820.4~ 
-232 1 02.0".\ 
-839922.55 

-13 49 4. 56 
-652735.12 
-501638.00 
-44 85 9. 77 
-18 733. 9!• 
-31628.19 
-11)394.CJ7 

-438171.Q') 
-5762.02 

-73U938.01) 
-322688.75 

-5180.01 
-20.')6 8. 3'' 
-38279.2~ 



Table J-25 

RAILROADS AND EQUIPMENT FOR CASH FLOW ANALYSIS 

UJLROAD Ulll 

1 BO DlLtillOU g 01110 lllR CO, 
2 BAR BAllGOR G ARCCS100K &R CO. 
3 BLf 815511111 g llKf 1111 RR CO. 
• an 8051011 g DAllll CORP. 
5 CP ClllADlAll PACIFIC Cll llAilll 
6 CY Clll1RAL 'IRftC111 111 CO. 
1 cu C:llfSlrlU! t OHIO Rll CO, 
8 Clll CllJCAGO I lLLllOJS lllDLAllD Riii CO. 
9 c11 conan 

10 DH D!Llllll! C BOD SOI RU co, 
11 DIS D!TR011 g TCLIDO SllORILI•I RR CO. 
12 Dtl Dlt&Ol1, 10l!DC & llOllTON ik CC. 
1J EJI ILGJI, JCtlfT g !1511111 Rl1 CO. 
1• G11 GRA'D TIUllK llSTIRI RR CO. 
15 JlC ILLillCIS tllftilll II CO. 
16 Ll LOllG ISLAlfD RR CO. 
17 lllC lllJNI C!llTRAL IR CO. 
19 II llOllrOLK C l!ST!U 1111 CD, 
19 PLI PlltSBUBGH C LIKI 1111 IR CO. 
20 RrP RICllllOID, fl!OHlCKSllURO G POTCnAC fl CO 
21 Ill WISt!RI ftlRTLAllD Rll CO. 
22 cco CLlllCH?JILD RB CO. 
2l rzc FLOIJDA !AS1 COAST llT co. 
20 GA GEORGIA RR CC, 
25 ICG ILLillCIS CllTllL GULF II CO. 
26 L" LOUJS9ILLI C IASH•ILLI II CO. 
27 SCL SUfOAID COAST LUI IR co. 
28 SOU SOUTHtll RI. SISTER 
29 nsr ATCH13U, TOPIU g SAITI n Ill cc. 
JO DN !IURLUGTON ICRtllEllN CO, 
)1 C"• CHICAGO g ICRTHlaS\IRI TRAllSe. co. 
)2 lllLll CllltAGo, 11111., U, PAUL g fACJIJC U CO 
Jl iI CHICAGC, SOCK ISi.AiD g PACJIIC •& CC. 
3' Cli COLOIUO t souuu.11 1111 co. 
JS DRGI DIMYIR g RIC GRAIOI llSTtRI R~ CO. 
36 DllJR DULUTH, HIS!illl C 1101 IAIGI Rll CC. 
31 OllP UULUTH, IJlllP!G g PACIFIC Rll 
)8 FIO FORT IOR'lll g ll!llUR 1111 tO. 
39 llCS UUAS Cll 1 SOUTHllll 1111 CO. 
110 HllT lllSSOURI-UISAS-T.t::US IR C:O. 
111 HP lllS~OURI ractflC •• co. 
•~ ••P 1o•tn11s1r1• rac1r1c RI co. 
Ill SLSP ST. tOUIS-SAI FRAIClSCO Riii c:o. 
4111 SSI lit. LCUIS SCUTHllST.1::1111 Rll co. 
115 son soo t111 ta cu. 
~6 SP SOU1HERN f AClPJC cc. 
117 Tll TllAS HllJCAll Rll CO, 
118 TPI TOUDO, PfOIUll g l!ST1.U Pll co. 
119 UP UWIOI PACJfJC PR CO, 
50 IP llSTIRI llCIFIC 11 CO. 
51 AlS AL1011 g SOU1R.t::MW 11 
52 IRC !!LT •• co. or CHICAGO 
5J JHB JIOJllA HAIBOI BILt II co. 
5• TaftA T!IRJllL •• ISSB. or ST. LOUIS 
55 UBR UllCI II co. 
56 15 IOUIGS1Cll G SOUTHlll Ill CO. 

HOISi SOURCE 

LOAD CILL 
RITIRDlfiS TdST SlTIS SWlTCHIRS 

7 0 1S6 
0 0 3 
0 I 1 
1 1 66 
0 0 1 
3 3 1 
5 1- 98 
3 0 9 

32 ,, 2021 
0 , •2 
1 0 1 
' ll 2.i 
1 2 6J 
0 , 99 
0 1 22 
1 1 ;.9 
0 2 ,, 
7 9 H7 
0 1 85 
2 0 It 
I 0 1 
0 1 13 
3 1 11 
3 0 8 
.. ) 183 
• 2 168 
J 6 2J2 
e J 21a 
• , 178 

10 17 56l 
1 9 18J 
) 19 2J~ 
l 1 16• 
a :> 1• 
1 I JS 
IJ I l1 
0 0 3 
IJ I 1 
0 2 B• 
., ' 51 
) 5 26l 
0 3 tJ 
1 t 100 
1 0 77 
II l t.O 
Q 20 59J 
3 II 1 
0 , • 
, • 2~9 

3 1 1J 
1 3 l 
2 0 ., 
J I 22 
; 1 9 
, 0 2~ 
1 II 2 -------------------------- --------------------- ------------ --- --------- ----- ... ---- ------ .... ·--
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APPENDIX K 

SAMPLE RAILROAD SELECTION PROCEDURE AND ANALYSES 

Selection Procedure 

In order to obtain the 120 railyards necessary to develop representative 

site-specific data, approximately 300 yards were initially chosen from the 

SRil list of 4169 railyards in the U.S. This list has about 80 pages with 

nearly 50 yards listed on each page, and it is arranged alphabetically by 

state, city, yard name and railroad company. Thus, as far as yard type and 

place size are concerned, the listing is random. The procedure for selecting 

the yards was designed to evenly distribute, as much as possible, the yard 

sampling throughout the list and, consequently, throughout the United States. 

Roughly, every fourteenth or fifteenth yard on the list was selected for 

inclusion in the sampling, until a total of 279 yards had been chosen. 

'nlese yards were then classified into the twelve cells, representing 

combinations of the three place size and four yard type categories. As shown 

in Table K-1, the resulting distribution of yards among the cells was very 

uneven. It would have been ideal to classify all the yards on the SRI list 

into the twelve cells, and then randomly pick the requisite ten yards from 

each cell, but because of lack of time and resources, a more practical ap-
' 

proach was taken and additional yards were selected from the list to augment 

the deficient cells. 

The procedure for selecting the initial 279 yards was modified somewhat 

to select the additional yards because it was felt that it would be too time 

consuming to use, given the relatively small overall percentage of some yard 

types (e.g., hump yards). To assure that these additional yards were uniform

ly distributed throughout the list, a selection formula was developed for each 

cell, based upon the number of additional yards required for that cell. For 
\ 

example, cell number 3 needed several additional yards, so the total number of 

pages in the list (80) was divided by number of yards required (7), which 

equals eleven; th~s, every eleventh page was examined for 'the required yard 

type (in this case, hump classification yards in areas with more than 250,000 
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I. 

II. 

III. 

Iv. 

Table K-l 

DISTRIBUTION OF RAILYARDS 

SELECTED FOR PHOTOGRAPHIC EVALUATION BY 

PLACE SIZE AND YARD TYPE 

Place Size (Urban Area Population) 

1 (Small) 2 (Medium) 3 (Large) 

Yard Type <SOk People 50k-250k People >250k People 

Hump Class Cell Ill Cell #2 Cell 113 

6 0 3 

Flat Class Cell 114 Cell 115 Cell 116 

42 12 20 

Flat Ind. Cell 111 Cell 118 Cell #9 

55 5 27 

Small Ind. Cell 1110 Cell #11 Cell 1112 

85 10 14 
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people) until the requisite number of additional yards had been obtained. In 

some cases, it was necessary to go through the list several times, starting 

with a different page number but following the same page-interval formula, in 

order to find the needed yards. 

When all twelve cells had at least ten yards in them, a similar random 

selection procedure was followed to select ten yards from those cells that had 

a surplus of yards in them. Table K-2 presents the initial list of 120 rail

yards, by cell number, which was developed using the procedures described 

above. 

The random selection of 120 railyards, per the procedure described 

above, resulted in the initial list presented in Table K-2. The selection 

procedure provided 10 railyards of each of 4 types in each of 3 place size 

locations for a total of 120 railyards. However, due to lack of photographic 

imagery, many of the sample railyards were eliminated from the analyses. 

Therefore, a substitute list was generated as shown in Table K-3.* The final 

list of the 120 sample railyards analyzed is presented in Table K-4.* 

When this list of 120 railyards was given to EPIC for extraction of 

yard data from aerial imagery, EPIC indicated that 25 of the yards would 

require substitutes, because nine of the yards had been abandoned, thirteen 

had inadequate photo coverage, and three for various other reasons. Each cell 

needed at least one substitute yard, and so basically the same selection 

procedure was used as was developed for filling the previously described 

deficient cells. The only difference was, in the case of the cells which had 

excess yards initially, the substitute yards were chosen from the initial 

surplus yards (e.g., Cell number 7). At least two additional yards were 

selected for each cell, and the substitute yard list was prioritized so that 

the yards at the top of each cell's substitute list were from the same general 

part of the SRI list as the original yards which they were replacing. (Table 

K-3 presents the substitute yard list by cell number.) 

*Refer to Appendix D for railroad symbol code. 
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Table K-2 

INITIAL LIST OF SELECTED RAILROAD YARDS 

CELL Ill 

YARD TYPES: Hump Classification PLACE SIZE: 50k People 

STATE CITY YARD RR 

co Grand Junction Train DRGW 
IL Markham Markham SBND ICG 
IN Elkhart Robt. p. Young Hump PC 
KY Russell Coal Class co 
KY Silver Grove Stevens co 
OH Marion Westbound EL 
OH Portsmouth w. B. Hump NW 
PA Coatesville Coatesville RDG 
PA Morrisville A PC 
WA Pasco Train BN 

CELL #2 

YARD TYPE: Hump Classification PLACE SIZE: 50k-250k People 

STATE £!'ll. ~ 
AR North Little Rock Crest 
AR Pine Bluff Gravity 
co Pueblo Train 
GA Macon Brosnan 
NE Lincoln E. B. Hump 
OR Eugene Train 
PA Harrisburg Enola East 
TN Chattanooga De Butts 
TN Knoxville John Sevier 
TX Beaumont Train 

CELL #3 

YARD TYPE: Hump Classif icatiuon PLACE SIZE: 250k People 

STATE CITY YARD 

FL Tampa Rockport 
IL Chicago Corwith 
IL Chicago 59th Street 
IL East St. Louis Madison 
MI Detroit Flat Rock 
OH Columbus Grandview 
OH Toledo Lang 
PA Allentown Allentown E. Hump 
PA Pittsburgh Monon Junction 
WI Milwaukee Airline 

K-4 

R/R 

MP 
SSW 
ATSF 
sou 
BN 
SP 
PC 
sou 
sou 
SP 

R/R 

SCL 
ATSF 
PC 
'lRRA 
DTS 
PC 
DTS 
LV 
URR 
CMS PP 



Table K-2 (Continued) 

CELL 114 

YARD TYPE: Flat Classification PLACE SIZE: 50k People 

STATE CITY YARD R/R 

IL Belviderf Train CNW 
IL Streator Train PC 
IA Missouri Valley Train CNW 
MI Willow Run Industrial PC 
MT Helena Train BN 
OH Huron South NW 
PA Sayre Sayre LV 
TX Cleburne Cleburne ATSF 
VA Crewe Train NW 
WV Martinsburg Cumbo PC 

CELL #5 

YARD TYPE: Flat Classification PLACE SIZE: 50k-250k People 

STATE CITY ~ !L! 
CA Stockton Mormon ATSF 
LA Shreveport Deramus KCS 
ME South Portland Rigby PTM 
MA Lowell Bleachery BM 
MA Worcester Worcester BM 
MI Bay City North DM 
OH Lancaster Lancaster co 
OH Lorain South LT 
TX Port Arthur Train SP 
WA Spokane Yardley Train. BN 

CELL #6' 

YARD TYPE: Flat Classification PLACE SIZE: 250k People 

STATE CITY ~ !L! 
AZ Tucson Train SP 
FL Jacksonville Simpson GSF 
GA Atlanta Howell SCL 
IN Jasonville Latta CMS PP 
LA New Orle,.ns Oliver sou 
MI Detroit Davison Ave. DT 
MO St. Louis 12th Street MP 
OH Dayton Needmore BO 
OR Portland Lake PRTD 
TN Memphis Hollywood ICG 
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Table K-2 (Continued) 

CELL 117 

YARD TYPE: Flat Industrial PLACE SIZE: 50k People 

STATE CITY YARD R/R 

AL Ensley Ensley sou 
CA E. Pleasanton Train SP 
FL Nichols Dry Rock SCL 
IL Chicago Heights Heights BO 

• IN Burns Harbor Burns Harbor PC 
MS Durant Durant ICG 
NE McCook Train BN 
NY Troy Troy PC 
OH Washington Ct. Hse. Train BO 
TX Great Southwest Great Southwest GSW 

CELL 118 

YARD TYPE: Flat Industrial PLACE SIZE: 50k-250k People 

STATE .£!!!. ~ R/R 

CT Stamford Stamford PC 
FL Pensacola Whart LN 
GA Columbus Columbus SCL 
IN Terre Haute Bulman CMS PP 
MI Ann Harbor Ann Arbor AA 
MI Muskegan Train co 
NE Lincoln Train OLB 
OH Hamilton Wood BO 
OH Springfield Int'l Harvester PC 
OR Salem Train BN 

CELL 119 

YARD TYPE: Flat Industrial PLACE SIZE: 250k People 

STATE CITY YARD R/R 

CA San Jose College Park SP 
IL Chicago 43rd Street CR.IP 
NY Buffalo Hamburg Street EL 
NY New York 28th Street EL 
OH Cincinnati West End LN 
OH Youngstown McDonald YN 
OK Tulsa Lafeber MIDLV 
PA Philadelphia Midvale PC 
PA Pittsburgh Neville Island POV 
VA Richmond Belle Isle sou 
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Table K-2 (Continued) 

CELL #10 

YARD TYPE: Small Industrial Flat PLACE SIZE: SOk People 

STATE CITY YARD R/R 

CA Martell Train AMC 
GA Vidalia Vidalia SCL 
KS Durand Train MP 
MD Owings Mills Maryland ~ 

NY Olean Train EL 
PA Cementon Cementon LV 
SC Hampton Train SCL 
TX Menard Train ATSF 
WA Gold Bar Train BN 
WY Pulliam Train BN 

CELL Ill 

YARD TYPE: Small Industrial Flat PLACE SIZE: 50k-250k People 

STATE CITY YARD R/R 

AR Fort Smith Train MP 
AR Little Rock E. 6th Street MP 
GA Macon Old CG CGA 
IL Joliet South Joliet ICG 
IL Rockford Rockford CNW 
KY OWnesboro Doyle ICG 
MN Duluth Missabi Jct. DMIR 
MT Billings Stock BN 
NC Durham Train DS 
PA Erie Dock Junction PC 

CELL #12 

YARD TYPE: Small Industrial Flat PLACE SIZE: 250k People 

STATE CITY YARD R/R 

DC Washington, DC Ivy City PC 
IL Chicago Western Ave. CMS PP 
KY Louisville Cane Run ICG 
LA New Orleans Harahan ICG 
MO Kansas City Mattcon MATTS 
NE Omaha Freight House UP 
TX Austin Train MP 
TX Dallas Cadiz Street CRIP 
TX Houston Dollarup HBT 
UT 5alt Lake City Fourth South DRGW 

K-7 



Table K-3 

LIST OF SUBSTITUTE RAILROAD YARDS 

STATE CITY YARD R/R 

CA Bloomington West Colton SP 
NJ Camden Pavonia PC 
NY Mechanicville Hump BM 

CELL 111 IL Silvis Silvis CR.IP 
MN St. Paul New CMS PP 
MT Missoula Train BN 
MD Hagerstown West WM 

VA Roanoke Roanoke NW 
CELL 11 2 VA Alexandria Potomac RFP 

NY Syracuse Dewitt PC 
MI Detroit Junction PC 

CELL 113 TX Fort Worth Centennial Hump TP 
WA Seattle Balmer BN 

(Interbay) 
CN New Haven Cedar Hill PC 

"' IL Flora Train BO 
BN Inner Grove Train CRIP 

CELL 84 NJ Port Reading Port Reading RDG 
TX Gains ville North ATSF 
TX Vanderbilt Train MP 

NY Binghamton YD DH 
w Charleston Bridge Jct. Joint 

CELL 115 IN. Evansville Harwood ICG 
WI Green Bay Train CMS PP 
TX Amarillo Train CR.IP 

IA Des Moines Bell Ave. CNW 
CELL 116 MD Baltimore Bayview PC 

AL Mobile Beauregard ICG 

GA Brunswick Brunswick SCL 
MI Livonia Middlebelt co 

CELL #7 NJ Newark Brilla CNJ 
AZ Douglas Douglas SP 
VA Hopewell Train SCL 

TX Abilene Abilene TP 
CELL #8 MI Kalamazoo Train GTW 

PA Reading East Reading PC 
OH Akron Mill Street EL 
OK Oklahoma City Turner MICT 
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Table K-3 (Continued) 

STATE CITY ~ R/R 

MI Flint Torrey GTW 
KY Louisville Union Station LN 

CELL #9 FL West Palm Beach West Palm Beach WPBT 
MA Boston Yard 8 BM 
TN Nashville West Nashville LN 
NY New York Westchester Ave. PC 
OH Cleveland East 26th Street PC . 
OJ{ Mobile Train SLSF 
MN Sleepy Eye Train CNW 

CELL #10 KS Hutchinson Carey BN 
ID Sandpoint Transfer UP 
AR Camden Train SSW 

IA Waterloo Train CNW 
SC Greenville South sou 
TX Lubbock Lubbock FWD 

CELL #11 GA Savannah Roper Mill CGA 
VA Petersburg Broadway NW 
WI Racine Junction CMS PP 
CA Modesto Train ATSF 

TX Fort Worth Birds ATSF 
TX Houston Bellaire SP 
WI Milwaukee Fowler CMS PP 

CELL 112 WI Milwaukee Rock Jct. QlSPP 
IN Indianapolis Caren PC 
NY Rochester Charlotte Dock BO 
OH Cincinnati Fairmont BO 
WA Seattle House UP 
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Table K-4 

RAIL YARDS INCLUDED IN EPIC SURVEY 

RAIL YARD 
STATE CITY YARD ROAD FUNCTION ~ 

AL Ensley Ensley sou Industrial Flat 
AZ Tucson Train SP Class./Indus. Flat 
AR Fort Smsith Train MP Small Indus. Flat 
AR Little Rock E. 6th Street MP Small Indus. Flat 
AR N. Little Rock Crest MP Class./Indus. Hump 
AR Pine Bluff Gravity SSW Class ./Indus. Hump 
CA Bloomington w. Colton SP Class ./Indus. Hump 
CA E. Pleasanton Train SP Industrial Flat 
CA Martell Train AMC Small Indus. Flat 
CA San Jose College SP Industrial Flat 
CA Stockton Mormon ATSF Class ./Indus. Flat 
co Pueblo Train ATSF Class ./Indus. Hump 
CA Stamford Stamford PC Industrial Flat 
FL Nichols Dry Rock SCL Industrial Flat 
FL Pensacola Wharf LN Industrial Flat 
FL Tampa Rockport SCL Class ./Indus. Hump 
FL w. Palm Beach w. Palm Beach WPBT Industrial Flat 
GA Atlanta Howell SCL Class. /Indus • Flat 
GA Brunswick Brunswick SCL Industrial Flat 
GA Columbus Columbus SCL Industrial Flat 
GA Macon Old CG CGA Small Ind us • Flat 
GA Macon Brosnan sou Class. /Indus. Hump 
GA Savannah Paper Mill CGA Small Indus. Flat 
GA Vidalia Vidalia SCL Small Indus. Flat 
IL Chicago Corwith ATSF Class./Indus. Hump 
IL Chicago Western Ave. CMS PP Small Ind us • Flat 
IL Chicago 43rd Street CRIP Industrial Flat 
IL Chicago 58th Street PC Class./Indus. Hump 
IL Chicago Heights Heightsd BO Industrial Flat 
IL E. St. Louis Madison lRRA Class ./Indus. Hump 
IL Flora Train BO Classification Flat 
IL Joliet South Joliet res Small Indus. Flat 
IL Markham Markham SBND ICG Classification Hump 
IL Streator Train PC Class./Indus. Flat 
IN Burns Harbor Burns Harbor PC Industrial Flat 
IN Elkhard RBIP Young 

Hump PC Class./Indus. Hump 
IN Evansville Harwood !CG Class./Indus. Flat 
IN Jasonville Latta CMS PP Class./Indus. Flat 
IN Terre Haute Hulm an CMS PP Industrial Flat 
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Table K-4 (Continued) 

IA Des Moines Bell Avenue CNW Class. /Indus. Flat 
IA Missouri Valley Train CNW Class./Indus. Flat 
KS Durand Train MP Small Indus. Flat 
KY Owensboro Doyle ICG Small Indus. Flat 
KY Russell Coal Class co Industrial Hump 
KY Silver Grove Stevens cco Class./lndus. Hump 
LA New Orleans Harahan ICG Small Indus. Flat 
LA New Orleans Oliver St. sou Class./Indus. Flat 
LA Shreveport Deramus KCS Class./Indus. Flat 
ME South Portland Rigby PTM Class./Indus. Flat 
MD Owings Mills Maryland WM Small Indus. Flat 
MA Boston Yard 8 BM Industrial Flat 
MA Lowell Bleachery BM Class./Indus. Flat 
MA Worcester Worcester BM Class./Indus. Flat 
Ml Ann Arbor Ann Arbor AA Industrial Flat 
MI Detroit Davison Ave. DT Class./Indus. Flat 
MI Detroit Flat Rock DTI Class./Indus. Hump 
MI Willow Run Industrial PC Class./Indus. Flat 
MN Duluth Missabi Jct. DMIR Small Indus. Flat 
MN Inver Grove Train CRIP Class./Indus. Flat 
MN St. Paul New Q!SPP Class./Indus. Hump 
MN Sleepy Eye Train CNW Small Indus. Flat 
MS Durant Durant ICG Industrial Flat 
MO St. Louis 12th Street MP Class/Indus. Flat 
MT Billings Stock BN Small Indus. Flat 
MT Helena Train BN Class./Indus. Flat 
NE Lincoln E. B. Hump BN Class./Indus. Hump 
NE Lincoln Train OLB Industrial Flat 
NE McCook Train BN Industrial Flat 
NE Omaha Freight Bouse UP Small Indus. Flat 
NJ Camden Pavonia PC Class./Indus. Hump 
NY Binghamton lD DB Class./Indus. Flat 
NY Buffalo Hamburg St. EL Industrial Flat 
NY Mechanicville Hump BM Classification Hump 
NY Olean Train EL Small Indus. Flat 
NY Syracuse Dewitt PC Classification Hump 
NY Troy Troy PC ·Indus trial Flat 
OH Akron Mill St. EL Industrial Flat 
OH Cincinnati Fairmont BO Small Indus. Flat 
OB Dayton Needmore BO Class./Indus. Flat 
OH Hamilton Wood HO Industrial Flat 
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Table K-4 (Continued) 

OH Huron South NW Class./Indus. Flat 
OH Lancaster Lancaster co Class./Indus. Flat 
OH Lorain South LT Class./Indus. Flat 
OB Marion Westbound EL Class. /Indus. Hump 
OH Portsmouth W.B. Hump NW Class./Indus. Rump 
OB Springfield Int'l Harv. PC Industrial Flat 
OB Toledo Lang DTS Class./Indus. Hump 
OK Madill Train SLSF Small Indus. Flat 
OK Tulsa Laf eber MIDLV Industrial Flat 
OK Eugene Train SP Class./Indus. Hump 
OR Portland Lake PRTC Class./Indus. Flat 
OR Salem Train BN Industrial Flat 
PA Allentown Allentown E .• LV Class./Indus. Hump 
PA Cement on Cement on LV Small Indus. Flat 
Pa Harrisburg Enola West PC Class./Indus. Hump 
PA. Philadelphia Midvale PC Industrial Flat 
PA. Pittsburgh Neville Isl. POV Industrial Flat 
PA. Pittsburgh Monon Jct. tJRR Class./Indus. Bump 
PA Sayre Sayre LV Class./Indus. Flat 
SC Greenville South sou Small Indus. Flat 
SC Hampton Train SCL Small Indus. Flat 
TN Chattanooga De Butts sou Class./Indus. Hump 
TN Knoxville John Sevier sou Class./lndus. Hump 
TN Memphis Hollywood ICG Class./lndus. Flat 
TX Abilene Abilene TP Industrial Flat 
TX Austin Train MP Small Indus. Flat 
TX Cleburne Cleburne ATSF Class./Indus. Flat 
TX Fort Worth Birds ATSF Small Indus. Flat 
TX Great s.w. Great s.w. GSW Industrial Flat 
TX Houston Bellaire SP Small Indus. Flat 
TX Houston Dollarup HBT Small Indus. Flat 
TX Lubbock Lubbock ATSF Class./Indus. Flat 
TX Port Arthur Train SP Class./Indus. Flat 
UT Salt Lake City Fourth South DB.GW Small Indus. Flat 
VA Crewe Train NQ Classification Flat 
VA Richmond Belle Isle sou Industrial Flat 
VA Roanoke Roanoke NW Class./Indus. Hump 
WA Gold Bar Train BN Small Indus. Flat 
WA Seattle House UP Small Indus. Flat 
WI Milwaukee Airline CMS PP Classif icatiou Hump 
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Yard Activity Rate Classification 

The FRA/SRI railyard study data were used to estimate the classification 

yard area corresponding to the average traffic rates determined for the low, 

medium and high activity categories. This was done by using the average 

railcar length of 2lm (69 ft) and distance between parallel classification 

trucks of 4.6m (15 ft) in conjunction with the number of cars classified per 

day and the number of classification trucks given by the SRI study for a yard 

type and traffic category to compute the equivalent length and width, and then 

the typical area covered by the classification tracks. Thus 

Equivalent length (L) • 2 x 
(rail cars/day) x (length/car)* 
(number of parallel tracks) 

Equivalent width (W) • (number of tracks) x (distance between 
tracks). 

Typical area covered (A) • W x L. 

The range of typical areas for the average traffic rates for low, 

medium and high activity traffic rates for low, medium and high activity 

hump and flat classification yards was also computed in the same manner. 

This provided 3 ranges (or bandwidths) of areas bracketing the low, medium 

and high traffic rate yard sizes. 

The classification portion dimensions for each of the sample hump and 

flat classification yards analyzed by EPIC were used to obtain the corres

ponding classification yard areas. These areas were compared to the 

previously determined area ranges and thus each yard was placed in one of 

the traffic rate categories. In this way, the traffic rate categories for 

*The factor of 2 accounts for the switching areas at end of the classified 
railcar storage area. 
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26 of the 30 sample hump yards (in cells 1, 2 and 3) were estimated (in 

the remaining 4 cases the yard dimensions were ambiguous). As a result, 9 

of the yards were placed in the low activity category, 9 in medium and 8 

in high. The sample flat classification yards were distributed into the 3 

traffic rate categories as follows: 12 low, 8 medium and 3 high (for 7 of 

the 30 sample yards, the dimensions were ambiguous). 

Examples of Sample RailYards 

The study area boundaries around two of the sample railyards are shown 

as examples in Figures K-1 and K-2. The corresponding study area land use 

analyses by EPIC are shown in Figures K-3* and K-4*• Also, typical data of 

railyard dimensions and noise source locations relative to yard boundaries are 

shown in Figures K-5 and K-6. 

*Code for symbols in Figures K-3 and K-4: 
y - railroad 

R • residential land 

c - commercial land 

I • industrial land 

A• agricultural land 

u • undeveloped land 

x • distance to residential land use 
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Name Akron, OH., Mill Street Yd., Ind.-Flat 

Land Use 

A 
B 
c 
D 
E 

Yard Dimensions 

Width B-B 

680' 

Noise Sources 

Repair Facilities-B 

None 

No. R.E. Dist. B 

3 160' 

Boundary 

0% 
90% 
10% 

0% 
0% 

Length 

3080' 

Master Retarder-B 

None 

Dist. B No. S.E. 

220' l 

2000' 

Dist. B-R 

Xl - 770' (SF) 
X2 - 1100' (SF) 

No. Retarder Stages 

Dist. B. Dist. B. 

250' 150' 

FIGURE K-5 • DATA SHEET FOR MILL STREET YARDS, AKRON, OHIO 
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Name California Bloomington, W. Colton, Class./Ind., Hump 

Land Use Boundary 

A 9% 
B 0% 
c 69% 
D 6% 
E 16% 

Yard Dimensions 

Width B-B 

Class. 
Receiving 
Departure 

1680' (1290'T-T) 
360' 

1390' 

Total Length 

Noise Sources 

Repair Facilities-B 

Engine 1190'' 495' 
Car 200', 1450' 

No. R.E. Dist. B Dist. 

2 130' 200' 
3 165, 200' 
2 1350' 360' 
3 495, 1190' 
1 1390' 330' 
1 1190' 500' 
3 495' 1190' 
3 595' 1120' 
7 760' 960' 
6 820' 700' 
2 860' 860' 

33 689.39 815. 85 

B 

Length 

5740' 
12010' 
5680' 

25200' 

2000' 

Dist. B-R 

O' (S.f .) south of east of R.yard 
230'(S.f.) north of west end of R.yard 
330'(S.f .) south of departure yard 

460'(s.f .) north of central portion 

Master Retarder-B No. Retarder Stages 

1 - 430', 530' 

No. S.E. 

3 
3 
2 
1 
1 

.1 
13 

Dist. B. 

165' 
200' 

1455' 
1390' 
1550' 
760' 

709.62 

3 & 4 stages 

Dist. B. 

1550' 
1515' 
265' 
330' 
155' 
960' 

1106;.92 

FIGURE K-6. DATA SHEET FOR WEST COLTON YARDS, BLOOMINGTON, CALIFORNIA 
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Yard Type 

Hump Class-
ification 

Flat Class-
if ication 

Flat Indus-
trial 

Small Flat 
Industrial 

All Yard 
Types 

Table K-5 

AVERAGE PERCENTAGE LAND USE DISTRIBUTION, ADJACENT 
TO RAILYARDS, BY YARD TYPE AND PLACE SIZE 

Average Percentage Land 
Use Distribution 

Place Size 
Land Use (Number of People) 

Classification <50,000 50,000 to 250,000 >250,000 

Residential 17.2 9.2 9 
Commercial 6.7 9.1 4.7 
Agricultural 3.2 11.2 47.6 
Industrial 40.0 25.4 8.6 
Undeveloped 33.0 45. 2 30. 2 

Residential 22.2 12.5 9.6 
Commercial 11.0 6.5 12.8 
Agricultural i.a 10.0 61.1 
Industrial 21.5 44.4 5.7 
Undeveloped 43.5 26.6 11.0 

Residential 13.0 16.0 9.0 
Commercial s.o 10.0 21.0 
Agricultural s.o l.O 0 
Industrial 52.0 69.0 51.0 
Undeveloped 20.0 5.0 9.0 

Residential 12.0 14.5 16.0 
Commercial 13.0 6.2 14.0 
Agricultural 11.0 3.6 0 
Industrial 36.0 50.2 61.0 
Undeveloped 28.0 15.3 10.0 

Residential 16.1 13.1 10.9 
Commercial 9.7 s.o 13.1 
Agricultural 6.0 6.5 21.2 
Industrial 37.4 47.3 31.6 
Undeveloped 31.1 23.0 15.1 

K-21 

All 
Population 

11.a 
6.8 

20. 7 
24. 7 
36.1 

14.8 
10.1 
24.3 
23.9 
21.0 

12.7 
13.0 
3.0 

57.3 
11.3 

14.2 
llol 
4.9 

49.1 
11.8 

13.4 
10.3 
13.2 
38.8 
23.1 



Yard Type 

Hump Class-
ification 

Flat Class-
ification 

Flat Indus-
trial 

Small Flat 
Industrial 

All Yard 
Types 

Table K-6 

AVERAGE PERCENTAGE LAND USE DISTRIBUTION, WITHIN 2000' 
OF RAILYARD BOUNDARY BY YARD TYPE AND PLACE SIZE 

Average Percentage Land 
Use Distribution 

Place Size 
Land Use (Number of People) 

Classification <50,000 50.000 to 250,000 >250,000 

Residential 30 23 28 
Commercial 5 10 7 
Agricultural 11 14 13 
Industrial 17 19 24 
Undeveloped 37 35 27 

Residential 42 32 31 
Commercial 10 10 13 
Agricultural 16 15 6 
Industrial 11 18 33 
Undeveloped 21 24 17 

Residential 22 49 26 
Commercial 5 21 22 
Agricultural 12 1 0 
Industrial 30 21 37 
Undeveloped 30 8 15 

Residential 31 28 25 
Commercial 14 12 14 
Agricultural 17 6 0 
Industrial 13 33 46 
Undeveloped 25 21 14 

Residential 31 33 28 
Commercial 9 13 14 
Agricultural 14 9 5 
Industrial 18 23 35 
Undeveloped 28 22 18 

K-22 

All 
Population 

27 
7 

13 
20 
33 

35 
11 
12 
21 
21 

32 
16 

4 
30 
18 

28 
14 

8 
31 
20 

31 
12 

9 
25 
23 
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APPENDIX L 

DERIVATION OF AVERAGE NOISE LEVELS 

FOR RAILYAR.D NOISE SOURCES 

The representative or average noise levels used in the noise impact 

health and welfare model are discussed in Sections 4 and S, and are summarized 

in Tables 4-1 and 5-4. The bases for determining the average noise level for 

~ach type of source are presented below. Reference numbers in this appendix 

are for those listed at the end of Section 5. 

Average Maximum Noise Level: 

The references and data shown below were used to obtain the baseline 

average maximum noise level for master and group retarders: 

o EPA-550/9-74-007, 1974 (1) 
Retarder 1 
I.max energy ave. • 116 dB* @ 100 ft (30 m); 58 measurements. 

(Range: Lmax • 90 to 140 dB*) 

Retarder 2 
Lmax energy ave. ~ 111 dB* @ 100 ft (30 m); 37 measurements. 

(Range: Lmax • 90 to 125 dB*) 

o Wyle Report 73-5, 1973 (6) 
Luaax energy ave. • 108 dB* @ 100 ft (30 m); 38 measurements. 

(Range: 1max • 96 to 115 dB*) 

o BBN RN 2709, 1974 (9) 
MPC Ft. Worth, TX. 
Lmax energy ave. • 109.5 dB* @ 100 ft (30 m); 113 measurements. 

(Range: I.max • 80 to 119 dB*) 

BN Chicago, IL. 
I.max energy ave. • 108.5 dB* @ 100 ft (30 m); 164 measurements. 

o Composite Lmax energy ave. (Lmax> • 111 dB*@ 100 ft (30 m); 
410 measurements. 

(Range: I.max • 80 to 140 dB*) 

*A-weighted sound level. 
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Average Single Event Level (SEL): 

The average SEL is dependent on the typical durations for retarder noise 

events. However, very little data on retarder SEL values or effective noise 

event durations ( ~ teff) were available. In one reference study, a sample 

noise-time history indicated durations of 1.5 to 2 sec between the 20 dB down 

points for clearly definable events.6 Thie reference study indicated 

typical Lmax • 110 dB* at 100 ft (30 m) with a 10 dB down point duration (t10) of 

1 sec and a typical SEL of 107 dB*. This implies that Ateff • 0.5 sec 

since: 

SEL • Lmax + 10 log Do teff • 

A few other data indicated a typical retarder squeal (at 100 ft or 30 m distance) 

could be represented by an equilateral triangle time-history with a maximum level 

of 110 dB* and a duration of 3.6 sec for the 30 dB down points (t30)•6,9 

Thie aeo results in ( Do teff) • O. 5 sec. 

Additional data on retarder noise events were obtained during noise 

measurements at railyards conducted for the EPA in 1978.13 Many of the 

clearly definable individual retarder noise events had triangular time

histories with t3o values in the 3 to 6 sec. range (the distances between 

source and measurement location were not defined). Longer duration noise 

events (8 to 15 sec) were complex patterns of closely spaced multiple 

events rather than a single pulse or squeal. It can be shown analytically 

that (for the single triangular shaped pulse) if tJo • 1, 3, 6 or 9 sec, 

then A teff • 0.15, 0.45, 0.9 and 1.35 sec, respectively. Visual exami

nation of the 1978 measurement data indicate typical A teff values in the 

0.5 sec range (Roseville, Barstow and Brosnan Hump Yards). 

Based on these data and other independent analytical comparisons, it is 

considered that the typical ~teff is approximately 0.5 sec. Thus, at 100 

ft (30 m) distance from the retarder, the typical or average SEL value (SEL) 

is 108 dB*. 

*A-weighted sound level. 
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Inert Retarders 

The inert retarder noise level data were obtained from one reference 

which presented measured levels for 96 noise events.6 The ranges of maximum 

levels measured was from 78 to 101 dB* at 100 ft (30 m), and the energy 

average maximum level (Lmax> for the 96 data points was 93 dB*. 

Since there were no data available on inert retarder noise event du

rations, it was assumed that 6teff • O.S sec (the same as for master and 

group retarders). Thus the reference or typical SEL value at 100 ft (30 m) 

was 90 dB*. 

Flat Yard Switch Engines 

Data were available from only one reference for noise levels of switch 

engines working in flat yard areas.6 Maximum noise levels were measured for 

30 events during acceleration passbys ("kicking" railcars) which apparently 

were conducted at throttle setting 1 to 2. The range of maximum noise levels 

at 100 ft (30 m) was 73 to 92 dB*, and the energy average level (Lmax> was 83 

dB*, 

In the noise model it was assumed that Lmax • 83 dB* (at 100 ft or 30 m) 

was the representative or typical level for all switchers (MS,IS, CSW, CSE and 

SE) except the hump lead switch engine (HS). 

Hump Lead Switch Engine 

Only a few data samples were available to indicate the typical noise 

level for hump lead switch engine passbys.6 These data indicated that Lmax 

was in the 76 to 80 dB* range at 100 ft (30 m). Therefore, an Lmax • 78 dB* 

was assumed for the noise impact model. 

*A-weighted sound level. 
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Idling Locomotives 

Two references contained numerous measurements of noise levels from a 

wide variety of types and sizes (HP) of rail locomotives at the stationary 

idle (throttle setting 0) condition.2,6 The measurements were obtained at 

distances of 50 to 150 ft (15.2 to 92 m) in railyards under a variety of 

operating conditions (including load tests, special tests near repair shops 

and groups of idling locomotives). These data were examined and, where 

required, normalized to the noise level of one locomotive at a distance 

of 100 ft (30 m). In those cases where the measured level was due to a line 

or group of locomotives, a standard analytical procedure was used to estimate 

the average level for one locomotive.6 One of the references presented data 

for "road engines" and "switch engines" without defining either type of 

. locomotive.6 The other reference listed the power rating (HP) of the 

locomotives for which noise levels were measured.2 

A summary of the data from these two references is presented below: 

Ref. 6 

Idle Noise Levels at 100 ft (30 m) 

Type of Locomotive Number* 

Road Engine 

Switch Engine 

5 

7 

1 

1 

l 

4 

L **(dB***> ave 

58 

70 

69 

62 

64 

65 

( ***) Lrange dB 

66 to 73 

63 to 67 

* Number of data points, or number of locomotives in group. 

** Energy average noise level for one equivalent locomotive. 

***A-weighted sound level. 
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Ref. 2 Size of Locomotive 

>2500 HP 

<2500 HP 

* Number of data points 
** Energy average noise level, 

Number* 

35 

7 

12 

1 

6 

1 

1 

A-weighted. 

** Lave (dB) 

68.3 

68.7 

65.9 

64.5 

68.5 

67.0 

66.5 

*** Lrange (dB) 

64.5 to 72 

61 to 70 

It was assumed that road haul locomotives were in the >2500 HP category, 

while switch engines were in the <2500 HP category. Then, the energy average 

levels for the data from the two references were: 

• 
Lave (<2500 HP) • 66.4 dB***; 27 samples. 

Lave (?,2500 HP) • 68.5 dB***; 55 samples. 

However, it appeared that most of the measured levels in this group may 

have included the effects of reflecting surfaces (repair shop buildings, rail 

cars and locomotives) and high level background noise. There were several 

specific measurement cases where the background noise levels were given, and 

the contribution of reflected noise was calculated.2,6 On the average the 

combination of these two effects tended to increase the measured locomotive 

noise levels by l.5 dB***. Therefore, in the absence of reflecting surfaces and 

background noise levels (within 15 dB of the locomotive noise level), the 

noise levels for idling locomotives (at 100 ft or 30 m) were: 

Lave (<2500 HP) • 65 dB*** 

Lave ~2500 BP) - 67 dB*** 

.***A-weighted sound level. 
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In the railyard noise impact model, it was assumed that switching 

operations were performed by a 50/50 mixture of locomotives above and below 

2500 HP. Therefore, the Lave value used in the model for an idling loco

motive was 66 dB*. 

Load Cell Operations 

Noise measurement data for locomotives operating in a stationary 

condition at high throttle settings (throttle setting 8) were available from 

4 references.1,2,6,9 The locomotives were operating under either a self

load condition or at a load test cell facility. The majority of the data 

samples (51 out of 59) were contained in one of the references.2 The size 

of the locomotives ranged from 1500 to 3600 HP, and the noise levels at 100 

ft (30 m) ranged from 84 to 94 dB*. The resulting energy average noise level at 

100 ft (30 m) was 90 dB*. 

Refrigerator Cars 

Noise levels from the diesel engine powered cooling units on refrigerator 

cars are a function of engine speed and which side of the car the measurement 

is being made. The cooling units typically operate at either low or high 

engine speed. Also the noise levels are usually greater on the side of the 

railcar where the diesel engine is located, as compared to the opposite side 

where the condenser is located. Several references are available which pre-

sent a total of approximately 100 samples of refrigerator car noise levels.6,12,17 

However, much of the data is not defined relative to both engine speed and 

side of railcar (engine vs. condenser). Therefore, only those noise data 

(about 23 samples) for which specific operating conditions and measurement 

locations were known were used to derive the representative average noise 

level for refrigerator cars.6,17 These data were grouped according to 

engine speed for both sides of the cooling unit, and the energy average noise 

level for each group of data was calculated (the noise levels were measured 

at 50 ft or 15 m): 

*A-weighted sound level. 
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High Throttle 

Engine side 

Condenser side 

Low Throttle 

Engine side 

Condenser side 

L • 79.2 dB*(7 samples) 

L • 70.9 dB*(7 samples) 

Lave • 77*dB (both sides) 

L • 73.9 dB*(4 samples) 

L • 65.5 dB*(5 samples) 

Lave • 72*dB (both sides) 

The weighted (energy) average for both sides at each throttle setting was 

calculated since the refrigerator cars are likely to be randomly oriented in 

the railyards, and thus it was assumed that it would be equally likely (over 

the total number of railyards) for the receiving property areas to be subject

ed to the high and low noise sides. Also, the recent references indicated 

that high engine speed operation typically occurred for only 10 minutes per 

hour.12 Thus, the weighted energy average level for both speeds and both 

sides was 73 dB* at 50 ft (15 m). The reference level thus used in the 

noise impact model was L • 67 dB* at 100 ft (30 m). 

Railcar Coupling (Impact) 

Several references provided noise level data for railcar coupling impact 

events.6,9,11 Two of the references which were initially available did not 

include either coupling speed data correlated to the noise level, or noise 

event durations from which SEL values could be determined.6,9 These two 

references provided 133 noise level samples which indicated a maximum noise 

level range of 79 to 115 dB* at 100 ft (30 m), with an energy average level 

of 100 dB*. 

Subsequently, however, additional data became available which provided 

impact noise levels (Lmax and SEL) correlated to coupling speeds, and which 

indicated the probability distribution for coupling speeds.10,11 Assuming 

that the noise level and speed distributions would hold for all railyards, it 

was possible to calculate the expected energy average noise level for car 

*A-weighted sound level. 
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impact events. Essentially, the expected level is the integral of the product 

of the noise-speed and speed-probability functions. Due to the form of the 

available data, the value of this integral was obtained using probability and 

noise level values in 1 MPH class intervals according to the equation: 

Li(v) • energy average maximum noise level for car impact events 

in each i speed class (1 MPH interval); 

Pi(v) • the probability associated with each coupling speed class 

interval. 

The basic data used for this determination consisted of 31 samples of I.max 

and SEL values for coupling noisell, and 61,000 samples of car coupling 

speeda.10 These data are summarized below: 

Speed (v) 
Interval 

(MPH) P1(v)10 Li (dB**) ll SELi(dB**)ll 

0-1 .001 65.3 58.7 Extrapolated* 
1-2 .035 80.9 73.6 
2-3 .092 89.2 81.6 
3-4 .179 92.0 86.2 Calculated 
4-5 .256 95 .6 90.6 from 
5-6 .270 99.7 94.3 Measured 
6-7 .101 101.6 96.3 Noise Levels 
7-8 .039 103. 7 98.5 
8-9 .018 106.1 100.1 
9-10 .001 107.l 102.2 Extrapolated* 

10-11 .002 108.5 103.7 
11-12 .001 109.8 105.1 
12-13 .0002 111.0 106.4 
13-14 .0002 112.1 107.6 
14-15 .00007 113.1 108.7 
15-16 .00002 114.0 109. 7 
16-17 
17-18 .00002 us. 7 lll.6 

* The extrapolated data were obtained by extending a smooth curve through the 
energy average levels derived from the measured levels in each of the speed 
class intervals from 2 to 7 MPH. 

**A-weighted sound level. 
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The baseline expected noise level values were: 

Max Lexp • 98.8 dB* at 100 ft (30.5 m). 

SELexp • 93.5 dB* at 100 ft (30.5 m). 

In addition, two possible impact noise control options were considered -

limiting coupling speeds to 6 MPH, or to 4 MPH. Expected noise level values 

for these cases were determined by assuming that for the 6 MPH speed limit 

case, all couplings above 6 MPH would be redistributed into the 5 to 6 MPH 

interval. And for the 4 MPH speed limit case, all couplings above 4 MPH 

would be redistributed into the 3 to 4 MPH interval. The results were: 

0 6 MPH Speed Limit, Max Lexp • 97.3 dB* 

SELexp • 92.0 dB* 

0 4 MPH Speed Limit, Max Lexp • 91.7 dB* 

SELexp • 85.8 dB* 

*A-weighted sound level. 
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APPENDIX M 

POPULATION DENSITY 

In some cases of yards located in scarcely populated areas, the study 

areas were enlarged to include at least one population centroid. It was 

indicated by CACI that as long as population within the study area was 500 or 

more people, the accuracy of the population estimate was at least 10 percent. 

The site specific or local average population density is not equal to 

true residential density since in each study area, the land surface area 

used to obtain the density value includes the commercial, industrial, agri

cultural, and undeveloped land. However, the local average density obtained 

by this procedure reflects more accurately the population impacted than would 

be the case if the gross average population density for an entire urban area 

were used. Also, in the health and welfare impact model, the impact is 

determined according to an integration of density over area so that correct 

local population is accounted for independent of the micro-distribution of 

people in the study area. 

Since the number of railyards were given according to 4 yard types 

and 3 place sizes, there were 12 cells or groups of yard samples to be 

evaluated. The local average population density within the selected study 

area at each railyard was calculated, and the resulting density ranges 

obtained for the yard types within each cell and for each place size class are 

shown in Table M-1. 

For the 4 cells (or groups of railyards) in the small place size 

(less than 50,000 people) class, the local average population densities 

ranged from 9 to 10,100 people. The population densities around rail

yards located in the medium place size and large place size classes, 

respectively, ranged from 90 to 8135 people/sq.mi. and from 4 to 21,594 

people/sq.mi. 
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Yard Type 

Hump Classifi-
cation 

Flat Classifi-
cation 

Flat Classifi-
cation 

Small Industrial 

Table M-1 

RANGE OF LOCAL AVERAGE POPULATION DENSITIES 
AROUND SELECTED RAILYARDS 

Range of Population Density (People/Sq.Mi.)* 

Place Size (Population Range): 

1. Less than 
50,000 

234 to 10,068 

9 to 2,580 

143 to 6,833 

12 to 8,169 

2. 50,000 to 
250,000 

90 to 4,520 

127 to 6,625 

1,285 to 8,135 

549 to 4,581 

3. Greater than 
250,000 

377 to 21,594 

4 to 17,507 

39 to 19,604 

658 to 17,049 

* Local Average. To convert to people/sq km, multiply by 0.386. 
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Evaluation of the density data indicated low correlation between yard 

type and population density, and a wide distribution of numbers of yards 

throughout the density range for each cell. Therefore, in each 

place size, the densities for the 40 sample yards were placed into 7 

density classes and the number of yards in each density class was counted. 

This distribution is shown in Table M-2. A weighted average density was 

computed for the railyards in each of the seven density classes for each 

place size category. The weighted average density for each class was 

obtained by summing the corresponding study area and population values 

for the yards in each density range and dividing the total population by 

the total area: 

l; 
AVG P • i Pi/l;Ai 

i 

The results are shown in Table M-3. These weighted average density 

values were used to represent the local average population densities for 

the railyards in each density range. 
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Table M-2 

DISTRIBUTION OF SAMPLE RAIL YARDS 
BY POPULATION DENSITY RANGE 

Place Size 
Population Density Place Size Place Size Population Greater 
Range (People/Sq.Mi.) less than 50,000 to Density Range than 250,000 

50,000 people 250,000 people (People/Sq. Mi.) people 

<500 8 4 <1000 6 

500 to 1000 6 5 1000 to 3000 10 

1000 to 2000 13 6 3000 to 5000 13 

2000 to 3000 7 7 5000 to 7000 2 

3000 to 5000 2 10 7000 to 10,000 2 

5000 to 7000 2 4 10000 to 15000 3 

7000 to 11000 2 3 15000 to 22000 4 
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Population Density 
Range (People/Sq.Mi.) 

<500 

500 to 1000 

1000 to 2000 

2000 to 3000 

3000 to 5000 

5000 to 7000 

7000 to 11000 

Table M-3 

AVERAGE POPULATION DENSITY FOR EACH 
DENSITY RANGE CLASS 

Place Size Place Size Population 
leas than 50,000 to Density Range 

50,000 people 250,000 people (People/Sq. Mi.) 

190 230 <1000 

780 690 1000 to 3000 

1580 1470 3000 to 5000 

2510 2390 5000 to 7000 

4070 4050 7000 to 10000 

5810 5920 10000 to 15000 

9480 7480 15000 to 22000 

M-5 

Place Size 
Greater 

than 250, 000 
people 

420 

1480 

3880 

5750 

8540 

11700 

19540 



Table M-4 

DISTRIBUTION OF HUMP YARDS BY PLACE SIZE, 
TRAFFIC RATE CATEGORY AND POPULATION 

DENSITY RANGE 

Population Number of Yards 
Place Size Density Range Traffic Rate Category 

(Thousands of People) (People/Mile2) Low Medium High Total 

<500 4 4 3 11 
S00-1000 3 3 2 8 

1000-2000 6 6 4 16 
50 2000-3000 3 3 2 8 

3000-5000 1 1 1 3 
5000-7000 1 l 1 3 
7000-11000 1 1 1 3 

Total 19 19 14 S2 

<500 2 1 1 4 
500-1000 2 2 1 5 

1000-2000 2 2 1 s 
50-250 2000-3000 2 2 l 5 

3000-5000 4 3 2 9 
5000-7000 1 l 1 3 
7000-11000 1 1 1 3 

Total 14 12 8 34 

<1000 2 2 1 5 
1000-3000 3 4 2 9 
3000-5000 4 5 3 12 
5000-7000 1 1 1 3 

250 7000-10000 l 1 1 3 
10000-15000 1 1 0 2 
15000-22000 1 2 1 4 
Total 13 16 9 38 

Total 124 
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Table M-5 

DISTRIBUTION OF FLAT CLASSIFICATION YARDS 
BY PLACE SIZE, TRAFFIC RATE CATEGORY 

AND POPULATION DENSITY RANGE 

Population Number of Yards By 
Place Size Density Range Traffic Rate Category 

(Population Range) (People/Mile2) Low Medium High Total 

<500 64 41 21 126 
500-1000 48 31 16 95 

1000-2000 103 65 33 201 
1. Lese than 50,000 2000-3000 58 37 19 114 

3000-5000 16 10 5 31 
5000-7000 16 10 5 31 
7000-11000 16 10 5 31 
Total 321 204 104 629 

<500 14 9 4 27 
500-1000 20 12 7 39 

1000-2000 20 12 7 39 
2. 50,000 to 250,000 2000-3000 20 12 7 39 

3000-5000 39 24 13 76 
5000-7000 11 7 3 21 
7000-11000 11 7 3 21 
Total 135 83 44 262 

<1000 17 10 6 33 
1000-3000 29 18 9 56 

. 3000-5000 34 21 ll 66 
5000-7000 9 6 3 18 

3. Greater than 250,000 7000-10000 6 3 2 11 
10000-15000 8 5 2 15 
15000-22000 12 7 4 23 
Total 115 70 37 222 

Total 1113 

M-7 



Table M-6 

DISTRIBUTION OF INDUSTRIAL FLAT YARDS 
BY PLACE SIZE AND POPULATION DENSITY RANGE 

Place Size 
{Thousands of People) 

Population 
Density Range 

(People/Mile2) Number of Yards 

<500 170 
500-1000 128 

1000-2000 272 
50 2000-3000 153 

3000-5000 42 
5000-7000 42 
7000-11000 42 

849 

-500 24 
500-1000 36 

1000-2000 36 
50-250 2000-3000 36 

3000-5000 69 
5000-7000 19 
7000-11000 19 

239 

<1000 44 
1000-3000 73 
3000-5000 88 
5000-7000 23 

250 7000-10000 15 
10000-15000 21 
15000-22000 29 

293 

Total 1381 
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Table M-7 

DISTRIBUTION OF SMALL INDUSTRIAL FLAT 
.BY PLACE SIZE AND POPULATION DENSITY RANGE 

Place Size 
(Thousands of People) 

50 

50-250 

250 

Population 
Density Range 

(People/Mile2) Number of Yards 

<500 253 
500-1000 189 

1000-2000 404 
2000-3000 227 
3000-5000 63 
5000-7000 63 
7000-11000 63 
Total 1262 

<500 13 
500-1000 20 

1000-2000· 20 
2000-3000 20 
3000-5000' 38 
5000-7000 11 
7000-11000 11 
Total·.· 133 

" 

<1000' 23 
1000-3000 39 
3000-5000 ' 47 
5000-7000 12 
7000-11000 8 

11000-isooo 11 
15000-22000 16 
Total·: 156 

·Total 1551 
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lllLL ST. 1'AllD 
ADON, OHIO 

DEG MIN SEC 
LATITUDE 41 1 30 
LOMCITUUE 81 30 0 

4 POINT POLYGON 

VEJCHTJNC PCT 100% 

POPULATION 
TOTAL 4.584 100.0% 
VBlTE 3328 72.6% 
REG RO 1253 27. )% 
OTHER. 3 o.u 
SPAN 13 0.3% 

FAMILY INCOME (000) 
$0•5 . 334 32.0% 
$5-7 148 14.2% 
$7-10 259 24.8% 
$10-15 225 21.6% 

DEKOCRAPHlC PROFILE REPORT PACE 1 

* * * * * * * * * * * * * * * * * * * * * 
* LA TEST CHANCE * 
* t:ROH 70 * * 1977 POPULATION 3691 -893 * 
* 1977 HOUSEHOLDS 1420 -166 * 
* 1977 PER CAP INCOME $ 3895 $ 1064 * 
* * * ANNUAL COMPOUND GROWTH -3.0% * 
* * * * • * * * * • ~ * • • * * • * * * * 

1970 CENSUS DATA 

AGE AND SEX 
MALE 

0-5 227 10.0% 
6-13 320 14.1% 
14-ll 203 9.0% 
18-20 201 8.9% 
21-29 388 17.1% 
30-39 162 7.1% 
40-49 231 10.2% 
S0-64 273 12.0% 
65 + 262 ll.6% 
TOTAL 2267 
HEDIAN(AGE) 2 5. 2 

FEMALE 
234 10.1% 
320 13.6% 
183 7. 9% 
177 7.6% 
320 13.8% 
207 8. 9% 
196 a.5z 
371 16.0% 
311 13.4% 

2319 
27.9 

TOTAL 
10. u 
14.0% 

8.4% 
8. 2% 

15. 4% 
8.0% 
9.3% 

14.0% 
12. 5% 

26.4 

$15-25 70 6.7% HOME VALUE (000) OCCUPATION 
$2~-50 4 0.4% $0-10 198 44. 9% 
$SO+ 4 0.4% $10-15 208 4 7. 2% 
TOTAL 1044 $1 S-20 34 7.7% 

AVE RACE 
HE DIAN 

UNT 
$0-100 
$100-1 so 
$150-200 
$200-2 so 
$250 + 
TOTAL 

AVERA CE 
MEDIAN 
% RENTER 

UNITS IN 
1 
2 
3•4 
S-9 
10-49 
so+ 
MOBILE 

$ 8082 
$ 7463 

788 
162 

19 
4 
1 

974 

$ 7S 
$ 62 
68.8 

80.9% 
16. 6% 
2. 0% 
0.4% 
o.u 

STRUCTURE 
803 52.0% 
275 17.8% 
114 7.4% 

81 s. 2% 
209 J3.5% 

63 4.U 
0 0.0% 

$20-25 
$25-35 
$3S-50 
00+ 

TOTAL 

0 
l 
0 
0 

441 

AVERAGE $10524 
MEDIAN $10529 
% OWNER 31.2 

AUTOMOBILES 
NONE 532 
ONE 760 
TWO 230 
THREE+ SS 

HOUSEHOLDS WITH: 

0.0% 
0.2% 
0.0% 
0.0% 

33.7% 
48. 2% 
14.6% 
3. S% 

TV 1365 86.1% 
WASHER 1031 65.0% 
DRYER 454 28,6% 
D l S H\I SH 5 6 3 ,.5 % 
AIKCOHU 144 9.1% 
FREEZER 249 15.7% 
2 HOMES 49 3.1% 

MGR/PROF 
SALES 
CLERICAL 
CRAFT 
OPERTlVS 
LABORER 
FARM 
SERVICE 
PRIVATE 

EDUCATION 
0-8 
9-11 
l2 
13-15 
16 + 

HOUSEllOLD 
FAH ·POP 
lNDIVI DS 
GRP QTRS 
TOT POP 

209 
56 

250 
U9 
404 

85 
1 

275 
27 

ADULTS 
819 
653 
627 

73 
76 

13. 9% 
3. 7% 

16. 6% 
13. 2X 
26.8% 

5.6% 
o.u 

18.3% 
1.8% 

) 25 
36.U 
29.0% 
27.9% 

3.2% 
3.U 

PARAMETERS 
3714 81.0X 

636 13.9% 
234 5. u 

4584 

HO OF HHtS 1586 
NO OF FA~tS 1098 
AVG HH SIZE 2.7 
AVG FAM SIZE 3.4 

CACI, INC 

FIGURE M-1. DEMOGRAPHIC PROFILE REPORT OF MILL STREET 
YARDS', AKRON, OHIO 
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W • COLTON YARD 
ILOOHINCTON, CALIF. 

DEC HIN SEC 
LATITUD& 34 7 30 
LONGITUDE 117 22 30 

4 POINT POLYGON 

WEICKTINC PCT 100% 

POPULATION 
TOTAL 
WHITE 
NEGRO 
OTHER 

SPAN 

8647 
8513 

27 
107 

1318 

100.0% 
98. 5% 

0.3% 
J .n 

15.2% 

INCOME (000) 
399 18. 7Z 
264 12.4% 
53S 25.U 
684 32. u 

DEMOGRAPHIC PROFILE REPORT PAGE 1 

• • • • * * * * * * * * * * * * * * * * • 
• LATEST CHANCE * 
• FlOK 70 * * 1977 POPULATION 8964 317 * 
* 1977 HOUS EllOLDS 2821 331 * 
• 1977 PER CAP INCOME $ 4541 $ 2163 * 
• • * ANNUAL COMPOUND GROWTH O. SI * 
* * • * * * * * * * • * * • * • • * * * • 

1970 CENSUS DATA 

AG! AND SEX 
HALE 

0-5 493 11.51 
6-13 880 20.5% 
14-17 432 10.11 
18-20 182 4.2% 
21-29 476 11.1% 
30-39 494 11.5% 
40-49 497 11.6% 
50-64 485 11.3% 
65 + 357 8.3% 
TOTAL 4296 
MEDIAN(AGE) 24.0 

FEMALE 
498 ll.4% 
808 18. 6% 
371 8. 5% 
207 4. 8% 
572 13.U 
482 11. u 
512 ll.8% 
499 11.5% 
403 9.31 

4352 
25.6 

TOTAL 
11.5% 
19. 5% 

9.3% 
4.5% 

12.1% 
11.3% 
11•7% 
11.4% 
8.8% 

24.9 

FAMILY 
$0-S 
u-1 
$7-10 
$10-15 
$1S-25 
$2 5-50 
$SO + 
TOTAL 

225 10.5% HOME VALUE (000) OCCUPAT.lON 

AVERAGE 
MEDIAN 

RENT 
$0-100 
$1 00-1 50 
$1 so-200 
$200-2 50 
$250 + 
TOTAL 

AYER ACE 
MEDIAN 
l RENTER 

UNITS IN 
l 
2 
3-4 
5-9 
10-49 
so + 
HOii ILE 

27 1.3% $0-10 214 14.0% 
0 0.0% $10-15 634 41.5% 

2134 $15-20 420 27.51 

$ 9410 
$ 9265 

449 67. 3% 
171 25. 61 

46 6. 9% 
1 0.1% 
0 o.oz 

667 

$ . 88 
$ 74 
30.4 

STRUCTUkE 
2113 85.5% 

22 o. 9% 
29 1. 2% 
18 o. 7% 
8Z 3. 3% 

1 0.01 
206 8.3% 

$20-25 
$2S-35 
$35-50 
$50 + 

TOTAL 

AVERAGE 
HE DIAN 
% OWNER 

169 
70 
14 
1 

1528 

$154 43 
$14338 

69.6 

AUTOMOBILES 
NONE 166 
ONE 1130 
TWO 941 
THREE+ 237 

HOUSEHOLDS WITH: 

11.U 
4. 6% 
o. 9% 
0.5% 

6. 7% 
45. 7% 
38.0% 

9. 6% 

TV 2359 94.7% 
WASHER 1732 69.6% 
DRYER 811 32.61 
DlSll~SK 329 13.2% 
AlRCOND 1179 47.)% 
Fll£E1.Ek 602 24.2% 
2 HOMES 37 1.5% 

MGR/PROF 
SALES 
CLERICAL 
CRAFT 
OPERTIVS 
LABORER 
FARM 
SERVICE 
PRIVATE 

EDUCATION 
0-8 
9-11 
12 
13-1 s 
16 + 

HOUSEHOLD 
FAM POP 
INDIVIDS 
GRP QTRS 
TOT POP 

362 13.U 
181 6. 9% 
392 15.0% 
5~2 22. 2% 
582 22. 2% 
151 5.8% 

52 2.01 
301 II.SI 

15 0.6% 

ADULTS ) 2 5 
1151 26. 9% 
1175 27.4% 
1378 32.2% 
438 1o.2% 
142 3.31 

PAR.AHETEllS 
7996 92. 5% 

449 5.2% 
202 2.3%. 

8647 

NO OF HH1S 2490 
NO OF FAH1S 2127 
AVG UH SIZE 3.4 
AVG FAH SI7.& lo8 

CACI, INC 

FIGURE M-2. DEMOGRAPHIC PROFILE REPORT OF WEST COLTON YARD, 
BLOOMINGTON, CALIFORNIA 
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APPENDIX N 

SOURCE ACTIVITY AND NOISE LEVELS 

Source Activity Levels 

A significant portion of the yard activity data used as input for the 

railyard health/welfare impact model was based on information presented 

in a railroad yard survey conducted for DOT in 19761. In this study, yard 

activity was presented according to yard type, function and level of activity 

for hump and flat railyards. These data have been extracted and presented in 

Tables N-1, N-2, N-3, and N-4. The activity data were used to develop the 

general noise generation and propagation equations for each source identified. 

Stationary sources such as groups of retarders were modeled as a single 

virtual source placed at the geometric center of the grouping. However, since 

the EPIC survey of 120 railyards indicated considerable variation in the 

geometric configuration of the 4,169 railyards, the exact location for each 

noise source relative to its corresponding yard boundary cannot be determined. 

However, the railyard survey did result in the identification of represent

ative railyard dimensions. 

Hump yard complexes are typically composed of yard areas with three 

separate functions: receiving, classification and departure. In general, 

specific activities and functions are performed in each component yard 

and thus, the different yard noise sources are located by function in the 

component yards. These noise source distributions within the component 

yards are presented in Table N-5. 

There is a high degree of uncertainty concerning the location of individual 

noise sources such as idling locomotives, refrigeration cars and load test 

areas within the railyarda. Refrigerator cars and idling locomotives could 

possibly be found in all yard areas. Load test f•cilities are usually located 

between or to one side of the yard areas. 

Classification flat yards also have areas similar to hump yards which 

are differentiated by the specific function performed. Except for retarders, 
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Table N-1 

ACTIVITY DESCRIPTORS AND TRAFFIC PARAMETERS FOR HUMP RAILYARDS 

Yard Activity Descriptors Yard Activity Level: 
Low Medium High 

Inbound Road-Haul Trains Per Day 8 14 27 
Outbound Road-Haul Trains Per Day 8 14 25 
Local Trains Dispatched Per Day 2 3 5 

* 32 84 150 Makeup Train Operations Per Day 
Number of Classification Tracks 26 43 57 
Number of Receiving Tracks 11 11 13 
Number of Departure Tracks 9 12 14 
Capacity of Classification Yard (Cars) 1447 1519 2443 
Capacity of Receiving Yard (Cars) 977 1111 1545 
Capacity of Departure Yard (Cars) 862 969 1594 
No. * 56 35 of Cars Per Classification Track 43 
No. of Cars Per Receiving Track* 89 101 119 
No. of * 96 81 114 Cars Per Departure Track 
Number of Cars Classified Per Day 689 1468 2386 
Average Outbound Road-Haul Cars Per Train* 79 75 92 
Average Local Cars Per Train 43 83 63 
Hump Engine Work Shifts Per Day 3 5 6 
Makeup Engine Work Shifts Per Day 3 6 11 
Local Makeup Train Operations Per Day * 2 18 20 
Industrial and Roustabout Engine Work-Shifts Per Day 4 3 14 

*computed From Yard Activity Data. 1 
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Table N-2 

ACTIVITY DESCRIPTORS AND TRAFFIC PARAMETERS FOR FLAT CLASSIFICATION 
AND CLASSIFICATION/INDUSTRIAL RAILYARDS 

Yard Activity Descriptors 

Inbound Road-Haul Trains Per Day 
Outbound Road-Haul Trains Per Day 
Local Trains Dispatched Per Day 
Makeup Train Operations* Per Day 
Number of Classification Tracks 
Standing Capacity of Classification Yard 
Number of Cars Classification Per Day 
Switch Engine Work-Shifts Per Day 
Maximum No. of Cars Per Classification Track* 
Average Outbound Road-Haul Train Cars Per Day* 
Local Train Makeup Operations Per Day* 
Industrial and Roustabout Work-Shifts Per Day 

*computed From Yard Activity Data.l 

N-3 

Yard Activity Level: 
Low Medium High 

3 
3 
2 

12 
14 

653 
288 

4 
47 
73 

2 
2 

6 
7 
3 

28 
20 

983 
711 

7 
49 
68 

3 
4 

10 
11 

2 
44 
25 

1185 
1344 

10 
47 
86 

8 
6 



Table N-3 

TRAFFIC PARAMETERS FOR FLAT INDUSTRIAL YARDS 

Yard Activity Descriptors 

Inbound Road-Haul Trains Per Dar 
Outbound Road-Haul Trains Per Day 
Local Trains Dispatched Per Day 
Cars Switched Per Day 
Switch Engine Work-Shifts Per Day 

Table N-4 

Yard 
Activity 

Level 

1 
1 
1 

140 
3 

TRAFFIC PARAMETERS FOR SMALL INDUSTRIAL FLAT YARDS 

Yard Activity Descriptors 

Inbound Local Trains Per Day 
Outbound Local Trains Per Day 
Cars Switched Per Day 
Switch Engine Work-Shifts Per Day 

N-4 

Yard 
Activity 

Level 

1 
1 

30 
1 
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Table N-5 

HUMP YARD NOISE SOURCE GROUPINGS AND DISTRIBUTION BY 
COMPONENT YARD TYPE* 

Receiving Yard Classification Yard Departure Yard 

·Hump Retarders (Master 
Switchers and Group) 

Source Source Source 
Location (a) Location (b) Location (d) 

Area Inbound Area Idling Locomotives Area 
Trains Load Tests 

Car Impacts 

Source Inert Retarders 
Location (c) Refrigeration Cars 

Area Cap Impacts 

*Except for retarders, source operations and distribution are similar for 
classification £lat yards. 

Makeup 
Switchers 

Industrial 
Switchers 

Outbound 
Trains 



which are not usually found in flat yards, the distribution of sources is 

similar to that shown for hump yards in Table N-5. However, the other flat 

yards do not perform all of the functions performed in the classification 

yards and the noise source types and operation areas will be distributed 

differently. Discussion with rail industry personnel indicated that, in 

general, switch engines operate at each end of the yard, and the other 

sources are located inside the main yard area. The noise source location 

areas for industrial and small industrial flat yards are indicated in Table 

N-6. 

Source Noise Levels 

A noise generation equation, or model, has been developed for each 

identified yard noise source. The yard noise sources are categorized as 

either moving or stationary. The noise generation equations are developed 

in terms of Ldn for all sources. 

The Ldn value for each yard source is computed using the empirical 

data base on railyard source noise levels obtained from equipment and 

facility noise surveys and measurement studies, and from the yard activity 

data study.4,5 A discussion of the data used in estimating the noise 

generated by each railyard source is presented below. 

For yard activities or operations which are performed on a 24-hour 

per day basis, the number of occurrences or level of yard activity was 

indicated by rail industry consultants to be distributed uniformly during the 

daytime and nighttime periods. 

Hump Yard Noise Sources 

1. Inbound/Outbound Road-Haul and Local Train Operations 

Based on average train lengths and power requirements, it was assumed 

that the local and road-haul trains entering and leaving the yard complex 
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Table N-6 

INDUSTRIAL AND SMALL INDUSTRIAL FLAT YARD NOISE SOURCE GROUPINGS 

Industrial 

Area (a) 

Area (b) 

Noise 
Source 

Inbound Trains 
Switch Engines 

Car Impacts 
Outbound Trains 

N-7 

Small Industrial 

Area (a) 

Area (b) 

Noise 
Source 

Inbound Trains 
Switch Engine 

Car Impacts 
Outbound Trains 



are powered by one and three engines, respectively. Train operations were 

modeled as moving point sources and were assumed to take place within the 

receiving and departure yard components at a speed of approximately 5 MPH. 

The number of local and outbound road-haul train operations were combined 

and treated as a single source type. The number of train operations for 

each the hump yard activity categories is shown in Table N-1. The train 

arrivals and departures were uniformly distributed over the daytime and 

nighttime periods in accordance with the opinion regarding uniform distribu

tion of rail operations by rail industry personnel. Adjustments were made 

to the Ldn values to account for short periods of high-throttle operation 

and multiple engine configurations. 

2. Hump Switch Engine Operations 

Hump engine operations were modeled as moving point sources which 

operate in the receiving yard component of the hump yard complex at a speed 

of approximately four miles per hour. In determining the number of engine 

pass-bys it was assumed that the average cut of cars to be humped contained 50 

cars, since that is the practical limit indicated for a single switch engine. 

The number of pass-bys per hump engine "trick .. (work-shift) is computed 

by dividing the average number of cars classified per hump engine trick 

by 50 and multiplying by two. The factor of two accounts for the number 

of passes required by each hump operation, one to get into position to 

push the cut of cars and another to perform the push. 

As an example, the computation of the number of hump engine pass-bys 

for the low activity category hump yard will be presented. Table N-1 shows 

that on a daily basis, there are 689 cars classified by three hump engine 

tricks. It is assumed that the yard operates 24-houre per day with two tricks 

during the daytime period and one during the nighttime period, giving an 

average number of cars classified per hump engine trick of 230. The number of 

pass-bys per hump engine per shift is therefore equal to nine (2. :x 230/50). 

For the medium and high traffic activity hump yards the number of pass-bys per 

engine trick is approximately 20 to 32, respectively. 
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3. Retarders - Master, Group, Intermediate and Track 

The master, group, intermediate and track retarders were modeled as 

a grouped point source located at the geometric center of the retarders. 

The Ldn resulting from cars passing through the retarders is determined 

from the number of cars classified per day, number of retarders passed by 

each car and the percentage of cars which cause retarder noise events. 

Examination of the available data indicated that on the average each car 

classified passes two retarders, and that retarder squeal occurs approxi

mately 50 percent of the time. Using the number of cars classified per 

day for the low, medium and high traffic activity hump yards as shown in 

Table N-1, the number of retarder noise events per day is 700, 1500 and 

2400, respectively. 

4. Inert Retarders 

Inert retarders were also modeled as a grouped point source located 

at the geometric center of the retarders. In the absence of any data, it 

was assumed that each car leaving the classification yard passe~ a retarder 

and that approximately 85 percent produce a noise event. It was also assumed 

that the total number of cars passing the retarders is equal to the number of 

cars classified per day. 

5. Car Impacts 

Car impacts were modeled as two groups of stationary point sources 

located in the classification yard component of the hump yard complex. It 

was assumed that the total number of car impacts is equal to one-half the 

number of cars classified per day (see Table N-1), and that the impact noise 

events were evenly distributed during day and night periods.6 The final 

section of this appendix discusses the basis for the impact event rate. 

6. Makeup, Industrial and Other Switch Engine Operations 

Makeup, industrial and other switch engine operations were modeled as 

moving point sources which operate in the departure yard component of the hump 
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yard complex at a speed of approximately four miles per hour. It was assumed 

that the total number of cars leaving the classification yard component per 

day (assumed equal to the number classified per day) is removed in such a way 

so that an equal number of cars is handled by each switch engine work shift. 

Therefore, the number of cars handled per work shift is equal to the total 

number of cars classified divided by the total number of work shifts. Assum

ing that 10 cars are handled per switch engine operation, the number of pass

bys per work shift was computed by dividing the number of cars handled per 

work shift by 10 and, assuming round trips are performed, multiplying the 

result by 2. The total number of pass-bys per day was determined by multiply

ing the number of pass-bys per work shift by the total number of work shifts. 

7. Idling Locomotives and Refrigeration Cars 

Both idling locomotives and refrigeration cars were modeled as grouped 

point sources located in the classification yard component. However, the 

baseline Ldn was developed from a truncated line source model which trans

formed the line of point sources into a grouped or virtual point source. This 

was considered appropriate since the sources may be grouped in a square or 

rectangular pattern. The resulting expression which accounts for the number 

of sources and rows, and extra air and ground absorption is given by: 

Ldn ~ LeqH + 10 log f z!(NHd+lONH0 )J + 8 log(l.33N1) 

+ 10 log(NR) - K(D) 

D 
- 20 log(-) 

Do 

NR 

Do 
D 

K(D) 

• baseline day-night average noise level, dB 

• average noise level (per I-hour period) of a 
single locomotive or refrigeration car at a 
distance of 100 feet (30 m), dB 

• number of locomotives or refrigeration cars 
per row 

• number of hours of operation during daytime (d) 
and nighttime (n) 

• number of rows of locomotives or refrigeration cars 

• 100 feet (30 m) 

• distance from source to yard boundary 

• air and ground absorption 
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Based on the number of locomotives and refrigeration cars in the rail 

company inventory, ~he number of rows and the number of idling locomotives 

and refrigeration cars per row assumed for each hump yard traffic category 

are shown below:l,2 

IDLING REFRIGERATION 
TRAFFIC LOCOMOTIVES CARS 

RATE NUMBER NUMBER NUMBER NUMBER 
CATEGORY OF ROWS PER ROW OF ROWS PER ROW 

Low 2 2 2 5 

Medium 3 2 4 5 

High 3 2 6 5 

8. Locomotive Engine Load Tests 

Locomotive load tests were modeled as stationary point sources located in 

the classification yard component. It was assumed that load tests are con

ducted at high activity category hump yards only. Also, it was assumed that 

one 6-hour test was performed per day with 4 and 2 hours of operation occurr

ing during the daytime and nighttime periods, respectively. 

Plat Classification Yard Noise Sources 

1. Inbound/Outbound Road-Haul and Local Train Operations 

As previously discussed, it was assumed that local and road-haul trains 

entering and leaving the classification yard complex are powered by one and 

three engines, respectively. Train operations were modeled as moving point 

sources and were assumed to take place in the receiving and departure yard 

components at a speed of approximately five miles per hour. The number of 

local and outbound road~haul train operations was combined and treated as a 

single source type. The.number of train operations for the three flat class

ification yard activity categories is shown in Table N-2.· It was assumed that 

all train operations are uniformly distributed over the daytime and nighttime 

periods. 
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2. Switch-Engines Operations: Classification, Industrial, and 
Roustabout 

Switch engine operations were modeled as moving point sources which 

operate in the receiving and departure yard components at a speed of ap

proximately four miles per hour. The rationale used in determining the 

operational parameters is the same as that discussed for the makeup and 

industrial switch engine operations in hump yards. However, for flat 

classification yard operations, it was assumed that only 5 cars are handled 

per switch engine operation. 

To allow for variations in the distribution of switch engine opera

tions for future impact assessment, switch engine operations have been 

modeled as two separate yard sources, one at each end of the yard complex. 

It is assumed that all switch engine operations are equally distributed 

between the two locations and that the yard operates 24-hours per day. 

3. Car Impacts 

Car impacts were modeled as two groups of stationary point sources 

located in the classification yard component. It was assumed that the 

total number of car impacts is equal to one-half the number of cars switched 

or classified per day6. (See Table N-2, and last section of this appendix.) 

4. Idling Locomotives and Refrigeration Cars 

Both idling locomotives and refrigeration cars were modeled as grouped 

point sources located in the classification yard component. The noise 

generation model and the baseline Ldn development procedures have been 

previously discussed. 

The number of rows and the number of idling locomotives and refrigeration 

cars per row which were assumed for each flat classification yard traffic 

category are shown below: 
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IDLING LOCOMOTIVES REFRIGERATOR CARS 
TRAFFIC RATE NUMBER NUMBER NUMBER NUMBER 

CATEGORY OF ROWS OF CARS OF ROWS OF CARS 

Low 2 2 2 5 

Medium 3 3 4 5 

High 3 3 6 5 

5. Locomotive Engine Load Tests 

Locomotive engine load tests were modeled as stationary point sources 

located in the classification yard component. As in the hump yard case, 

it was assumed that testing is performed in high activity category flat 

yards only and that one 6-hour test is conducted per day with 4 and 2 hours of 

operation occurring during the daytime and nighttime periods, respectively. 

Flat Industrial Yard Noise Sources 

1. Inbound/Outbound Road-Haul and Local Train Operations 

It was assumed that local and road-haul trains entering the yard complex 

are powered by one engine, and departing road-haul trains are powered by three 

engines. Train operations were modeled as moving point sources at a speed of 

approximately 5 MPH. The number of local and outbound road-haul train operations 

were combined and treated as a single source type. All sources were assumed 

to operate within the yard complex. The number of road-haul and local train 

operations determined for the flat industrial yards is shown in Table N-3. It 

was assumed that all train arrivals and departures are uniformly distributed 

over the daytime and nighttime periods. 

2. Switch Engine Operations 

Switch engine operations were modeled as moving point sources at a 

speed of approximately four miles per hour. The rationale used in determining 

the operational parameters is the same as that discussed for the makeup and 

industrial switch engine operations in hump yards. The number of switch 
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engine tricks per day is shown in Table N-3. It was assumed that the yard 

operates 24-hours per day and that all switching operations are performed at 

one end of the yard complex, since this type of flat yard is too small to 

warrant switching at both ends simultaneously. 

3. Car Impacts 

Car impacts were modeled as stationary point sources located at the 

center of the yard complex. It was assumed that the total number of car 

impacts is equal to the number of cars switched per day {see Table N-3) 

and that the yard operates 24-hours per day. 

Small Industrial Flat Yard Noise Sources 

1. Inbound/Outbound Road-Haul Train Operations 

It was assumed that road-haul trains entering or leaving the yard 

complex are powered by one engine. Train operations were modeled as moving 

point sources at a speed of approximately five miles per hour. All sources 

were assumed to operate within the yard complex and it was assumed that all 

train arrivals and departures are uni.formly distributed over the daytime 

and nighttime periods. The number of road-haul train operations for the 

small industrial yards is shown in Table N-4. 

2. Swi.tch Engine Operations 

Switch engine operations were modeled as moving point sources at a 

speed of approximately 4 MPH. The rationale used in determining the oper

ational parameters is the same as that discussed for industrial switch engine 

operations in hump yards. The number of switch engine tricks per day is shown 

on Table N-4. It was assumed that the yard operates 24-hours per day and that 

all switching operations are performed at one end of the yard complex. 
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3. Car Impacts 

Car impacts were modeled as stationary point sources located at the 

center of the yard complex. It was assumed that the total number of car 

impacts is equal to the total number of cars switched per day (see Table N-4) 

and that the yard operates 24-hours per day. 

Noise Propagation Attenuation Factors 

Previous analyses of noise propagation losses in various types of 

urban areas have resulted in generalized approximations for the total atte

nuation with distance including air and ground absorption, and buildings 

acting as noise barriers. In general, these analyses appear to have been done 

for road traffic (line) noise sources which charac~eristically have most of 

their noise energy distributed in the 100 to 1000 Hz frequency range. The 

results for the composite attenuation between 100 and 500 feet (30 and 152 m) 

were approximately 14 dB, 12 dB and 8 dB per doubling of distance for urban 

high rise, urban low rise and open terrain areas, respectively. 

It was considered that these "distance attenuation" relationships were 

not applicable to the railyard noise case due to the wider variety of noise 

sources (point and moving), many of which have considerably different spectral 

characteristics than traffic noise sources. As discussed earlier in the sub

section on railyard noise sources, retarder squeal, car impacts and other 

sources have dominant noise energy in the 1000 to 4000 Hz range, while 

idling locomotives and switch engine operations produce dominant noise energy 

in the low frequency (100 Hz) range. The result is that air and ground 

absorption factors may be significantly different for the railyard noise 

sources than for the road traffic noise. 

Therefore, an analysis was conducted to determine air and ground 

attenuation factors for each type of noise source in the railyards, and 

building insertion loss factors for the medium- and low-density land use areas 

surrounding rail yards. The analysis and results are presented in the fol

lowing paragraphs. The resulting attenuation factors apply to the railyard 
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noise sources and locations only, and are not likely to be appropriate for 

regulatory noise analyses for other products or noise sources. 

Divergence Loss 

The variation of noise with distance from the source because of diver

gence loss, i.e., spreading of noise energy over larger and larger areas, for 

stationary (individual and grouped) sources in the railyards is a function of 

20 log10 (distance ratio) assuming that the sources radiate in the normal 

hemispherical pattern. Since the determination of Ldn values for the 

stationary sources is based on Leq or SENEL values which are dependent only 

on noise event durations, the decrease in Ldn with distance is also a 

function of 20 10&10 (distance ratio). 

In the case of the moving sources, e.g., switch engines, Ldn is 

developed from SENEL per pass-by and the number of pass-by events. At a 

particular distance from the source the SENEL value is a function of the 

speed of the source and the maximum noise level (Lmax> during the pass-by.: 3 

(- Dvl) SENEL1 = Lmaxi + 10 log ~· 

where: 

D1 • distance from source to observer (m), and. 

V • source speed (m/sec). 

Then at any other distance D2: 

SENEL2 = Lmaxi - 10 log (~~ r + 10 log (w ~2) 

However, this reduces to: 

SENELz • L,,,.x1 + 10 log (.,, ~~- 10 log ~~ • or 

• SENEL1 - 10 log Dz 
D1 

N-16 



Therefore, the divergence loss applicable to Ldn values for moving sources 

is a function of 10 log (distance ratio) rather than 20 log (distance ratio). 

Air and Ground Absorption Factors 

The railyard noise sources have been identified, or simplified, as 

either moving point sources or stationary (virtual point) sources. The noise 

level reduction with distance is a function of the type of source, (stationary 

or moving), and its characteristic noise spectrum. Thus, in addition to·the 

usual divergence or spreading loss, the noise energy is dissipated in the air 

medium and absorbed along the ground surfaces. The air attenuation and ground 

absorption are dependent mainly on the predominant frequencies in the noise 

spectrum and also on the relative humidity and air temperature. For these 

analyses, it was assumed that the average conditions would be a typical day 

with an air temperature of 60° F and a relative humidity of 60 to 70 per

cent. Nominal expressions for air and ground attenuation developed by DOT, 

FAA, and other sources are: 

where: 

Aair 

A • 

f -

-
f d 5 10 log10 [ 5], for fd > 4xl0, 
4xl0 

O, for fd ~ 4xl05, 

attenuation, dB 

sound frequency, Hertz, and 

d • distance from source, feet. 

However, since the noise model must compute Ldn values, and since the 

Ldn noise rating scale is based on A-weighted sound levels, it is more 

convenient to use a combined air and ground attenuation factor representing 
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However. since the noise model must compute Ldn values, and since the 

Ldn noise rating scale is based on A-weighted sound levels. it is more con

venient to use a combined air and ground attenuation factor representing the 

attenuation of the A-weighted noise levels with distance. Thus, the railyard 

noise source data base was used to obtain an average or typical noise spectrum, 

in terms of octave band sound levels, for each type of source. In general, 

the data base provided typical spectral levels at 50 or 100 feet (15 or 30 m). 

For each typical source the air and ground attenuation was calculated for 100 

to 2000 foot (30 to 610 m) distances using the center frequency of each octave 

band for the f value in the equations given above. The A-weighted level at 

each distance was then computed from the correspondingly attenuated octave 

band noise levels, and the differences between the levels at the selected 

distances were used to determine the extra attenuation (Aa+g> in dB attribut

able to air and ground absorption. An approximation to the average extra attenu

ation factor (112[1~~~g + ~~~~]),was obtained by inspecting the values 

for the source at the 1000 and 2000 foot (610 and 1220 m) distances. 

A review of octave band spectra for the seven major types of railyard 

noise sources indicated a wide variation in the predominant noise energy 

frequencies. Because the level of extra attenuation increases directly 

with the sound frequency, as indicated by the air and ground attenuation 

equations shown above. the greatest noise level attenuation will occur for the 

noise sources whose levels are dominated by high-frequency components. 

The data base indicated, for example, that the noise source with the highest 

predominant frequencies were the retarders. The retarder screech, or squeal, 

sound energy is concentrated in the 2000 to 4000 Hz frequency level. Using 

the procedure outlined in the preceding discussion, the combined air and 

ground attenuation for retarder noise was calculated to be 10 dB per 1000 feet 

(305 m). Other noise sources such as car impacts and refrigerator cars produce 

A-weighted sound energy predominantly in the mid-frequency range (1000 to 2000 

Hz), and the combined attenuation factors were determined to be in the 3 to 5 

dB per 1000 foot(305 m) range. Locomotive sources, switch engines and road-haul 

engines, were generally characterized by low-frequency (<500 Hz) sound energy, 

and the combined attenuation factors were 1 to 2 dB per 1000 feet (305 m). The 

resulting combined air and ground absorption factors are shown for each noise 

source-type on Table N-7. 
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Table N-7 

COMBINED AIR AND GROUND ATTENUATION FACTOR FOR 
MAJOR RAIL YARD NOISE SOURCES 

Noise Source 

Combined Air and Ground 

Attenuation Factor* (dB/ft) 

Retarders 

Switch Engines 

Car Impacts 

Idling Locomotives 

Locomotive Load Tests 

Refrigeration Cars 

Road-Haul Locomotives 

*Based on A-Weighted SPL 

Insertion Loss Due to Buildings 

0.01 

0.001 

o.oos 
0.0025 

0.002 

0.0035 

0.002 

(dB/ft) 0.033(dB/m) 

0.0033 

0.0016 

.ooos 

.0066 

.0115 

.0066 

The DOT railyard survey indicated that the 4000 railyards were widely 

distributed relative to the surrounding land use and the size of the cities 

where they are located. Examination of yard locations and surroundings in 

different cities from 20 to 30 USGS quadrangle maps indicated that relatively 

few railyard complexes were situated in central business districts charact

erized by tall multi-floor buildings and high-density land use. Thus, from 

the yard distribution data, it was determined that noise level attenuation 

factors due to intervening buildings were necessary for two cases: (1) . 
residential area with single-floor houses, and (2) residential, commercial or 

other areas with multi-floor buildings. · 

Typical insertion loss factors for the first row and additional rows 

of buildings have been developed by many authors.7,8 These factors were 

developed generally for highway traffic noise sources (line sources) and are 

applicable when the location of the buildings relative to the source is known, 
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or when the conditions are similar to those for which the factors were de

veloped. In the general case of the railyards and their surrounds, the 

typical distances from the noise sources to the buildings, or the spacings 

between the buildings on the receiving land are not known. 

Therefore, it was necessary to reexamine the insertion loss data to 

determine a generalized approximation for insertion loss due to buildings 

in the non-specific case of the railyards and their surroundings. The 

data used to obtain the insertion loss values in FHWA/NCHRP Reports 11 7 

and 144 and in other sources to obtain the insertion loss values weL 

viewed.7,8 When the overall conditions, including background noise effects, 

were taken into consideration, the expected total insertion loss for several 

rows of buildings was in the range 5 dB for low-density residential areas 

(single-floor dwellings), and 8 dB for higher-density areas of multi-floor 

buildings. Since the distances to the buildings are not known for railyards 

noises, average losses of 5 dB per 1000 feet (305 m) and 8 dB per 1000 feet 

(305 m) were used for the lower and higher density areas, respectively. The 

resulting insertion loss coefficients for each place size and population 

density range are listed in Table N-8. 

Table N-8 

BUILDING INSERTION LOSS COEFFICIENTS AS A FUNCTION OF 
PLACE SIZE AND AVERAGE POPULATION DENSITY RANGE 

Place Size 
(Population) 

(50,000 
and 

50,000 to 250,000 

)250,000 

Population Density 
Range (people/sq mi ) 

(500 
5000 to 1000 
1000 to 2000 
2000 to 3000 
3000 to 5000 
5000 to 7000 
7000 to 11000 

(1000 
1000 to 3000 
5000 to 7000 
7000 to 10000 

10000 to 15000 
15000 to 22000 
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Insertion Loss Coefficient 
dB/ft dB/m 

0 0 
0 0 

.005 .016 

.005 .016 

.008 .026 

.008 .026 

.008 .026 

0 0 
.005 .016 
.005 ' .016 
.008 .026 
.ooa· .026 
.oos .026 



Car Impact Event Rate 

During the initial stages of the development of the railyard noise 

impact model, the only data available to indicate railcar traffic rates (and 

thus car coupling event rates) were in the SRI/FRA railyard study report.2 

This reference indicated only the average traffic rate (number of railcars 

classified per day) for low, medium and high traffic categories of hump and 

flat classification yards. One assumption that could be made was that the 

number of car impacts equaled the number of cars classified per day. However, 

it was known that often more than one car was "humped" or "kicked" at times. 

Subsequently, during the model development additional studies of railyard 

configuration (EPIC analyses, see Section 4 and Appendix K) and railyard 

noise environments were completed.6 Although 120 sample railyards (of all 

types) were examined during the EPIC analyses, no activity rate parameters 

were obtained. 

Also, the railyard noise survey did not include any substantial data 

regarding yard activity parameters for correlation with measured noise levels. 

However, in a few instances the 24-hour noise-time history records obtained 

provided indications of the number of car coupling events audible at measure

ment locations near railcar classification areas. 

Car input noise events were identified on time-history traces at a total 

of 15 measurement locations covering 8 railcar classification yards (3 hump 

and 5 flat yards}. In general, at the hump yards there was one measurement 

location at the master retarder (receiving) end and one at the inert retarder 

(departure) end of the classification area, and at the flat yards there was 

one measurement location near each of the opposite ends of the classification 

area. Unfortunately, not all noise events on the records were marked or 

identified, many different types of events produced similar patterns and were 

intermixed (in time sequence), not all of the hourly records were complete and 

some car inpact events probably appeared on the records of both measurement 

locations at a yard while some car impact events may not have been recorded 

(due to distance or low noise levels}. Therefore, there is a high degree of 
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uncertainty associated with counting the car inpact events (spikes) on the 

noise-time history traces. Additionally, the sample sizes are not sufficiently 

large (3 hump yards out of 124, and 5 flat classification yards out of 1113) 

to represent the yard population with statistical confidence. Finally, in no 

case was the actual traffic counted at the yards on the measurement days, and 

in many instances the traffic category for the yards had to be inf erred from 

auxiliary information (maps, number of tracks, etc.). However, it was con

sidered that the use of the available data would provide some improvement in 

the accuracy of traffic rate estimates beyond the initial assumption that 

car impact rates equaled car classification rates. Thus a summary of the 

number of car impacts counted from the noise survey data is presented below. 

Avg. Traffic Car Impacts Counted 
Railyard Traffic Rate Per Meas. Site Total 

Type Name Category (Cars/Day} (Events/Day) (Events/Day) 

Hump Roseville High 4000*/2390** 1:570 730 
3: 160 

Hump Barstow Medium 1470** 1:375 575 
(2:assume 200) 

Hump Brosnan High 2390** 2:790 1185 
3:395 

Flat Richmond Medium 710** 1:600 850 
3:250 

Flat Mays High 1340** 1:455 950 
3:415 

Flat Settegast High 1340** 1:--- 565 
3:---

Flat Dillard High 1340** 1:--- 645 
3:---

Flat Johnston High 1500*/1340** 1:--- 1145 
3:---

TOTAL 12320** 6645 

*Per Ref. 6 
**Per Ref. 2 

The average ratio of counted impacts per day to traffic category rate for 

both types of yards is 6645/12320 • 0.54. Therefore, based on this limited 

amount of data it was assumed for the noise impact model that the number of 
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car coupling noise events per day was equal to one-half the typical traffic 

rate (cars classified per day) for the respective traffic category. However, 

since there were no measured data at the industrial and small industrial type 

yards, it was assumed that for these smaller yards the number of coupling 

events equaled the number of railcars classified. 

Distribution of Car Couplings in Railyards 

There were no survey data available to indicate typical spatial distri

butions of railcar coupling events in classification yards, which cover 

relatively large areas. The results of the EPIC analyses (See Section 3) 

indicated the typical classification areas were 120 to 240 m (400 to 800 ft) 

wide and 760 to 2130 m (2500 to 7000 ft) long, and the SRI/FR.A study indicated a 

range of 14 to 57 parallel tracks for the smaller to larger yards, respectively. 

It could be reasonably assumed, however, that car couplings would occur random

ly, over a long time period (weeks to months), in a large portion of the 

classification areas. Also, examination of the railyard noise survey data 

discussed above provided some indication of widely separated coupling events 

in the classification areas. Thus, although there was insufficient data to 

typify coupling distributions in any detail, it was considered more reasonable 

to assume two virtual (concentrated event) sources rather than placing all 

coupling events at one point (or area). Therefore, in the case of hump and 

flat classification yards, car coupling events were divided into two indepen

dent noise source groups (virtual sources). Each of the smaller industrial 

flat yards were assumed to have one virtual source representing car coupling 

events. 
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APPENDIX 0 

YARD IDENTIFICATION AND ACTIVITY RATES 



Table 0-1 

U.S AUTOMATED CLASSIFICATION YARDS 

Company Location Supplier Year 

ALS East St. Louis, 111. GE-GRS-WABCO 1965 

ATSF Pueblo, Colo. WABCO 1950 
Corwith Yd., Chicago, Ill. WABCO 1958 
Eastbound Argentine Yd., Kansas City, Mo. WABCO 1969 
Barstow Yd., Barstow, Calif. WABCO-ABEX-AT SF 1976 

BO Westbound Yd., Cumberland, Md. GRS 1960 

BETH STL Burns Harbor, Ind. GRS 1969 

BN Gavin Yd., Minot, N. Dakota GRS 1956 
Cicero,. Ill. WABCO 1957 
Missoula, Montana GRS 1967 
North Kansas City, Mo. WABCO 1969 
Interbay Yd., Seattle, Wash. ABEX 1969 
Pasco, Washington GRS 1971 
Northtown Yd., Fridley, Minn. GRS 1974 

co Stevens, Kentucky WABCO 1955 
Manifest Yd., Russell, Kentucky WABCO 1958 

MILW Airline Yd., Milwaukee, Wis. WABCO 1952 
Bensenville, Ill. WABCO 1953 
St. Paul, Minn. WABCO 1956 

CR E.B. Rutherford Yd., Rutherford, Pa. GRS 1952 
Eastbound Conway, Pa. WABCO 1955 
Westbound Conway, Pa. WABCO 1957 
Frontier Yd., Buffalo, N.Y. GRS 1957 
R.R. Young Yd., Elkhart, Ind. GRS 1958 
Big Four Yd., Indianapolis, Ind. GRS 1960 
Gran6view Columbus, Ohio ABEX 1964 
59th Street, Chicago, Ill. A:BEX 1966 
Pavonia, N.J. GRS 1967 
A.E. Perlman Yd., Selkirk, N.Y. GRS 1968 
Buckeye Yd., Columbus, Ohio GRS 1969 
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Company 

DRGW 

DTI 

DTS 

CR 

EJE 

!CG 

IHB 

LRT 

LN 

MP 

NW 

PLE 

RFP 

SLSF 

Table 0-1 

U.S AUTOMATED CLASSIFICATION YARDS (Continued) 

Location 

Grand Junction, Colo. 

Flat Rock Yd., Detroit, Mich. 

Lang Yd., Toledo, Ohio 

Bison Yd., Buffalo, N.Y. 

Kirk Yd., Gary, Ind. 

Southbound Markam Yd., Chicago, 111. 
East St. Louis, 111. 

Eastbound Blue Island Yd., Riverdale, Ill. 

Licking River Yd., Wilder, Ky. 

Tilford Yd., Atlanta, Ga. 
Boyles Yd., Birmingham, Ala. 
Southbound Decoursey, Kentucky 
Strawberry Yd., Louisville, Ky. 

Neff Yd., Kansas City, Mo. 
North Little Rock, Arkansas 
Centennial Yd., Ft. Worth, Texas 

Portsmouth, Ohio 
Bellevue, Ohio 
Roanoke, Va. 
Lamberts Point, Va. 

Gateway Yd., Youngstown, Ohio 

Southbound Potomac Yd., Va. 
Northbound Potomac Yd., Va. 

Tennessee Yd., Memphis, Tenn. 
Cherokee Yd., Tulsa, Oklahoma 

0-2 

Supplier 

GRS 

ABEX 

WABCO 

GRS 

GRS 

GRS 
GRS 

GRS 

GRS 

WABCO 
WABCO 
WABCO 
WABCO 

GRS 
GRS 
WABCO 

WABCO 
WABCO 
WABCO 
GRS 

WABCO 

WABCO 
WABCO 

GRS 
GRS 

Year 

1953 

1967 

1974 

1963 

1952 

1950 
1964 

1953 

1977 

1957 
1958 
1963 
1976 

1959 
1962 
1971 

1953 
1967 
1971 
1952 

1958 

1959 
1972 

1957 
1958 



Company 

SSW 

SCL 

sou 

SP 

TNO 

TRRA 

UP 

URR 

Table 0-1 

U.S AUTOMATIC CLASSIFICATION YARDS (Continued) 

Location 

Pine Bluff Yd., Pine Bluff, Arkansas 

Hamlet, N.C. 
East Bay Yd., Tampa, Fla. 
Rice Yd., Waycross, Ga. 

Sevier Yd., Knoxville, Tenn. 
Norris Yd., Birmingham, Ala. 
De Butts Yd., Chattanooga, Tenn. 
Inman Yd., Atlanta, Ga. 
Brosnan Yd., Macon, Ga. 
Sheffield Yd., Sheffield, Ala. 
Piggy Back Yd., Atlanta, Ga. 
Linwood Yd., Salisbury, N.C. 

Richmond, Calif. 
City of Industry, Los Angeles, Calif. 
Eugene, Oregon 
Beaumont, Texas 
West Colton, Calif. 
Strang Yd., Houston, Texas 

Englewood Yd., Houston, Texas 

Eastbound Madison Yd., Madison, Ill. 

North Platte, Neb.}B il 
North Platte, Neb a ey 
East Los Angeles, Calif. 
Hinkle Yd., Hinkle, Oregon 

Mon. Southern Yd., Pittsburgh, Pa. 

0-3 

Supplier 

WABCO 

WABCO 
WABCO 
WABCO 

GRS 
GRS 
GRS 
GRS 
GRS 
GRS 
WABCO 
GRS 

ABEX 
ABEX 
WABCO 
WABCO 
WABCO 
GRS 

GRS 

WABCO 

WABCO 
WABCO 
GRS 
GRS 

WABCO 

Year 

1958 

1955. 
1970 
1976 

1950 
1952 
1955 

.1957 
1966 
1973 
1973 
1978 

1964 
1966 
1966 
1967 
1973 
1977 

1956 

1974 

1956 
1968 
1971 
1977 

1954 



Table 0-2 

ACTIVITY RATES FOR HUMP CLASSIFICATION YARDS* 

Traffic Rate Categor1 
Low Medium High 

Activity Parameter (<1000)** (1000 to 2000)** (>2000)** 

No. of Classification Tracks 26 43 57 
Receiving Tracks 11 11 13 
Departure Tracks 9 12 14 
Standing Capacity of Classification Yard 1447 1519 2443 
Standing Capacity of Receiving Yard 977 1111 1545 
Standing Capacity of Departure Yard 862 969 1594 
Cars Classified Per Day 689 1468 2386 
Local Cars Dispatched Per Day 86 250. 315 
Industrial Cars Dispatched Per Day 74 86 220 
Road-Haul Cars Dispatched Per Day 632 1050 2297 
Cars Reclassified Per Day 94 195 275 
Cars Weighed Per Day 74 42 149 
Cars Repaired Per Day 38 43 153 
Trailers & Containers Loaded 

or Unloaded Per Day 36 30 39 
Average Time In Yard (Hours) 21 22 22 
Inbound Road-Haul Trains Per Day 8 14 27 
Outbound Road-Haul Trains Per Day 8 14 25 
Local Trains Dispatched Per Day 2 3 5 
Hump Engine Work Shifts Per Day 3 5 6 
Makeup Engine Work Shifts Per Day 3 6 11 
Industrial Engine Work Shifts Per Day 2 2 10 
Roustabout Engine Work Shifts Per Day 2 l 4 

*Railroad Classification Yard Technolog1. A Survey and Assessment, s. J. Petrocek, 
Stanford Research Institute, Final Report, #FRA-ORD-76/304 for DO?, January 1977. 

**Range of number of rail cars classified per day. 
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Table 0-3 

ACTIVITY RATES FOR FLAT CLASSIFICATION YARDS* 

Activity Parameter 

No. of Classification Tracks 
Standing Capacity of Classification Yard 
Cars Classified Per Day 
Local Cars Dispatched Per Day 
Industrial Cars Dispatched Per Day 
Road-Haul Cars Dispatched Per Day 
Cars Reclassified Per Day 
Cars Weighed Per Day 
Cars Repaired Per Day 
Trailers & Containers Loaded 

or Unloaded Per Day 
Average Time In Yard (Hours) 
Inbound Road-Haul Trains Per Day 
Outbound Road-Haul Trains Per Day 
Local Trains Dispatched Per Day 
Industrial Engine Work Shifts Per Day 
Roustabout Engine Work Shifts Per Day 
Switch Engine Work Shifts Per Day 

Low 
(<500)** 

14 
643 
288 

72 
47 

218 
60 
14 
13 

22 
19 
3 
3 
2 
2 
0 
4 

Traffic Rate Category 
Medium High 

(500 to 1000)** (>1000)** 

20 25 
983 1185 
711 1344 

93 182 
69 121 

472 942 
196 348 

21 16 
28 31 

22 76 
19 18 

6 10 
7 11 
3 2 
3 4 
1 2 
7 10 

*Railroad Classification Yard Technology, A Survey and Assessment, s. J. Petrocek, 
Stanford Research Institute, Final Report, #FRA-ORD-76/304 for DOT, January 1977. 

**Range of number of rail cars classified per day. 
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