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SECTION 1

INTRODUCTION

The U.S. Environmental Protection Agency lesued, on December 31, 1975%, a
noise emlsslon regulation for locomotives and rallcars operated by interstate
rall carriers (40 CFR Part 20l). 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
Fisparity in perceived severity of noilse 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
belileved that the health and welfare of the Nation’s population being jeocpar~
dized by rallroad facility and equipment nolse, 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 raillrecads on a
national, and therefore on a more general, basis. Where the Federal govern-
ment establishes standards for rallroad facilities and equipment, states and
local authorities ordinarily are preempred unless they adopt standards identi-
cal to the federal atandards. For these reasone, EPA declded to leave state
and local suthorities free to addreas site-specific problema, on a case-by-case

basis, without unnecessary federal hindrance.

The A;hociation of American Rajlroads {AAR) challenged the regulation
on the grounds that it did not include sufficlently comprehenaive standards for
rallroad equipment and facilities under Saction 17 of the Noise Control Act of
1972 (Pub. L. 92~574, 86 Stat. 1234), and thus did not provide the rail
carriers with adequate federal preemption of potentially conflicting state and
local noise ordinances. The U.5. Court of Appeals for the District of Columbia
Circult ruled that EPA muat substantially broaden the acope of its regulation

#published in Federal Repiotrer, Wedneaday, 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 respongse to this court order. The propesed
standarda were developed in terms of typical or average situations. Con-
sequently the uniform national standards proposed were a compromise, only
partially centrolling railroad facility and equipment nolse throughout the
country. The primary factor limiting more effective federal nolse control is
the very substantlal costs incurred when more atringent noise levels are
applied on a nationwide basis to all railyards and equipument. The Agency’s
health and welfare analyois indicated that there would be an appreciable
number of people in the nation who would atill suffer significant adverse
effects of railroad nolse 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 moat of these cases.

The proposed regulation was published on April 17, 1979*, with a public
comment peried of 45 daysa. 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 assoclated
with the property line atandard, and the Ly, nolse descriptor, have led us to
divide our final regulaticn into two parts, each to be 1ssued separately.

The f£irat part, and the asubject of this Bachkground Document, concaras
the immediate promulgation of noise emisaion limits for four rallyard aources.
These include two equipment sources, actlve 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

nolse.

#Published in Federal Register, Tuesday, April 17, 1979, pages 22960 to 22972.




The asecond part, the property line standard, will establish federal
regulations limiting all other noise emitted from rallyard facilitles 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 standerd final rule by January 23, 1980. This
two-phase approach allows more time to resolve the complex lssues ralsed 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 charactexizes the
railroad industry from a physical and economic perspective. Section 3 iden-
tifies and classifies the rallrcad eguipment 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 technolegy" 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 nolse propagation model and the poteatial health
and welfare benefits assoclated with various noise control measurea. Section
6 describes the costs attendant to nolse control methods to achieve various
ragulatory study levels, and details the possible economic impacts. An anal-
yBis of comments submitted to the docket during the comment period is provided
in Section 7.




SECTION 2

(i A5 L et i . ;.
o st e e P T SR 18 S et e !




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
aasociated 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 abllity to absorb the investment required for nolse abatement
fixes. Historical employment trends in the rail industry as well as the
present level of employment and wages are also noted. Next, a varlety of
issues concerning competition in the transportation Iindustry as a whole will
be discussed, in particular, intermodal competition between raillroads and
trucks. A short discussion of the regulatory process and its effect on the
railroad industry 1s followed 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 the railroad

industry can be examined.
RAILROAD INDUSTRY STRUCTURE

In 1978, the U.S. railroad industry was composed of approximately 500
operating companies, which were divided into tweo 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 switching services, providing terminal trackage and facilitles,
and operating railroad bridges and ferries. For statistical reporting
purposes, these railroads are divided intc three classes by the Interstate

Comnerce Commission: Class I railreads having annual revenues of $30 million
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or more, Class II railroads with annual revenues of less than $50 million,

and Clasa III railroads with revenues of less than $10 million.* Class I
rallroads incorporated 37 line-haul railroads, and Class II railroads another
12 roads, representing approximately 99 percent of the industry’s traffiec, 96
percent of its rail mileage, and 91 perceant 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 astructure of the rallroad 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 Claas I and
I1 railroads indicate that the top eight companies account for 61.3 percent
of total operating revenues a8 well as freight operating revenues. The
eight-firm concentration ratio for employment ie 62.2 percent. Net income®* of
the largest firms ranked by operating revenues demonstrate that some of the
largest companiea are the least profitable. In particular, Consolidiated Rail
Corporation, with a negative net income of $678 million 18 by far the largest
single operating entlity. However, high fixed costa™* and massive capital
expenditures** relative to operating revenues have resulted in large annual
deficits. Of the eight largest firms in terms of operating revenues, aix
dlso rank in the top eight in terma of net income.

Yards and Equipment in the Railroad Industry

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

while Claaas I and II switching and terminal companles operate B3 yards.

Rk

According to the inventory of railyards compiled by SRI, there are a total

* The claasification scheme was changed in 1978. Prior to 1978 Class I
railroads had annual revenues of $10 million or greater. Claaa II railroads
had less than 510 million annual revenues.

#* Sge definitions of terms at the end of this section.

am43,J, Petracek, et al. Railroad Clageification Yard Technology. Stanford
Research Institute, Menle 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 Raill Corp. 3310 6 1 2812.5 1 91398 ] (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 k) 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 Coastlipne 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
Illinois Central Gulf RR T4B.7 12 688,.2 12 17094 11 3.2 29
Chesapeake & Ohio Railway 672.1 13 636.1 13 19236 9 21.7 15
Chicago & Northern Westerns by System 6532,6 14 583.4 14 13523 14 2.2 kli]
Chicago, Milwaukee, St. Paul &

Pacific RR 439.2 15 395.4 15 10833 15 (Thod) 35
Chicago, Rock Igland, & Pacific RR 391.6 16 365.7 16 B280 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
$t. Louis Southwestern Rallway 226.3 19 223.7 19 4200 20 32.7 11
PDenver & Rio Grande Weatern RR 218,0 20 213.3 20 3525 21 25.5 13

*Fxeludes revenue from non—rall activities
Source: ICC R-1 Annual Reports
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vards represent three percent of the current yard inventory.

of 4,169 yards owned by all line-haul raillroads, and switching and terminal
companiea; thus the apaller Class III railroads account for only 473 yards or
11.3 percent of the total. These facilities perform several functions for the
rallroad industry and are strategically located throwghout the network. Table
2~2 characterizes these yard types and their functions by class. A classifica-
tion yard receives, digassembles, reassembles and dispatches line-haul traffic.
Industrial yards provide the freight interface between the railroads and other
industries. Tlat yards empley locomotive power for all car movemeants within a
yard complex, while hump yards are designed to utlllize a gravity-feed system
to claselfy cars into departure configurations. As shown in these data, hump
However, these

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

services for the induatry.

Table 2-=2

U.S. RAILROAD YARDS 1IN 1978
BY CLASS I, II AND III RAILROAD COMPANIES BY YARD FUNCTION AND TYPE OF YARD

CLASSIFICATION INDUSTRIAL
Class Huamp Flat Ind. Sm Ind. Total Percentage
I14&1X 117 1,047 1,183 1,349 3,696 88.7
I1I 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 rallroad by ICC Clasa designations in 1977 (Class I
and 11) and reglon {for Class I rallroads). TFor 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 {8 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,
bhas 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. ¥inally, the total number of locomotive units operated
by Class 1 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 railtoad industry accounts for a large portion of
costs. 1n 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
intenaive technologies. Figure 2-1 is an historical time serles of the level
of employment. UDuring the war years, employment reached a peak and declined
theresafter. Since 1960, a relatively smooth decline of enployment is depicted.
In the past ten years, employment on Clags I and II raillroads had decreased by
18.5 parcent. The level of employment for Class I and Il 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 {n 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 interplay between railroads and
unions in which increased productivity has been gained by reducing employment
through attrition and laying~off nonessential workers.

*Assoclation of American Railroads, Yearbook of Railroad Facts, 1979 Edition.
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Table 2-3

TYPES OF FREIGHT EQUIPMENT#*

Car Companies

Class I Other and
Type Total Railroads Railroads Shippers
Box cars:
FPlain 262,986 217,307 32,335 - 13,344
Equipped 172,685 166,719 5,733 233
Covered hoppers 246,087 161,903 3,409 80,775
Flat cars 146,402 97,752 3,799 44,851
Refrigerator cars 87,601 68,059 3,648 15,894
Gondola Cars 175,777 158,680 5.240 11,857
Hopper cars 354,086 327,047 11,296 15,743
Tank cars 174,170 2,542 37 171,591
Other freight cars 32,980 26,491 3,384 3,105
Total 1,652,774 1,226,500 68,881 357,393

Source: Yearbook of Railrcad Facts, 1979 Edition.

Table 2-4

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

Locomotives Cars
District Yard Service Road Freight Passenger Freight Passenger
Total Active Total Active Total Active. Total Owned Owned

Eastern 2,556 2,261 6,344 5,764 144 133 513,711 409,814 276
Southern 674 641 4,228 4,001 17 16 294,686 252,563 140

Western 2,642 2,444 10,311 9,484 180 156 640,677 520,385 766

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

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

#Note that these data sources wete published in different years.
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Cost of Providing Raillroad Service

The railroad industry 1s characterized by a high proportion of fixed
costs relative to total operating costs. In two simllarly conducted studies®
of total railroad operating costs, one for Class 1 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 gought to evaluate
economies of scale in the industry; economies of Bcale** can be gquite large when
fixed operating costs are a large component of total costs. Both studies
found that scale econcmies were attributable to economies of density rather

than the size of the rallroad {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, costas of providing service were so much
lower than costs on average density lines that comparing average costs of
setvice between modes led to undue bias against railrcads 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 rapldly ss traffic densities increased from 10,000 to 55,000
ton~miles per mile of road and continued to decrease failrly rapidly up
to 200,000 ton-miles per mile of road. Economies of denaity 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 te 200,000 ton-
miles per mile, however, Sidhu found that railroads with a long encugh haul

could be cost competitive with trucks.

* R.G. Harris, "Economics of Truffic 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 LI Raillroads and the Viability of
Light Density Rallway Lines,” Quarterly Review of Economicgs and Business

(Avtumn 1977):

definitions of terms at the end of this section.
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One can conclude from this discussion that high density railreads will
be less severely affected by the added costs of vallyard noise abatement
investment if they are allowed to price according to marginal cost.* The
preblem of course is that vailroads have been subject to minimum rate regu-
lation since the early 1900g, where the minimum rate has been determined
by the least efficient mode. The Rallroad Revitalization and Regulatory
Reform Act of 1976 is meant to allow railroads greater flexibility in deter—
mining rates. If rallroads were able to price according to marginal cost of
providing service, their significant econcmies of density would allow them to

cover increased costs without adversely affecting thelr competitive advantage

over trucks.
COMPETITION IN THE RAILROAD INDUSTRY

In evaluating the effeet of firm concentration on the competitive behavior
of the railroads, one should not overlook competition for transportation
services arlsing 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--rallroads, trucké, barges,
plpelines, etc.——possesses an advantage in a particular characteristic of
service when compared with other modes, the varlous modes are generally

viable, 1f imperfect, transportation substitutes.

A number of falrly 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.

*AFor example, see R.C. Levin, "Allocation in Surface Frelght Transportation:
Doeg Rate Regulation Matter?", Bell Journnl of Economics 9 (Spring 1978):

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 sengitive to service differenrcials. (Service differentialg
have been computed as some combination of the value of the commodity shipped
and mean transit time, a crude computation of fnventory coste.) In Levin's
study of 42 manufactured commodities, he found modal share to be between two
and three timee 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 nolse 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 inferlor service compared to competing modes. Reasons for
shippers' dissatisfaction with service included the following: 36 percent of
all shippers found deliverles 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 nmajor
highways which offer more direct routes to major cities. Thus transit time
for trucks is inherently shorter. Direct capital investment is not fequired
of trucking firms in highways and highway maintenance and, thus, operating
costs are relatively lower than for rallroads which must maintain their own
road systems. Conaequently, both the vate 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 fotr 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 raill and barge rates.

Finally,'pipelinea pose an increasingly competitive challenge to railroads
ehipping crude oil and petroleum products. Unit costs for pipelines are much
lower for high volume bulk commodities. Raillroads simultaneously move their
equipment with the goods being transported; consequently return loads must be
found or the equipment will return empty, producing no revenue. FPipelines, of

course, do not face a similar problem.

Table 2-3 shows transport statlatics 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. Raillrecads have surrended
almost 20 percent of thelr 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 for 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 heavywelght 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, rallroads 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 industry 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 induatry was highly profitable and offered the only means to
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Z1-T

Yeat
1929
1932
1944
1950
1964
1979
1974
1977
19vap

Year
1929
1939
1944
1950
1350
1470
1974
197p
1978p

fntl-
eoada®
454, BD
138,850
146,912
586,940
519,110
171,168
855,582
832, 000
A70, 600

Rail=
roada®
23,95
23,669
Nq,705
2,401
21,574
10,902
10,475
10,400
10, 500

4.9
62.4
6846
56.2
6.1
19.8
3B.H
6.1
5.8

Tahle 2-5

TRANSPORT STATISTICS (1929-1978)

VOLUME OF 0.8, INTERCITY FRELGHT AND PASSENGER TRAFFIC

Trucks
19,68%
52,821
54,624
177, R60
205,483
412,000
495,000
553, 000
602,000

Great
Lakes
91,222
76,312
118,769
111,687
99,468
114,475
107,451
90,695
98,000

Rivers
and
Canale
8,661
19,937
31,386
51,657
120, 745
204,085
247,431
217,580
291,000

B,
[ = R RV Y Ry

PR3 = DD Ir A L e

-

Mi{l)lonr of Revenue Freight Ton-Hiles nnl Percentage of Total

oil

plpe-~
ines
26,900
55,602
132,864
129,175
218,626
431,000
306,000
546,000
568,000

Hilllona of Revenun Paasenger-Hiled and Percentage of Total (Except Privata)

Husea
4, 800
9,100
26,920
26,436
12,327
25,300
26, 700
25,900
25,000

Alr

cacriers

fiB}
2,177
8,773
31,730
109,499
115,469
164,200
190,000

|!n

00l N O

Inland
Hatar—
wayn

3,300

1,486

2,187

L, 190

2,6A8

4,000

4,000

4, 000

4,000

|+

e e
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Total
{Except
Private)
44,065
34,938

128,989
68,080
75,319

149,702

176,644 .

204,500

229,300

a ~ Railroads of all claanesa, lncluding electric raflwnys, Amtrak nnd Auto-Train.
p - Theso are preliminary estimates and are aubject te frequent aubsequent adjustmenta.

KOTE:

SOURCE:

Ysarbook of Rallroad Facts,

- Ate 3
hed k] —
10.2 E2 -_
12.2 1 -_
12.1 k13:] —
1h4 178 -
22.3 3,295 0.2
2.8 3,580 0.2
21.7 5,000 0.2
23.3 5,000 0.2
Frivate Private
auto-~ atlr-
mobiles planes
E75,000 —
275,000 _
181,000 1
438,293 1,299
706,079 2,228
1,026,000 9,1
1,143,440 000
1,234,500 12,100
1,298,000 15, 000

1979 Editien, published by the Association of American Ratlroada.

Total
607,375
541,534

1,088, 266
1,062,637
1,314,270
1,916,023
2,215,044
2,306,275
2,434,000

Total
{including
private)
219,065
309,938
309,990
508,472
781,626
1,184,503
1,331,044
1,451,100
1,542,500

Alr cartier datn Crou reports of CAN and TAA} Great Lakes and rivers and canalm from Cotpa of Engineera and TAA;
sone fipguren for 1977 and 1978 are pareially entimated by AAR and TAA,




MODAL MARKET SHARES, 1972

Table 2-6

Tom of Shipmenty

1%y mods)
Comwnodity
:;: Aail Mntpr P:,:;' Air Water Other nkngwn
food and kindred products nao IT A 254 35 - 15 - a4
“Tabecoa products a1 a4 4 533 L1 - a1 0.4 O
“Teatila miil progucts 1.0 8.5 63.5 73 o2 - o8 a2
Agoare! and ather finished textiles 04 100 685 152 13 - 45 0.2
Luwnber and wood producis 56 448 161 78 - 13 - 0.4
Furnitw/e and fintures 0.7 25.1 18 A0.5 - 0.1 05 02
Puip, paner, ang allied products L] 2.1 227 1739 - 22 0.3 02
Chemicais anct allied progucts 118 ac 135 12 - 12.7 0.5 02
Preisum and cosl orodycts 32 115 14.1 8.2 - 63.8 6.2 0.4
Rupber and misctilangous plastic
#oducts 2 .4 G4 15.1 a7 0.7 0.4 03
Leather and feather products 0.1 24 a1.1 i 0.3 - 19 [+
-Stane, clay, glam, ana concrete
#oducts 13, n3a 43.2 221 - 8.7 2.1 a9
Primiry ma praducts 0.7 421 418 99 - 4.1 0.4 o2
Fatricatrd matai products 22 28,1 493 240 0.2 1.0 0S5 03
Wningry, Except eiectrical 15 208 818 155 Q.7 8.2 13 [ X
Rlecirical machinery, squip, Ind
apsliet 1.0 3 53.1 13.8 1.4 a2 1.3 [+ }]
-Tramponation equig. 4.1 42 374 ag Q2 0.2 [+ 5] 62
Irgrymants, phato, snd
medical goads on 28 8040 12.5 23 02 24 a2
Mine, manulsciyre 03 K3 5138 192 09 42 30 14
All azhey mne, 1.7 8749 12,7 173 - 19 [+ )4 0.3
U.S, tatal 100.0 3.7 312 183 o.t 18.4 0. 0.4
Tan=mila of snipmants
{% by move)
950 ang kingted producy 14.8- 550 264 124 - 2 - -2}
Tabacta producta [ R] 54,1 345 L] - 0.7 0.5 02
Tentile mill products 1.1 0.2 814 21.4 Q2 - a7 0.3
Agoertl and other finhned extileg 05 14.4 [.1: ] 93 49 0.1 £2 a2
Lurmanr snd vedoa products 11 7648 b 110 - 4.7 - 03
Fumiture snd fixtures 0.8 41.] =29 25.2 a1 0.3 03 Q.1
Pulp, peoer, and allied progucts [ | 712 19.0 55 - 1.4 0.1 03
Chemicalsang allied products ns 55 221 L&) Q.1 204 a3 -]
Petraisum and coat aroduct ool 90 35 1.7 - 85.9 - Q2
Rubber and ruscuilanggus
POTTIG pragucty 1.4 ns 885 9.4 10 0.3 0.3 02
Leatner and leuther producn 0.t 27 5.7 143 09 02 8.1 1.0
Suene, cloy, glask and cansrete
products 53 LR 304 12 - a4 a1 0.8
Prictury mecl products 8.1 54,1 34.0 82 - 55 02 02
Fabricand metal produsts 4] 2 43.0 0.7 0.5 20 04 04
Mechinery, axcent ¢lectrics) 1 292 509 7.7 1.4 a.e 1.4 04
Lmetnical machinury, muin. and
Rppliea T4 I8 495 a2 28 [+ X1 1.4 Q.4
Tasrangration sawa, 93 %8 18.8 4.3 0.3 [+ 03 o3
*&omtrumenss, phote, end medical
soods o2 W3 508 82 4.1 4. 222 o3
Masen, manulacrure Q8 a2 485 1na 2 12 28 0.7
Al achar mas, 3§ 708 10.7 8.7 - as 82 0.8
UXs, Tatal 0040 42,9 209 L1} 02 28.7 [+ 5] [« J=

—

NOTE: Dash Line Indicatss Insignificant or nonexistent amount
SOURACE: Dopartment uf Commarca, Commaedity Trensportatian Survay, 1072 Cansis of Transporzstion, Afen Aaport B,' Unitod Statss.
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Commodity Tranipartation Survey, Departmont of Commarce,

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




ship large quantities of frelght between citles efficlently. The early
industry was characterized by predatory pricing practices as individual Eirms
fought ro 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 citles 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 prieing instability, imequities
in service and the frequent bankrupteies 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 rallroads.
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 markete and were left with
the low value, high bulk commodities whieh they now haul. The Rallroad
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 statisticas gummarized in Table 2-7 suggest a steady increase 1n
revenue ton~miles, although there was a slight decrease in the 1974-75 recess-
ion. 1In 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

#Progpectives for Change, p. 7,
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1967
1968
1969
1970
1971
1872
1973
1974
1975
1976
1977
1978

Sourece:

(TON-MILES IN MILLIONS)

United

States

719,498
744,023
767,841
764,809
739,743
776,746
851,809
850,961
754,252
791,413
826,292
B48, 105

Table 2=-7
HEVENUE TON-MILES

Eastern
District

258,361
259,392
259,827
254,467
225,619
231,221
245,022
248,398
217,909
216,267
211,278
197,633

Washington, D.C.

Southern Western
District District
127,988 333,149
130,686 353,946
139,256 368,757
140,034 370,309
139,660 374,464
147,116 398,410
157,879 448,907
160,668 441,895
140,261 396,083
151,076 424,070
160,689 454,326
162,417 498,056

Yearbook of Rallroad Facts, 1979, Association of American Railrpads,




revenue ton~miles include the installation of larger, speclalized 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 1in 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 inereased by 3.7 percent in 1978 resulting in an average of 2.370
cents, a total increase of 86.B percent since 1967. However, prices of
transportation services in general have risen by 109.4 percent over the same
period. Average revenues from rallreoad transporation services have not kept
pace with the general rate of inflation. They reflect the continued less of
high value, low bulk commodities and gsins 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 consistently 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 railread 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
ratlroads 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
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 terma 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 l.212 1.277
1969 1.347 1.452 1,255 1.309
1970 l.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 1.88] 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

Source: 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 FEastern 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 J.02
1971% 2.12 def. 4.36 3.51
1972% 2.34 0.11 4,01 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
197a% 1.49 def. 4.62 3,57
1977%* 1.60 def. 5.23 3.71
1978 l.62 def. 5.44 4.40

def. ~=Deficit,
* Reflects inclusion of deferred 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 bagis}

Class 1 line~haul

railroads® 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

83y reason of the railroad industry'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 raill 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 regulaticn 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. As an example, the "Bilg John" grain rate
case of the Southern Railway between 1962 and 1965 was one which impeded the
ingtallation of 100 ton grain hopper cars for use 1in hauling grain at much
lowver ratea. Likewise, unit trains were not allowed generally until the
19608, 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 rallroads.

CONCLUSION

Several points are extremely important insofar as they affect the
railrcad industry’s ability to absorb added costs of railyard noise regulation.

i. Raillroads 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 rallroad opera-
tions, and thus railroads will have difficulty raising funda inter-
nzlly for any investment not assoclated with operationa. With their
low rates of return, railroade also will have difficulty raising
funde 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 1s not very
sengitive to price differences between railroads and trucks. At the
same time, the trucking industry is now subject to noise regulations,
and thus its operating coste can be expected to increase. Consequent=
ly, one need not be overly concerned that price increases which may
be allowed will lead to a worsening competitive poasition for raile
roads if costs increase as a result of nolse 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 nolse
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 rallroads account for the bulk of the
bankrupt raillroada and those with extremely low rates of return.
Southern and Western District railroads are in better shape finan~
efally although as a group thelr rates of return rank them among
the lowest in U.5. industry. However, on a regional basis the
Southern and Western District railroads will be better able to

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

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

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

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

Fixed cost: Costs that, 1in the short run, do not vary with output.
These costs are incurred even if no ourtput is produced.

Marginal coats: 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 ocutput services are sold
at a price equaling the marginal costs of production. Since marginal
costs vary with cutput, marginal coats 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 gooda.

Net income: Net profit on earnings after tax.

Net investment: Measutes the change in the capital stock. Calculated

ad the gross expenditure on capital formation minus the amount required to
raplace worn out and obsolete equipment. Rate of retutrn on net investment
1s net profit after depreciation as a percentage of net investment.

Total cost8: The summation of total fixed costs and total variable costsa.

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

2-35




e

SECTION 3




e o G A b Rl s e i A A Bt

SECTION 3

IDENTIFICATION AND CLASSIFICATION
OF RAILROAD EQUIPMENT AND FACILITIES

INTROBUCTION

The purpose of this section is to identify the equipment and facilities
of the reilroad industry and to organize them into a logical claasgsification
aystem. The identification of the equipment and an understanding of its
phyalcal characteristica and usage will permit an effective apd efficlent

assignment of noilse abatement techniques to the proper sources.

The classification of Facilities inko various categories 1s in recognition
of the fact that there is a wide variation in the noise impacts from differing
types of facilities and equipment. S5ince there are several thousand rallroad
facilities =~ far top many to analyze individually -- the facilities will be
categorized into groups which have similar functions or characteristics with
respect to their estimated noise impacts. The assesament of nolse impacts and
the potential costs for noise abatement can then be estimated separately for
facilities having differing equipment types, operating characteristics, levels
of activity, adjacent land uses and other factors which may significantly

affect nolse impacta and costs.
RAILROAD EQUIPMENT AND FACILITIES

Railroad property conaists of equipment and facilities. Equipment in~
cludea locomotives, cara, snd special purpose items such as for maintenance-
of-wvay, loading and unloading of freight and warine applications. Facilities
consist of track, tunnels, bridges, yards and a host of general or special
purpose buildingas.l Table 3-1 presents a list of the major items of rallroad

property.

The propetty, shown in general terma in Table 3«1, may be expanded by the
type or function of each item. For example, there are four typen of rail lines
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Table 3-1

RAILROAD PROPERTY

Linea (Track}
Tunnels
Bridges
Treatles
Culverts

Elevated Structures

FACILITIES

Stations

Office Bulldings

Service Facllitles
Repair Facilities
Manufacturing Facilities

Testing Tacllities

Power Generating Facilities
Communication Facilities
Freight Terminals

Marine Terminals

Flat Yards

Hump Yards

Power-Transmission Facilities

PRINCIPAL EQUIPMENT

Locomotives
Cars

Special Purpose Equipment
{including Marine)
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degeribed 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
electrle, perform four functions.? Table 3-3 shows that railroad freight

cars fall intoc nine functional categories.3

Special purpose cars and equipment such as for marine applications and
maintenance-of-way acre listed In Table 3-4.° Although this tabulation may
not be all incluaive, it reflects the majority of the inventory typilcal

of rallroad property.

The functionsa of railroad yards are: classification, storage, inter-
change, trailer/container on flatcar handling and local switching/industrial
interfacing.® 9 These facilities employ locometive pewer for freight
equipment movement through the yards (flat yards) or they can rely in part
on grtavity and yard grades for car movement through portions of the yard

complex (hump yards).

Table 3~1 containsa other types of facilities which are not covered under
linee and yards. These are statlons, terminals and i1solated facilitles
which perform support functions., Stations and terminals include freight,
passenger and marine facilities. Supporct facilities cover such functions as

service and repair, power generating and transmisaion, and wanufacturing and

testing.l
CLASSIFICATION OF RAILROAD PROPERTY

Table 3-5 summarizes the items presented in the preceding subsection
and suggests that all railroad property be grouped into four categories:
lines, stations/terminala, vards and isolated suppert facilitles. Each
category 18 divided into several types of property. The principal equipment
which operates in, or on, each of the four categories of property is also
liated. Although other types of railroad equipment may be associated with
each of the properties shown, this tahulation includes only principal items of

railroad property.
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Table 3~2

RAILROAD LOCOMOTIVES

Type Function

Diesel Road Passenger
Road Freight
Road Switcher

Yard Switcher

Electric Road Passenger
Road Freight

Yard Switcher

Stean Generally Historic

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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Table 3-4

PECIAL PURPOSE CARS AND EQUIPMENT

Ballast Cribbing Machines Track layer

Belt Machines
Brush Cutters
Compactors
Welding Machines
Snow Plows

Spike Pullera
Crosstie Replacers
Cranes

Spike Drivers
Ballast Tampers
Rail Aligners
Ballast Cars
Crosstie Cars
Weed Sprayers
Ditching Car
Rail Saw

Rail Bender

Cahoose 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

Stean Shovel

Tool and Block Car
Derrick

Boarding Outfit Car
Car Ferries

Car Floats

Tugs
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Table 3-5

CLASSIFICATION OF RATLROAD PROPERTIES

Category of
Railroad Property

Type of
Railroad Property

Associated

Principal Equipment

Lines

A" Main > 20M*

Locomotives
[ - *
B" Main 5~204 Rallcars
s 1t - *
A" Branch 1-5M Speclal Purpose Equipment
"B" Branch < IM*
Stations/Terminals Freight Locomotives
Railcars
Fassenger Speclal Purpose Equipment
Marine Ferries
Floats
Tugs
Yarda Hump Locomotives
Railecars
Flat Special Purpose Equipnment
Support Service
Facilities
Repair
Manufacturing
Testing

Power Generating

Power Transmission

Communication

™ & millions of gross ton-miles per year
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CLASSIFICATION SYSTEM FOR RAILROAD YARDS

The precedinpg discussion indicates that there are two prineipal types
of yards in the railrcad 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. Alse, the number of raillyards 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

uge 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 te provide freight service to and from other induatries
{industrial yard).% 5

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

Industrial
Commercial
Residential
Agricultural
Undeveloped

coo0oO

The activity levels determined in terms of rallcars classified per day
for both principal types of yards are presented in Table 3-6.% It should
be noted that these activity levels only apply to yards performing the claas~
ifica:ion 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

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

o0 0000
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Table 3-6
ACTIVITY LEVELS FOR RAILROAD YARDS

Yard Yard Nunber of Cars
Type Activity Classified per Day
Hump Low <1000

Medium 1000-2000

High >2000
Flat Low < 500

Medium 500-1000

High »>1000




The system for the classification of raillroad yards is summarized in

Table 3-7.

The results of the identification and classification of railrcad equip-
wwent and facilities indicated that railroad yards can also be categorized into

four functional types:4

Claggsification (C) Yards
Classification/Induatrial {C/I) Yards
Industrial (I} Yards

Small Industrial (SI) Yards.

Cooco

In conducting the railyard noiae impact assessment, it 1s useful to
group all hump yard complexes (which Include C, C/I, and I yardsa) into one
category, which is referred to generally as hump classification yards, and to
group all flat classification and classification/industrial yards into one
general category of flat classification yardes. The flat industrial yards and
the flat small industrial yards are grouped as separate categories, Thus, the
four basic raillyard categories used in the noise impact model are:

Hump Clasaification Yards
Flat Classification Yards
Flat Industrial Yards

Flat Small Industrial Yards.

[« I« I » TR o

Additional details of activity rates and parameters for hump and flat
¢lagsification yards are presented in Tables N=~l and N-Z in Appendix N.

DESCRIPTION OF TYPICAL RAILROAD YARDS

Hump Yarda

Hump yards parform clasgification and may perform industrial service
functions for U.S. railroads. This type of yard generally consists of a
aubyard 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 “yarda" respectively, as shown below in Figure 3~1,3




Table 3=7
CLASSIFICATION SYSTEM FOR RAILROAD YARDS

YARD CHARACTERISTIC Legend
Yard Type: Hump (H)
Flat (F)
Yard Function: Classification (C)
Industrial (I

Classification/Industrial (c/1)
Adtacent Land Industrial (L)
Use: Commerical (C)
Residential (R)
Agricultural (A)
Undeveloped (n
Yard Locality: 0--5000 (L)
Population Size 5000-50, 000 (2)
Class: 50,000-100, 000 (3
100, 000~250,000 (4)
250,000-500,000 (5)
>500, 000 {6)
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Direction of Traffic Flow

clasaification
IIyard"

departure
"yElI'd”

FIGURE 3-). 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.° Not ghown are the "inert" retardera which
are located at the departure end of each classification track. It should be
noted that some hump clessification 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 contalned Iin Section 4 of this document.

A typical hump yard may also contain a variety of hulldings and facilities,

such ast

Control Tower(s) and Office/Administration Buildings
Stock Pens

Trailer Ranp

Powerhouse

Compressor Bullding

Hydraulic Pump House

Fuel Pump lHouse

Car One Spot Service and Repair Facility
Caboose Service Facility

Locomotive Washer Facility

Locomotive Service Facility
Maintenance~of-Way Facility

0O0O0O0O0DODODDOOOO
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PLAN VIEW

CLASSIFICATION TRACKS

CAR RETARDERS A///_
HUMP CONTROL TOWER —
{GROUP}
— < - = ]— e
{(MASTER) {GROUP)
(GROUFP} %
= 1 HH—
\\
YARD SWITCH T
ELEVATION VIEW
LOCOMOTIVE T
{ =
— -
HUMP CREST
RETARDER ‘E.FIIE&I!

RETARDER

FIGURE 3—-2, HUMP YARD CREST AND RETARDER SYSTEM




All types of locomotives can generally be found operating or undergoing
service, malntepance, 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 characteristice 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
"aubyard". 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 thelr boundaries and

process dozens of trains and thousands of cara per day.

Some of the major characteristics of this type of raillroad facility
are summarized in Table 3-8. These data are based upon the two preceding
figurea and extractions from other reporta.4’5 Hump yard operatiomal
procedures may be found in Section 2.3 of Railroad Classification Yard

Technnlogx-4

Appendix O, Table O-l, contains a list of automated clasaification
yards.5 Theae data show that 79 of the approximately 124 hump yards in the
U.S. railroad system are automated to some degree. Yard automation may
include the receiving, service, classification and departure functions; car
identification; switch control; speed control including car weight and rolle~
ability; and yard/car inventory and location. Examples of the new automated
classification yards in the U.S. rallroad system are Northtown (BN), Darstow
(AISF), West Colton (SP), Shefficld (50U) 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 Recelving Yard Tracks 11 11 13
Number of Departure Yard Tracks g9 12 14
Standing Capacity of

Clasaification 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.5. rallroad aystem. This type of yard does not generally
contain gpecific "subyarda" for receiving, clasaification and departure but

is generally configured as shown in Figure 3-6.9%

Yard switcher locomotives move cars out of the recelving tracks and
uge 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"” actlon in a hump yard.

Flat yard tracks consist of switching leads, ladder tracks and receiving,
classification and departure tracks. Flat yards may also contaln "inert"
retarders on some classification tracks, locomotive and car service/ repair

facilities and other buildings associated with yard operatiocuns.

Flat yard activity or capacity, measured by cars classified per day,
ia a funetion of the number of tracks used for that function and available
switcher locomotives, As shown in Figure 3-7.5 this relationship 18 aimilar

to that of hump yards.

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

eristica similar to those shown for hump ynrds.“
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.* This section presents a
condensation of that dats and is designed to complement the data bhase used in

other sectiona 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 £lat yards. Table 3-10
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Table 3-9

SUMMARY OF FLAT YARD DATA

Yard Characteristic Yard Activity (Classified Cars/day)
<500 500~1000 >1000
Number of classification tracks 14 20 25
Standing capacity of
clagsification yard 653 983 1185
Cars classified/day 348 907 1692

Flat yard operational procedures may also be found in Section 2.3 of Railroad
Clapaification Yard Technology.
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Table 3-10

DISTRIBUTION OF U.5. RAILROAD YARDS
BY TYPE, FUNCTION, AND LOCATION

A.

Number of Railyards

Yard Function*

Yard Type G/1 C I Total
Hump 98 18 8 124
Flat 930 183 2932 4045
Total 1028 201 2940 4169

*¢/I Commercial/Industrial
C Commercial
I Industrial

B. Percent of Yards for Judged Adjacent Land Use
Predominant Adjacent Land Use *x
Yard Type I c R A U Total
Hump 20 7 27 13 i3 100
Flat 21 11 5 12 21 100
Flat Ind. 30 16 32 4 18 100
Flat Small Ind. 31 14 28 8 19 100

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




displays these yards by function and adjacent land use. These data show
that the majority of yards perform the induscrial 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 yarde 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 peracnnel.

Table 3-11 shows the distribution of hump yards anccording to yard
activity and population iIn the yard’s leccality. These data show that the
highest concentration of hump yarde 1s in areas of population size class

2 (5-50K persons) and in areas of industrial land use.

Table 3-12 shows the distribution of the 1113 £lat 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 i{g developed in Section 5
uses 3 place size (locality population) classes, 3 traffic rate classes
and 4 functional yard types, a summaty of the yard data presented in Table
3=14 48 shown in terms of number of yards by type of yard, place aize of
yard locatlon and rate of traffic (activity). (The numbera of yards in the
alx place gizes in Tables 3~11 and 3~12 were transferred to the distribution

of yarda by 3 place aizes in Table 3-14.)
RAILYARD CONFIGURATION ANALYSES

Introduction

Preliminary analyses indicated considerable variation in the configuration
of railyard facilities. Thus, accurate analyses of rallyard nolse impact
and nolse reduction costs required determination of typilcal or representative
yards in terma of yard geometries and dimensions as well as noise source

locations relative to yard boundaries and adjacent residentiasl 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
Aetivity 0-5K  5-50K  50-100K  100-250K  250-500K »500K Yards
Low 8 11 7 8 5 8 47
Hed imum 1 18 3 8 6 10 46
High [ 10 2 [ 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=-30K  50=100K 100-250K 250-500K »500K  Yarda
Low 102 219 75 60 42 73 571
Hedimum 64 140 48 35 23 47 357
High a3 71 23 2] 12 25 185
Total 199 430 146 116 17 145 1113




Table 3=-13

DISTRIBUTION OF ALL YARDS BY LOCALITY POPULATION

Population of Raillroad Locality Yards
Number Percentage

0 ~ 5000 1128 27

5K - 50K 1664 40

50K - 100K 378 9

100K -~ 250K 290 7

250K - 500K 234 6

>500K 455 11
Total 4169 1002
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Table 3-14

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

NUMBER OF RATLYARDS

Place Size (Population)

Less Than 30,000 50,000 to 250,000 Greater Than 250,000
Yard Type Traffic Rate: Traffic Rate: Traffic Rate:
w Low Med High Low Med High Low Med High Total
N
[=)]
I Hump Clasaification 19 19 14 14 12 8 13 16 g 124
IT Flat Classification 321 204 104 135 83 44 115 70 7 1113
IIL Industrial BAG 239 293 1381
IV Small Industrial 1262 133 156 1551
Total 2792 668 709 4169
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avellable maps, which consisted mainly of U.S.G.S 7.5 minute quadrangle maps,
did not provide sufficient detall to detect yard boundariles and noise source
locations. This type of information was eassential to developing the input
parameters (source to boundary distances, land use distributions, ete.) for
the nolse propagation models, the health and welfare impact model and the
noige reductlon 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
rallyard 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 gought 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 elong both sides of the railyards.

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

o Lengths of receiving, departure and claasification areas.

o Distances from railyard boundaries to the nearest
cluster of residences, measured from several locations
around the yarda.

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

The selection of the railyard sample from which the representative yard
data were obtained was conducted by a random process to aveld inadvertent
biasing of the desired input parameters for the health and welfare dmpact
mddel. The 4169 rail classification yards were grouped according to 4 yard
types, and distributed by 3 place size classes. Due to schedule and resource

constraints, sampling consiated of only ten yards for each of the twelve yard
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type-place slze combinations (1.e., cells), for a total of 120 representative
yards. The sample size of 10 yarde in each cell was selected on the bhasis of
using the statistical t-distribution For evaluating the expected standard
deviation limits about the sample mean dimension values for varlous confidence
limita. Since the t~distribution analysis 1is relatively insensitive to the
total population size, the sample size of 10 is satisfactory for the range 40
to 1000 yards of each type. Detalls of the selection procedure and results

are given in Appendix K.

Using the initial list of 120 rail yards, EPLC located each yard on
U.5. Geological Survey (U«5.G+5.) 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 vicinilty to gather the
necessary data. There were 25 vards which either had been abandoned or for
which there was inadequate photo imagery available. In these casesa, another
yard was selected from the appropriate cell on the aubatitution'yard list.

Bauach and Lomb zoom scopes and light table for viewlng transparencies
{transparent aerial imagery) of the yard arecas were used for photo analyses
and to produce overlays (see Appendix K, Figures K-3 and K-4) on the U.5.G.S.
quandrangle maps indicating yard boundaries and land areas within 2000
feet (610 m) of the boundaries. Dased on the Standard Land Use Coding System
{re. U.S. DOT~-FHWA 1969), the land uses around each yard were grouped into
residentianl, commercial, industrial, agricultural and undeveloped land use
types. In addition to determining vard boundaries and land use areaa, EPIC
extracted the following yard data from the aerial imagery using a acaled eye
loop on tube magnifier in some casea: distance from boundaries to residential
areas; yard dimensiona; and location of identifiable noise sources within the
yard. The latter sources included repair facilitiea, retardera, switch I
engines, toad engined, trailer-on-flat car/container-on-flat car (TOFC/COFC
and bulk loading facilitiea. Figure K«5 and K«6 illustrate the data sheets

used, with data from two sample yarda.




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 detall of analyses necessary for the health
and welfare and cost impact models required determination of typical railyard
dimensions for the low, medium and high activity or traffic rate categories.
Therefore, it was necessary to estimate from the sample yard dimensions into
which category each rallyard could be placed. The procedure for deing this

18 digcussed in Appendix K.

The purpose of classifying the sample hump and flat claasification
vards 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 represantative dimensiona for low
traffic rate hump classification railyards were cbtained by averaging the
dimenaions from 3 sample hump yards located in the amall place clasa, 3 in the

medium place aize cless and 3 in the large place size class.

Examination of the data for the flat and hump classiffcation yards
indicated that, in genoral, the yards were asymmctrical and quite complicated
in configuration. Time constraints and data limitations required that the
yard data be reduced to obtain aimplified representative yard configurationa.
Tharefore, it was assumed that the various portiona of the railyarda were
rectangular and that groups of nolse sources were located within the rect-
angular areas at unzqual distancea from the yard boundaries. In addition, the
yard configuration and noise source location analyses indicated that the
mastaer retarder, engine repailr and idling road haul locomotive locations were
in the same genaeral area. Therefore, the dimensions obtained from the EPIC
analyses were grouped into distances from the sourceas {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 ware 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 dimenalons for each group of

yvards (low, medium and high traffic activity groups determined ss discuseed
previously) were tabulated and then averaged. The resulting average dimenslons

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

Also, the hump yard classification area widths were averaged with the
magter retarder, engine repair faecility 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 positiona 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 yarda, the locations of the switch
engines obhserved 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 sauple industrial and small industrial yards resulted in the
representative dimensfions shown in Table 3-17. The configuraticns of the
industrial and small industrial yards were generally more symmetrical than the
other yarda, and thus, the representative difmenaions indicate that sources
were locatad in the center of the yard areas (equi~distant from the boundaries

on either side).

Repressntative Rail ¥ard Configurations

PO T S SO e S ST IR T DI RN

The representative configurations derived from the EPIC railyard data
evaluation are shown in Figures 3-8 and 3-9. The hump and flat classificatlon
yards were aspumed to have identical receiving and departure area dimensions
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Table 3-15

SUMMARY OF AVERAGE DIMENSIONS FOR HUMP CLASSIFICATION YARDS

Average Dimensiona (m)
Traffic Rate:

Hump Yarda Low Medium High
Near#* Far*s Near  Far Near Far

Classifica~

tion Area:
Dy 63 193 84 170 107 210
Dyr 60 235 100 191 112 224
Dpr 68 129 920 224 113 299
Dpy, 69 177 99 214 116 188
Dpve 64 183 95 201 113 229
L 1129 1312 1739
Recelving
and Departure
Area:
Davg=Dy 46 137 40 146 35 171
L 1556 1952 1952

ADy; Near » Track to track width o 2
Dy, Far = Boundary to boundary wideh < 2
Dyp ~ Distance from master retarder to yard boundary
Dgp = Distance from engine repair area to yard boundary
Dpy, = Welghted average distance from road haul locomotives to
yard boundary
*%Shorter and larger distances from source to boundaries.
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Table 3-16

SUMMARY OF AVERAGE DIMENSIONS FOR FLAT CLASSIFICATION YARDS

Average Dimensions (m)

Flat Clasaifi-~ Traffic Rate:
cation Yards Low Medium High
Near®* Farhk Near Far Near Far

Clasaifica~

tion Area:
e 24 73 4 - 70 183
Dgg 40 104 - - ~ 159
DpL Ak - 24 116 119 -
Dgg 46 143 - 140 104 293
Davg 37 107 32 128 92 214
L 854 1311 2074
Recelving
and Departure
Area:
Davg*Dy 3 107 31 137 92 184
L 793 976 1250

D, Near = Track to track width & 2

D, Far = Boundary to boundary width & 2

Dgp = Distance from engine repair area to yard boundary

Dgy, = Weighted average dimtance from road haul locomotives to

yard boundary

Dgg = Weighted average distance f£rom switch engines to yard boundary.
k#AShorter and larger distances from source to boundaries.
*%*Dlank 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 Dimensionas (m)

Small Industrial

Industrial Yards Yards
Dy 70 52
Dy, 58 24
Dg 62 3l
Dave 70 52
L 1312 1007
i
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A
d2 Y3 dy
] . L)
d
i l; 4 L -]
Receiving Area ¥ Departure Area

Classification Area

Yard Type Representative Rallyard Dimension (m)

I. Hump Clasaification: 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

Il. Flat Classification:
Traffic Rate:

Low 31 107 34 107 793 854
Medium K} 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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Yard Type Representative Dimensiona (m)
d 1

Industrial 70 1312

Small Industrial 52 1007

FIGURE 3~-9 REPRESENTATIVE CONFIGURATION FOR FLAT INDUSTRIAL AND
SMALL INDUSTRIAL RAILYARDS
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o FLAT CLASSIFICATION YARD —~ NOISE SOURCES:

- cs
- Cs
- CI
- IB
- 0B
- IL
- LT
- RC

B
W

]

¥

)

H

Classification Switchers, East End of Yard
Classification Switchers, West End of Yard

Car Impacts

Inbound Trains
Outbound Trains {Road-Haul plus Local}

Idling Locomotives
Locomotive Load Cell Test Stands

Refrigerator Cars

o FPLAT INDUSTRIAL YARD - NOISE SOURCES:

SE
CI
IB
0B

Switch Engines

Car Impacts

Inbound Trains

Qutbound Trains (Road-Haul plus Local)

o SMALL INDUSTRIAL FLAT YARD - NOISE SOURCES:

SE
CI
1B
oB

Switch Pnginesa
Car Impacts

Inbound Trains
Outbound Trains

The yard noise sources identified but not modeled include horns and

whistles, locomotive brake squeal, wheel-track scrzech on curves, loud~

speakers, slack pulleout (between cars in outbound trains or cucs of cara),
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 aome yards, and types of
yards, but not in others) results in a degree of uncertainty in the deter-

mination of the overall noise levela at railyard boundaries, the major nolse

sources identified in the preceding yard noise source list produce nolse
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(the receiving and departure areas were not distinctive and could usually not
be differentiated on the photographic imagery). The d) 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 d; distance of
192 m for the low and medium traffic rate 1s the average of the corresponding
far side distances of 183 and 201 m previously determined. Similar averaging
was done to obtain the dy distance of 34 m for the low and medium traffic

rate flat classification yards.

Railyard Noilse Sources

Prior to and in conjunction with the EPIC sample rallyard analyses the
predominant noise sources for each class of rallyard were identified by
examining the literature and data base on railroad equipment and facility
surveys. Discuasions with the AAR staff and consultants provided additional
data on potential noise sources. The identified noise sources for which
a sufficient nolse data base were available to determine a atatistically
meaningful average level were included in the railyard noise model. The major
nolae sources included in the railyard noise model and health/welfare impact

meodel 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
- LT - Locomotive Load Tests

- RC ~ Refrigerator Cars

- IS =~ Industrial and Other Switchers

- 0B - Outbound Trains (Road-Haul plus Local)

Idling Locomotives

- I8 = Inbound Trainas




levels and event rates sufficiently high to provide good indicotors for the
nolse environment and impact at the railyard boundaries. Load test facilities
were asgumed 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 varlous portlons of yard
complaxes 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 operatlons 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 rallyards were thus assumed to have
four (4) general nolse source areas. In the absence of any specific data an
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 Analysaes

The percentage diatribution of residential commercial, industrial,
agricultural and undeveloped land uses was calculated from the EPIC averlaya
and U.5.G.8. 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 te 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~J.
The percentage land use distribution within 2000 ft (610 m) from each
yard boundary was calculeted 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.

3-39

T A 1 b i i 5 aa T s .
A b by B T




1.

2.

3.

4e

5.

7s

REFERENCES

Letter from Philip F. Welsh, Assoclation of American Railroads
to Henry E. Thomas, U.S. Environmental Protection Apency,
November 8, 1977.

Final System Plan, Supplemental Report, U.S. Rallway Asaociation,
September 1975.

The Official Railroad Equipment Register, Vol. 93, No. 2,
National Railway Publication Co., New York, N.¥., October 1977.

Railroad Classification Yard Technology - A Survey and Assessment,
Stanford Research Institute, Menlo Park, California, January 1977.

Railroad Classification Yard Technology =~ An Introductory
Analvais of Functions and Operations, PB-246724, U.S. Department
of Transportation, Cambridge, Mass., May 1975.

Automatic Clasgification Yards - United States and Capnada,
Asgsociation of American Railroads, Washington, D.C., May 4, 1977,

Railway Age, Vol. 179, No. 6, Simmona-Boardman Publishing Corp.,
Bristol, Conn., March 27, 1978.

3-40




e .

S

SECTION 4




SECTION 4

NOISE SOURCE FMISSIONS AND ROISE CONTROL TECHNOLOGY

RAILROAD NOISE SOURCES

Noise is generated by rall 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 nolse levels both from indi-
vidual sources and from the operation of multiple scurces which are combined
into larger single operations such ns a classification yard. The understand-
ing of how multiple sources interact te produce an overall noise level is
esgsential since it is the combined noise of several sources which is generally
heard outside the boundaries of railroad facilitles. A knowledge of individual
equipment noise source levels is equally iwmportant since individual noise
source treatment 1is usually the most effective method for reducing overall
noise emissions. The individual sources which have been identified as major

contributors to railroad noilse are:

o Locomotives and switch engines

o] Retarders

0 Refrigerator cara

Q 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 ahove railyard
noise sources. Other rallroad operations such as statlons and offyard repair
facilities are minor contributors to community 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 document!,

and will be reviewed only briefly in this document.
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RAYLROAD 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 avalilable. The measurements tsken in this effort supplement the existing

railroad nolse 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 nolse events and distances
to railroad yard noise sgources, were also noted during the recording peried.

Thesae data, together with existing data collected previously by the EPA serve

the following purposes:

o Establish the relationship of these measurements to
selected raillyard type, yard function, and level of
activity, as a basia for the development of
clapsification categories;

o Estsblish 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

emisslon level standards.

MEASUREMENT METHODOLOGY

In developing a noise emission test procedure, EPA recognized the need
for a relatively simple method of accurately detarmining noise emissions which
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would be sultable for enforcement auditing by the Federal Railreoad 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 nolse emissions characteristic of major
noise sources are repeated and accurately represanted;

o Correlate well with the known effects of environmental
noise upon publie health and welfare;

o Digeriminate batween rallroad and non-railroad noilse
gources; and

o Enable convenlent measurement at noilse sensitive lccatlons.

The procedures developed estimate average maxlmum A-weighted sound
levels at recelving property measurement positions for each of the noise
sources considered. Additicnally, measurement procedures at fixed lecations
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.ls213:4,5,6,7 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 spummarizes 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 nolse sources.




Noise Source

Retarders
(Master and Group)

Inert Retarder

Flat Yard Switch
Engine Accelerating

Hump Switch Engine,
Constant Speed

Idling lLocomotive

Car Impact
Refripgerater Car

Load Test
(Throttle 8)

Table 4-1
SONRCE NOISE LEVEL SUMMARY

Number of Level of Energy Average®

Measurements Live @30 m (dB)**
410 111
96 93
a0 a3
Reference 2 78
82 66
164 99
23 67
59 ' 90

*  Impx Average for Intermittent or Moving Sources
** A-Heighted Sound Level
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FIGURE 4-2 NOISE FREQUENCY SPECTRUM OF CAR COUPLING IMPACT--
MEASUREMENTS 100 FEET (30 m) FROM TRACK
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DESCRIPTIONS OF YARD NOISE SOURCES AND ABATEHMENT TECHNOLOGY

The major sources of railroad noise and the alternative gbatement
procedures for reducing noise emissions from the sources were investigated by
the EPA pricr to issuing noise emission standards for railcars and locomot-
ivesg 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 Pocument for the Rallroad Noise Emission Standards, December
19751, 1In considering the noise control technology available to reduce
railroad noise emisalons, it is necessary to consider also the alternative
regulatory approaches which might be employed in developing a noise emission
atandard. For example, a source-type stundard requires that individual noise
sources meet apeclfied "not~to—exceed” levels which are generally based on
beat available technology, taking into account the cost of compliance. For &
property line-type standard, individual noise sources do not have fixed "not-
to=exceed" levels. Thus, for a property line atandard, available technology
requires only that total noise emigssions from the operations of all equipment
on the property not exceed g specified level at each point along the railroad
property line or the adjacent receiving property. The discusalon that follows
examines individual noise sources and some of the abatement technologiles
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 Northeaat corridor,
are powered by all=-electric or gas turbine locomotives. The few remaining
steam locomotives in the United States are preserved primarily for historical

reasonsg.
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Diesel=-electric locomotives have a diesel engine driving an electric
alternator or generator wnich, in turn, powers electric traction motovs
on the wheels., The electrical system acts as an "automatic transmission"
and, In a given throttle setting, maintains o constant load on the englne
for differing train speeds. The operation of diesel-electric locomotives
represents a8 major source of the noise emitted from yards. The important
noise-producing mechanisms in diesel-electric locomotives are engine exhaust,

engine casing vibrations and cocling fans.

Nolse abatement treatment for locomotives and switch engines detailed in

the 1975 EPA Railroad Backround Document! can be summarized as Follows:

o Equipment modification
= Improved exhaust ouffling
- 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.

Retarders

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 cara. The apeed with which the cars enter the class-
ification track must be controlled, so that the momentum upon impact 1s 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 fimal 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 retardatien is controlled by
varying the pressure applied to the beam. The friction force, in addition to

slowing the rallear, can produce and radiate an intense aquealing noise.

Three approaches for reducing the nodse emissions from retarder aqueal

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. Loula. 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 linme to the vail
track center. The barrier’s construction consists of supporting timbers,
corrugated transite, and four inch (10 cmw) fiberglass absorptive material with
protective covering. Nolse measurements before and after barrier inatallation

showed that the noise levels were reduced up to 25 dB.

Similar noise measurements conducted as part of a Department of
Tranaportation atudy8 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 were
16 dB to 22 4B for absorptive barriers. Figures 4=4, 4~5, and 4-6 show sound
levels as a function of barrier height, abaorptive characteristics and dia-

tance from the barriers.

The acoustical barriers used for the Northern Yard atudy are commercially
available modular panels manufactured by IAC. The }anela were IAC No. 1
shield regular panels with a 0.032 mm polyethylene f1lm covering to protect
the dcouatical material from moisture. The noise shield panels were 10 cm.

4-10




I1-v

fiv] 20 = a-)
°
B ¥
E -t
g — [ i
10 yim ———
1 ‘é’ — §
C
2 4 6 8 10 12

Batelor Holght, Foot *

o Absorptive
. Raflactive

*  Ona foot is approximately 0.3 mators

FIGURE 4-4 INSERTION LOSS OF RETARDER BARRIER AS A FUNCTION OF BARRIER
HEIGHT (10Q FEET FROM BARRIER AT 90 DEGREES)

..... own il o e bt b sl e L b i 3 e st

et i, e s ki b b ol g S5



12-Foot Borriers *

=
20 ;/ g
m
'a‘. ap——— h—
-] - é
< 10 —
(-]
k- -~
2 -~
- /
0
30 60 90
Anglo, Dugroes
O Aorptive
e Refisctive
¢ One fout is approximataly 0.3 motars
FIGURE 4-5

INSERTION LOSS OF 12-FOOT BARRIERS, AS A FUNCTION
CF ANGULAR LOCATION (100-FOOT EQUIVALENT DISTANCE)

4=-12




12-Foot Batrier

30

Instrtion Loss, dB

8
@
-

10

oM | 2
] 50 100
Distetce From Retardar, Feot *

0 Reflective

@ Absarptive With 1-Ft-Lip

*  Ons foot is spproximemly 0.3 matars

FIGURE 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

T ]y e
R O U L e =
B Y AT




thick and had standard sizes of width times length ranging from 16 x 60

inches to 48 x 168 dinches (41 x 152 cm to 122 % 427 cm)}+. The back surfaces
were 18 gauge steel. The perforated surface was installed facing the retarder.
The acoustic £111 is an inert, wildew resistant, vermin proof mineral wood
material with a UL fire hazard classification per ASTM apecification of E-84

as follows:

Flame spread 15
Smoke development 0
Fuel contributed Q

The barrier construction at the Northern Yard conslsted of vertical
panels with support provided by 5 inch (12.7 cm) wide flange columns anchored
to concrete footinga at 1l 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
retardet/barriers and a cross section of the concrete foundation are 1llu~
atrated in Figure 4~7. As indicated the effeccive height of a 12 foot (3.7 m)

barrier 18 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
ratarder. Insertion losses measured in this atudy for the 12 foot (3.7 m)
high barrier with lip and with 22 foot (6.7 m) extensions were:

a. More than 25 dB on the barrier transvetrse centerline (i.e.,
perpendicular to the tracks),

b. More than 23 dB in the 60 degree sectors centered on the
tranaverse centerline,

cs More than 13 dB in the 120 degree sectors centered on the

transverse centerline.
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Corresponding insertion losses for the "normal" B foot (2.4 w) high barrier

with 11 foot (3.4 m) extensions beyond the end of the retarder were:
l. 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 degrec sectors.

Effecta of Barrier on System Operations

Negative effects inherent in use of the barriers inveatigated are as

follows:

a4+ 5Signal personnel are restricted in performing repalr or replacement
of retarder parts in that access can be gained only by use of doors
located in the barrier oppesite the retarder mechanism, through
the open ends of the barrier, through use of a c¢rane or by removal
of the barrier panels.

b. Derailmenta in the retarder are more difficult to clean up, and
damage to the barriers usually occurs during derailments.

c. Perasonnel working within the barrier confines cannot be readily
seen by the Hump Control Operator. To eliminate the posaibility
of injury, special precautions must be taken above and beyond

those normally required.

Positive effects of barriers, beyond those assoclated with control of
retarder nolse propagation to the community, are as follows:

l. 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 casea where personnel need to work close to an
cperating retarder, particularly i1f no other type of retarder noise
suppresaion 1s in use.

2, Barriers serve to contain the emulsified oil apray used as part of
the computerized retarder nolse suppression system in use at the

Northtown Yard.
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3. Barrlers provide weather protection, acting as a snow break for this

retarder and wind break for personnel working within their confines.

In addition to barriers, lubricaticn systems are being employed by
Burlington Nerthern at their Northtown yard. The lubrication system consists
of a series of nozzles on a header pipe running down both sides of each
rall with a concrete trough helow the rail to collect the runoff. A water
soluble oi} solution of less than two percent oll is employed. A mixture
of ethylene glycol is added in winter to keep the water from freezing. The
Jubricant is collected in a retrievel 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 parcent 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 alao being employed to reduce the frequency of
retarder squeal. At the Southern Pacific’s West Colton ynrdg, 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 18 te hold the block of cars being assembled
from rolling out of the bottom of the yard. Inert retarders are elther
constant tvetardation spring-type or the self-energlzing, 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

frecly vwhen the release is actlvated.
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Car Coupling Noise

Car impacts constitute one of the most randomly distributed sources
of nolse in the railroad yard. As a raillroad car rolls along the track
into the claasification yard, it may be stopped by an inert retarder, collide
with a statlonary car, collide with a string of cars coupled to the restrained
car (cauaing a chain reaction of impacta) 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 18 known about the contribution of each of these factors to the total
car~coupling noise level, however, the relationship of car apeed to total
coupling noise has been measured by EPA for a number of actual and simulated
operating conditions. The resulta 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 classiffcation operations in residentiasl areas.

Refrigerator Cars

The railroad industry has gradually been cﬁnnging over from block ice-
cooled perishable transport cars to closed-syatem, diesel engilne-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 yarde in large blocks consisting solely of these units.

The principal source of noise in the refrigeration cars is the diesel
engine that drives the electrical generator for the compressor. The engines
appear to have adequate exhaust muffling so that further noise reductions would
likely require the addition of a baffle blocking the outside direct line of
aight 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 repalr, 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 vieinity of the engine shop area. Load test facilities are operated on a

24=hour per day basis.

In addition to the repair facilitiea, 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 1dling

locomotives clustered in the facility at any given time.

Reﬁucing noise impacts from repair facilities, and load cell testing
and service areas may require construction of large barrlers or enclosure of
the testing area. Where enclosure or barriers are impractical because of the
8lze of the area, relocation of the test area to greater distances away from

property lines will reduce property line nolae levels.

¥heel/Roil Noise

The four main sources of wheel/rail nolse are: aqueal, impact, roar
and flange rubbings The major wheel/rail noise emissions are asscciated
with mainline operation and have levels which increase with train speed;
howaever, wheel squeal is occasionally a yard problem and can occur at very

slow apeeds. Wheel squeal and flange rubbing occur when a train negotiates a

tight curve.
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The sgqueal noise from tight curves in yards can be mitigated by use of

automatic rail ollers, and local barriers along tight curves.

Miscellaneous Sources

Railroad yards contain various miscellaneous sources of nolse. Among
these are loudapeakers, horns and whistles, These noises are different in
nature from most other types of raillroad noise because they are primarily used
intentionally as warning devices to convey information to the receiver rather
than beilng unwanted by-products of some other activity. They are regulated at

the Federal and State levels as safety devices rather than nolse sources.
NOISE CONTROL FOR ALTERNATIVE REGULATORY OPTIONS

The noise control technology for railyard noise sources has been analyzed
for apecific regulatory options. The noise control options presented are
believed to reflect the most practical approaches for the nolse sources
considered. These approaches take into account difficulties which arise due
to operatiocnal problems including censtraints lmposed 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 assoclated 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

0f the three methods for reducing retarder noise which have bean
discussed previocusly, only barriers significantly reduce the intenaity of the
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retarder squeals. ZLubrication systems and ductile iron shoes both reduce the

frequency of squeals but are ineffective in lowering the peak noise levels

vwhen squeals occur.

Although retarder barriers have been found very effective in feducing
peak noise levels, their use around group retarders may be limited because of
‘space limitations arising from close trackage. Industry sources claim that
congtruction would be impossible around 50% of the group retarders.}? How-
ever, close trackage and clearance problems rarely occur at the master
retarder so that nolee ahsorptive barviers 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 rall property
boundaries., Assuming the railyard geometries identified in Section 3, reflec-
tive barrier walls of 10 to 15 feet (3.0 to 4.6 metera) in helght 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 aleng highways.
Three specific retarder noise options with receiving property regulatory

limits and corresponding nolse conttol measures have been analysed. These

are:
Option Receiving Property Limit (dB) Noise Control
1 94 B £t x 1500 £ (2.5 m x 457 m)
barrier wall at boundary nearest
the master retarder and 8 ft x
1500 £t (2.5 m x 457 m) wall
along the opposite boundary.
2 84 15 £& x 1500 £t (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 opposaite boundary.
3 83 In addition to treatment listed in

option 2, 12 £t x 150 ft (3.7 m x
45.7 m) absorptive barriers are
placed around the master retarder.
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The noilse control measures assume a baseline average max A-weighted sound
level from retarder squeal of 111 dI at 30 meters. For the typical low volume
hump yard, which is the worst case (retarder nearest to property line), the
master retarder 1s 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 imsertion of barrier walls at the property line can be
estimated by treating the retarders as a point source and assuming a barrier

attenuationl! (Ap} of:

V2T N
10 1o VTN + 5 N>-0.2
Ab - & (tanhVZ'ﬂ'N -
8] N < ~0.2

where:
N =+ (2/0) (A+3B - 4)
18 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 soutce
to the receiver.

The receiving property 18 assumed to be 15 meters beyond the wall. The
sound level at the recelving property is estimated by subtracting the barrier
attenuation plus afr/ground ettenuation (0.33 dB/m) from the noise levels
that would otherwise occur at the receiving property.

Although the insertion lose achievable with absorptive barriera at the
master retardecs 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 maaster and g}oup ratarders.




Options for load Cell Test Noige Reduction

Where load cell testing can not be posltioned sufficiently distant from
the property line to raduce load test noilse to acceptable levels, enclosures
or barriers can provide the necessary noise control. Unless a facility
enclosure is desired for reasons beyond noilse reduction, it ig probable that
barriers will be the preferred treatment. Absorptive barriera, 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 1s a large low
frequency component in locomotive nolse emissions (See Figure 4-3) sound
absorbing masonary blocks should algo be copsidered for barrler 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:

A-Weighted
Option Receiving Property Limit (dB) Noise Control
1 67 Abgorptive barriers 20 ft x 150

ft (6.1 m x 45.7 m) placed 25 ft
(7.6 m) from track certerline.

2 65 Abgorptive barriers 25 ft x 150
fe (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 iln £lat yards where the
load test cella average 92 meters from the nearest property lines. The
accoustic center for the load test noise 18 assumed to be located approxdimately
3.6 meters above ground level. The insertion lesses for the two cases are
conservatively eatimated at 13 and 15 dB corresponding to the 20 feet and 25
feet (6.1 and 7.6 wmetera) high barriers.




Options for Switcher Enpine Noisge

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 nolse emissions for each model. However, the in- .
vestigations which have been conducted indicate that exhaust noise is a major
contributor to locomotive noilse, expecilally at high throttle settings. As
part of the proposed Interstate rail carrier regulation decket, industry
provided dats 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 MPLSAC and EMD 5W100l. 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 Tahle 4-2 coupled with the fact that switchera
spend much of thedr time art low throttle settings indicate that for meost of
the operating time the reducticons in switcher noise levels will be nominal.
However, the measured noilse 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 poasitioning a muffler. A detailed evaluation of space
availability was conducted for the 1975 rail carrier regulation and appears in
the 1975 Background Document! as Appendix I. The results of that evaluation
indicate that sufficient space is available above the hood for modele designed
as swicchers. 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 enlatged and the muffler installed under the hood. It 1B also
possible that some units have been modified in ways that make muffler in=-
stallation difficult. 1In tests conducted by the Donaldson Company for the AAR
on twe road locomotives, EMD models SD 40-2 and GP 380-2, reductions in total

noise emissions were again leas 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 I 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 teat results are indicated in Tables

4-3 and 4-4.

The regulatnvy options considered toc reduce noise from switcher engines
would limit the maximum sound levels measured at 30 meters. Differing maximum
sound levels would be permitted for 1dling and moving modes of operation. Two ’

specific options have been analyzed. They are:

A-welghted
Option Regulatory Levels (dB Noise Control
Idle Moving
70 90 Muffler retrofit
2 67 88 Muffler retrofit

The avallable data indicate that Option 1 would tequire noc noise control at
all for most switchera. 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 emergy averaged sound
levels, the existing variation sabout the average along with measurement
uncertainties (+ l.5 dB) will require that a subatantial part of the switcher
fleet be retrofited with exhaust silencera.

Options for Reducing Car Coupling Noise

Two of the regulatory optiona 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 fegulatory options are:
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Table 4-2

END SWITCHER LOCOMOTIVE SOUND LEVELS WITH AND WITHOUT SILENCERS®

Low
Throttle Position Idle ldle 1Idle 1 2 3 4 5 3 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 B3 85 87 90
arrester manifolds
MP25AC with Bpark 63 65 65 68 72 75 78 80 82 84 85
arrestor/silencer
Raditor shutter OPEN QPEN CLOSED OPEN OQPEN OPEN OPEN OPEN OPEN OPEN OFEN
position
SW 1001 with spark 65 65 66 13 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

8D 40-2 Locomotive, BN Road 6332

Locomotive without Muffler Locomotive with Muffler

Noise Level Number Noise Level  Number Reduction in Reduction in

Throttle @3A0m of Fans @30 m of Fans Total Locative Exhaust Neise
Setting (dB) Running {dB) Running Noise @ 30 m (dB} @1 m (dB)
Idle (no load) 65.6 1 64 1 1.5 18.5

1 66.5 1 64 1 2.5 18.5

2 72 1 66,5 1 5.5 17

3 74 1 68 1 6 18

4 775 1 7l 1 6.5 19

5 84.5 1 745 1 10 18

6 B4.5 1 16 2 8.5 16

7 a5 2 80 2 5 19

8 85 2 Al 2 4 19
Notea:

1. Ambient noise levels: 47-55 dB(A)
2. Ambient temperatures: 80-90C0F

3. Wind Speed: 10-20 mph

4. Sound levels are A-weighted.
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Table 4=4

SUMMARY OF LOCOMOTIVE MUFFLER ACOUSTICS TESTS

GPD 38=-2 Locomotive, BN Road 2092

Locomotive without Muffler Locomotive with Muffler

Noise Level Number Noise Level Number Reduction in Reduction in
Throttle @300 of Fans @30m of Fans Total Locative Exhaust Noise
Setting (dB) Running {dB) Running Noise @ 30 m (dB) @1 m (dB)
Idle {(no load} 60.5 1 60.5 1 0 18
1 b4 1 62 1 2 16
2 68 1 65.5 L 2.5 18
- k| 73 1 67 1 6 19
b 4 78 1 72 1 [ 19
5 79 1 75 1 4 16.5
6 82 . 1 75 1 7 18
7 B4.5 1 79 1 5.5 17
8 86.5 1 81 2 5.5 17.5
Noten:

1. Ambient noise levelsa: 54~55 dB(A)
2. Ambient temperatures: 80-95°F

3. Wind Speeds 10-30 mph

4, Sound levels are A~weighted.




A-welighted

Options Repgulatory Limit¥ Exception Condition
1 91 leas than six mph
2 91 none
3 85 less than four mph
4 92 none
5 92 less than elght mph

*Meaaured at recelving propertye.

Baged on the nolse data presented in Appendix H, the energy average sound
levels of rallcar impacts can be described by the following relationship.

Tpax = 75 + 32.5 log v ()

where .L_m.ax is based on the faat 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

Percentage of Impacts

Speed (mph) in Speed Interval
0=2 1.1
2=3 4.8
3=4 13.2
4=5 24,2
5=5 31.2
6=7 13.8
7"8 6.2
8-9 3.2
9=10 1.3
i0~-11 0.5
11"12 052
12~18 0.1

4=-29
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As the percentage of rall 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 1in excess
of 6 mph will reduce A-~weighted average max levels 1 te 2 dB; while reatrict-
ing coupling speeds to leas than 4 mph would reduce the levels by 7 to 8§ dB.

It is probable that a reduction of coupling speed to leas 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 ald rail ecar rollahility, 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 1s the current practice.

SUMMARY

The noise source level reduction achievable for specific sources

considered in the regulatory source optiond are summarized inm Table 4-6.

A summary of noise control treatments for the options appeara in Table
4=7, and estimated noise levels at the receiving property after source treat-
ment atre pretented in Tables 4~8, 4-9, 4~10, and 4-11.
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Table 4-6

NOISE SOURCES AND SOUND LEVEL REDUCTIONS

Noige Sources

Noilse Control Techniques Range of Reduction In
A-Weighted Sound Level (dB)}#*

Retarders {Master)

Retarder (Master
or
Group)

Load Cell Test

Switcher Engine
Noise

Car Coupling

(b)

(a)

(b)

(a)

b))

(c)

Absorptive Barriers 16-22
150 fe x 12 £f£ (46 m x 3.7 m)

Reflective Boundary Walls 9-11
1500 £f£ x 8 ft (457 m x 2.5 m)
Reflective Boundary Walls 16-21
1500 £t x 15 ft (457 m x 4.6 m)
1500 ft x 10 £t (457 m x 3 m)
Absorptive Barriers 12-14
150 £t x 20 £t (45.7 m x 6.1 m)
Absorptive Barriers 14~16
150 £t x 25 £t (45.7 m x 7.6 m)
Exhaust S$ilencer 0-1 at idle
1~5 moving
Reduce coupling speeds 7-8
to less than 4 mph
Reduce coupling speed 1-2
to less than 6 mph
Reduce coupling speeds 0-1

to less than 8 mph

* These are the expocted ranges of reduction in maximum sound levels for
single events depending on the type of noise source, the diatance from the
sound to yard boundary and other factors. 1In the case of retarders, the
reductions shown are the barrier insertion loss values; the overall noise
reductions will be less due te finite harrier effects. The reductions in
termas of the Ly, scale for each option or type of source are discussed in

Section 5.
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Table 4-7

SIMMARY OF NOISE CONTROY, TREATMENT

Retarders
T Barrier walla 1500 ft x 8 £t (457 m x 2.5 m) near side
and 1500 £t x B ft (457 m x 2.5 m) far side
Ty Barrier walls 1500 ft x 15 £t (457 m x 4.6 m) near side
and 1500 ft x 10 ft (457 m x 3.0 m) far side
T4 In addition to Ty, 150 £t x 12 fr {45.7 m x 3.7 m)

absorptive barriers are placed around the maater retarder

Load Cells

T4 Absorptive barriers 150 £t x 20 £t (45.7 m x 6.1 m)
placed 25 ft {7.6 m)from track centerline

Ts Absorptive barriers 150 ft x 25 €t (45.7 m x 7.6 m)
placed 25 ft (7.6 m) from track centerline

Switch Engines
Tg Exhaust Silencer

Car Coupling

Ty Reduce rail car coupling speeds to leas than 4 mph
Tg Reduce rail ear coupling speeds to leas than 6 mph
Tg 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 neatrest A-Welighted by treatmentsi* (dB)
traffic rate receiving property* (m) Levels (dB) T *** Tp Ty
Hump
Low volume FEN 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

*nder the propoaed measurement methodology for compliance determination the levels liated
would be adjusted for activity in accordance with adjustment factors listed in Table 2 of
Appendix A.

***Trea:menc code shown in Table §4=7.
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Table 4=9

ESTIMATED NOISE LEVELS FOR LOAD CELL TESTS

Baseline Levels Achleved
Yard type and Distance to nearest A-Weighted by treatments®® (dB)
traffic rate receiving property* (m} Levels (dB) Ty Ty
Hump
(High volume only) 128 18 65 63
Flat
(High volume only) 107 80 67 65

*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.
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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) Ty Tg Tg
Hump

Low 210 89 gl a7 88

Mad imum 310 85 77 83 84

~ High 370 B3 75 81 82

1

e 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 9l 83 89 90

*Under the proposed measuremeént 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 4-11

ESTIMATED NOISE LEVELS FOR SWITCHERS

. Baseline
Yard type Meaaurement A-Weighted Levels achieved
Distance (m) Levels (dB) by treatment (db)
Tg
Proposed measurement (Idle) 30 66 65«66
Methodology (Moving) 30 90 85-89
- Receiving property
& measurement for
o idling switcher
Hump
Low 64 59 58
Medimum 95 56 55
High 113 55 54
Flat
Low 33 65 64
Medimum 33 65 64

High 92 56 55




1.

6.

7.
8.

9.

10.

1.

T e e bt TR 1 e

REFERENCES

Background Document for Railroad Noise Emission Standards, EPA 550/9-76-005,

U.S. Environmental Protection Agency, Washington. D.C., December 1975.

Agsesgment of Noise Environments Around Railroad Operations, Jack W. Swing
and Dopald B. Piea, Wyle Laboratories, Contract No. 0300-94-0799], Report
No. WCR 73-5, July 1973,

Measurement of RR Noise=lLine Operations, Boundaries, and Retarders, J. M. Fath,

et al,, National Bureau of Standards, for EPA, December 1974.

Noise Level Measurements of Railroads Freight Yars and Wayside, Transportation
Systems Center, E. J. Rickley, et al,, DOT-TSC-05T-73-46, Final Report,
PBE 234 219 May 1974.

Rail and Environmental Nolse: A State of the Art Assessment, Bender, E. K.,

et al., Bolt, Beranek and Newman, #2709, 105 pp., January 1974.

Diesel-Powered Heavy-Duty Refrigeration Unit Noise, Thomas J. Retka,

fDOT-TSC=08T~75~5, Final Report, January 1976.
Railcar Coupling Noise Measurements, Simpson, M.A., BBN RN 3873, Dec. 1978.

Railroad Retarder Noise Reduction, Burlington Northern Inc. and Transpetration

Systems Center, Cambridge, Massachusetts, on-going study.

Private communication, Mr. Rudy Nagal, Signal Department, Southern Pacific
Railroad, April 3, 1978.

Officdial Dockat for Proposed Revision to Rail Carrier Noise Emigsion Reguletion,

AAR Submission, EPA 550/9-79-208.

Noise and Vibration Controel, Beranek, L., McGraw Hill Book Co., N.Y., 1977.

4=-37

AW e il e




SECTION 5




B L TS s

SECTION 5

HEALTH AND WELFARE IMPACT

INTRODUCTION

Benefirs to Public Health and Welfare

The phrase "health and welfare", in this analysis and in the context
of the Noise Control Act, 1s a broad term. It includes personal comfort
and well-being, and the gbsence of mental anguish, disturbance and annoy-
ance, a&s well as the absence of clinical symptoms such as hearing loss or
demonstrable phyaiological injury. In other words, the term applies to the
entire range of adverse effects that nolse can have on people, apart from

economic impact.

Improvements in public health and welfare are regarded as benefits of
nolse control. Public health and welfare benefits may be quantified both in
terms of reductions in nolse exposures and, more meaningfully, in terms of
reductions in adverse effects. Thie analysis first quantifies rall facility
nolse exposure (numbers of people expesed at different noise levels), then

translates this exposure into a community impact.

People are exposed to noise from rail facilities in a variety of

aituations. 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 cccur at all levels. Rail facility noise may or may not produce
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the effects mentioned below, depending on exposures and specific aituations.

The digcussion here refers to noise in general.

The best-known noise effect 1s probably noilse-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 loas develops, the
sounds of speech which lend meaning become less and less discriminable.
Eventually, while utterances are still heard, they become marely a series
of low rumbles, and the intelligibility is lost. WNeolse~induced hearing loss
18 a permanent loss for which hearing ailds and medical procedures cannot

compensate.

Moreover, noise 1s a stressor. The body has a basic, primitive response
mechanism which auvtomatically responds to noilse as if to o warning or danger
signal. A complex of bodily reactions ({sometimes called the "flight~or-fight"
response), which is mestly beyond consclous control, takes place. When noise
intrudes, reactions such as elevation of blood pressure, changes in
heart rate, secretiona of certain hormones into the bloodstream, changes in

digestive processes and increased perspiration on the skin may occur.

This stress response occurs with individual noise events, but it is
nat yet known to what extent the reactions seen in the short term become,
or contribute to, long-tern stress disease such as chronic high blocd pres=
sura. Therefore, the stress response to nolse 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 doea quantify the generalized adverse response of people to environ-
mental noise; To the extent that physiological stress and verbalized annoyance
are related, the "geﬁeral adverse response' gquantity may be seen to partially

represent or indicate the magnitude of stress reaponse.

The general adverse response relationship to noise levels may also
bao seen as partially representing another area of noise effects: activity
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interference. Nolse Interferes with many important daily activities such

as sleep and communication. In expressing the causes of noise annoyance,
people often report that nolse interferes with sleeping, relaxing, concentra-
tion, TV and radio listening and face~to-face and telephone discussions.
Thus, the general adverse response quantity may he 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 assoclated nolse fields, it is not possible to examine all
attuations precisely. Hence, in this predictive analysis, certain stated
assumptions have been made to approximate typical, or average, situations.

The approach taken to determine the benefics associated with alternative nolse
regulatory options 18 thercfore statiscical 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:

l« Reduction in railyard ncise 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.

The approach taken for the analysis of health and welfare benefits
resulting from various raillyard noises abatement cptions was to evaluate the
effects on the U.5. population of reducing noilse levels at rallyard boundaries
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by abating the noise emtssions of the predominant noise sources in railyards.
(One prominent source of railroad noiase, line-haul noise (locomotives and

railcars), is currently subject to federal noilse emission regulatinna.lsz)

The neise source limits in the current regulation are designed to be
compatible with a subsequent, wore comprehensive regulation Iin the sense
that the noilse descriptors used for specific standarda here are compatible
with the day-night sound level (Ljg,). (Sce page 3~6.) The benefits (reduced
impacts) calculated for each source are based on a railyard facility noise
impact model which incorporates nolse 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 nolse 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. This is apprapriate to a quantification of a community’s
general adverse response to rall facility noise. In addition, the analyses
were conducted according to standard procedures, on the basis of population
information which indicated only the typlcal locsl 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 activicies. 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 nolse 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 13 the equilvalent 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 noilse on the public health and welfare. The analytical expression

for Leq 1s:

t 2
1 2 poie) dt
Leq = 10 logp Tostr
2=t . pzo
L

where tg - t) is the interval of time sver which the pressure levels
are evaluated, p{t) iz the time varying sound pressure of the nafae and
Pp 18 a standard reference pressure {20 micropascals). When expressed
in terms of an A-weighted sound level, the equivalent sound level (Leq)
1s expressed by:

¢2
L{t}/10
10 at]

2

Leg = 10 logjg | —=—
to-ty
1

p(t)
Py

where, in general, L(t) = 10 logjp [

The impact of the cumulative nolse environment on people is assesesed
in terms of the day-night sound level (Lgy,) which is a noise rating scale
developed by the EPA. Lg, is used as a rating scele for the daily (24-hour)
asound exposure, and is based on Leq' It incorporates a welghting applied to
nighttime noise levels to account for the increased sensitivity or reaction of
people to noise intrusion at night. Thus, Lg, 18 defined as the equivalent
sound level during a 24=hour period, with a 10 dB weighting applied to the
nolse exposure or levels for the noise events during the nighttime hours of

10 P.M. te 7 A.M. This may be expressed by the following equation:
t2 £3

Lgn = 10 10310_%. 10LCE) /20 e + 10 [L(E)+101/10 g¢
ty £2

where Twt3-t), ti=7 A.M. on lst day, t2=10 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 (L and L,, respectively) are known, Lg, can be expressed
as:

Lg/10 (L,+10)/10

Lag™10 logyo 57 |15 % 10 +9 % 10

where Ly is the Leq for the period 7 A.M. to 10 P.M. and L, is the
Lgg for the peried 10 P.M. te 7 AWM.

In the assessment of railyard noise impact, the Lag and Ly, 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 scocial 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 Ly, 1increases. 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 L4, in the EPA Levels
Document3, For the purposes of this study, criteria based on Ly, presented
in the EPA Levels Document are used. Furthermore, 1f the ocutdoor level of
Lyn=55 dB (which 1s 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 15 asgumed to exist on & statistical

basia.

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 abamence of the Intruding
noise to 20 dB above the level before intrusion. For this reason, a level
which is 20 dB above Ly, = 55 dB is considered to reault in & near maximum
impact on the people exposed. Such a change in level would increase the
percentage of the population that is highly annoyed by 4D percent of the
total exposed population. TFurther, 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, f.e., a 5 dB excess (Lg,=60 dB) constitutes a 25 per-

cent impact, and a 10 dB excess (Ly,=65 dB) constitutes a 50 percent impact.

For convenience of calculation, a function for welighting the magnitude of
nolse impact with respect to general adverse response {annoyance) has been
used, This function, normalized to unity at Lg, = 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 1s the obaerved or measured Ly, of the environmental nolse, and in
this study the criterion level C is Ly,=55 dBs Note that FI can exceed
unity at levels greater than Ly, = 75 dB. '

Thus, relative to projected community response, the impact of railyard
noige 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 (ENI{),* or
the number of people who are considered 100 percent affected, is given by:

ENIi - FIi x Pin

#Equivalent Noise Impact (ENI) was the term in uase 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 uaed here inatead
of the more recent notation W(Lgn)s

5-7
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B-3

EQUIVALENT NOISE IMPACT: A
METHOD TO ACCOUNT FOR THE
EXTENT AND SEVERITY OF NOISE
IMPACT

Equivalent Noise Impact (ENI)
oxpresses  both the extent and 1he
soverlty of o nolsa impact. The extent
of impact refers to 1he numbar of pen—
pla who are adversely affected, while
the soverity represents the degree to
which each person is alfected, ENI
provides a simple, single number used
to compate benefits of diffurent nojse
reduction options,

It has boen datormined . that nn
outdoor Ly, Yalue of 55 4R {or an
indoor Ly of 45 dB} represents the
lower threshold of noise jeopardiring
tha health and welfars of peopla. In
the rarige sbove these levels, noise may
be 8 couse of adversa physiologicatl and
psychological effects, Theose effects
often result in annoyance and com—
munity action, Abave an L "uf 75 dB,
nolse, in time, may causo ‘!marlng loss
and the possibllity of other severe
health affacts.

The computation of ENI allows
one to combine the number of peeple
jeopardized by nolse shove an Ly ©f
65 dB with the degres of Impact at
differont noise tevels. The ligure Is a
pictorial representation of the ENI
concept. The circle i3 2 nolsa source
which omits noiss 1o o populated
aroa ropresonted by tho figures, The
various  partinl amounts of shading
reprusent  varlous degrees of partial
impact by tho noiso. Note that those
poople clasest to the noise Yource are
mole seversly threatencd, The partinl
Impacts are then summed to give the
Efuivalent Nobse Impact, In this ex—
ample, 6 poople who are adversely
affected by tho noiso (partinlly shaded)
rasults in on Equivolent Noise Impact
{ENI) of 2 (totally shaded).

EQUIVALENT NOISE IMPACT

FIGURE 5-1




Thus, for example, in a populated area where 1000 people are exposed to

an Ly, (averaged over the area) of 60 dB, or an FI = 0.25, the noise

impact is considered equal to 250 people 100 percent affected. Sinee Ly,
from a given source varles with distance, the FI value will vary with distance
also, and the total equivslent impact 1s obtained by integration of the
summation of the ENI; values in the successive Increments of area out from

the source. In the general form, the total equivalent impact rating is:

ENI = ) Py x FIy
i
Summary of Analysis

A railyard noise generation and propagation model was developed to
asgess the health and welfare impact due to nolse from railyards. The
impact assessment used the Ly, noise rating scale and the ENT rating
procedure based on community annoyance response. The model included noise
generation and propagation equations for each major railyard noise source
identified. Raillyard configurations and activity parameters were investi-
gated to deternmine the dilstribution of noise sourcesa, and the noise event
occurrence rates and durations within the railyards. Baseline Ly, values,
noige 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 53dB ecriterion
level. In addition, the reductions in noise impact achleved were determined
assuming a number of alternative nolse reduction options (as discussed in

Section 4).
RAILYARD DISTRIBUTIONS, CONFIGURATIONS AND NOISE SOURCES

Distribution and Numbaers of Railvards

As a result of the identification and classification study of rail-
vards discussed in Section 3 the four basic rallyard categories used in the

ilmpact 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 alsc grouped by the average
level of activity (traffic rate) and the population size of the urban area

in which the yard 1s located.

A gummary 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 diatribution of yards by the six place size clasges in
Tables 3-~11 and 3-12 was translated into the distribution shown in Tables 3-14
and 5-1 since the level of detall 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 dimensfons shown in
Figurea 3=8 and 3~9. In easence the shapes of flat classification railyards
are complex and asymmetrical, but can generally be considered to have separate
recelving and departure areas with a wider classification and rallecar storage
area near the central part of the whole facility. The main operational area
or traffiec region in each of the subyard areas is not centered between the
boundaries. It appesrs from visual cbservation (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 analyais of types of nolse sources to be considered in the noise
impact model is also discussed in Section 3. In general there were ll types
of sources in hump yards, 8 types in flat classificatlon yards and 4 types
in the other yarda. These noise sources are listed in Table 5-2.
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Table S5=1

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

NUMBER OF RAILYARDS

Yard Type

Place Size (Population)

Less Than 50,000 50,000 to 25G,000 Greater Than 250,000

Traffic Rate
Low Med High Total

Traffic Rate
Low Med High Total

Traffic Rate
Low Med High Total

Total/Yard Type

I Hump Classificetion
IT Flat Clagsification

#T1II Industrial
*IV Small Industrial
Total/Place size

19 19 32 14 12 8 34 13 16 9 38
321 204 104 629 135 83' 44 262 115 70 37 222
849 239 293
1262 133 156
2792 668 709

124
1113
1381
1551
Grand Total:
4169

*Industrial and small industrial yards were not categorized by traffic rate.
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Table 5-2

RATLYARD NOISE SOURCES

HUMP YARD - NOISE SOURCES:

- Mr

- HS
- IR
- M3
- CI
- IL
- LT
- RC
- Is
- 0B
- IB

- Master Retardera (Includes Group,
Intermediate, and Track)

Hump Lead Switchers

Inert Retarders

Makeup Switchers

~ Car Impacts

Idling Locomotives
Locomotive Load Test

!

Refrigerator Cars

Industrial and Other Switchers
~ Qutbound Trains (Road-Haul plus Local)

Inbound Trains

FLAT CLASSIFICATION YARD - NOISE SOURCES

- CSE
- csw
- c1
- 18
- 0B
- IL
- LT
- RC

~ Clagsification Switchers, East End
of Yard

Clagaification Switchers, West End
of Yard

Car Impacts

Inbound Trainas
Cutbound Trains (Road=-Haul plus Local)

Idling Locomotives
Load Tests

1

Refrigerator Cars

FLAT INDUSTRIAL YARD ~ NOISE SOURCES:

- SE
- CL
- IB

~ Switch Engines
- Car Impacts
= Inbound Traina (Road~Huul plus Local)

5-12




The general locations of noise source operations in the varlous yard
types are indicated in Figure 5-2. There were insufficient data to determine
the typical distances between types of sources and mere specific locations of
all the sources., Therefore it was assumed, for example, that in the hump
classification yards the hump lead switch engines (liS) and inbound train (IB)
locomotives operated back and forth in the full length of the receilving avrea,
while the make-up and industrial swicch engines (M5, IS) and the outbound
traln locomotives operated back and forth Iin the full length of the departure
area. The remalning mources either were known to or were assumed to operate
in the classification area. Similar data or assumptions hold for tha flat
classification yards. Thus all the moving sources opcrate in the recelving
and departure areas, while all the statlionary sources operate 1in the

classification area.

POPULATION DENSITY ANALYSES

Local Average Population Density

The evaluation of rallyard nolse 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 rallyards in the
UaSs 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 asmples 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 apecific land use patterns
at railyards and thus did not represent rallyard noise impacted residential

area population densities.
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*AEFER TO TABLE 5-2 FOR SOUACE NAMES

FIGURE 5-2, GENERAL LOCATIONS OF NOISE SOURCES IN RAILYARDS
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As discusaed in Section 3, a decision had been made to randomly melect a
sauple of rallyards for determination aof typical parameters needed to develop
the noise impact models Therefore in conjunction with the railyard configuration
analyses, computerized census data were accessed to obtaln site specific
population data for each of the 120 railyards selected for examination. The
objective was to obtain local average population densitles in the areas
adjacent to the railyards. These dats were required to accurately assess the
railyard noise impact in terms of equivalent number of people subjected to

day-night average sound levels (Ly,) greater than 535 dB.

The population data were generated by Consolidated Analyses Centers,
Incs (CACI) uaing 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 levela and alsc estimates the
1977 population for the selected atudy areas based on such information as
public utility connections and residential comstruction 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-l and M-2.

Preliminary analyses indicated that railyard noise could affect populations
within 2500 £t (762 m) to 5000 fr (1524 m) of the vard boundaries. Therefore,
for each railyard the study area selected was rectangular in shape extending
the length of the yard complex and either 2500 £t (762 m) or 5000 £t (1524 m) to
either side depending on the size of the yard (i.e., 5000 ft (1524 m) for
clagsification yards and 2500 £t (762 m) for industrial and small yards). In
egch 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}s The resulting average population density values are shown in Table
M-3, Appendix M. Aa 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 immediaste vicinity to obtain & group of cenasus bleock population
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data with which to compute an average density. Any upcertainty asscciated
with these cases 13 insignificant relative to the total resulte from the

impact model since the cases are few and the 1lmpact values are small.

Digtribution of Railyards by Density Clasg

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 correspending 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
ghown for each yard type shown in Table 3-1 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 nolse sources which
contribute significantly to the overall noise environment are located or
operated in apecific areas of the yards while others may be randomly distri-
buted in varlous sections of the yards. Even though many of the noise
sources and activities can be characterized in terms of their operational
parameters, fuch as usage time or rate of occurrence, and distribution
during the daytime and nighttime periods, an accurate definiticn of the

typical positions of soutrce groupings relative to one ancther and to the
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Table 5-3

PERCENTAGE OF SAMPLE RATLYARDS
BY POFULATION DENSITY RANGE

Place Size Place Size Place Size
Population Lesa than 50,000 to Population Greater
Density Range 50,000 250,000 Density Range than 250,000
(People/Sq Mi)* People Paople (Peaple/Sq Mi) People
4 b4 S 4
<500 20 10,3 <1000 15
500 to 1000 15 12.8 1000 to 3000 25
1000 to 2000 32.5 15.4 3000 te 5000 32.5
2000 to 3000 17.5 17.9 5000 te 7000 5
3000 to 5000 5 25.6 7000 to 10,000 5
5000 to 7000 5 10.3 10,000 te 15,000 15.8
7000 to 11,000 5 7.7 15,000 to 22,000 10

* To convert to People/Sq Km multiply by 0.386.
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railysrd boundaries is not possible without conaiderable additicnal
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 identifted
gsource 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 poise levels on the periphery of rallyard
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 nolse genera-
tion models were necessary, one for stationary sourcesa and another for
moving sources, In the case of stationary or groups of like atationary
sources, the corresponding average dally noise levels are a function of
gource strength and percentage of time operating or number of on-off events.
For the moving sources, the average dailly 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 noilse levels for the impact anelysis.
The designations of gource operation areas were based on the examination of
location of spacific operatioms and activities within each raillyard type as

far as posaible, as previously discussed in Sectlon 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 yarda. The classification yards are further
separated into low, medium and high traffic categories, bassd on the number of
railcars classified per day. Thus, there are eight typlcal yards in the

composite model:

o High Traffic or Activity Hump Classification Yards
o Medium Traffic Hump Classification Yards

a Low Traffic Hump Classification Yards

o High Traffiec Flat Classification Yards
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o Medium Traffiec Flat Classification Yards

a 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 Sectian
3.) Therafore, the noise generation medel 1s thus based on the average
nolse level, average number of sources and average activity level data for
each of the clasases of yards which are either presented in the referenced
document or derived from the statistical data therein. The model waa
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.
L

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 gelected noise reduction options
were conaidered. It was not posaible, 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 tc set bounds on the
mognitude of impact with known confidence levela. Finally, there were no
explicit legal requirements directing the Agency to base the noise regulation

on benefits (reductions in nolse impact).

A schematic diagram of the railroad ysrd 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 Nolde Source Levels

The railyard noise data base provided average {enacrgy basis) noise levels
(Lyye)* at a distance of 30 meters from the source for each ef the major
nolse 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, Ly, max were computed, In addition, for
moving sources and intermittent sources a sound exposure level (Lg) was
determined from L,,, velues and the corresponding event duration (or time-

history}. The Lyye and Ly values were calculated according to:

n Lillo

1
Love ™ 10 log . E: 10

im}

Ly = Lyye max + 10 log (‘:’r%), for moving sources (Ref. 5);

Lg = Lave max + 10 log tgg¢r, for stationary sources

where:

Ly = Measured A-weighted sound level for specific event 1, dB

n = Number of measurements for each source
Lijyve = Average or average maximum A-weighted sound level, dB
D = Shortest distance between stationary observer
and source path
v = Source speed

Tagg = 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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Table 5«4

SOURCE NOISE LEVEL SUMMARY

Hoise Source

Number of lLevel of Energy Average*
Measurements Li.e. @ 30 m, dB

Master Retarder:
Group, Track, and
Intermediate
Inert Retarder

Flat Yard Switch
Engine Accelerating

Hump Switch Engine,
Conatant Speed

Idling Locomotive

Car Impact
Refrigerator Car

Load Test
(Throttle 8)

410 111
96 93
30 83
Ref., & 78
27 65(<2500 HP)
55 67(>2500 HP)
164 99
23 67
59 90

Lg @30 m
108
90
98 (5 MPH)
95 (4 MPH)
94

* A-weighted Lpgy,

Average for Intermittent or Moving Sources




The £lat yard switch engine noise level represents the noise level
for an acceleration condition assoclated with "kicking" (decoupling) cars,
and pulling out a cut or block of cars. The hump switch engine noise lavel
represents a condition of constant veloclty for hump switehing and other
awitch 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 nolse source level data base and determination of

expected average levela for selected source types is provided in Appendix L.

Noise Generation Models

The noise rating scale selected to assess rallyard noilse impact is the
day-night sound level, Lgp. Since the railyard noise model is developed
from mensured sound levels for each individual source, a baseline Ly, value
is required for each source and for each level of activity. The empirical
data base on rallyard source noise levels in general provided average A-weighted
sound levels (Lgya) and single-event nolse exposure levels (Lg) as discussed
in the previous section. It is necessary, then, to use the Ly or Ly
values and the activity parameters to compute the baseline Ly, values. The
expressions for Lgp will vary depending on the type of source, and mode of
operation. The two general expressions used for Ly, at a given location

are;

Lin “Lg + 10 log (Ny + 0N} ~ 49.4, and
Lan = Leq(l) + 10 log (Ng + 10N;) - 13.8,

N4 = number of daytime events (or occurrences)

1™ = npumber of nighttime events

Leq(l) = the equivalent or average sound level for l~hour pericds
Ng = number of hours operating during the daytime

Ny = pumber of houra 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 Ly, expressions above
are used with the baseline noise dats to compute Lgy values at 30 meters
from the source. The latter of the two expressions is applicable when Leq(l)
remains the game 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 expresslon for L4, is applicable to
moving sources such ag the switch engines, and to intermittent sources such as

car impacts and retarder nolses.

A more detailed discussion of the distribution of sources in the rail
yards and the metheds and assumptions used to develop activity parameters

is presented in Appendix N.

RAILYARD NOISE IMPACT

Railyard Boundary Noise Levels

The baseline Layn values for the raillyard nolse sources were
determined from: 1) average source noilse levels at a reference distance of
30 meters, 2) railyard source activity and operational parsmeters 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 Ly, 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 Ly, velue 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 Lgy
values a8 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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SE-¢

HUMP YARD NOTSE SOQURCE AVERAGE DAY-NIGHT SOUND
LEVEL (Lgn) AS A FUNCTION OF DISTANCES (d,&dg) TO

Table 5-5

NEAR AND FAR SIDE OF YARD BOUNDARY AND TRAFFIC RATE CATEGORY

Ly, (dB) FOR
TRAFFIC RATE CATEGORY

Source LOW MEDIUM HIGH
Location* HNoise Source Near Side Far Side Near Side Far Side Near Side Far Side
(a) @42 m @137 m 4 m @146 @55 m @71l m
Hump Switchera 65 60 68 63 69 64
Inbound Trainsa 64 58 67 61 68 62
(b) @64 m @92 m @95 m @192 @13 m @z29
Retarders (Master
and Group) 86 72 85 75 B7 76
Idling Locomotives 71 61 71 65 69 60
Load Tests -— — - - 15 69
(c) @64 m @192 m @95 m @192 tla m @229
Inert Retarders 68 54 67 57 69 58
Refrigeration Cars 70 59 73 66 73 66
Car Impacte*# 67 55 66 59 66 58
(d) @43 m @137 n @ 43 n @146 @55 m @71 m
Makeup Switchers 68 62 71 65 71 65
Industrial Switchers &9 63 68 62 12 66
Outbound Trains 65 59 68 62 69 63

* Refer to Fig. 5.3

% There are two car lmpact groups, each group represented by an equivalent stationary source

with the same levels as shown.
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Table 5-6

FLAT CLASSIFICATION YARD NOISE SOURCE AVERAGE
DAY-NIGHT SOUND LEVEL (Lgq) AS A FUNCTION OF DISTANCES (d,bdg)
TO NEAR AND FAR SIDE OF YARD BOUNDARY AND TRAFFIC RATE CATEGORY

Lgy (dB) FOR
TRAFFIC RATE CATEGORY

9z-¢

Source LoW MEDIUM HIGH
Location* Nolse Source Near Side Far Side Near Side Far S5ide Near Side Par Side
(a) @30mn Q07 m @30 @L37 m @9l m @LB3 n
Classification
Switchers (W) 69 64 74 67 71 67
Inbound Trains 60 55 63 56 60 57
(b} @ 34 m @Al02 m @3m @128 m @9l @213 m
1dling Locomotives 78 68 81 70 73 66
Load Tests - - - - 78 70
(e) @ 34 m Q07 m @3 m @128 m @9 m @13 n
Refrigeration Cars 79 69 8l 70 75 67
Car Iapactsh# 69 58 13 61 66 56
{d) @30m QAl07 m @30 m @137 m @9l m @183 o
Classaification
Switchers (E) 69 64 14 67 71 67
Outbound Trains 64 59 67 60 63 60

* Refer to Fig. 5.3

** There are two car impact groups, each group represented by an equivalent stationary source
with the same levels as shown.




Tahle 5-7

FLAT INDUSTRIAL YARD NOISE SOURCE AVERAGE DAY-NIGHT
SOUND LEVEL (Lg,) AS A FUNCTION OF DISTANCES (d,&dg)
TO NEAR AND FAR SIDE OF YARD BOUNDARY

Lgn (dB) For

Noise Source Near Side Far Side

@70m @70 m

Inbound Trains 53 53

Outtound 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 (Lg,) AS A FUNCTION OF DISTANCES (d,&dg¢)

TO NEAR AND FAR SIDE OF YARD BOUNDARY AND TRAFFIC RATE
CATEGORY

Lyn (dB) For

Neise Source -  Near Side Far Side

@52 m @52 m

Inbound Traina 54 54

OQutbound Traina 54 54

Switch [ngines 64 64

Car Impacta 61 61
5=27
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Hoise Impact Model for Raillyards

The impact analysis methodology requires the determination of the variation
of Ly, with distance from the railyard boundary. The basic general expression
for computing Ly, values for each source or source group at any distance (D)
from the gource is:

L = L

2 .n
dn dno™ 10 log (DO) (ky+ Ky ) (D=Dg)

Ldno = baseline L4, value at D, (the yard boundary), dB

Dg = distance from source to yard boundary, m

n w 1 for noving aources

n = 2 for stationary sources

ky = combined air and ground absorption coefficient, dB/m

building insertion loss coefficient, dB/m

=
%)
]

The baseline Ly, values are listed in Tables 5-5 to 5-B. The ailr and

ground absorption coefficient and the building insertion loss coefficient

(kp) values were determined as n function of noise source éxpected distri-
bution, and place slze and average population density (p}, respectively.

The evaluation and development of thease coefficients are discussad in Appendix

Tables N-7 and N-8 of Appendix N.

The basic noise impact relationship is given by ENI = FlxAxp where
the area (A) i3 a function of source type, elther moving or stationary, and
population density (p) 1s a function of place size and population denaitcy
range. The general equations for computing A were developed on the basis of
eliminating the area inside the yard boundary from the determination of nolae
impact areaa. The area expressions for the two different types of sources are
for either segmenta of circles for stationary sources or rectangular strips

for moving sources:

A
i LyD/Dg, for moving sources

A
s D2 cos~l(n,/D) - Do YD2-D,2 , for statlonary sources
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where:
Ly = characteristic path length for moving sources
D = distance from source to receiving location

D, = 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 awitch engines an& locomotives
were determined on the basis of the 120 yard sample evaluated during the
EPIC survey as previously discussed. The resulting L, values ranged from
790 to 2070 meters, depending on type of yard and traffic rate (see Figures
3-8 and 3-9).

The railyard nolse medel was developed to determine the noise lompact
resulting from individual noise sources. The yard nolse 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 nolse 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 1s propagated out to the distance where the Ly, velue is
dacreased to either the 56 to 55 dB range, or to 1 dB sbove the estimated
local ambient ncise level. The background (or ambfent) nodise level, due to
other than railyard noilse sources, is determined from the site specific local
average density values (see Table M-3, Appendix M) for each place size and

denaity range class according to the formula: 14
Background Neoise Level = 22 + 10 log p, p= people/sq mi.

In the second case, wheraver the background noise level, as determined by the
ahove equation, 1s equal to or greater than Ly, = 55 4B, it is assumed that,

as g result of other EPA noise source regulations and additional noise abatement
measures undertaken by state and local communities, external ambient noilse
levels would be reduced to Lgn = 534 dB. The model was exercised to determine
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the pensitivity of the results to thege differing assumptions. The noise
attenuatlon as a function of distance depends on the type of source, the
gpactral distribution of noise energy and the population density, as discussed
in previcus sections. The impact of each yard nolse source, given in terms of
Equivalent Noilse 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 aceording to the following sequence:

o Select yard type, traffic rate, place size and source.
o Find Ly,, from yard/source matrix.
o Compute Ly, per D for each 1 dB interval using

appropriate n, kj and ko values relative to source
and population density range.

0 Compute FI for each succesaive strip area using the Ly,
average relative to the strip boundaries.

o Compute strip area (Ai) between successive D values {in
accordance with the type of source). Continue out to boundary
of noise impact area.

o Compute ENIy for each atrip area using the appropriate
population denaity value for the place size
o Sum the ENI; values to obtain the ENI per each density

range for the selected conditiona, Multiply the ENI value
by the number of railyarda in the particular yard category
selected.

o Repeat the procedure and sum the ENI values for all the
spurces, #ll the population density ranges, all the place
alze clasaea and all the railyards for the salected yard
type and activity level.

0 Repeat the procedure for each activity level to obtain
total ENI for all the yard types selected.
0 Repeat the procedure for each of the yard types and obtain

the grand total ENI for all sources, yard types, activity
leveln, etc.

A flow diagrem for the model elements and ENI computing procedure is
shown in Pigure 5-4. A computerized model for the railysrd noise impact
apmesament, programmed according to the above relationships, was sxercised

5-30




Haflyardw by Type,
Function and Volume, V

—

Spucify Volume, V

J

Place Size, P

Yard Yoise
Sourge, S

Populacion Density
By Place Size, P,
and Densicy Ranga, U

I Hotse Impact:
U ENI{U), BE ()

v F

w
[=

Nugber of Yards
Yo, U, op

Yolse Impact:
¥ E ENI(U), PE ()
u

Hoisa Impact:
N EX¥est (v, s}, PE (U, 5)
vs

Nolsa Impace:
NESI I, P, Uy, PE (S, P,
usep

'

!

Hoisa lapact:
NEIZEXENI (5, P, U, V)
yuose

PE (S, F, U, ¥V}

i FIGURE 5-4, RAILYARD NOISE IMPACT MODEL

[ T B U A N A L e e e e e




using baseline noise level data and activity parameters to obtain the total
baseline FENI for all the railyards. Because the typical configuration

of the hump and flat classification vards waa asymmetrical, the near side
and far slde ENI values were computed separately and added to obtain the

total bgseline ENI.

It was not posaible within the data base and schedule limitations to
develop a railyard simulatinn model that would determine accurately the
location and patterna of 1so~-noilse contours around the typlcal vard configu-
rations. One of the basic data deficlencles invoelved the locatlons of
sources within the component yards and consequently the separation distances
between sourcea 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 reasonahly accurate prediction of the noise patterns
for an individual source. Additionally, the total length of the railyards
was generally sufficlently great so that for the idealized configuration used
in the model 1t could be considered there was no overlap pattern between
identical source types functioning in different operational areas of railyards,
2.3+, the switch engine operations 1in the receiving and departure yards. The
areas more likely to receive impact frem more than one source would be these

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 ENT obtalned when the two sources are superimposed. The
partial overlap pattern investigated produced less thar a 20% error relatcive
to no overlap. The error is not very large hecause in the partial overlap (er
superpoaition) 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 te two completely geparated 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 impaet 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

18 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 sbout 18 percent greater for the

seperated source case.

Baseline Impact

A model run using datas based on the estimated current conditions for
the identified sgources at ell the railyards waa 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 ip assoclated with the case in which the ambient noise level is
reset to 54 dB in areas where the papulation 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. 1In this situation, the
higher value of population exposed 1z asasociated with the case in which the
ambient noise level is resct to Ly, = 54 dB. (The Population Exposed value is the
number of people exposed above Ly, = 55 dB. This value contains no weighting
for the severity of impact, da 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 vard type, volume and by place size. The resulting
senaitivity to the assumptions regarding the treatment of external ambient
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Table 5-0

BASELINE CASE
CONTRIBUTION TO TOTAL ENI AND PE FOR ALL
YARD TYPES BY TYPE OF SOURCE

Source Type ENT PE
Inbound and Outbound Trains 201,180 - 214,200 1,082,100 - 2,311,500
Switcher Operations 1,243,300 - 1,400,100 4,274,800 - 5,957,000
Idling Locomotives 88,580 - 98,900 346,600 - 561,900
Retarders (Master, Group, Inert) 26,720 - 28,900 65,700 - 98,830
Refrigerator Cars 92,110 - 102,700 342,700 = 545,200
Car Impacts 50,400 ~ 55,400 256,500 - 509,920
Load Test Operationa 39,930 ~ 44,300 141,200 = 208,900
1,740,600 - 1,944,500 6,509,600 - 10,182,000

Ranges of values are due to different methods for handling the external ambient
naise level. Any inconsistencies in numerical values are attributable to round off.
See text for further explanation.




nolise levels yields a 56.4 percent difference in haseline 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 ylelds 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 reparding external ambient, the benefits
resulting from varying regulatory options are much less sensitive on a percent
reduction basis. The dominant contributors to the nolse impact are switch
engines since these sources operate in all 4169 yards and generally ocutnumber
each of the other source types. A more detailed listing of noilse 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 & greater number of
roise sources than the industrial yards. Note also that, whereas hump yards
comptise leas 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.5. railyarda, but account for about 49
percent of the total ENI., Thus, while the classification type yards comprise
only 30 percent of the total railyarda, 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 sourcea 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 sourcea in railyards are discussed in Section 4. The benefits attributable
to the various proposed treatmenta were examined by determining the reductions
in Lgy 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

CONTRIBUTION TO TOTAL ENI BY TYPE OF SOURCE AND TYPE OF YARD
% ENL for % of Total

Yard Type Source Type ENT Yard Type 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 6.7
Refrigerator Cars 8,500 3.2
Car Impacts 4,200 1.5
Load Teats 5,900 2.2
Subtotal 274,200 100 14
Flat
Classification:
{1113) Inbound and 126,700 13.4 6.5
Outbound Trains
Switchers 564,000 5%.9 29
: Idling Locomotives 91,900 9.8
Refrigerator Cars 93, 800 10.0
]
: Car Impacts 27,400 2.9
Load Tests . 38,400 4al
Subtotal 942,200 100 48,5

Industrial and
Small Industrial

(2932) Inbound and 22,300 3.1
Cutbound Trains
Switchers 682,000 93.7 35
Car Impacts 23,800 3.2 —,
Subtotal v 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 (*) Noige Reduction Treatment
Retarders L (ry) Noise harrier walls 8 ft (2.5 m) high by 1500 ft
{Hump Yards} (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
I0 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 (1.e., some nearer and
gome farther from the walls) and receiving
property locations 50 ft (15.2 m) to 200 f¢
(61 m) beyond the walls.

2 (T2 Noise barrier walla 15 ft (4.6 w) x 1500 £t (457 m).
on the near side and 10 fe (3 m) x 1500 £t (457 m)
opn the far side, with same considerations as
Option )l above. Expected average nolse level
reductions in the recelving praperty area
are 15 4B and 13 db.

3 (T3) Same as Option 2 above, with the addition
of 12 £t (3.7 m) x 150 ft {45.8 m) absorptive noise
barriers along both sides of the master
retarder{s8). This Increases the expected
noise level reductions in the receiving
property areas (within 200 ft (6l m) of the walls)
to 18 dB and 15 dB, respectively, for the
near and far sides.

Load Cells 1(Ty Load cells are assumed to be located in
high volume yards (hump and flat classifica-—
tion) only. Absorptive noise barriers
20 f£ (6.1 m) x 130 ft (45.8 m) are placed along
hoth sides of the load test cell and locomotive
position. The expected nolse reduction in
the receiving property area is 13 dB.

2 (Tsg) 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.

§-37
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SOURCE TREATMENT OPTIONS

Source

Switch
Engines

Car Coupling

Option (*)

1 (Tg)

1 (19

2 (Tg)

Table 5~11
AND NOISE LEVEL REDUCTIONS (continued)

Noise Reduction Treatment

Minimum expected noigse reductions for
switch engines per AAR data -

Throttle 0 : 0 dB

Throttle 1 to 2: 1 dB

Throttle 3+ t 3 dB
Noise impact model assumes a mix of 50%
switeh engines and 50% road haul locomotives
conducting yard operations. The composite noise
reductions assumed are (treated switchers,
untreated locomotives) -

Throttle 0 t 0 dB
Throttle 1 to 2: 1 dB
Throttle 3+ t 2 dB

Maximum expected noise reductions for
switch engines -
Thractle O i 3dB
Throttle 1+ t 4 dB
For 50/50 mix switch and road haul engines, the
assumed composite level reductiona are ~
Throttle O s 1dB
Throttle 14 s 3dp

A coupling speed limit of 4 MPH is assumed.
The expected baseline (no apeed limit} energy
average level ia determined by integration of the
product of the speed=probability distribution
(Ref. 10) and the energy average noise level vs.
speed functiona (derived from Ref. 1l1). Then,
the speed=probability distribution is skewed by
assuming all coupling events above 4 MPH are in
the 3 to 4 MPH range, and a4 new expected average
coupling noise level is computed. The resulting
expected nolse lavel reductionsa are -

Max Level: 7 dB

SEL t 8 dB

A coupling speed limit of 6 MPH is asaumed.

- 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 : 2dB
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Table 5~11

SOURCE TRFATMENT OPTIONS AND NOISE LEVEL REMICTIONS (continued)

Source Option (*) Noise Reduction Treatment
Car Coupling 3 Same as Option 2 above, but any noise

level 18 allowable for measured coupling
speeds < 6 MPH. Relative to the baseline
expected level, the noilse level reduction
assumed is 1 dB.

4 (Tg) A coupling apeed limit of B mph 1is assumed.
The new skewed diatribution average level
is determined as in Option 2 above, and
compared to the baseline expected level.
The expected noise level reductions are -

Max. Level: 0~]1 di*+
SEL : 0-1 da

5 Same as Option & above, but any noise level
is allowable for measured coupling speecds
X 8 mph. Relative to the baseline expected
level, the noise level reduction 1is 0=1 dB*w,

* Treatment number per Section 4« Note that the noise reductions shown in this
table are in terms of reductions in Ly, (& measure of the change of
cummlative noise exposure} rather than reductions in Lpgy for an individual
event. These noise reductions were developed from expected decreases in
source Ly,x (for example, barrier ingertion losa for retarders) as discuased
in Section 4, and other conmiderations. These other considerations included
the offects on composite cummulative noise exposure levelas from groups of like
sourcea (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 sizea (such as road haul locomotives and awitch engines).

*% Limited data relative to noine data vs. speed causes uncertaintiea
in computational accuracy in these cases.
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Table 5-12

BENEFITS (IMPACT REPUCTIONS) FOR SOURCE NOISE REDUCTION OPTIONS

Noise Impact Reductlon Residential and
Noise Reductions for All Yards Residentisal Land Use Commercial Land Jgek*#x
Noilse Source Option (%) {aENT) ZRCII** ZARCT % #% AENT % RCI%%% AENL X RCIx®*
Master and
Group Retarders: 1 (T)) 18,400 63.7 1.0 16,173 0.8 16173-18400 0.8-1.1
2 (Tz) 23,200 80,3 1.2 20,395 1.0 20395-23200 1.0=1:2
3 (Tq) 24,600 85.1 1.3 21,623 1.1 21623-24600 1.1-1.3
L.oad Test Cells: 1 (T,:,) 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
Switeh Engine 1 (Tﬁ) 199,460 14.2 10.2 167,456 8.6 167456199460 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 4058150100 2.1-2.6
2 (Tg) 21,600 39.0 1.1 17,696 0.9 1749621600 0.9-1.1
3 15,900 2B.7 0.8 12,879 0.7 12879-15900 0.7-0.8
4 (Tg) 15,900 28.7 0.8 12,879 0.7 12879-15900 0.7-0.8
5 7,950 l4.4 Guh 6,440 0.3 6440-7950 0.3-0.4

*Preatment Number per Section 4
AENT
*i ARs L x 100
X Relative Change in Impact, RCI; = Baseline ENI

for source

KAXZRCI, = AENRT x 100

Total Baaeline ENI for
all sources and all yards

*A%4The Increases in AENI and ZRCI for "Residential and Commercial Land Use" are actually additional
regidential benefita gained from protection of commercial property. Benefits to people while on
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reduced levele to estimate new ENI and PE values. A summary of the corres—
ponding noise reduction optinns and the magnitude of expected noise level
reductilons 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 AENI column, it was assumed that the noise reduction option
waa applicable to gll the railysrds operating that particular source, repardless
of the average distribution of land use around the yard type or group. In the
laat column under "Residentisl and Commerical Land Uses", the AENI and X RCI
benefit ranges shown indicate additlonal residential benefits gained from the

protection of commercial properties.

While henefits to people using commercisl land have not been quantified,
the activities conducted in these areas (shops, services, offices, parks,
places of public amsembly, etc.) are especially sensitive to noise intrusion.
In wost 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 neise 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 emall since the 6 MPH speed limit
results in only a small noise level reduction and the baseline ENI for this
gource was only a small fraction of the total {see Table 5-9}.

Rowever, switch engine operations are extensive in all the yards and
congtitute the major portion of the total impact so that even a small source

noise level reduction results in relatively large benefits (ENI reductions).

* RCI = Baseline ENI - Noise Reduction Option ENI x 100
Total Baseline ENI

where the AENI (numerator} is only for the noilse source being treated, vhile
the total ENI (demominator) is the sum for all sources and all railvards.
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SECTION 6
ANALYSIS OF COST AND ECONOMIC IMPACT
INTRODUCTION
This sectlon deacribes the increased capital and cperating and maintenance
coats and derivative economic impacts associated with alterpative regulatory

options for each of the fellowing railyard noilse sources:

Active Retarders

o

Locomotive Load Cell Test Stands

o

Car Coupling

o O

Switcher Locomotives

The costs and economic impacte are analyzed at both the aggregate industry
level and also for individual rail carriers. The costa and econromic impacts
are based upon data presented in Sections 2 through 4 concerning industry base-~

line data, railyard configuraticns and noise abatement technology.

Methodolopy

A simplified flow diagram of the procedures used to evaluate the compliance
coats and amsoclated macro and micro economic fmpacts upon consumers and the
railroad industry is given in PFigure 6-1. The methodology consists of
the following analytical steps:

© Develop baseline induatry data to include:
~ Number of yards owned by each road

=~ Numbar of yards asurrounded by residential and commercial
receiving land uses

= Number of each noise source existing in each yard
= Employment
= Qutput

=~ Conota
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DEVELOPMENT OF INDUSTRY PROFILE DATA

]

ESTIMATION OF UNIT COSTS, CAPITAL
INVESTMENT & ANNUALIZED COSTS
FOR NOISE CONTROL PROCEDURES FOR
EACH SOURCE

ESTIMATION OF NUMBER OF SOURCES QF
EACH TYPE REQUIRED TO BE TREATED FOR
EACH RECEIVING LAND USE ALTERNATIVE

 §

ESTIMATION OF COMPLIANCE COSTS RELATED
TOREGULATORY LEVELS USING ‘TECH FIXES'
FOR EACH NOISE SOURCE AND LAND USE
ALTERNATIVE

i

CASH FLOW ANALYSIS OF MAJOR AND OTHER
ROADS (DISAGGREGATE LEVEL}

f

ESTIMATION OF PRICE ELASTICITIES OF DEMAND

¥

DETERMINATION OF ECONOMIC IMPACTS ON
MAJOR ROADS RESULTING FROM COMPLIANCE
WITH NQISE STANDARDS

FIGURE 6~1. FLOW DIAGRAM OF ANALYTICAL STEPS ENCOMPASSING COST & ECONOMIC

IMPACT ANALYSIS




- Prices/Revenues
~ Rate of return on net investment and equity
o For each nolse source estimate:

~ 1initlal increased unit capital investment costs to meet
alternative regulatory levels

= Recurring capital costs and out-of-service costs required
to replace Iinltial 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 recelving land use alternative

¢ 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 aoutce. This table

indicates that for the specific regulatory 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 520 million to
$24 million. These costs are In constant 1979 dollars.

Auniform annualized cost outlay is defined below.
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Tahlc 6-1

SUMMARY OF COMPLIANCE COSTS FOR KEY SELECTEDR REGULATORY ALTERNATIVES

¥-9

Duscription Anticipiated fnietal Annual Unikorm Annuslized
of Proposed A=welghted Reduct fon Caplenl Cout 08 Y Cout Totul Cone Outloy
Saurce Technolayy Regulatory in Max Holse (6 106) (5 x 1u8) {5 x [09)
UDiscussed In Limle (dB) Level {dit) RES, HES .+ RES, RES .+ RES. RES.+
Section & L1 ONLY COHH OnLyY b, ONLY UMM,
1. Actlve Option 3 43 21 31,4 40,1 Q.72 u.87 .94 3.48
Ketarders
2. Switeler Option 1 1] 90 0 %
Lorumor Lvay (Ldle) {(Moving) (idla) (Hoving) 426 S4.b 4.97 6.8 13.45 17,24
(a) 30 Meters
3. Lucomwt tve Dption 2 T4 15 13,65 14.0 1,04 1.05 2,40 2.45
Load Cell {a) 30 Meteruw
Test Stand
4, Car Option 5§ 92 1 HiA N/A HiA HiA NiA HiA
Caupling
Sub Total 49,65 lOB.7 6.7 8.30 18,79 23.17
5.*% Hessurewent
und Hecord - - - Lo L.0 [} 1,35 .98 .16
Keeping
TUTAL by 109.7 7.3 9,635 19.77 25,13

N/A Coat on a natlonal basia i expeited to be minfwal velacive to other nolse source snd abatesunt aspencts of this
tulemak lng
* Mpasurewment and record keaping costs are included although nat explicltly required by the regulation. Consultanca
way bu ueed alternatively but ac costs expacted to be highse than those included above.

*% Noise limlts are at receiving property unless oflerwise specifiels




Railyard Source Nelse Abatement Cost Estimating Procedureg

For each noise gource included, this section deacribes the key steps
used to develop the estimated costs for the nolse abatement alternatives

considered.

The procedure used for the development of scurce noise control cost

eatlmates 1s 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 sbatement procedures that can
be applied to each source to achieve reduced noilse levels
at recelving 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 units required to
be treated for each land use alternative to achieve
selected noilse levels at yard boundaries.

Step 6. Estimate the total costs incurred to achieve each regulatory
alternative for each land use.

The souyrce noilse control approach (Steps 1 through 6) consists of
the application of selected nolse sbatement procedures to specific types of
sources. The specific noise abatement procedures considered for each source
and the reduction in noise levels at yard property lines arc 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
coste are presented for eech alternate abatement procedure. Cost elements
include estimates for initial capital investment including hardware, equipment,
installation and out-of-gervice costs. Additionally, annual operations and

maintenance coats are included.
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Table 6~2

Nolse Sources and Sound Level Reductions

Noise Sources Nodise Control Techniquea Range of Reduction in
A-Weilghted Sound Level (dR}#

Retarders Absorptive Barrilers 16=22
(Master) 150 fex 12 ft (46 m x 3.7 m)
Retarder (a) Reflective Boundary Walls 9-11
(Magter 1500 ft x 8 £t (457 m x 2.5 m)
or Group)

(b) Reflective Boundary Walls 16-21

1500 £t x 15 £t (457 m x 46 m)
1500 £t x 10 fec (457 mx 3 m)

Locomotive Load (a) Absorptive Barriers 12-14
Cell Test Stands 150 £t x 20 fr (46 m x 6.1 m)
(b) Absorptive Barriers 1416
150 £t x 25 ft (46 m x 7.6 m)
Switch Engine Exhavat Silencer 0=]1 at {dle
Noise 1-5 moving
Car Coupling (a} Reduce coupling speede 7=-8

to less than 4 mph

(b) Reduce coupling speed 1-2
: to less than 6 mph

: (e) Reduce coupling speeds 0-1
' to less than 8 mph

* pafer to footnote on Table 4=6.
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Table 6=3
Summary of Source Nolse Control Technology Optiens

Technology Noise Source Technolopy Description

Option Retarders

1 Barrier walls 8 £t x 1500 £t (2.5 m % 457 m) near side
and 8 ft x 1500 £t (2.5 m x 457 m) far side

2 Barrier walls 15 ft x 1500 ft (4.6 m x 457 m) near side
and 10 £t x 1500 £t {3 m x 457 m) far side

3 In addition te 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
1l Absorptive barriers 20 ft x 150 ft (6.1 x 46 m) placed
25 ft (7.6 m) from track centerline
2 Abgorptive bharriers 25 ft x 150 £t (7.6 m x 46 m} placed

25 ft from track centerline

Switch Frngines

1 Exhaust Silencer

Car Coupling

1 Reduce rail car coupling speeds to less
than 4 mph
2 Reduce rail car coupling speeds to less
than § mph
3. Reduce rall car coupling apeeds to leas
than 8 mph
|
g 6=7
!
|
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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 capltel recovery cost is defined as:

R (L

(+ )71

x1xN where:

U+

initial unit costs of noilse abatement equipment (capital & installation)

= replacement unit costs (capital & installation)
interest rate
= ugeful life of noilse abatement technology

=z 13 =~ R® o
1

number of units required.

Alao, an annualized cost is included which represents the sum of the

capital recovery cost and the annual coperating and maintenance costs.

In addition, a uniform annualized total cost outlay column is presented
which accounts Efor: (1) the lead time prior to the imposition of a atandard;
(2) the faset that noise abatement investments may be financed for pericds
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:

)L: . pari ST where: ()
=1 a3t

C = yearly cost
i = interest rate .
M =» number of years in time string




INDIVIDUAL NOISE SOURCE COST ESTIMATES
Retarders

Introduction

The agency orlginally 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 capltal costs
was too low and that, in addition, significant operational changes with atten-
dant high costs would be required to install the barriers arosund each retarder

due to track clearance problems at approximately half of the retarder locations.

In order to alleviate the causes of these concerns, the agency has
developed a revised concept in which retarder noise 1s required to be abated
enly when it adversely impacts noise sensitive receiving property in the
vicinity of rallyards. As such, the regulatory options considered would be
effective only on receiving property which 1s used as residential or commercial
or both. The measurement location for compliance would be on the receiving
property rather than on the railyard property. This approach would allow the
industry to adopt a more flexible arrangement of selective barrilers around
specific master and/or group retarders and in addition would provide the
industry the alternate solutlion involving the construction of railyard boundary
walls in the vicinity of nolse sensitive land uses. It 1s assumed that this
approach would substantially eliminate the potential for large operational

costs to be incurred by the industry.
Regulatory Options Being Considered

The Agency has considered three options involving different applications

of noise abatement technology for which compliance costs are heing analyzed.

In addition, for each techmology option, the Agency has considered the
6-9
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alternative of having the regulation apply to either residential receiving
property alone or to both residentiel and commercial property. Table 6-4

indicates the various options under consideration and their related regulatory

levels and compliance costa.

The basic cost elements used to develop the summary Table 6-4 for the
abatement alterpatives are contained in Table 6-5. A detailed discuassion of

these cost elements is contained in Appendix B.

Comparison of Regulatory Options

As seen in Tables 6-4 and 6-5, the costs would ilncrease approximately
20 percent 1f the regulation were to apply to both commercial and residential
land use as opposed to residential land use alone. Capltal cost estimates
for the various options have been based upon a cost per linear feoot 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 (5531 per lipear meter). Replacement costs for barrier panels
which have an estimated useful life of ten years are lower since initial
inatallation costs include the costs of the support structure for the panela.
These coats compare with EPA’s original eatimate of $75 versus the industry
eastimate of $200 per linear foot ($246 versus §656 per linear meter) for
barriers. Annual unit maintenance costs for barriler panels and property line
walla are estimated respectively to be 7.5 percent and 2.0 percent of the
initial unit material and installation coats.

Locomotive Load Cell Test Stands

Introduction

The Agency did not propose a source standard for locomotive load cell
test standa as part of its proposed rule. Inatead in the development of the
proposed property line Ly, 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

Iiniform
Anticipated Inftial Capital Anfunl Annualized Annualized
Reduction Capital Coat Recovery Coat 0 & M Cont Cont Total coat outlay
A-weighted  In Hax ts = 10f) 5 x 1o%y 5 x 109 5 = tof) 5 x 105
Optten “Technical Regulatory Holae Methodologicat Ran.+ Ren, Rea.+ Res. ReAs+ Res, Rem.+  Ren. Renst
Deseription Tamic (dR) Level (AR} Asstmptionn Comm. only  Comp. Only Comm. Only Comm. Only Comm.
| Along the 24 9-11 biacount 18.0 [.&66 .99 <N -5 1.9 2,350 1.45 .74
hump yaed rate: 11
houndary
nencest the Hall
mARLer 1iErtimas
retarder o 50 yearn
Bt x 1500 Ie
(2.5 m x 457 m)
vall ia Finance
placed and a perfod:
B fe x 1500 Ft 0 yenra
(2.5 @ x 457 m)
wall 1n
placed aleng tand Eime
the opposite prior to
boundary el fecetve
date of
regitlationt
4 years
2 Along the #4 {621 Same an 27.0 2.49 2.99 0.45 D.34 2.94 1.53 2.17  2.61
hump yard above
boundary
nearesat the
mnater
retarder a

13 fe x 1300 £t
(4.6 n x 457 m)

wall is
placed and

10 £t = 1500 fFe

(3mx 457
wnll ts

m)

placed along
the apponite

boundary
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Table 6-4 {Continucd)

SUMMARY OF REGULATORY OPTIONS FOR RETARDER NOISE ABATEMENT

finiform
Anticipated Initial Gapleal Annunt Annunlfzed Annunalfzed
Reduct lon Capital Cont Recovery Cont N & H Cont Cont Total enar outlay
A-welghted  in Hax ¢ x 108 s x10f (3 x 10%) (5 x 100y ¢ x 10%)
Option Technical Regulatory Noine Hethndelngical  Resa. Pea.+ Mens Rea.+  Res. Rea.+  Ren. Rea.+  Ren. Ren .+
Dascription Timit {dR) Level (dR}* Aagumpt lens Only Comm. Oply  Comms  fmly Comme  Only  Comm. (mly  Comm.
3 In addition k3 16-21 Dincount 13.4 60,1 4.3 S.16  0.72 0.87 5,02 6,03 2,94 1. 485
ter the 15 Fr x rater .11
1500 fe (4.6 m x
457 m) and
10 fr x 1500 fr Wall
{Imux 457 m) 1ifetimes
walls, abnorptive 50 years
barriera
12 fr = 150 £t Wall
(3 mx 451 M) Finance
are placed periods
on both sides 3} years
of each -
master retardet.
Rarcier
1ifetimet
t0 years
Rarriar
finance
petind;
5 yenra
Lead time
prior Lo
effective
date of
regulntion:
& yenra

* Refer to footnote on Table 4-6.
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COMPONENT COST ELEMENTS FOR RETARDER NOISE ABATEMENT

Inft{al Tnirtal talt out Intt Replacement Replacement
Gompnnent Total Unit of ferviee Anmienl Compnnent Total Unft
CoAt Total Inicn HMaterial Material Opportunity Operating Hitectal Hiterial
Element Number Required and an Cont ($) and and and
Albntement Units RES.+ Inatallatlon Inatallation e tn Maintenance tantallation  Inarsllatiaon
Technology Fxinting RES, COMH Coat {$) Conr (%) Inatallation Cont (5) Cnat ($) Cont (S}
Abaorptive barrieras 124 15 920 s162/te 4B, 600 97,000 3,h45 $142/fc, 40,824
for master retardern (4531 /m)
(12 fr x 150 fr or
3.7 mx 46 m)
T
t: fteflective walla at 124 ] 90 $ &1/ft 00, nan 0 4,000 1] 0
yatrd boimdary (5220/m
(4 ft x 1500 ft or
2.5 mx 45T m
on side neareat
manter retarder
and B ft x 1500 f¢ or
2.5 mxé3 m
on oppudite side)
Reflective walls 124 5 90 §100/fe ann, oon ] 6,000 0 0
at yard boundary ($328/m}

(1% Et x 1500 ft or
4,6 x 457 m on
side neacest master
tetarder and

10 ft x 1500 fr or
I mx 457 n on
oppotite vide)

L ir Wit vt L Y A C S AT CIERC P U INVRNY SN ! RAETPEJCNIEIN LI VAN JP S P T

a0 i =



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 willion
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 technolegy 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 coats could be further reduced

without significantly reducing the benefits.
Regulatory Options Beilng Congidered

In developing the specific regulatory noise limit for load cell test stands
the Agency has considered two optiona 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 residentiasl receiving property alone or to both residentrial
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 develeop the summary Table 6-6 for the
abatement alternatives are contained in Table 6~7. A detailed discussion of
these cost elements 18 contained in Appendix B.

Comparisons of Regulatory Options

As is peen in Tables 6-6 and 6-7, for each of the land use alternatives,
increasing the barrier height from 20 feet (6.1 metera) 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 18 approximately 23 percent.
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SUMMARY OF COSTS FOR REGULATORY OPTIONS FOR LOCOMOTIVE LOAD CELL TEST STAND NOISE ABATEMENT

Table 6-6

Unlform
Initianl Capital Annual Annunlized Annualized
Reduction Capital Cost Mecovery Cost 0 & M Cost Cont Total Coat Outlay
A-Weighted  in Max {5 x 106 (5 x 106y 5 x 105) (5 x 106} (5 x 108)
Gption Technical Regulatory Nolse Hethodologicnl  Res. Rea«+  Res. Rea.+ Rea. Rest Ras. HRes.+ fea. Res .+
beacripton Limit {dn) Level (dR) Anrsunpt Llonm Oaly Coma. Only Comn. Only Comm. Only Comm. Only Comm.
1 For each Losd 80 13 Discount 1.0 1.2 1.79 1.A2 0.83  0.84 2462 2,66 1.941 1.984
Cell Test {a) 3D motera rater .}
stand in husp
snd Elat Darrier
clanntfica~ Lifetime:
tion yarda 10 years
obacrptive
barriers 20° Finance
high by 130” periodi
long ate 5 years
placed on
sach side lend time
at 257 prier to
from track effective
" centerline. date of
tegulation:
4 years
2 Same as Case 78 13 Same am 13.65 4.0 2.23 2.28 1.04 1.0% .27 1M 2,40 2.446
| except that {a) 30 meters ahove
barriee
height 1o
inereased
to 257,
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Table 6-7

COMPONENT COST ELEMENTS FOR LOCCMOTIVE LOAD CELL TEST STAND NOISE ABATEMENT

Initial tnitinl Unit out it Replacement Replacement
Cempanent Tatal tnic nf Service Annunl Compapent Total lnit
Total Unitm Haterial Haterizl Opportunity fiperating Material Matarial
Kumber Required and and Cost (§) and Al and
AMiatement Cost Units RES.4+ Inatallation Iastallation e to Maintenance Inatallatlon Inatallation
Trchnology Element Exilating RES.  COMM. Coat ($) Tone () Inntallation Cont ($) Cost (§) Cont (5}
Abaorptive barriers 189 141 L44 260/ 78,000 [}] 5,830 228/t 51,370
0 ft x 150 ft £3853/m) t5748/m)
{Gal o x 45.7 m}
Absorptive barriera .
25 fe x 150 ft 189 141 LT §325/fe 97,500 0 T2 $305/1t 8%, 462
(7.6 m x 45.7 m) (51,066 m) (5$935/m)
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Coﬁpariaon 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.5.G.S maps using the data base
described in Appendix K. From these sources it has been estimated that 14l

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 slgnificantly

lower than the industry's estimates for enclosures.

Annual unit increases in malntenance 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 out-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 coat outlays uti{lize a discount rate of 1l percent and a lead time of
four years before the regulation becomes effective. Additionally, barrier
panels are estimated to need replacement an average of every ten years.
Replacement coste are lower since initisl capital and installation costs

include associated support structures,

Car Coupling

Introduction

The Agency originally proposed an A-welghted sound level of 95 dB as the
soutce standard for nolse emissions resulting from car coupling operations which

&-17
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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 nolse limit was exceeded. The Agency ascribed no cost to the proposed

standard on the basils that this approach only codified existing operational

rules.

The railroad industry teck 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 1s a goal or guideline and not a hard rule. Data were submitted
during the docket period indicating that in actual practlce 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 approximstely 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 achleve some
degree of protection from the adverse impacts associated 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 worat case practice rather than operational guidelines or rules.
Additionally, industry comments indicated that while four miles per hour can
be dif ficult 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 viewpolnt and that such speeds are desirable as an upper bound
on coupling speads in order to minimize freight damage and resultant insurance
losses. Additionally, the Ageney has decided to consider a revised concept in
which car coupling nolse 1s required to be abated only when it adversely
inpacts noise sensitive receiving property in the vicinity of raillyards. As
such, the Agency has considered the alternative of having the regulation apply
to either residential receiving property alone or to both residential and
comnercial receiving property. The measurement location for compliance would
be on the recelving property rather than on the railyard property. These two
new elements were believed to substantially eliminate the causaes of concern

expressed by the industry.
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Regulatory Optlons Being Conaidered

In developing the specific regulatory limit for car ceupling noise
reduction, the Agency has considered five options based upon differing
degraes of speed control and assoclated exemptions in situations where the
noise limit i{s exceeded despite the achievement of the requisite coupling
apeced. 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 reaidential receiving property
alone or to both residential and commercial recelving property. Table 6-8
indicates the varfous options under consideration and their related regulatory

levels.
Comparion of Regulatory Options

No cost information 1s included in Table 6~B as it is presumed that the
noise limits based upon the 8 wph coupling speed can be achieved with minimal
cost on & natlonal average basils whercas the nolse limits associated with the
4 mph limit are believed to be substantial although unknown. The costse
asgociated with the 6 mph limit are not believed to be minimal yet not
of the same magnitude as the coats associated with the 4 mph limit.

Date Uncertainties or Methodological Problems

The major uncertainty in the car cpupling analysis involves the null
coot hypothesls for restricting car coupling operations to speeds no higher
than 6 or 8 mph. Conrall data suggests that only 17 petcent of car couplings
occut at speeds greater than 6 mph and approximately 3 percent occur at speeds
greater than 8 mph; however, a 1972 study by the National Tranaportation
Safety Board* indicates that approximately 32 percent aml 7 percent of the
couplings at the East S5t. Louls yard occurred at aspeeds greater than 6 mph and

8 mph.

%"Railroad Accident Report - Hazardous Materials Railroad Accident in the
Alton and Southern Gateway Yard in Eaast St. Louis, Illinoia, 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 COUPLLING NOLSE ABATEMENT

Anticipated
Reduction
A-welghted in Max
Technical Regulatory Noise
Option Deseription Limtt (dB) Level (dB)

1 Car coupling impact 91 2
nolse 1s reduced as a
result of restricting
coupling speeds to occur
at no higher than 6 mph;
the nolse limit is based
upon reductions in the
gtatistical aversge 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 1if rail
yards can demonstrate that
their coupling speeds are
in fact no higher than & mph
and yet they cannot comply
with the noise limit.

2 Same as option l except no 91 2
exemption is included for
coupling at speeds no higher
than 6 mph which otherwise
cannot meet the noise limit.




Table 0-8 (Continued)

SUMMARY OF REGULATORY OPTIONS FOR CAR COUPLING NOLSE ABATEMENT

Anticipated
Reduction
A-weighted in Max
Technlcal Regulatory Noise
Option Desctiption Limic (dB) Level (dB)
3 Same as option | execept noise 85 8
limit is based upon 4 mph
coupling speed restriction.
4 Same as Option 2 except noise 92 1
limit is based upon 8 mph
coupling speed restriction.
5 Same as Option | except 92 1

noise limit is based upon
8 mph coupling speed
restriction.

6-21

ettt e 310 3 U b 28 S T e e et T et e e e h s e nees e s e D 4 e eein e s




Current car coupling speeds in flat yards are affected by the faet
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 rell slowly down hill until coupling with a string of cars already on a
given classification track. If there are no cars on the trark, they will roll

te the approximate center of the yard and stop.

In 1929, a series of experiments were carrled 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 oncaslons, yards whiech handled primarily empty cars were given even
steeper slopes because of the lower rollabllity of empties. By the later
1950%s 1t had become apparent that advances in car technology, most particu-
larly the widespread use of roller hearings, had introduced new variables into
the operation of flat yards. New rollability tests were made over a range of
eers and it was concluded that the ideal gradlent 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 norwally handled without any
gpecial precauticns. Thus, cars which are released Into the classification
tracks that are nearly émpty may roll a conslderable distance and build up
speed, thereby creating relatively high impact coupling. If a lower coupling
apeed 1s desired, the operational solution 1s teo send a car into each ¢lagsi~
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
lesa 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 weke room for the next bateh of nars switched onto that track. In pushing
the string of cars down the classification track, the brake on the far car may
or moy not be released. In any event, the locomotive must push this string
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of cars into the yard in order to meske 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, At appears that the time to

switch one car is approximately doubled when the above describad 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 1is 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 econcmic impact.

Modification of an exlsting flat yard can be accomplished by bringing
in £1i1]l material and elevating the tracks in the center so as to have a 0.08
percent grade. A typlcal yard, 4,500 feet (1,370 meters) long by 20 tracks
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 locomutiveﬁ
as part of its proposed rule. Instead, in the development of the proposed
property line Ly 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 exceptlon 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 retrofir hardware and installation costs, and that idling
locomotive shutdown was not feaslble. Additionally, they contended that
retroflt costs should also ipclude out-of-service costs resulting from the
downtime and that the Agency did not consider in its costing refrofitting the
large number of reoad 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 locemotives which are currently used in switcher

operation.

The result of these discrepancies was an industry capital cost estimate

of 5582 million as compared with the Agency estimate of §7,9 million.

Since switcher locomotives contribute more than half of the total nolge
impact assoclated 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




technology in the idle and throttle 1 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
residentigl and commercial receiving land uses Table 6-% indicates the
varlous 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 18 contalned in Appendix B.

Compariscn of Regulatory Options

As indicated in Tables 6~9 and 6-10, a range of compliance costs {sg
presented for each land use alternative, reflecting 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 vear lead time and eight year muffler lifetime situation, both the
initial retrofit and subsequent replacement retrofits are presumed to occur
within the normal maintenance cyeles (six years} of the switcher locomotives;
therefore no out-of~service {opportunity) costs would be charged to the
regulatory option under this scenario. At the other extreme, 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 ocut-of~-service cost for approximately one-third of the
flaet would be chargeable to the regulatery option since only thia fraction
of the required retrofits could be accommodated during normal maintenance

cyelea,.

As g result, the cost bounds {ndicated in Table 6~9 for both initial
capital costs and uniform annualized costa reflect the additional out-of-
service costs resulting from differing regulatory lead timas and replacement

ratea for mufflers.

The compliance costa assoclated with retrofitting switcher locomotives
agsume that for the residential only land use alternative 57 percent of the
yarda will have to retrofit their dedicated switchers. Similarly 73 percent
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Table 6-9

SUMMARY OF COST FPOR REGULATORY OPTIONS FOR SWITCHER LOCOMOTIVE NOISE ABATEMENT

Uniferm

inittal Capltal Annunl Anmunlized Annunlized
Capitnl Cost Rerovery Coot 0 & M Ceat Cont Tatal Outlay
A-weighted (s x 10%) {5 x 1o (s x 108) (5 x tuby (s =z 10%)
option Terhniral Regulatory HBethodologiral  Res. Res.t Res. Reg.+  Hes. KRea.+ Res. Res.+ Res, Res.+
Deacription Limit (d48) Angumpt {ong Only Comm, Only Comm, Only Comm: Only Comm. Only  Comm.
l Hinimum nolse 0 90 Nulfler 115 40,3 6,13 7.85 4,97 /IR 11,1 14,2 5.148  6.587
reduct Lon. ldle Moving lifetime: (B year lead (8 yarr
Argumas no B years time) auffler
noise reduntion 4 yantn replace—
18 achieved at to ta ment) to to
{dle, and 1 db Finance
teductionn are perlod: 42,6 54.6 13.71  17.56 to
achieved for ) yearn {4 yoar lead
switeher time} 4,97 6,38 1B.68 23,94 10.54 13,51
aperations which Dimcount (4 yentr
are cosposed of tAte: Hulfler
501 untreated A1 replane—
road haul mnt ) )

locomotiver and
50X dedicnted
wwitcher
locomotfvan
which are
trested to
achleve 2 dB
redurtions.
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Tahle 6=9 (Continued)

SUMMARY OF COST FOR REGULATORY OPTIONS FOR SWITCHER LOCOMOTIVE NOISE ABATEMENT

level

reduntk lons
are achlevnd
for switchar
opetations
which are
romposed of
50% untreated
road haul
locomatives
and 50%
dedirated
switehor
locomotives.
Treated
awlcchers
achieve 4 dB
reduct ions
while moving
and 3 48

at idle,

Unifarm
Anticipated Initial Capitnl Annnal Annualized Anmualized
Reduct {an Capteal Cost Recovery Cost 0 & N Loot Cout Tatal Nutlay
A-ueighted i Hax (s x 106) (s x 108y (¢ = 1o%) (s x lob} (s x 108)
Option Technleal Regulatary Nolne Hethedaloptenl  Rew, Ren.+ Rea.  Des.+  Res, Ren.t  Raa. Ref.+  Rede Heaot+
Peacription Limdt (43) Luvel {dB) Asaumptiona faly Comm. Only  Comm, Only Comm. Only Comm, ©nly  Comm.
Nonttnal notse 67 88 3 4 Same Same Samo Same Same Samn
reduction. Idle Hoving n& an HB an L1 a8
Asauneta nolse Option 2 Option 1 Optton | Dption | Option 1 Cption 1
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Table 6-9 (Continued)

SUMMARY OF COST FOR REGULATORY OPTIONS FOR SWITCHER LOCOMOTIVE NOISE ABATEMENT

8z-9

T Uniforn
Antlaipated Inftial Capital Anmial Aununlized Anmualized
Reduction Capital Comt Recovery Cont G & H Cost Cont Total Qutlay
A-welgheed tn Max (s x 1ot} (s x lof) (s »109) (5 x 100) (5 x 1oy
Option Technical Rogulatory lotse Methodologleal  Res. Rum, + Resa.  Res,+  Han. Rea,+ Hes, Res.+ Ren.  Heaot
Dereriptlon Limft (dB) Leval {db)  Amsumptions Only Comm, Only  Comms Only. Comm. Only  Coma.  Only  Comm.
3 Optimintic 67 fn 3 h Same Same Sam Same Same Same
nolse Tdle Moving ns s s an as as
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are achieved
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operations
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albeit present,
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operate for
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durations and
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fneignifleantly
to the noise
emiAntons From
switcher
operationa,




Table G=10

COMPONENT COST ELEMENTS FOR SWITCHER LOCOMOTIVE NOISE ABATEMENT

Intelal Lead Time Unit out Unit Replacrment Untt out of
Unfe Prior to of Service Annual Unte Sarvice
Cost Total Units Haterial Effecttve Opportunity Operating Hatarial Huffler Opportunity
Element of Required and bnte of Cont {5) + + Itaeful Cost (5} Duo
Abatement Tinit nits RES.+ Inatatlation Regulatfion Uue te Indetlal Halntennnce Inatallation Life to Replacement
Technology Type Rxlating RES. Q. Caont {5} {(Years) Inatnllar{on Cont (3) Cost ($) Years Inataltation
Exlinust EMD 105 2] 2] 6,800 4 8,000 A60{fuol) 5,000 4 &, 000
Huffler, + G645 4 n,000 + 6RD{malnt) 8 ‘0
related serian 8 o =1, 140 4 &, 000
onteridla L] 0 ] u
for
inatallation
EMD 5,809 3,312 4,340 7,300 4 8,000 460{fucl} 6,000 4 B,000
567 4 8,000 + 30(matnt) a ]
series ] [} =1,190 4 &, 000
o 8 1] L] o
1
3]
o other B8hO 491 629 12,500 4 8,000 460(funl ) 6,000 4 3,000
manuf. 4 8,000 +1,250(maint) 8 o
8 0 1,710 4 8,000
8 0 a 0
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of the yarda will have to retrofit thelr dedicated switchers i1f the regulation
were to apply to both residential and commercial land uscs surrounding rail
yards. In the development of the capital costs, initial retrofits of EMD
switchers average $7,275 and other gwitcher 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-

menta.

Annual operations cost increases of $460 per engine are included in
costs of compliance due to increased fuel costs. In addition, annual malnten-
ance costs Increases of 10 percent of initial material and installation costs
are included resulting from the cleaning of sound arrestor/exhaust silencer

aasembly 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
Laq and Lgn for compliance would cost approximately §$10,000 per set.

Theae costs were based upon the anticipated requirement for the purchase of a
Type ! sound level meter, microphone, windscreen, calibrator and community
noise classifier. Approximately 590 iInstrument 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
rallyard scurces. The industry did not take exception to the initial capital
investment costs or the S=year useful life astimation except to note that the
$10,000 cost per instrument set would not be sufficient to procure a atrip
chart recorder and a tape recorder vhich could assist in the identification
of individual noise sourcea. They did, however, take exception to the
estimated labor costa aaserting 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 Lag oF Lgy values, the
instrumentation costs and annual labor costs can be substantislly loweraed.
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 nnd calibrator will be required.
Addirionally, because 24 hour weagurements will not be required the labor
coate will be more nominal than in the proposed standard.

Table 6~11 summarizes the compliance cogts associated with the purchase
and annual operating costs associated with the monitoring of the four noise

sources which are considered for regulation.

It {8 estimated that each of the 500 railrcad 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 & Type ! 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 (labor) coats to perform the measurements are
estimated to be $2,000 per yard based 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 yvards are estimatad to require measurement whereas in the reasildential

and commercial case 3,127 are estimated to require measurement.

ECONOMIC AND FINANCIAL IMPACT OF RAILYARD NOISE ABATEMENT REGULATIONS

Summary of Economic Impacts

The analysis presented in this section evaluates the probable impact
of ipncreased costa on the railroad industry resulting from railysrd noise
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TE-9

SUMMARY OF MEASUREMENT COSTS FOR

Table 6-11

REGULATORY QPTIONS

Anminl
Operacing
Cont Inttinl und Capital tutfora
Categary Capital Hainteranee Rerovery Annnalized Annualized Total
Land Use Cont Cost Hethodoleginal Coat Goat Cont Outlay
(s =105 (5 x 109 Asnunptinng ($ x 109) (s = 106) (5 x 1%
Renldential only 1.0 1.10 Disrount rate: .11 0.29 .yv 0,982
Instroment usefuwl
11fe: 5 vears
Finance pertfod:
3 yeare
lead time prior
to effective
date of vegulstlon:
4 years
Reaidentinl + Commarrial 1.0 1.15 0,27 .62 l.i6




abatement regulations. The analysis uses two Separate techniques; one
intended to highlight the economic impacts in the raill frelght transportation
industry; the second designed to look at individual railroads” discounted

cash flows over the future and compare this with costs of nolse abatement.

Some of the major conclusions from the economle impact analysis are
sumarized in Table 6-12. The cost of the nolse abatement regulations may
lead to & .! percent increase in the price of rail freight transportation
services in the United States. This price increase translates iInto a decrease
in the traffic originating in Class I and I rallroads of between 314 and
1279 million revenue ton-miles., This decrease will lead to a reduction of
between 192 and 777 joba in the industry. However, both the employment
decreases and output reductions may be totally offset if the demand for rail
freight transportation increases, even meodestly. Given the recent rapld
egcalation of fuel prices and the concurrent noise regulation of new trucks,

it seema likely that the demand for rail freight services will increase.

The question of the impact on individual railroads is alsc particularly
important. The impact of nolse abatement regulations on the railroead
industry as a whole appears to be very small, but some railroads may be more
adversely affected than others. Conrail i1s of special interest because of
the large government subsldies it already receives. The analysls performed
for thia section auggests that Conrail’s costs will rise by about .2 percent
of total capital plus operating costa. The number of revenue ton-miles
shippad by Conrail will fall between .06 and .23 percent if the full increase
in coste is passed through as a price increase. After Conrail, the railroad
with the largeat defiecit relative to operating revenues affected by the
regulations 18 the Chicago, Milwaukee, St. Paul and Pacific., It 18 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 impacta are relatively

large.
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Table 6-=12

SUMMARY OF ECONDMIC IMPACTS
FOR CLASS T AND II LINE HAUL RATILROADS

Residential [Recidential/ Industry
Receiving Cormercial Re- Characteristics
Property ceiving lMroperty far 1978
Low High Low High
Output decrease Min 0 0 0 0 Output Hin 198
(million of Tot ath 1040 391 1279 (Hidlions Tot 585,105
ton-mi les) Max 57 175 7 218 of ton miles}Max 168,124
Employment Employment
decrease Min 0 0 0 6 Min 259
{(millions of Tot 192 635 236 i Tot 471,516
ton-miles} Max 56 172 70 215 Max 91,318
Price increase Hin 1] o Price - Hin 1.51
(in percent) Avg 0.1 0.1 {¢ per Avg 2.37
Max 0.5 0.6 ton-mile} Max 8,49
i
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Two of the raillroads with the largest increase in costs relative to
total ecapital plus operating costs are the Pictsburgh and Lake Erie, and
the Richmond, Fredericksburpg 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 rallroads, ranking 38th and 19nd respectively
in revenue ton~miles shipped in 1978, but they should be better able to
abeorb 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

Potomar was 43.8 percent.

The major conclusion reached is that the nolse abatement regulations
as posed and evaluated in this chapter should lead to only minor impaets in
the rail freight transportation industry in the shert rum and in the long run
after railroads have had the chance to pass through added coats. Employment
impacts likewise will be extremely small, with no reduction Iin jobs in some
firms. Conrail may experlence a reduction of as many as 215; however, even
this reduction in employment amounts to less than one quatrter of one percent

of Conrail's total labor force.

Description of Methodology Used

The two methodologies used to calculate the economic and financial
impacts of railyard noise abatement regulation address two different but
highly interrelated questions: first, how will the market respond to cost and
ptice increases brought about by the nolse 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 raflroad cash flows over the life of the quieting fixes.

Economis 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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spacified in the final repulation. The model is described below, with
justification for its use and its key underlying assumptilons. The major
caveat to be emphasized Is that the model does not address intermodal compe-
tition directly, a potentially serlous mis-specification that cannot be fully
justified. However, to the extent that trucks are currently subject to noise
regulation, and theilr 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 1f there is little opportunity for competition between
individual vailroads, the existence of other transport modes ensures that

rallroads must price their services competitively.

2) Rallroads are characterized by moderate economles of scale and
slgnificant economies of density. In practice this means that once a railroad
achieves even moderate size as measured by its miles of road (glven 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 COBLs).

*1t should be noted that the impact on passenger transportation has been
ighored. It is legitimate to disregard these impacts only if they are
expected to be negligible. Rallroads currently account for less than

5 percent of all revenue passenger miles by wmode; passenger revenues Were
approximately three percent of total operating revenues for all Class I
rallroads in 1978, Finally, two railroads, the Long Island and Conrail,
accounted for over 70 percent of all revenue passenger miles for Class 1
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 aubstantially by the noise
abatement regulations.
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3) The Interstate Commerce Commission will allow the full cost
increase due to nolse abatement fixes to be passed on to raillroad
customers in terms of higher prices. However, the price increases
will not be instantaneous as rallroads must petition the ICC for the
increase. Thus, iIn rhe short run, even 28 costs rise, freight chargea
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 rescurces tao 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 intermedal

substitution will not occur.

5) Service differentials will not change (i.e., delivery times for
rail fredght will not increase relative to other modes). Thus 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 i really
a consequence of the preceding two. As will be demonstrated later in this
section, average ¢ost increases per ton-mile are a very amall proportion of
aversge revenue per ton-wmile; thus assuming that the price elastlicity ia

constant will not lead to very large distortioms.

Based on these assumptions, the demand for and Bupply of railroad
freight transportation services are depicted 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 costa change (and consequently the supply
curve shifts). The more steeply sloped demand curve DD repreasents 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 elastieity greater than 1 (1.037).%* The Intersection
of the supply curve S5 and demand curves at 858.1 billion ton-miles and
average revenue (or price) of $23.65 per thousand ton-miles are the observed

1978 values.

Conceptually, the steps that are necessary to find the new equilibrium

price and output are as follows:

1) Costs associlated 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 pew 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:

X4Q
N " AP
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 caleculated as the change in cost due to the noise abatement fixes
(these costs are passed on to railroad customers in the form of & price inecrease)

divided by the average revenue per ton-mile, a erude 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
ptice by the elasticity gives the percentage change In output. Because tie
pre-regulation output 1s known, the change in cutput can be calculated by
multiplying the percentage change by total output. This can be done on a
railroad by rallroad basis, and the results aggpregated to the industry level.

Employment impacts are calculated under the assumption that for small
changes in output, the outpur~labor ratio is constant. Dividing the change 1in
output by the output—-labor ratio will thus generate the change in employment.
Again, a predicted reduction in employment 18 a long-run change. The immedi-
ate response of railroads to the cest 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 redustion in employment.
Given sufficlent adjustment time, and if the employment impact is small,

employment adjustments can be accomplished through normal attrition.

Developing Average Elasticicies:

Much of the accuracy of the analyails depends on utilizing reasonable
figures for the price elasticity of demand. Unfortunately, there is little
recent Information on rallroad 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 1s the ICC.** Unfortunately, commodity categoties
were aggregated across some 2-digit STCC commodity classifications so that
the resulting elasticities could not be directly applied to the STCC claasifi-
cations contained in the railroads' annual reports. However, the elasticities
shown in Table 6-13 were used to compute welghted average elasticities for

#R, C. Levin, "Allocation in Surface Freight Transportation: Does Rate
Regulation Macter?” The Bell Journal of Economics 9 (Spring 1978): 32,

#X]CC Report to Congress, The Impact of the 4R Act: Railroad Ratemaking
Provisions, October 5, 1977, Table V-3, p.103.
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Table 6-13

ELASTICITIES BY STCC COMMODITY CL.ASS

Commodi ty
Aty

Farm Products
Metallic Ores

Coal

Stone, Clay, Glass

Primary Metai
Products

Transportation
Equipment
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Elasticity
Low High
.837 1.320
-390 Blg
.128 - 380
350 4.4
.100 .300
.760 i.680



each railroad. Elasticities were computed for each raflroad 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 tonpage 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, welghting each rallroad's elasticity by 1its total revenue ton-miles.
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 elasticitles

estimated by Friedlaender in 1969.%

Computing Unit Cost Impacts:

Costs of the nolse abatement fixes were computed by applying the unit
capital and operating and maintenance costs discussed above and summarized in
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 rallroad, and the quieting costs for lead cells were nultiplied by
the number of hump yards owned by each rallroad, 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 number
of engines requiring treatment owned by each railrocad to cbtain the total cost

of the treatment.

The total cost of each treatment was restated as an average or annualized
cost in order to compure the average amnual 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 Hrookings Institution, 1969) pp.28-64,

** The three lead cells already quieted by Louisville and Nashville and Illinois-
Gulf Central rallroads were excluded.
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Table 6-14

COSTS FOR SOURCE STANDARDS

Annual
Unit Cost Number of 0&H Cost
Noise Source Treatment 5 (000} Unica 5 (zilltons)
FOR RESIDENTIAL RECEIVING PROPERTY
1. Retardars Absorptive barriers for
mascer recatdecs, 12 fr x 48.6 75
150 £t (3.7 a x 46 g}
Q.72
Soundary walls 15 fc x
1500 £1 (4,6 o x 457 m) 300.0 75
and 10 fr x 1500 fr
{3 m x 457 m)
Ouc=of-servica costs 97.0 75
2. Lloconotive Absorptive barriers,
Load Call 25 fc x 150 fe (7.6 u x 97.5 tal L.04
Test Stands 46 m)
3. Switcher Mufflar
Locomot{ives
EMD Enginus 7.28 3,485 497
Ocher Engines 12,5 491
Out of Sarvice Caoscs
(10 daya) 8.0 1,392
4. Car Coupling Speed Concrol
FOR RESIDENTIAL/COMMERGIAL RECEIVING PROPERTY
l. Retardars Absarptive barriars for
master retavders, 12 ft x 48.6 90
150 £t (3.7 nx 46 m)
0.87
Beundary walls, [5 fr x
I500 fe (446 x 457 m) 300.0 90
and 10 £t x 1500 fc
(Qm x 457 m)
Qut=of-warvice costs 97 0
2. Locouotive Abnorprive barriera,
Load Call 25 fe x 150 ft (76 o
Tast Scanda X k6 @) 97.3% 144 1,05
3. Switchar Muffler
Lozomotives
EMD Engines 7.28 4,463
Other Engines 12,5 629
Out of Servica Coats
{10 days) 8.0 1,782 6,38
4+  Car Coupling Speed Cantrol
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life of 10 years was assumed; for the reflective property line boundary walls
uged to abate recarder nolse, 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 coats were
combined., Table 6-~15 summarizes the total capital and operating and

maintenance cost estimates used in the calculations.
Financilal Analysis/Impact Assessment

Further analysis was performed to asseas the impact of the railyard noise
controls on individual railroad cash requirements and financial conditions.
Using a discounted cash flow cechnique, the net present value (NPV) of each
railroad”s twenty year (1980 to 1999) stream of adjusted cash flow ie 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 leas than adjuated
cash flow, or where abatement costs seem large relative to adjuated cash flow,
potential financial difficulty may be present, and further examination ia

warranted.

Adjuated cash flow is defined as the sum of net income after interest,

income taxes, extraordinary itema and deferred taxea, less equity in earnings

of affiliated companies. Net investment 18 defined as net worth (the difference

between assets and liabilities) and is composed of capital stock, capital
contributiona 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 encompaases & total of 56 railroeds. Using the ICC
designations in effect during either 1976 and 1977, as discussed elgewhere in
the gection, 50 Class I line haul railrcads, one Clasas II raillroad and five
Class I awitching and terminal operations make up the sample, The Class II
and switching and terminal rallroada chogsen are thdse with hump yards, which
contaln many of the nolse producing sources which are affected by the proposed
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Retarders

Locomotive Losg
Cell Teat Stands

Switeh Engines

Table 6~15

TOTAL COSTS oF NOISE ABATEMENT TECHNIQUES

(s IN MILLIDNS)

Operating and Maintenonce

Capltal Cagt Costs

Res. Only Res.+ Conn, Rea. Only  Reg.+ 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 (INB), the
Terminal Railway Association of St. Louls (TRRA) and Unfon Rallroad (URR).*
The Youngstown & Southern (YS) is the Class II railroad. A complete list of
the railroads and equipment included 1n 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 1s presented in Table

J=2 for each railroad.

Considerable care should be taken in analyzing the results of this analysis.
This approach is best used to suggest the possibility that speciflc individual
railroads may have difficulty financing neise abatement expenses. Since the
same procedure and data base 1s uged for each railroad, the results serve as
a comparative guide among railroads as to whiech 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 integrace
the analysis of the railroad industry as a whole (discussed elsewhere in this
section) into the analysis of individual railroads. Despite these limitations,
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 Assoclation

of American Railroads. These aources are listed below:

* Lettera in parentheses are the rallroads' uniform alpha codes.
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Operating and Traffie 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 publighed but avallable in the Publie Documents Room at the
ICC). The QCS reports provided detailed information on tannages and revenues
by STCC categery for all freight commodities hauled by Class I railroads. 1In
addition, detailed operation and traffic statisties for Class 1 and some Class
I1 railrcads were avallable from the AAR in its Qperation and Traffic Statisrics,
0.5. Series No. 220.

The same data on operating and traffic statistics were avallable for Class I
and II switching and terminal companies from the ICC. All of the operating
and traffic statistics were contained in the R-l or R-2, Annual Report Ffiled

by each railroad each year. A summary of commodi{ties hauled (for Class II rail-
Toads) was included in the R~2 (Schedule 2602), whereas no corrasponding cable
existed in the R-! Annual Reparts.

In 1978, the XICC changed its classificatlion scheme so that Class 1
rallroads were designated as those with operating revenues in excess of §50
million; Class II railroads had operating revenues greater than 5.0 million
but less thau $50 million. As & result, a number of the tallroads (approximately
20) were reclassified as Class II railroads. In addition, meny of the data
reported were changed in format or level of aggregation. Fipnally, whart had
been Class. II railroads became Clags 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 Claag XII rallrocads.

Financial Data

The individual railroad financial data also were gathered from the R-l,
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 finaneial condition.
The rash flow and net worth data were average aver the 1973 to 1978 period,
+enerating a single ecstimate. This “smoothing” technique reduced the prospect
of rhoosing 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 197B), The ICC does not summarize employment data in a single
source and does not require it to be reported in the R-!, Annual Report.
However, the principal source of employment data for Class Il railroads was

the R-2, Annual Report. These employment figures by category of empleyment
were summarized in Schedule 2401.

Costs of Regulatory Compliance
The costs for each of the noise abatement technologies have been discussed
earlier., Specific unlt capital costs and annual 0&4 costs were summarized

in Table &-1l4. These formed the baasis for the cost Impacta.

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 yerds
bordering residential/commerical receiving property were regulated. Within
each of these scenarios, a high and a low impant 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

agsumptions 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 Il raillroads. Epch 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 englnes owned by each of the Class I and Class LI

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 commerical property has
inherent uncertainties. Ideally, one would like to know which of the %169
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 retarderg, load
cells or switch engines to owning railroads on this basis.

In order to develop some estimate of the 1lmpact 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 oprtion being considered relative to the total number, and
scale all costs accordingly. An obvious problem with that appreach is that
raflroads in more densely scttled 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 rallroads will be
pomewhat underestimated relative to rallroads in less densely populated

reglona of the counfty.
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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
englnes treated during the major overhaul cycle, as discussed nbove. The
depreclation 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
I1 railroads, and 14 Class I and Il 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. 1In the first round of the analysis with 1977 data Class III
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 Clags 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
opetating and maintenance costs are summarized in Tables 6-17 through 6-19,
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Table 6-16
PRESENT VALUE TOTAL CAPITAL COSTS*

{$ in 000)
Residential Residential/Commercial
Receiving Property Receiving Property
Eastern
District 181424 20914,6
Western
District 21835.9 20923,1
Southern
Olstrict 756D.6 8366.9
U.5. Total 47542.9 50204.6
Switching
& Terminal 2008.0 2332.5
* NOTE: These totals are lower than the capital cost estimates

shown in Table 6-1 for several reasons, including:

°  Qut of Service Costs are omitted here but included
as Capital Costs in Table 6-1.

*  Future capital outlays are discounted {lower) here,
but not in Table &-1.

°  This analysis appiies only to Class I and I1I
railroads, a subset of the total industry.
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Tabie 6~17

TOTAL ANNUALIZED COST
(3 4in 00Q)

Residentjal
Receiving Property

Resident!lal/Commercial
Receiving Property

Eastern
District

Western
District

Southern
District

U.5. Total

Switching
& Terminal

10127.2

10234.1

2935.8
23297.1

1679.2

12534.5

12504.9

3592.7
28632,

2117.0
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Table 6-18

TOTAL ANNUALIZED CAPITAL
($ in 000)

COSTS

Residential
Receiving Property

Resident]al/Commercial
Receiving Property

Eastern
District

Western
pPistrict

Southern
District

1.5, Tetal

Switching
& Terminal

3202.6

3280. 3

1033, 6
7516.5

443.2

6~53

3827.8

3823.8

1218.7
8870.3

546.4




Table 6-19
TOTAL ANNUAL OPERATING AND MAINTENANCE COSTS*

($ in 000)
Residential Residential /Commercial
Recelving Property Receiving Property
Eastern J 8706.
District 692h.7 706.3
Western B681.1
District 6953.9
Southern 2 N
District 1902.3 313
U.5. Total 15780.9 19761.2
Switching
£ Terminal 1236.2 1570.5

* NOTE: These totals are higher than the 0 & M cost estimates shown in
Table 6-1 for several reasons, including:

e The effects of future inflation are reflected here
but nat in Table 6-1.

¢ Qut of Service costs are included here. [n Table &-1,
Qut of Service costs are included with capital outlays.

®  Replacement mufflers are included here but not in
Tab]e 5"‘] )




for Class I and II railroads in each of the three ICC distriets 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 Il
railroads. Total annualized costs for switehing and terminal companies will
amount to only slightly more than 7 percent of total costs Iimposed on all
Class I and II railroads. These costs will be passed through to the line
haul railrosds using the yards, however, and thus the additional impact on

Class 1 or Class II line haul rallroads will be small.

Total annuelized capital costs as depicted in Table 6-18 are small
compared with "retained funds"** ag reported by the AAR. In 1978, retained
funds were reported as 749.8 million,.***% Toral snnualized capital costs for
residential receiving property amounted ta $7.5 willion, or 1 percent of
retained funds, However, because railroads have had te 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.

Taotal 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 percenrt in the residential receiving
property sacenatic and in the residential/commercial recelving property
scenario., Thus, the total nolse abatement coste 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 degcribed in footnotes to the tables.

amRetained funds {s the cash flow available to the rallroads 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 1in financial markets.

#RAAAR, Yearbook of Railroad Facts, 1979 Editiom, 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 rallroad relative to total ton-miles in the industry. Table E-5 of
Appendix E 18 spummarized in Table 6~20. For Class I and II rallroads, 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 resldential/commercial receiving

property scenario.

Average revenue per ton~mlle 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 rewvenue
ton=miles, the percentage price increase must be multiplied by the price
elasticity of demand times the base output (for small changes), Weighted
avefage price elasticities of demand were calculated for each rallroad in
Table E-8 of Appendix E; these are summarized in Table 6-22. The average
price elaaticity rangea from ,275 for Eastern District rallroads to 1.[28 for
Western District railroads. The average for the U.S., ranges between .348 and

1,037,

The net decrease in revenue ton-miles, which is summatized 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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Table 6=20

AVERAGE ANNUAL COST INCREASLE PER TON-MILE

{in ¢ per ton-mile)

Residential
Receiving Property

Resldential/Commarcial
Recelving Property

Fastern
District

Western
District

Southern
Districe

U.S. Total

.00503

00201

.00173

. 00265

6=57

.00621

. 00249

,o021t

,00328




Table 6-21

AVERAGE REVENUE PER TON-MILE IN 1978
{in ¢ per ton-mile)

Eastern District 3.001
Western District 2,153
Southern District 2,230
U.S. Total 2,365
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Table @-22

WEIGHTED AVERAGE PRICE ELASTICITIES

{in percent}

High Low
Eastern 908 275
Distrlet ' )
Western
District 1,128 . 399
Southern
District +923 284
U.S. Total 1.037 . 348




Table 6-23

DECREASE IN OUTPUT
(in millions of revenue ton-miles)

Residential Residential /Commercial
Recefving Property Receiving Property
Low High Low High
Eastern
District 90.6 338.5 118.4 420.8
Western 183.3 536, 1 223.8 655.6
District : ' - ‘
Wouthern
District 39.6 165.5 58.7 202, 2
U.5, Total 313.5 1040.1 390.9 1278.6
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655.6 million ton-miles, Eaatern District shipments decline by 420.8 million
ton-miles or .19 percent of their tetal, while Southern District shipments
decline by only .09 percent or 202.2 million ton-miles. Impacts in the low
caleulations for hoth 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 receilving property, total
industry employment may fall by 635 jobe 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 Distriet railroads, and according to Table E-7
of Appendix E, 215 jobs, or about one-third of that decline, will occcur 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 ne layoffs.)

Financial Analysis/Impact Asgeasment

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 railroada for both the
residential and reaidential/commercial regulatory options. Included in the
analysis of the data are discuseions of the following measures:
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Table 6-24

NET DECREASE IN EMPLOYMENT
(Number of Persons)

Residential Residential /Commercial

Receiving Property Receiving Property

Low High Low High
Eastern 91 327 113 ho2
District
Western

o 06
District 8 251 105 3
Southern 15 57 18 69
District
u.s. Total 192 635 236 77
6=-62
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= net worth or net investment

= net present value of future adjusted cash flows before abatement
- net present value of Incremental shatement 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 bafore 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 lcsses which are

in excess of accumulated retained earninge and invested capital.

Six rallroads meet this condition, as listed in Table J-22 of Appendix J.

All but one, Central Vermont, slso displayed negative future cash flows.

In addition, the Clinchfield 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 herey 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
cn the average over the 1973-78 period (expenses exceeded revenue plus deferred
taxes). The extrapolating amployed here simply extends this negative average
over the 20-year horizon, 1989~1999, thereby yilelding negative net present

volue 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 liat separately those railrosds with positive and negative
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future adjusted cash flows, respectively. Three railroads show zero values -

the Canadian Pacific in Maine, the Georgla and the Clinchfield. For the Canadian
Pacific in Mailne, operating deficits over 1973~78 were offset by “contributions
from other companies' in revenues. An oppposite transaction occurred for the
Georgia and the Clinchfield, in which excess revenues over expenses werea

transferred to other companies, resulting in zero net income.

Using the adjusted discounted cash flow method, future cash flows are
lesa than zero for 15 railroads. Ten of these presently have positive net
worth (some mix of equity and retained earninga), 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 Youngatown and Southern) showed declining

performance over the six-year perioed.

Three of the railroads in the negative earnings group are presently in
Section 77 Trusteeship. These are the Boston and Maine; Chicaga, 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 povwer to reatructure the debt of these firme, which could amount te
condolidation and lengthening of outstanding bonds and other loans.

Thoee iO roads which display negative future cash flows but still waintain
an average positive net worth warrant further examination. In addition, there
ara 21 railroads whooe adjusted future cash flows exceed net investment,
rasulting 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 1o an indication that additional costs
placed on these roads could impose hardship. That is, in addition to the 8
tallroads with an average negative or zero net worth position, 28 (eliminating
the CP) show a negative net present value before considering abatement impacta.

L

6-64




It is interesting to note that some of these rallroads 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

conaidered in a financlally vulnerable position.

Abatement Cost Impacts — Residential Only Source Standards Option

The net present value of Incremental abatement cash flows i1s the present
value of cash outflows resulting from compliance at the assumed rates for
inflation, interest (discount or refnvestment), 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 thege streams of future cash outlays by rallroad,

in total and by gsource.

The net present value of cash flows with abatement, the final column of
Table J=13, adjusts net preseant value of future adjusted cash flows (Table
J=5) by net present value of gbatement 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-15.
No railrocad shifted from positive to negative NPV due to additional costs of

abatement.

Those railroads with o positive NPV (17 in total) are shown in Table J-14,
Of theae 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 (72X) and
the Union Railroad (19%).
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From the data gathering effort, 2 railroads were found not to be
affected by the regulation, as nc nolse 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 gummary, 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 te operate without

adverse consequences after the implementation of the nolse 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 ratic of NPV to net
worth. For two railroads, the Detroit, Toledec, 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 thegse fifteen railroads, the ratic of NPV to NW is greater than 10
percent, but less thar 100 percent, for 12 roads while 3 roads' ratios exceed
100 percent. These ratios are ligted by railroad in Table J=l17,

Two Class I switching and terminal companies and the one Class II road
show decreasing abllities to bear additional operating or capital costs
(Indiana Harbor Belt, Terminal Railroad Association of Ste. Louis and the
Youngstown & Southern). The Indiana Harbor Belt and the Terminal Railroad
Agsociation 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 {lass II railroad under the former clagsification,
exhibits negative future cash flows hefore 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
gwitcher 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, 1t i& 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 1is a part.
Table 6-25 relates these firms to their parent. The rallroads are grouped as
follows:

1. HNet 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 poaitive, but less than 0.l.

While these choices are arbitrary, they serve to group railroads to permit

gome general conclusions.

Several reasonable explanations exist as to why fimms might subsidize
financially unhealthy subsidiaries of affiliates. Among these explanations

arei!

1. The railroads with NPV less than zero includes many which would
appear healthy if depreciation were included in cash flow. These are alsc
most of the group (13 or 17) whose tatio of NPV/NW is less than zerc but
greater than -0,5. This arbirrary 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 parant corporation.

2. Tax considerations--Circumstances unique to the firm, ita parent or
the induatry may offer significant tax incentives to maintaining the operations
of an apparently unprofitable or unhealthy subsidiary. Aspects of the tax law
make thie general statement particularly applicable to the railroad industry.
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Table 6-25

RAYLROAD-PARENT RELATIONSHIPS

Railroad

Negative or Zero Nat Investment

Central Vermont

Conrail
Grand Truck Western

Clinchfield

Georgia
Missouri-Kansas-Texas
Northwestern & Pacific
Youngstown & Southern

Bangot & Aroostock
Boston & Maine

Canadlan Pacific in Maine
Detroit, Toledo & Ironton
Delaware & Hudson

Long Island

Illinois Central Gulf
Iilinois Terminal

Chicago, Milwaukee, St, Paul
& Pacific

Chicago, Rock Igland &
Pacific

Chicago & Northwestern

Colorado & Southern

Fort Worth & Denver

Western Pacific

Indiana Harbor Belt

Terminal RR Assn. of St. Louis

Youngstown & Southern

Toledo, Peoris & Western

Belt RR of Chicago
0. 1>NPV/NWSO
Detroit, Toledo & Shoraline

Duluth, Missabe & Iron Range
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Parent

Grand Trunk Corp.,
Canadian National
Railway

USRA

Grand Trunk Cerp.,
Canadian National
Railway

Seaboard Coast Lines

Seaboard Coast Lines

Katy Industries

Southern Pacific

Variocus

Independent
Bomaine

Canadian Pacifie

Penn Central
Pereco-Norfolk & Western
MTA of New York

IC Industries

Illinois Central Gulf and
Norfolk & Western

Independent

Independent
Independent

Burlington Northarnp

Colorado & Southern (EN)

Western Pacific Industries
Conrail

Various

Various

Atchioon, Topeka & Sante Fe;
Penn. Co.

Various

Nozfolk & Western and
Grand Trunk Western
J.S. Stael




3, Nature of subsidiary operation—-Many of the railroads examined here
are not Independent entities but instead are integral parts of a larger
operation. Examples Include: the Terminal Rallroad Asscciation of St. Louls
and the Belt Railway of Chicago which are owned by groups of line~haul
rallroads and provide diverse and esgsential services to thelr ocwners in the
respective cities. The Duluth, Missabe and Iron Range is an integral part of
U.5. Steel's iron ore wining and transportatlon system in the upper Great
Lakes. Iw 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 inte a profitable operation.

It remains possible that despite the additiomal 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

te subsidize the operation. That is, additional cests will not endanger

the individual road's operation.

Abatement Cost Impacts—~—Residential/Commercial Source Standards

Piara i bk o T S L - e e e

This option represents a2 further restriction of the regulation analyzed
above. Regulatory costs for Option 2 appear in Tables J-6, J-7, J-8; tax
credite and depreclation off-sets appear in Tables J-11 and J-12; NPV for
Opticn 2, in Table J-13 and summary Tables J-l4 and J-15. Ratios developed
under this optlon appear in Tableg J-16, J=17, and J-18.

The absolutc costs associated with this option are, as expected, greater,
although the resulte are in general consistent with those of the residential
only optien. In additiom, the railroad groupings are unchanged =~ no railioad
moves to & different category as a result of the more stringent regulatory

option.
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Qualifying Observations

The effects of several cruclal 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 rallroads is 10 percent.

~~Investment tax credits have been taken in full (10%) in the year in
which capital expenditures are made (capital expendltures are listed in
Table J-B 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-%, J-10, and J-11).

Changes in these assumptlons could result in regrouping of rallroads
using the net present value techniques. The effect of some changes are

suggested below:

=—An increage in the inflation rate will increase present values,
and vice versa.

==An Iinerease in the discount rate would decrease present values,
and vlce versa.

~=~Should limitations actually be placed on the amount of investment
tax credit or should the propeased abatement equipment not be eligible
for investment tax credits, no regrouping of rallroads 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 individunl firms is less than the assumed
marginal rate, due to defererals, the net effect would bde zero. That is,
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while an increasse 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 befote and after present value factors are applied, Furthermere, the
depreciation inflow would likewise decrease. The tax rate is applied to
operating costs to determine after tax cash outflows, applying & factor of
(1-t) where t 13 the tax rate. For depreclation 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 residentlial/commercial receiving property
standards and with the high demand elasticities, the net reductions in revenue
ton-miles and employment are small. If the demand for rall freight transportation
services grows at all, the impacts of the ncise regulations will be easily
offget. The trend in rapidly escalating fuel prices and the concurrent nolse
atandards 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 .(027 cents per ton~mile and
.0033 cents for Class I and Il railroads. This represents a relative price
increase ranging between .1l percent and .l4 percent. Reductions 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 gmall changes may not be
felt if normal worker attrition is used to pare the work force or if demand
for raill freight services grows even marginally.
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Results

1. A few railrcads appear to be in serious financial difficulty, even
hefore considering the costa of nolse awbatement. Six raillroads show negative
net work as of December 31, 1978, end ten additional railroads experienced a
negative adjusted cagh flow, on the average, over the 15Y3-1978 period. A
total of 31 rallroecds show a net present valuve base of these adjusted cash
flows and net worth data. While nolse sbatement costs will add to the
financial burden of thesc raflroads, serious problems are already present and

cannot be attributed to the noise regulations.

2. In nn inatance was the present value of nolse asbatement costs
greater than the difference between cash flow and net worth. Thus, noise
regulaticons 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 railrcads in recent years. The present value of
total capital costs, excluding out—of-service costs, was predicted to range
between $47.5 w1llion and $50.2 million*, which represent 6.3 and 6.7 percent
reapectively of "retained funds'" or railroads’ cash flow. While these
amounts are not large, they do compete directly with requirementa for capital
expenditures on equipment and structures. Bescguse the railroads” curreat
capital expenditures are approximately three times retained funds, the
increased capital requirements will be met through debt finsncing. Consequently,
railroads may have added difficulties securing that fivancing 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 {8 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 finencial impact analysis, come to the same conclusion,
that the vallroad industry will not be adversely affectad by the costs of the
nolse abatement regulation of the railyards, In addition, none of the individual
Claas I or Class II railrcads appears to be placed in any more adverse competitive
positicn than the one in which they find themselves. For the five railroads
in the worst financial shape (with negative ner worth, nepative cash flow and
inereasing annual deficzits in the net income account), price, output and
employment impacts are not large, Tahle 626 summarizes the impacts for three
of these railroads. 1In each case, the pradicted decrease in output 1s a tiny

fracticn of total output and emwployment 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 economlc impact should be evaluated. In Table 6-27,
the percent increase in price, and decrease in output and employment 1s
summerized for each railroad. As can be seen, the impacts are extremely

small.

Finally, for two railroade the ratio NPV/NW was greater than zero, but
lesg than .1; for these reillroads, the Detroit-Toledo Shorelina and the
Duluth, Misaabe and Iron Range, abateient cost impacts might be great encugh to
causc their competitive position to degresse sufffclently to lead to negative
cash flows., However, accorvding to the figures in Table 6-28, price, output
and employment impacts are very small. The impact on the Detroit-Tolede
Shoraline is greater than any of the rallroads exaalied 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 Nolse Abatement regulation of raillyards will nct lead to a large impact,
even on those tailroads In the least fipancially sound condition. The cost

6=73




Table 6-26

PERFORMANCE OF RAILROADS WITH THE POOREST TINANCIAL CONDITION

(Residential Receiving Property)

% Increcase % Decrease % Decrease In

In Price 1n Qutput Employment
Conrall W21 « 19 .06
Grand Trunk Vestern Jh .21 .21
Missouri-Kansas-Texas J1 L8 .06

Table 6-27

PERFORMANCE OF RAILROADS WITH KPV/NW < 0
(Residential Receiving Property)
% Increased % Decrease % Decrease in
NPY/HW in Price In Qutput Employment

Chicago & Northwestern -3,58 .10 L0 .04
Chicago Roek Island -3.22 W16 A7 .0k
Western Pacific ~2.98 .03 01 .01

Table 6-28

PERFORMANCE OF RAILROADS WITH 0 < NPV/NW < .1
(Residential Receiving Property)

% Increase % Decrease

In_Price 1n Output
Detroit Toleds Shore Line «32 +35
Detrolt Missabe [ron Range 10 .09
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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 18 quite likely that the growth of rail transportation demand will offset

even these modest increases.
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SECTION 7

DOCKET ANALYSIS
INTRODUCTION

This docket analysis 18 the formal review of comments submitted by
the public regarding the proposed Noise Emission Standarda for Transportation;
Interstate Rail Carrlers. The proposed regulation was published in the
Federal Register on April 17, 1979, with a public comment period of 45 d.aya

(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, 1llinois on May 25, 1979 and the
third in Miami Springs, Florida on May 26, 1979. Additional meetings involv-
ing data and {nformation exchange were held with the Asspociation of American
Railroads in Washington, D.C. on May 15 and 1B, 1979.

In addition to records of all of the above meetings, the official docket¥
includes all comments concerning the proposed regulation received by EPA
during the formal public comment period. Two late comments that were received
prior to the printing date are also included 1in 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) omsociations. A liac of the specific contributors in each of these
categories ia provided in Table 7-1. Each contributor has been given an
identification number corresponding to the order of receipt of ita corments.

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 responae to those issues. The issues have been grouped into
general categories to eliminate duplication of responaes.

#'0fficial 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 RESPONDERT CATEGORIES
State Apencies Docket Number

California, State of,

Department of Health Services 79=01=-147
California, State of,

Meeting with USEPA 79-01-049
Connecticut, State of,

Transpartation, Department of 79-01-045
Delavare, State of 79-01-114

Dalaware, State of,
Natural Resources and Environmental

Control, Department of 79-01-047
Delaware, State of,

Transportation, Department of 79-01-101
Floridas, State of,

Environmental Regulation, Department of 79-01-034/076
Illinois, State of 79-01-146

Illinois, State of, )
Environmental Protection Agency 79-01-10%

Illinois, State of
Environmental Protectiion Agency 79~01~144

Illineis, State of
Meeting with USEPA 79-01-050

Kentucky, Comnonwealth of,
Envircnmental Protection, Bureau of (Jackson) 79-01~-102

Kentucky, Commonwealth of,
Environmental Protection, Bureau of (Roark) 79-01-015

Maryland, State of,
Tranasportation, Department of 79~01-065

Minnesota, State of,
Minnesota Pollution Control Agency 79-01=140
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Table 7-1 LISTING BY RESPONDENT CATEGORIES (Continued)

State Apencilen

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,
Tranoportation, Department of

Ohio, State of,
Environmental Frotection Agency

Oregon, State of,
Public Utility, Commisaion of

Oregon, State of,
Environmental Quality, Department of

Pennsylvenia, Commonwealth of,
Department of Transportation

South Carolina, State of
South Dakota, State of,

Texas, State of,
Railroad Commission of Texaa

Virginia, Commonwealth of,

Washington, State of,
Ecology, Department of (Saunders)

Washington, State of,
Ecology, Department of (Vogel)

Wyoming, State of,

Docket Number

79~01-160
79-01-009
79-01-012
79-01-130/148
79-01-007
79-01-054
79-01036/113

79-01-017
79-01-041

79-01-006

75~01-103

79-01-116
79-01-058

79-01-~061

79-01-0GC23




Table 7~1 LISTING BY RESPQONDENT CATEGORIES (Continued)

City/County Governments

Alexandria, Virginia, City of,
Alhambra, California, City of,
Bellingham, Washingten, City of,
Berkeley, California, City of,
Bloomington, Minnesota, City of,
Burton, Michigan, City of,

Chicago, ILllinols, City of,

Energy and Environmental Protection,

Department of

Chicago, Illinois, City of,
United States Environmental Protection Agency

Clinton, Towa, City of,

Columbia Heights, Minnesota, City of,

Counties Research, Inc., National Association of,
Dade, Florida, County of,

Dallas, Texas, City of,

Denver, Colorado, City and County of,

Des Plainea, Illinois, City of,

Des Plaines, Illinois, City of,

The District of Columbia, Government of,

Dover, Delaware, City of,

Fridley, Minnesota, City of,

Henrico, Virginia, County of,

Docket Number

79-01-108
79-01-~141
79-01-032
79-01-008
79-01-082

79-01~-055

79-01-037

79-01-091
79-01-001
79-01~143
79-01-062
79-01-162
79=01-086
19-01=004
79-01-ull
79-01-083/984
79=01-163
79-01-046
79=~01-119
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, Ohie, 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,
Envircnmental Protection,
Departnent of,

National League of Cities

Newark, New Jersey, City of,
Police Department

Oak Ridge, Tenncssee, City of,
San Bernardino, California, County of,
Seattls, Washington, County of,

Tucaon, Arizona, City of,
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Docket Number

79-01~037

79-01~023

79-01-069

19-01-020

79-01~038

79-01-033
79-01+131

79~01=145

79-01-051
79-01=155

79-01-0753
79-01-138

79=-01-021
79-01~156
79-01-072
79=01-040

79-01-018




Tgble 7-1 LISTING BY RESPONDENT CATEGORIES {(Continued)

Federal Governments Docket Humber

American Railroads, Assoclation of,

E.P.4, Meeting I 79-01-159
American Railroads, Assoclation of,

E.P.As Heeting II 79-01~158
Commerce, Department of, 79~01-153
Environment,

The Minlstry of Canada 79-01-149
Environment Protection Agency, United States 79-01~115
Houaing and Urban Developuent, United Scates

Department of, 76=-01-029
Housing and Urban Development, United States

Department of, 79-01-122
Interior, The Department of 79-01-124
Interstate Commerce Commission 79-01-063
Seattle, Washington, City of,

Housing and Urban Development, Department of 79-01-071
Transportation, Department of 79-01=-152
Transportation Federal Highway Adnministration,

United States Department of 73-01-025
United Nations Economic Commission for Europe 79-01-090
United States Environmental Protection Agency 79~01-085
Wage and Price Stability, Council on 79~01-136

Youths, Pamily and Health,
Federal Ministry for Germany 79-01-139
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Table 7-1 LISTING BY RESPONDENT CATEGORIES (Continued)

Private Citizens Docket Number
Barnes, William H., Private Cltizen 79~01-016
Bewlck, Jr., Rohert D., Private Citizen 79-01-039
Birkner, David, Private Citizen 79-01-106
Bond, PhD., Elden A., Private Citizen 79~01-031
Born, Alice, Private Citizen 79~01-104
Bruna, Eber, Private Citizen 79=01-035
Burr, Roscoe C., Private Citizen 79-01-099
Cutshall, John E., Private Citizen 79-01-081
Daub, Albertina P., Private Citizen 79-01-032
Deeta, H. C., Private Citizen 79=-01-048
De Merrith, Ruth C., Private Citizen 79-01=055
Ferguson, Evelyn V., Private Citizen 79~01-093
Frager, J. R., Private Citizen 79-01 =092
rrendengerger, J. W., Private Citizen 79-01-028
Gjerding, Bradley, K., Private Citizen 79-01-072
Glerding, D. L. Cu, Private Citizen 719-01~067
Hale, Dennis M., Private Citizen 79-01-087
Hara, Sheryn, Private Citizen 79=01-120
Holce, D. L., Private Citizen 79-01-094
qubard, Shaun, Private Citizen 79-01-105
Huston, Bill, Privete Citizen 79-01=-112
-7




Table 7-1 LISTING BY RESPONDENT CATEGORIES (Continued)

Private Citizens

Johnson, David, Private Citizen
Kirby, Wanda, Private Cltizen
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, Jerame, Private Citizen
Palasco, John, Private Citizen
Pinkstaff, Private Citizen

Race, George, Private Citizen

Ramm, Virginia, Private Citizen
Rasnussen, Mrs. John R., Private Citizen
Rebane, John T., Private Citlzen

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
79-0i-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
719~01-096
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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 Cltizen
Tretwold, R., Private Citizen
Weaver, Mildred, Private Citizen
Wheeler, Walter L., Private Citizen
Whiteman, Glen W., Private Citizen

Whittle, Joe C., Private Citizen

Industry

Alr-Conditioning and Refrigeration Institute

Bangor and Arocstook Railroad Company
Burlington Northern

Consolidated Rail Corporation
Delaware and Hudson Railway Company
Florida East Coast Railway

Ford Motor Company

General Electric Company

T PR

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 LISTIRG BY RESPONDENT CATEGORIES (Continued)

Industry

Illinois Central Gulf Railroad

National Railroad Passenger Corp.

QLV, Incorporated

Saint Louls - San Franeisco Railway Cowpany
Track Specialities Co.

Turner Collie and Branden Inc.

Westinghouse Ailrx Brake Division

Associlations

Acountical Soclety of America
American Railroads, Aasociation of

Environmental Professionals,
National Association of

Hearing, Educational Aid and Research
Foundation, Ince.

Hearing, Educational Aid and Research
Foundation, Ince.

Metro Clean Air Committee
Minnesota Speech and Hearing Association
Noise Control Officials, National Associlatlon of

Railway Labor Executives Asacclation
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Docket Numwher

79-01~132
79-01-135
79-01-010
79=-01=-157
79-01-151
79-01-154

79-01-013

Docket Number

79-01-164

79-01-137

79-01-022

79-01-098

79~01-107
79-01--129
79-01~053
79-01-125
79-01-133
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CONCEPTUAL 1SSUES

Property Line Standards

5ix commenters (#58, 125, 129, 138, l44, 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
nolse standards rather than property line standards. Two commenters (#34, 140)
remarked that only source standards should be adopted as EPA lacks the
autherity to enact property line standards, Four commenters (#126, 134, 146,
147) supported property line standards as it 1s these sound levels which affect
public health and welfare. Two state agencies (#36, 116) supported receiving
property line standards but suggested that flexibility he retained for taking

the varylng uses of recelving property inte account.

Response:

EPA originally proposed a property line standard for railyards and three

speciflc 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 nolse sources ar this time, and to delav rulemaking on
a recelving property line standard pending further assessment and review of
the extensive comments recelived on this facet of the proposed regulation. The
U.S. Court of Appeals for 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, 198l. Upon finalization of property line standards,
the Agency will, in the subsequent background document, more definitvely

address individual comments to the docket on this issue.

* prefix to docket number, 79-01-, has been deleted in this analysis to

congserve space.
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Lgn Descriptor

Numerous commenters {(#16, 25, 26, 36, 117, 129, 134, 135, 140, 144,
150, 152, 153, 157) expressed dissatifaction with the proposed Ly, standard.
The most commonly expressed objection was that the standard did not adequately
protect public heslth and welfare. Industry criticlsms related to the dis-
criminatory and inconsistent application of tha standards te various noise
sources and the nighttime penalty assoclated with the Ly, descriptor.
Several commenters (#134, 135) objected to the use of the Ly, standard on
the basls that non~regulated railroad equipment sources were included in the
noise standard. Two private citizens (#30, 126), two state agencles (#102,
146) and one federal government source (#149) supported the Lg, standard as

the best overall noise impact evaluation measure.

Response:

As a result of the substantial comment received with respect to the
property line L4, descriptor, the Agency belleves that it should spend more
time analyzing avallable data concerning the Ly, descriptor rathet 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 rallyard equipment sources and one railyard operation nolse
gource. These standards are "not to exceed” average maximum A-welghted sound
levels. The Agency plans to fully address the property line Ly, lssue in
the subsequent rulemaking action and will provide a more definitive response

to the docket on the Ly, descriptor at that time.

Definition of Receiving Property

Two federal agencies (#25, 149) and two state agencies (#65, 146)
requested clarification of the diatinction 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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Responsge:

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
rallyard facility operationﬁ 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, reprintad March 1977): for residential land use == 1,
Residential; 651, Medical and other Health Services; 68, Educational Services;
691, Religlous 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
rallyards, EPA believes that a regulation focusing on noise emissions received
on residential and commereial 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) suggpested
that, at a minimum, local jurisdictions be allowed to impose a curfew on

nighttime switching operatioms.

» (#2, 14, 17, 26, 28, 31, 38, 40, 42, 43, 45, 46, 53, 57, 67, 70, 72, 82,
86, 98, 102, 114, 117, 120, 121, 131, 133, 136, 137, 138, 141, 142, 146, 147,
163)
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Reaponse:

Section 17 of the Nolse Control Act of 1972, as interpreted by the U.S5.
Court of Appeals for the District of Columbia Circuit in Association of
American Rallroads v. Coatle, 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 preemptlive provisions of
Section 17 do not apply until the effective date of this regulation, hence
atate and local governments can regulate rallroad noise sources not covered by
the Agency’s December 31, 1975 regulation until the £inal regulation i1s
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 48 neot in conflict with the
federal rule and 1is needed because of special local conditions. State and
local authorities may continue to regulate these railroad nolse sources which

are not covered by the federal noise regulations.

The Agency understands the position of atate and local governments on
this issue. In develeping the December 31, 1975 regulation, the Agency
declided that railroad facility and equipment noise, other than that produced
by locomotives and raillcars, 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
cagse-by-case basis without unnecessary federal hindrance. Since EPA must now
promulgate regulations of much broader scope as a result of the August 23,
1977 court order, the only recourse for interests that favor state and local
control of railyarde noise is through the federal legislative process.

Nondegradation

Fifteen commenters™ cbjected to the regulation because it did not
include a nondegradation clause. They contended that nolse 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.

Regponse:

EPA is required by court order to issue uniform national standards for
rallroad equipment and faeility noise that comprehensively preempr state and
local statutes and ordinances relating to the same equipment and facilities.
The standards, proposed on April 17, 1979 in response to this courr order,
were developed in terms of typlcal 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
astate 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 denominator 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
specinl 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, 71, 78, 79, 8O, 88,
89, 94, 96, 104,.105, 106, 110, 117, 118, 120, 128)

x%(11, 18, 23, 33, 38, 40, 52, 62, 69, 73, 82, 86, 108, 119, 131, 137,
138, 143, 155, 156)




special local conditions and noise gensitive 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 assoclations (#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 WUD
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)
commended 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 proparty.

Response:

The Agency originally proposed a property line standard and three source
specific standards. Public comments on the proposed receiving property line
atandard have made it clear that before a final rule of this nature is promul-
gated, there is a need for additional research and data collection. By
delaying promulgation until January 1981, EPA will be in a position to
adequately carry out the additicnal analysis necessary for the development of
a final rule that is responaive 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 1s

developed.

In the current source standard rulemaking for active ratarders, car
coupling operationa, locomotive load cell test stands and awitchexr locomotives,
the Agency has given careful consideration to coste’ and economics as well as

other factors.

Certaln of the atandards adopted to abate the nolse from the above railroad

noise sources are measured on recelving property (commercial or residential),
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Thus these standards require the application of nolse reduction technologles

only 1in railyard situations where people may be impacted.

Land uses other than residential and cemmercial 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 1s requiring
more than "best available technology" in its proposed standards. They
suggested a varilance system be used whereby railroads could show that their
facilities are fundamentally different due to technological infeasibility or
physical impoasiblility. One city/county government (#75) and one private
citizen (#123) suggested that new innovative solutions be employed to raduce
railroad no’se. One association (#125), one city/county government (#33) and
three atate 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 raillroad noise activities.

Response!

The final source vegulations 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 maxtimum allowable sound levels specified for each scurce 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. Neise barriers can,
for example, be constructed in close proximity to the source, at the railroad
facility boundary, or both in combination, as appropriate Lo the situation.
Becauge these are performance, not design standards, the railroads have total
flexibility to apply whatever approaches are most attractive in terms af cost

or other conslderations, as long as the required nolse 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 rall carrlers, howaver, may need to
construct railyard facility boundary barriers to abate noise from only one or
two of the sources impacting recelving 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 orientatlon with respect to the property line
and because of difficulty due to cleoseness of trackage at group retatrder
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 technolegy, whete the proposed retarder
A~weighted source standard levels of 90 dB were exceeded by 1.3 dB during
tests. Two industry commenters {(#103, 134) took exception to the use of
releasable retarders because of the safaty hazards associated with their use.
Ductile iron shoes were discounted as an aid in reducing retarder noise
because of ghort-term durability (#10, 134, 137). Three industry sources
(#134, 150, 157) further disputed the qualification of spray lubrication
systems for “best available technology."” Cited agalnst theit use was the
undesirable oil pollution run~off and the need to redeaign some yards to
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provide additional retarder length to compensate for friction losses. Two

commenters {#33, 160) supported the retarder nolse standard.

Response:

The Agency pursued the retarder orientation iassue 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 Apgency 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 vieinity of

nolse sensitive veceiving property.

Technology iz avallable at reasonable costs for reducing the nolse from
active retarders. The Agency recognizes the fact that there will be variations
in the retarder noise levels from one yard to another. The rerarder squeals
at Northtown during the tests cited were at levels slightly higher {(2-3 dB)
than typical levels at most yards. It is expected that individual railyards
will measure their retarder noise levels to determine the ampunt of nolse
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 only case where replacement of fixed
inert retarders by releasable units was considered necessary was to meet the
proposed hump yard facility recelving property line standard. Since the
promulgation of that standard has been deferred until Januvary 23, 1981, more
time is available to consider the safety hazards and other factors associated

with releasable retarders.




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.
Conrall (#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 avallable to reduce noise levels. Three state agencies (#5358, 140, 160)
commented that the proposed standard is not stringent enough in reducing car
coupling nolse 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 rallroads to control aspeeds
during enforcement monitoring, thus taking advantage of the exceptlon provision.

Response:

The proposed car coupling atandard 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 ratlroads stated four miles per hour to be thelr operating
tule, or recommended practice. There is substant{al 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
h} rall carriers indicate that more than eixty 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 rallroads would have to comply with
such a coupling speed limit, the Agency has assessed the potential adverse
impacts of this rule on rallroad operations. This assessment revealed some
evidence that tryain movements could be adversely affected if rallroads were to
comply fully with the proposed rule on & nationwide basis. Consequently, the
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Agency has made the final rule less stringent. The final standard for car
coupling impact noise would generally reatrict car coupling speeds to no
greater than eight miles per hour. The standard of eipght miles per hour is

the maximum speed desirable to minimize freilght damage.

The Agency believes that the standard can be met by the majority of
rallroada with little or no change in operations, thus avolding further
technology applications or additlonal costs. The measurement methodology has
been refined to allow compliance measurements Fo take place at receiving
property rather than 30 meters from the point of coupling. Further, at least
30 consecutive car coupling inpacrt sounds are required for a period of not
less cthan 60 minutes nor more than 240 minutes. An exception provision has
been defined so that the standard will not apply where the railearrier
demonstrates that the atandard is exceeded when cars representative of those
found to excesd the standard are coupled at similar locations at coupling

apeeda that do not exceed eight miles per hour.

EPA fully recognizes that the nolse level generated at eight miles
per hour is high. A standard reflecting lesser speeds would, however, result
in some potentially serious operational slowdowna which could lead to natioral
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 nolse 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 syatem.

Refrigerator Cars

AR (#137) and a state agency (#144) contended that the estimated A-weighted
baseline nolse 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-welghted sound levels werae suggested as more appropriate. Three industry
sources (#64, 134, 137}, one state agency (#102) and the Department of
Transportation (#152) expreased 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 mect the propesed
standard (78 dB at 7 meters) is not possible. Four commenters (#33, 102, 125,
160) sugpested that EPA explore the feasibility of providing electric service
directly to refrigerator-car cooling systeme and of ghutting down the diesel-
engine power sources while cars are in yards. One Industry commenter (#59)
requested clarification as to what additional noise abatement techniques, if
any, would be required to meet the proposed property line standard and alse
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 geparate standard for refrigerator cars. One industry
source (#64) proposed that the stendard only be applied to new equipment.
Other commenters suggested that the specification for the microphone location
was unaccaptably vague (#39), 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 standarg,
the available data indicated that refrigerator cars would emit A-weighted
sound levels averaging 63 dB at 100 feet. This level i3 an average of the
nolse from both the compressor side and the engine gide at high and low
throttle conditions, Substantial amounts of new nolse data for refrigerator
cars were received from the industry during the docket period. Based upon
these additional new noilse data, as well as the previous data, A-welghted
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.




The Agency rejects industry assertlons that no further neise reduction
is achievable on refrigerator cars, TFurther nolse reductions clearly are
achievable by reducing the reverberant nolse build-up in the engine compartment
through use of sound absorptive foam and by blocking the external lipe-

of-site to the engine from outside the refrigerator car.

The Agency has investigated controls for mechanical refrigerator car
nolse emissions levels but does not Lelieve they should be addressed in
this regulation. While further noise reduction in refrigevator 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 care by the railroad industry is declining. Their
function is beilng 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 recelving property line rulemaking.

Locomotive Load Cell Test Stands

One industry commenter (#132) stated that enclosed load call test
facilities presented problems because elaborate ventilatlon systems were
required to keep the locomotive running. Another industry commmenter (#64)
indicated that the proposed regulation was in conflict with pravious regulation
requiring load cell testing in clear field situvations. The Industry (#134)
elso commented that load cell test stands are generally located near repair
facilities and that relocation of the test stands would Iincrease requirements
for both manpower and locomotive movements to and from the repair facilities,
resulting in substantial costs, losses in productivity and & 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 ecell testing away from noise sensitive recelving areas
close to the railroad facility boundary, or by enclosure of the test facility

from which the noise was emitted.

After reviewing available abatement technologles 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 {lemgth) by 25 foot
{height) (45.7m x 6.1m) absorptive barrler 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 muffling 1s dependent on the
throttle position and that mufflers are most effective at full throttle vhen
it ia 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 atandards

only be applicable to new eguipment.

Four industry commenters {&#56, 132, 134, 150) contended that relocation
of 1dling locomotives is not feasible in some yards because of lack of apace

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 agencles (#114, 144) and a private citizen (#87) 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 sugpested that higher noise emissions be allowed in

colder weather (#135).

Response:

EPA considered the industry comments in arriving at the final regulatien,
including those related to 1dling awitcher locomotive relocation and shut
down. The technelogy the Agency assumes the vailroads will use in meeting the
awitcher locomotive nolse emission limits 18 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 i difficult to isolate those road locomotives used in rallyard

duty-

Locomotive noise is of two types: moving point source neise as the
locomotive 1s involved in switching operations, and stationary point source
noise as the locomotive is parked but is allowed to remain idling and not

1 involved in any active operations. This regulation establishes not-to—exceed
; noise standarde for both types of switcher locomotive englne noise.

A review of the lecomotive exhaust noise reduction data available to the
Agency at this time indicates that only & small degree of nolse reduction has
been achieved at the lower throttle settings for locomotives used for switeh-
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 awitchers. 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 nolse reduction of at
least 4 dB was achlieved 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 levela.

The Agency does not intend that switcher locomotives be retrofitted
except in those railyards where it is necessary. Therefore, the Agency has
inatituted a two part compliance procedure. For compliance purposes, the
Agency requires the determination of the noise level at any residential or
comnercial receiving property measurement locatlon. The A-weighted sound
level at such locations from awitcher locomotives, singly or in combination
with the sound from other stationary or moving locomotives, may not exceed a
maximum level. If this level i3 not exceeded, awitchers at that yard need not
be retrofitted. Additionally, EPA analysis indicates that locomotive retrofit
will not be required for many raillyards. If the noise level measured at any
receiving property measurement location exceeds Lhe 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 awitcher 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 atandards for locomotives promulgated on

December 31, 1975.

Additionally, the Agency has amended the regulation to no lenger require

locomotives to be connected to a load cell when undergoing a stationary test

for the idle throttle setting.




Meagurement Methudology

Sixteen commenters” criticized the proposed measurement methodolagy
contending that its extreme complexity would result Iin little, if any, enforce-
ment by state and local jurisdictlons. Five commenters (#l14, 147, 148, 152,
160) suggested that Type 2 meters be allowed because Type | are costly and
unavailable, and Typé 2 are sufficlently accurate. Conrail (#134) argued that
EPA's meagsurement criteria do not account for a wide variety of contingencles
affecting measurement accuracy. Two city/county governments (#82, 162) and a
state agency {#58) criticized the 24-hour measurement eriterion becavse 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 pericd of at least one week. A federal
commenter (#153) recommended deletion of Sectinn 201.33(d}{2) and (e) dealing
with "clear dominance as these sections are arbitrary, imprecise, incomplete
and may create measuring ambiquities." AAR (#137) commented that the proposed
measurenment methodology would permit nolse measurements to be taken two meters
from residential dwelling surfaces, thereby including reflected noise in the
meter readings and effectively reducing the proposed regulatory levels by an
additicnal 3 dB - a factor not considered in the technology and coat analysis.
Another industry commenter (#135) suggested that ratlyard 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 locatlon requirements of Sections 201.25
and 201.33(b). A private citizen (#26) commented that the measurement
techniqug could pot be used in the situation where the receiving property was
50~100 feet above the source. A federal commenter (#25) supggested that the
regulation wording be changed to refer to "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 recelving property line standards with
measurements at the property 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 locaticna

if adopted, would be impossible to enforce.

Response:

After thorough technical review of the proposed measurement methodology
for the measurement of rallroad 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 atationary locomotive and locomotive load cell test stand
standarda. All other standards specify the fast meter response characteristic.,
Te 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 poasible

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
nofse 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.




At b oo B i bty

A basic consideration 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 establighment of source standards based in part on recelving property line
nolse 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 isgued by January 23, 1981.

Two source standards specify not-to-exceed nolse levels on recelving
property; the other two source standards set specific trigger levels, aslso
measured on recelving property. The use of noise measurements on recelving
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.

Responge:

Section 17 of the Noise Control Aet of 1972, which requires the EPA
Administrator to publish regulations establishing nolse emission limits on the
facilities and equipment of interstate rall carriers, directs EPA to set
standards that reflect the degree of noise reduction achievable through
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application of the besat available technology taking iInto account the cost of
compliance. Health and welfare considerations are useful to help establish
goals agalngt which to measure the effectiveness and cost of available tech-
nologies; however, Section 17 does not require that protection of publie
health and welfare serve as the basis for railracd noise stapndards. EPA gave
some congideration 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

avallable technology taking into account the coat of compliance.

Need for Standards

Twenty~four private citizens* submitted complaints about noise from
railroads. The most coumon complalnts 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 ip its present form.
Two city/county governments (#1141, 145) and a federal agency (#139) stressed
that the vibrations from railyarda should be investigated. One state agency
(#100) and an industry commenter (#157) stated that very few complaints are

made about railroad noise.
Responge:

In support of this rulemaking, EPA has attempted to determine nolse levels
both from individual sources and from the operation of the multiple sources
which are combined into larger operations such as a clasaification yord. The
underastanding of how multiple sources interact to produce an overall noise
level 1is essential since it is the combined noise of several sourceas that is
heard in the community. Individusl noise sources must also be underatood
since individual nolse source treatment 18 usually the most effective method
for reducing overall noise emissions. This regulation addresses four such

individual noise sources.

M(#16, 19, 24, 26, 31, 32, 35, 43, 44, 48, 55, 68, 70, 77, 78, BB, 92, 97,
99, 105, 121, 127, 128, 150)

7-30




The individual sources that have been identified as major railyard nolse
sources both by noise meagurements and expressions of citlzen annoyance are
road haul and switcher locomotives; retarders; refrigerator cars; car coupling;
load cells, repaiv facilities and locomotive service arens; 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 vallyards. These sources, which
produce impulsive noise involving extremely high sound levels that occur
randomly for short duratione 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
emisgiong from railyards, are alsoc subject to the specifiec standards in this

rulemaking.

EPA believes that technologies and techniques are available to abate the
nolse 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
sldes of master retarders and reflective barrliers at the facility boundary
line where necessary to reduce noilge from group amd tangential retarders.
Similar protection can be provided to regidential and commercial receiving
property that 18 now subject to excessive noise from locomotive 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-
gles suggested here are not required, but are available technologles that
rallroads may employ to reduce their railyard nolse emissions to comply with
the standarda. Car coupling noise can be controlled by assuring that coupling
occurd at speeds to no greater than eight miles per hour. The Agency believes
that this standard can be met at almost all railyards with no change in
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operations, thus avelding further technology applications or additional

COBLE.

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, 198l.

Omitted Sources

Nineteen commenters* remarked that horns, bells and whistles are major
nolse 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 and containers on
flat cars in the final rule. An Industry commenter (#135)} requested that
passenger trains and maintenance-of-way equipment not be repulated. A state
agency (#147) commented that warning devices and maintenance equipment be
apecifically exempted so that state and local governments may regulate them.

Response:

Horns, bells, whistles and other warning devices produce a form of nolse
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.

Compreasors, trallers on flat cars and containers on flat cars were not
considered for source standards in the proposed regulation. These nolse

*(1, 27, 30, 34, 42, 45, 66, 81, 93, 112, 114, 125, 126, 135, 139, 140,
145, 150, 162)




sources will be addressed in the final receiving property line rulemaking due

on January 23, 1981,

The control of noise from locomotives and raillears is the principal noise
abatement approach to the control of nolse along the main lines. EPA could
impose further limitations onr the main line, but probably not without imposing
ma jor 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 pileces of
equipment or the possible combinations in which such equipment might be used.
The regulation applies to the specified rallyard 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 unreascnable burden rto 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
rallroad noise and thus the benefits resulting from the regulation. One
commenter (#58) questioned what eriterion was used to determine the residential
port.ion of the formula Ly, = 22+ 10 log)g (pepulation 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 wodeling
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 te determine compliance. If not in compliance,
they suggested they be allowed to study the individual yard and determine
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10\
eq

the population ATOungd the 120 Sample railyards on which the model 4
based. The pOPul‘“tion dats obtained, in many cases, indicated ver’ hl at
average populstiOR densities 8Tound large railyards Where restdengi® ¢
were mixed with 1Ndugerial 20¢ commercisl zones. If the model "Bq“n\é" t}\ﬁ
poople pack 10t the reaidentlal aregs rather than averaging, thig Hul\ld Iﬂi\\e
the effest of F89Ucing che 8782 of {ppact with the Blven populatic® \9"“‘\19
in 4 higher papu:lation density and thus 10 net change in ENI. Fu::‘h&\wfa‘ af
analysis of ENT for pepual poPulation density distributions around "\ g hu\
yards (using 4858 frop the 1973 Railroad Regulation Background D°"um“§ r N
compared to the ENI ragults Y81ng an gverage density» indicated tneh y
whole, {f Epa 039 overeseimst®s it was on the order of less than g0 dfm\;
At the game i®®s EPp’g ansl’Ble tends to underestimate ENI, for *°% él'l\
the use of only T@8idential 2°d commericsl exposures Tather than &*™y / R
people 4p a1l 1809 yg, apyirdfments, particularly in Sensitive lapd "\ rn‘*cp
as hospitala, Bch°ﬂla, and churches, apd due to the exclusion (becB"y 0; \Qi‘

of datg) of medY Tailyard nolfe sources from the impact analyses.
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It was not posgible within the data base and schedule limitations to
develop a rallyard simulation model that would determine accurately the
location and patterns of iso-hoise contours around the typical yard confi-
gurations. One of the basic data deficiencies Involved rhe locations of
sources within the cemponent 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 nolse generatlion and propagation model fer each type of
source {within the input data limitations) did provide a reasonably acecurate
prediction of the nolse 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
ne overlap pattern between, for example, the switch engine operations in the
teceiving and departure yards. The areas more likely to teceive 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 medel 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
eggregate 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. Hewever, anticipa~
ting that there could be complex nolse overlap patterns from various nolse
sourcea in vaillyards, 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 averlap (from two completely separated sources to a combined
gource of twice the noise energy of a single source). The results indicated
that the ENI for two superimposed sources {of equal strength) was equal to the
gum 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 va. overlapped noige patterns was about 15 percent. Also,




the railyard nolse impact model was programmed to compare the results for
selected yard types using the regular source groups (4 to 3 source groups at
each type of yard) to the results of completely separating all types of
sources {1l sources)., The case of completely separated sources resulted in an
18 percent increase in total ENI compared te the four to five source group
case. These analyses provide a reasovnably good bound on the "error,” which is
less than 15 to 18 percent, sinee the lenpth of the railyards precludes any

significant overlapping of nolse patterns from more than any two source

operation areas.

It should alse be noted that the aobject of the medel is to provide only
nominal estimates of ENI for various nolse 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 diveraity and scope of detaile regarding
rallyards and their operations, the severe limitations of the available data,
and the time constraints imposed by the Federal Court eordered schedule for the
development of the regulation, the railyard nolse impact model was intended
(as were the previous regulatory analysis models) only to provide a consistent
procedure for estimating the magnitude of impaect on the average at & national
scale, and for making relative comparisons between an estimate of baseline
impact and changes in impact as selected nolse reductions were conaidered. Lt
was not possible, and there was no intent, to use the model for providing
absclutely accurate noise impact determinations, either for an individual
yard, or for the total number of railyards. Additicnally, 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 magnltude of impact with known confidence levels. Finally,
there were no explicit legal requirements to base the tegulation or noise
standards on henefits (reductions in noise impact).
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With regard to the question about the constants in the standard equations used
to calculate Ly, the values of 49.4 and 13.8 derive from the more general

form of the equations:

(NEd + umzn)
L. = SENEL + 10 log
dn 24 hr. x 3600 sec/hr.

where 10 log 2 } a -49,4, and

4 x 3600

(NH , + lf:)l‘vl}{l)I

d
L =L (lhr.)+10 1o
dn eq 8 24 hr.

where 10 log L. -13.8.

24

The EPA urban noise survey study from which the formula for background
Lap 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 avetage effect over each study area in question is obtained.

Other aspects of the railyard noise impact model are presented 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 complianeca
estimates as simply ignoring some iImportant cost elements that will oceur
ag a direct result of regulation and as grossly underestimating the

lavel of increase of other cost factors.

Three industry commenters (#5356, 134, 156) stated that the costs and
complexities of land acquisition ave substantially higher than EPA estimates
and thus frequently make the alleviation of noise by the extensien of railroad
property lines through land purchase an economically unviable option. One
commenter {#134) asserted that the acquisitien of "buffer” land as & noise
control alternative discriminates against rallroads 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
pystems at retarders. Barrlers, it was agserted, 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 iupacts 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 revarder locations vequiring (a} track and
retarder relocation, -(b) rewiring of retardars 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 .
Trauspottation {#152) criticized EPA's treatment of out~of-getvice time as a
no~cost item, etating that such costs are significant and should be evaluated.
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The EPA-¢stimated 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 gubstantially 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) critictized EPA for failing to give due consideration to out-of-service
costs during installation of noilse attentuating equipment on refrigerator cars.

EPA's estimate for enclosing lead test cells was criticized as belng
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

abave.

The Department of Transportation (#152) expressed disagreement with EPA's
asgertion that proposed car coupling standards impose no extra cests, but
instead simply "codify existing practice.” DOT information suggests that 70

percent of all couplings occur at speeds above 4 wiles per hout.

One commenter (#137) took issue with EPA cost estimates in several
additional ways, EPA estimated a zero cost for shutting down idling loco-
motives. This commenter points out that diesel engines are damaged when
started and stopped frequently, especially in cold weather. Start-up takea
time and results in attendant labor and maintenance cost increases that are
not insignificant. EPA's cost estimate for nolse measurement activities
(labor only) of $500 to §2,000 per yard was less than one-half the $4,500 per
yard expenditure estimated for such activities by this commenter. In addition,




this commenter estimated the annualized costs of the repulation 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) incressed per diem and transportstion 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 nolse
levels, EPA has reevaluated the data and analycical approaches used in determin-
ing the proposed rules. This reevaluation has led to changes in individusl
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 nolse levels adversely impact noise sensitive receiving
property in the vieinity, asuch as residential and commercial receiving property.
Cost estimates have been reexamined for each rallroad noise socurce. In regard
to retarders, additional EPA review has indicated that barrier coscs of $100
to $162 per linear foot represent the "best" cest 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 nceded
for abatement ip greatly reduced since the railroad need only install barriers
where they are needed and will be moat effective, rather than at each retarder.

This abatement technology coupled with the specification of measurement

2t ey e p e s < mra s




locations on residential or commercial recelving property, which is also used
for the locomotive load cell test stand neise source (at an estimated cost of
$260 to $325 per linear foot for barriers) in lieu of full enclosure, decreases
industry cost while optimizing benefite accruing to recelving properties,

EPA has chosen to promulgate a aswitcher locomotive noise standard which
affects only those locomotives identified by the industry and the ICC by
name and model as dediecated to yard service and bullt before December 31,
1979, The Agency does not intend that switcher locomotives be retrofitted
except in those‘railyards where nolse levels as measured from applicable
receiving property exceed a speclfied 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
agsoclated with 4 mph couplings, since the majority of rallroads stated 4 mph
to be their operating rule or recommended practice. There 1s 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 s 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. 8ince these is some evidence that train movements
could be adversely affected resulting in high coats to the industry if rail-
carriers were to comply fully with the rule en a nationwide basis, the Agency
has made the final rule much less stringent. The final rule for car coupling
impact nolse would generally restrict car coupling speeds to no greater than B
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
representative of those found to exceed the standard are coupled at similar
locations at coupling apeeds that do not exceed eight miles per hour.

EPA has elected not to promulgate at this time the type of source stand-
ard proposed for refrigerator cars partially because of thelr 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 esince sufficlent 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 rallroads 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 futther decline in the long suffering domestic railroad
industry."” Amplified support of this assertion was expressed by industry
commenters {#64, 132) who pointed out that the industry's high price elasticity
of demand will result in a substantial loss of business to truckets and other
competitors as the costs of regulation raise railroad prices. In addition,
one commenter (#137) 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 substantilal
impact than EPA estimated. They argued that the imposition of a day—night
standard for railroads would restrict all rail operations. Disruptions would
result in many cases in operational delays and a reputation as an unrelilabla
catrrier. The loss of productivity resulting from the underutilization of
resources was assessed as significant, The commenters inferred that changing
operations in responge 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 economiec 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 (#161), an industry shipper, stated that the regulations
will prompt both an increase in the price railroade charge shippers and a
ma jor deterioration in the quality of railroad gervice. The service that

railroads offer shippers will, as a result, become far less nost competitive.

A private citizen (#74), expressed conecern that compliance with the

regulation would be extremely hard to moniter, 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 coempliance. 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-
vea.” EPA analyses have ghown that the proposed regulation will ha@e little
impact on the demand for rail freight transportation services. While the
noise regulations will inerease railroads' costs, similar regulatiopns with
their asscciated 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 conditiens 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-
ficdent rails, thus further witigating any cost effects of these railroad
noise regulations. EPA analysis suggests that Conrail's coats will rise no
more than .2 percent of total 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 econcmic impact issues are dilscussed in

conslderable detail in Section 6 of this background document.

Cost/Effectivencsa

Four industry commenters (#134, 135, 154, 157) argued that the costs
asgoclated 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 offar some evidence that rall operations adversaly
affect the public health and welfare. Two commenters {#132, 152) noted that
EPA ghould perform a detalled 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 individuasl 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 satructured so as to abate on only nolse sensitive receiving
property. Consequently,’ costs are incurred only where benafits are to be
gained. The Agency has identified an outdoor Lgp value of 55 dB as the
noise level protective of public health and welfare with an ndequaté margin of
safaty. It.ia estimated by EPA that, currently, between 6.5 and 10 million
people in the United States are exposed to day-night average railyard ncise in
excess of this protective level. Compliance with the final source standards
will result in approximately a 10Z to 15X reduction in impact, considering

both extent and aeverity.
OTHER ISSUES

Need for Federal Enforcement Program

Conrail (#134) and enother industry commenter ({#64) remarked that uniform

? natienal regulations and federal enforcement schemes are necessary to avoid
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numercus conflicting local regulatfons. Three city/county governments (#3,
75, 137) and four gtate agencles (#54, 116, 160) commented that fimancial
support was needed for training, consulting personnel and equipment and legal
advice. Five atate agencles (#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

loczl manpower and time constrailnts.

Response:

The U.S. Court of Appeals for the Diatrict of Columbia Circuilt held in
Agsociation of American Railroads v. Costle, 562 F.2d 1310 (Auguat 23, 1979)
that uniform national regulation of rallroad equipment and facility noise was
mandated by Section 17 of the Nolse Control Act of 1972, EPA is responding to

that mandate initially by promulgating these source regulations.

This regulation may resault 1ﬁ gone enforcement and implementation burdens
on state and local agencles. The Noise Control Act places primary enforcement
regponsibility 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 dutiea of en-
forcement and inapection authorized by the Safety Appliance Act, the Interstate
Commerce Act, and the Department of Tranasportation Act.

The FRA haa indicated to EPA that it will promulgate compliance regulations
and will conduct investigations to determine compliance, utilizing the FRA en-

forcement authorities and limited enforcement resources.

EPA believes that the FRA has adequate authority under the Noise Control
Act to enforce theae regulations, and that, while EPA has some concurrent
authority to enforce, the Act clearly places the primary responaibility for
enforcement with FRA. Because of federal rescurce constraints, however, EPA
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anticipates that the major enforcement activity will need te be conducted by
state and local agencles if the regulation is to be effective. EPA has made
every effort to design these regulations in a manner which will facilitacte the

adoption and enforcement of ldentical regulations by state and local governments.

Need for Land Use Planning Provisions

An industry commenter (#135) urged that future development of land
adjacent to rallyards be restricted to uses compatible with the noilse generated
from the railyard. A state agency (#101) commented that the federal government
should not be invalved in land use. Three state agencles (#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 18 an issue which the Agency belleves is
more properly addressed under the receiving property line portion of the

regulation, which will be promulgated by January 23, 198l.

Need for Public Participation

Three city/county governmenta (#46, 57, 83), one state agency (#114), and
one private citizen (#42) commented that EPA had not allowed adequate publie
participation and urged that EPA seek a further extension of the date for
£inal promulgation of the regulation. An association (#133) remarked that EPA
should have consulted with railroad lahor officials prior to issuing the

regulation.
Response:

EPA initially established & 45~day public comment period for the proposad
rule. However, in response to a request from 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 publie sectors, EPA made
direct mailings to aver 1700 selected organizations and individuals, including
each railroad and other potentilally affected members of the rail industry,
all members of Congress, state and loecal 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 elght specially prepared cover letters designed to highlight those aspects
of the proposed rule the Agency anticipated would be of greatest iInterest to
the recipient. Also Iincluded were a copy of the Aect, 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) sc that most recipients, including the
news media, had the information within ome 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 Office. Advance copies of all documents were sent to each EPA regional
office and the National Asscciation 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)
Federal Rallroad Admintstration (April 24, 1979)
National Conference on Noise Control Engineering
(April 30, 1979)
o Representatives of State, County and Municipal Officials
Organizations (May 2, 1979)
Representatives of Principal Railway Labor Unions (May 7, 197%9)
State of California (May 24, 1979)
State of Illinois (May 25, 1979)
City of Miami Springs, Florida (May 26, 1979)

O 0 o ©
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As a result of this extensive public participation effort, EPA recelved
159 yritten comments from all sectors solicited about this regulatory action.
EPA believes that sufffclent public comment was recelved on the proposed rule
to delineate all possible substantive issues. This extensive publie comment
has heen taken into account in developing the final rule. The schedule set by

the Faderal Court did not permit further public participation.

Diveraity in Rallvards

84x commenters {(#42, 59, 64, 114, 150, 152) were concerned that EPA had not
adequately considered the variations 1n rallyards, including size, unique

topographic features, noise levels, seasonal variations and surrounding land

UBe8.
Response:

There are mwore than 4,000 rallroad yards in the U.S. Therefore, it was
not practical nor possible to conduct a site~specific analysis of ¢ach fa-
cllity. Inastead, the Agency has separated facilitles into categories to
facilitate the analysis. These categories are hump yards and flat yards, the
lstter category ineluding classification/industrial yards and small industrial
yards, EPA subsequently estimated the impact of various noise control technology
and technique applications an the basis of a “typical™ yard of each type model=-
ed from the data. The rall industry has recommended that we make the regulations
considerably less stringent In order to accommedate 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 emiassion 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 he 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 yearg each to modify, retrofitting
awitchers 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,
a8 13 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 earlier 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 Rallroad Administration. Thus, the Congreas
would have the opportunity to act to change the EPA rule during that 12-month
period prior to the industry having to undertake compliance actions that would
involve financial expenditures. It is anticipated that a similar compliance
period will be provided in any property line standard.

Misecellaneous

An assoclation (#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 Y10.11-1979 to aveld confuglon, and that definitions he
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 tetm
Lgps 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) Queetioned which regulation would prevall on raiiroad
property wien compressers and motor carriers are so located. One commenter
(#153) noted that there 1s inconsistency in the definition of “eclearly dominant
sound.” Another commenter {#112) asked whether a railyard included those with
a single dgpur siding. Another commenter (#152) stated that '"special purposa
equipment" should not include residences on yard property. One commenter
{#30) asked that "railroad facility boundary" be expanded to one-half mile
past the last yard tracks. Conrall (#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 distinctionj defini-
tions (r), "Component Sounds from Raillroad Facility Operations," and (s),
“Component Sounda from Nonrailroad Facility Operations,” are meaningless
technologically unless there is sufficient integrity in monitoring equipment.
Another commenter (#53) suggested that only the nolse sources to which the
rule is to be applied should be listed in the definitions. One commenter
(#135) noted that definitions (ms), “Through Trains," and (cc), "Mainline
Operations,” when combined, rasult in ambiguity. Another commenter ({f132)
stated that EPA’s definition of "through trains" was not broad enough.

Another commenter (#75) suggested that definition (oo), "Residential Dwelling
Measurement Surface" be revised to "...means a connected set of surfaces that
ate parsllel to the real estate property line and are located at the property
1ine provided that there is a residential dwelling on the premises.”




. Response:

EPA has revised the abbreviations and symbols te bring them into agreement
with currently accepted practice. The concept of clear dominance has heen
replaced by generally requiring visual identiffication 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.

7=-51
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APPENDIX A
NOISE MEASUREMENT METHODOLOGY

The revised Railroad Nolse Emission Standards set nolse level limits
at 30 meters from individual noise sources, as well as on receiving property
for selected sources and operations. In addition, measurements on rallroad
property are permitted to establish "probable compliance"”. The noilse
measurement methodology at these sets of locations is described in Subpart C
of Part 201, "Meaasurement Criteria for Railroad Equipment", which 1s attached

to this appendix.

Noinse Measurement at 30 Meters From Specific Railroad Noilse Saources

Revised Section 201.22 specifies the use of a Type | 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

guch an instrument.

The titles of Sections 201.23 and 20l.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
measurement methodology on receiving property adjacent to the railyard.
Section 201.25 details ecriteria with regard to weather conditions and the
selection of the proper location for the measurement microphone. The section
prohibita measurement locations in the vicinity of vertical surfaces to
eliminate problems resulting from reflection. However, measurements are

permitted as cloae as two (2) meters from the exterior wall of a residential

or coummercial atructure.
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The procedures for recelving 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 leaat 30 meters from the centerline of the nearest track on which ecar
coupling oceurs, 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 apecific sound). The maximum A-weighted sound levels
(fast) of at least 30 consecutive sounds are measured during thies 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 impacta is compared with the appropriate standard to determine

compliance.

Measurement of the noise of locomotive load cell test stands and
stationary locomorives on recelving 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 Lgg noise level. The
measurement procedure involves measuring consecutive values of the A-weighted
agound level at 10 mecond {or leas) intervals for at leaat 15 minutes and
until at least 100 measurements are obtained and then determining the Lgp

noise level for this sample.

As an asaecssment of whether the measured Lgp is valid (l.e., whether
or not the Lgg 48 in fact due to a nearly atendy-atnt& noise source), 100
samples are taken, from which the Ljp and Lgg noise levels are determined
as well, If the difference between the L) and Lgg noise levels is less
than 4 dB, the value of Lgp is considered to be validated.
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When the Lgg is validated, procedures are described in Section 201.27
(C) for loealizing the noise source and selecting the corract value of Lgg
when more than one of the sources (locomotive load cell test stand and sta-
tionary switcher locomotlve) is present. These procedures call for the use
of an Lgg which is 3 dB below that measured when both sources are in operation,
however, the actual Lgg is used 1f the locomotive load cell test gtand is the
primary contributor to the measured Lgg. The procedures also require that the
measured Lgg be more than 5 dB above the Lgp that would occur at the same
location if the nolse sources in operation were not present. If any of the
test site weather conditions and background neise criteria for measurement at
& J0 meter distance of the noise from a locomotive load cell teat stand cannot

be met, an alternative standard at 120 meters is applicable.

Noise Measurements on Railroad Property

Section 201.2B permits the measurement of the noise of retarders, car
coupling impacts, locomotive load cell test atands and atationary locomo=-
tives on rallroad property if the measurement location is between the source

. and receiving property, and the measurement location is not better shielded

! from the noise aocource than would be the caae if the measurement location were
at the receiving property. The selected measurement location on railroad
property ahould be in the general vicinity of the receiving property measure-
ment location, Ao that if measured noise levels at this locetion are less
than or equal to the appropriate source standard, the source standarde would

not be exceeded if measurements were to be taken at the receiving property.
SUBPART C - MEASUREMENT CRITERIA

In Subpart C §5§201.20, 201.22 and the titles of £§§201.23 and 201.24 are
revised, and §§201.25, 201.26, 201.27 and 201.28 are added to read as follows:

§201.20 Applicability and Purpoae

The following criteria are applicable to and contain the necessary

parameters and procedures for the measurement of the noise emission levels
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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 standarde. Equivalent
measurement procedures may be used for establishing compliance with these
regulations. Any equivalent measurement procedure, under any circumstances,
ghall not result in a more stringent noige control requirement than thoase

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, 21l the requirements of American National Standard
§1.4==19711 for a Type 1 (or SlA) Inatrument 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 s Type 1 (or SlA) instrument is not
available for determining non-compliance with this regulation, the mea-
sutrements may be made with a Type 2 (or 524), but with the measured levels
teduced by the following amount to account for possible measurement in-

strument errors pertaining to specific measurements and soutcesa:

Table 1: Sound Level Corrections When Using a Type 2
{or S2A) Instrument

Amount of Correction to be

Measurement Subtracted from Measured
Section Source Level (di)
201.24 ‘ Locomotives 0 dB
Rail Cars ¢ dB
Locomotive Load Cell
Test Stand 0 dB
201.26 Retarder 4 dB
Car Coupling 2 dB
201,27 . Locomotive Load Cell
Test Stand 0 ds
Stationary Locomotive 0 dB

lpmerican National Standards are available from the American Narional
Standards Institute, Inc., 1430 Droadway, 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 cholce of
both devices must be based on ensuring that Type ! performance 1a main-

tained for frequencies below 10,000 Hz.
Revisged the title of §201.23 to read as follows:

§201.23 Test Site, weather conditions and backpround noise criteria for

mepsurement at a 30 meter (100 feet) distance of the neise from

logomotive and rail car operations and locomotive load cell test

atanda.
Reviged the title of §201.24 to read as follows:

§201l.24 Procedures for measurement at a 30 meter (100 feet) distance of the

noise from locomotive and rail car operations and locomotive load

cell teat atands.

§201.25 Measurement location and weather conditions for messurement 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 metera (4
feet) in height is located within 10 meters (33.3 feet) of the microphone
and that no axterior wall of a residential structure is lpcated within
2.0 meters (6.6 feet) of the microphone. If the residential structure 1is
a farm home, measurements shall be made at any location from 2.0 to 10.0

meters (6.6 to 33.3 feet) from any exterior wall.




{(c) HNo 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, anow,

sleet, or hail, i8 oceurring.

§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 meaasured or be otherwise positioned relative to

the microphone at wvariance with the manufacturers’ recommendations for

Type 1 performance.

(2) Data; The paximum A-weighted sound levela (FAST) for every
retarder sound cbaerved during the measurement period must be read
from the indicator and recorded. At lesst 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 lewvel: The energy

average level for the meamured retarder sounds must be calculated to
datermine 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 cbtain the adjusted
average maximum A~weighted sound level (Lgdy 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 leaat
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 metera (100 feet) from the microphone
are disregarded). The microphone shall be poaitioned 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 1 performance.

(2) Datat The maximum A-weighted sound levels (FAST) for every
car~coupling impact sound observed during the measurement perioed must
be read from the indicater and recorded. At least 30 consecutive car
coupling impact sounds must be measured. The measurement period must

be at least 60 miputes and not more than 240 minutes, and must be re-

ported.

(3) Adjusted 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 (Lyya pux’?e It i8 then
adjusted by adding the adjustment {C) from Table 2 appropriate to the
aumber of measurements divided by the duration of the measurement period
(n/T), to obtain the adjusted average maximum A-weighted sound level

(Lgds ave max) for car coupling impacts.

§201.27 Procedures for determining applicability of the locomotive load cell

test atand standard and switcher locomotive standard by noise measute-
ment on a receiving property
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Table 2

ADJUSTMENT TO Lgye max TO OBTAIN Lagy ave max FOR RETARDERS
AND CAR COUPLING IMPACTS*

a 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
0.223 to 0.282 ~6
0.283 to 0.355 =3
0.356 to 0.447 =4
0.448 to 0.562 -3
0.563 to 0.708 -2
0.709 to 0.891 ~1
0.892 to l.122 0
1.123 to 1.413 +1
1,414 to 1.778 +2
1.779 to 2.239 +3
2.240 to 2.818 +4
2,819 to 3.548 +5
3.549 to 4.467 +6

*Lad] ave max ™ Lave max *+ C in dB.

Values in Table 2 were calculated from [C = 10 leg ﬂ]

with intervals selected to round off values to the fearest
whole decibel. The table may be extended or interpolated

to finer interval gradations by using this defining equation.




(a) Microphone: The microphone must be located at a receiving property
measurement location and muat be positioned at a height between 1.2 and
1.5 mereras (4 and 5 feet) above the ground. Tts 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-
phane 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 atate 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 Lgp statistical sound level, which
18 to be used as described in subparagraph (c) below to determine the
applicability of the mource standards. Before this determination can be
made, the measured Lgp is to be ''validated" by comparing the measured
Lyp and Lgg statistical sound levels. If the difference between

these levels 18 gufficiently asmall (4 dB or less), the scurce(s) being

measured 1s considered to be a nearly steady atate source.

Data shall be collected by measuring the instantaneous A-weighted
sound level (FAST) at a rate of at least cnce 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 {+ ! second), or by attaching a statis-
tical analyzer, graphic level recorder, or other esquivalent device to the

sound level meter for a more continuous recording of the instantaneous

sound level.

The data shall be analyzed to determine the levels exceeded 99X,
90X and 10% of the time, i.e., Lgg, Lgg and Ljp, respectively. The
value of Lgg is considered a valid measure of the A-weighted scund level
for the standards in 201.11, §201.12 and §201.16 only if the difference
betwaen Lig and Lgg has a value of 4 dB or less. If a measured value




of Lgp 1s 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 Lgp. If Lgp i8 valid and is less than the level in appli-
cable standards for these source types, the sources are in compliance.

If the meagured value of Lgg is valid and exceeds the initial 65 dB
requirement for any of the source types that appear to be affecting the
nolse environments, the evaluation according to the following subparagraph

(c) 18 required.

(c) Determination of Applicability of the Standard When Lgp 1s Validated

and ip 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 Lgg 1s 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 1s clearly
convinced by this localization process that the sound emanates only from

one or both of these two scurces, then:

(1) If only stationary locomotive(s), including at least one
switcher locomotive, are present, the value of Lgg 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 201.11(c)

and 201.12{(c) 18 neceasary.

(11) If only a locomotive load cell test stand and the locomo-
tive being tested are present and operating, the value of Lgy is
the value of the A-weighted sound level to be used in determining
applicability of the standard in §201.16.

(111) 1If 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 ewitcher locomotive, the value Lgp minus 3
dB 18 the value of the A-weighted sound level to be used in deter-
mining applicability of the standards in §20Ll.11(e), 5201.12(c) and
§201.16. This paragraph (11i) does not apply to measurementa less
than 120 meters (400 feet) from a locomotive load cell test atand,
conducted when measurements at 30 meters (100 feet) cannot be made
due to site conditions specified in 5201,23(a).

(1v) If a locomotive load cell test stand(s) and the locomotive
being teated are present and operating, and a atationary 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 coperation
of the locomotive load cell teat stand but without apparent change
in the location of stationary locomotives, another measurement of
Lgp must be made in accordance with (b) above. If this additional
measure of Lgp is validated and differs from the initial measure
of Lgp by an absclute value of 10 dB or more, then the higher
value of Lgp is the value of the A-weighted sound level to be used
in determining applicability of the standard in 5201.16.

(2) In order to accomplish the compariaon demonstration of (3) below,
vhen one or more source types is found not to he 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 noime
sources are detected, they wust be identified and similarly reported.

{3} If it can be demonatrated that the validated Lgp is less than
5 dB greater than any Lgp messured at the same recelving property
location when the source types that were operating during the initial
measurement {8} are either turned off or moved, such that they can no
longer be detected, the initial value(s) of Lgp must not be used for
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determining applicability to the standarda. This demenstration must be

made at a time of day comparable to that of the initial meapurements and
when all other conditions are acoustically similar to those reported in

(2} ahove.

§201.28 Testing by railrcad to determine probable compliance with the standard

(a) To determine whether it is probably complying with the regulation,
and therefore whether it should institute nolse abatement, a railroad

may take measurements on its own property at locationa that:
(1) are between the source and receiving property

(2) derive no greater benefit from shielding and other noise

reduction features than does the receilving 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) Thim 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

Pregsented in this appendix are descriptiocns 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 1s
composed of acouatieal 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 B to 12 feet (2.4 to 3.6 meters) high
for retarders and cost between $108 and $162 per linear foot ($354 end $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 5260 and $325 ($825 and $1,066)
depending upon barrier height.

These cost estimates are based upon the conatruction 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 n) punéls in the Northtown installation were manufactured by Induatrial
Acoustics Co., Inc., who brovided 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 eatimates 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 beamas between which the panela
are aslid. The beanms are bolted to an extensive foundation which 18 a part of
an oll spray ayatem 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 S5WF16
post (I beam) Bet six feet (1.8 meters) into the ground in a 14 in (36 cm)

augered hole £illed 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" ataggered centers.
The inside of the panela 1s 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 necesasarily optimized.

The initial cost eatimates from the DOT report referenced earlier give a

cost configuration as follown:

Panels and trim $13,500

Supporta 2,700

Inatallation 6,500
Total §22,700 R

The total cost, when divided by the total length of twice 143 £t (43.6 m) or
286 £t (87 m) produces an average cost of $7%9.37 per linear foot ($260 per

*"Background Document for Proposed Revision to Rail Carrler Noise Emission
Rogulation," EPA 550/9-78-207, Februvary 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 paat estimate, however, is

not adjusted for inflation beyond June 1976. Inflation of this value to the
June 197% value, requires application of an appropriate labor and materials
index. The national average index of labor and materiala produced by the
Aasoclation of American Raillroads is used for this purpose. The July 1, 1976
index 1s 235.5 and the July 1, 1979 index is 320.8. The second divided by the

firat produces a cost escalation factor of 1.36.

Applying the cost escalation factor to $79.37/foot (5260/m); the escalated
value becomes $108/foot (5354/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 dollara) than building
panals from scratch. We eatimate that the job can be completed in two days
using a crew of four men and & light hydraulic crane. The estimated cost
configuration for renewal of the panels is as follows:

Labor (4 x 16 at 57.00/hr.) § 448
Crane (16 at $30.00/hr.) 480
Replacement Panels 13,500

Total 514,428

Thus, provision of such barriera for an indefinite length of time requires
an initial cost of $22,700 with an additional cost every ten years of 514,400.

Other Sourcesa

The design and coat of highway barriera have heen 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, Deccmber 1975.

#xS4impson, Miles A., Noise Barrier Design Hondbook, February 1976,
THHA-RD=76=58.




barriers, eight feet high (1975 price, San Francisco). If escalated at 12
percent to 1976, the cost 1s $70 per linear foot ($230 per meter). This

design 18 for double panel walls without acoustical packing.

Switch Engine Mufflers

At the present time, the only locomotive builder engaged in active
developrent of a muffler system for switeh engines 1s EMD. Altheough the
system had been developed for a new model switch engine, it can ke adapted to
older switchers using the same basic naturally asplrated 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 inatall a new hatch bonnet to replace
the present roof hatch. 1In addition to the new hatch bonnec, 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

muf £ler and bonnet installation.

Depending on the type of diesel engine Iin the awitcher, unit costs for
the retrofit of the muffler in 1979 dollars 18 estimated to be:
Muffler and material costs, 12 eylinder, 645 )
series engine $5,000
Muffler and material costs for 12 cylinder,
567 series engine 55,000

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 inatall muffler $ 500

Fabrication of the hatch bonnet is estimated to cost:
Material and labor § 800
New bracing and labor to install bonnet § 500

The total capital coat for each switch engine ias $6,800-57,300. More than 95
porcent of the EMD switchers are of the older 567 seriles 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 enpines significantly different
from the EMD 367 or 645 geries., Because each of the series of these older
engines represents a new design problem, 1t 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 currvent 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 = $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 hatech 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 énticipated as out-of-gervice 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
rallrond, 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 1is 519,536,000,
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APPENDIX C

TABULATION OF RAILROAD COMPANLIES STUDIED IKCLUDING
NUMBER OF YARDS OWNED AND COMPANY OWNERSHIP



Number of

Road Name Yards Owned Ownership
Aberdeen & Rockfish 1 Independent
Akron & Barberton Belt 2 Baltimore & Ohio RR Company;
Canton & Youngstown RR Co.;
Conrail
Akron, Canton & Youngstown 3 Norfelk & Western Ry, Co.
Alameda Belt Line 1 Aff. with Western Pacific
Aliquippa & Southern 2 Jones & Laughlin Steel Corp.
Alton & Southern 1 St. Louis Southwestern
& Missouri Pacific
Angelina & Neches River 2 Scuthland Paper Mills, Inc.
Ann Arbor 4q Detroit, Teledo & Ironton
Apache 1 Southern Forest Ind., Inc.
Apalachicola Northern 2 St. Joe Paper Company
Arcade & Attica 1 Independent
Arcata & Mad River 1 simpson Timber Company
Arkansas & Louisiana Missouri 2 Olinkraft, Inc.
Aroostock Valley 1 Canadian Pacific, Ltd.
Ashley, Drew & Northern 1 Independent
Atchison, Topeka & Santa Fe 173 santa Fe Ind., Inc.
Atlanta & St. Andrews Bay 5 International Paper
Atlanta & West Point 2 Seaboard Coast Line RR Co.
Baltimore & Chio 181 Chesapeake & Chio Ry. Co,
Baltimore & Ohio Chicago Terminal 9 Baltimore & Chio RR Co.
Bangor & Aroostock 6 Anoskeag Co.
Bauxite & Northern 1 Aluminum Company of America
Belfast & Moosehead Lake 1 City of Belfast, Maine
Belt Ry. Company of Chicago 6 Various RR Companies
Bessemar & Lake Erie 6 U. 5. Steel Corporation
Birmingham Southern 6 U. 8. Steel Corporation
Boston & Maine 26 Bomaine
Brocklyn Eastern Dist, Terminal 1 Independent
Burlington Northern 297 Independent
Butte, Anaconda & Pacific 4 Anaconda Company
c-1
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Number of

Road Name Yards Owned Ownership
Cadiz 1 USRA and Stockholders
California Western 1 Georgia Pacific Corporation
Cambria & Indiana 2 Bethlehem Steel Corporation
Camino, Placerville & Lake Tahoe 2 Michigan=California Lumber Co.
Canadian National 3 Independent
Canton 1 Canton Company of Baltimore
{sub. of Int'l. Mining Corp.}
Carcolina & Northwestern 1 Southern Ry. Company
(Norfolk Southern)
Carrollton 1 Louisville & Nashville;
Seaboard Coast Line
Central Califoarnia Traction 1 Southern Pacificy
Atchison, Topeka & Santa Fe;
Western Pacific
Central of Georgia 30 Southern Ry. Company
Central RR Company of New Jersey 13 Reading Company
Central Vermont 6 Grand Trunk Corporation
Chattahoochee Valley 2 West Point-Pepperill, Inc.
Chesapeake & Ohio 113 Chesgle System, Inc.
Chesapeake Western Norfolk & Western Ry. Co.
Chicago & Illinois Midland 6 Commonwealth Edison Company
Chicago & Illinocis Western DC Ind., Inc.
Chicage & Northwestern 154 Independent
Chicago, Milwaukee, St. Paul
& Pacific 145 Chicago Milwaukee Corporation
Chicago River & Indiana 3 Penn Central Trans. Company
Chicago, Rock Island & Pacific 103 Independent
Chicago short Line 1 Independent
Chicago South Shore & South Pend 1 Chesapeake & Chio RR
Cinginnati, New Orleans & Texas Pac, 3 Scuthern Ry. Co.
City of Prinaville 1 Independent
Clarendon & Pittsford 1 Vermont Marble Company
Cliffside 1 Cone Mills Corporation




Road Name

Number of
Yards Owned

Ownership

Colorado & Southern
Colorado & Wyoming
Conrail

Cuyahoga Valley

Dansville & Mount Morris
Dardanelle & Russellville

Davenport, Rock Island & North-

wastern

Delaware & Hudson

Delta Valley & Southern
Denver & Rio Grande Western
DeQueen & Eagtern

Des Moines Union

Detroit & Mackinac
Detroit & Toledo Shoreline

Datroit Terminal

Detroit, Toledo & Ironton
puluth, Missabe & Iron Range
Duluth, Winnipeg & Pacific
Durham & Southern

El Dorado & Wasson
Elgin, Joliet & Eastern
Eria Lackawanna
Escanaba & Lake Superior

12
2
1

23

30

13
al

Burlington Northern, Inc,
CR&L Steel Corporation

USRA and Stockholders

Jones & Laughlin Steel Corp.

Independent
McAlister Fuel Company

Burlington Northern, Inc.;
Chicago, Milwaukee, S5t, Paul
& Pacific RR Company

Dereco-Norfolk & Western
Independent

Rio Grande Ind,, Inc.
Weyerhauser Cotpany

Norfolk & Western Ry. Co.:
Chicago, Milwaukee, St. Paul
& Pacific RR Company

Independent

Grand Trunk Western RR Co.;
Norfolk & Western Ry. Company

Penn Central Trans. Company:

Grand Trunk; Michigan Central RR

Penn Central Trans. System
U. S. Steel Corperation
Grand Trunk Corporation
Seaboard Coast Line RR Co.

Independent
U, 5. Steel Corporation
pDereco~Norfolk & Western

Independent




Number of

Road Name Yards Cwned Ownership
Fairport, Painesville & Eastern 2 Penn Central;
Norfolk & Western Ry.
Florida East Coast 9 Independent
Fonda, Johnstown & Gloversville 1 Delaware Cbego Corporation
Fordyce & Princeton 1 Georgia-Pacific Corporation
Fort Worth & Denver 10 Colorado & Southern;
Burlington Northern, Inc.,
System
Fort Worth Belt 1 Migsouri-Pacific RR Company
Gainesville Midland 1 Seaboard Ceast Line RR Co,
Galveston, Houston & Henderson 5 Missouri-Kansas-Texas;
Missouri~-Pacific
Garden City Western 1 Garden City Company
Genessee & Wyoming 1 Independent
Georgia ? Seaboard Coast Line
Grafton & Upton 1 Rockwell Int'l. Corporation
Grand Trunk Western 24 Grand Trunk Corporation
{sub. of Canadian Nat'l. Ry. Co.}
Graysonia, Nashville & Ashdaown 1 Independent
Great Western 1 Great Western Sugar Company
(sub. of Great Wegtern United
Coxrporation)
Green Bay & Western Independent
Greenwich & Johnsonville 1 Delaware & Hudson Ry, Company
Hartwell 1 Independent
High Point, Thomasville, & Denton 1 Winston-Salem Southbound Ry, Co.
Illinois Central Gulf 132 IC Ind,, Inc.
Illinois Terminal 6 Independent
Indiana Harbor Belt 12 Conrail
c-4




Number of

Ownership

Road Name Yards Owned

Kansas City Terminal 1
Kentucky & Indiana Terminal S
Lackawanna & Wyoming Valley 2
lLake 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 24
Long Island 4
Los Angeles Juncticn 1
Louisiana & Arkansas 8
Iouisiana & Northwest 1
louisiana & Pine Bluff 1
louisville & Nashville 11
louisville & Wadley 1
Louisville, New Albany & Corydon 1
Maine Central 8
Magma Arizona 1
Manufacturers Junction 1
Massena Terminal 1
MeCloud River 1
Meridian & Bigbee 4
Minneapolis, Northfield & Southern 4

1

Minnesota, Dakota & Western

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. §. Steel Coxporation

H. W. Close, et al., Trustees
Independent

Penn Central

Metro. Trans. Auth., Néw 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

b L bt n ol
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Number of

c-6

Road Name Yards Owned 0wnefship
Minnesota Transfer 1 Burlingten Northern; Chicago,
Milwaukee, St. Paul & Pacific
RR; Chicago & Northwestern
Trans. Co,; Chicago, Rock Island
& Pacific RR; So0o Line
Mississippian 1 Independent
Mississippl Export 2 Independent
Missouri-Illinois 4 Missourl Pacific RR Company
' Missouri-Kansas-Texas 33 Katy Ind., Inc.
Missouri Pacific 135 Missourl Pacific Corperation
Mobile & Gulf 1 James Graham Brown Foundation,
Inc.
Monongahela 6 Penn Central; Baltimore & Ohio;
Pittsburgh & Lake Erie
Monongahela Connecting Jones & Laughlin Steel Corp.
Montour 2 Pittsburgh & Lake Erie RR Co.
Morristown & Erie Subsidiary of Whippany Dev. Co.
& ME Associates
Moscow, Camden & San Augustine 1 Independent
Moshassuck Valley Independent
Mount Hood 1 100% Subsidiary of Union Pacific
Nevada Northern 4 Kennecott Capper Company
Newburgh & South Shore 3 U. 8. Steel Corporation
New Orleans & Lower Coast 2 Missouri Pacific RR Company
New York Deck 1 Subsidiary of NYD Properties,
Inc.
New York, Susquehanna & Western k] Tri-Terminal Corporation
Norfolk, Franklin & Danville 2 Norfolk & Western Ry. Company
Nerfolk & Porta:.nouth Belt Line 3 Seaboard Coast Line (four
other RRs)
Norfolk Southern 9 Southern Ry, Company
Norfolk & Western 180 Independent
North Louisiana & Gulf 2 Continental Group, Inc.
Northwestern Pacific 7 Southern Pacifie Trans. Company




Numbey of
Road Name Yards Owned Cwnership

Cakland Terminal 1 Western Pacific;
Atchison, Topeka & Santa Fe

Pecos valley Southern 1 Independent
Penn Central Trans. Company 567 Pann Central Company
Pennsylvania, Reading Seashore

Lines 14 Penn Central Company
Peoria & Pekin Union Ry. Co. 5 Independent
Pittsburgh & Lake Erie 16 Penn Central Company
Pittsburgh & Ohio Valley 1 Shenango, Inc,
Pittsburgh, Chartiers & 3 Conrail;

Youghiogheny Pittshburgh & Lake Erie
Port Huron & Detroit 1 Independent
Portland Terminal 2 B.N.; Oregon & Washington RR

& Nav, Co.; Southern Pacific

Prescott & Northwestern 1 Potlatech Corporation
Providence & Worcester 2 Independent
Quanah, Acme & Pacific 2 St. Louig=-S.F. Ry. Company
Quinecy 1 Sierra Pacific Ind.
Rahway Valley 1 Independent
Reading 47 Conrail
Richmond, Fredericksburg &

Potomap q Richmond~Washington Company
River Terminal 5 5t, Paul Iron Mining Company

{subsidiary of Republic Steel
Corporation)

Rogcoe, Snyder & Pacific 1 Independent

e g




Number of

Road Name Yards_ Owned Ownership
Saint Joseph Terminal 1 Atchison, Topeka & Santa Fe
St. Joseph Grand Island Ry. Co.
Saint Louis~San Francisce 76 Independent
Saint Louis Southwestern 22 Southern Pacific Trans., Company
Saint Marys 2 Gilman Paper Company
Salt lake, Garfield & Western 1 Hagle Assoc.
San Diego & Arizona Eastern 1 Southern Pacific Trans. Co.
Sand Springs 1 Sand Springs Home
San Luis Central 1 Pea Vine Corporation
Santa Maria Valley 3 Estate of G, Allan Hancock
Seaboard Coast Line 180 Seaboard Coast Line Ind., Inc.
Sierra 1 Independent
Scoo Line 44 Canadian Pacific, Ltd.
Southern 144 Independent
Scouthern Pacific 211 Southern Pacific Company
Southern San Luis Valley 1 Messrs, G. M. Oringdulph
and H. Quiller
Spokane International 5 Union Pacific RR Company
springfield Terminal (Vermont) 1 Boston & Main Corporation
Staten Island RR Corporation 2 Baltimore & Ohio RR Company
Stockton Terminal & Eastern 1 Stockton Terminal & Eastern
RR Company
Terminal RR Assn., of St. Louis B Various RR Companies
Texas and Northern 1 Lone Star Steel Company
Texas City Terminal 2 Missouri-Kansas-Texas RR;
Missouri~Pacific RR Company;
Atchison, Topeka & Santa Fe
Texas Mexican 3 Manufacturers Hanover Trust

Texas-New Mexico
Texas South-Eastern
Tecledo, Angola & Western

Company
Missouri Pacific RR Company
Independent

Medusa Corporation




Number of

Road Name Yards Owned Ownership
Toledo, Peoria & Western 7 Atchison, Topeka & Santa Fe;
Penn Central
Tolede Terminal k| Conrail; Chesapeake & Ohip;
Baltimore & Ohio; Norfolk &
Western
Trona 1 Kerr McGee Chemical Corporation
Tucson, Cornelia & Gila Bend 1 Independent
Union Pacific 136 Unian Pacific Corporation
Union Terminal Railway
{of Saint Joseph, Missouri) Missouri Pacific RR Company
Upper Merion & Plymouth 2 Alan Wood Steel Company
Utah UV Ind., Ine.
Ware Shoals 1 Riegel Textile Corporation
Warren & Ouachita Valley 1 Chicago, Rock Island &
Pacific RR Company
Warren & Saline River 1 Potlateh Corporation
Western Maryland 22 Chesapeake & Dhio;
Baltimore & Chio
Western Pacific 21 Western Pacific Ind.
Western Railway of Alabapa 1 Seaboard Coast Line System
White Sulphur Springs & 1 Montana Central RR & Rec. Co.,
Yellowstone Park Inc.; Rockland 0i) Company
Winfield 1 Penn-Dixie Ind., Ine.
Winston-Salem Southbound 2 Norfolk & Western Ry, ;
Seyboard
Wyandotte Tarminal 1 BASF Wyandotte Corporation
Youngstown & Southern 1 Montour RR Company
Yreka Western 1 Independent
c~9
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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 compilled by Standford Research In-
stitute under contract with the FRA. The work is reported in #FRA/ORD~76/304
entirled, “Railroad Classification ¥ard Technology, A survey and Assessment,"
dated January 1977. Using this data base, railroad company ACI code
numbers were extracted and then related to the uniform alpha code and
railroad company names. The results are compiled and tabulated below. The
1iating shown makes use of another reference document entitled, “The
0ffieial Railroad Equipment Register", Volume 93, Number 2, NRPC, New York,
¥.Y., dated October 1977. This document was used to correlate the code

numbers to individual railroad companies by name.

Two separate but similar tabulations gre presented; the first liating
of companies is based on ascending ACI code numbers, and the second listing
of railroada is formatted on the basis of the lexicographic order of the

alpha codes.
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1 2 3

ASDA ASBESTOS & DANVILLE
ASML™  THE ATLANTA STONE uTH: & LITHOWYXN ENV. <d.
A0S AUGUSTA & SUMUEBRVILLE RAXLBQAD CO.
AYSS™  ALLEGHENY & SOUTH SIDE

BCE DRITISH COLUMBIA MYDRO & POWER ATHORITY
BCBE  BOYNE CITY RAILROAD €O,

LT BEAUFOET & MOOREHEAD RE €@,

cco CLINCHELELD RRCO.

CPA __ CLOUDEOSFORT & PORT ALLEGHIHY
CPLY ™ —CAMP LEJEUNE RAILRGQAD Co.

CRP CENTERAL RE GF PENNSYLYAHIA
€5~ CAMAS PRAIEIE RR CO.

Ccz COAMOLIA & ZACATECAS RW.

DLC ™™ DRUMMOND LIGHTERAGRE

DY DETECIT & WESTERN

DWKL DUE WEST 8OGTOR LIKE

EN EDGENMOOH & HANETTA RNY,

PCDN  PERBCCARBIL DE WACOZARI, 5CT.

FERD _FRLICIANA EASTERN_RE CQ.

FLT —  FO0S5S LAURCH & T0G

GFC GRANL FALLS CENTRAL BWY, CO., LTD.
G1C~  GULP TRAKSPORT

HDM  HUDSOH & MANHATTAN

HRODL™  HUDSCH DIVER DAY LINE

T __ HOWAED TERMINAL

HOB3 HUDSCH DAY

IGH IntzswnrronnL-cnaAr HORTHERN
IS0 IOWA SOUTHERN UTILITIRS (SOUTHEGY IND, KE, INC.).
118 ISLARD T0G AD BARGER

JB T JEESEYVILLE & EASTEQN

JGS JANES GRIFPITHS & SOUS

Jsc JOUNSTONS & STOBY CREEK BE CO.
KCC___ KANSAS CITY CONNECTING HE CO.
xcad  KANSAS CITY, BEXICO & QHTEET
KCWD___ KANSAS CITY WESTPORT BELT
KHOR™ — KLAUATH HODTHERN awis CO.

LCcR LBE COUUTY CEHTRAL BLRCTRIC

LB 7T LOUISIANHL BASTERN HE

LPSG LIVE OAK, PERRX & S. GEGHGIA B¥Y. CO.
MAL T T HAGHA ABIZoOWATBH €O,

MBRE MERICAN { BIGDEE_BR C0.

MET ROCESTO & EMFIRE THACTION CO.

ny MIDDIE FOBK

ng THE BGSILE & GULY RR CO.

HID BIDNAY

uLp BIDLAND

4LST _BILSTRAD

nog "MARIYE OIL TRANSFOATATION

BO1IC SONTEEAL TRARNAYS

uvT 87. VIRHON TRAINAL

NopA___ HEXICO MORTUWEBSTERM

HORH BORAETAL

_Ho1a BEM ORLEANS, TEXAS & HBIICO

‘Hs5C VEWNTEX §.3,

NSCT, HIAGARA, ST. CATHARINES & TORONTO  _ ___

1. Uniform Alpha Code
2. ACI Code

3, Raillrcad Company Name
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1 2 3

NYCH NEW YOLK CONNECTING BE
oALE _OHIO MIDLAKD _LIGHT G POMER

PAUT T CONSCLIDATED RAIL CORP.

PBL THE PHILADELPHIA BELT_LIKE BE_CO.

PEE POET EVEEGLADES RWY.
PBKY____PITTSRORGH, MCKEESPORT & 0UCHOGHENX
PPBD ___POBT OF EALM_BEACH_DISTBICT

BSFL POGET SOUND PREIGHT LINES

PS1 _PHILADELPHIA SUBORBAN TRANSPCRTATION
PS1B POGE1 SOUKD TUG & BASGE

PT . PENINSULA TERMINAL CO,

P18E PCET TCKNSEND BB, INC.

PUCC____ PORT OTILITIES _ _

BC  BOSSIYN, CONNECTING BR CC.

S5BM ___ _.ST. LOU1S, DROWNSYILLE & _HEXICO

SFPP "SpRUCE FALL POWER & PAPEQD

SIRC_____THE STATEN ISLAND_BE_COBPe

SLS SEA-LAND SERVICE, INC.

S5NBL 5I00X CITY_ & NEW ORLEBANS BARGE_LINE
SNCO SEAPCRT SAVIGATIOH

S5L. __SKANEATELES SHORT LINE 3§_CQORP.

s1 SPRINGFIELD TERAINAL EWY. CO. (VEEMONT,
TAEA TANGIPAHOA &_EBASTERN

TAS TAMPA SOUTHERK ZR
TEN______TEMISKANING & NHORTUERN_QNIABIQ

TTH TIJOANA & TECATE RHY. CO.

ach _UTAN_COAL_ROUTE

uo UNIOH RR OF OBEGON

¥5__ __ WALLEY AND_SILETZ BE_CQ..

WAS WAYNESBLURG SOUTHEOM

HATR __ WATEEVILLE

T CONSCLIDATED RAIL CORP.

HBC NLKES~BAREE_CQNHECTING _Ri

WIF WEST IKDIA PROIT G STEAASHIP

WLB______ NHEEIIHG_&_.LAE_EGIB

w1 WELDNOOD TRABSPORTATION L1D.

HICO_.___ _WESTERN IRANSPORTATION GC.

1T HAHIGIOH WESTERMN

AS __ 00 ABILENE & SOQIHELN_RALMAY_CO.
ABD 002 THE AKRON & DARBERTON DBLT RAILROAD CONPARY
ACY_003 THE, AKEQUY, CANTON_& YOQUMNGSTOWN_BO GQ._.
AW 004 ALGES, WINSLON & WESTERM GAILNAY CO.
ARR.. 005 _THE ALASKA_BAILOOAR

ACBL 007 AMERICAN CONMERCIAL EARGE LINES, IHNC.
AG___008_ALGONA CERTHAL. RAILHAY
Ad 009 ABERCEEN & BOGKPISU RAILRCAD CO.
AA . _QAC_ANYN_ ARBOR_

APA 011 THE APACHE RAILNAY COMPARY
AN__DA2_APALACHICLA KOETHREN BR CC.

ARA 013 ARCACE AND ATTICA RALROAD CORP.
ADL _ Q14 ALASEDA EELT LINE___
ALN 016 ARKANSAS & LOUISIAYA BISSCOURI BEYe CCe
ABCK. Q17 _ALASKA BEITISH. COLUNMBIA THANSPQRTATICE CONPANY
ALQS 010 ALIQOUIPPA & SOUTHERN BAILBOAD CO.

ABC 019 AMADCE CENTDAL. RAILEBOAL.CC.

MR 020 THE ARCATA AND maD RIVED BAIL NOAD CC.
ADM._.021 ASHLEY, DEEH.& NORTHERN.DAILWKAY. CO

1. Uniform Alpha Code
2, ACIL Code
3. Railroad Company Name
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1 2 3
AISF 022 THE ATCHISON, TOPEKA 6 SAKTA FE RRY. €O,

AWP 023 ATIAETA. &_HEST POINT. BALLGOA. CQ
AW 025 ATLANTIC & WESTERM RAILKAY COa
PBSL..0C27 CONSCLIDATED BAIL_CORP..

AGS 029 THE ML.ABAMA GREAT SOUTHERN EALLROAD CO.
AEC__031_ATLANTIC.& EAST_ CARQLINA BAITWAY L0

ALS 032 THE ALTOK & SONTHERN RALLRAY CC.

AHR. 033 THE AHNAFEE .6 VEST._RUY._COu_DIL.). .0F _MCCLQOD RIY. RR CO._
ANR (35 ANGRLINA & NECHES BRIVER EE CO.

ARW.__ 036 THE ARXANSAS WESTERN RALLEAY COa

AVL 038 ABOOSTQOK VALLEEY EALEOAL COa
AT T 039 ALASKA HYDRO=TRALN
ASAB 042 ATLANTA & SAINT ANDEEWS EAY RALLWAY CO.
AED " 043 ALBANY PCRT DISTRICT
L0G 044 ADGUSTA LAILRCAD CO,
3L 046 ALMAKOR SAILEOAD €O,
ATCO 048 C0.S. ENEFGY RESEARGH & DEVe ADSINISTRATON
ABCT 049 ALEXAMDRER BALHOAL COMBANY
BO _ 050 THE FALTIMGRE & OHIO RR CC.
ABTTTCSY AMERICAE REPFIGEHATOR THANSIT CO.
BE 052 CONSCLIDATED BAIL COHP.

PLA TC53 THE EALTIHORE & ANHAPOLIS™TE €o.
BFC 054 BELLEFOHTE CENTRAL RE CO.
BVS ™ 055 BEVIER & SGUTHEEN RO CO.
BAR_ 056 BANGCR A4D AROOSTOOK RALLROAD CQs
BCK™ 059 COBSCLIDATED BAIL COBPCRATON
BER4 060 BEECH AOONTAIN BAILROAD CCa
PLE ~ 06% DESSENER 6 LAKE ERIE RE cC.
BLKM 063 BLACK HESA 6 LAKE POWELL
BOCT 064 1HE EALTINORE & OUI0 CHICAGO TEid. OR CO.
BS 065 BIRMINGTON SODTHEEN BDR co.

BEW 066 BLACK BRIVER § WESTERN COEFe

BN C69 BOSTCH & MAINR COBR,

BE¥ T 073 BEAVER, HEADE & ENGLEWOQD
BES 073 BRALIY AILLS
BY 7076 BORLINGTON HORTHELY cOe

BAP 078 BUTTE, ASACONDA & BACIFIC BAILWAY CO.
BH T 079 BATH & UAMMONDSPOIT BE €O.

BEC_ 083 THE BELT RALLWAY €O, .0F CHICAGO

BINT 004 BADXITE & NORTHERN HAILE1Y Co.
BUL 087 BELPAST § MOOSEHEAD LAKE BE CO.
BOFD OB BRANFORD STEAN BAILEQAD
€551, 090 CAUALA STEANSHIP LINES
DEDT 091 BROGKLYS EASTEHN DISTIHNICT SELOIUAL
CAD__092 CADIZ BO CO.
CLX 093 capxi{iad & LAKE TITY @W¥s GO,

CWC 095 SEABCARD COAST LIBX ER (CUARLESTON & WEST. .CAROLINA)
CTN ~ 097 'CANTCH BAILROAD €O.
CP___099 CAPE PEAR BAILWNAYS, INC.
Culi 100 CALIYORNIN WESTERN AR
CL__ 101 CAMBEIA & INDIAHA O CO.
CH ™ 103 CANALIAA RATIONAL BAZLWAYS
CBC__ 104 CABBCY CQUNTY RWYs GO,

CP 105 CPp RAIL (cavADIAd PICIFIC LT0H.)

CBY 106 CAROLINA & NORTHHESTERM BNWY. COD.
CKS0 107 codbeN, HIHZOA & SODTHERN §8 CO.
CIC__111 CBDAL BARIDS & IQWA CITY RAILWAY CO.

1. Uniform Alvha Code
2. ACI Code
3. Railroad Company Name
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CCT Y12 CENTBAL CALIPOGNIA TRACTICH <O.
CABR_1%3 TH! CARBCLLTON BB,
CACV 114 COOPERSTORN & CHAHLOTTE VALLEY ER CODE,
€GT _115 THE CANMCA & _GOLF TEBSINML R2ILRAY CC.
CIND 116 CONSCLIDATED RAIL CORP.
CHR _117 CHESINUT BIDGE RAILWAY CC.
CGA 118 CENTEAL OF GEORGIA GAILRCAE CO.
€M) 115 CONSOLIDATED RAIL COBP. _
V¥ 7120 CENTGAL YEERNONT AWY. CO.
CHY__124_CHATTAHOOCHEE VALLEY RWY. CO.
€O 7 125 THY CHESAPEAKE & OHIO BWY, CO,
La._ 127 LITCHPIZLD & MADISOU_(CHICs & MPoWa FUABSEy CCo)

CBI 129 NISSCORI PACIFIC BR CO.
CIN 130 cHICAGO & ILLINOIS BIDLARL BWY, CO..
- CHW 131 CBICAGO & NOATH WESTEEN TBANSP, €O,
CUI 132 CHICAGO & WBSTEN IKDIAHA BE CO.
CIL 137 LOCISVILLE & HASHVILLE BA_CO.. (CHIC, iNDEAMNe & LOUXS.)
CHIT 139 CHICAGO HEIGHTS TEEMINAL IBANSFER BR CO.

MILW 140 CHICAGO, MILWAUKEE, ST._PAUL L _PACIP?IC DG CQa
CPLT 141 CAMIKO, ELACERVILLE & 1ARE TAUGE BE <O,

CHE 142 CHESWNICK & HABNAR_

CBI 142 CONSCLIDAIED BALL CORE.

RY __145 CHICAGO, ROCK ISLAND & _PACIFIC BR CQa
CSL 147 CHICAGC SHORT LINE HWY. CC.
CPTC_ 149 CUICAGO. FHODUCE TERMINAL CQ,
CIN 150 CHICAGC & ILLINOIS WESTERN &8
CHYR 151 CENTSAL WEW YOLK BB CORP.

CHIP 153 THE CINCINNAYI, HEE ORLEANS & TEXAS EACIFIC BWY. CO.

LS5 __157_THE COLOBADO_§ SOUTHERN RWL,_CO.
cH 158 THE COLO@ADO & NYQUING ERYe CO,

CRL . 159_COLONBIA, MEWBERBY & _LADRENS 8L_CO.
CLC 163 COLUMRIA & CONWITZ R¥Y. CO.
COLI_164 COLONEL®S_ISLAUD _

CoP 166 CI1Y OF PRINEVILLE RNY.
CHOE_167, CINCINNATI FORTHEEN

€55 168 CUICAGO 500TH SHOHE & SOOGTH BEND BR
CLP__ 169 TUPR CLAHENDON_ & _PITTSFORL_DR _CO»

CWP 172 CHICAGO, WEST PULLNAN & SCUTHERN RR CO,

CAGY 177 COLOBBUS & GREEHVILLE RWY. $Qu, INC.
CiW 179 CHESAPEAKE WESTERH HAILWAX
CHER_100_CORTIS, AILBUBH & _RASTERN_BR CQ.

CLIF 181 CLIFFSIDE RE Co,
CORB_184_CORTIS_DAY_RR_GO..

CIBC 185 CENTEAL ICWA THANSP. COOF, .DBA CBKT. IONA EWY. CO.
COVA_106_THE_CUYALQGA_YALLEEY BWYa CQ..

CLCO 180 CLMREMONT & CONCOED BWYs COu, INC.
CRE . 189 CONSCLLDATED BAIL COPL. . fFASTEAN DISTRICT)

ca 190 CONSCLIDITED Eall CORE.
DR 191 DAPDANELLE £. DUSSELLVILLE RR <O,
DRI 192 DAVEENPOET, ROCK ISLAND & NORTHMESTEEE BHY. CO.
D¥S _ 193 DELTA VALLEY 6 SQUIHERN. BWY. CO,

bt 195 JELAGARE & UODSON BAILUAY CO.

PC...196 DEIRAY_CCNNECTING. BAILROKL_GCHRAHX

DRGW 197 7THE CENVER & RID GRAHDE WESTEN RE CO,.
DQE_.200. 0P QUEEN. S EASTERE. BR CO.
CCk 201 TU! COBIETH & COUNCE ER CC.
DHMy.. 2C2 DES BOINES ONIOH BNY,.CD.

ba 204 DETRCIT & MACKINAC BNY. CCe
1. Uniform Alpha Code

2, ACI Code
3. BRailrcad Company Name




1 2 3
DI5 205 THE CEIROLT _AND TO1EDO._SHCEE_LIHNE KR.CO.
BRE 207 BELTCM HE CO.
p1L._208 DETRGIT, TOLEDO. 6 IBRONTCN BR.CO.
DA 209 CP RAIL (CANADIAN PAC. 11L.) (DONa ATL. .EHY, .CO.).
DKS ._210 DONIEMAN, KENSETT & SPARCY RWY.

DNE 212 DULOIR & MORTHEASTEHN BE CO.
DHIR.213. DULOZH,. MISSABE &.1HON RANGE_BNY. CO.
CBL 215 CONEMAUGH & BLACK LICK BE CO.
DNE —216 DOLOTH, WIUNWIPEG & DACIPIC ERY,
Ds 217 DURHAA & SOUTHERY RWY. CC.
DT ....219 DETRCIT_TERMINAL BE.CO.
DumM 220 IHE CANSYILLE AND KQONT MCRRIS BR CO.
CIRR._222. CHATTAROOCHEE.INDUSTEIAL KR
BTL 228 THE ESSEY TERMUINAL RWY, CC,
EEC...229. EAST..ERIE COMMERCIAL _RR
BY 231 THE EVERETT EE CO.
BINM. 234 BAST_TENHESSEE L BBSTEON H.C. BB CO.
naz 238 ELGIN, JCLIBT & EASTERN DI¥¥e COs . (CHIC. .6 CUTRR BELT)
TTRu0T CONSCLIDATED TATL T COEP.
BLS 241 ESCANABA & LAKE SOPEBRIDE HE CO.
EACH 2427 BAST "CANLEN & HIGHLAND aB3"CO%
EJR_ 245 BAST JEESEX RS AND 'TEAMINAL €C.
N 246 ESCUIMALT &5 NANAING EWY. CO.
EDN__247 BL DCRADO & WESSON BEY. CC,
FPE™T260 FAIREORT, PAINSYILLE & BASTEEN nWY. CO.
PEC_ 263 'PLOBIDA EAST COAST_HWY. CC.
FJG~ 264 FOND A, "JOURSTONH ETGLOVEGSVILLE RE CO.
FP 265 PORDYCE 6 PRINCETON BR CC.
FDDN 266 CUICAGO & 'Ri TEMNSP, €O,  (FT. DODGE,LES BOLNES & SOULE HHYe)
FuD 268 PI. WORTH & DEKVER_RWY, CC,
PCIN 272 FRAMKEORT B CINCINHATYI TE €O,
FRDH 273 FERDINANE RR CO,
FHU 727471 " BAYHE CNIOH
PCE_ 275 FEROCCALRIL MEXICANO (MEXICAK)
PNS T 276 FORT MYEES SOUTHERN R Co.
PNB 277 Pl. WORTH BELT BWi. CO.
FSYE 279 F1. SHMITH & VAN BUBEY ANY. CC.
SEE_ 281 FERDCCARBILES UNIDOS DEL SORESTE, S.l. DR C. V.
FOR™ 202 FORE RIVEE BB COUP.
SBC_ 283 FRBRCCASEIL SONORA _BAJA CALIF., S.d,.DE C.V.
HOPF 285 HEXICANN PACIFIC Bl €O.,IBC. (FERROCAREIL 8E3.DEL PACIPICO)
NLM _ 286 FEERCCARAILES NACIONALES (P MBX (NATL.BWY¥S.CE 8EX.) (CARS AKD.NDER)
GCW T 287 THE GARDEH ciTy WESTERN ENY, .CO.
ac 269 GRAHAY CIY¥e RE COs
290" GAINSYILLE WIDLAND RE CO.
NDI 291 _PERRCCABBIL NACIONAL 0P TRUUANTEPEC(TEMOABIBERC MATYL,
HGHS 2927 PERRCCARRITES WACIONALES L8 OEIICO (EAT'L. BAY3 OF NEXIICO)
GHH 293 GALVESTOM, HOUSTOM 6 HENDISOM BE cO, .
GEIY 294 GETTYSHUEG BE CO.
unuo 298 TUE GEORGIA HOATHERN BMY. CO.
299 GRORGIA BRTO.
nsr 300 GFORGIA SOUTHEDM & PLGRICE ERY. CO,.
GRE™ 302 GEORGETOWN BE €Oy =
GHF 303 GALVESTION WHABVES
GSH T 305 GRRAQ SQUTHREST ReHa, INC,
GHN_ 306 GREENYILLE & NORTHERD ENY, CO,
GNA™ 307 GDAYSONIA, HASHVILLA & A5SHOONN BH COa

1. Uniform Alpha Code
2. ACI Code
3. Railroad Company MName
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G1% 308 GEANL TRUNK WESTERN ER_CO.

GWI ‘311 THE GREAT WESTERN RWY. CCe
GBW _312 GBEEM BAY & WESTERN ER CC.

GUSCT 314 GIEEN HTH, RE CORP.

GNQ__317 _ILLINOIS CENTHAL _GOLF ER CO. (GOLF, MOBLE & CHIO RR CO.)

GUIW 319 GOODMIN ER INC,
GHWR 320 GENESEE & ¥YCMING_BR CO,

Gd 321 GREESWICH & JOLWSONVILLE Ewr. co,
GANR 322 THE GRAND DIVER_RNY. CO.

GO0 '323 GHAFION § OPTON RE CO.
HCRC 326 HILLEDALE CTY. RHWY. COa., IHC.

HE "7328° HCLLIS & EASTEEN BE CO.
HBS 329 HOBOKEN SHORE RE

T330 HAMPTON & BRANCHVIILE RG <O,
HSH ,331 HELEEA SOUTHMESTERM BB CC.

HN 332 TUE BUTCHIBSON & HOETHERN LWE. GO.
HRT__ 334 HARTKELL BNY._CO.

ESR™ 335 "HOBOKEN 8ANDFACTURERS

HS 336 _HARTFORD_ & SLOCOHB _DR_CO,
HL¥E 338 HMILLSBOHG & WORTH EASTERY OWY. GO,

HI 339 HOLTCN INTER=~URBAN BWY, CC.
HBT _ 342 HOUSHON BELY & TERNINAL_F¥Ys_ GO
IC6 7 350 ILLINOIS CENTEBAL GOLF &R €0,

...351 1LLINOIS CENTRAL_GULF_RB_GQe_{ILLIAOIS CANIRAL)
10 353 IKDIAHAPCLIS UHION
I1C 354 ILLINOIS TERBIKAL BB _CO,
HCAH 356 INCAM SUPERIOR LIDa
I8B 357, INDIMNA BARBOR BELT_ BE CQ.._
101 356 THE INTESATONAL BNIDGE & TERALHAL CQ.
INT._361, INTESTATE BR CO. . . .
DCI T 362 DBS NOIBES & CENIRAL IONA BALLWAY COs
IBH 364 CCHSCLIDATEED RAIL CORP.
HPTD 366 HIGH POINT, THOMASVILLE & DESTON BR CO.
SIRQ 367 SOUTHERN XINDUSTRIAL_ ER INC.
1AL 398 LIVONIA, AVOH & LARRVIILY SR cOQP.
£CS_ 4DO_THE KANSAS CITY SODTHERN, EHe_CO4
KCT 401 KANSAS CITY TERMINAL BWY, CO.
KIT 402 KZERTOCKY 6 INDIANA TEGOIMAL BR CQu._ _ _._ . .
KENN 403 KINNECOTT COMPANY BB

.__404 THE ISKE TERAINAL BB _CO.
K17 405 REERTOCKY & TENNESSRE BUY,
LEE_ 406 THE LAKE_BRIE &_RASTERN BE_CQa
LORT 407 THE IAKE FRONT DOCK & ER JTEEBINAL CO.
LASE. 409 LACKANAXEN 6_STOURBRIDGE BA_COLP.
KC 410 TUP KANANHA CENTRAL ENY. .CO.
KCHE_G11_RELLEYSS CREEK 6 NORTUNASIREM BR Cf. .
KC 412 RINGCOWE NAVIGATION
LR 4313 COBSCQLIDATED.ERAIL _CORL,
KA 414 TUE KANSAS b MISSOURI RMT. 6 TERMINAL CO.
1877 417 LAKE SUPERIOR_TENINAL_6_THANSERR BEY. CQ... .
LEV 419 CONSCLIDATED RAIL CORP.
LEN 421 TUE_IAKE ERIE_6. NOKTHERN FHY. GO,
L50C 420 TUE 1p SALLE & PUREAD C%¥e BE COa
LIC_ 422 LATFERTY_TRANSPORT ATION
LEP 423 LAKE ERIE, PRANKLIN & CLADION EB COa
LRFY 424 LAKE ERAIE & FT, .WAYNE BR_CO. —

1, Uniform Alpha Code
2, ACI Code
3. Railroad Company Name
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LSI 425 LAKE SUPBRIOR & 1SHPEMING ER COQ.
LC .. 426 LANCASTEEL E_CHESTER EBWY..COQ.

LRS 427 LAURINBURG & SOUTHERN RR CQ.

LAJ... 428 LOS. AMUGELES, JONCTION RWY.._ CO.
LHE 429 CONSCLIDATED BALL COBE.
LOM _430. LODIKGTON & NORIHERN BNXY.

L1y 431 CONSCLIDATED RAIL CORP.
LHO 434 LAQHM & _HORTHEEH _BWYa_C0a

LEPA 435 LITTYE BOCK PORT ER
LI .__436_THE .IONG XSLAND BR CQ.

LAWV 437 THE LORAIN & WLST VIBGINIM RWY. CO.

LDIC 439 LAWNDALE TRANSPGRT ATON CO.__
Li 447 LOUISIANA & ARKANSAS BWY. CO.
LNW 442 THE LOULSIAHA (. UORTHWEST RA_CO.

LPB 443 THE IOUISIANA & PINE BLUFF BHY. CO.
LN.__. G4y _LOODISVILLE.C NHASHVILLE_RE._CO.

LSO 445 LODISIANA SOUTHERN BiY. CCe
LNAC 446 LOOLSVILLE, MEN ALBABY £_CCRYDOGH.RR_CO.

LBEE 447 THE LOWVILLE & BEAVER RIVEE RR CO.

LCAM 448 LCOISIANA HMIDLMD BWY..CQu
NC 449 LOUISVILLE & NASHVILLE BH CO. (NASHVLE, CEHATANOOCGA & S57..LOOIS)

LEN_450_LONGVYIEW, PORTLAND & NORTAERH BAY. CCa

L¥ 451 LOOISVILIE & WADLEY BEY, CO,
SDRY.455 MADISOM. HRYe .COs,—ITHCs
MEC 456 MAINE CENTHAL BE CO..
BHAL 457 BORLIYGTAN NORTHERIN.. (NANITQBA). LIKICRD
MJ 459 MANUFACTUBERS! JONCTION ENYe CO.

MBS™ SO HMANOEACTURERSENY . COL
HCER 461 MASSACHUOSEETTS CENTRAL
MPA TTHEITHARYLAND & TPENUSYLVANIT BE .CO.
MER 464 MONCIE & WESTEEN BR CO.

D TT465 MUNICIPAL DOCKS™
ACR 466 #C CIOUD BIVEE RR CO.
8ICTU6T HYSTIC TEDMINAL COZ
#BT 460 MARIANNA & BLOUNISTOWN OB CO,
BAYN W69 MAYNCOO G SUGAN CHEEX
CHP 470 FEERBOCARRIL CUIHOAHUAL AL EACIPICO, S.de
USTE YTV THE WASSENA TREMISALTHE CCa
BC 472 CCHNSCLIDATED RAIL CORP, .
Fida 473 FERFCCALBIL DE SINATITAN AL CAGHEN
UINE 474 MINNEAPOLIS S_EASTEAN HWY. €Ol
BN RIS MIDDLZTONN T I JERSRY BHY, CO.p, I8C,
HiOH 479 MIDDLETONN & HUNMELSTOMN IE CQ.

BHS 480 MINMEAPOLIS, HORTHFIELD § SOUTHEEN BNI,

500 482 ScO 1INE BE €O

MTFR 484 THE BINNESOTA TAMESFEL BWY. €O.

BSLC 406 _AINNESOTA SHORT LINES (0.

LAT 48O LOUISIANA OLDLLND THANSECHT

BKT 490 MISSCUBI=KANSAS=TEXAS BE CO.

MP T 494 MISSCOLI PACIFIC RE ¢a.
MGA 497 THE EGNONGAHELM E¥Y. CO.

HCRE UGB THE HOMONGAMELLY CONNECTING DE CO,
4IGN 50L AICHIGAN NOATHLEN BWYs COu, JNC.
HIET SO0 RCNTCUE RECO.
4158 502 MISSISSIPPIAN
B8V 503 BISS1551PPI 6 SKUNK VALLEY EE <O, -
HsE 506 NISSISSIEPI EXPOLT BR CO.

1, Uniform Alpha Cods
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HUY 507 MOSHASSUCK VALLEY R CO.
PBL_ 508 PEDEFAL EARGE LINES

BB~ "BOY HONTEELIER ¢ BARRE @@ CO.
unﬁ $10 AINNESOTA, DAKOTA £ WESTEDN ENYa CO.

T 511 8CIRISTOEN & ERIE EE CO,
Ili 513 10%A TEMINAL ER CO.

MBI 515 HMISSCORI-1LLiNOIS RECO.
#1520 AMDINETIE, TOMAHARK & _WESTEHN RR

HIE 522 AINNEAPOLLS I¥DOSTRIAL ™ EWY. CO.
UEIW 523 AONICIPALITY OF EAST TROY, WISCONSIN

NAF “525 THE WABRAGANSETT FIRA RE CO., XHC.
NN 530 HEVALA MCRTHERN ERWY. CO. ¢

NJIX'53370,d., INDIANA & ILLINOIS &ii cO.
RLC 534 NEW_CRLEANS & LOWER COAST HE CO.

NOpE 536 NEN CRLEANS BUBLIC FELT &k
MEZP 537 NEZPERCE RR CO.

NIAJ 538 CONSCLIDATED BAIL CORR,
HYLB 539 CONSCLIDATED BALL CORP.

HYD "S542 HEN YORK DOCK RWY,
N!SE 5H6 ﬂ.!o,SUSQOEHAHN& & HEST. BB CO._(EIL!ER G« SCOTT, TRUSTER)

MCSA 5u8 MOSCCW, CARMDEN £ SAH AUGUSIINE HR

HEB 549 HORFCLK & PORTSAQUTH BELTI LIHE RE CO.

KW 550 NOBFCLK & WESTERN BUYe CCe (¥ & W DIST.)
5 551 NCIFCLK S00THERS RWY. CO. o

H™°7552 NCUNT BOGD &WY. CO.
RLG_ 553 NOBTH LODISIANA_ & GULP IIB_CO.
NB T S54 NCETEAHMPION AND BATH BE CC,
H¥P 559 MOKTEWESIERN PACIFIC RR GC.
¥J 562 NAPIFRVILLE JOKCTION BWY., <O,
YAR 563 NORTHEMNR ALBERTA RAILWAYS CO. e
NBST 567 THE KEW PBLADNFELS & SEEVIIY BR_Co,
NSpc 570 BOETH STRATFORD LG CCRE.
¥58 _577 TUE BEWBURGH & SOUTH SHOBE_BHY«_CCe
S0 578 Sy CIL CO. OF PENNA,.
AD 580 NORFCLK, FPRANKIIN & DARMVILLE BAILWAT_CQ.
HHM 581 CONSCLIDATED BAIL COBP.
NFD 582 NORPCLK, FRANKLIN € DANVILLE EHY. Gl
8RXC 583 BCERESFOGT CONNECTING RR CO.
BHCO 584 MARQUETTE & UUROY NTH. BE COe, INGs
MHIR 585 MEW LOPE & IVYLAND BER CO.
OTR S06 TE OAKLAND TERBIRAL BNY.
OCIR 587 OCTOEALO BHY, IKC.
HOKL 591 ROATEWESTERN OKLAHONA REB_GOs
ONgY 552 QGLENSBUIG DRIDGE & FORT AUTHORITY
PPE_ 595 PACIBIC FRUIT EBXPRESS_CO.
OUW 596 OREGCH & HORTHWESTEGN RR €O,
OPFE 597 OREGCH, PACIFIC & EASTERD_ BWYa_KO.
OlD 598 OmAlA, LINCOLE & BEATRICE ENY. CO,
OF__ 600 _OREGCH BLECTRIC_RNY._GOa
01 601 OREGCH TEUNK RAILEAY
OCE__603 OBEGCN, CALIfe. $_BASTERM EWXeo.CO. .
O 604 OWASCC BIVER
Pt 606 PARR TERMNINAL RR ._ . —
PAS 607 PIITSBUBGY, ALLEGUERY € OCKEES HOCKS LR CQ,
PRR__ 609 PATAESGCO.G6 BACK BIVEES. BE_CQ.
PN 610 THE CUESAPEAKE & 0410 EWY, CO. (PERE BMARQUETIB DIST.)
PI___§14 PADOCAH & ILLINOIS B3

1. Uniform Alpha Code
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PAB 615 CCNSCLIDATED BAXL CORP.
POV _ 616 PITTSPURGH &_CHIO VALLEY _GWY. CO,
PTIA 619 PORTLARD TBRNINAL COe (8B4}

PC ....622 CCNSCLIDATED BAIL_CORP,
RDG .- 623 CONSCLIDATED RAIL COSE,

PICK. 624 THE _EICKENS. RR COC.

PLE 626 THE FITTSBURGH & LAXKE BRIE BR CO.
§ .__ 627 THE EITTSBURGH. & SHANNUT 5B COs.._

PCY 629 PIITSBUBGH, CHARTIERS & YCUGHIOGHENY RWY, .CO.
P, 630 THE EIONEER § FAYETTE BAILRCAD GQa
P¥ 631 PROVIDERCE & WORCESTER CO.

PRIN 632 .PORTIAND. TRACTION.COe  (PCFILANR AR & TERAINAL DIV.) .

PNW 634 THE FEESCOTT & NORTHWESTEEN KD €Oe

PAV _636 PEARL BIVER VALLEY QEB._CO.

PSR 639 PETALUMA & SANTA FOSA BR CO.

PNS._ 640 PHILADELPHIA & NORFCLK STEAMSHIP

PY3 644 THE EECOS VALLEY SOOTHERE F¥Y. CO.

PPU__645_PEORJA. & BEKIN_UNICGH_GEY. €0.

PIC 646 PECRIA TERNINAL €O.

PHD 647 PORT HUBOK.AD.DETAOIL IR CQ.

PIR 648 PORT JERSEY

BFCF 650 BREMERTON PREIGHT CAB FEHBY_

PCE 651 PCINT CQUFORT & HOFTHERN 5WI. CO.

QAP _555_Q0AUMY, . ACAE_& _RACIFIC EN. £O.

QBR 656 QUINCY RL CO.

Q¢ 650 QUEAEC CENTEAL BAILEAY CO. . .

PBNB 659 PHILAe, DETHLEHEN & HEW PMGLAND BR CC.

R5D.. 662 RCCHESTER. SURNAY .. .. ..

R¥P 663 RICHROND, FREDERYCKSEONG & PCIOBAC RE CO.

BY___664_HAHNAY_VALLEY DeR. BAUWAYL ¥

87 665 TUE BIVBR TERAINAL BAILEAY CQ.

BIN. . 666.TO8 RAILEAY TRAMSFER CO._OF 1B CITY QF HIBENAROLIS

B3 669 THE GOEBEBAVAL AND SAGUENAY BHY. CO.
aR_“_2;].&131ill_jllnn_ﬂAzx_Ban_ﬁc.____,

RSP 3 QO5CCE, SHYDER & PACIPIC FWE. GO,
R55° 7675 BOCKEALE, SANDOW E S00TAFNN EE &b,
BCB 676 BRCCRICH & QoW HWY.

PBYVE677 THE FORT DIEHVILLE UH

SRH 678 SAPINE RIVER & HORTHEGN BE CO.

5SDK 679 SAVAMNAHL STATE DOCKS RE ¢Ca

S5JB_ 600 SI. JOSEPH DELL EWY. CO.

TT601 S5UNTER 6 CHOCTAR DT E0.

58 6502 ST.MARY'S BB CO.

SIT 663751, a0SERY TraAIFAE T EE €O,
SIAT 685 $7. JOHNS DIVER TEROINAL

SNC 686 5THASDOEG IR Cay

5S¢ 687 STROODS CREEX & NUDDLETY §B

SLGH 690 SALT LAKE, GAFIELD & WRSTrXEd EWNY, <O,

SAH 691 SANDEBSVILLE RR COs _

SLSPT69378T. Lo0I5=540 FRANCISCO TNY. CO.

S3H_ 694 S7. 1QUI3 SOUTUWESTERN 28Ye CO.

SLC™ 696 TUR"SAN "1DIsTCENTEAL RETCES

S¥ 697 SACRANENIO ROBTUERYN BNY,.

SDAE 702 'Sad LIEGO & ARIZONN EASTEEW DHI. €O,

558 _704 S0UTH SHORB

SLANT 795753, :hunlncE‘Eﬁ"ﬁi?“‘EF‘EITTIT‘iiTT'ﬂmIEIZAaoi COib.

S8319_706 SOUTHRRM SAN LUIS_VWALLEY BE CO.

S5 T 7077SAHD SERINGSTHNY. COa

TSU 709 TOLSA-SAEOLPA UNION BNY. CO.

1, Uniform Alpha Code
2. ACI Code
3. Railroad Company Name
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D¥R 711 CAPF ERETON DEV. CORP. (CCAL DXV.) DR¥7O Ki
SCL _ 712 SEABCARD COAST_LINE_BR CC.

Yo

S1L "T7V4TSEATEAIN LINES, INCT
SERA 716 SIEBFA BAILROAD CO.

SBK ~ 718 SOUTH BROOKLYN BWY, CO.
sxnn 720 SOQUTHBER INDIANA BWY., INCa

~721 5007 BERY FACIFIC TRANSEDHTITIGN CO,
SOU 724 SOUTBERN DWY. SYSTEE

SI T 727 SFOKANE INTERNATIONAL BR CC.
SIRT_729 THE SIEWALTSTONN 0B CO.

SHUN 734 SONSET RAILNAY CO,

SCT 735 SIOQY C11Y TERMLEAL RWY, .
SOPR 736 SCUTH PLERCE RR

FCP 738 PERRCCAKRIL DEL PACIFICO, Seda DB C.¥. (PAC FC DRL P)

STE 739 STOCKION TEEMINAL & EASTEEN EBR
SEY 741 SANTA BARIA FALLEY BB CO.

TEXC 750 TEXAS CENTEKAL RE CO.
ON1 754 ONTAFIC HORTULAND HKY.

TAG 755 TENNESSEE, ALABAMN & GA. FiY¥, CO.
TRRA 757 TERBINAL BE ASS0C., OF ST. LOUIS

TASD 758 TERMINAL EWY., ALABAE] STATE DACKS
ThBL 759 TACOMA AONICIFAL BELT LIBE BRY.

TP 760 NISSCURTI PACIFIC BR CO.
TCT 76% TEXAS CITY TREMINAL BRY. CC. :

T4 762 THE 1EXAS NEXICAN RWY. Cle

TPEP_763 TEXBE PACIFIC~MISSQURI PACIFIC TRREMIUAL BE OF N, .ORLEAS

TOE "764 TEXAS, OKLAHOLA & EASTERE BE CO.

TSE 765 TEXAS S5COTH- EASTEEN BR_CGCs
TENN 767 TENNESSEE BAILNAY CO,
TP 769 TCLEIO, PEQRIA & WESTEAM BB CQ.

o7 771 THE 1C1ED0 TERAINAL BB CC.
THD 774 _THE TCRCNIO, UABILTCHN & BOFPALO BWY. COQ.

IPT 770 CCNSLIDATED BAIL CORE,
TRC _779 TECHA BiY. COQ.

TOV ~702 TCOEIE VALLRY iWNi. €O,

TCG 743 IUSCCHfICOBNBLIl & GIL) ERBD BE CO. .

T5 . 704 TIDENATYE SOUTHENN_BNY.. CCs
TaN 785 THE 1CLELO, ANGOLA & WESTREN ENY, CQ.
THH 768 TEXAS-REN WEXICO RWY._CO.

SB 791 SCUTE DYUFFALQ RAILNAY CO.
SOT _ 792 SQUTH QEAHA TERENINAL GRIs_€Qe

SJL 793 87. JOHNSBORY & LANOILLE CIY. BA.
584 794 SAN DANUEL ABIZONA RE_£Ce

TH 795 TEXAS & YORTUERN BRY. CC.

T¥C . 796 TYLERDALE CONNECTING
WRNKE 797 NAENICK ZNY, CO
_..796 TEIN BRANCH BE CO,

Si”7799 STEEITON & UIGHSPLEE BR CC»

UP _ 9802 UNIOM PAC. BE CO, (ONBGON. _SBORT LIVE:QE la=BASO R & NMAYIGAT.)

080 803 ONIOS BR Q0. (PITTSEOBGH, Phd)
ORY__B04 _OKION RY. OF_ARMPURS

UNI 805 USITY EWYS. COa

807 ONION TEENINAL.EWY,  [OF_§7. JOSRPU, MO,y 0

UnP 808 DEPES nEHION & PLYNGOTH BE €O0.

OThR __ 809 ONION TRANSPORTATICN
UZAU 811 UIAY BNY. CO.
VALE 814 TUE VALLEY RR CQ.

1. Uniform Alpha Code
2., ACI Code
3. @Rallroad Company Name
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VAHD B15 VIRGINIA & MARYLAND BR

Y50 816 VALDCSTA SOQUTHEBN_RR
VIE 8317 VERHCNT BWY. INC.
V3B 819 VIAGINIA BLUE RIDGE BWYg

yC 920 VIRGINIA CENTEAL BNWY.
VCY 821 VENICRA CTY. kWY, CO,

VHOR 822 VIGYCNL ROETHEEN BB CO.
VE __G624 VISALIA ELECTRIC_RE_(O.

WV 826 WALLA WALLA VALLEY B¥Y. CO.
WAR . 827 WARRENIQF RR COQe

LE] 828 WAHRE SHOALS BE C,
WOV__B29 WARREN & QUACHITA VALLEX ERYa COa

WY5 830 BYANIOTTE SOUTHEEEN BR C,
WIfn._ 831 WASHINGTCN, IDAUG .6 BONTANA RNXa CQa

WNSB 832 WABREN & SALINE RIVER RO CO.
RYT 633 WYANCCTTE TERNINAL RO CQ.

WAL 634 WESTERN ALLEGHENY HR CO,
HLO, 635 WATEFLOQ_RR.COa.,

WUWN 837 THE WEATHERFORD, NINEAL WELLS & NOLTHWNBSTEN EWY. CO.
WREC 638 WESTERN FAIL BOAD CQe

L1} 839 WESTERN MARYLAND BRNWY. COD,.
KP_. B840 THE SESTERN PACXFIC_BE CCa

WA~ BUY THE KESTERN RuY. OF ALABANA
WHN . B42 CCHSCLIDATED BAIL_COER.

NCIR 844 WCTU BRWY. CO.

KPY 845 WHITE PASS € YUKON ROOTE.
¥SYP 846 WHITE SULPHUR SPRINGS & YELLCNSTONE DWRY. CO.
KNSC 847 WHUITE MOUNTALM SCENIC BB

WAG 848 WELLSVILIE, ADDISOH & GALIION EBR ComP,
HAZC 849 THE.NASEINGTON. TEKMINAL CCa

L] 850 WINCHESTER & WESTREE RR CC.
W¥PF_ B51.7HE GIHFIELD. D& CO.

WHFR 852 WIKFREDE 18 CO.

9SS 0854 ¥INy3%0H=SALEO_SOUTHLOUMD ENT. CO.

¥101 865 WESTERM QHIO RR CO,

WVH__ 066 WEST_YIERGINIA.NODTHEON. RA C.

HBTS 867 WACO, BEAUSONT, IBNITY & SADINE ENY O,
WLFDE 869 NOLYIDOBQ BR.£0e, INCa. .
VT 072 YASIEA VALLEY TRANSPOBTATION €O,
JXN....8723 YODRKA WESTEEL RE_CO.
¥S 875 YCOUUGSTONN & SOUTHERE RiY. COa
YANTBTETYANCEY BER S

fh 877 THE YOOUNGSTOWH & NOGTHERD BA CO.
BICO" 950" BCSTCH TERMINALTCOL
€057 $51 CHICAGO UNION STATION CO.

F500 952" FONT SIREET ONION DEFOT ¢C.
JICO 953 JACKECHVILLE TERAINAL CO.

LART 35U OS5 INGELES UNION DASSENTYN THRATTLL
B1C0 955 HACON TROALNAL £Q.

OUBD ‘956 "THE CGDEN UNIOH BwY, & BIECT &O.
SPUD 957 ST. FAUL ONION DEPOT CO,.

TUST 9S8 TEXAEKANA ONIOH STALZON TRUST =
DUTIC 959 DALLAS OHION TERBINAL

HOT "960 HEW CaLEANS TERMINAL
MCSC_ 961 BEADEIS ONION STATICH CO.
BERCT 967 0T, WASHINGTON BRNY.C

NPT 964 PORTIAND TERNINAL RE ce. (082
BCOL 997 OHITISU COLA, BNY. C0a

1. Uniform Aloha Code
2. ACI Code
3. Railroad Company Name
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Ak

ABB

ABCK
ABL

ACAL
ACY
AD
AGN
AEC
AGS
AHT
AHh

ALM
ALQS
ALS
ANG
AMR

ANR
APA
APD

ARA

2

010
o2
017
014
aos
007
ao03
580
ozl
031
029
039
033
048
0l6

ole

032
Q19
020
012

035

ARG

ARR
ART
ARN

ASAD

ASDA

ASNL
ATCO
A1SF
ATh
AUG
AUS
Avi
AP
AHH
AYSS
Bap

BAR |

BCE
BLK

1140

8CRR

BE
BEDT
8CCM
BFC
BFCF
B
aLa
BLE
BLKM
BN

011
043
009
o123
049
0gs
051
038
aol
Q42

Q48
022
025
Q4s

036
023
004

078
056

059
591

052
091
060
054
450
079
053

(06

063

069

AUGUSTA ¢ SUMMERVILLE RAILACAC CC. __

3

AKN 2RBGR

THE AKRON & BARBERTCN BELY RAILRCAD CCMPANY
ALASKA BFITISH CCLUNBIA TRANSPORTATICN CCKPAMY

ALAMEDA EELT LINE e
ALGCMA CENTRAL RAILWAY

AMERICAN COMMERCIAL EARGE LINES, INC, _
THE AKROM: CANTON & YCUNGSTChN RR CO.
NCRFCLK, FRANKLIN & CANVILLE RAILWAY CO._
ASHLEY+ CREW & NCOTHEEERM RAILWAY CO.
ATL. £ EAST COAST RAILWAY CC.

THE ALABAWA GREAY SCUTHERMN RAILRCAD (O.
ALASKA HYORO-TRAIN . .
THE AKNAPEE & WEST. RWY. CC. CIV. OF MCCLELE RIV. RR CO.
ALMANOR FAILRCAD CO. e
ARKANSAS & LOUISIANA MISSCURL RHY. CC. R
ALIOUIPPA € SOUTHERN RALLACAC CC.
THE ALTCN & SOUTHERN RAILWAY CO.
AMADCR CENTRAL RAILRCAD CCa e
THE ARCATA ANC MAD RIVER RAIL RCAD CC.

APALACHICLA NCRTHERN RR CCa
ANGELINA & NECHES RIVER RR CCe
THE APACHE RAILWAY CCNPANY o
ALBANY PCRT DISTRICT

ARERCEEN & ROCKFISH RAILRCAC CO.
ARCADE AM ATTICA RALRCAL CCRP.
ALEXANDEER RALROAL CCMPARY

ThE ALASKA RAILRCAD

ANERICAN REFRIGERATCR TRANSIT CO. . ... . .. .
THE #RKANSAS WESTERN RAILBAY CC.

ABILENE ¢ SQUTHERN RALWAY CC. e,
ATLANTA § SAMT ANCREWS B4Y RZILKAY CCa

ASBESTOS £ DANVILLE o _ o

" THE #TLAKTA STONE MTN, €& LITFrCNIA RHY. CGQ.

UsS. ENEFGY RESEARCH & DEv. ACMINISTRATCN __
THE ATCHISON, TOPEKS € SAATA FE Ri¥e COs

ATLANTIC € WESTERN RALLWAY CC. . _
AUGUSTA RALLROAD CD.

ARGCETGOM VALLEEY RALRCAL CC.
ATLANTA ¢ WEST POINT RALLECAL CCe . . s

ALGE Sy WINSLOW & WESTERN FAILWAY CO.

ALLECGHENY & SOUTH SICE e
BUTTE, AMMCONDA £ PACIFIC RAILWAY CO.
BANGCR AND AROLCSTCOK RAILAOAD CO. _
BRITISH COLUMBIA HYCRC £ FOMER ATHORITY
CCNSCLIOMTED RAIL CCRACRATON_ _  _ . _ .. e
BRITISH (CLA. RWY, CC.

BCYNE CI1Y RAILROAC CO. e
CCNSCLIDATED RAIL CCRP.

BROOKLYN EASTERN DISTAICT TERMINAL & .
BEECH MCLNTAIN RAILRCAC CC.

BELLEFCNTE CENTRAL RR CGe . _ . o
BREMERTON FREIGHT CAR FERRY

BATH & HAMMGNDSPORT RR CCa i

THE EBALTINCRE & ANNAPCLIS AR CO,

BESSEMER & LAKE ERJE RR (Ca
BLACR NESA €& LAKE PORELL "
BCSTCN & MAINE CCRP.

1, Uniform Alvha Code
2. ACI Code
3. Railroad Company Name
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BME 073 BEAVERs MEADE £ EANGLEWCUC
BMH SEAUFORT & MOOREHESC RR CC.

BML 087 BELFAST & HOOSEHEAD LAKE Fa (C.

BMS _ 073 BEERLIN MILLS i

BN 076 DLRLINGTEN NORTHERN (0.

BAML 457 AURLINGTCN NORTHERN (MANITCEA} LIMITED __

BO 050 ThEE BALTIMORE & CHIC RR (0.

BLCT 064 THE EALTIMORE & OHIG CHICAGL TERM. RR CC._

BRC 083 THE EELT RAILWAY CO0. CF CRICAGO

BRFD 088 BRANFORD STEAM RA[LRACAD . __

BRR 207 BELTCN RR (O, :

BRMN 066 BLACK RIVER & WESTERN CORFe_ . __ .

BS 065 BIRMINGTLN SOUTHERN RR (C.

BICD 950 BCSTLN TERMINAL CO. e

BVS 055 BEVIER & SOUTHERN RR CG.

BAN D84 BAUXITE £ NORTHERN RAILLKAY CC._

CACY 114 CCOPERSTCWN & CHARLCTTE YALLEY RR COFPe

CAC 092 CAG1Z RR CQ.

CAGY 177 CCLUNBUS & GREENVILLE RWY. CCev INC.

CARR 113 THE CARRCLLTON RR. e —

CBC 104 CARBLN CCUNTY RWY. CCo

CBL 215 CCNEMAUGH-L BLACK LICK RR CC.  __ R

cco CLINCHFIELD RR €O

CCR . 201 TrE CORIATH € CGUNCE RR C(. e s

CCT 112 CENTRAL CALIFCANIA TRACTICN CC.

CEl 129 MISSCUR]I PACIFIC RR CO. . T

CF  09% CAPE FEAR RAILWAYS, INC. :

CGA__ . CENTRAL CF GEQRGI@ RAILACAL CC.

CGT 115 ThRE CANACA € GULF TERMINAL RAILMAY €€

CHH _142 CHESWICK £ HARMAR

CHP ~ 470 FEERACCARAIL CHIMUAMUA AL FACLFICG: S.A.

CHR 117 CHESINUT RIDGE RAILWAY CC. .

ChTr 139 CHICAGO FEIGHTS TEKMINAL TRANSFER RR CO.

CHY 124 CrATTAHOCCHEE VALLEY RhY. (C.

CHh 179 CHESAPEAME HESTERN RAILKAY

CI 101 CAMNBALA & INDIANA RR CC. — L _
CIC 111 CECAR RAPIDS & 10WA CITY FAlLhAY cu.

CIL 137 LCULSVILLE & NASHVILLE RR GC. (CHIC. INDIAM. & LCUIS.)
CIM 130 CHICACO € ILLINOIS MIDULANEG RpY. CO.

CIND 116 CCNSCLIDATED RAIL CORP. .

CIRC 1BS5 CENTFAL I0WA TRANSP. COOP. LBA CENT. IChA FKY. CO.
CIRR 222 CHATTAHOCCHEE INDUSTRIAL RR
Cih 150 CHIC2GO £ ILLINDOXIS WESTEAMN RR
CKS0 10T CCNDCNs KINZUA £ SCUTHERM RA CC. __ e
CLC 163 CCLA. L COHITZ RuY. CO.

CLLO 188 CLAREMONT & CCNCORD RHY._CCay INCs
CLIF 181 CLIFFSIDE RR (0.

CLK 093 CADILLAC £ LAKE CITY RHY. CC.
CLP 169 THEE CLARENDON & PITISFCRL AR L.
CHER 180 CLURTISy FILBURN & EASTERM RR (0. ___
CN 103 CANALIAN NATIONAL RAILWAYS -
CNJ _ 119 CCNSCLIDATED RAIL CCRP. .
CNL 159 CCLUMBIA, NEWBERRY & LAURENS RR (0.
CNOR_167 CINCINNATY NORTHERN .
CNTP 153 THE CINCINNATIs NEW CRLEANS & TEXAS FAGIFIC RhY. CO.
CNih 131 CHICAGO & NORTH WESTERN TRANSP. €C.
CNYK 151 CEANTRAL MEW YORK RR CCRP. B
€Q 125 TrE CHESAPEAKE & CHIC RMY., CC.

1. Uniform Alpha Code
2, ACI Code

3. Railroad Company Name

D-14




1
CCLl

cop_ |

cp

CPLY
CPTC
CR

CRE

CRI _

CRN
CRP
cs
csL
cse
css

CssL

CIN
CLRB
CuUsT
CUva
cv .
Ch
£he .
Cal’
Chp
ChR
€r .
o
oc
peI
DM
0K

oLe.

o

DNIR
DMH
DNU
DNE

BCE |

OR
DRGW
OR!
L1
01
[
DTS
oLIc
DYR

ovs .

ow
OviML
bwp
EACH
ECH
EEC

2

164
166
105

141
149

190
189

1432
106

157
_tat

168
0%0
as7
184
6851
188

120

i58
_oas
“132

112

180

“209

186
362

_ 195

T 210

204
213
220

_.202

212
200
191
197
192

L2117
219

208
208
959
7i1

193

218
242
2417
229

3

CCLOMELS 1SLANU
CITY OF PRINEVILLE RkY.

CP RAIL (CANADIAN PACIFIC LiC.1

CLCUCERSFCAT & PCRT ALLEGHARY.
CANP LEJEUNE RAILROAL CC.

CANIND, PLACERVILLE & LAKE YAHOE AR (O,

CHICAGC FRODUCE TERNMINAL LC.

CCNSCLICATED RAIL CORP. .
CCNSCLIDATED RAIL CORP. (EASTERN DISIRICT)
CCNSCLIDATED RAIL CCRPa o
CAROLINA & NORTHWESTERN RhY. CCe
CENTRAL RR OF PENANSYLVAN[Z .
TFE COLORADO & SCUTFERAN FwY. CO.

CHICAGC SHORT LINE RhYa (C.

CAMAS PRAIRIE RR CO.
CHICAGO SCUTH SHORE € SOLTE BEMD RR_
CANALA STEAMSHIP LIANES

CANTCN RAILROAD (O. . e o
CLRTIS BAY RA CO. e
CHICAGG UNION STATICN CO. _ .

THE CLYAFDGA VALLEEY ReY, CC. —
CENTRAL YEERMCNT RWY. CC. — _

THE COLCRADO £ WYCMING Rwy. CCo

SEABCARL COAST LINE RR (CHARLESTCN & WEST._ CAROLINA) _
CHICAGD & WESTEN INCIANA sa cc.

CALIFCRNIA RESTERN RR
CCAMLLIA & ZACATECAS RWo L

DELRAY CONNECTING RAILRCAC COMPANY . . .
DES ACINES L CENTRAL IChi RAILWAY GO ‘
DELA¥ARE & HUDSON RAILWAY €Co ____
DCNEFHAN, KEASETT & SEARCY RRY,

CORUNFCND LIGHTERAGE . o e e e vam

DETRCIT & MACKINAC RWY. CC.
DULUTHs MISSABE & IECN RANGE RWYe CO. . .
TRE CANSVILLE AND MCLNT FCRRIS RR CO.

DES MCINES UNION RWY, CC, e

OULUTH ¢ NORTHEASTERN RR (Q.

CE QLEEN & EASTERN RA CC. e
DARDANELLE & RUSSELLVILLE RR COQ.

ThE CENVER & RIO GRAMCE WESTEM AR CO.

‘CAVEENPORT+ ROCK ISLAND & NCRTWESTEEM Ri¥. CE.
DURHANM € SOUTHERK AwY. €Co . . _
DETRCIT TERMINAL RR CO.

DETRCIT, FCLEDD € IRCNTCM RR CO. o

THE CETRCIT AKD TCLECC SKCRE LINE RR CO.

DALLAS UNLON TERMINAL i

CAPE BRETCN DEV. CORP. {CCAL DIV.) DEVCC RhY.

DELT# VALLEY & SCUTHERN RaY._ COD.

DETRCIT & WESTERN —

DUE HEST MOTOR LINE

DULUTHs BINNIPEG & PACIFIC AmY.) ~
EAST CANCEN & HAGPLAMD AR, CCe
EL DCRADC &L WESSON RhY. CC. :

EAST ERIE COMMERCIAL RR

1, Uniform Alpha Code
2, ACI Code
3. Railrcad Company Name
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L0 0 1. s 4 o 48 43 b s e 5 41 . b

1

EJE
EJR
EL
ELS
EM
EN
ETL
ETHN
EV
FaL
FLON

FCIN

FCH
FCp
FCOM
FLMA
FEC
FERR
F4G
FL1
FAS
FOR |
Fp
FPE
FRON
FSLO
Fsva
Fud
FhD

Fhad__

GA

GAND .

GBh
GC
GCH

GETY _

GFC
GhHH
GJ
GM
GNa

GVMARC

GNA

GNhR

GRN

GANR

GAR
GSF_
GSh
GIC
GlW
Gy _
GhE

GhIN_

GhR
HB
HBS

2

238
245
240
.24l

246

228
(234
231

_ 508,

212
215
138
266
473
263

2174
282
245
2460
273
952
279
an
268
274
29%
298
32
249
287
294

293
321

.. &90

ar
314
207
320
308
322
02
.. 300

05

308

..323

303
319
3
_330

329

_ ECSS5 LAUNCH & TUuG e e

3

ELGINy JCLIET § EASTERN RbY. CDo {CHIC. & CUTER BELT)
EAST JERSEY RR ANO TERMINAL CCo - . _ o
CCNSCLIDATED RAIL CCRP.

ESCANABA & LAKE SUFERICR RR €Ca . _ . __ .
ECCENMODA & MANETTA RwY.
ESQUINMALT & NANAIMO RWYa CCu . __
THE ESSEX TERMINAL RwY. (L.
EAST TENNESSEE & WESTEAN MoCe RR COe. . ____
ThE EVERETYT RR CG.

FEDEFRAL EARGE LINES e e e e e,
FERRCCARRIL DE NACOZARI. 5CT.

FRANKFGRT & CINCINNATI RR CCo . ——
FERRCCARRIL MEXICANC (MEXICAN)

FERRCCARRIL DEL PACIFICC, 5.he DE G.Vs (PAC FC DEL P}
CHIC. & MW TRANSP. COs (FTa CCDGE+DES NCINES £ SCUTH HWY.)
FERRCCARRIL OE MINATITAN AL CARMEN N
FLCRIDA EASY COAST RuWY. (C.

FELICIANA EASTERN RR CC. -

FCNDA, JCHNSTORN & GLOVERSVILLE RR CC.

FCRT MYERS SOUTHERN AR CC.
FCRE RIYER RA-CORP. .
FCABYCE & PRINCETCN AR CC.

FAIRFORTs PAINSVILLE & EASYERN AwWYe €O. . -
FERD INANC RR CC.

FCRY STREEET UNICN DEPCY CCa |
Fl. SNITH & VAN BUREM RWY. CC.
FT. WORTH BELT AWw¥. €0 . _  _ . o
F1, WORTH & DENVER RWY« CCe

FT. WAYNE UNION . . _
GECRCIA RR CO.

THE CECRGLA NORTHERN RKY. CCo_ _ e
GREEM 8AY & WESTERN RR CC.

GRAMEN CTYs RR €Q. _ e
THE GARDEN CITY WESTERN AkY. €O
GETTYSBURG RR CO. o
GAANC FALLS CENTRAL AWY, CC.y LTD.
GALVESTONy HQUSTCN & RENCESCN RR COa
GREEARICH & JOHNSCNVILLE RhYe CCo
GAINSVILLE MIDLAND RR CCo .
ILLINIIS CENTRAL GULF RA €C. (GULF, FOBLE € CRI0 AR CO.)
GREEM HTNs RR CORPe __ . __

GRAYSCNI &y NASHVILLE & ASFCCRN AR €O
GENESEE € WYOMING RR €C. __ __ _
GREEMILLE & NCRTRERN Any. CC.
TRE GRANC RIVER RwY. CCo . __. —— .
GECRCETGAN AR CO.

GEGRGIA SOUTHERN & FLORILA RWY. GG
GREAT SCUTHHEST Ru.Res INC.

GULF TRAASPORT L o
GRANC TRUNK WESTERN AR CE.
GRAFION & UPTON RR €Co . . _ _ _ __.
GALVESTON WHARVES

GCODMIN AR INC. . . .
THE CAEAT HESTERN RMY. CCe :
HAMPIAN & BRANCHVILLE RR_(Q.__ .
HCBCKEN SHORE AR

1. Uniform Alpha Code
2, ACI Code

1.

Rallroad Company Name
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HBT 342 HCLSTON £ELT & TERNINAL RhY, CO.
ngc 326 HILLSDALE CTY. RWY. CO.y 1A, -
HE 328 MCLLIS & EASTERN AR CO.

H1. _339 HCLTCN INTER~URBAN RhY. CC.

HLNE 338 WILLEBCRC £ NORTH EASTERMN RWY. CO.
HMR _ 335 HCBOKEN WANUFACTURERS o
HN 332 THE FUTCHINSON & NORTHERM RwY. CO.

HPTQ _3&66 HIGh PCIAT, THOMASVILLE § CENTOMN RR CCo

HROL HLOSCN RIVER DAY LINE
HRI__334 HARTHELL RWY. CO. _.

. _HLESCN & MANHATTAN R

HS 334 MARTFORD & SLOCOMB RR CO.

HEW 33] HELEMA SCUTHWESTERN RR CC.

HT HCRWAFD TERMINAL

HLBA HUDSIN Bay

IAT 513 ICWA TEMINAL RR (0.

IBY_ 350 THE INTEMATONAL BRIOGE & TERMINAL (0.

IC " 351 ILLIMDIS CENTRAL GULF RR CC. (ILLINCIS CERTASLT

ICG__350 ILLIMIS CENTRAL GULF RR LC.

IGN" " INTEFNATIONAL-GREAT MNCRTHEAN

IHB __357 INDIANA FARBOR BELY RR CC.

INT 361 JNTESTATE RR CQ.

I1SUT T ICWA SOUTHERN UTILITIES {¥CUTFERN INC. R, lBCol

I8 _ _ISLANG TUG AD BARGEE R
ITC ™ 354 ILLINOIS TERMINAL RR CCa’

It 353 IMOIANAPCLIS UNICN e e e e

JE T JERSEYVILLE & EASTERM
JGS_____ JAMES GRIFFITHS & SCAS
JSC JCHNETCHA & STCNY CREEK AR CCL

JTCO 953 JACKSCNVILLE TERMINAL CC. e

KC 410 THE KANARHA CENTRAL RHY. CC.

ke KANSAS CITY CONNECTING RA €C. .

KCHG ~~ KENSAS CITY, MEXICC € CRIEMN?

KCNW 411 KELLEY'S CREEK & NORTHRESTERN RR_CD._

KCS 400 THE KANSAS CITY SOUTHERN Fh. CO.

KCT 401 KANSAS CITY TERMINAL RWY. GCo

KChB KANSAS CITY WESTPCRT BELT
KENN 403 KENNECOTT COMPANY RA
KIT 402 KEENTUCKY & INDIANA TERMIMAL RR COQ.

KN 414 THE RANSAS € NISSCURI Rh¥. & TERMINAL €C.

KNC &12 KINGCOME NAYIGATICN

KNCR KLAMATHh NCATHERN RiuY. CC.

KT 405 KEENIUCKY & TENNESSEE RWY.
LA 441 LCUISIANA L ARKAWNSAS RhY. CC.
LAJ 428 LCS ANGELES JUNCTION RhYa CCa

LAL__398_LIVONIA, AVON € LAKEVILLE AR CORP. . ____

LAPT 954& LCS ANGELES UNION PASSENGER TERMINAL
LASB 409 LACKAKAXEN & 5TOURBRICGE RR CCRP.
LAWY 437 THE LCRAIN & WEST VIRGINIA Rhy. CC.
LER 447 THE LOWVILLE & BEAVER RIVER RR CO.

LC 426 LANCASTEER & CHESTER RHY. CC.

LCCE LEE CCUNTY CENTRAL ELECTRIC

LORT 407 ThE LAKE FRONT DOCK & RR TERMINAL COL
LOTC 439 LARNCALE TRANSPORTATCN CC. . .
LE LCUISIANA EASTERN RR

LEE 408 THE LAKE ERIE & EASTERN AR CC.

1. Uniform Alpha Code
2. ACI Code
3. Railroad Company Name

D-~17




1

LEF
LEFH
LEN
LhR
Ll
LN
LHT
LN
LNAC
LNE
LNG
LAk
LCAM
LPB
LPN

2

423
424
421
429
438
127
488
444
446
413
434
442
448

443

450

LPSG ..

LRFA
LAS
[8-1:14

LSl .

Lso

LSTT,

Lt
LIC,
LLN

Ly.._

LH
LV
M2A
MAYH
ME

435

_ 427

%20

425

445
417
404

422

430

431

451
419

469
509

MBRA

LI
NC
MCER
MCA
MCRR

HMCSA

MO

(MOP _
HORY"
MOh_
ME

MEC_
MET

METH,

HF
MG
HGA

MGRS

MH
MHCO
MHN

NI _.

MID

MIOH,

MIGN
1,
2.
3.

460

_AT2

461

466

4908
548
403
205
455
510
511

L4358

523

%97
292

552

584

5681
513

479
s0L

3

LAKE ERIE, FRANKLIN & CLAGICN AR CO.
LAKE ERIE & FT., WAYNE AR CGa . ___

THE LAKE ERIE & NCRTHERN FhY. COs

CCNSCLICATED RAIL CORP. , e
TRE LCNG ISLAND RR CC.

LITCHFLELD & MADISON {CHFICa £ Voks TRANSPo_CCod
LCUTSIANZ MIOLANC TRANSPCRT

LCUTSVILLE & NASHVILLE RF CCe

LCULSVILLE, NEW ALBANY & CCRYDCON RRCOS
CCASCLIDATED RAIL CCRP. e
LACN2 £ NCRTRERN RhY, C0O.

THE LOUISIANA € NORTHWEST RR €€, _____. _.__.
LCUI SIANA MIDLANE RHY. CC.

THE LCUISIANA & PINE BLUFF Pw¥. CCo, . __ o
LCNGVIEW, PORTLAND & NCRTFERK RiWY. CCo

_LIVE 0AK, PERRY & 5. GECFGIA RWY. COs_ _ __.__ _

LITTLE RECK PORT RA
LAUR INBURG & SCUTHEFM RR €C. . .. . ——
THE LA SALLE & BUREAU CTY. PR CO.
LAKE SUPERIOR & ISHFEMING RR CCa
LCUT SIANA SOUTFERN AkY. CC.

LAKE SUPERIUR TEMINAL & TRANSFER RHY. CC.
THE LAKE TERMINAL RR CC.
LAFFERTY TRANSPORTATION
LUDIAGTON & NORTRERN RWYe
CENSCLICATED RAIL CCRPe
LCULSYILLE & WADLEY RuY. CCa
CCNSCLICATED RAIL CCRP. __ .
MACMA ARIZGNA RR CO.

MAYWCOD & SUGAR CREEK
MCATFELIER & DARRE RR €O
MERICAN & BIGBEE RR 0. _ __
MARIANNA & BLOUNTSTCRN RA“EC.
CCASCLICATED RAIL CORPe . . . . .
MASSACHLSEETTS CENTRAL

MG CLCUD RIVER RR €O e
TrE PONONGAHELA CONKECTING RR €O,
NCSCChs CAMDEN & SAN AUGLSTINE RR

‘MUNLCIPAL DOCKS

MEXICANN PACLEIC RR COeyINC. (FERROCARRIL MEX.DE|,_PACIFICO)
NACISON RWY. COuy INC,

NINNESOTA, DAKOTA & WESTERN RuYe COs
HCRRISTOWN & ERIE RR CC.
BAINE CENTRAL AR CC.

NCLESTO & EMPIRE TRACTIONCC. ™
MUNICIPALITY OF EAST TRGYs wISCONSIN
NIDDLE FCRK

THE POBILE & GULF RR C€Ce. .. . . ... .
ThE FONONGAHELA RWY, CCa

FERRCCARRILES NACIONALES CE_WEXICO (MATSLs RRYS OF MEXICO)
HCLNT AGGD RhYa €O,

MARQUETTE ¢ NURON MTA. RR CCes ING,
CCNSCLIDATED AAIL CCAP.
MISSCURI-ILLINCEIS RR €Co _ . _ ___
NIDWAY

MIDDLETORN & HUMNELSTCAN FR_CC.
HICHIGAN NORTHERN RWY¥e CCey INCS

Uniform Alpha Code
ACT Code
Railroad Company Name




1 2 3
MILW 140 CFIC£GD, MILWAUKEE, 5T. FMUL & PACIFIC AR _CC.
MINE 474 M{NNEAPOLIS EASTERN AwY. (C.
MIR 522 MINNEAPOLIS INOUSTRIAL RwYs CCw |, _ . . __ ___.
MIS5 502 MISSISSIPPIAN
MJ __ 459 MANUFACTURERS® JUNCTIGN FhY. €O
MKC 583 MCKEESPCRT CONNECTING RR (L.
MKT 490 MISSCURI-KANSAS=TEXAS RR (Cu. ... __. .
MLD MICL £ND
MLST. . MILSTEAD e
MNJ 475 MICOLETCHN £ NEW JERSEY RhYs COoy INC.
HANS__ABO MINNEAPCLIS: NORTHFIELD & SCLTHERN _RWY,
MOT MARINE CIL TRANSPCRTATICH
MCTIGC__.  MCNTFEAL TRAMWAYS
MCV 507 MCSHASSUCK VALLEY RR CL.
MP . 494 MISSCUR] PACIFIC RR CO. .. __. ..
MPA 463 MARYLAND & PENNA. RR CO.
HRS__ 460 MANUFACTURERS RWY. CCo ___
MSE 506 MISSISSIPP! EXPORT RR GL.
MSLC 486 MINNESQOTA SHMORT LINES CO. _._.__
M5TR 471 ThE MASSENA TERMINAL RR (C.
MSV__ 503 MISSISSIPPL £ SKUNA_VALLEY_ RR CO._
MIL 467 MYSTIC TERMINAL CO.
M1CO 955 MACOM TERMINAL CC.
MTFR 484 THE PINNESOTA TRANSFER RhY. GC.
MTR__%00 MCKTCUR RR CO.
MNTn 520 MARIMETTE, TOMAHARK & WESTERR AR
MUSC_G61 MEMPFIS LNION STATCN_CCe _ _
HVT MT. WERNCN TENMINAL
MhR 486 MUNCIE & WESTERN RR CO. _
MnRC 962 MT. FASHINGTON Rh¥. CO.
NAP 525 THE MARRAGANSETT FIER RR CC.y INCe _ _
NAR =563 NCRTHERN ALBERTA RAILWAYS (L.
NB _ 554 NCATHAMPTON AND BATH RR (L. e . —
NBST 567 THE NEw BRAUNFELS & SERVIEX RR CO.
NC 449 LCUISVILLE & NASHVILLE RR CC. (NASHYLE, CHATZNODGA £ §T. LOUIS)
NCAN 356 [MCAN SUFERIOR LTO.
NCM 286 FERRCCARRILES NACIONALES CF PEX(NATL.RKYS.CF MEX.J(CARS MKDJNDEM)
NCT 2910 FERRCCARRIL NACICNAL DE 1ERUANTEPEC(TERUBNTEFEC MAT'L.)
NEZP 537 NE2PERCE RR CO.
NFO 582 NCRFCLKs FRANKLIN & DANVILLE RHY. COe
NHIR 585 NEw LOPE & IVYLANC RR CCo . . . .
NIAJ 538 CCNSCLIDATED RAIL CCRP.
NJ 552 NAPLERVILLE JUNCTION RWYes (Ca _
NJIT 533 Nodes INDIANA & ILLINCIS FR CCo
NLC . 534 NEW CRLEANS & LOWER COAST BR (Lo _ _ —
NLG 553 NCRT+ LCLISIANA ¢ GULF AR CL.
NN 530 NEVACA NCATHEAN RWY, CO. .
NCoM HEXICC NCRTHWESTERN
NOKL 591 NCATFRESTERN OKLAFDMA RA CC. o
NOPB 536 NEh CRLEANS PUBLIC BELT KA

NCRH NCRMETAL U
NCT 960 NEw CRLEANS TERMINAL
NCIM NEW CRLEANS, TEXAS & MEXILC

NPE 549 ACRFCLK & PORTSMCUTH BELT LINE RR CO.
NPT_ 964 PCRTLAND TERMINAL RR CC. (CREJ) _____
NS 55§ NCRFCLK SCUTHERN RNY. CC.

NSC . NERTEX S.5. [
NSCT NIAGARA, ST. CATHARINES & TCFONTO

NSARF 570 NCRTr STRATFORD RR CLRP.

1l, Uniform Alpha Code
2. ACI Code
3, Railroad Company Name
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1 2
Ny> NN
Nw 550
e 559
NYCN
NYD 542
NYLB 539
NYSW 546
OCE 403
OCIR 587
[v}3 600
oLe 598
orLA
CNRY 592
ONT . 754
Ohw 596
OPE 597
OR 604
o1 &0l
OTR 586
OURD 956
PAE 615
PAM &07
PaLT
PEL .
PBNE 659
Pom _&09
PEVR 677
PC _ 622
PCN 651
PCY 629
PER
PE 630
PFE™ 595
PHD __ 647
Pt Tel4
PICK 624
PIR 848

PLE_ 826
PN 810
PARY. ..
PAS 640
PN __634
POV 624
PRED.
PPU 645
PRSL_ 027
PR1 604
PRTD. 632
PRY 636
5 __ 627
PSEL
PSR__639
PS1
PS8 __ .
P1
PIC__ 846
PIN 619
PIRR_ . ..
PLEC

_PITTSBURGHe MCKEESPCRT & YCLCHOGHENY

" PCRT OF PALM BEACF OISTRICT

THE FGHa & SHAWMUT RR (0.

3

tHE AEWHLRGH & SLUTh SHCRE RWY. COe
KMCRFCLK € WESTERN RMY. CCe fN G N DIST.) —_—
NCRTFHESTERN PACIFIC RR (C.
NEh YORK CONNECTING RAR

NEW YORK DOCK RWY.
CCNSCLIDATED RAIL CCRP. . e
Na¥s s SUSQUEHANNA & WESTe FR CC. {WALTER G SCOTT,TRUSTEE)
CREGENs CALIF.s & EASTERM FhY. CO,_
CCTORARG RWY. INC.

GREGCN ELECTRIC Rwy, CC. i _—
OFAHE, LINCOLN & BEATRICE AWY. CO.
OFIQ MICLAND LIGHT & PChEF e v ———
CGCEMNSBUFG BRIDGE £ PGRT AUTHCRITY
CATARIC NCRTHLAND RhY.

CREGCN L NORTHWESTERA RR (C.
CREGCN. PACIFIC € EASTERM RMY. CF, e
CWASCC RIVER

CREGCN TRUNK RAILWAY e
TE OFKLAND TERMINAL RWY.

ThE CGDEM UNIGN RwY. & DEFCT wU.
CCNSCLIDATED RAIL CCAP.

PGHey ALLEGHENY L MCKEES PCCKS RR CO..
CCASCLIOATED RALL CCRP.

THE FHILADELPHIA BELT LIAE RA CO.
PHILA.y BETHLEMEN & ANEW ENGLAND RR CC. ™
PATAFSCO & DACK RIVERS AR CC. )
THE FORT BIENVILLE RR

CCNSCLIDATED RAIL CORPs ..
PCINY COMFCRT & NCRTHERN FuY. CO.
PChay CHARTIERS & YCUGHICGPENY RWY. (D4
PCAT EVERGLADES RhY.

THE FICNEER & FAYETTE RAILRCAC CQ.__ I
PACIFIC FRUIT EXPRESS CC.
PLRT HURCGN AD DETROLIT RR_CC.
PACUCAM & ILLINDIS AR

TFE FICKENS RR CC.

PCRT JERSEY

THE FITTSBURGH & LAKE ERIE RA C0. _
THE (HESAPEAKE L OHIC RhY. CL. {PERE NARCUETIE 015T.)

PHILADELPHIA & NORFOLK STEANSHIP
THE FRESCOTT & NORTRRESTEFN AR CCa
PITTLCURGH € OHIO VALLEY FhYs CO.

PECRIA & PEKIN UNION RhY. CCe
CCNSCLIDATED RAIL CCRP. . _
PARR TERKINAL AR

PORTLANG TRACTION CC. (PCRTLAND AR & TEAMIAAL DIV.)
PEARL RIVER VALLEY RA CO. )

PLGE1 SQUND FREZGHT LINES
PETALUMA & SANTA RQSA RR CQ.
PHEILADELPHIA SUBUYRBAN TRANSPORTATION
PLGET SOWLND TUG & BARGE . __. . v —— e e
PENIASULA TERMINAL CC.
PEORIA TERMINAL CC.
‘PCRTLAND TERMINAL CCJTIMELY
PCRT TCWNSEND RRe INC. . ..
PCART UTLLITIES

1, Uniform Alpha Code
2. ACI Code
3, Railrcad Company Name
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1

PVS._
PH

QAP__

ac

ORR
623

RC
RCG
RFP
RI_
RCR

RR .

RS
(31
RSP

RSS .

5¢
SCL 712 _SEABCARD COAST LINE AR CCa_ _

SCM
L1 4

2

644

831
655
658
456

663

145

476
671
669

_ 662

672
675
665

_ G606

L84

681

687
735

.STs LOULS, BROWNSVILLE £ MEXJCO.

3

THE FECOS VALLEY SCUTRERA RRY. CO.  _ L
PROVIDENCE & WORCESTER CC.

QUANAF, ACME G PACIFIC Rha GCo ..
GUEBEC CENTRAL RAILWAY CC.

QLINCY RR CO. o
RCSSLYN, CONNECTING RR CC.
CCNSCLICATED RAIL CORP. i
RICHNOND, FREDERICKSPURG € FLTOMAC RR CC.

CHICAGCs ROCK ISLAND € PACIFIC RR Q.

RCCKTEN € RON RMWY.

RARITAN EIVER RAIL RCAL CC. ) o
THE FORERVAL AND SAGUENAY RhY. CO.

RCCHESTER SUBWAY e .
RCSCCEs SNYDER & PACIFIC FhY,. CO.

RCCKCALE, SANDOW & SCUTHERM BR CCe_ _ . _ . __ _
TFE FIVER TERMINAL RAIL®KAY CC.

THE RALLWAY TRANSFER CC. CF TE CITY CF NINMEAPOLIS_
AAHWAY VALLEY ReRs RAMRAY VALLEY COoy LESSEE
SANDERSVILLE AR COQa

SCLUTH BUFFALO RAILWAY CC.
FERRCCARRIL SONORA 8AJA CALIF., SeAs DE C.V,
SCUTF BRCCKLYN RWY. CO.

SLMTER & CHOCTAN RWY. CC.

STROLDS CREEK L MUDODLETY FR
SIQUR X1TY TERMINAL RAWY.

SDAE 702 SAN CIEGO & ARIZCNA EASTERN FinY. CD.

SEE
SERA™
SFPP
SH
st
SIND

SIRC,

‘SIRR
48 _
SJi
SJRT
L] )

SLAW

SLC
SLGH
SLS
SLSF
SM
SMa
Shy
SN
SNBL
SNCO
soo
SCFR
$Q71
sou
-

5PUD .

SRC
SRN.

1.
2.
3.

281
1ie

799
et
T20

367
400
793
685
683
705
696
490

693
682
194
T4l
8487

482
136
192
124
T21
9517
686
676

_SPRUCE FALL PCWER G PAPER

FERRCCARRILES UNILOS DEL SLRESTE, Seds CE Cova
SIERFS RAILROAD CO.

STEELTON & HIGHSPIRE RR (Ca
SPOKANE INTERNATIONAL RR CCo _
SCUTHERN INDIANA RhYes INCe

THE TATEN ISLAND RR CCRF.
SCUTHERN INDUSTRIAL RR INC. ™
S1. COSEPH BELL Awy. CC. e
51, JOHNSBURY & LAMCILLE C1Y. Rfta

ST1. JOhNS RIVER TERFINAL

S1. CS$EPH TERMINAL RR CC.

ST. LAWRENCE RRy CIVe OF MTIL, RiY, UTILIZATCN CORP.
THE $AN LUIS CENTRAL RR CC.

SALT LAKE, GAFIELL € WESTEAN RHY. CCOa. i
SEA-LAND SERVICEs INC. T

ST. LOUIS-SAN FRANCISCC Re¥, COo .
ST«MZRY*S RR CO.

SAN PANUEL ARLZONA RR CD.
SANT? MARIA VALLEY RR CO.
SECRIMEATE NCRTHERN RhYe L
SI0UX CITY & NEw CRLEANS BARGE LINE

SEARCRT NAVIGATICN -
SCC LINE RR €O.

SCUTH PIERCE RR _ .
SCUTF CMAHA TERMINAL RWY. CC.
SCUTHEAN AnY. SYSTES L
SCUTHERN PACIFIC TRANSPCATATICN CG.

$1. FAUL UNION DEPCY CCe .
STRASBUAG AR CO.

SABINE RIVER & NGRTHERN RR CC.

Uniform Alpha Code
ACI Code
Railroad Company Name
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1 2
SRN 478
§5 707
SSOK 679
55H 704

SSLV 706
S5k 694

STE 73%
SIL  7l4
STRT 729
SLN 734
SLR 578

TAG 755

TASD 758
TAW 185
T8 798
TCG 783
T 76l

TENN 767
TEXC 750
THe 774
T™ 762
THBL 759
TN 195
Th¥ 188
TOE 764
0V 782
L 760
TPMP T&3
“TRT 7178
TP 769
TRC 779
TRAA 757
LK) 784
TSE _ 785
15U 709
T 1N
TIR
TLST_ 4958
TYC 196
UCR .
ure " 808
UNT 805
uQ
—Up _ 802

UAR 803
URY 804
ut aar
UTAH all
UTR 80%
YALE 814
VAMD 815
YeR 819
ve 020
vey 82l

_UTAH COAL ROUTE

3

SAEINE RIVER & NGRTFERA AR €Co _
SAND SPRINGS RKY. CC.

SAVANNAN STATE DOCKS RR €Co . .
SCUTE SHCRE

SKANEATELES SHORT LIAE RE CCRP. __ __
SCUTFERN SAN LUIS VALLEY FR CCa

S1. LOUIS SOUTHWESTERN AhY¥. CC.

SARINGFIELD TEAMINAL AWY. CC. (VERMONTD
STGCKTON TERMINAL & EASTEAN &R _
SEATRAIN LINES, INC.

THE STEWARTSTOWN RR CC. i
SUNSET RZILWAY CC.

SUN CIL CO. OF PENNA. .
TANGIPAHCA & EASTERN

TENNESSEE, ALABANA  GA. Rh¥e CCe ___
T4MPA SCLTHERN RR

TERMINAL RiY., ALABAMA STATE CCCKS
THE TOLEOC, ANGOLA & WESTEAN RHY. CO.

ThIN BRANCH RR CO. e
TUSCCNe CCANELIA & GILA BENC RR CO.

TEXAS CITY TERMINAL RWY. CCa .
TEMISKAMING & NORTHEAN CATARIC

TENNESSEE RAILWAY CC. L
TEXAS CENTRAL RR €0

T+E TCRONTO, HANILTCN & BLFFILG RWY. CO.
THE TEXAS MEXICAN RhY. CC.

TACCPA MUNICIPAL BELT LIMNE RAY. S
TEXAS & AGRTRERN RKY. CC.

TEXAS-NEW MEXICQO RhYe CCe e e
TEXAS, OKLAHOMA & EASTEAM AR CO.

TCCELE VALLEY RWwYa CCo . . . __ _
NISSCURT PACIFIC RR CC.

TEXAS PACIFIC-MISSCURI PACIFIC TERMIAAL AR_OF No ORLEAS
CCNSLIDATED RAIL CORP.

TCLELC, PEORIA & WESTERN FR €0.
TRCNA RWY. CO.

TEAMINAL RR AS50C, CF 5T, LCYIS
TICEWATER SUUTHEAN RaY. (C.
TEXAS SOLTH-EASTEAN AR CC. __
TULSA~SAPULPA UNION RHY. CC,
THE TCLELO TERMINAL AR CCo .
TIJUINA & TECATE RHY. CC.
TEXARKAMA UNION STATICN TRLST.
TYLERDALE CONNECTING

UPPER MERION & PLYNCUTH AR CC.
UNITY RmYS. CO.
UMICM RR GF CREGCHN
UNIGN PAC. RR CO.(CREGON SPCRT LINEFCRE.~niS5F AR & NAVIGAT.}
UNICh AR CO. (PITTSPURGH: Pha)

UMIOA RY. CF MEMPHIS

UAIGH TERMINAL ReY. (OF $1. JCSEPHy MO
UTAH RWY. CO. o e —
UNIGh TRANSPORTATION T
THE VALLEY RR CO. —
VIAGINIA & MARYLAND AR
VIRGINIA OLUE RIDGE RWYa__ — -
VIAGINIA CENTRAL RWY.
VEMNTLRA CTYe RHY. CO.

1, Uniform Alpha Code
2, ACI Code
3, Railroad Company Name
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1
vt
VNCR |
L3
ven
VIR
WA
HAG
WAL
WAR
WAS
WATC

WATR .

WAK
L]+
HB1S
HCTR

HHN
WtE

HiM

WLE _

KLFO
WLC.
Hil
BMSC,
WNRN
HNF
hAFR

nov |

HP
Hey
hARC
nAAK
HS
HsB
WSS
HEYP,
Hi

HW1Co

HICH

HWUN __

hi
HhR |
hh¥
HYS
RYT
YAN
N
¥S__
\\18

o

1.
2.
3.

.B51 THE RINFIELD RR CCa_.

2 3
g24 VISALLA ELECTRIC AR Q.
822 VERMCAT MCRTHERN RR CO. . . _
VALLEY AMD SILETZ RR COs
016 VALOCSTA SOUTHERN RR e
817 VERMCNT RWY. INC.
841 THE WESTERN RWY. CF ALABANA o
848 WELLSVILLEs. ADDISON C GALETCA RR CUAF.
834 WESTERN ALLEGHENY RR CC. S
827 WARRENTGM RR CC. N
WAYNESEURG SOUTHERN .
849 THE WASHINGTON TERMIAAL CC.
WATERVILLE .
CCASCLICATED RAIL CORP.
 WIKES-BARRE CONNECTING RR . _
‘867 WACOs BEAUMONTe TRNITY & SABINE RWY CO.
844 WCTU RWY. CO. B e
B42 CCNSCLICATED RAIL CORP.
WEST INDIA FRUIT & STEANSHIP

831 LASHINGTCN, 1DAHG G WONTINA RWY: €O. ™

_ WHEELING & LAE ERIE ____ _

059 WCLFEBCRC RR CO.e INC.
B35 WATERLGC RR CC.

839 WESTEAN MARYLAND AwY. CO.
847 WHITE MOLNTAIN SCERIC AR I
‘837 THE HEATHERFORD, MINEAL WELLS £ NCRTFWESTEN FhYs CO.

852 WINFFEDE RR CO.

829 WARREN § QUACHITA VALLEY RhY. CO,

840 THE hESTEAN PACIFIC AR CC.

845 WRITE PASS € YUKCN RCUTE

838 WESTERN RAIL ROAC CO.

T97 MARWICK RHY. CCo

826 WARE SHOALS RR C.

832 WARREN & SALINE RIVER RR CCa_

854 WINS1CN=SALEM SOUTMECUNC RhY¥. €&

B4& KHITE SULPHUR SPRINGS € YELLCWSTCNE RWY. cc.
RELTHOCO TRANSPORTATICN LIC.
WESTERN TRANSPCRTATICN CC.

86% WESTERN CHIO RR CO.

866 WESY VIRGINIA NORTRMEAN RR Co__

650 WINCHESTER & WESTEFN AR CC,
_WAKIMGTCN WESTERN ,

826 WALLE hALLA VALLEY RhY. €C.~

820 MYANCCTTE SOUTHEERN RR C.

832 WYANCOTTE TERMINAL RA CC.

876 _YANCEY RR C.

TTB77 THE YOUNGSTOWN & NCFTHEAN AR €O,

_075 YCUNGSTCAN C SGUTHERA RhYe CC.

“B72 YAKIMA VALLEY TRANSPCATATICN CO.

873 YREKA_KESTERN RR CQ.

Uniform Alpha Code
ACI Code
Railroad Company Name
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APPENDIX LE
ECONOMIC IMPACTS BY RAILROAD COMPANY

Impacte of the railyard noise abatement regulations were calculated
for each of 49 Clags 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 predentation 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 assoclated with the technologies involved applied equally to
all railroads. Consequently, indiyidual impacts may be overatated for some

rallroads and understated for othera.
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Table E~]

Present Value Total Capital Costs

{%* in D0O)

Residential
Receiving Property

Residential/Commercial
Receiving Property

AD O g AR 50 Rl e

ATSF
80
DAR
BLE
L]
BN
tv
co
CIH
(3118
HILW
R!
(44}
cs
CORRALL
bH
PRGW
[24]
[14]
pHIR
WP
EJE
FEC
WY
GA
o
1€6
Irc
KCS
Ll
LN
KEC
HRT
HP
NW
P
PLE
AFP
SLSF
S5W
5CL
00
SP
sou
™
TP
us

L L]
wP

B TR T S

1554, 34
2231, 92
21, n025
106. 714
120,541
ELRR D]
d
1520, 27
2,73654
164 S
2591.13
1164, 61
166, 117
106,603
A6, %7
116, 221
315,C%
204,721
196,512
11,64
Q.
431, €91
106,£42
10 3. 51
3,1492¢5
140, 390
1764,9%
101,17
242,477
WA h1
1964.52
213,094
122,607
1243, 16
U0, 66
a.
112, )&
69,400
535. 694
420,155
1264, 06
221,951
3624, 05
2156.,45
0.
tog, My
1295, 11
297,220
105, 275

1739, 10
2538, 10
28.037u
132, 057
369,045
40k, 67
N,
1740, 76
1,50467
1242.18
277440
1276, 99
165,466
110, 45
10504 .8
122,717
161,452
246,312
235,414
116,376
2.
434,753
110,451
104, 362
L LENT
157, €75
196 1,04
193,44
258 . 2P0
IG. 8iG
123u.23
21h. 812
130,194
14139
2753. 94
n.
140, 424
419 ,P06
628,224
YR, 240
1414, 54
231.6091
uous, 18
2541,29

.
102.057
14499. 70
338.0M
100,658




Table E~2
Total Annualized Canital Costs

{$ in 000)
Residential Residential/Commercial
Receliving Property Receiving Property
1. ATSF 234,745 271,617
2. BB 307.255 38R, H1
31, BAR 21.89 25 H,037H
W, BLE 11,8619 12,1141
5. W §0, 6B 36 70,2139
6. 8K 655.727 T .40u
7. o 0. 0.
8. co 214,97 250,502
9, CIM 2.73654 3. 50u67
10, cmw 191,434 215.609
1. NI w2,717 426,042
12, A 199,813 225.512
13. cco 17,335 19,1236
1h, €3 17,7911 19.7077
15, CONRALL 1748,76 212144
16, bH 27,36 31970
17. oRow 52,7544 62,6204
18, oT1 31,3145 18,2398
19, DTS 23,1044 27,7258
20. OMIR 22,8082 26.1133
20, owe a, 0.
22. EX 80.5796 95,1786
23, FEC 17,7911 13,7077
Th, D 14,5985 15.6149
25. GA 3,15 265 4,0887H
26, oW 51.5429 62,432
27. ItG 271,695 112,105
20. aTC 12,018 12,6934
29, Kes 64,7722 76, 1986
30, LI 41,352 40,3176
3. LN Wi g 220,996
32. meC 32,3446 35,3267
33, M7 31,7544 ua, 1517
‘ 4, we 270.679 335,921
5. 407,143 480,679
36, P . o,
37. RE W1,504 50.0816
; 38, RFP 52,595 63,6292
! 39. SLSF 100,032 129,304
‘ 4o, ssv 77,041 91,674
: 41, scL ) 210,724 245,816
‘ 42. soo 44,240 50,5136
: 41, sp 618,258 7,106
i bk, sOU 129,711 194, 272
. k5. TA 0. 0.
: W6, TRW 11,861 12,1143
: 7. e 246,131 295,45A
: 48. wn I4,9667 39,8404
! 49, wp 16,4220 17,3554
i
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Table E-3

Annualized Operating and Maintenance Costs

E-4

{$ in 000)
Residential Residential/Commercial
Receiving Property Receiving Property

1. ATSF IRG, L42 476. 183
2. BO a2, 419,624
1. BaR 103, w49 133,179
4, BLE 7.087} 7.23009
5, B 133, 291 167,772
6, B 1364,6 1707,27
7. o 0. 0.

8. to 293,025 361,637
9. CIM 12, 9967 16, AUT2
10, O 6n, 000 455,90
1. AW 593, 42A 721,701
12, Rt 393, can 488,264
13, ¢co 11, 0846 4d, 5325
., s 35,2511 43,1307
15.  GoURAIL, 4270, 32 S421.2
16, OH 0O, TukYy 101,572
§7. DAGY 105, 127 131. 78
18, oTt 53,5440 66,1995
19, ofs 1L 5484 1h. 258
20. DMR 59, 0R2 73,8268
21, D 0, 0.

22, LN 16R. 04 236,05
23. FEC 35, 251 %3, 197
2. D 20, 086 21.445)
25, GA 15, 1651 19,4217
26. oW 145,560 260,622
7. 16 n62, nuy 571,326
8. g 9,2637y 10,0126
13,  KCS 209, 155 264,140
Jo. Ll 50,9659 62,3394
N, LA Jdh, §35 487,165
32, ML 65,337 67,1922
3. ot 111, 077 140,416
., m 788,842 997,785
5. W A7, 223 1022, 41
6. WP . .

7. PR 187,906 107, 543
8. Afp 57,427 71,3595
39. SLSF 233 497 294, 0t1
ho, ssw 175. 041 219,402
AL, s 416,802 §19, 001
k2. soo 1M1, 665 139,33
4, 5P 1175, 51 1719, 15
b, Sou 852,656 fO2,421
K5, TA 0. 0.

4, T 7.0073 1.23809
4, up 587, 325 40,45
Ly, wn 20,6157 23,4961
49. wp 28, 7518 36,9974




Table E-4
Total Annualized Cost

{$ in 000)
Residential Residential/Commercial
Receiving Property Receiving Property
1. ATSF 620,707 Tan.025
2. BO 699,267 635,515
1. BAR 125,802 161,215
L. BLE 18,9492 19,3524
5. BN 181.978 217,985
6. BN 2020.32 :’uwg.la
. G .
;_ E},’ 504,795 612,241
8. CIn 15,7382 20,1518
6. i 561,239 67%.572
N, AW 976,148 1147.96
12. A SHB, AT 713,746
13, cto 50,4196 59,1561
th, s 53,0422 63,0147
15, CONRAIL 60u1.07 7548.6H
16, tH 108,115 121, 346
17, DALY 151,081 194,323
18, on 81,54k 106,439
19, 075 36.6532 03,1818
0. om 81,901 99,9547
N, e a, a.
22, EJC 264.610 33, .0
3. FEC s3}.0u22 63,0147
W, FWD 3y, 60Ul 39,5042
25. €A 13,3578 23,5106
26, GTW 247,11 311,554
., ItG 734,139 884,11
28, 1T 21,5717 2,11
29, XS 271.927 340,982
30, Ll 92,3170 110, 357
3t N §70.024 T0R.36
32, MEC £1,7266 102.519
3. meT 14,0831 180.567
W, one 1067,52 133371
15, W 1224.37 1503.28
3. P a. 0,
7. PLE 189,614 237,064
3. PP 110,022 134,499
19, SLsF 333,529 816,315
ho, 55w 252,844 311,376
bl scL 627,526 765,297
k2, 500 155,913 149,444
4. sp 201,76 2466. 46
&4, sou AR2,384 1078, 69
kS, T 4. 0.
ke, TRW 18,0602 19, 3524
! A7, ue 832461 1035, 11
LB, WH 55. 6020 62,3361
kg, wp 45,1746 52,1344
-
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Table E-5

Average Annual Cost Increase per Ton-Mile

Residential Residential/Commercial
Receiving Property Receiving Property

1. ATSF 4, w0937 0, 041113
2, B0 0, 02745 0.00128
3. bAR 0, 023032 . 010649
L, BLE 0. C00747 0,0008 14
5, B 3. 0UTH0A 0. 069553
6. BN A 00THLY 0.00229}
7. v a. n.

8, co n, 02129 N, QY2561
9. €I 0, GUS5HA 1,307 156
19, G 0. W2 9, 002744
1. AL 0,C5403 0,006447
12. 1 @, 004327 0. COuG2
13, tco 0,0015u4 n,00182?
1, ¢ 0. 601271 0, 001511
15. COHRAIL 0. 70u501 0.008123
16, DR 0.003 142 0.0C3682
17. oAy 0, 50154 0,00 1096
18, 07| 0.0U5616 0. 037017 .
19, 0Ts 0, C1h54 4.0222u4
20, OMIA 0, 003482 n. QUU25
21, WP Q. 0.

22, EJE ¢.oWun 0. 017499
23. FEC 0, 002223 2.002641
24, Pubd 0. 0UAKET 0, Q00543
25. GA 0,002643 a,003154
%, G 0. 006607 1. 008329
27, Itc 7, 602235 0,002691
8. ITC 0.0041213 0. ndu3u
3. kLS 0, CO2PKY 0,003%9
0. U 0, 21201 J.25044%8
31, LN 0,001502 0.001865
Ja. ket 3. 00854 0,311146
33. T T, 0J2ung 0,003164
W, ne 0.002345 0. 002555
5. 0.80125 0,004
6., HWP 3. D

7. ME 0.015324 0,010227
38. RFP 0.007603 0. 012126
39. SLSF 0.002027 0,00253
A0, 55W 0. 002476 0, C0I046
A, SCL N, ca181 @,002208
k2. soe . 0. 001425 0. £31735
A1, sp 0. 002755 0,002
&k,  50u 0. 001721 0.002122
k5. TH 0. 0.

k. Thw 0,00290% 0,002967
bz, w 0. 601224 2.,0c1527
4B, wn 0. QU2 5H £,003255
kg, we 0. 000842 0, 001031
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Table E-6

Net Decrease in Revenue Ton-Miles
{in million revenue ton-miles)

Residentlal
Receiving Property

Residential/Commercial
Receiving Property

Low High Low High
1. ATSF 14, 1034 39, 2014 17,011 47,2019
2. BO E,7Tubh 1m.74977 i, 9 05C6 22,4601
3. BAR €. 045124 39,17 T.Juda 20. 1644
L. BLE d, 150 20y 2.3512712 0, 153416 0,351 746
5. BH 2.409J08 12, 6546 2,591 15.6E76
T 16,3591 06,6500 W, 616y 119,651
7. ¥ 0, e 0. 3
8. ¢ 4.18254 13,5120 5,33292 16,2601
9. Cin 0.062517 0. WAUKY 0. 04004Y 0.210827
10, G 9,666 55 25.5014 11.5609 n,s 17
., HILW 16,H1 42, uEy2 19,7672 4n,927)
12, W 6.51135 24,5397 7.49304 n.,7472
13, e 0,391139 1. 55842 0.471074 1. 4019
1h, oS C.Aa1717 2,20103 1.24749 2.722M
1§, CONRAIL 56,6751 174, 108 70,814 210,422
16, b4 2,0108h 10,0335 2.4A38% 12,3935
17.  DRSW 1,40 3p e A6 16 1,320 5,82%3%
. on C.605821 2. 03600 0.505417 2.51577
I3, 0TS 0,2u508 3, 653002 0, 295056 0. 7644809
20, OMR ¢.9351468 2,07022 1.14152 2.53A02
2. WP o, : . Q. 0,
22, EJE C.451032 2.3443y 0,356156 2,R9075
13, FEC 1.11002 4, 45014 1, 31974 4. 29560
P ] 0.8G5AAT 1, 90263 0.3R6211 2,16724
25. GA Q. 12t 3 0, F2056R 0, 18494740 0. T98752
6, G 2.A1922 T.02513 31,3796 a,P6E5RG
17, o 13,1356 17,8924 15,4193 45,6142
8. Imt 0.111938 0,354664 0.11785 86,3715
9. KE§ 4,56602 13, 4941 5.68375 16, 75 T4
0. Ll ¢, 0575402 0,326411 0.J60814 0,390193
. LM 6. 26u415 22,9578 1.75951 29,5291
32. MEC 0.934135 8, 3uKTY 1,09188 6,2483
33. nmRT 3. 3A71 10,5911 4, 15791 11,2049
3, mp 2C.7496 66,0837 25,9234 03,0614
35, 11,9501 37,5139 14, 6803 46,9537
36, e . 0. a. 0.
3. PLE . hnern? 2. 43342 1, 11422 3.0532%
18, RFP 0. 996 415 B. 3755 1.22256 10.29¢0
19, SLSF S.olna2 19,159y 7. 38794 231,915
ho, Ssw 5.00.914 13, 0066 6.2 3566 22,2405
K, 5L T.42R22 41,9006 %.05304 51,1016
W2, s00 4, 19344 11, bRAG 5.30505 14,4819
4y, sP 15,0662 114,065 41,4362 114,75n
Gk, sou 11,1163 56, 0002 13,9622 69,0934
LI ] 0. n, g, 0.
LI 0.220un5 L0114 0,225176 J,511846
47, up 14.AT06 30,7554 18,48 2R 4,412
L8, wWH 0,5060 14 1. 82061 0,570347 2,074y
kg, WP C.74271¢ 2.,43032 g.470391 2,0uN02
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Table E-7

Net Decrease in Employment

{round to nearest unit for employment decrease)

Residential Residentia]l/Commercial
Receiving Property Receiving Property
Low High Low High
Y. ATSF 1. 09308 19. 7174 8.55012 23,117
2, B0 1, A5261 11,07%% 4, 3642 14,1746
3. 8AR C. Cudlus 0,07uan0 0.313422 n.C9%3k9
[ 11 0,0rPa572 0. 1T 0.0A6371 0,201016
5. B 2,509 15, H1FT 3.20477 19,4139
6. BH 15,6791 LRI LY 19, Jotb 51,2111
7. E¥ . 0. 0. 7.
8. co 3.3650 18,1#122 Weduua 13,0027
9. CiM 0.074172 0, 22147 0.J952%7 . 284115
10, Ch 9, 379% 16,1920 6.5375%3 16 ,6A29
N, HIL 10,2282 25, 841 12,2275 30,3767
12. R~ J.6RTUD 13, m91 4, 46993 16 4461
13, cco €.Q40718 0. 15511 0.107361 JoH20237
i, €S 0. 13H02 1.35%1152 0. 163969 0,4262
15.  CQURAIL £5.6900 170 761 £9.58% 214,629
16, o 1. 12605 5.62254 1,391 6,745 14
17. ORGH €.512203 1, 6554 0.63%20 2,031
18. on 0. 391639 1.96502 0, 487755 2.44715
19. oTs £.312119 0, 856576 0.386543 1.02789
;!IJ. gum 0. 6L6uI%6 1,47 ¢0 0,8 11887 1.70424
. Dup c. 0. R a.
12, EJE 1.573713 n, 17985 2,9%53 10,0064
5. FEC C.690701 1. 97007 0.582658 2, Juduh
%, AW 0,255775 84,5620 291318 0,640705
25. GA £.055134 4, 230642 0079571 0.25%379
26, oW ,42036 N.426m1 4. 31235 11.A052
27, 166 6.03u09 19,7167 YIRS 23, 745
28, Itc 0, 121444 0, 391134 0. 129949 0,411791
29. KiS 149160 u, 41427 14501 S, UGLEG
10, R.A1517 49,0707 10,5379 59,7151
. N 2,46621 9, G670 1 U672 11,268
12, MEC 1.29921 ,43415 1. %1420 UNTLE]]
33, axt L4122 I ET 176085 5,63012
FUR 1 T.87487 25,2318 9.8 3yuR 31,5233
35, M 6, 072555 18, 9024 7. 33777 21,2059
36, e ¢. 0. a7 0.
7. Pt 1.52445 417742 1191274 5,20155
38, nrp €.93360a 7,800 1014547 9,6u11]
39. SLSF 2.97415 9, (2745 3,712 12,017
ko, s 2.0Ruu4 7,43121 2.664 11 9, 14061
4. scL ., 55602 25,7001 5 55726 31,153
k2, 500 1.796a1 5, LRSS 2168744 6.19236
"‘E- 5P 1A, 2345 SR, U0 23 1172 71,0534
:5: ?:U g.uougu 3:00|')'l2 g'-_,ou?_';: g.ﬂfﬂ]u?
ba, TPW C. 170436 0.40051 RTITE 0,415159
L. ue 5, 12570 15, 5745 7. 26085 1M, 364
b, wn Co 0428 1,007 6. 3uubn2 1,20105
ba. wp 0. 3 raaY 1, 27212 0. 455705 149112




Table E-8
Weighted Average Price Elasticity of Demand

Low High
1. ATSF ¢.512016 1,424 2F
2. 86 0,2571R3 | 0,436474
3. BAR C.41317924 | 3.11165
L. BLE 4209520 0.654019
5. BM C.370734 | 2.2B09H
6. 8N n,3wm3aim | Q.4 us50 4
7. ty 0.524805 | 2,093
4. o 0,215 | 0,706617
9. CIH €.12839 | $.3182981
0. CHW 0, 113582 | 1,09097
1. R C. 302409 o 0,%:5978
12. M 00,2765y | 1.0u237
13, &co Q. VUTIED | 0.579666
14, C$ 0,25%1624 | 0,651455
15, CONRAIL 0.201926 | 0.475693
16. DM 0, 484545 2.02226%
17. DRGW €. 196311 | D.GIe537
18, oTI 0.214323 4 1,2153
19. DTS €.399214 | 101765
20. DMIR 0,3#3573 ) 0.052124
21, WP C.5019686 | 2.,40045
22. EJE 0. %u25€7 | 0,7T41033
23. FEC C.5HB95 | 2,16452
24, FWD 0,3n0813 § 0.A3I6RGT
25. GA 0. 1971221 0.8254R6
26, 4Tv 0,54k007 1,510 15
27. Icg c.3TuA21 1.08136
28. 1ITC 0,211255 | 0,669317
23. KC§ Ca 19400 | 0,94396)
0. kI 0.255631 | 1, huy07?
. LK €.2M%% ¢ 0,0514AR2
32. HMEC 0,5245137 | 1,091067
33, MKT C816700 | 1.,6255%9
3k, HP D.u31952 | 1, 3840
35. Nw 0.248609% | 2,719914
36, WP 4. 57T1380 | 2.H4751
7. PLE C.224%462 | 0.h2070
8. AFP 0.2AHA22 | 2,43115
39. SUSF G.405427 | 1.31234
ho. SSW 0, 439022 | 1.56601
W1, SCL C.2a0816 | ¥1.69715
k2, 300 0, 603755 1. 708A G
1. SP Cati22414 ) 1.34367
b, Sou 0,210207 | 1.387013
45, T 0.432611 | 1,91183
6. TRW 0, 372067 | 0,847562
k7. UuP 0. IHS 4T | 1.0304)
AR, wn 0.203012 | 1, 3215
49, wp 0.0536 6 | 1, 40505
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Table E-9

Average Revenue per Ton-Mile

(in ¢ per ton~mile}

e v s

D OOt OVAR s R —
Pl .

ATSF
BO
BAR
BLE
BM
BN
cv
co
CIH
CHW
MILW
RI
cco
s
CONRAIL
DH
BRGW
oT!
DTS
DMIR
pwp
EJE
FEC
FED

GA

2.253
3,111
H/A

3. 549
3. 460
1.768
4,521
2,660
3.232
2.401
2,220
2.501
1.862
1.507
3,026
2,395
2.080
4. 428
5,817
3.358
2.228
8. 490
2.812
1.625
2.4

26,
27,
20,
29,
30.
3L
32.
33.
34,
35.
36,

38,
39,

4,
bz,
h3,
Ly,

h6.
hy.
L8,
kg,

.769
2,094
. 071
1.916
40.983
2,114
b.924
2,222
2,222
2.545
h, 351
h.894
3.189
2.284
2,190
2.5
2,244
2.3
2.185
h.g26
3.205
2.160
3.119
2.759

e e i it d Bl a
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Table £~10

Present Value Total Capital Costs

{$ in 000)

Residential
Receiving Property

Residentlial/Commercial
Receiving Property

1. AMS
2, A%
3. ROCT
L, BRC
5, BSAR
6, CUvA
7. 1Ky
8, T
9. HAA
10, MR
11, Praa

13, TMA
14, UM

AN e T G Vi Lo

9.44578
204.0¥

Q.
414,915

Q.

dadkndl
734,14

7.2970

47,8898
HA
Q.

HA
32%.504
295.087

11,0¥81

248,081
0.

AP bb4
O,
8.17757

871,442
9,34%8

61,3318
Ha
Q.
NA
374,844
308,244




Table E=11

Annualized Capltal
($ in 0CO)

Cost

Residential
Recelving Property

Residential /Commercial
Receiving Property

ALQS
ALS
BOCT
BAL
BSRR
Cuva
tHa
LT
MCA
PAR,
PTRR

TRAA
URR

Y. 46574
dl.48208

0.
ad.1021

N

d+3HS541
12,0484

22978
A7.88v8

HA

Q.

LE]
43,244
79,4404

11.0v01
39,9l
0.
al.apgpy
Q.
H.17757
164,623
Fo34%8
41.3410
HA
Q.
NA
74.0bY
100,156




.
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Table E-12

Annualized Operating and Maintenance Cost

(5 in 000}
Residential Resldential/Commercial
Recelving Property Receiving Praperty
1. ALY 41,1624 s2./141
2. ALS 59,0437 74,5232
3. soet Q. U,
k. BREL 131,046 145,444
5, BSRR c. o,
6. TUVA 38,1302 30,8434
7. IHw 275.209 347,330
8 u 34,6631 44,295
9. HGA 227,471 2v1,825
10, PBR NA HA
11. PTHR c. 0.
12. 58 i1 A
1. TRRA 154,955 1vs.517
1. URR 2p2,%07 ELVTE

E~13
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Table E-13

Tatal Annualized Cost

($ in 000)

Residentlal/Commercial
Receiving Property

Resldential
Receiving Property

I ALGS - 59, 8202

2. ALS G1,7265

3. BoLv Q.

4, BRC 199, 1

5. BSAR .

6. cuva 36,7156

7. s L, 275

8. v 41,5606

9. NMGA 275, 166

1o, Poa HA

11, pTAR 0.

12. S HA

13, TARA 1A, 2

14, URR 369,040

. E'Il‘

A B g b A VO L i e o 7 e 4 TR e i e e 1 E s 4 gt R e rme s e b

30102
114,015
[1 0%
24YV.443
47.001
S03.941
24, /S0
352,650
LU
0.
NA
271,572
440,454




APPENDIX ¥

INDUSTRY PROFILE DATA
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Table

-1

LOCOMOTIVE AND FREIGHT CAR INVENTORY
CLASS I LINE-HAUL RAILROADS (1976)

RN ik

NUMBER OF LOCQMOTIVE UNITS
ROAD ROAD
YAND FREIGHT | PASSENGER | FREIGHT CARS ON LINE
MNOAD SERVICE | SERVICE | SERVICE

EASTERN DISTRICY

BALTIMORE & OHIO 143 800 o 73,896
BANGOR & ARCOSTOOK 3 32 0 3,830
REESEMER & LAKE ERIE 1 62 o 3,811
POSTON & MAINE &1 104 0 6,870
CARADIAN PACIFIC - IN MAINE 1 20 3 21
CENTRAL VERMONT 2 14 a 508
CHESAPEAXE & CHID 90 and [} 70,811
CHICAGS & TLLINOIS MIDLAND 8 13 0 76%
CONRAIL 1,856 2,898 165 218,179
DELAWARE & HUDSON kL 125 2] 7,827
DETROIT & TOLED) SHORE LINE & 10 [+] 1,008
DETROIT, TOLEDC & IRONTON 11 50 [¢] 5,642
FLGIN, JOLIET & EASTERN 58 45 a 12,490
GRAND TRUNK WESTERN 9 92 3 15,527
ILLINOIS TERMINAL 10 15 ] 1,935
LOKG ISLAND 25 23 40 1,23%
MAINE CENTRAL 17 50 1] 3,492
NOMFOLX & WESTERN 19 1,190 2 102,917
PITTSBURGH & LAXE ERIE 78 22 2 16,670
RICHMOND, FREDERICKSRURG & POT. 15 26 4} 1,290
WESTERN MARYLAND 1 116 [} 8,450
TOTAL EASTERN DISTRICT 2,856 6,%8a1 215 558,211
BOUTHERY DISTRICT

CLINCHFIELD 12 9 1 4,310
YLORIDA EAST COAST iD 47 1] 2,952
GEORGIA ? 26 o 2,769
ILLINGYS CENTRAL GULF 165 Bag 25 63,752
LOUISVILLE & NASHVILLE 134 a8 0 74,017
SEABOARD COAST LINE 213 1,087 ] 16,957
BOUTHERN RY. SYSTEM 192 1,118 17 19,056
TOTAL SOUTHERN DISTRICT 754 4,008 43 02,813
WEATERN DISTRICT

ATCILISON, TOPEKA & SANTA FE el 1,552 4] 76,909
BURLINGTON HORTHERN 516 1,644 21 119,250
CHICAGO & MORTH WESBTERN 168 707 58 49,223
QUICAGD, MILW., ST. PAUL & PAC, 217 535 22 40,295
CHICAGD, ROCK ISLAND & PACIFIC 151 433 27 31,510
COLORADD & SOUTHERR 12 92 0 2,969
DENVER & RIO GRANDE WESTERN 32 197 6 %,117
DULUTY, MIGSADE & IRON RANGE 36 s ] 0,572
DULUTH, WINMNIPEG & PACIFIC k] 36 o 180
FONT WORTIL & DENVER ] 14 L] 2,118
KANGAS CITY SOUTHERN ™ 138 o 6,454
HIBSOURL-KANSAS=TEKAS 47 11% [} 1t,213
NIEBOURT PACIFIC 260 a2 [+} 66,305
NORTHWESTERN PACIFIC [} 50 [+] 1,120
BT, LOUIB-EAN FRANCISCO 92 L] o 32,597
8T, LOUIS BOUTHWEETERN 71 190 )] 10,034
f#00 LIKE 55 172 ] 14,802
BOUTHERN PACIFIC cO. 544 1,599 24 01,026
TEXAS MEXICAN [ 7 [v] 4%0
TOLEDO, PEORIA & WESTERN 4 27 o na9
URISH PACIFIC 7 1,1 ] 67,942
HESTERK PACIFIC 12 P 1) -} 5,372
TOTAL WESTERN DISTRICT 2,720 io,030 1%a 15,140
TOTAL UNITED BTATES 6,310 20,699 416 1,496,164

F-1
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Table F-2

CLASS I SWITCHING AND TERMINAL COMPANIES

Uniform
Alpha Code (1977)
ALDS Aliquippa and Southern RR Co.
ALS Alton & Southern RR Co.
BOCT Baltimeore & Ohio Chicago Terminal RR Co.
BRC Belt RR Co. of Chicago
BS Birmingham Southern RR Co.
CRBL Conemaugh & Black Lick RR Co.
Cuva Cuyahoga Valley RR Co.
HBT Houston Belt & Terminal RR Co.
IHB Indiana Harbor Belt RR Co.
Iy Indianapolis Union
KCT Kangas City Terminal RR Co.
KIT Kentucky & Indiana Términal RR Co,
LT T.ake Terminal RR Co.
MCRR Monongahela Connecting RR Co.
PRR Patapsco & Black Rivers RR Co.
PENE Philadelphia, Bethlehem & New England RR Co.
PTM Portland Terminal Co,
f4:] South Buffalo RR Co.
TRRA Terminal RR Assoc, of St. Louis
TPMP Texas Pacific -~ Missouri Pacific Terminal RR Co.
of New Orleans
URR Union RR Co.
Uniform
Alpha Code f1978)
URR Union RR Co.

F-2




Table I'-3

TABULATION OF RAYLROADR COMPANIES, INCLUDING ICC CLASS
DESIGNATION, REGION AND DISTRIBUTION OF YARDS BY TYPRE

Legend:
IRR £ ACI Code
ARR = Uniform Alpha Code
¢ = 1 if Class I
0 if Class 1z (1976/77)
R = Regilon 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
ITOTAL = Total Number of Yards I
[
e
§ g NUMBER OF YARDS
IRR ARR C R NHM NFC NF) NFS ITOTAL
2 ABE 0 0 0 o 2 o 2
3 ALY O 0 0 2 1 o 3
4 AW 0 O 4] (+] 2 0 2
2 AR 00 0 ] 0 1 1
10 AA 00 0 2 2 o] 4
‘ 11 AFA 0 O 0 0 1 ) 1
f 12AN 00 o 0 1 1 2
132 ARA 0 O 0 0 1 (o] 1
14 ARL 0 O ¢ 4] i o 1
16 ALM 0 O 1} 0 1 b3 2
18 ALOS 0 O ] [+] 1 1 2
192 AMC 0 O 0 0 0 1 1
20 AMR 0 O 0 0 0 1 1
21 ADN 0 O 0 o b2 ] 1
F=3

i
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Table F-3 (Continued)

= 32422215216169667411611111111232111021111
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Table F=3 (Continued)

NUMBER OF YARDS

IRR ARR NHM NFC NF{ NFS (iTOTAL
118 CGA
119 CNJ
120 cv
124 CHV
125 L0
129 CEX
130 CIN
131 CNuW
139 CHTT
140 MILW
141 CPLT
143 CRI
145 RI
147 CsL
150 CIW
143 CNTP
157 CS
158 CW
163 CLC
165 %
166 COP
148 CsS
149 CLP
177 CAGY
179 CHW
181 CLIF
184 CuUvA
188 CLCD
191 LR
192 DRI
193 DVS
195 DH
i9é IC
197 DRGW
200 IGE
201 CCR
202 DpMU
204 DM
205 DTS
208 D71
213 DMIR

30
13
&

2
113
13

~ @
[,
Ll S

&
4] G
RN WO = W
(A3 o

1.5
CORNGMNON W -
S

E
o
w

SNMRNON =N NSO RN
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N
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n
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o
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0
1
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1
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Table F-3 {Continueq)

g
o =
(=]

2 a NUMBER OF YARDS

22
IRR ARR ¢ R NHM  NFC NFI NFS ITOTAL
215 CHL 0 o o 2 2 0 4
216 WP 1 3 o o0 1 0 1
2172 s 9o ¢ 0 o 0 3 3
212 DT 0 ¢ ¢ 1 0 1 2
220 IMM 0 0 (o} 0 1 0 1
222 CIRR 0 0 0 o 1 1 2
234 ETUN 0 o 0 0 0 1 1
238 EJE t 1 i 3 4 5 13
<40 EL 10 2 24 35 25 91
241 E1LS 0 o 0 0 1 0 1
242 EACH 0 0 (o} 0 0 1 1
245 EUR 0 0O 0 0 1 ] 1
247 EDW 0 0 0 0 1 0 1
248 x 00 o o 0 1 1
260 FFE 0 © o =z o 0 2
283 FEC 1 2 0 3 3 3 9
264 FJG 0 o o 0 1 o i
265 Fp 00 0 0 0t b1
268 FWD 1 3 0 5 0 =5 10
273 FRDN 0 0 0 4] 0 1 1
2727 FWR 0 0 0 o o 1 1
282 FOR o0 0 0 90 1 0 1
287 GCW 0 ¢ 0 0 0 1 1
290 5M 00 0 0 0 1 1
293 GHH 0 0 6 3 1 1 )
298 GAND ¢ ¢ 0 0 o 1 1
299 GA 12 0 1 1 5 7
300 6G5F o0 o 6 2 9 2 4
302 GRR 0 0 0 0 (o} 1 1
307 GNA 0 o 0 0 o 1 1
308 BTW 1 1 ¢ 12 11 1 24
311 GWR 0 o 0 0 1 4] 1
312 GRW 0 0 0 2 2 1 5
314 GMRC 0 0 0 2 3 0 3
319 GWIN 0 0 0 0 1 o 1
320 GNWR 0 0 ¢ o0 13 0 1
321 GJ 00 0 o 1 0 1
323 Gu 00 0 o 1 0 1
324 » 00 ¢ 0 1 0 1
328 HE 00 e 0 o 1 1
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Table F-3 {Continued)

NUMBER OF YARDS

RO
$5V1) 9%

NFS  1TOTAL

NFC NFI

NHM

c

IRR ARR
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™ - -

010041“0010100m0000110001111100190311%11

1—01130%16&43011303200202100300000“2ﬂ&00“00

000020—-4(044100081200—0010000100120?1300”00

0000004003_000000000000000000000041090400

=] = = L) =
n 2= [La T 7] R N o b DSl b m iz I _oC
& U o X _nnPACCIETDNSNQEESCRAHUUIQNPNQN
HHH***I*II*IHLKNKKLLLLLLLLLL!—LLLLLLLLLLL
Q..1470109;479.458012347379034rd67e?01101-....34rn_6
2333445:4555&..GQ..AVO0000111ﬂ.2222229u333444444
33333333333333“4444444444444444444444444

P=7

L2

UG

T o Pt <1200 e




Table -3 (Continued)
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Table F-3 (Continued)
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Table F-3 {(Continued)
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Table F-4

TABULATION OF RAILROADS WHICH CHANGED
ICC DESICNATIONS BETWEEN 1976/77 AND 1978

Class I 1976/77 -+ Class II 1978
UNIFORM
ALPHA ACI
CODE CODE RAILRCAD NAME
1. BAR Q56 Bangor & Aroostook
2, cp 105 Canadian Pacific
3. cv 120 Central Vermong
4. CEI 129 Mlssouri Pacific
S. DTS 205 Detroit & Toledo Shore Line
6. DWP 216 buluth, Winnipeg & Pacific
7. GA 299 Georgia
8. 1rc as54 Illinois Terminal
9. MEC 456 Maine Central
10, NWP 559 Northwestern Pacific
11. RFP 663 Richmond, Fredericksburg & Potcmac
12. ™ 762 Texas Mexican
13. TPW 769 Toledo, Peoria & Western
Class II 1976/77 -+ Class I 1978
] UNIFORM
j ALPHA ACl
CODE CODE RAILROAD NAME
1. AGS 029 Alabama Great Southern
i 2, CGA 118 Central of Georgia
) 3. CNTP 153 Cincinnati, New Orleans & Texas Pacific
: 4, LA 441 Louisiana & Arkansas
I
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APPENDIX G
FRACTIONAL IMPACT PROCEDURE

An Integral element of an environmental nolse 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 noisge exposure distribution of the
population in the area affected should first be characterized by estimating
the number of people expesed to different magnitudes of noise as deacribed by
metrics such as the Day=Night Average Sound Level (Ljy,). Next, estimstiona
or projections should be made of the distribution of people who may be exposed
to noise levela generated after the adoption of various projected abatement
alternstives. The environmental impact can be Judged by simply coumparing
these successive population distributions. This ceoncept is illustrated in
Figure G-1 which compares the estimated distribution of the pepulation prior
to inception of a hypothetical project (Curve A) with the population distri-
bution after implementation of the project (Curve B). For each statiatical
distribution, numbers of people are simply plotted againat noilse exposure
where Ly represents a aﬁecific exposure in decibels to an arbitrary unit of
noise. A measure of nolse impact 1s ascertained by examining the shift in
population distribution attributable either teo 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 dagree of noise exposure against suitable noise effects criteria, which
exist in the form of dose-response or cause-gffect 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 forme of nolse effects criteria are graphically dia-
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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relatlonships, or combinations thereof. Although these relationships generally
represent a statistical “gverage' response, they may also be defined for any
glven population percentile. The statistical probability or anticipated
magnitude of an effect at a given nolse exposure can be estimated using the
approprlate function. For example, as shown in Figure -2 using the linear
function, 1f it is established that a number of pecple are exposed to & value
of Ly the incidence of a speclfic response occurring within that population
would be statistically predicted at 50 percent.

A more comprehensive assessment of environmental nolse 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 muat first
statistically estimate the given level, Ly, by applying suitable nolse
effects criteria. At each level, Ly, the impact upon all people Bo exposed
ia then obtained by simply comparing the number of people exposed with the
magnitude or nrobability of the anticipated response. As i1llustrated in
Figure G-!, 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 wvarylng degrees. This may be
expressed by using an array or mattix in which the severity of impact at each
Ly 18 plotted against the number of people exposed at that level. Table G-l
presente a hypothetical example of such an array.

Table G-l
EXAMPLE OF IMPACT MATRIX FOR A HYPOTHETLICAL SITUATION
Magnitude or Probability

Exposure Nutitber of People of Nesponse in Percent
Ly 1,200,000 4
Lyt 900, 000 10
Ly 200,000 25
Li43 50,000 30
Listn 2,000 83
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An enviropmental noigse assessment usually involves analysis, evaluation
and comparison of many different planning alternatives. Obvioualy, creating
multiple arrays of population impact information ias 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
Sclences, Committee on Bioacoustice and Biomechanics (CHABA) has recommended a
procedure for assessing environmental noige impact which mathematically takes
into account both extensity and intensity of impact.1 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
waeighting each perscn by the intensity of noise impact. The result is a
aingle 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 18 exposed to a different level of noise. The partisl noise impact of
each naeighborhood is determined by multiplying the number of people residing
within the neighborhood by the "fractional impact™ of that neighborhooed, 1.e.,
the atatistical probability or magnitude of an anticipated response g8 func=-
tionally derived from relevant noise effects criteria. The total community
impact ds then determined by simﬁly summing the partial impacts of all neigh-
borhooda.!

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 nolde source sre 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 3 polse impact. People exposed

to lower levels of nolse may still experience an adverse Jmpact, even though
that impact may be small in magnitude. The fractional impact method considers
the total impact upon all people exposed to nolge recognizing that some in-
dividuals incur a significanily greater noise exposure than otheras. The pro-

cedure duly ascribes more importance to the more severely affected populetion.

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, muat
epcompads 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
fractionalization concept is that the magnitude of humen response varies
proportionately with the degree of noise exposure, 1.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 asame
noise iwmpact upon the entire community as would a greater nolse exposure upon
a smaller number of peoplae. Although this may be conceptually envisicned as a
trade-off between the intensity and extensity of noise impact, it would be &
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 leaser extent. The fact remains, however,
that expoaing many people to noise of a lower level would have roughly the
same impdct 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, information regarding the distribution of the population aa a function
of noise exposure should always be developed and presented in conjunction with

use of the fractional impact method.

Becaume noise i an extfremely pervasive pollutant, it may adversely
affect people in a number of different vays. Certain effects are well

documented, Noiee can:

o causa damage to the ear resulting in permanent
hearing loas,
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o interfere with spoken communication,
o dilarupt or prevent sleep,

o be a mource of annoyance.

Other effects of noise are less well documented but may become increasingly
important as more information 1s 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 nolse
effects may be applied within a fractiomalization procedure. The function for
weighting the intensity of noilse impact with respect to general adverse
reaction (annoyance) is displayed in Figure G~3.! The nonlinear welghting
function is arbitrarily normalized teo unity at Ly, = 75 dB. For convenlence
of caleulation, the weighting function may be expressed as representing

percentages of impact in accordance with the following equation:

(3,364 x 10~6) (100103 Lgp) )
(0,21 [109+03 Lyn) + [1.43 x 10™4] [100:08 Lyg)

W(lgn) =

A simpler linear approximation that can be used with reasonable accuracy
in cases where day-night average sound levels range between 35 and 80 dB
is shown as the dashed line in Figure G=3 and 13 defined as:

- 0.05 (Lyn =55) for Lgy > 55
W(Lgn) 0 " for Ly, < 55 @)

Uaing the fractional impact concept, an index referrod 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

asscciated with that level as follows:

ENI; = W(Lgpd) Py (3)
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where ENI; is the magnitude of the impact on the population exposed at
Ldni, W(Ldni) is the fractional welghting assoclated with a noise

exposure of Ldni and Py is the number of people exposed to Ldnil

Because the extent of noise impaect is characterized by a distribution
of people all exposed to different levels of nolse, the magnitude of the
total impact may be computed by determining the partlal {mpact at each
level and summing over each of the levels. This may be expressed as:

ENL = T ENI = I W(Lgnl) Py (4)

The average severity of impact over the entire population may be

derived from the Noise Impact Index (NII) as follows:

o AL (5)
NIL It;cn:a.l.

Another concept, the Relative Change in Impact (RCI) 1s useful for comparing
the relative difference between two alternatives. Thia concept takes the form

expresaad as a percent change in impact:

. ENIy = EHIi (6)
RCL i,

where ENI; and ENIj are the calculated impacta under two different

conditions.

An example of the fractional impact calculation procedure is presented in
Table G~2,

* Terms such as BEquivalent Population (Peq) and Level-Weighted
Population (LWP) have often been used interchangeably with ENI.
The other indices are conceptually identical to the ENI notation.




Similarly, using relevant criteria, the fractional Llmpact 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 Naticnal Conference on Noise Contrel Engineering,

G.Cso Maling (ed.), NASA Langley Reaearch 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) (N

Exposure Exposure Py ENI4 ENI4
Range Range W(Ldy) W(Lg4g) (Curvilinear) (Linear)

(Lgn) (Lgn) (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 6245 900,000 0.314 0.375 282,600 337,500

:;: 65~10 6745 200, 000 0.528 0.625 105,600 125,000
: 70-75 72.5 50,000 0.822 0.875 41,100 43,750
75=-80 7745 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 rallcars during routine classification operations. However, the data
base of the nolse levels generated during such operations ia 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,
etcs For this reason, a limited series of experiments has been conducted to

cbtain measured noise levels during a variety of controlled car couplings.

The tests were conducted at the DARCOM Ammunitiens Center in Savanna,
Illinois, on 6 December 1978, The tests were deaigned primarily to inveati-
gate the effect of speed and car type and weight on the noise level generated
during the car coupling. Noilse levels were measured for six apeeds between

two and eight miles per hour, for each of five different configurations of

rallcarse.

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 {see p. H~18).

2. Experimental Design

A total of 34 tests were conducted. Each teat consisted of & single
"test car" coupling with a string of one or more "buffer cars”. For the
firat three scts of measurements, five empty box cars were used as the
buffer caraj one cmpty box car, one fully-loaded box car and one fully-
loaded coal car were individually used as the test cara. 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 aa
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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 cars pushed
together for maximum coupler slack and two tests with the buffer cars having

random slacke.

Each test proceeded as follows: The switch engine pushed the test
car toward the buffer cars. When the engine and railecar 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 buffer
cars. Just before coupling with the buffer cars the speed of the test car was
measured. A8 the test car coupled with the buffer cars, noise levels were
measuted at several locations nearby. After the test waa concluded, the
engine recoupled with the test car and pulled it and the attached buffer cars
back 8o that the buffer cars were in their criginal position. The buffer cars
were then uncoupled from the test car, and the engine and test car would

retreat.

The apeed of the teat car immediately prior to coupling with the buffer
cars waas measured by timing the perlod 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 ataff and reported

immedintely after each teat.

Noime data were collected at three locations (A, B and C) as shown in
Figure H~l. 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 atandard 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 vardied from calm to 8 mph {(with gusts te 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 il-3 .
for a diagram of the playback instrumentation). Table H=! liats these two
maxioum values (Lypys 8low and fast) and the sound exposure level (SEL)
for each measurement location for each of the 34 testsa. 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 weall.

For the five test configurations for which the nolse level was measured
at each of six different speeds {(tests 1 through 30), Figure H~4 shows the
maximun A-weighted slow noise level plotted as a function of speed. Figure
H=5 18 a similar plot, for the maximum A-weighted fast noisa lavel. These two
figures clearly show that the maximum noise level is a atrong function of
car-coupling speed. The waximum level can be expressed as a funct;on of

apecd, V, as follows:
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Table H-1

MEASURED A-~WEIGHTED NOILISE LEVELSl DURING COUPLING TESTS

Position
Position A Position B Position C A D
Coupligg
Test Speed®, Lmax Lmax SEL Lmax Imax SEL Lmax Lmax SEL Imax, Lmax,
Number mph Slow Fast Slow Fast © Slow Fast Slow Fast
ONE EMPTY BOX CAR COUPLING WITH FIVE EMPTY BOX CARS
1 2.71 80.1 B5.9 77.2 93.7 100.5 94.3 90,2 97.3 87.1 (80.6)6 68.3
2 3,17 80.3 86.0 77.0 94.2 102.1 94.8 90.2 97.9 B87.7 80.7 70.2
3 3.93 85.1 92.9 86.0 98.4 108.0 98.2 95,2 104.3 95.6 85.6 74.9
4 5.38 (88.2)3 - - 99,6 107.6 100.1 96.9 105.7 98.6 88.7 76.7
5 6,33 {90.4)° - - 101,9 110.1 102,13 98.9 107.7 100.3 90,9 81.0
6 8.21 {96,3)3 - - 107.6 115.3 108.0 105.6 115.2 106.6 96.7 88.0
ONE LOADED BOX CAR COUPLING WITH FIVE EMPTY BOX CARS °
7 2,35 80.9 8a.7 78.3 91.7 101.5 92.4 90.6 101.3 88.1 80.4 72,0
8 3,28 84,2 90.7 85.5 95.6 103.9 95.8 94.6 103.7 95.0 a5.1 75.0
9 4.40 89.1 95,9 94.0 99,1 107.3 99.7 98.0 106.5 99.7 {as.8)8 79,9
10 5.49 91.9 99.0 95,7 l02.1 110.5 1lo02.1 lo02.,1 111.7 103.1 92.6 82.7
1l 6.34 93.8 9.9 96.8 104.3 112.0 104.4 103,9 112,3 105.0 94,5 85.4
12 8.19 96.1 102.8 98.5 106.9 114.3 106.6 106.3 114.9 106.6 96.0 87.4
ONE LOADED COAL CAR COUPLING WITH FIVE EMPTY BOX CARS
13 2.1 8l.6 88.1 B8l.1 93,4 l101.4 93.0 90.3 101.5 87.9 82.0 73.4
14 2.87 85.2 92.0 86.2 95.3 103.8 95.4 95,1 104.5 96.0 85.7 75.3
15 4.00 90.3 96.9 92.2 100.1 107.5 101.6 99.6 108.9 100.8 90.1 8l1.3
16 5.18 92.5 99,2 94,5 103.0 111.5 103.6 102.6 112.7 103.6 93.1 82.4
17 6.48 95.6 102.3 97.1 106.4 114.3 106.5 105.8 115.9 106.1 96.1 87.3
pL:] 8.33 99.5 105.7 103.1 109.7 117.1 104.6 110,2 115.5 110.4 28,8 89.6
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Table H-1

MEASURED A-WEIGHTED MOISE LEVELS:L DURING COUPLING TESTS (Continued)
Posdtion
Position A Position B Position € A ph
Coupling
Tert Speed? Lmax Imax SEL Lmax Lmax SEL Lnax Loax SEL Lmax Lmax
Number mph Slow Fast Slow Fast Slow Fast Slow?  Fast?
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 - - 96,0 104.5 96.0 90,7 100.4 90.3 B83.9 75.7
21 4.24 86.8 95.3 BB.2 99.6 108.7 59.9 94.7 104.8 95.5 87.3 79.0
22 5,11 88.3 95.2 89.9 101.7 11l0,7? 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 99.3 108.1 1p0.2 91.9 B83.2
23p 6.3 91.8 99.3 94.4 104.7 114.2 105.1 100.0 112,2 1po.8 91.9 83.0
24 8.04 96.3 102.5 98,3 107.7 114.5 108,1 102.4 111.9 1p3.2 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 86.1 97.7 106.6 97.1 92.0 101.0 92.0 84,7 74.7
27 4.04 a7.0 94.5 89.1 98.7 107.0 99.1 94,2 104.4 95,0 86.5 76,2
28 5.08 93.1 102.5 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 96.3 107.1 117.1 106.3 101.6 113.6 101.3 954.4 B3.6
30 B.17 96.4 105.2 98.5 107.9 1im.2 - 102.3 114.4 02,1 96.3 85,0
ONE EMPTY BOX CAR COUPLING WITH FOUR EMPTY BOX CARS
31 4.11 87.4 94.6 #9.5 98.9 106.3 99.7 95.2 103.,7 96,3 86.9 77.2
2 4,04 86.1 93.8 g8, 2 99,0 108.2 99,9 94.8 103.3 95.9 B86.1 76.8
33 4,15 88.8 97.3 81.0 9g.8 106,2 100.6 96.5 104.8 37.8 88.8 79.7
34 3.91 87.5 94.3 89.5 98.8 105.9 99,5 96.1 104.7 97.2 87.6 76.7

1. All noise levels are in units of dBh.
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. Thege noise levels were estimated from the recorded noise data,
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Lpagx = A + B log V, where V 18 in mph and the quantities "A" and "B"
are constanta. "B", the alope 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 firat 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 ccal 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 cara (particularly for the alow 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 welight than of buffer car
type or configuration. The highest overall noise levels generally occurred
when the loaded coal car coupled with the five empty box card.

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
spead 18 not very large: 5 to 7 dB at the lower speeds and 2 to 4 db at the
upper apeeds. This implies that for other configurations with different
cars than those measured under these teats, 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 twc 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 sata of datax Firat, differences between the levels measured at locations
B and C are examined. The noise levels (slow) at location C are consistently
lowor 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 iteself, and not from any secondary radiation from the car bady.

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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MASS OF

CAR(S)

Empty Box Car
Loaded Box Car
Loasded Coal Car
5 Empty Box Cavs
4 Fupty Box Cars

Table H~2
RAIL CARS USED IN TESTS

MASS, KILOGRAMS

20,045
63,988
100,000
103,590
83,636

Table 11=3

ANALYSIS OF DIFFERENCES BETWELN SETS OF
CAR COUPLING NOISE LEVELS

DATA SETS
Lpax 8t Location B ~
Liyax 8t Logation c

(alow)

Lynx at Location A=
* Lyayx at Location D

{alaw)

Lyax Fast =
Lpax Slow

Lgay Slow -
SEL

Lmax Fast =

SEL

AVERAGE STANDARD

DIFFERENCE, dB

3.1 2.1
9.8 1.1
8.5 1.5
- 0.6 1.6
7.9 2.4

H-12

DEVIATION, 4B

0. OF
SAMPLES

33

35

101

100

100
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level of 9.5 dB between measurement positions located 30 and 92 meter from the

gource. This is indeed shown to be the case for car-coupling noise.

Cotparison of the maximum levels determined using fast versus slow
dynamic response of the sound level meter shows an average difference of
8.5 dB. Based upon the fast and slow dynamics, this implies that the car-
coupling noise has a typical duration on the erder of 1/10 of a second.
The small standard deviation (1.5 dB) also implies that one can estimate

the slow leval from measurement of the faat, and vice versa, with

reagonable accuracy.

Similarly, the amall standard deviation in the difference between
the SEL values and glow max levels also indicates that astimates of one
quantity based upon measurements of the second can ba made with reasonable
accuracys This is of particular interest since measurement of the maximum
lavel is generally less costly to obtain than measurement of the SEL value.
Egtimation of the SEL can also be based on measurement of the fast max levels,
but with somewhat lowsr accuracy (since the standard deviation is higher).

With regard to the last four measurements (tests 31 through 34), Table
H=1 mhowa that there is minimal difference in the noise level generatad when
the buffer carpg are compragsed versus stretched versus randomly peasitioned.
Although the number of measurements is in reality too small to draw statisti-
eally significant conclusions, tha condition of the buffer cara with regard to
being stretched or comprossed does not appear to be an important variable in

influencing the coupling noise lavel.

Comparison of the maximum levels meagured at location B for tha last
four tests, all oconducted at the pame nominal speed, indicates that there
ia a rather small variability (1 dB} in repeat runs of the same (or nearly the
sams) configuration. At location A the variability is somewhat higher; this
may be due to meteorological aeffects which would be more pronounced as the

distance from the source to the microphone increases.
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Table -4
SUMMARY OF CONRAIL SYSTEM CAREFUL CAR HANDLING PROGRAM#

Avarage Fraquéncy Weightad
Coupling Spaad Caupling of Car Average Car
{mph) Spasd Coupling Coupling Spaed

x Xz X £ X
0.0 - 0.9 5 52 2640
.0 - 1.9 L5 2147 3220.5
2,0 - 2.9 2.5 5608 14015.0
3.0 - 3.9 35 108489 3BLI1.8
4,0 - 4.9 4o S 15589 70L50.3
5.0 - 5.9 5.5 16433 9038L.5
6.0 - 5.9 6.5 6143 15929.5
7.0 - 1.9 1.5 2140 17850.0
4.0 - 8.9 8.5 Loe7 9239.5
9.0 - 9.9 9.5 407 3866.5
10.¢ - 1.9 (0.5 139 1459.5
L1.0 - 1.9 1.5 54 $21.0
12.0 - 12.9 12.5 14 175.0
13.0 - 13.9 12.5 12 162.0
14.0 - 14.9 1445 4 $8.0
13.0 - 15 15,5 1 15.5
17.0 - 119 17.5 1 17.5

Total 40958 289, 299.0

Tocal lapaet Average - jz e 289,39%,0 = 4.7%  Averaga Coupling Speed of
n 60958 cars which cade coupling

Total Ovacrspasd Averdgs = _{X - 73394 a 7,17 (Averaga)
n 10242 (Cars over Smph)

*Mgagurandnts taken third and fourth quazter 1978, firsc and second quartar (979,
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Table H-5
SUMMARY OF CONRAIL CAR COUPLING SPEED DATA BY QUARTERS

Speed

Frequency Total =1 1 2 k) in 3 6 7 8 9 10 1 12 13 Stall
Ird Qer. 1978 Hn 2 an3 oy 1300 1619 1409 bl p4ix] 108 40 9 4 - i 0
4th Qer 1978 6970 b 297 625 119 1751 1761 619 205 85 4S5 9 - ! 5 J6%
Iat Que.1979 7682 3 131 e 13z 1935 1769 (56 61 118 57 i 3 ] 1 406
20d Qeeal979 2772 - 279 BIS 1373 1988 2004 I8 268 4 33 18 1L 2 5 %
A Totalk 29,597 111210 2800 5191 1293 7625  269% 1017 485 175 54 0 4 12 1599
drd Ger 1978 5583 il 1B 440 1004 1229 1353 593 56 1A 6} 13 17 1 | 290
4ch Qera1978 4987 L4l 404 ata 1282 1187 49% 215 5 28 9 l - 1 249
1at Qtr.1979 51t$ 2 W4 613 154 1205 1263 498 196 98 32 20 k] 4 ! 222
4ch Qer. 1979 £133 = M2t 463 1062 1700 197¢ 689  zBL 140 5L 6 3 E o 241
b Total® 22,438 Lo 636 1920 3J68A 5416 5873 2265 948 __ 417 178 68 30 8 5 Lo02
Ird Qer,1978 3209 17 s 217 543 6l4 803 380 149 noon 9 - i - 141
4rh Qee.1978 2084 - 36 115 76 554 506 208 66 38 9 4 - - 1 L11
Int Qer. 1919 2395 9 LY 1 ) 495 108 624 13l 58 25 t 2 2 - - 97
208 Que.d979 4256 L 81 301 sA4 846 1512 410 M2 45 15 2 2 L = 0t
€ Toealh 11,944 27 281 886 2058 2880 3535 1129 415 185 54 17 4 2 1 420
total 63,979 52 2147 5606 10889 15587 16433 6143 2300 1087 407 119 F1 14 18 3021
2 of Total

Sample <001 _.034 _.0B8 .30 2244 2257 .096 037 .Cl7 006 02 «001 - - 047

A =~ daytina

houes (7am = Jpa);

B ~ afternoon houra (Jpm - llpm)¢

e

C - nightime hiouras (L1 pm - Tan)
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Massachusgetts.

Preface to Attachments H-1 through H-4

The Agency sclicited information from rall carriers regarding their oper-
ating rules, operating practices or recommended practices concerning locomotive
and trail car coupling speeds (Attachment H-1)., The Associastion 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.

H-15 A

i g SR e s




T e At Lt i v B o g el e e € o

Attachment H-1

.’1I°IIP.|.."|l
f &2 % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
M"? WASHINGTON, D.C. 20460
"‘t p.gu"‘
Dear

The Envirommental Protection Agency (EPA) is In the process of broadening
the scope of its railroad noise emission standards to include interstate
-rail carriers' equipment and facilities. This action was ordered by the
United States Court of Appeals for the Fistrict of Columbia Circuit on
August 23, 1977, in response to a perition for review: Assoclation of
Aperican Railroads® (AAR) v. Douplas M. Costle, Administrator of the EPA,
(copy of Court Order enclosed).

In the information we have obtained on rallroad yard operatlions, rail
car coupling speed can be a factor in the total noise level of the yard.
We have information which indicates that at least some rail carriers have
established ‘operating rules that couplings should not occur at speeds
greater than four miles per hour, This speed of coupling impact being
necessary to minimize lading damage for certain.cammodities being trana-

ported by rail.

Pursuant to Public Law 92-574, as amended, we are requestlng that you
inform us as to whevher your firm, as a rall carrier, has at thls time
in effect an operating rule, operating practice or recommended practice
relating to locomotive and rall car coupling speed. A copy of such rule
or recamended practice, if there Is one in effect, is requested.

In view of the court order, earlier referenced, with which the Federal
Covernment must comply, your response with the requested information by
January 19, 1979, would be appreciated.

Thank you for your prompt attention in this matter, IFf there are any
questions relating to this request Mr., Richard Westlund may be contacted

at (703) 557-7666.

Sipcerely yours,

nry E\ Thamas, Diréctor
Stardards and Regulatlons
Division (ANR-490)
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~I0UCIATION OF Attachment H-2

ANTERICAN NRATEROADS

LAW DEPARTMENT
AMERICAN RAILROADS BUILDING + WASHINGTON, D. C. 20036 + 202/293.4086

HOLLIS G, DUENSING
Ganeral Attormay

January 19, 1979

Mr. Henry E. Thomas, Director

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 35,
1979, regarding car coupling speed limits. I would like to point out
that your letter was not receilved at AAR until January 15, 1979,

The Association of American Railroads has no rules or
standards applying to car coupling speeds.

Discusgions with members of the AAR staff on this subject did
yield some information on the subject which may be useful. The minimum
gpeed required to assure complete coupling, under free rolling conditions,
iz about 3 mph. A speed of 4 mph for car coupling has been an operating
practice Iin the railroad industry for several decades, and is primarily
related to preventing lading damage of fragile compnodities. In reality,
however, achieving the optimal speed of 4 mph is difficult, Studies by
AAR and' freight car builders of car coupling impact speeds show about
50 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
615 mph.

The varfability in key factors affecting car coupling speeds
makes £t virtually imposaible to maintain consistent car coupling speeds,
Human factora play a large rele in speed control, as well as mechanical
condicions such as rollability of the car, car weight, wheel bearing
¢onditions, track conditions, and foreign substances on wheels and
retarders. Tests comparing idencical cars under che same conditions find
each car reacting differently,

The alternative to free rolling coupling is to "shove to rest";
4 term meaning pushing cars together by a locomotive with enough force
to ¢cloae the couplers. To implement chia alternative az a noise reduction
technique would be cotally impractical due to several' fundamental reasons.
The capacity of a vailroad system depends on optimal usage of the facilities,




Mr. Henry E. Thomas, Director
January 19, 1979
Page Two

which is based on the maximum number of cars which can be moved in a
cextain time perdod, To classify all cars by the shove to rest method
would Tesult 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,

Thank 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,

Hollis G. Duensing

H-18
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¥ Four Miles Per Hour is the stand-
ard maximum safe coupling speed.
It ig a speed equivalent to grat of
g 2 DY WAl
" Be alert—Pay attention at all times while car
mavements are being made. Proper switching re-
guire; and is worthy of your best attention at all
mes.

The shipment in the car you are handling may
ba the one you are waiting for,

it is a fact loaded cars run farther than empties.

Treat EMPTIES the same as LOADS, when
switching..

Observa the lading on open tap loads. If some-
thing does not look right—Report it at ance--0o
not take chances.

Don’t let the car you are riding control you—
Controlling itis a part of your job.

l1'!‘m right way is the only way to do a job prop-
erly,

Giva all signals clearly so that your meaning will
be readily understood,

Give your engineman a chance by giving him
atoady signal before you give him the stop signal.

Foilure to give the engineman your full face or
full back when giving signals mckes it difficult for
him to interpret signals. Position yaurseif so that
engineman can see you.

Remember the importance of proper signals,
Toke a few minutes to study your own signaling.
Improper signals contribute much {o overspeed
impacts.

in flat switching avoid having too many cars In
your cut— authorities say not more than 20 cars
far best results,

_Wiolent aignals are undesirable and wnncces:
sanyt -

AVQID accidents to man, car or lading.

Keep knuckies open. I's easier an you, the car
and the fading.

(EJ““'

I i e

H-19

Dan't kick cars when not necessary, Oftentimes
aJdittle slack is all that is required 10 mahe the cut,

/  Use the kand brake when necessary 1o contral
the speed of cars when engine 1s not atlached. Do
not permit car to couple at a speed excecding
4 M.P.H. _ -

Befote 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. Be sure
hand brakes are properly set when cars are
spotted.

Cars should not be lelt with close clearance to
adjacent tracks creating the hazard of personal
injury or praperty damage. Be sure that car on any
track will not foul cars on an adjacent track,

Caountless 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 effonts to
“drive" stailed cars on ladder tracks.

Do not permit cars to run too fast out of
rotarders.

. Hump riders should fide cars 1o a coupling.
Haste makes waste,

Hand brakes should be testect beford cars.are
cut off at apex of hump.

Repert mechanical defects in cars to your &on-
dugtor or yardmaster so that they can be
corrected.

Much damage is cavised by leaky air hoses. You
can see and hear them——Correct the condition ar
.ace that it is corrected,

Comply with your operating rules. They are the
:le:ull of experience and have been tested many
mes.

The read-man who brings in a train with the air
cut out of some car and {ails to say anything about
it, i3 a creator of excessive impacls, The conduc:
tors should make report of any cars brought into
terminal with air brakes inoperative,




Jhe AKRON, CANTON &YOUNGSTOWN Railvond Company

8 North Jelfcran Sireet
ROANOKE, VIRGINIA 24042 Ares Code 703

JoHN R, McMitHAEL
President and Chief Exccutive Officer 9814954

T e o Pt bt B B ek e

January 17, 1979
A - 270-4

Mr. 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 to me of January 3 seeking advice

as to AC&Y's rules, operating practices, or recommended praec-
tices which relate to locomotive and rail car coupling speed.

ACLY has adopted the operating Rules of its parent company,
Norfolk and Western Railway Company. Hence, the response of
Norfolk and Western 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,

7E mermadil

[Tvg

Enc.

H~20




January 11, L979

Mr. Henry E. Thomas

Director

Standards and Regulations Division (ANR-490)
United States Environmental Protection Agency
Washington, L. C. 20460

LBear Mr. Thomas:

This refers to your letter of January 3 requesting information
concerning any Norfolk and Western operating rule, operating
practice or recommended practice relating to locomotive aml
rall car coupling speed.

The only writteu provision among Ni's operating Rules which
relates to speed of car couplings is the following paragraph

from Rule 103(h):

"When coupling or shoving cars, proyer
precaution must be taken to prevent
damage,"

In the course of instructing N train and engine service
personnel, it is our practice to explain this requirement

as prohibicing a coupling speed exceeding that of a brisk
walk, or approximately four miles per hour.

Sincerely,

(Signed) dohn P, Fishiwick

H-21




ALIQUIPPA AND SOUTHERN RAILROAD COMPANY
P.O. BOX 280
ALIQUIFPPA, PA. 15001

1.). DEYAX
GEMEAMAL SLUPTANTIMOENT

January 17, 1979

Henry E, Thomas, Director

Standurds & Regulations

Division {ANR-490)

U. 5. Environmental Protection Agency
Washington, D. €. 20460

bear Mr, Thomas:

In response to your request of Japuary 3, 1979, our Rule 52 is
quoted below:

*52. Employes performing switching must do so efficiently
and in a manner which will avoid persconal injury,
damage to contents of cars, equipment, structures
or other property.

{a) Before coupling to or moving cars or en-
gines, 1t must be known that they are
properly secured and can be coupled to
and moved with safety.

{b) Before coupling to or moving cars con
tracks where cars are beiry loaded or
unloaded, gqangplanks, conveyors, tank
couplings, elevator spouts and similar
loading or unloading devices, must be
removed and clear for the movement,

(¢c) DBefore shoving cars, the cars must be
coupled and slack stretched to be sure
a8ll ecouplings are made. Before shoving
cars, it pust be known there is guffi=
clent room to hold the cars.

(d) cCars must not be shoved out to foul ,
other tracks unless the movement is - ‘
properly protected,

{e) HWhen switching or placing cars, they
pust be left where they will fully clear
passaing cars on adjacent tracks and where
thoy will not cause injury to employes
riding on the side of cars.

H=-22-




ALIQUIPPA AND SOUTHERN RAILROAD COMPANY
P.O. BOX 280
ALIQUIPPA, PA. 15001

4. 1. DEYAK
GENLRAL SrLANTINGINT

H#lenry 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 secured,  When cars are
detached from other cars, it must be known
that the cars left are properly secured.
In setting brakes on cars on a grade,
brakes must be set on low end of the cut
of cars, and slack must be bpunched to know
cars will stand when engine is cut off,

th) When cars are being pulled or shoved by
an engine, yardmen shall take such positions
ag 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,

vary truly yours,
ALIQUIPPA & SOUTHERN RAILROAD COMPANY

p i J/Deyak

General Superintendent

H-23
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The Atton & Soutnern Rareway Company

1000 BouUTH 1imb ETAELT, LAST 8T, Louis, (UL, 47207
T AnEs COOR 818 Z71-0Wa3

H. D. HUFFMAN
VICR PREBOEMT B ENERAL MasigLn

January 15, 1979
File: A-15-3

Mr. Henry E. Thomas, Director

Standards and Regulations

United States Environmental Protection Agency
Washington, D, C. 20460

Dear Mr. Thomas:

Your letter of January 3, 1979, received this office January 11,
1979, concerning coupling speeds not to exceed 4 miles per hour.

Our Uniform 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,

| y /48

HDlizvw
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Nalions! Railroad Passenger Cotporahion, 400 Nasth Capnal Sweer. NW ., Wastington, D C. 20001 Tolephone {202} J83-1000

!\_
Amtrak ' January 16, 1979
IH’-..-. y

Mr, Henry E. Thomas

Director

Standards and Regulations
Division (ANR-490)

United States Environmental
Protection Agency

Washington, DC 20460

Dear Mr. Thomas:

Your letter of January 3 to Mr. Boyd has been forwarded
to me for handling.

Amtralk operates under contract with various carriers
to provide switching throughour the country. Under these
contracts, the railroads operate under their own: Book of
Rules, which prescribe coupling speeds. On the Northeast
Corridor, Amtrak currently coperates under Rule 130 of the
Penn Central Rules for Conducting Transportation (copy
enclesed) which stipulates:

"Engines and cars must be coupled at a
gpeed not to exceed &4 mph."

This rule is a common one. In our own rule book which will
take effect April 30, 1979, the couplirg speed is also 4 mph,
per Rule Number 130 (copy enclosed).

If there are any further questions, please contact my
office.

Sincerely,

G Morne.

Vice President - Operations

Enclosures
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DRAFT--AMTRAK BOOK OF RULES

A passenger truin ronted to A track which will resglt
in a station stop for receiving or discharging traffic across a
traock between that train and the station platform must stop and
obtain assurance from the Train Dispatcner or Operator that
other trains involved have 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 repular 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.
When such a train is running behind its schadule, 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 completed, it must be reported clear
except when clearing at an interlocking or block station.
Trains and engines will not protect against following move-
ments unless specified in the Timetable.

111. Unle-s otherwise specified in the Timetable,
trains and eny...s5 using ¢ siding may proceed at Restricted
Speed and wi'l net protect against following movements.

A siding of an assigned direction must not be used
in the reverse direction without proper signal indication,
authority of the employe in charge, or in an emergency under

flag protection,

Trains or engines using a controlled siding will
operate in accordance with sipnal indications,

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 emerpgency under f£lag protection, When movement has been
completed, it must be reported clear except when clearing at
an interlocking or bleock station. Protection against following
movements will not be provided unless specified in the Timetable.

. 113. Movements on tracks other than main, secondary,
Tunning tracks, and sidings may progeed at Restricted Speed
unless otherwise specified in the Timetable.

Engines and cars must be coupled at a speed not

miles per hour.

to excee
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not proteet against  following  movements unless
specified in the timctable.

I1. Unless othenvise specificd in the timetable,
trains and engines using a siding may proceed at
Restricted Spueed and will not protect aguinst follow-
ing movemenis,

A siding of an assigned direction must not be used
in the reverse direction without proper signal indica.
tion authority of the emplaye in charge, or in an
emergency untder flag protection.

Trains or ¢ngines using a controlled siding will
operate in accorcdlance with signal indications,

112, On o running track, movements may proceed
at Bestricted Speed, on 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, black
station or where switch tenders are on duty, Pro-
tection againzt following movements will not be pro-
vided unless specified in the timctable,

113. Movements on tracks other than main, sec-
ondary, running tracks and sidings may proceed at
Restricted Specd unless otherwise specificd in the
timetable,

@ Engines and cars must be coupled at a speed
not to exceed | miles per hour,

1302, A stop must be made just prior to coupling
occupied passenger equipment. Cars occupied by
passengers and cars placed on tracks cocupied by such
cars must be handled with air brakes in service,

130h. 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 abstructions
under or about the cars, transfer boards, and attach-
ments have . been temoved. When such cars are
moved they must be returned to original location.

Sign reading "Stop-Tank Car Connected,” indicates
tank cars are connected for Joacing or unloading and
must not be coupled to or maved. Cars must not
be pliced on the same track that may obstruct the
view of a sign without fest notifying the person in
chacge.
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BANGOR AND AROOSTOOK RAILROAD COMPANY
Northem Malno Junction Park  RR 2 Bangor, Malhe 04401 (207) 848-5711

Fehruary 9, 1979

Henry E. Themas, Director

Standards and Repulations Division

United States Environmentul Protection Agency
¥ashington, D. C. 20460

Dear Mr. Thomas:

At the request of Mr., Travis, I a enclosing
a copy of a pertion 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,

Very truly yours,

/ - //]. ‘-‘Lt.;ﬁn_\
William M, Houston

Enclosure Vice President and
General Counsel

WMH/ p

cc: NWalter E. Travis
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RICHAND F. KOPADSKE

THE BELT RAILWAY COMPANY OF CHICAGO
6900 BOUTH CENTRAL AVENUE : CHICAGO, ILLINOIZ 60634

MME-4NE-4040

GRNARAL COUNBEL,

——r— it )
]t e

January 31, 1979

Mr. Henry E. Thomas, Director

Standards and Requlations Division

United States Environmental Protection Agency
Washington, D. 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 £ind
attached a copy of the appropriate sections of The
Belt Railway Company's special instructions.

Sincerely,

Clod F e

RFK:jms
encl.

¢e: K. G. Duensing, Gen. Attny.
Law Department
Asgociation of Amer. Railroads
American Railroad Building
1920 L Street N.W.
Washington, D. C. 20036

H~29
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~4F BELT RAIIWAY CCMIPANY CF CHICAEO

43. AVOID DAMAGE — SWITCH CUSTOMERS
CARS CAREFULLY

JUDGING SPEED

Accunate judgment of coupling speed depends upon
correct timing, An excellent wav {o gel accumte timing
without a watch is to count “one hundred and thirty.
ane, one hundred and thirty-two™ and 5o on as the car
passés a stationary point. With a little practice counting
can he done at the rate of one a second. Try it,

Ability to closely estimate speed at time car strikes is
axtremnely important because the resultant destructive
effect builds up in direct ratio ta the square of the
specd. This means that impact delivered by a car coupled
at 8 MPH, is not four times that at 2 MPH, but 16
TIMES AS GREAT. Damasge to freight and ear can be
avoided by always keeping coupling speed within the
mfo range of — NOT OVER 4 MILES PER HOUR —

about the speed of 2 BRISK WALK,
Lmpact focce at various striking speeds:
Car Coupled at Units of Destrugtive Force
1 MPH 1
2MPH 4
IMPH SAFE 9
4 MPH 16
SMPH 23
6 MIH 36
78MPH DAMAGING 49
8 MPH 4
9 MPH 81
10MPH 100

44, SPEED GUIDE - To find coupling speed of 40
foot and 50 foot car,

Sight vertical end of car body on a fixed point and
pote the number of seconds it takes car Lo pass. Speed in
miles per hour is shown below,

Damage o a result of Rough Handling makes up a
large part of the claim bill for Loss and Dumage to
Frewght, Fram the Raifroad standpoint 1t is the major
jtem in the expense, We ail know that Rough Handline
can be reduced, often eliminated. 1t is hoped that ths
guide will be heipful in your efforts to prevent Rough
Haadling,

Swilch crews must function as a tezm. Clear signals
properly givem are mighty important:

Takk jt ower — prevent Rough Handling - it can be
done.

40 foot car 50 foot car
Sccouds  (Miles per Hour) (Miles Per Hour)
. L)

1 28 35

3 14 175
3 93 1.6
4 7 87
5 5.6 7

6 4.7 59
7 4 H

3 e |31 35
IOMING 2.4 SAFE 15
11 "grgep | 23 courLiN( 3.1
12 23  spEEp |29
13 2,15 2.7
14 2 23

Car rewardee opetators are responsible to use the
pecesiry judgment essential to mantain continuous
bump operation classitication, - proper  postion of
switches, before a car 15 permitied to enter retazders, set
up car retarders to the position requued to propesly
retard and control the speed of cars that will permut the
required coupling or requited entrance to mechamical car
goppet nat 1o exceed a4 mule per hout specd.
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Egggﬁ\ﬂgﬁ AND LAKE ERIE RAILROAD COMPANY

400 GRANT STREET + P. O, BOX 536 PITTSBURGH, PENNSYLYANIA 15230

M, SPALDING TOON
PRESIDENT

January 15, 1979

Mr. Henry E. Thomas, Dircctor
Standards and Regulations
Division (ANR=-490})
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.

Induatrial 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 ; 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 a0 without damage.

We do not have an operating rule specifying coupling speeds,
but as a matter of praciice, the speeds under these two types of
switching are as atated above.

Yours very truly,
Udhe. > . 338

Presidant

AN

H-31
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BIRMINGHAM SOUTHERN RAILROAD COMPANY

POST OFFICE BOX 570
FAIRTIELD. ALABAMA 35064

JOHNL. PARKER
OENERAL SUPLRINTENDENT March 19, 1979

Mr. Henry E. Themas, Director
Standards and Regulations Division
U. S. Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Thomas:
In response to your letter of January 3, 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 recommended practice relating to
locomotive and rail car coupling speeds.
Sincerely,
7.4

John L. Parker

JLP:ems
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INOoM NONAXE PANRK A TAGRTERER
NORTIL RILLERICA. MAUDACHUSKTTD 01808
‘81748078100

ALAN G. DUSTIN
Fansibant anb Cuinr KXNcuTiva Drrce

January 16, 1979

Mr. Henry E. Thomas

Director

Standards and Regulations Divisilon
U.S. Environental Protection Agency
Washington, D.C. 20460

Dear Mr. Thonas:

In reference to your letter of January 3, 1979.

The Boston and Maine has 1ssued verbal operating in-
structions to its enployees that ears should not be coupled
at a speed greater than 4 mph. The instructions have not
been enbodled in any operating rule or written procedure.

Sincerely,

c/,(, A&ﬁ’. |

(!

H-13
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BURLINGTON NORTHERN

JOHN H, HERTOG 176 East Fifth Sireey
Senior Vice President - Operations St. Pawl, Minnesola 55101
Mr. Henry E. Thomas, Director March 27, 1979

. Standards § Repulations Division
United States Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Thomas:

Please refer to your letter dated March 16 addressed to Mr. J, D.
Giallombardo, with which you forwarded a copy of your letter
dated January 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 damage to equip-
ment and lading. A chart of the coupling speed and resulting impact
forces are on the back pige of all our timetables. A copy of the
page is enclosed for your information.

‘Sincere ly,

g

Attachment

File 40-18 Noise
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BURUNGTON
NORTHERN

THE COLORADO AND SOQUTHERN RAILWAY COMPANY

A SUBSIDIARY OF BUSLINGTON NORTHEAN
2000 EXECUTIVE TOWER/ 1405 CURTIS STREET/ CENVER, COLORADO 80202

GEORGE F. DEFIEL
President

January 16, 1979
AAR-Research

Mr. Henry E. Thomas, Dlrecter

Standards and Regulations Divlision {ANR-E90)
U. 5. Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Thomas:

Referance Is made to your January 3, 1979 letter concerning
rallroad nolse emission standards and request for Information
a3 to locomotive and rall car coupling speed,

The Colorado and Southern Rallway Company's current Timetable
and Speclal Instructions dated October 31, 1976 provides on
page 15, copy attached, that switching will be performed in a
manner which will avold damage to contents of cars and equlip-
ment and the maximum safe coupling spesd is 4 MPH.

Yours very truly,

G. F."B‘Em?

Attch,
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PERFORM SWITCHING IN A MANNER
WHICH WILL AVOQOID DAMAGE TO
CONTENTS OF CARS AND EQUIPMENT

Safe Coupling Speed

(MPH} Impact Force
1 1
2 4
s T o
4 18
Damaging Coupling Speed
{MPH) Damaging Forca
1 26
6 36
7 £9
a8 84
9 81
10 100
SPEED TABLE |
Tims Milea Time Milea
Per Mile Per Per Mile Per
Minutes  Second Hour ;| Minutes  Seecond Hour
1 12 -] 2 40
1 18 48 2 45
1 20 48 2 50
1 28 423 3
1 ao 40 3 ]
1 40 28 - 20
i 45 34.8 ) 3
1 [ 11] 32.7 Fl 48
2 e 30 & .
2 1 2.6 ] —
2 18 2488 4
2 20 26.7 T 20
i 80 2 10
H=136




FORT WORTH AND DENVER RAILWAY COMPANY

A SULSIDIANRY OF HUNLING T4t HOH TE ne
FOAT WORTH CLUB BUILDIKG, POST OFFICE BOX 043, FORT WOt D TExA% 1L10]

BURLINGTON
NORTHERN

GEORGE F. DEFIEL
President

Mr. Henry E. Thomas January 16, 1979
Director, Standards and

Regulations Division

{ANR-480)

United States Environmental

Protection Agency

Washington, D.C. 20460

Dear Mr. Thomas:

Please refer to your letter of January 3, 1979 requesting
information and documents pertinent to operating rules or
practices governing locomotive and rail car coupling
speeds.

FH&D Timetable and Special Instructions is attached and
your attention is directed to page 16. Also attached is
photo-copy of Rules B08 and 810 of "The Consolidated
Code of Operating Rules.” I trust these documents will
furnish the information you desired.

Yours truly,

S rO47

G. F. Defiel

¢c: Mr. H. L. Peck

File: 6700-3A1

He37
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able, boom must he trailing. Such cquipment
musl be inspected before being moved.

Spreaders and dozers being moved in trains
must, when practicable, be headed in the divee-
tion train is meving, wings must be properly
secured.

The canductar and engineer must be notified
when such equipment is in their train,

805 (E). Open-top or flat cors loaded with
pipe, lumber, poles or other lading which has
a tendency to shift, must not be handled in
train next {o enpine, caboose, occupied outfit
cars or passenger cars

806, Before coupling te or moving outfit
cars, notice must first he given all oecupants,
and all Iadders and other equipment cleared
before moving,

When occupied outlit cars are set out or
taken into yards in trains, the train dispatcher
and the yardmaster must Le promptly notified.
When practicable, occupied outfit’ cars should
not he placed adjacent to or in buildings or
structures,

Tracks upon which occupied outiit cars are
located should not be used for meeting ar pass-
ing trairs. if it can be avoided.

807 Except in -cmergency, ¢ars must not
be left on sidings without authority. The train
dispatcher must be immediately notified when
cars are left on sidings.

808. Emploves performing switching must
do so efliciently and in a manner which will
avaid personal injury, damage to contents of
cars, equipment, structures or other property,

H-38

tached from other ears it must be known that
the-cars left are properly seeured, IF the track
is on a grade and hand hrakes are not suflis
cient, wheels munt alvo be bloeked or chained
and; when practicable, cars must bhe conpled
topether. In seting brakes on cars on a grade,
brakes must be set on low end of the cut of
cars and slack must be bunched to know cars
will stand when engine is cut off,

810, The fullowing cquipment nust nnt he
unnceessarily  switched  with nor couplings
made in such a manner as may cause damage
to eqquipment or load:

Flexivan or TOFC cars;

Qutfit cars;

Passenger equipment;

Cabooses;

Multi-level laads:

Cars containing livestoek;

Open top loads subzect to shifting,

8t1, Buefore makinz o runnips swock, all
members of the erew must understand the
mavemoent to be pade. It must be known that
switches and brakes are in working order, The
vngine must be run on straight track when
practicahle.
Running switches must not be made under
the [ollowing conditinns:
With cars conlaining explosive, flanunables
or poison pas;
Qvor or through spring switches or within
intetlocking limits:
Over or through remste control or deal
control swilches when the power is on.
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‘ PERFORM SWITCHING IN A MANNER
WHICH WILL AVOID DAMAGE TO

CONTENTS OF CARS AND EQUIPMENT
Bafa Coupling Speed
(MPL) Impact Force
1
2 4
3
4 14
Damaging Couvpling Speed
e Damaging Force
[ 25
L] 1]
7 &9
8 &
9 81
10 100

MAINTENANCE OF WAY
CONDITIONAL STOP
Form Y Train Order

In tha limits of a Formn Y train order,

Foreman

..32 East about Order No, (Forin Y Train Order No.)"
FW&D enginesr, Extra 232 East!

...i" East may pass red si
stoppiag.”

“Proceed

tiona that are given

SPEED TABLE

The following forma of oml author!znuon by the Foreman and
scknowledgment of understanding by the engineer arg to be
taed to permit trains to poss a red flag without stapping withe

will atate: “FW&D Railwny Foreman eolling Extra
Engineer must tespond, Identifying his truin as; *This {2

When engineer hag answered as nbove, the foreman will state:
“Extra at (Location) withomt

The foreman may also authorize a different speed from that
shown in um Form Y train order by adding to Lis instructiona:
e MIPH, 00 ¥Praceed at normal apeed™

The enx!xmr must ﬁg‘ut back to the foraman tha {nitroe-

Time Miles Time Midoa
Per Mile Per Per Mila P,

mnnm Seonds  Hour | Minutes  Sesonds  Hooe

o, £ 3z « 225

i 1 a8 2 4 o8

1 £ & 2 % 22
1 23 423 ] -~ P
1 %0 m 3 » 19
1 @ ga H 20 18
1 pt 48 3 3 17
1 % 521 1 a 10
H pi %0 1 - 18
H I 78 H o 1z
P8 B 5
H B ) 10 - 1

H=-3%

COMPANY DC.

Dr, W. P, Higging, Jr., Chic*
Dr. Jamea P, Lee, Division 3.:

Abilene
Amarillo
Anson ..
Bowie
Childreas
Clarendon
Dalhart
Decatur
Dlmmitt
Electra
Fort Worth
Fort Worth
Henrietta
Houston
Iowa Park
Lackney
Lubbock D,
Memphis .
femphis
Memphis
Munday
Plainviow
Quanzh
Stamford
Yernon .
Welllngton -
Wichita Falls
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176 East Filth Street

JOHN C, ASHTON

] i §1. Paul, Minnesata 55101
vice Presidont angd Sacratary St.Paul. Miene,
Mr, Henry E. Thomas, Director January 17, 1979

Standards and Regulations Divisions
United States Environmental Protection Agency
Washington, D.C. 20460

Pear Mr. Thaomas:

Please refer to your letter dated January 3, 1979, in connection with
freight car coupling speed restrictions.

Burlington Northern practices govern train operations on the Oregon
Electric.

BN has recommended 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 Scattle Region Time Table 16 is

enclosed as an example of the coupling speed requirements which
are meant to govem operations over the Oregen Electric.

Yours very truly, S

o Q. Bt

President, Oregon Electric Railway Company

Attachment

H=-40




PERFORM SWITCHING [N A MANNFER
WHICH WILL AVOID DAMAGE TO
CONTENTS OF CAR3 AND EQUIPMENT

Bats Coupling Spand :
‘_MPI” Impact Force

1 1
% Ty 7T MAINTENANCE OF WAY
TR CONDITIONAL STOP
4 1 F
h (Form Y Train Order)
Pamaging Coupling Speed R .
‘ (MPHy | Dsmaging Foree The following forms of oral suthorization by the Fore-
ﬁ'...... U ST [ man and acknowledgment of understanding by the
! L o engincer are to be taed to permit traina to pnas a red
T A 49 flag without stopping within the limits of a8 Form ¥
e ’ o4 train order,
D_ 81

o T R Foreman will state: “Burlington Northern Railway
Foreman calling Extra 232 East about Order No. (Farm
Y Train Order No.J"

Enginecr must respond, identifying his train na: “This
is Burlington Northern engineer, Extra 232 Eaat.”

APEED TADLE When engineer has answered as sbove, the foreman
PTI'?u'u a}iu“ Tima Miles will state: "Exten 232 East may pass red signal at (Mile
ATl onds: e pipaher Ml e O Post Location and specify Track invelved) without
3} [T} 80 1 12 &0 atopping.”
3 T 76.8 1 16 a8
) ] 47 700 I 20 (1)
3 44 18 1 28 422 The foreman may also authorize a different speed fram
3 (1] 105 1 a0 40 . . R R
3 a6 bt 1 40 an that shown in the Form Y train order by adding Lo his
; 5} 32;3 { ;g g;:# instructions: “Proceed at MPH," or
3 FH gg‘: : it 3, “Proceed at normal speed.”
3 H i 10 L
3 &7 o081 ;.8 a4 The engineer must repeat back to the foreman the
'} gs gf_'g ; :g gf;g instructiona that are given him.
1 s a9 50 21,2
[} 1 11} =0
1 ] i 9 19
) I [ ] 71 20 18
: 1 4 gu.! a 17
‘ t & 5.3 3 46 8
¢ t [ ] £4.6 4 18
! k 7 80.7 ) 12
| L [ ] a4 4 visa 10
) t ) 811 7 10 [}
L 10 [.INT H . [}

n
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Central Vermont Railway, tnc.

2 Federal Street
St. Albans, Vt., 05478

January 12, 1979

Mr. Hemry E., Thomas, Director

Standards and Regulations

Division (A3-490)

United States Znvironmentual Protection Agency
Yashinztcn, T. C. 20460

Dear Mr. Thomas:

In reply to your letter of Jamuary 3, 1979 requesting a copy of

our instructions relating to rail car coupling speed, we are pleased
to be of assistance and have enclosed a copy of our General Cperating
Instructions which have been in effect on the Central Vermont
Rallway,Inc. for a number of years.

cerely Yours,

4

C

P. G, Larson
General Manager

Enc.
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CENTRAL VEUICHT RAILYAY,INC.

GENERAL INSTRUCTICHS

1.20 COUPLING REGULATIONS

(A}

e}

[C}

{D}

{E)

iF)

When coupling cars, wpeed of tour mibes
per hour at time of couphimg st not he
exceeded 10 avoul datage fo soquipment
and tahing, Ths apples ta all cars
including those wth custuoned under -
frames.

Befare making 3 couphng to occopied
passengur eduipnient, stoh must first be
made not less than six, antl not mase than
twelve feet fram the pont where tou-
pling 15 10 bw made,

Befate making 3 coupling to occupred
tervice equipment, persons no or ahout
these cars must be warned, stop must hrss
tse made not lest than six, and not more
than twelve leet from the point where
coupling is to be made,

When coupling an engine consist of three
ot more units, with ar without cars 10 9
train or cut of cars, a ston must lirst be
made not less than six, and not mare than
twelye feet from point where coupling i
to be made,

Belare couphing is made with or onto
cars equipped with cushign underframes
and/or long shank type couplers, the
grawbars must be checked to e sure that
they are properly lined up, Wheiewr
possible, this type of car should be et on
straight track lor coupling, If not pos-
sible, extrems caution must be used when
coupling,

Before coupling to or moving passenger
and service equipment cars, crews must
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Operating Depariment

&ohessie System

‘2 North Charles Streat
Baltimara, Maryland 21201

January 17, 1979
File: 741-3

Mr. Henry E. Thomas, Director

Standards and Regulations Division (ANR-490)
tnited States Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Thomas:

This is in response to your letters of January 3, 1979, regarding “operating
rule, operating practice or recommended practice relating to locomotive and
rall car coupling speed," to the following Chessie System Officers:

H. T. Watkins -~ Chessie System

J. T. Collinson - Baltimore apd Ohig Railroad Company
J. T. Collinson ~ Chesapeake and Ohiu Railway Company
J. T. Collinsen - Lake Front Dock and Railread Terminal
W, P. Coliton - Western Maryland Railway Company

As a member of the Association of American Railroad (A.A.R.) Chessie System
subscribes to the carrier iocading 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 field
tests, prior to rajl industry acceptance. The impact test calls for satis-
factorily siubjectiag the test shipment to a series of 4, 6, 8 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 copdition, hump retardation techniques, weather conditions, and 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
i3 just one of many in the rail industry and includes a measurement system that
quantifies impacts of 5 MPH or more,

He agree with your statement that railroad yard operations and rail car coupling
spead 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

Page 2

A. loaded car versus empty car.

B. Type of car.

C. Type of coupler.

D. <{ar 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. Number 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 is 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 realistie to establish a coupling
speed standard as a control of yard noise levels,

Yours very truly,

R. G. Rayburn
Vice President-Transportation
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Oparaling Department

& hessie System

2 North Chartes Street
Baltimora, Maryland 21201

January 23, 1979
File: 741-2

Mr. Menry E, Thomas, Director
Standards and Regulations Division
United States Environmental Protection Agency

Washington, D. C. 20460

Dear Mr. Thomas:

This is in response to your letter of January 3, 1979, to bMr. B.
G. Lawler, Assistant Vice President, Daltimore 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 Baltimote and Ohio Chicago Terminal Railrcad

Company.

Yours very truly,

. GI b W

Vice Pré¢sidént-Transportation
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CHICAGO & ILLINOIS MIDLAND RATILWAY COMPANY

gﬁéégg
D

POST OFFICE JOX 119
SPRINGFIELD, ILLINOJS 42705

January 11, 1979

Hr. Henry E. Thomas, Director,

Standards and Regulations Division {ANR-490)
United States Environmental Protection Agency,
Washington, D. €. 20460

DPear 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 locomotive and rail car coupling speed.

Enclosed 13 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.

Yours truly,

2D Mam
. G. Harvey,
Executive Vice President
and General Manager.
WGIK
Encl.
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CHICAGO AND - TRANSPORTATION COMPANY

&)

JAMES A, ZITO
VICE PRESIDENT * OPERATIONS

February 26, 1979

Me, Henry E, Thomas, Director
Standards and Regulaticns pivisien
U. 5. Environmental Frotecticon Agency
Woshington, D. €. 20460

Dear Mr., Thomas:

Your letter of February 20 addressed to Mr. J, R, Wolfe on the
subject of "Coupling Speed" has been referred to me,

We do not have an operating rule that specifically states the
maximum speed for coupling cars. Our Consolidated Code of Operating Rule
808 rends as follows:

808. ‘Fmployes performing switching wust do so efficiently
and in n manner which will avoid persenal injury,
damoge to contents of cars, egquipment, structures
or other property.

While we do not specify that couplings should mot occur at speeda
greater than & MPH due to the varied physical characteristica of our many
yards, we recognize that thia 1s the ideal coupling speed and this speed
is our goal wherever conditions permit,

Since the year 197]1 we have had a “Car Handling Program" to
eliminate the rough handling of cars and losa and damage to freight; our
yard forces are taught and instructed to use minimum coupling speeds. This
is enforced by hoth Freight Damage Prevention and Division Officers by the
use of "radar". Violations are handled in the same manner gs any other rules

violation.

Thia program has resulted in 84X of all coupling speeds made at
4 MPH or less systemwide. We have alsc spent large sums correcting the
grades in yarda on the Iowa and Lake Shore Divisions so that it was
practicable to cnforce our stated goal of 4 MPH or less speed in coupling

carsg.

Yery truly yours,
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,[\ Chicago, Milwaukee, St. Paul
<

B 5t gt a1t

and Pacific Railroad Company

516 West Jackson Boulevard
Chicago, Illinois 60606
Phone 312/648-3000

Jenuary 18, 1979

Mr, Henry E. Thoras, Director

Standards end-Resulations

Division (ANR~4Q0)

United States Environmental Protection Agency
Washington, D, C. 20460

Dear 'r. Thorasg:

Your letter of January 3, 1979 to Mr, B. J, Uorley,
Chicaro, Milwaulzee, St, Paul & Pacific Railroad
Company, requesting information on coupling speeds
has -been referred to me,

This carrier does not have an operating rule
indicating a specific coupling speed, Our trainmen
and enginemen performing switching must do so effi-
cliently and in a manner which will avoid personal
injury, damage to contents of cars, equipment,
gtructures or other property.

W Fn FPlattenber {
AVP - Ceneral Manager

M?Q«mbz«_,

ec: Mesgsrs, B, J. Worley
G, J. Barry
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CHICAGO UNION STATION COMPANY

RI0 SOUTH CANAL STRKET
CHICAGD, ILLINOIS 60608
FIKANCIAL &-5200

NI.L.L"I::LH;:::?:I:D January 11, 1979

Mr. Henrv E. Thomas, Director

Standards & Regulations Division

United States Environmental Protection Agency
Washington, D. C. 20460

Please refer to your letter of January 3, 1979 to

Mr:. N. H. Coodrich, asking if the Chicago Union Station
Company has in effect an operating rule, operating
practice or recommended 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,

A

WMF/mb
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CrrxcurEnd RAIReAn CoMmamy

229 Nolichueky Avenue

ERWIN, TENNESSEE 37600

THOMAS D, MOORE, IR,

Lracutire Vics President -
Genaral Masiager

January 11, 1979
File: 995-1

Mr. Henry E.. Thomas, Director,

Standards and Regulations,

Division (ANR-490),

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.

Sincerely yours,

[l g “N/ =

Executive Vice President
General Manager
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A trainman must afford prolection at crastings opened until such
Croosings are closed,

10] (¢). When necessary to control cars by hand brakes, it
must be ascertained that such brakes are yn goud order.

When cars are left standing, sufficient hand brakés must be
?plltd to keep them (rom moving. or other precautions aken,

neceMsary, to asyure vhat they are properiy secured,

Cars lelt standing on any track must clear other tracks, in-
sulated joints and clearance points. Road crassings must be
eleated 100 lect where practicable.

203 (d). \When coupling or switching cars, or when cars
are cut off in motion, coupling speeds must,be held within safe
Emits {not to excend four miles per hour \f sibled and proper

recautions taken to prevent damage of {wuling other tracks.
N engines are working at bath ends of a lrack. movement

‘ot be made carefully to avoid injuties of damage. Before

shwring slack must be stretched to insure thit cars are coupled.

104, Conductors are responsible for the pasition of switches
ascd by them and their trainmen, except where switch tendets are
stationed.  Switches must be praperly linad alier hawing been

A switch must not be left open for a following train or engine
wsalaaa in charge of a trainman of such toain or engine.

When practicable, the engineman must e that the switches
acar the engine are properly hned.

Employes lining switches muse sce that e points fit properly
and that switch tatgews are 1 the proper pusitioe,

A traln or engine must not foul a track unlil switches con-
mected with the movement are propeely Lined, or o the case of

ring switches, unul the normal route i seen to be clear,

waiting to cross from une track to another and during the

spproach of passage oi a train or engine on tracks invalved, all
switches connected with the muvement must be sevured in nurmal
position. Switches muse not be restored (o mommal puosition wnel
e agvement i3 completed of clear of the main track involved

Where trains or ennines are required to report clear of main
ek, such report must aol be made untl awiteh has bem se-
v in its normal position.

H~52

Naota—Rule 104 lanlin only to hand cpreated swiiches. When aprinyg
wr dus] control 's:aches are operated by band, they are congtrued (o be
hand opeeated ymitches and sule 134 applies.

104 (a). After an enplaye changes a switch to et A train
of engine inta or out of 2 1rack, be must take a position not less
than 20 feet from the switch.  Employes rust not stamd in such
a position a1 to cbacure the view o switches or signals as seen
from an approaching Lrain or engine,

No attempl must he made to change a switch until the Iast
wheels are ¢lear of the points,

104 (b). A switch found damaged or defeetive must be se-
curely spiked in praper pusition, nolice Riven o the section fqre-
man and a report made at ouce to the Chiet Lispascher,

Every nain track switch in normal aition most he locked.
Employes tocking the awitches must ehieek the lock and know
that it j3 secured,  Adter opeming switch equipped with lock the
lock must be placed in the basp.  Switch lochs found defective
of missing must be replaced promptly it practicable, 3 ceport
made to the chiel dispatcher and the section foreman notitied if
possible,

104 (). Denila must be set to derail amd locked in that po-
aition, except when lined to permit movements,  Emplnyes must
be oat the look out for derails on ail wide tracks, except passing
sidings,

164 (d}, A hand thrown switch, pipe.connected with derail,
miust not be restored to normal position wuntil the mavement has
cleared the derail.

104 (e). When a train backs in on a siding 1o be met or
passed by another train and is in the clear the engineman must
s¢e that the switch is set Sor the main track. Enginemen must
Impur that derails and other awiiches are properly set before
using them

104 (). When a tnrailing movement through a spring awitch
Is stopped before pasning entisely throughy the switch, the move-
ment muit not be reversed, nor slack faken, untdl it has been
axceriained that the switch 18 properly sex.

104 (g). Running swilches are prohibited except when they
can be mide without danger to empluyes, equipment, or cone
fnta of cara, [t st be known that she track is clear and the




1275 Daly Avrnue
Bethlchen, Peancylvanin 18015

Janunry 19, 1979
Mr. Henry Z. Thomas, Director
Standerds end Reguletions Division (AlR-400)
United Stz.es Environmental Protection Agency
Weshington, D. C. 204€0
Dear Mr. Thomas:

In reply to your letters of Januory 3,‘ 1976, reloting to cir coupling zpeed
in rafilresd yard operatiens, oll the railreads listed belor ere small terminal and
switching railresds, They do not have any humping operations and flat csultching with
rolling couplings is held to an 2bscluie minirmm becouse there cre no large clessi-
fication yards, lost switching to essemble cars is performed at local points involve
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 211 reilread movements are made at moderate speeds seldom exceeding that of
a walking pace and the speed of coupling impact is considerably less than that so as
to minimize, really to elimipate, c¢or and leding damage,

Vary truly yours,

CONEMAUGH & BLACK LICK RAJLROAD COMPANY
PATAPSCO & BACK RIVERS RAILROAD COMTAINY
PHILADZLPHIA, BETHLEZHIM AND IZW EIGLAND

BAILROAD QOLPAMY
SOQUTH BUFFALO RAILWAY COMPANY

M

T. H. Seoamel
President
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CONRAIL

RICHARD B, HAYSELMAN
ITNIOR ¥ICE PREJDENT
QPERATIONS

January 12, 1979

Mr. Henry E. Thomas

Director

Standards and Regulations Division
U.S. Environmental Protection Agency
Washingtan, D. C., 20460

Dear Mr. Thomas:

This refers to your January 3 letter to former President
Spence inquiring whether Conrail has an operating rule
or practice relating to coupling speeds.

This subject is covered in Rule 130 4in our present Book
of Rules. Copy of the applicable page is attached.

Sincerely,

A rsdhancsisan_
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oot protect gt Tollawage movements unless
spucified i the timetable.

LI Unless atherwise specilied in the timetahle,
trains aned emggines sing a siling may proceed at
Restrictedd Speed amd will not protect againt follow.
Ing inovements,

A sitling of an assigined divection nmst pot e used
tn the reverse diveetion withonl proper sigaal indiea.
tion, authority of the employe in charge, or in an
emergency wnder iy protection.

Trins or engines using a comtealled siding will
aperate in accondunce with sigual indications,

112, On a ranning track, movements may proceed
at Restricted] Speed, on signal indication, penmisvon
of emplaye in charge or as specified in the vimetable
aml in an emergedey under g protedion, When
movernent fas heen comploted it must be reported
clear, eveept, when eleariog at an interlocking, block
statinn or where switeh teaders are on duty. Pro-
tection aainat following movemeats will not he pro-
vided nnless specified in the timetable,

113, Movements on tracks other than main, sec-
ondary, rananing tricks amd sidings 1y proceed at
Restricted Speed unless otherwise specified in the
timetable,

130, Engines und cars must be conpledd at o speed,
not to exceed 4 miles per hoar, '

130u. A stop must be mucde just prior to coupling
ocenpicd passenger equipment, Cars occupivd by
passengers and ears placed on tracks accupicd by such
car: must be handled with air brakes in service.

130h, Cars placed for loading or unloading, must
not he coupled to nor moved uatil all persons in or
about the bave been notified and all obstructions
uatler or ahout the cars, uansler boards, and attach.
ments have heen removed. When such caes are
movedd they anust b returned to original location,

Siggn reading "Step-Tunk Cor Connected,” indicates
tank cars are connected for oaling or unluuling and
must pot be conpled 1o or moved, Cars must not
be pliced an the saive teack that may ohstruct the
view of a xigi without {first notifying the person in
charge.
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Windnor Statnn Mantmgl, Quebee HIC 364
Tel (518 0616471

CP Rail [E]

January 11, 1979
File No. 59%-1-00

Mr. Henry E. Thomas,

Director,

Standards and Regulations
Division (ANR-49%0),

United States Environmental
Protection Agency,

Washington, D.C. 20460

U.5.A.

Dear Mr. Thomas:

In reply to your letter of January 3 reguesting
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 ehsure
a proper coupling has been made."

Yours truly,

ty Chief Eﬁgineer.




T CryAlloGa VALLEY IRAarLway CodMPANY
DI CLARK AVENUE
oAy HOUX T
CLEVELANIL OHIL 441011

R. B, HITAFER

ALl purinaTenoint

January 30, 1979

Mr. Hlenry E. Thomas, Director

Standards and Regulations Division {ANR-490)
United Stutes 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

practices,

The Cuyahogan Valley Railway Company is a Class Il railroad,
loeated in the confines of Jones and Laughlin Steel Corpo-

ration in Cleveland, Chio. We own 13.71 miles of track and
are registered with the Federal Railroad Administration as

having Class I track.

Qur railroad is located on the banks of the Cuyahoga River
and is a flat, yard switching operation with a published
maximum speed not to exceed ten miles per hour,

The rule in our operating rule 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,
THE CUYAIOCA VALLEY RAILWAY COMPANY

ol

R. B. SHAFER
GENERAL SUPERINTENDENT

RBS/1
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DELAWARE AND HupsoN RAILWAY COMPANY

ALBANY, NEW YORK 12207

Py
. : - bRieN by
\
‘ -J:':EQE;{“. N
-2 Y — L

KENT I SHOEMAKER ggguary 17, 1979

Peesident and Chiel Evecutier Offiar.

Mr. Henry E. Thomas, Director
Standards and Regulations
Division (ANR=-490)

United States Environmental
Protection Agency

Washington, D. C. 20460

Dear Mr. Thomas:

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 connection with our loss
and damage prevention programs, However, we do not have in effect
at thig time an operating rule, operating practice or recommeanded
practice relating to coupling speed.

Very truly yours,
»

o 2
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“Rio 772 .
Tre Denver ano Rio CENVME‘@:@

®,. 0, DX Bama
DENvVER, COLORADD BO217

!

L@D Company

ROY 8, ENO
DiRCCTOR
BAFETY, RULER & TRAININD
JOHN 4 VEBA ‘ JOHN E, ABERTON
UUPT, BAFETY, RULES & TRAINING BuPT, BAFETY, AULER & TRAININD

DoLe. Dive, — DENVER, COLO. Januar; 17, 1979 UTAH DIVN. ~ ROPER, Uran

Mr, Henry E, Thomas, Director

Standards and Repulations Division (AN.490)
United States Environmental Protection Agency
Washington, D,C, - 20460

Dear Mr, Thomas:

Mr, E, P, Herrick, our Snvirommental Enpineer, referred your letter of Jan, 3, 1979
to me for handling. This refers to operating practice or recomnended practice relating to
locomotive and rail car counling speed.,

Under our eprrating rules for Enpinenen, rule 939 reads, quote, "Mhile switchinp, they
must give close attention to signals. The locomotive must be handled with great care When
making couplings?, end quote,

When it comes Lo specilying the actual speed when making a coupling, we vrely on our
time=table rule 25, as pictured below,

——nn
|
‘ 55
25, AVOID DAMAGE - SWITCH CUSTOMERS'
CAIN CARKFULLY
OVERSPEED Couplivngs are DAMAGING  Here's whin
. hapeens
P 3 mites s huur U SAFE COUPLING SPEED
H & mifes pue hoir [T imape belns
! [ LY b | Jomm LA N s dbnnmngtingg s MPIE
] 7 miles per hour Cem 3 limes as diamagin as 4 MI'H
N bk et huur [Ny tiewes oo dhiomantings an 4 MM
4 milvs jrr howe ] g 5 Hawes am dlamanggiogg an 4 MI'H
10 miles per hour ] ompen e as damaping as 4 Ml

bt l[" lrl"ilhI'ﬂf e cun e devnided e sdwis keping
cunplitigd apuedd withn the side pange - NOT OVER 4 MILES PEIL
' HOUR-ADBRISK WALK.

. HANBLE FREIGHT CAREFULLY AND
KEEP OUNR CUSTOMY st

L e rmmam = s ——— - - -

Throughout our rule atructure in Operating and Safety rules and instructions, we refer
to safe coupling speeds, handling locnmotives and cars carefully when making a coupling, etc.,
but time«table rulg ¢ i« the only seulagion that speeifies an actual speed,

‘ )]
ce E,P; Herpick Sincerely, %
. H-59 . / yNC
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THE DETROIT AND TOLEDO SHORE LINE RAILROAD COMPANY

131 WEBY LAFAYETTL AVENUE
DETROIT, MICHIGAN 48228

:éln;li;:ﬁfi GENEAAL MANAQER February 15, 1979

Mr. Henry E. Thomas, Director

Standards and Regulations

United States Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. 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 anv 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 €, 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,

VY AP

Vice President and
General Manager
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TIMETADLE No. 34 — SEPTEMBER 12, 1976

{Continued from page 18)

D&TSL FOOTNOTES {Continued)

3 INTERLOCKINGS (Continued)

3.4 Drawbridge. ‘
N&W ., ... Mileage 46,9 (River Rouge). ... Me-
chanical,

3.5 Railway crossing at gende.
CR... Mileage 46.8 (Victoria Avenue)....Con-
trolled.
Contact Operator River Rouge Bridge for instruc-
tions.

3.6 Railwayerossing at grade.
CR... . Mileage 43.5 (Ecorse). ... Mechanical,
Operated by CR Trainman,
Normal position clear for D&TSL.

3.7 Ruilwaycrossing at grade.
CR/DT&L. . . .Mileage 37.3 (FN}. . . .Mcchanical.

38 Railway crossing ot grude.
CR... Mileage 34.7 (Exdison), ... Conirotled.
Contact D&TSL Train Dispatcher for instructions.

3.9 Railway crussing atgrade,
CR... Milzage 34.1 (Denby), .., Controlled,
Contact D&TSL Teain Dispatcher for instructions.

3,10 Railway crossing at grade.
" CR....Mileage 18.7 (Ford Crnssing)....Con-

Lzolled. .
Contact D&TSL Train Dispatcher for instructions.

3.11 Railway crossing at grade,
CR....Mikage 17.4 (Monroe). .. . Controlied.
Contacl D&TSL Train Dispatcher for instructions.

3.12 Railway crossing at grade.
CR. ... Mileage 16.8 (Plum Creck). ., .Controlled.
Contact D&TSL Train Dispatcher for instructivns.

3.13 Railway crossing al grade.
TT. ...Mileape 0.6 (Boulevard). . . . Controlled.
Contact TT Train Dispatcher fof insiructions,

4 EQUIPMENT RESTRICTIONS

4.1 (A) Back-Up and Forward Pushing Movements

{Freight Equipment);

(1) To prevent jack-knifing of diesel units dur-
log these muovements, ihe following himits
are placed on the numbet of working unitz
peomitted whenever 20 or mote cars ate in-
volved:

1800 H.P, ur smaller — 3 units
2000 H.P. or lurger  — 2 units

The units ullowed to work must be those
feading in the direction of the movement
(oeat to the cars) and the then trading units,
it any, must be isvliled. until movement
completed. Any dead wr idling unils located
tetween the operating units and the cars
mut be set oll before movemcnt is statted.

4

EQUIPMENT RESTRICTIONS (Conlinued)

(B) Engine and Tonnage Restrictions:
The maximum number of working units per-
mitted in any engine consist is restricted to 24
motorized axles and the permissible fonnage is
restricted to an amount which can be handled
by I8 mutorized axles.

(C) Coupling Regulations:
When coupling an engin: consist of 3 or more
units to a train, or cut of cars, i stop must first
be made between 6 and 12 eet from point of
coupling. The coupling is then 1o be made as
genily as possible.

(1) Belove muking a coupling to passcuger
equipment or outhit cars that may be ve-
cupied, stop must first be made not Jess than
6 fect and not more than 12 feet front the
point where coupling is to be made.

(2) When coupling: cars, speedl of four miles
per hour at time of coupling must not be
excecded to avoid damage to cquipment and
lading.

{D) To guard against damage fo equipment or injury
to employces or others, cars equipped with tie-
down chains must not be moved until chains are
rroperly secured in a manner that they can not -
alt off and drag,

On cars eqripped with storage hoxes, chains
must be stored therein 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
inuse.

(E) When handling multi-fevel, TOFC, hydro-
cushjon roller bearing equipment and all cars
60 It snd longer, extrome care miust be taken
to couple, uncouple, scpurate cars on straight
track, and jnsure that vars ure standing al rest,

(1) Due to the tength of such cars and the fact
that the trucks are recessed from the end,
special care must be given ta see that they
are shoved into clear whea switching is to
be performed on adjacent trucks,

{2) Belore coupling onto such cars, a stop must
be made nut more than 10 feet away and
draw bar alignment checked tu determine
if the draw bars line up and will not skip by.

{3) Extremie care must be exercised through
turtiouts and sharp curvature to insure that
such cars will not be truck-boundd or that -
the corners will not bind due to curvaiure
of track.

(4) Sensitivity of roller bearing or delayed slack
gclion in hydro-cushion underirine or
shock absurbing drawbar equipment, und

{Conrinued on puge 20
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DETROIT, TOLEDQ AND IRONTON RAILROAD COMPANY

ONE PARKLANE BOULEVARD « ODEARBOAN, MICHIGAN 48126 + (313) J36-9600

TLANRY)

Janpuary 16, 1979

Mr. Henry E, Thomas, Director

Standards and Regulations Division

Unfted States Environmental Protection Agency
Washington, D, C. 20460

Dear Mr. Thomas:

In response to your letter of January 3rd requesting
information on rail car coupling speeds, please find attached
the inside rear cover of DTAI's latest Time Table. [ have
also attached the front cover for your ease in identification,

[ trust this information will prove helpful to you.
Yours truly,
Cf’ 3 4
’ Jﬂoa - A’:E_,‘_

6. L. Stern
Vice President-Operations

GLS:ea
Attchs.

CC: Mr. W. H. Demsey - AAR
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AVOID DAMAGE~— SWITCH CUSTOMERS CARS CAREFULLY

JUDGING SPEED

Accurate judgmient of coupling speed depends
upon cortect liming.  An excellent way la get ac-
curafe liming wilhout a walch is 1o count “one
hundred and thirty-ene, one hundred and thiny-
two” and so on &3 the car passes a slationary
point, ¥fith a litllle practice counling can be done
at the rate of one a second,

Ability to closely estimate speed at time car
strikes iy exiremely impaortant becsuse impac
force builds up 8% The square of the speed, This
means thot impact delivered by a car coupled a1 8
'mph is not four times that ot 2 mph but 16 TIMES
. AS GREAT, Damage to freight and cat con be
svoided by slways keeping coupling speed with-
in the sqle rangn—NOT OVER 4 MILES PER HOUR
~A BRISK WALK.

Impact
Force
Al Various
Striking
Speeds
Cue Unhy
Covaled o Do
- wrilen
1 mph 1
3 2 " 4
- a L] 9
4 " s
5 " 25
6 " 38
o s
a0« &
® = Bl
10~ 100

Te Find Coupling Speed of 40 Foat and 50 Fool Cars

Sight vertical end of car body on & 5 W Slm
fixed point and note the number of } Jor b
secands il takes ear to pass. Speed in 0 Ten 5 Fume
miles per hour is shown opposlie, 1. 28 15

result 2,14 075

Damage as a result ol Rough Hand.

ling makes up a large parl of the claim 3. 9
bill for Loss and Damage 1o Froighl, 4., 7 .87
From the Railroad standpaini ij is The 5. 56.7
major item In the expense. We all 6. 47 - 5.9
know that Raugh Handling can be re. vt
duted, ollen climinated, It is hoped 7. 4 .5
that this tsble will be helpful in your  B.. 3.5 . 4.4
eflorly 1o pravenl Rough Handling. . 21 .39
, i ) 10.. 28, 315
Swilch crews must function 45 » " 23 . 11
team. Clear signaly properly given ate 1 oL
mighty imporiant; talk il over . . , 2. 22.129
Prevent Rough Handling . ., hean ba 13, 215, 27
dune, 4. 2 .25
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DO IT THE SAFE WAY

DULUTH Mlggﬂgﬁ'ﬁﬂﬂ IRON RANGE RAILWAY COMPANY

SUPERINTENDENT'S OFFICE-» PROCTOR, MINNESOTA 55810

B, L WAGNER
Sparintandent

January 10, 1979

Mr. Henry E. Thomas, Director

Standards and Regulatians Division (ANR-490)
U.5. Environmental Protection Agency
Washington, 0,C. 20460

Dear Mr. Thomas:

This is in response to your letter dated January 3, 1979, wherein you
requested informationonwhether the Duluth, Missabe and Iron Range Railway
Lompany has at this time in effect an operating rule, operating practice
or recormended practice relating to locomotive and rail car coupling speed;
and also requesting. copy of such rule or recommended 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 1n yard switching service:

Exhibit 1. Consolidated Code of Operating Rules, Edition of 1967,
Rules 808, 810, 812.

Exhibit 2. TimeTable Ho. 92, General Instructions Rules A-22, 35.

Exhibit 3. 8.E. Pamphlet 20-B, 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 truty,

SUPERINTENDENT ;

Attachments: 4

ce: Mr. M.G, Alderink, Gen'l Supt,
D.M.&1.R. Raflway'Co, o
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Consolidated Code of Operaling Rules

The rules herein set forth govern the rail-
roads operated as listed, They take effect
June 1, 1987, superseding all previeus rules
and Instructions inconsistent therewith.

Special instructions m1y be issued by proper
authority.

DULUTH, MISSABE AND IRON HANGE
RAILWAY COMPANY
D. B. Suaxk, Vice President and
General Manager

808. Employes performing switching must
do 50 cfficiently and in a manner which will
svoid personal injury, damage to contents of
cars, equipment, structures or other property.

§10. The fellowing equipment must not be
unnecessarily switched with nor couplings
made in such a manner as may cause damage
to equipment or load:

Flexivan or TOFC cars;

Cultfit cars;

Passenger equipment;

Cabooses;

Multi-Jevel loads;

Cars containing livestock;

Open top loads subject to shiiting,

$12. Trains and engines must be handled in
a manner that will avoid shock from abrupt
atopping, starting, or slack action, which might
result in discomfort or injury to persens or

_ damage to property.

Conductors must eall the attention of engis
neers to any rough handling as seon as the
information can be given, and will make
prompt teport to the Superintendent of any
improper handling of trains,
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Dulush, Missube and

lron Range
Railway Company

Tirne Table

No. 92

EFFECTIVE
12:01 A. M.

SAHIARY 1, 1979

luding Special )
FQR THK GOVERNMENT OF EMPLOYEES OMLY

M, & TOON B, B SHAHK
Mmildant Vies Pres. A Ganstal Mansger
M, B, ALDLRINK B L. WACKHER

Serara) Supeni dent 3 intendent

=66

GENERAL INSTRUCTIONS

A Al Locations or Both Divisions:

22, When handling cars Inadel with wire niesh, rail, or
tles, cars vt be shoveil ta conpling, Theae cary must
not be hicked ot dropped while switching widler any
elrcumitances.

35. FItA Emergzency Order Noo 5 oued Octolier 27, 1914,
requires that DOT specifications 1124 and 114A Tank,
Curs, nobL equipped with FILA approved head shiekis
tramporting flammubla gasses, must nat be cut off
while in motion sl no car moving under its own
momentum thall be allowed ta sieihe these cars, Such
cars must nol Le couplet to with mora foree than s
necessary to comnplele the coupling,

Shipping papers suust carry the notation “DOT 112A
er DOT 1}3A must be hundled in accorilanca with
FItA E.0. No 5" Ewmployees must Le infurmed af the
reseace of these ears and indlructed 10 hanille them
n neenrdance with the requicements of this arder, All
switth lists and troin Jists snust be plainly amacked 10
Indicato whien cars ara loaded with flammoble gas.




B. E. Pamphlet 20-B

Revised January 1, 1976

FOR
YARDMASTERS
YARD CREWS
AND
YARD CLERKS

This pamphlet, containing excerpts from the D.O.T, Regulations,
has been prepared for the employees desipnated above 10 assist and edu-
cate them in their particular duties. I is essentially a ready referenze for
normal conditions and K. M. Graziano's Tariff Na. 30 should be avail-
able for information not contained in this pamphlet.

Secrion Reference

{c) Switching cars containing explosives, paison gas, or fMame
mable poison gas or placarded trailers on flat cars, A car place-
arded “Explasives,” "Poiton Gas,” or "Flammable Poison Gas,™
or any'flat ear earrying a trailer placarded “Explosives,” “Peison
Gas,” "Dangerous.” of "Dangerous—Radivactive Material”
shall not be cul off while in motion, No car moving under its
own memenlum shalt be allowed to strike any car placarded
“Explosives.” "Poison Gas” or "Flammable Poison Ga<” of
any flat car Girrying a teailer placarded “Explosives.,” “Poison
Gas,” "Dangerous,” or “Dangerems—Radicactive Material.”
nar shatl any such car be coupled into with more force than is
neecssary to complete the coupling,
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B. E. PAMPHLET 20

HAZARDOUS MATERIALS
REGULATIONS
EXCERPTED
FOR
RAILROAD EMPLOYEES

Falephone 202 2934048
(This nuember may te reached on a 24 hour bals)

BN, VLA,

197

H-58

PART VII SWITCHING

§ 174,83 Switching of cara contalning hatardeus materlal,
(a) In switching eperatons whese the use of Rard biahes s pnacessary,
& lwaded placarded Lani car, of & drall which includes 3 loaded plag-
arded 1ank car, may nat be cut olf unld Ihe preceding caf of Cars clear
he ladder irack and the dralt containing 1he loaded placarded tank Gar,
of & fanded placardad lani €2, shallin durn cledr the laddar balore
anolher car is allowed ta Ioliow. 4 swilching operations where hand
brakes 8re used, it must be determined by 13l whetner o laadted place
arded car, of a car otcupied by a nder in a daig containing a plac-
grded c3r, has its hand brakes in proper working cenditon belore it js
ot ot
* (b} Acar placorded “EXPLOSIVES A" or “PRISON GAS*™ may not
be cut !t while in motion or Coupled Inio with more Jorce han is
necessary (o completa the coualing, No Car moving under its own mo.
mentut shall Bo altowed to Sthike any i placaided "EXPLOSIVES '
A" or "POISON GAS",

NOTE = D3P speitcaron FIZA 203 T14A Lork £00, ACH Eduppit wih baad Bhveids,
Loanag fammalie gut, #0d placa'Ced Flammabis Gas, MUST NOT;

11} B Cut i it any,
121 D ruCh by 3y Cav oW LNCHY 48 Dun fOMBShUY, OF;
P} D8 CouDed 1o win e Keck N5 1 NRCRMY 10 COmpisly (ha COuplng.

§ 114,83 Swilching of flalcars carrylng placarded traliers or
tralght conlalners. (3) A placarded fatcar of a fialcat carying a
placirded frailer or treigh! container Jhat bears any placard prescntied
by Past 172 of this subchanle may net ba cut oll whils in motien.

{b) No rail car moving under ils own mementum may bs permilted o
airike any placanded flalcar o pny ilaicar caryng & placardesd (railer of
{reight container,

{c) No placarded flatcar o 2ny alcar Carrying a placarded Irailer o
feeight container may be coun'sd into with moee force than is necessary
© compisia the coupling,
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Duluth, Winnipeg & Pacific Railway_.c‘l.

J. F. Corcoran
General Manager *

72nd Ave. West & Raleigh Streat
Duluth, Minnesota 55807

January, 18, 197%

Mr, Henry E. Thomas

Director

Standards & Regulations

U, S. Environmental Protection Agency
Washington, DC 20460

Dear Mr. Thomas:

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 reguirements.

Sincerely,

J. F, Corcoran
General Manager

JFC:dll
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TIME TARLE No. 17=APRIL Joth, 1078

SPECIAL INSTRUSTE

CuS=—Continued

DWP 3,0 GEHERAL INSTRUCTIONS~Continued . DWP 3,0 GENERAL INSTRUCTIONS=—Continund

3.11 ICE Oft MATERIAL IN FLANGE
When reguted (o make switciang movernenls over
10ad crstings whete the 1pad surliice v covered with
SN0wW, ICE OF Mud, crews must hiSTinapett IRe rack n
ared of the crossing 16 ensure such movernent can be
made without dera.mng. 1l in doubl, the¢ engine mus!
hrst be run caretutls Qver (he C1O5%iNg.

3.12 DERAILMENT-PASSENGER AND

SERVICE EQUIPMENT

In case o cerament or accident involvang service
equipment, passenger cars, refngaratar cars and in-
sulated bougs, and with dug cons:detaton being gven
lo condiions and their salety, employees aflectod will
shirl oMt supply of propane, ol of methanal al the storage
fank autlel.

3.13 PROTECTION-UNATTENDED ENGINES

When diesetunils are lell unatiended. Engineman must
be familiar valh ang aahere o nslruchons fegarding the
-procedures Jor protect:on against ihe operation ol such
unils by unauthonzed persons.

When instruclons are recaned 1o set ¢if one or more
uruls from a multpie und consist, Engineman must en-
aute corresponding feverser levers are lelt win a
responsible person, Of i a safe localion, aawsing the
Train Dispaicher, sa they will be available when re-
quired.

3.14 BACK-UP MOVEMENT-THREE DR
MORE UNITS
When an engne conSist of three of marg wnits is re-
quired 1o make a back-up movement, 3 member of the
Ctaw must be on the leading unit in grection of move-
ment gnd in pesiion from whieh Signals necessary (o
the movement can be propirly gwven. He musl also be
in position 1o warn persans standing on, of Grossing, of
aboul to cross the track.

3.15 EMERGENRCY YALVES
Al ginployees cencerned musi famdiarize themselves
with the localion of emergency valves on engines,
¢cabooses and cars S0 equipped. These vaives are to
‘be used only in case ot emergency, and when used,
rmyst be jully cpened and leil cpen unti the movement
is stopped,

.16 SPEEDOMETERS
Emptoyoes musl lamibanze (hernselves with the location
ol speedomelers in engines, and in cabooses 30 equip-
ped, angt mudl Chesh speed leguently,

3.17 OOSTAUCTION ON TRACK
Any movenelt wiich Sthikes ah olstiuchbon on the
wach which may couse dainage 10 Ihe movement of
wiich may lodge dsel o the nmng gear must be
stopped as 500045 passibit and e lullyinspected. Tran
Orapateher must be daviged al all SUCh GLEulrences as
Quickly a3 posabie.

H-70

3,18 COUPLING REGULATIONS

(A) When couphng cifs, spued of four miles per hout
al lvme of couphng Must nol be eaceeded 1o avoid
damage o equiunent ang lading  This apphes (o
an cars ncluding those with cushipned  unger-
frames,

(B) Beciore making a couphng 10 oLcupied passenger
equipment, stop must hest pe made not lpss ihan
six, and not mora than twelve leet from the point
where coupting 15 10 be made.

(C) Belora making a couplng o occuped Service

equipment. persons i of aboul these cars must be

watned, stop must fust be made not less than six,
and nat more than iwelve feel trom the point
where coupling s fo be mage.

When coupling an enging censist of threée or moare

unils, wilh or wilhout cars 10 @ train or cul ©f cars,

a stop must hrst be made not 1ess than Six, and not

mare than twelve leel Irom poin! where coupling 1S

to be made.

(E)} Belore ¢ouphng 15 made with or anto cars equip-
ped wilh cushion underlrames and/of long shank
type coudlers, Ihe drawbats musi be checked 1o
ensure thal they are properly hned up. Wherever
passible, this type of car should be lelt on straight
track for couphng. it not possible extrema caulion
must be used when coupiing.

(F) Belore coupting to or mowng passenger and
Sérvice equipment Gars, Crews Myst ensure that
thete are no wayside electncal cables or Sower
pipe conneclions connecled, and that §leps from
cas 1o ground are removed, They must also ensure
that all elecincal ines runming between cars aie
connected ar athorwise secured before any move-
ment is made.

(D

—

218 AR DRAXES IN SEAVICE

{A) To ensure sale handing of equipment placed on
turntables, oir brakes or hand hrakes muSl be
apphed, of equipment properly sccured, befate en-
gine is uhcoupled.

{B) Air brakes thust be in sefvice while swilching oc-
cuped passenger equipment and occupied service
equipment, and when swilching cars on of ol such
equipmaoni.

(C} Air brakes must ba in service on all cars when
swilching ndusingl racks wherd there are gates or
dours 10 be opencd, of descending grades on any
of the Iracks to be used.

3.20 EVEGLASSES AND GOGGLES

Eyeglasses or gogyles hited willy infed g1ass which will
ot adversely allegt vithe! deuleness ol wsion ot color
percephon may e used for proteghon agasnsl brighis
ness ang glane,

Tinted lenses simiar 1o Amenican Ophical Crumite A"
tot indood use, Medium Colarbar for outyoor use, aie
tecomtended The usu of lenses whare Ing ting changes
according to Ihe amounl of hght present thay ba
Darardous in working situabons wheie theie are sudden

(Centinued on page 9}
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ELGIN, JOLIET AND EASTERN RAILWAY COMPANY
P. 0. BOX 880 * JOLIET, ILLINOIS (0434

M. R.SEIPLEA 815/ 120 - 4000
GEMEMAL MANADEN

January 30, 1979

Mr. Henry E, Theomas, Director
Standards and Regulations Divn.
United States Environmental
Protection Agency
Washington, D. C. 20460

Dear Mr. Thomas:

In response to your letter of January 3, 1979
concerning recommended operating practices or operating
rules on the Elgin, Joliet and Eastern Railway which would
limit coupling speeds on cur railroad, the following infor-
mation is offered.

At present, the only rule on the "J" 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"
until the most recent issue of the Transportation Depart-
ment's Safety Rule Book which was effective January 1, 1978.
Hewever, the speed of four miles per hour has been used in
training session and safety meetings for many years on the
"J* when discussing safe coupling speeds.

Attached yvou will find a copy of "Safety Rules
Governing Transportation Department Operating Employes of
the Elgin, Joliet and Eastern Railway!. Should you require
any further informatioen, please contact me,

Yours truly,

7.7//@2/»;40

M. R. Seipler
General Manager

H-71
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FLORIDA EAST COAST RAILWAY COMPANY

U T, OME MALAGA STHEET, ST AUGUSTINE FLOMIDA 37084

FEC

OFFICE OF SENIOR VICE PRESIDENT
January 19, 19792

File: 79.14

Mr. Henry E., Thomas, Director

Standards and Regulations Division (ANR-490)
United States Environmental Protection Agency
Washington, D.C. 20460

Dear Mr. Thomas:

This has reference to your letter of January 3, 1979, to Mr. W. L. Thornten,
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
regatd to your inquiries concerning coupling speeds in yard operations on FEC,

Florida East Coast Railway dees not have any rules specifying specific speeds
at which couplings should be made in switching operations. Our Operating
Bule 103(a), however, does specify as follows:

"Cere must be exercised in handling cars to avoid damage
te equipment or lading.”

As 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
Teagon, we have not specified any specific rail car coupling speed, but instead
tequire that our employes exercise care in their switching movements in order
to avoid damage to the equipment or lading being handled.

Yours very truly, )

R. ¥. Wyckoff

Senior Vice Fresident

RHH/w

ce: Mr. -Hollis Duensing, Attorney
Aasoclation of American Railroads
1920 "L" Screet, N.W.
¥Woashington, D.C. 20036
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GEORGIA RAILROAD
THE WESTERN RAILWAY OF ALABAMA
ATLANTA AND WEST POINT RAILROAD COMFANY

18990 MARIETTA DOULEVAHD, N. W.

M, 8. JONES, IR,
ATLANTA, GEORGIA 10318

PARSIDENT~OENIAAL MAHAQEN

January 29, 1979

Mr. Henry E, Thomas

Director

Standards & Reguiations Division
(ANR-490)

U. 5. Environmental Protection Agency
Washington, 0. C.

20460

Dear Mr. Thomas:

Please.refer to your two tetters of January 3, 1979 addressed to me as
Genera! Manager - Georgia Railroad and President - Atlanta & West Point
_ Raiiroad Company - The Western Railway of Alabama, concerning the Agency's
plans to broaden the scope of its Raiiroad Nojse Emission Standards to
fnclude interstate rail carriers' equipment and facilities in compliance
with Court Order of August 23, 15977.

Attached is copy of Page 1 from our System Operating Time Table
folder which shows the reconmended practice which our pesple are encouraged
to follow closely when coupling cars and locomotives.

1f we can be of further assistance in any way, please let us know.

Sincerely,

AAR/am

H-73
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STANDARD CLOCKS
Auguitn Hartisonville, Camak, Unlea Palnt, Macon, Adlanra Yord,

Atlonta Shop, Opalika, Chertar, Salma,

Thily 1bla E far informalion dn delermining speed por mils s5d In mo way

TRACK SCALES

‘Letation Capaclty
Harrksonvills 10 Ton
Camak m "
Camak Quarry jFi Pl
Al 1m "
Alints -
Mentgomary 1%~
Scine - I

SPEED TABLE'

sflocts Tules povetning spesd of irains.

Length
“hn
m.
wﬁ
u.
”ﬂ
”-
m.

Biilos | Witata | Mites | I8lleln | Bifea | 1%laln
- gt gar par
" Howr Hour
Min, | See, &in, | See. Rin, | Sac,
[ ] 10 be 2 ] 45 x
] k4] il 2 4 46 1]
10 k] 2 a7 1]
IH Ell L] L] 1§
1 n 52 [} 11
" 43 kx| ¢ ] 0 1 12
n in H [+ 5l i0
n ol k. a3 52 9
1 3 ] 3 a 1] ?
Fy] n 1 M §
] H b i 55 3
g ] n kY] % 4
% [ X 57 1
g X a H i 2
H] [+ H] HL 1
n 1] a4 ] ]
i 13 1] 2
]
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ABBREVIATIONS

« B8 radin slatien LAY feaquency

C - Bate radi 3230100 ~dispatehes control
DD =Delect detector

O Trich other than siding

R -E180 radio stahion

PIGGYBACK RAMPS

Loaatlon Trallar munt ko polnted
Aupusta (11}
Thomson Lagt
Lnien Point fan
Cevington Lt
Conyers Wit
Atheng fin
Lithonta £l
Stone Mountaln bast
Athiata Weul
Callege Park Wast
sGrings West
Wanipomery Wt

X HOW TO UDGE IMPACT, ECOARHESE AND SPEED OF FREIGHT

For the benefit of (hese engaged in d72in or yard tervice, therq Is thown
below thefmpact force 3l varous sreeds, together with methody of caleulal.
Ing speed af 43-faal cae, This snformation should enatle switching Crews
to ceuple cars af proper 1peed, thereby reducing damage da lading and sub.
sequenl claim paymenis.

The factor behind damage resulling Bam rouph ceupling of cars ix: Impact
dativerad by coupled cary increztes in proporin (o square ol the Speed,
In olher woids, 2 car caupled at B ules per hour delivers §G limes 43 Much
impact force 41 3 car coupled at 2 miles pes hoar,

The coupling speed of 3 40-foot et may be deleimined Ly sighting he
wertica! end of car against some stationary object like a delegraph pole,
switch stand er cresstie and noning the seconds o tabed 1o pass, Speed in
itk par haur is shown belaw, (A guod way le count seconds withaul uting
 soap waleh is 3 count “ane hundred and fhitly ore, one hundrad 41d
{histy-two"” and 30 on 48 |he car Pagses & stiantary pant.)

Figuring Speed Impact Forces at
ol 40-Foat Car Striklng Spaeds
Milex Unlis of
Saconds Par Haur Car Duatrucliva
1 i} Couplad at Forcs
2 1] 1 mgh 1
] 12 2mph 4
[ ! Tmph )
3 it 4mph 18
& 4o §mph .
1 4 fmgh 1B
[ 13 Tmph 4
3 11 1mgh o
bl ] 1 1 mph i
it 1 10 mph U]
n FE]
15
{1 1

A safu range of 3pead is a brisk walk, which I3 about 4 miles per newr.
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Grand Trunk Western Railroad Co.

W, Glavin
Vice President-Administration

131 West Lafayette Boulevard
Detroit, Michigan 48226

January 18, 1979

Mr. Henry E. Thomas, Director

Standards & Regulations Division
{ANR-490}

United States Environmental
Protection Agency

Washington, D.C. 20460

Dear Mr. Thomas:

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 and ‘to make
sure the coupling speed 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
ies discussed with the reasons for compliance pointed out.

Loss & Damage Supervisor makes spot checks in
switching yards using a radar gqun, making a report to the
top operating officer, This report shows actual coupling
speads, and any excessive speeds are handled for correction
with the local supervision in charge.

Very truly yours,
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J. J. BRULEY
Superinlendent

GREEN BAY AND WESTERN RAILROAD COMPANY

P. 0, BOX 2507 GREEN BAY, WISCONSIN 54308
January 8, 1978

File: 840-14

Mr. Henry E. Thomas, Director
Standards and Regulations Division
United States Environmental Protection Agency

Washington, D, G. 20460
Dear Mr. Thomas:

Your letter of January 3, 1979, directed to Mr. H.
W. McGee has been turned over to me for handling.

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 current
Timetable No. 92, page seven (7). A copy of this
page is attached.

Yours very truly,
?2: D é/’{

ey

.J

JJIB/bd
Enclousre

GRS Y Ry 3 :
v '~ . v L T 3 ?ﬁia r\;? 5. .
' - i sai3pns e H-76
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AVOID DAMAGE -~ Switch Customers Cars Carefully

= JUDGING SPEED -- IMPACT FORCE AT VARIQUS STRIKING SPEEDS

Acturate judgement of coupling speed depends upan coreel timing,

An excelient way o get aceurate timing withuul 3 watch is to count

“on¢ ll\!:md:ed and thirty-one, one hr.uwuld and thirlyawo™ and so o Uniteof . Units of
on a3 the car passes a stationary pumnt. With 3 litle practice countin, r nits of r nifs of
¢an be done at a cate of one 3 second. ! s C":"P"‘ D’,’;"":"'“ c"_""’"" D"‘F‘g‘,g"'
Abllity to closely estimate speed al time car steikes is extremely 1 mph ";' & mph 25
impottant because impact force builds up as the square of the speed. | ;7% H w(g™® %
This means that impagt delivered by a car coupled at 8 miles per hour a 3 o» 9 Sl - 49

I8 not four times that av 2 miles per hour, but )& TIMES Ab " 6 gig - 64
GREAT, Damage 10 feeight or car can be avoided by always keeping Sfen 81
coupling speed within the safe range -~ NOT OVER 4 MILES PER - 1og

HOUR ~ A URISK WALK.

= SPEFD CARD ~
To Find Coupling Speed of 40 Fout and 50 Foot Car
Sight vertical end of car body on a fixed point and note the
OFFICE HOURS OF QPERATORS number of seconds it takes car to pass. Speed in miles per
hour is shown opposite. Damage as a rewult of Rough
Handling makes up a large part of the claim bill for Loss
| and Damage to Freight. From the Railroad standpoint jt is
! . » . the major item in the expense. We all know that Rough
! Manawa ... 7:45 AM to4:45 PM  Mon. thru Friday Handling can be reduced, often eliminated. [vis hoped that
i Pover......9:00 AM106:00 P Mon. thru Sat, this card will be helpfui in your ¢fforis to pravent Rough
| Wi, Rapids.. B:00 AM (04:00 FM  Daily Handling. )
l 4:00 PM to Midnight  Mon. theu Friday s::;”'lycé e a'::“‘ﬂ;gﬂ::‘;ft’; e, Clear sgnale
H e — p
CallforNo. 1 Sat.and Sun, Reugh Handling — it can be Jone,
Merslllan........ciivnviens.s  Continuous
l  Winoma ..vvenvnsivenenne., Cil ;&F‘-PC“ SOFI-PC"
: cs Per Miles Per
Kewaunee ....oveovvineenin,, Call Seconds Hour Hour
| PPN ;. I 1
OFFICE HOURS OF TRAIN DISPATCHERS ORI SRR I
Norwood ...........o..ov..s.. Continuous ST b
Wata Phone Number ,..,........ 800-242.2037 Feeiiiisnante ¥ ciiiiieiiibiiniee §
- SR 5. S .- 44
il ... -
. 28.... a5
25.. 3.1
. 23 29
215...... -~
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Houston Bri & TermivaL Raiway Company

Wins Sraron BUILH g
OPERSTING THE TERMINALE OF

MIISOUR) PACIFIC RAILACAD CO
PORT WORTH AND DINVERN RAILWAY CO. ATCHISON, TOPLKA AND SANTA FE RAILWAY CO..
CHICAGO. ROCK ISLAND AND PACIFIC RAILAQAD CO
L. B. GRIFFIN .
HOUSTON, TEXAS 17002

PRRBIHINT ARD SEMERAL MANAGEN

Januwary 30, 1979

File: 140.31-2

Mr. Henry E. Thomas, Director
Standards and Regulations Division

U, S8, 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 Cperating Rules in which Sectien
103(a) reads as follows:

Precautions in switching., ~==mmeccecw-- XX X X X
XX X X(l) XXX XX XX XXX XXX
{(2) wWhen 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 very t:u{;f’

ay
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2 iltinois
{ i Central

AnIC industrics Compary Witllam F, Bum Hiloi s Contral
General Soliciior Gult Rasilrand
Two liinas Conter
233 Nearth Mchigan Avenuo

Chearo, . 60601
January 17, 1979 (3121565 1600

United States Environmental
Protection Agency,
Washington, D. C. 20460

Attention: Henry E. Thomas, Director
Standards and Regulations
Pivision (ANR=490)

Gentlemen:

Receipt {s 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 practices or recommended prac-
tices relating to locomotive and rail car coupling 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 informud 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 i3 exemplified by such pamphlets as
the attached '"Responaibilities of the Yard Engine Foreman"
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

T0: Mr. W. Bunn
FROM: J. F. Reents

SUBJECT: Request for Information from Environmental
Protection Agency for Information in Connection
with Rules, Operating Practices or Recommended
Practices Relating to Locomotive 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
carg. Before making the switch, it must be
known the tracks have sufficient room; and
that the switch and hand brakes must be
tested and known to be working properly.
Cars must have sufficient momentum only to
move them into ¢lear. The switch must not
be thrown unless there is sufficient room
between the eguipment 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 stateg in instructions to engineman:

"They must exercise good judgment Iin start=-
ing and stopping trains and coupling and
switching cars, to avoid discomfort or in-
Jury to passengers or employees or damage
£o property. Slack in trains must be
properly controlled to avoid rough
handling.”
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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
practic&figuidelines 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
speed. 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.

Sincerely,
4
f TN o7

J.ﬁ%. Reents
General Manager - Administration
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RESPONSIAILITIES OF TVE YARD EMGTNE FOREMAN

Raspansible for the perfarmance of all crew
menbars in performing safe, efficient, damage-
frea awitching.

Prepares to perform awitching,

Aes Saes L4t all pembers of the crew report

to wortk on tims, properly drassed and
equipped to perform duties,

8. hacaivas ipatruction from tha yerdmaster
or trainmaster concerniny the priority of
switch functiona to be performed.

£. FHans switch work to be donm,

P. fShares plan with craw,

.  Insures that a1l crew Getbarm afo familiar
with Operating Cepartment rules and_safaty
fulad,

¥, Inmires that craw sumbers are faniliae
with their duties, instructing if nacossary,

8. JRaviava gwitch liats for cars requiring
spacial handling.

Avalds or reduces switching impacta.

+&e Shove or resviteh atalled cars rtather than

driving them €0 a coupling with followirsg
GAXS,

B. Bacure cars in tracks with hand breke or
khock,

Q. Da sure hand brake (s relsassd and air
raleassd whan wwitching.

Ds Ban Xnucklas Are cpan €4 Ausure Coupling
and aliainate jasmed knuckles.

B BSandls a3 sull & cut as possible in
+ switching to ainisize slack action within

e cut.

P.  Maka coupling 1-1/2 m.p.h. or less vhen
mokive pover is attached.

v,

v.

Make free roliing couplings 4 m,p.h, or less,

A. Give clear aignals ard requiro prompt ra-
aponss to aignals given tog

1. Enginear for control of angins.
2. Helpar for switch alignment,

3, Eatimato speed at which car must be re-
leased by using knowledge of &

1. Grads warlance of yard and switching
lead,

2. Distanca the car must travel to coupla,
3. Loadsd or empty.

4. Approximats welght of car,

5. wWipd and tempetature.

8, Type of jaurnal bearing,

Gives apecial handling to cars designated or
observed to require special handling.

A. Cbeya rules governing Orange *X*° bad ordar
<ars,

B Does not move o gives minimon movement to
& leaking car == notifiss proper auythority
for rapair, .

€. Doea not sove cary with refriqeratsr or
plug door cpen.

0. Doas pot meva or gives minimum mavement to
cars which ara obsarved to be unsale for
normAl mavensat = notifies proper author=
Aties for repair.

Sats pace of switching to produce quallty ser-
vice = quality transportation service,

A: Conaiders safaty.

B. Conaiders sequsncoe aof svitch moves to
affect efficlency,

€. Cunwiders careful car handling,

®, K. Osterdock, Gen, 5upt. Yards & Terminsls
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ILEYNDIS IlRHIuI)
W, J, CASSIN o COMPANY - 710 N, TWELFTH BOULEVARD
i —_ .0, BOX 7287
FaLsininT ST. LOUIS, MO, &3177

“The Roud of Personalized Services

January 13, 1979

Mr, Henry E. Thomas, Director
Stendards and Regulations
United States Environmental Protection Agency

1921 Jefferson Davis Highway
Arlington, Virginia 20460

Dear Mr, Thomas:

Reference your letter of January 3, 1979, regarding railroad
noise emission standards. The Illinois Terminal Railroad Company
has the following operating rules and special instructicns relating
to locomotive and rail car coupling speed:

103: “When cars are shoved by an engine, and the conditions
require, a trainman must take a conspicuous position on leading car,
and at night he must display a white light,”

103(a): "Rurning switches will be made only when they can be
made without danger to employes, or damage to equipment or contents
of cars. Before making the switech it must be known that tracks have
sufficient room; and the switeh and hand brakes must be tested and
known to be working nroperly. Cars must have sufficient momentum
only to move them into clear. The switech must not be thrown unless
there is sufficient room between equipment for it to be done safely.
Employes must be on the alert to avoid collision if the switch is not
thrown. Fngine must be run on straight track when practical..

Cars containing explosives, poison gas or dangerous-radicactive
materdial, must not be kicked or dropped. Other cars must not be kicked

or dropped into a track against such cars.

Running switches must not be made when movements are controlled

by interlocking,"

103(b): "Cars left standing on a track must be secured, applying
sufficient hand brakes when necessary; they must be clear of other
tracks; when practical, they must be coupled to other cars and, if on
heavy grade, the wheels muat be blocked.

When cara are picked up, hand brakes must be released.

When neceanary to secure or control cars by hand brakes, it must
be known that sich:brakes gre working properly. If hand brakes are
defective and cars age lef®} the cars must be blocked securely and train
dispatcher or yardmasfer néhified.
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Before coupling to cara where deraiiment, damage or injury
might result if coupling should miss and cars roll, sufficient hand
brakes 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 te hold the cars; when necea-
sary, the slack muat 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, unless otherwise protected.

When an engine is coupled to a train, coupling must be teated
by slacking the engine ahead."

103(d): "When cars are shoved, kicked or 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 {ifty feet
from each side ‘of crossing, when practical, Before movement is made
to recouplé, the crossing must be protected 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 cperation of automatic public grade cross=~
ing aignals due to engines or cars standing on eircuit is prohibited,

When a train or engine has been stopped on a main track, or is
using a track other than a main traeck, near a public grade crossing
vhere an automatic grade crossing signal 1s in service, movement over
such crosaing must be protected by a trainman, unless it is lnown
that the automatic protection has been operating a sufficient time
for vehicular traffic.

After passing over public grade c¢rossing protected by automatic
grade c¢rossing signals, reverse movement must not be made over the
crogsing unless the movement is protected.”

103(e): "When coupling or awitching cars, or cars are cut off in
motion, coupling speed musat be within safe limits and proper precaution
taken to prevent damage. hhen engines are working at both ends of a
track, movements must be made carefully to avold injury or damage."

103{£): "Before coupling to or moving cars on tracks where cars
are being loaded or unloaded, trainmen must see that vehicles and other
obatructions are clear of cars; stage boards, elevator spouts, pipe
connections 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 of cara are properly
trimmed or broaged to prevent damage., Information from industry employes
does not relieve compliance 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.
Cara must not be kicked or dropped into a track on which there are
pagsenger or camp cars.

Before switching occupled cars, air must be cut in, the system
charged and, if dining or camp cars are invelved, occupants of such
cars notified. Automatic brakes must be used in such switching."

Your particular attention is directed to the above Rule 103({e}.
We also have a bulletin order which reads as follows:

"Every effort mst be made t0 keep coupling speed of diesel

engines to 3 MPH ur 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 communications to the Train Dispatcher, or when they
oca;:.dur in a yard, to the Yardmaster or other employe in charge of the
y .ll

Yours truly,

WICssks @/
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Q""Eo") INDIANA HARBOR DBELT RAILROAD COMPANY

IIYETTL L

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
Book of Rules. Copy of the applicable page is attached.

Sincerely,

R. B. Hasselmin
President
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not  prolect against ollowing  movenients unless
specified i the tinelahle,

111, Unless otlerwise specified in the timetable,
trains sl engines usiogg 4 sidingg may procecd at
Restricted Specd amd will not protect agaiost follow-
g moveents,

A siding of an aigoed direction mnsl not he usedd
in the reverse direetion withoat proper sigoal indica:
tion, authority af the employe in charge, ar in an
emergency under g protection,

Trains o engines using a ennteolled siding will
operate in acenrdiimee with signal indications,

H2,  On a ronning track, movements may proceed
at Respaicted Speed, on sigoal indiction, penmission
of conpliye in olurge o as specified in the timetable
antd inan eowergency weder g pratection.. When
movement by been completed it muest e reported
clear; except, when clearing at an intedocking, black
staling or wheee switch tenders are on duly. Pro.
tection agiost following movements will not be pro-
vithdd naaless specificd in the tinetable,

113. Muvements on tracks other than ‘main, sec-
ondaey, ruming teacks amd sidings may proceed at
Restricted Speed unless atherwise specificd in the
timetahle.

130" Engines and cars must be coupled at a speed,
not to excewd 4 miles per hour.

130a, A stop must be made just prior to coupling
orenpicd  passenger  equipment. Cars occupied by
passengers wnd ears plieed on tracks ecenpitd by such
cars must e handled With air brakes in sorvice.

136b.  Cars placed for foading or unloading, must
not be coupléd to nor maved until all persons in or
about them have been natified amd all abstructions
under or about the gars, transfer hoards, wad attach-
menis have heen dumoved, When such cars are
moved they st Be returned to original location.

Sign reading “Stap-Tank Car Connected,” indicates
tank cars are connected for loading or unloading and
must a0t be coupled to or moved. Cars must nat
be pliced on the same track that may obstruct the
view of a sign without first notifying the person in
charge,
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THE KANSAS CITY SOUTHERN RAILWAY COMPANY

LOUISIANA & ARKANSAS RAILWAY COMPANY
114 WEST ELEVENTH STREET
KANSAS CITY, MISSOUR! 64105

THaMan S. CARTEIR
PRERIDENT

January 16, 1979

Mr. H. E. Thomas, Director

Btandarda and Regulations Divisien (ANR-L9O)
United States Environmental Protection Agency
Washington, D. C. 20460

DPear Mr., Thomas:

Reference to your letter January 3, 1979, concerning
our regulations with respect to coupling speeds,

Please find enclosad two attachuments showing Kansas City
Southern Lines Operating Rule 103 {a) (2) which does prohibit our
crews from making couplings at speeds grester than four (4) M.P.H,

We received this request in two separate letters, cne
addreassed to the Loulsiana and Arkansas Railway Company, the other
Xanoan City Southern Rallway Company. The Operating Rule Book and
the appropriate rule doea apply for each of these two lines.

Yours very truly,
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Copled Trom Operating Rule Book, effective July 1, 1954

unlly controlled crossing signala, and they ore
known to be functloning,

{2) When cars aro shoved over crosaing ond
facing end of leading car is equipped with a
back-up alr brake hose or plpe, and aolr
whistle handled by the trainman,

(3) When yard to yoard or long switch or
tranafer movements shoving cars are pro-
tected by a memher of the crew onleading ear
and movement over the crossing la made only
on his signal.

When o troin or cut of cars is parted to elear
a publie crossing at grade, a tralnman must, when
practicable, protect the crossing against trains or
engines approaching on adjacent tracks, unless
crossing is protecied by a watchman or gates.

Traina, engines or cara must not block n publie
erossing longer than 5§ minutea when it can he
avoided,

Unneceasary operation of automatic public
crossing signals due lo engines ox cnrs standing

In circuit should be avoided. '

103 (), Precavtions in Bwitching.—When ’
cars are shoved by an engine and conditlons re- |
quire, & trainman must take conspleucus position 2
on the leading car. '

‘Employes must observe the following precou. ,
tions in awitching movements:

(1) See that cars left on tracks are properly
secured, clear other tracks and, when practicahle,
cleaz public crossing at least 75 feet,

(2} When coupling or shoving cars, toake proper
precaution to prevent damage or fouling of other
tracks by stretching coupling, and setting suffi-
cient hand brakes. Mnke couplings at a speed of
not more than 4 milesper ho

— o — T —

{3)- Befors shoving yard tracks, know there la
sufficient room to hold the cars. When shoving
entire length of track, sce that cars are coupled
and, unless otherwise provided, send a man to
head end to prolect the movement,

(4) When nccessary to control cars by hand
brakes, know that sulficient brakes are In working
order hefore cars are ‘cut off,

(5) Mnke running switches only when can be
made without danger to employes, equipment or
contents of cars, Know that the track is suffi-
clently 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,

(G) Where englnes may be working ot both
ends of a track, have proper understanding be-
tweevrews involved,

{7)" Before coupling to or moving cars on tracks
where cars are heing londed or unloaded, -ea that
running boards, oil tank couplings, clevator spouts
ond similar connections are removed and clear,
and persons in, on or about cars are warned and
requested to vacate cors while belng switched, _~~

(8) Passenger oars and occupied outfit cara
must not be kicked or dropped. Other gars must
not be kicked or dropped into a track on which
possenger of accupied outfit ears nre standing.

(9) Before switching passenger equipment or
occupicd outfit cars, see that brake pipe connec-
tions are made, angle eoclks opened between the
cars nnd brake system charged. Automatie broke
valve only must be used by engineers in such
switching.




KANsAN OCITy TEIRMINAL IZAL0AY COMEPANY

Vo K €N KANNAS CITY, MO. A10H

PRARKAIEFENT & (IENMEHAL MANAURN

January 9, 1979

Mr, Henry E., Thomas, Director

Standards and Regulations Division {(ANR-L9O)
United ‘States Environmental Protection Agency
Wazhington, D.C. 20150

Doar Mr. Thomas:

Refarring to your letter, of January 3, 1979, in regard
to noise levols with respect to car coupling speed.

A copy of EKansas City Terminal Rules and Regulations
No. 893 158 attached,

Yours ’

att.
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In the event a penglly application oc-
uta, @ full service brake application will result,

To ohtain g release o a safety control
etally application, it is necessary Lo place the
utomatic _hrake valve handle in the “suppres-
un” position undd pressore s restored, atter
‘hich the brake valve hundle may be returned to
telease™ positian provided e safety control
vdal is depressed,

The safety control pedal must not he
it out, unless defective or otherwise instriic-
al. When necessary 1o cot out a delective
Adety control pedal the enginanan must natify
W pearest maintenance point as 500N 3§ prac-
viable,

The cut out cock [or this device is
entified by the red valve and may he found on
« Engincer's side in front of the cab above the
wine walk-way.

The use of a weight or a device to
dd down the safety control pedal or defeating
< safety control feature is prohibited.

When locomotive ic left <tanding, an
Jepeadent brake application of gpproximately

pounds or more will keep the safety control
vice from actuating,

TRAIN, ENGINE AND YARD SERVICE
850. Conductors and engine foremen re-
t! to and. receive instructions from the Super-
~endent and his desipnated ofiicer, Trainmen
d helpers are subordinate to conductor and
dne foremun, and fireman to engineman
ile on duty.
851. Conductors and engine faremen are

ponsible for the strict periornance of duty
all persons employed on their trains or

- sines. Each must require the safe management

B it oo dan S

his train or engine, and report to the Yard-

G ke i 2 e e

master or Superinfendent any misconduct, in.
subordination or neglect on the port ol others
whose dutivs require their cooperation.

852, Employes must see that cors let't an
tracks arc properly secured, clear other tracks
and, when practicable, clear public crossings
at least 75 fuct,

853. When coupling or shoving curs, take
rfdper procaution (o prevent damage or Joulng
of other trucks by stretchimg coupling
setting sufficient hand brakes. Make couplings
at a speed of not mare than < miles per hour,

854, Belore shoving yard tracks, know
there is sufficient room to hold the cars,

When shoving entire lenoth of track,
sce that cars are coupled und, unless otherwise
provided, send 3 man to end ol cars to protect
the mavement.

When shoving cars on tracks equippred
with bumping post, wheel ctops, eic., a saicly
stop must be made at feast one car length from
bumping post, wheel stops, ete., before com-
pleting the movement.

855, When necessary to control cars by
hand brakes, know that suificient brakes ure
in working order belore cars are cut ofl,

856. Make running switch only when it can
be made without danger to emploves, equip-
ment or contents of curs. Kiow that the track
is sufficiently clear, switches and brukes in
working order and run engine on straight track,
when practicable.

Running switches must not be made
with cars containing Nummables, explosives or
other daneerous articles, nor thirough spring or
remate control switches.

857. Where engines may be working at

H-91




%ﬁ/k{? Q’f@i{/{rf/m'%/7//0/#/;?{///&//4’ 5/(7;// lany”
f//':v 4 Fasetont ¥ General,. /Kfl/f{{gfﬂ

‘ .. /4
g oo c%mz.-,//e, eﬂf,/ 409/2 February 26, 1979

Mr. Henry E. Thomas, Director
Standards and Regulations

Division (ANR-490)
U. 5. Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Thomas:

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 perrorm car couplings at a
proper safe speed but we do not have 4 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 f£lat car loading, especial~
ly at Market Street, to avoid damage.

Very truly yours,

~

cy: R. L. Adkins
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LAKE SUPERIOR & ISHPEMING RAILRCAD COMPANY
108 EAST WABHINGTON STREET
MARQUETTE, MICHIGAN 45835

JAMES J. SCULLION
PATRIDANT AND CHIEF EXRICUTIVE OFPICER January 25 ) 1979

Mr, Henry E. Thomas, Director
Standards and Regulations
Division (ANR-490)
United States Environmental
Protection Agency
Washington, DC 20460

Dear Mr. Thomas:

In reply to your lecter 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 leéngch 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 conmon
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 mineg 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 necgessary.

[}
e Ll o
Prksidehtd and
c /5ﬁ/Exécutive Officer

JJS:baw

H-93




THE LAKE TERMINAL RAILROAD COMPANY

$00 GRANT STREET P G ROX 338

PITTSBURGH, PA, 15230

M. SPALDING TOON
PRESIOENT

January 12, 1979

Mr. Henry E. Thomas, Director
Standards and Regulations
Division (ANR-490)
United States Environmental Protection Agency
Washingten, D. C. 20460

Dear Mr. Thomas:

This is in response to your letter of January 3 requesting
whether or not the Lake Terminal Railroad has in effect at this
time an operating rule, operating practice, or a recommended
practive relating to locemotive and rail car couplings.

We do not have an operating rule specifically designating
4 coupling speed. Crews have always been instructed to handle cars

carefully when making couplings to prevent damage to contents
and equipment.

Very truly yc;urs. .
L}\xn_.Fi;_ :Eggﬁhﬂ-%\,_

President
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The Long Island
Rail Road

Jamaica Station

A L gl e

Phane 212 658-1700

Jarnaica, New Yark 11415
212 526-0900

January 22, 1979

Mr. Henry E. Thomas
Director, Standards and
Regulations bivision
United States Environmental
Protection Agency

Washington, D.C., 20460

Re: Rail Coupling Speed

Dear Mr. Thomas:

Chalrman
Vice Chalrman

Mambars af the Board

Harald L, Fisher
Leonard Braun

Lswrence A. Bailay

Danald H. Ellioit

Juttin N. Feldman

Martimer J. Gleeson

Edwin G. Michaehsn

Oaniel T, Scannell
Canstantine Sidamon-Eristoff

Thamas M, Taranto
Genaral Counmt snd
Secratery

Pursuant to your letter regquest 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.

for coupling LIRR equipment are enclosed herewith.

The special rules

If you have any questions, please do not hesitate to call

me at (212) 658-1700.

Sincerely yours,
hY

-

Laurence H. Rubin
Attorney

LHR/Kaw
encls,
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the independent brake thould be applied. Before the
brake pipe hoses bziween the focomotive and the train
have been coupled, condensation must be blawn from
the brake pipe. The locomotive brakes must remain ap-
plied while the train is being charged.

To charge a train, use the “release™ position of DS-24 oy
26C brake valves and the “running” position of all ather
types of brake valves,

During the initial charging of a train, the output of the
alr compressor on a diewl locomotive may be increased
when necessary by moving the throtte to “'number four"
or “pumber five” posinon, Before opening the throttle,
the yenertor field or motor control switch must be in
“off" pusition and the reverse lever in “neutral” position,
When the main reservoir gauge indicates nonnal cycling
between cutin and curouz pressures, the throtde should
be reduced to “idle™ posuon for the remainder of the
charging time.

If, after coupling the locomotive to the tzain, it is not
the intention to immedizaly begin charging the train,
the automatic brake vaive handle should be placed in
“lap™ position (“hindle-ofT position on 26-L equip-
ment) until the signal ro zharge the train has been re-
celved,

Reducing valves for preund air lines used for charging
and testing air brakes of 1rains or cuts of cars should be
set for 2 madmum pressirs ol 79 lbs. for freight and
110 Ibs, for passenger, )

. PASSENGER TRAINS

Notc: a safety stop must be made just pror to coupling.

Conneet the brake pipe and signal Line by coupling the
air hoses butween the cars, Starting with the end nearest
the locomotive, first open the brake pipe angle cock
slowly, and sccond, open the signal line cut-out cock.
Then, in a similar manner open the angle cocks and ¢ut-
oul cocks on the bulanee of the cars. On all cars, see
that the cut-out gacks in the brake pipe branch pipes are
open, and that al} hand brakes are released.

The giaduated release featsse on all passenger cars must
be set for graduated refease,

3, PASSENGLR TRAINS — FREIGHT CARS HANDLED

When freight cars are to be operated either permanently
or temporarily in passenger service, the brake cylinder or
its pipe should be equipped with a safety valve adjusted
to apen at approximately 60 [bs. Cars may be operated
without this safety valve, but the engineer in charge of the
train must be so notified. In such cases, the engineer will
operate the train brakes under normal conditions in such
a manner as to woid a servive brake cylinder pressure in
excess of 60 1bs, at speeds of fess than 25 mph,

The pressure-refaining vilves must be set in the “direct
exhaust” position (handie poinung downward).

. PUSIHLPULL TRAINS

a, Follow the instructions contained in Paragraphs | and
2, exceptin the case of the signal hine hosa,

b. Brake pipe and main reservoir cut-out cock handles a.¢
accessible an the car step riser and are interlocked. To
cutn the atr, pull out the brake pipe andlz (upper rod),
then pull out the main reservoir handle (lower rod).
This locks the brake pipe cock in the open pusition.
To cut cut the air, pusl in'the main reservoir handle
(lower rod), then push in the brake pipe handle {upper
rod).

c. Before coupling or uncoupling electrical jumpers, it is
imperative that the power car isolaion switch be
turned to the “idle™ position.

an

5. M-1 TRAINS

Brake pipe and clectrical connections are automatically

made up when paits of cars are coupled.

2. Coupling
Make a1 complele stop just privr to coupling and check
for proper coupler aligmment. Bring the two cars gently
togeth i to couple and lawch to each viher, It will be
known that brake pipe communication has been estab-
lished when a brake pipe emergency application takes
place.
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LOUISVILLE & NASHVILLE RAILROAD COMPANY

¥08 W, OACADWAY « LOUWIBVILLE, KENTUCKY 40203 TELEPHONE (302) 387.7478

LAW DEPARTMENT ROY L. SHERMAN
J&nuary 18 R 1979 GENERAL ATTOANCY

Mr, Henry E, Thomas, Director

Standards and Regulations Division

United States Environmental Protection Agency
Washington, D. . 20460

Dear Mr. Thomas:

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 entitled Careful Car
Handling published by the AAR. You will note therefrom that the
recommended pracecice 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,
Rg L. Sherman.
Enclosure
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MAINE CENTRAL RAILROAD COMPANY

243 ST, JONN STAECT PORTLAND. MAINE Q4102
TELEPHONE 1237) 7724711 TELEX Q4-44223

JOHN F. GERITY
January 15, 1978

Phepopur

Mr. Henry E, Thomas, Director
Standards and Regulations

Division (ANR-490)

U. S. Environmental Protection Agency
Washington, D. C. 20460

Dear Mr, Thomas:

‘Pursuant to the request contalned in your letter
of January 3, 1979, for information with respect to rules in
connection with rall car coupling speed, attached is copy
of Rule 113 of Maine Central Railroad Company's "Rules of
the Operating Depattment.”

I trust this will glve you the desired information.

Yours sincerely,

John F. Gerity

JFG/ms
Enclosure

cc: Mr. A.J.Travis,
Executive Vice President
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exceed speed restrictions applying on that track, and
must nel exceed a maximum speed of 30 miles per
hour,

110b, The lollowing maximum speeds must not
be exceeded:
Over any drawbridge ................ 3OMPH
And brakes must pot be applicd on
drawbridges except in an emergency.
Circus and Carnival trains :
On Muin Lines .....vovuvvvnsaes.. J0MPH
On Branch Lines ....oovovvven.oo o 25MPH

111, In switching passenzer equipment the air
brakes must be in use while handling occupicd equip-
ment, and when coming onto passenger trains or
drafts made 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 passenyer
equipment must make full stop before coupling on.

In switching caboose cars, under no citcumstinces
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, cngines will come to {ull stop be-
fore coupling on,

111a. Tracks at various locations must be
switched with air brakes in use because of grades or
other conditions. Such tracks are identiticd by a
sign ncar the switch indicating air brakes must be
used while switching.

Other lecations wheee air brakes must be coupled
and in use while switching will be indicated in Time-
Table Special Instructions.

112. A sufficient number of hand brakes must be
applicd on cars left at any point to prevent them
from moving. 1f lefl on a siding they must be cou-
pled 1o uther cars, if any, on such trmck unless neces-
sary o separate them at public crossings or other-
wise. Belore coupling to cars at any point care must
be taken to insure that cars being coupled to are
properly secured.

11). When coupling cars together, specd of four
miles pee hour at time of coupling must not be ex-
ceeded to avoid damage to equipment and lading,

During Nat switching operations when cuts of
twenty or more cars, including loads subject to dam-
age from overspeed impacts, are to be coupled to
other cars, the cut must be stopped one car lencth
from point of coupling before the coupling is made,

Open loads subject to shifting while being switched
must not be dropped onto other curs or other cars
dropped onto them; if noeessary, such cars should
be set to one side, then shoved to rest when classi-
fying with other cars.
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114. Flat or gondola cars, not equipped with bulk-
heads or gates, loaded with pipe, polcs, lumber or
any aother type of lading whwﬁclms a tendency to
shift in transit should not be handled in trains next
to cngine, caboose or occupied wark outfit cars when

it can be avoided,

115, Engines, toaded placarded tank cars or other
cars containing explosives, must pot be stopped over
open flame switch heaters unless unavoidabie due to
an emergency, in which case cars should be moved
off promptly, or switch heaters eatinguished. Con-
ductors will advise engineers of the presence of such
cars in trainy,




Missovni-KHansas-Texas Ramroan CoMrany

101 B, MAIN STREET
DENISON, TEXAS 73020
(214) 465-5050 M, D, WOODROOP

M. ¥, RISTER .
ASMATANT VICR-PRENIDENT :‘,";Talﬂl EQUIPMENT
MECHANTIAL EIRL OPERATION
D, 8. KUKULL J. E. ROmNSON
BUPERINTENDENT CAP sHOP

AVPT. CANY & LOCOR.

Denison, Texas
January 16, 1979

523

Mr. Henry E. Thomas, Director

Standards and Regulations

Division (ANR-4590)

United States Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Thomas:

Thia will acknowledge receipt of your letter of January 3,
1979 concerning the Environmental Protection Agency broadening
the acope 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., 1 am attaching copy of our rule 103(a) zeroxed from the
curreat effective Uniform Code of Operating Rules which became
effeccive June 2, 1968, Please notice item (2).

Yours very truly,

B f St
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(1) See that cars icft on tracks are properly
secured, clear other tracks and, when practicable,
clear, public crassing at least 100 leet,

(2) When coupling or shoving cars, take prorar
precaution to prevent damage or fouling of cihue
tracks by stretching coupling, and setfing stuiivient
hand brakes, Make couplings at a speed of not Tiore
than 4 miles per hour,

{3) Before shoving yard tracks, know there is
sufficient room to hold the cars. When shoving en-
tite length of track, sce that cars dre coupled and,
unless othenvise provided, send ¢ man to head end
1o protect the movemant.

(4) When necessary to control cars by hand
brakes, know that sufticient brakes are in working
order before cars*arc cut off,

(5) Kicking or dropping of cars will be permitted
only when such movement can be made without
danger to employes, equipment, or contznts of cars.
Know that the track is sulficienily clear, and when
dropping cars, know switches and brakes are working
properly and run engine on straight track whea
practicable.

Cars contaiping flammables, explosives, or other
dangerous articles, must not be dropped or kicked.

‘Cars must not be dropped through spring vr re-
mote control switches.

(6) When engines may be working at both ends
of a track, have proper undarstanding between crews
involved.

(7) Before coupling to or moving cars on tracks
where cars are being loaded or unloadad, sez that
ruaning boards, oil tzak couplings, elevator spouts
and similar connestions are removed and clear, and
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MISSOURI PACIIFIC RAILIROAD CO.
210 N. 19310 HTREET
81, Louls, MISSOURI 63103

ThL. Amta Coom §I4 222-347

R, K. DAVIDSON
REMLOM ¥ICE FARSIDENT —0FAa iy

January 15, 1976
Q-A

Mr. H.'E. Thomas, Director,

Standards & Regulaticns Division,
U.5. Environmental Protecticn Agency,
Woshington, D.C. 20460

Dear Mr. Thomas:

Your letter of January 3 inguiring if Missouri Pacific has
in effect an operating rule relating to locomotive and rail car
coupling speed.

Section (2) of Rule 103(a) of our Uniform Code of Operating
Rules governs the speed in which rail cars will be coupled. It
reads as follows:

"when coupling or shoving cars, teke proper pre-
caution to prevent damage or fouling of other tracks
by stretching coupling, snd setting sufficient brakes.
Make f:ouplings at a speed of not more than 4 miles per
hour.

t

Yours very truly,

(R

H-l02




Tue Movoneanes Commeerme Rainzoan Gompagy

3549 SECUDD AVEIDE

Ricwann L, MCouas Prrvseuacn, Pa. 15209

GENERAL SUPEAINTENDENT
January 24, 1979

Mr. Henry E. Thomas, Director
Standards & Regulation Divisign
United States Environmental Division
Washington, D,.C, 20460

Dear Sir:

I have spent some time researching old reccrds to determine if we have ever
had a published operating rule or even a bulletin which addressed the circumstances
of locomotive and freight car coupling speeds., We have-no such published rule or

bulletin.

Qurs is a shert 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 tetarder. 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 u:'applies to
flat switching., To that extent, we have an unofficial practice in effect,

Very truly yours,
THE MONONGAHELA CONNECTING RAILROAD COMPANY

2 MR

R. L., McCombs
General Superintendent

RLM:sah
ce: J. L. Hadley
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Mr. Henry E. Thomas

Director
Standards ard Regulations Division (ANR-490)

United States Environmental Protection Agency
Washington, D. C. 20460

January 11, 1979

Dear Mr. Thomas:

This refers to your letter of January 3 requesting information
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.

zincerely[

H-14
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PEORIA AND PELKIN UNION RAILWAY COMPANY
DFFICE OF THE PREGIDENT AND CIENEHAL MANAOTH

. Jd. CUDDAN
PALIIGLNT AMD SENERAL HaNadin

PEQRIA, ILLINDIS 61611

January -19, 1979

Mr. Henry E. Thomas, Director

Standards .and Regulations Division

United States Environmental Protection Agency
Waghington, D. C. 20460 -

Dear My, Thomas:

This has reference to your letter of January 3, 1979, addressed in
arror to Mr, Spence of ConRail, the content of which is asking for
& 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
Auguat 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

i are working at both ends of a track, movements
: must be made carefully to avoid injury or damage."

Yours truly,

7 /4?4*7/’/“"
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THEPITTSBURGH & LAKE ERIE RAILROAD COoMPANY
THE LAE ERILE 8 EASTERN RAILROAD COMPANY

T.C. NETHERTON PitrsourcH, Pa, 15218
VICK FPRESIDENT-GENERAL MANAGKSR

January 11, 1979

Mr. Henry L. Thomas, Director
Standards and Regulations
Division (ANR-493)
United States Environmental
Protection Agency
Washington, DC 20460
Dear Sir:
Please refer to your letter 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 cur 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,

;f)’?'am
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PORTLAND TERMINAL RAILROAD COMPANY
ROOM 209 UNION STATION
PORTLANL, ORLGON 97209

January 9, 1979

Fila: 122-5

Mr. Henry E. Thomas, Director

Standards & Requlations Division

United States Environmental Protection Adency
Hashington, D. C. 20460

Dear Mr. Thomas:
Please refer to your letter dated January 3, 1978, addressed
to Mz, 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 recommended practice relating to locomotive and
rail car coupling speed, has been referred to the undersigned for repiy.
Enclesed is a copy of Manager's Instruction Bulletin Neo. 27
which i8 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 reissued annually.

It should also be noted that each switch list form is printed
with the following information:

*Safe Coupling Speed not more than 4 M.P.H."
It is hoped that this is the information you have requested.

Very truly yours,

g2

Enclosure
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PorT TeRMINAL RalLROAD AssociATION

P, O, Ban 9304, HousTon, Taxss 77811

T. E. WIMBERLY

GENIRAL MAMAGEA January 10 3 1979

Mr, H. E., Thomas, Director

Standavrds 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 impact speeds.

PTRA does have such a rule (70 (e)) governing and copy
is attached hereto as per your request.

Yours truly,

9 Eedumlle

T. E. Wimberly
General Manager

Attach.

H-108




At of thu

1'I'his lmolc ic: thc property

PORT TERMINAL RAILROAD
ASSOCIATION

A

Rules and Regulations
Effective May 1, 1047

Revised Febroary 1, 1937

o

The ruley Licreln set forth govern the em-
ployes of the Port Terminal Rallroad Asso-

ciation, and employes of the rallroads using

Y B

. ¥ the property and [acilities of this Associntion,
3 They supersede all previous rules apd in-
slructions inconsistent therewith,

L

Special instruction may be Issued by the
proper authority.

-
.

omc-lnl whcn c.nned ror or u

Pon lc'wmg tu. ..

e A P Sl Tt 1 e

C. E. Bullock,
General Manager

"‘--. \‘?", PA
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minde carefully and with an understanding to avold
injuries or damage.

{d) Betore shoving cars on tracks, it must he
known there §s sufficient room in the irack to
hold all of the cars. When shoving cnlire length
of track, tee that cars are coupled and unless
otherwlse provided, send a man to end of cut to
prolect the movement,

{el When coupllng or shuving cars, take prorer
precaution to prevent damagie or fouling of other
tracks by stretching coupling, and selling sufs
ticlent hand brakes. Make couplings at a speed of
not mare than four mlles prer hour.

(I} Cars containing lvestack must not be kicked
or dropped or other cars kicked or dropped
against them.

fg) Warning or commodily eards must be
obscrved and thelr Insiructions complled with,
Yardmasters and yardmen must famiilarize them.
selves with the Dureau of Explosives instructlons
governing the handiing of explosives, Inflam-
mables and aclds, or other dangerous artlcles.

Cars will be dropped only when neeessagy, and
when practicable engine must be kept on the
straight track. Delfere making a drop, stop nust
be made, brakes and switch tested.

7t Cars must be left wiih sutliclent hand
brakes set, alter the alr is released from auxiliary

g st gttt s iy o

reservoir, to prevent moving. Cars with delective
hand brakes must be securely bloclieed and, when

pussible, couplod to cars having serviceablo harad

Lrakes, In switching, cars must not he stopped
or reiarded througl use of blocks or chneks,

8 Cars must be Ieft clear of any streel or
pultic crossing, and at least une hundred feet from
the erossing when practicable, aml must not be
so left as to ahstruct view of approaching cars or
engines by the public,

73. It must he known that engines or cars
stanidling on parallel or industry tracks are clear
el malt track and that nething protrudey there-
from,

1 Emplores mast control or stop ears hy hanil
brakes when necessary,

%3, Englne foremen will repoct to car Inspectiors
nny defects olmerved on ears belng handied or
In yard,

6. In case nf extraerdinary rain stoerm or high
water, ennines aned ears must be stopped, and
boinges, 1restles, eniverts or other points subject
fo damuge, eximined by compelent empove 1o
pscertnin if sale before proceeling,

I track or structure has heen damaped and
which may rausc an accldent. the condition must
promptly ke repoited to proper ofticer, and (2
necessary a [agman must be left to protect other

o
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STUART SHUMATE
President

SRR g e

RICHMOND, FREDERICKSBURG AND POTOMAC RAILRCAD COMPANY

2134 WEST LADURNUM AYENUE RICHMOND, VIRGIXIA 23227
TELEPHONE® (B04) 257-3221

January 12, 1979

Mr, Henry E, Thomas, Dircetor

Standards and Regulations Division (ANR-490}
United States Environmental Protection Agency
Washington, D.C. 20460

Dear Mr, Thomas:

Thia will acknow]edge your letter of January 3, 197% regarding noise
emission standards applicable to interstate rail carriers' equipment and
facilities,

We do not have an operating rule in effect at our Acca Yard (Richmond,
Virginia) facility or on-line of road which publishes a specific coupling 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 promoted during training of new employees
and other training sessiona as well as in the continuing personal contact and
instructions by supervisory personnel.

At the Potomac Yard {(Alexandria, Virginia) facility, the Special
Instructions do contain rules relating to coupling speeds, This facility is,
a8 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 cxceed four milea per hour,

As you requested, an example of each of these rules i3 attached and
wo trust this will supply the information desired.

C 2

Presideat
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ADDITIONAL RESPPONSIILITIES OF CAR
RETARDER OFERATOR

Car retarder operators must stiay in close prox-
imity to their control machine unless they have
received permission to do otherwise,

Car relarder operators are responsible Lo
verify car initinls and nwabers on the cutslip amd
observe movements inte proper classification
tracks.

He must constantly monitor the model hoard
and keep all undesired information (bugs) eleared
in the system. He must utilize the warning lights
to assist in locating close ¢learance or ears fouling
adjacent tracks in the classifieation vard in order
to avoid sideswipes or cornering cars undergoing
classification,

He must be alert to prevent catch-ups, derail:
ments or cornering, and when necessary will
override automatic switching or stop cars te
prevent these occurrences.

He is responsible te inform the hump conductor
of conditions in the classification yard which
need attention or which will affect the normal
operations, le must be particularly alert to
tracks that nced shoving and cars not in proper
classification,

He must have a complete understanding with
the conductor en movements ta 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 elear route, and observe movement,
The car retarder operator on the southward
hump will select proper speeds for car to exit
from the group retarder bascd on the weight
indication that registers on the weight indicator
on the model board, weather condilions, the
distance to travel and the knowledye of whother
the car is protected by a single skate or the
minimum number of hand brakes. In any case,
he should utilize his expericnee and any infor-
mation available to’ him to exercise good
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judgment in the seleetion of speeds.

8, Car retarder operators on northward hump must
keep the car retarders in fully autsmatie mode
of operation while cars are undergoing class-
ification, except when safety of opcration,
efficicncy of operation, or specific instructions
noted elsewhere in this book require otherwise.
{That is, long tank cars, cabooses, extra heavy
cars, or multiple cuts of heavy cars.}

9. Car retarder 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 ofl on the hump.

H-113
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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 ane or bath 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, cte.

In no case should triple loads or loads with an
overhang be allowed to mave to or from the north end
of No. 39 track in the southbound classification yard.
Loads of this type must not be forwarded in outhound
trains until all current instructions relating to
clearances and measurements of the respective ten-
ant }ines have been complied with.

(11) On both the northward and southward humps,
when classifying hcavy cars in excess of ninety (90)
tons in multiple euts, the cut lengths will be limited to
no more than four {4) ears, unless the cut is ten (10) or
more cars, in which case they may be classiflied in
-multiple,

On the southward hump, when classifying multiple

. cuts of 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 seiection should be
made by the hump conductor for a following route un-
til each exceptionally long 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 73 feet. In all cases where
long cars {(in excess of 73 [cet} are to be classified, the
following procedure must be adhered to;

1. A route selection should be punched by the
hump conductor for the long car and no
additional selection punched until the long
car is south of the master retarders.

2, The hump conductor must control the hump-
fng so thal a following cut is not cut off until
the long car has cleared the master re-
tardera.
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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 accupied cabin cars is prohibited.

{15) Dual conirol switches will not be thrown hy
any other means than the lever attached to the
machine for the purpose of manually operating the
switeh.

The practice of punching these switches over
by opening the covers and manipuiating the valves is
not authorized and furthermore, is extremely
dangerous in thal it sets up the probability of a
derailment for the next crew approarching the switeh,
and it can resuil in a personal injury to the individual
manipulating the switch,

(16) Trailing point movements must not be made
through either clectrieally controlled or dual con-
trolled yard switches until they have been properly
aligned or on specific instructions frem the Assistant
to Trainmaster at Desk 223, and upon repeiving 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 Nat switching, trainmen must at all times
protect movement 5o 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 arccidents,
yard trainmen are requested to endeavor to make ce-
tain all plug type doors on box cars are closed and
secured prior to making movement.

{18) Employecs are prohibited from riding the sides
or tops of engines or ears while moving through the
enginchouse sanding facilities located between the
B&O motor storage track and the Penn Central motor
storage tracks No. 2and No. 3.

{20) The old No, 1 Shore Track {the stub-end track
leading off the turntable adjacent 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=H90)
United States Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Thomasa:

Please refer to your letter of January 3, 197§ concerning noise generated
in railroad yard operations.

The Rock Island uses the "Uniform Code of Operating Rules" to control itz
train operations. Rule 103(#2) of these Rules states:

"Hhen coupling or shoving cars, take proper precautlon to prevent damage or
fouling of other tracks by stretching coupling, and setting sufficient
hand brakeas. Make couplings at speed of not more than four MPH.®

I hope this information will f111 your needs. If you have any further need
for information, please let me know.

. X, Beatty
v Direstor Rulés-Safaty

+

of ' .
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8T, LOUIS-SAN FRANCISCO AAILWAY COMPANY
$06 Ollve Strest — S, Louts, Missourt 63101 — {314) 241 - 7800

DENNIS T. RATHMANN

iEORGE E. EAILEY DONALD E, ENGLE
Gensrsl Sallelior Vice Presldent and Cenersl Counss! GERALD J. HARVATH
] TURKAL Geharal Attormnayt
YONAL L,
RIS A, CUNNINGHAM, JR, ANDREW F, RE.;RDON
Assoctats Geanaral Counsal THOMAS H. MU
Attorneys

IERALD D, MORRIS
YONALD E, RANSOM
Asglitant Ganeral Counsel

January 17, 1979
85875-C

Mr. Henry E. Thomas, Director

Standards and Regulations Division

United States Environmental Protection Agency
Washington, BC 20460

Dear Mr. Thomas:

This is in reply to your letter of January 3, 1979,
requesting information regarding operating rules, operating
practices, or recommended practices 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
laéing. However, Prisco does consider coupling speeds up to
6 miles 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
recommended operating practice as a noise quideline without
serious study could be a mistake.

If I may be of further assistance, please advise.

VYery truly yours,
/{K.ﬂ-ufm H %&}

Thomas H. Mug
THM:8mn
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The Atchison, Topeka and Santa Fe Raliway Company

A Santa Fo Ingustiies Campany

BO East Jackson Boulevard, Chicago, lllinois 60604, Telephone 312/427-4900

January 18, 1979

Mr. Henry E. Thomas, Director
Standards and Regulations
bivision (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:

"Bafore 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."

Very truly yours,

L. Cena
President
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The Atchigon, Topeka and Santa Fe Rallway Company

A Sante Fo industiias Compan

80 East Jackson Boulevard, Chicage, lllinois 60604, Telaphone 312/427-4900

January 25, 1979

Mr. Henry E. Thomas

Director

Standards and Regulations Division

United States Environmental Protection Agency

Washington, D.C. 20460
Dear Mr. Thomas:

Please refer to your request of January 3, apparently
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 important program
on_Santa Fe, however minor, variations in coupling speed are
not unknown. They have little effect on potential damage co
lading. Similarly, slight variations in this coupling speed
have no discernible effect on the noise levels produced by
coupling,

One rather obvious objection to an attempt to relate
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 your efforts to obtain meaningful data.

troly i:%g?,/.

n C. Palmer, Jr
eneral Attorney
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Hollis Duensing,-Esq. AAR
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JOHN W. WELOOH

YICK FAZSIDRNT = Lo

SEABOARD COAST LINE RAILROAD COMPANY

Law Dopartment
800 Watar Strpat
Jacksonvilte, Florida 32202

January 18, 15878 AREA COOE 804

i1K ALY FLEASE RLFER TO FILE

LEGAL: Legislation
US: Pollution
Noise

Mr. Henry E., Thomas
Director

Standards and Regulations Division (ANR-490)
United States Environmental Protection Agency
Washington, D. C. 20460

Dear Mr, Thomas:

This letter ls written in response to vour redquest
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 Opecrating Rule 103D, It
prohibits couplings at speeds in excess of 4 miles per hour,
L

If further information is desired by the EPA, please
do not hesitate to contact me,

U ially »

®hn W. Weldon

CC:
Mr, Prima F. Osborn
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flag protection has heen afforded. At rallroad
crossings protected by interlockings. such cars
must stop clear of the crossing and must not
proceed over the crossings until proper protection
has been aflorded,

103, In. switching. employees must observe
the position of engines or cars on other tracks
and must know that sach engines or cars are in
the clear belare permiiling engine or cars 10 move
past them,

103-A. Cars and engines left on tracks must
be properly secured, clear of inswlated joints.
and clear of other tracks whare conditians permit;
and when practicable, cars and engines should
bo felt at least 100 feet from a public crossing.

103-B. Employees feaving cars in 2 track must
set sufficient hand brakes ta prevent them from
rolling away whoen olher cars are dropped of
kicked against them, When additional cars are
placed In the track, suflicient additional hand
brakos must be sat,

103-C. When practicable, cars will not be un-
coupled on curves or in switches. When pecessary
1o 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
undarframa or long cars,

103-0. When coupling or shoving cars, pre-
cautions must bo taken to prevent accidenial foul-
ing ol other tracks. public crossings and derails,
and to avoid runaway cars,

Pofore coupling 1o cars or engines standing
near end of tracks. derails, public crossings, cr
cars in process ol loading or unloading, it must
be known that thay are secured and will not roll
away and cause damage in event coupling is
missed. Couplings should not be mada i speed
greator than four miles per hour, When condi-
tions trequire, before shoving cars, it must bo
known by stretching the couplings that all coup-
lings #ra made.
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Soo Line Railroad Company ryry) SeoLine Bulding
- Box 530
sﬂ Minneapolls, Minresota 55440

(612)332.1261

GILBERT A, GILLETTE
Assliatani Vica Presidon!
Operations-Planning

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:

Your January 3, 1979 letter addressed to Mr, L., L. Wasnick,
wherein you discussed railrcad noise emission standards as they
relate to coupling speeds, has been referred to me for reply.

BEditorially, it is our experience that factors 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 have as much or more
contribution to noise annoyance as coupling speed alone. Also,
it has been our experience that under certaln conditions, slack
adjustment in coupled trains (from buff to draft and back again)
can cause complaints of noise.

Nonetheless, Soo Line has had for many years mandatory

instructions governing proper coupling speeds (not to exceed
4 M.P.H.). Railrocad mandatory operating instructions are commonly

issued in the following forms on the Soo Line:

1. The Consolidated Code of 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 oOrders 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 furmat for these instructions.

Attached are copies of:

l. SIE-6, Special Instructions for the eastern division:

2. SIC-6, Special Instructions for the central division;

3. S8IW-3, Special Instructions for the western division.
In each case, the cover sheet 1s included for identification
purposes and the page containing the coupling speed instructions
is shown to the right of the cover sheet.

Yours truly,

Y.a. Ml —

GAG:csk
Attachments
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Accutsle judgment of couphing speed depends upon carrec?
‘timing. An excellent way to get accurale tming without & waich

it to count "one hundred and thirty-ane, ene hundred and thirty =
twa'' and so on ss the car passes » sialiunary point. With a
tinle practice counting can te done al the rate of one & sccend,
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impostant because impact farce puilds up as e square of the

i D apeed, This means that impacl delivered by a car ccoupled at
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D.M, CAVANAUGH — General Supstiniendant
1. R, KLINGEL — Eancutive Vice Prasident
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SO0 LINE
RAILROAD
COMPANY

CENTRAL
DIVISION

SPECIAL INSTRUCTIQNS
and
SPEED RESTRICTIONS

EFFECTIVE 12:01 AM
CENTRAL STANDARD TIME

SUNDAY, FEBRUARY 1, 1976

For the government and
information of employees only.

: &.C. LEARY — Supatintendent

4. D. DARLING ~ Dracior of Transpartation-Oparstiona

D, M. CAVANAUGH = Ganaral Supetinlendeni
T. A. KLINGEL =« Exacullrs Vica President

baiaa R Y N .
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JUDGING SPEED .
Accurale judnpment of coupling speed depands upan corroct
timing. An excellent way to Qel aceurale himing withaut a
walth is fo counl “ona hundred and Hurty.-ane, one hundred
thirly-lwo™ and 50 on as |ha car passes a stationary poal.
With a livlle praciles counting can be dgne at the rate ot one a
second.

Abllity fo closefy estmate speed at time car sinkes |s
eilremalty important becausp impact lorce bullds up as the
square of the speed, Thes means that impact delivered by a
carcoupled al 8 milas per hour o5 not lour imes that at 2 males
per haur, but 16 TIMIES AS GREAT. Damagae to freght of car
can be avoided by always keeping coupling speed witin (ke
sals range ~ NOT OVER 4 MILES PER HOUR -~ A BRISK

WALK,
S
IMPACT FORCE AT VARICUS STRIKING SPEEDS
CarCoupled at Units of Destructiva Force
1 mph 1 -~
L] 2mpn 4"
o Y ampn 9
4 mph 16
5 mph 25
2] tmpn )
g] Tmen 9
gl &mpn &4
2 amph 81
10mph 10Q
SPEED CARD
To Find Coupling Speed 81 40 Fool and 50 Foat Car
Sight verlical end ol car noay on a
fized point and nple the numper of 40 Fool  S0Foot
agcandsil takes car 1o pass. Speed Car Car
In miles per hour is shown oppg- Miiaa Miles
site. Seconds PerMour Porkiour
Damage as a roswif of Rough Han. 1 28 a5
aling makes up a farge pari of the 2 14 17.5
claim bill 1or Loss ang Damage fo. 3 #3 t.6
Freight. From the Ralread siands 4 7 8.7
poinl il i5 tha majar ilem in the ex- 5 5.6 7
penaas. We ali krow thal Rough & 4.7 5.9
Handhng can be reduced, oflun ? 4 -3
eliminated. It 13 hoped that ihia a 35 44
card will be helpful in your ellorts 9 31 39
to pravent Rough Handiing, 10 2.8 hE]
1" 2.5 1
Swileh Crews must lunction as & 12 22 29
leam. Clear signals prapurly given 13 FREY 2.t
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= pravent Aough MHandling - it
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SO0 LINE
RAILROAD
COMPANY

EASTERN
DIVISION

SPECIAL INSTRUCTIONS
and
SPEED RESTRICTIONS

EFFECTIVE 12:01 AM.
CENTRAL STANDARD TIME,

SUNDAY, JANUARY 22, 1978

For the government and
information of employees only.

H.W, ELLEFSON, Superintandent
AM, DURTSCHE, Director of Transportation Operations
C.C. LEARY, General Suparintendent
D. M, CAVANAUGH, Genaral Managee.
Transportation & Maintenance

JUDGING SPEED

Accurate judgment of coupling speed depends upan eorree
timing. An excellent way 1o get accurate 1iming without .
watch it to ¢count “ane hundred and thirty-one, one hundre
and thirty-lva® and (0 on s the car passes a stationary noint
With a little practice counting can be dona at the rate of gm
»fecond,

Ability to closely estimate speed at the time cor strikes @
extremely important because impact force bulds un as th.
square of the speed. This means that impact delivered by |
car cgupled at B mites per hour is not four times that at |
miles per hour, but 16 times as great. Damage to freight o
car can be avaided by always keeping coupling speed withir
the same range — NOT OVER 4 MILES PER HOUR = &
BRISK WALK, ™

Lt m——
IMPACT FORCE AT VAHIOUS STRIKING SPEEDS

o

Car Coupled at Unis of Destructiva Force

1 mph 1

K] 2 mph 4
& )} amph 9
4 mph 16

5 mph 25

2 Gmph 36
‘Y 7mph 49
E g8 mph 64
a 9 mah 24
10 mph 100

SPEED CARD

To Find Coupling Speed a1 40 Foot and b0 Foot Car

Sight vertical end of car body on
a fixed poing and nate the number
of seconds it takes car 1o pass.
Speed in miles par hour is sthown

apposite. 40 Foot 50 Foot

Damage as a result of Rough Hane Car Car
dling makes up a lasge part ol the Milas  Miles
claim bill for Loss and Damage to Saconds Per My Per He.
Freight. From tha Railroad stand. 1 28 15
poiny it is & major item of ex- 2 14 17.5
pense. We all know that Aough 3 9.3 ”‘a
Handting can be reduced, often a - 87
tliminated, It is hoped that this 5 5.5 »
card will be helpful in your ellons P 47 5.9
to prevent flough Handling, 7 4 5
Switeh Crews munt function as 3 8 35 A4
team, Clear signals properly given 9 a1 3.9
are mighty important; talk it over 10 2.8 35
~prevent Rough Handling—it tan 1 25 a1
be done. 12 2.3 29
13 215 2.7
14 2 25
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Southern Pacific

Transportation Company

Southern Pacific Bullding + One Markaet Plaza « San Francisco, Calilornia 94105

. K, BcNEAR
PALAICINT

January 17, 1979

Mr. Henry E. Thomas, Director

Standards and Repgulations Divisicn (ANR-490)

United States Environmental Protection
Apency

Washington, D. C. 20460

Dear Mr, Thomas:

Referring to your letter January 3 concerning the EPA
broadening 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 specds, wish to advise that on Southern Pacific Trans-
poertation Company, &%, Louis Southwestern Railway Company and all
subsldiary Comﬁany preperty, the recommended coupling speeds are
not to exceed 4 MPH. This is the recognized industry standard
that has been in effect for many years, Your information is correct
that this standard was established primarily to minimize damage to

lading and equipment,

In addition, part of Rule B37 of the Rules and Regulatlions
of the Transportation Department reads as follows:

fSwitching must be carefully done, and trains

and engines must be carefully handled, to avoid
shocks from abrupt starting or stopping; from
impact in maling coupling, and to prevent personal
injuries, and damage {0 equipment or contents,.®

Yours very truly,

D 1< -
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Frttosn Py Tputom

P.0. Box 1508
PWashinglon, L.€. 20043
L.ATANLEY CRANE January 12, 1979 'm-r‘es::’:ﬁ:‘;?:;;ﬂé‘g'

PRESIDENT

Mr. Henry E. Thomas

Director

Standards and Regulations Division

United States Environmental Protection Agenr--
Washington, D.C. 20460

bear Mr. Thomas:

This replies to your letter of January 3, 1979, askiog
if Southern has an operating rule, operating practice or
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 équipment 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 state 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.

Yours sincerely,
X,leﬁ‘hf‘y ot

cc: Mr, William H. Dempsdy, AAR
Mr. Hollis G. Duensing, AAR
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Gou Qaﬂmfmm(
PO Box 1508
Hashinglon, L€, 20013

JAMES L. TAPLEY #10 10TH STREET, N.wW.
VIEL PRESIDENT - LAW Febmary 26 ’ 1979 pce TRL1 [302) 428-4480

58057

Mr, Henry E. Thomas

Director

Standards and Regulations Division (ANR-490)
U. 5. Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Thomas:

Please refer to your letter of February ¢, 1979 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 locomotive and rail coupling
speed,

The CNO&TP is a subsidiary of Southern Raillway Company and
& megber 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 bhehalf
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 letter
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.

Yours sincerely,

James L. ‘I‘aplez ;

Vice President - Law
Att,

ee: Mr. William H. Dempsey, AAR
Mr. Hollls G. Duensing, AAR
Mr. H. W. BObBOﬂ
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L. JEFF KING

TERMINAL RAILROAD ASSOCIATION OF ST, Louls

#04 OLIVE STREET

PREOIDENT 8T. LOWIS, MO. 53101

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:

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 operations. 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 rule
in our Book of Operating Rules, consideration is being given to
covering the subject by a General Order for the future.

Yours very truly,

L. King

IJK:gca
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THE TEXAS MEXICAN RAILWAY COMPANY
P O.ROX 4P

LAREDOD, TEXAS 78040
A R RANOGS TEL. NQ. {3121 7228441
TLLEX NGQ. 76-34-il

PALAIDENT
January 12, 1979
077

Mr. Henry E. Thomas, Director

Standards and Regulations Division (ANR-490)
United States Envirnnmental Protection Aqency
Washington, D.C, 20460

Dear Mr. Thomas:

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 operating rule, operating
procedures, or recommended practice relating to Jocomotive 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. To fully comply with the
Federal government, we are in the process of amending Rule 837 to
include the speed 1imit restriction.

Yours very truly,
mm
A. R. Hamos
ARR:sswW
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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
attempled.

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,

Ocoupied outfit equipment must not be
switched unless air brakes are in setvice 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 309-699-3541

Janvary 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:

In answer to yours of January 13, 1979, the Toledo,
Peoria and Western Railroad Company had published in its
Timetable No. 1, that was in effect from May 20, 1973
until December 30, 1978, to be cbserved 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 Bulletin form {copy of Bulletin No. 251

enclosed}.

A. W, POLICH

Viee President-Operations
JRB:AWP :haa
Enclosure.
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TOLEDO, PEORIA AND WESTERN RATLROAD COMPANY
Fast Peoria, Illinois

January 15, 1979

BULLETIN N0, 251

ALL CONCERNED:

While switching coupling speed in excess of & MPH

is prohibited.

A SAFE COUPLING SPEED 1S.0escasacd MPH
DAMAGE BEGINS ATvevcaarenssnnssead HPH
2% times more dOmARANG s ssvevrnsal MPH

4 times more damaging. s sue-sesss8 MPH

pON'T LET DAMAGE BEGIN, ALWAYS KEEP COUPLING §PEED
WITHIN SAFE RANGE ~ NOT OVER 4 MILES PER HOUR - A BRISK WALK.

SWITCH CARS CAREFULLY

9 (P Buoer—

R. BROWN
Assistant Superintendent

H-134




AYOID DAMAGE

BWITCH CARS CAREFULLY

B8AFE COUPLING STEED 1§ ..ooomeund fniles par hour
DAMACGE BEGINS AT . wem§ tiles per hour
2% times more IAMBEIDE tmimuciieen b Tila8 por houe
4 times more damaging 8 miles per hour

DONT LET DAMAGE DEGIN, ALWAY3 KEEP
COUFLING BPEED WITHIN SAFE RANGE — NOT
OVER 4 MILES PER HOUR = A DRISK WALK,

SWITCH CARS CAREFULLY

e e, T Bt U T S, P




UNION FACIFIC RAILROAD COMPANY

QPERATING DEPARTMENT

A D WILLIAMS y 1418 DODAE STREET
(UJJJ) OMAHA, NERRASKA 68179

DIRECTOR EMERGY AND ENVIROCHMENTAL
PROCGALMS-PLANKING

January 19, 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 Unjon 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. Cur 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 informatian, feel free to call on me.

Yours truly,

P Leflloannn

A, D. WILLIAMS
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INIow Rarnirapanp CoRIrraNy

GENZRAL OFFICES AQ0 GRANTSTREET.
POAT OGFFICE DOX 536

MR e oM Pirrsprren, Pa, 15230

PFREBIDENT

January 12; 1979

Mr. Heary E. Thomas, Director
Standards and Repulations
Division (ANR-490} "
United States Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Thomas:

This is in response to your lettér of January 3 _requesting
information relating to locomotive and rail car couplings.

Industrial switching is placing cars for loading and unloading
at varlous industries, Couplings are made at slow speeds with the
engine attached and at speeds of no more than three to four miles per
hour.

‘Closs 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 ara
even permitted to couple to other cars at speaeds 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
awitching are as stated above.

Yours very truly,
L}Q-—— . 7 . ,&“f}-&_\

President
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7‘6 %M/tiuglm zctlﬂ;lldl C"II?"IM?

UNION STATION « WASHINGTON, D. €. 20002

Cw. Suw,
Wh January 11, 1979

Mr. Henry E. Thomas, Director
Standards and Regulations
Division (ANR-490)
United States Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Thomas:

Your letter of January 3rd to Mr. A. M., Schofleld
regarding rallroad operating rules governing 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 feet from the
ears to be coupled to avold rough coupling. When switching,
engine or cars will not he detached until MOVEMENT 1s

stopped......" Therefore, on Washington Terminal property,
coupling speeds are considerably less than four (4) miles
per hour.

Yours very truly,
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THE WESTERN PACIFIC RAILROAD COMPANY

SAGHAMENTO NOHRTHERN FAILWAY
TIDEWATER SOUTHERN RAILWAY CO.

WESTERN PACIFIC BUILDING, %26 MISSION STREET
SAN FRANCISCO, CALIFORNIA 9410%

TevtrHOnt S 822100

January 9, 1979
File: 076
Mr. Henry E. Thomas, Director
Stendards and Regulations Division (ANR-49D)
United States Environmental Protection Agency
Washington, D.C. 20460
Dear Mr, Thomas:
This Is in response to your January 3, 1979 letter requesting
information regarding recommended coupling speeds on Western Pacific,
Attached s copy of Rules 103 and 103-A pertaining to
coupling.
Also attached s copy of Page 56 and the inside back cover
of our current operating timetable setting forth the safe coupling speed.
Very truly yours,

€. G. YUND, Chief Engineer

Enc.

By
J. C. Hiller
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When in doulit as te the wisdom of provesding,
train must e moted if safety will permit, to the
safust available plwee amd there held until deter-
mined that it can proceed with safety. The teain
dispiteher must be kept infornwd of conlitions
from nearest availalde peint of communicativn,

Detectors that cheek for defects do nol relieve
employees of miking required visuad inspoctions.

101-0. (1 Durime and immediately following
stormy weather which may impitie the rosdway,
engincers must take extraordinary precautions to
insure safe movement of their train, redocing
speed where in their julgnent it may be required.

Where normal visibility is impgired, trainmen
and enginemen pust take exteaordinrey preciu-
Lions to operite their trainsesafely.

102, (T} When o train i disabled o makes an
emergency stop, nudio communividion must im-
medintely be used Lo stap trains on any wdineent
track, Alsu, such teacks must immediniely be
praoteeted by fag until it is aseertained Where is
nou ohstruction and that they are safe for passage
of trains, The train must he inspeeted before it
is movedd. When i Lestin air brake system jroes into
emergeney applivation and the eause s not knewn,
ne movement will by made until land, lamp, or
vinlio signal is given.

1A, (1) When for any reason an engine
leives its Leain or part of its tradn on the main
teack. o sufficient number of lamd benkes must
e sel to keep train from moving, When safety
Fequires, torpedues must be plaecd o sufficient dis-
tunee nhewd of the stanling equipment Lo serve
us s waening and o crew member must protect
the returning inovement,

101, (T) When shoving cars, precaution must be
taken to, prevent damage-or fouling other tracks.
When conditions require, 8 memlnr of the crew
must toke i cunspicuous position on the lending

Roviserd .
Ju;.“l".' U] (£}

car, with the proper signala. When shoving cars
over crassings nol protected hy crossing pates in

lowered position, o trainmun must ride the leading:

end ar Te phead to protect the crossing. When
kicking or dropping cars over crossings. nol pro-
leeted by crossing gates in lowered position, &
member of the crew must proteet the crossing,

103-A. [T} Switching must be done in o careful
manner to avoid severe shoeks by sudden starting
or stopping or by impact in making couplings
and to prevent personal injury, damage to tquip
menl or lading,

Kicking or dropping of cars must be done’'in a
careful manner Lo aveid injurics and daminge,
Such moveinents must not be made with cars
placarded ' Fxplosives™ or "Iangerous’ with cars
occupicd by persany or livestuck, or to tracks nc-
cupicd by such cars. Lomded T.O.INC. or multi-
level cars must not be kicked or dropped sgainst
other carg nor other ¢ars against them.

Taonk cors containing Flammable Compressed Gas
{FCG) shall not be cul off when in motivn. No
car moving under its own momentum shull Le
wllowed to couple to a cor containing Flammable
Compressed Gas (FCG).

Before making a drop it must be determined
that there is adequale room and that hand brakes
and awitches to be used are in working order. Ene
gine must b run on straight truck when practicable,

When cars are cul off to on open track, pre
caulions must be taken to prevent fouling ather
tracks. When neceasary to control cara by hand
brakes it must be known, hefore cuts ore cut off,
that such brakes are in good order,

Cars must hot be shoved or kicked or Jeft to
foul leads or adjacent teacks until it is known that
it is sofe to do so. Engines and cars must not be
Helt to foul adjacent track if poxsible Lo avoid it.

Hevived
June 15, 1918 %
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ASSISTANT AND RELIFF
CINEY DISPATCHERS

1, E. Taylor
E. L. Niclson
J. B, Wirick

W. J. Goolshy
D. F, Meyer
R. C. Ditmznson

TRAIN DISPATCHERS

R. M. Beard, Jr.
R. A. Ditmanson
D. D. Bradford

J. €. MeCall

M, E, Edgeman

C, L. Fow

P. C, Sancher
A. Kinicki

C. T, Mallory
J. M. flaird

J. R, Summers
R. G. Couton

A. G, Mendora
G. Wigley, JIr.
M. G Lusk

G. M. Anoldsen
K. F. Arnoldsen
A. R. Mise

W, B. Robblee

WATCH INSPECTORS

Locatiun Nume Title
land ... Alljnn Jewelors Walvh In -
lagt Lshies Jewelny \\':I:'l Il :::‘::::

LI Feauk Sylioies
Alan Wk Bad & 8
festy , WP Shwemabe's
Honl Fasey euchiy
uhento Gretilus & Sop
ceille . AL Jewe .
nlly Chuek™s Tune Shop
wy Kl Jenvters

Fornrins
Lade City,
Lake €yt

Ian Harra
o | B8N Jow
11 B Milkr ¢
Thutect] fewsls

Walch frispevior
Watehn Dispee
Wateh Mispeciar
Wateh Inspestor
Waleh lnspetor
Wateh Lwpector
Watch fpwecior
Wars v Inspevior
Wit bnweepor
Watel Lipwe tur
Wateh Inspecior
Watel Imspwetar

AVOID DAMAGE—SWITCH CUSTOMERS
CAlS CAREFULLY

OVERSI'ERD Couplings are DAMAGING—Heré's what

hapens:

silew per hour [
silva per houe [T
tiles yoor hoye )

I -
tilen per hour { e——
e ———

ules per hour

liles frer hour [ jr——
tifes et huur je——

SAFE COUPLING SPEED
Mamage Leging

2 times nalimugingus 4 MPR
b times usddanuigingus 4 MPH
4 timesasadamaginras 4 MPH
& tinws nsdamngingus 4 MIPH
B dmesascddamagingns £ MPEH

I‘J‘;:‘mtll}:e o rrm;;:ht' t.::j mr-] can rbe uvvidal by alwnys keeps
qing spwewil within the safe range =~ NUT OVER 4
SRR HOUTR—A RISK wapg T~ NOT OV
RANDLE FREIGHT ('.\R}:Fl“l.l-\' AND
KEEP OUR CI'STOMEIS!

ALL SUBDIVISIONS

RULE UIIT{T) Use of retaining valves.
When locometive will conted] speed of deain amd 1ol brake
ipe redution does ot eveeed 1% potiids, or 11 dynase brake
eetsmes et e amd lotal heke pipe reduciinn does nal exceed
LR potd s, Hhe ive oF retaners wilb not e requred,

Wetiveen the Bllowing pasats, (1 fofgd deabe pipe reducing vxe
ceeds TK pistinds, stogy et e nasle isanedialely, seiquaned oebwer *
of ectaints el b vonbiol Tin ol Bk systent Tilly charged
befare proceedog.

WESTWARD

MADIL to Oroville Yard - e retainer Tor eack 250 Tonia train,
fRuling Grade 172
MPR42 1o Weawood
TtHuling Grade 1,521
ALMANOR I Geeenville
{Hhng Geade 2,200

One retamer for cach 120 Tongin train.

Omne retdner torcach 150 Tonsin train.

EASTWARD

ITALLS FLAT to Little Valley - One cetaingt foreach 200 Tons in
train, [Rubing Grade 18] )
SILVIR ZON] 1o Wendover - Qne retaingr Jur each 250 Tons in
teaian, (Rabng Grade 1453

Wien il 15 hnown befoze reaching any of the abuwe lovitions
that the wwe af retainers will be m'u'“.u?', slop must be made and
recuired number oF relamers ser belore leavng the initially nanwed
puoLnis,

On ather deswending grades il the use ol retainers hroones
Aecessary, stop mast by made gmd swibieent relsingrs set to canirod
Sspewd o (ram wlnle Brake prpe pression i bemg restared,

. When retainers are used Uiey will be applicd 1o cars on head ¢nd
in a bluck of nor fess 1han ten cars, Ketsners are tor be sed 1o the
low pressuse (hotzoatal) position. Showthl wiieels show o lemlency
1o heal, retamers st be alternated.

Formulae

1 5 =000 Tun - 250 Ton per = 23 Retdiners
1.5% = 60006 Lon - 320 Ton per = 27 Retainers
LAY = 6000 Tuy - 200 Ton pér = 30 Retaners
2,20 9 0000 Tan - 152 Ton per = 40 Relainens

vi. 1000
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AVOID DAMAGE~SWITCHCUSTOMERS' CARSCAREFULLY
Danagze to feeight or ear can be avoids] by
always keeping conpling spead within the safe
ramee—NOT OVER 4 MILES PER HHOUR—~A
HIRISK WALK,

Handle freight carefully and keep our customers.

SPEED TABLE

TIME MILES
I'ER PER

AL
400, ... 0ines

b X

600

T

T eeiivniinrnnnne
B00% s eiirernnees T
00, .. ... ]
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Attachment H-4

SUMMARY

Raflroad Responses to Car Coupling Reguest

The following 1s a categorization of responses to the coupling
speed request by EPA to the major rail carriers on January 3, 1979,and a

subsequent follow-up 1n February 1979,

fesponse by R.R.

Number % of Total

. Have cperating rule or special instruction

of 4 mph maximum coupling speed...veevereseras. 34 42.5%
. Have recommended practice of 4 mph

maximum coupl?ing speed...ieavsrssrrrarnsnscsnes 20 25,0%
. Follow AAR recommended 4 mph

coupling speed..cieecrviansesancnraveasersssas 10 12,5%
. No rules or recommendations on coupling

1T« R 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 govern'ing coupling speed of not-to-exceed 4mph. In no case was
there a rule or recommended coupling speed maximum greater than 4 mph.

A1l rules and recommendations are in terms of 2 maximum safe speed

to minimize or prevent freight loss and damage,

H-143
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APPENDIX T

U. 5. COURT OF APPEALS DECISION

Notiea: This opinion is subject to formal revision before publication
[n tho Federal Reporter or U.S.App.D.C. Reports. Users are requeatad
to notify the Clerk of any formal errors in order that correctiona may be
-mada before the bound volumes go to press.

Nnited States Court of Apprals

FOR THE DISTRICT OF COLUMBIA CIRCUIT

No. 76-1363

ASSOCIATION 0F AMERICAN RAILROADS, CHESAPEAKE AND
Omi0 RamLway CoMPANY, CHICAGO AND NORTH WEest-
ERN TRANSPORTATION COMPANY, AND SOUTHERN Ralr-
WAY COMPANY, PETITIONERS

v.

DoucLas M. CosTLE, ADMINISTRATOR OF THE ENVIRON-
MENTAL PROTECTION AGENCY AND THE ENVIRONMENTAL
PROTECTION AGENCY, RESPONDENTS

THE STATE OF [LLINOIS, INTERVENOR

Petition for Review of an Order of the
Environmenta] Protection Agency

Argued 7 June 1977

) . Judgmont sntored
Decided 23 August 1977 this date

Bills of coats must be flled within 14 dayn after entry of judgment, Tho
court looks with disfavor upen motioua to fila biila of costs out of time.
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Richard J. Flynn, with whom Lee A. Monrpe and
Joseph B. Tompkins, Jr., were on the brief, for peti-
tioners.

Erica L. Dolgin, Attorney, Department of Justice, with
whom Peter R. Taft, Assistant Attorney General and
Jeffrey 0. Cerar, Attorney, Envirenmental Protection
Agency, were on the brief, for respondents.

Russell R, Eggert was on the brief for intervenor.

Before Tamy and WmkgY, Circuit Judges, and W-
LIAM B. JoNEsg,* United States Senior District
Judge for the United States Distriet Court for
the District of Columbia

Opinion for the Court filed by Circuit Judge WILKEY.

WLKEY, Circuit Judge: In this petition for review,*
the Association of Amerfean Railroads? ({AAR) chal-
lenges the validity of the action of the Administrator of
the Environmental Protection Agency (EPA) in promul-
gating Railroad Noise Emicsion Standards limited to rail
cars and locomotives operated by surface carriers en-
gaged in interstate commerce by railroad.’ These regula-
tiens were promulgated pursuant to Seetion 17 of the
Noise Control Act of 1872 (the Act) which requires the
Administrator to establish emission standards for noise
“resulting from operation of the equipment and fac{lities”
of interstate rail carriers.' The petitioner does not chal-
lenge the validity of the noise emission standards set for

( * Sitting by designation pursuant to Tlitle 28, U.S.C. § 294
¢).

*This petition for review is properly befors the court pur.
suant to 42 U.5.C. § 4915,

! The State of Ilinois was allowed to intervene as a party
respondent by order of this court on 18 May 1976,
. iThe regulations are stated at 40 C.F.R, §§ 201.11, 201.12,
.13,

42 U.8.C. § 4926,
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rail cars and locomotives; rather, the AAR contends that
the Administrator has interpreted the mandate embodied
{n Section 17 of the Act unlawfully in failing to estab-
lish standards for ail of the "equipment and facilities”
of interstate rail carriers, The EP4, 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 carefuily reviewing the language of the Noise
Control Act and its legislative history, we conelude that
the EPA has misinterpreted the scope of the mandate
embodied in Section 17 of the Act through its arti-
fleially narrow definition of “equipment and facilities.”
Accordingly, we reverse the deecision of the Administra.
ter 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 a2 man-
ner not inconsistent with this opinion.

I. STATUTORY FRAMEWORK

The requirements for the regulation of railread noise
are contained in Section 17 of the Act. In pertinent part,
thia Seetion of the Act providea 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 démissions resulting from
operation of the equipment and facilities of surface
carriers engaged in interstate commerce by rail-
road which refleet the degree of noise reduction
achievable through the application of the best avail-
able technology, taking into account the cost of

‘Id.
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compliance, These regulations stull he in addition
te any regulations that may be proposed under sec-
ton 4905 of this title, '

(2) Within ninety days after thz publication of
such regulations as may be proposed 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 reguia-
tions may be revised, from time to time, in accord-
ance with this subsection.

L » > L

(e) (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 applicabla to noize emis-
slons resulting from the operation of the same equip-
ment or faeility of such carrier unless sueh stand-
ard is identical t¢ a standard applieable 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-
{rols on levels of environmental noise, or to control,
license, regulate, or restrict the use, operation, or
movement of any producs if the Administrator, after
consultation with the Secretary of Transportation
determines that such standard, control, lcense, regu-
lation, or restriction is necessitated by speeizl loeal
conditions and is not in confliet 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 case 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 tkere is no doubt that the
Congress has commanded the Administrater of the EPA
to promulgate railroad noise emission standards. In See-
tion 17(a) (1), however, Congress went beyond com-
mandirg the Administrator to establish-standards and
sought to specify the subject mattar to be regulated, In
so specifying the subject matter, Congress also used the
lapguage of command—the regulations “shall include”
standards setting limits on noise emanating from ‘‘the
equipment and facilities” of interstate rail carriers* In
this sentence the phrase “shall inelude” refers to and
incorporates the phrase “equipment and Tacilitles” 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
effect; see text at notes 10, 35, and 35, infra.

The respondents focus on the issue of whether the EPA has
exercised its diseretion in a reagonable manner; see Brief for
Respondents 26-37. The discussion by respondents assnmes
that discretion is vested in the EPA; we have conecluded that
it does not and, therefore, this discussion of the reasonable-
ness of the exercise of discretion is not relevant,

tSes, ¢, Boyden v, Comm. of Patents, 441 F.2d4 1041
{D.C. Cir. 1971).

42 U.5.C. § 4918(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 and 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 i3 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
subjeet area,® Congressional intent to preempt state and
leeal regulation must at times be inferred from the
overall structure of regulation found in the federal stat.
ute; such a need to infer is not present in this case.
Section 17{¢) (1) of the Act constitutes an explicit and
direet 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 LT(a)(l) and (2) are
to have preemptive effect. That is, if a regulation comes

¥ We emphasize that the question as to the degree of regula-
tion to be applied to various noise sources is not before us in
this case. The s0ls issue which we address concerns the ques-
tion aa to what i3 to be regulated.

% Sae, 0.0, Florida Lime & Avocado Growers, Ine. v. Paul,
313 U.8. 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 existence 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 peint to be made concerming the
language of Section 17 at this time concerns the provi-
sion for local variances under Section 17(c)(2) of the
Act. Under this provision the Administrator may, after
consultation with the Seeretary 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 reguladons promui-
gated under this section.” ** 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(e) (1); in fact, the
nature of this provision would seem to confirm preemp.-
tion. Section 1T(c) (2) performs a valuable funetion in
its recognition that local conditions may dictate some
degree of flexibility in the approach to noise control.
The provision dees not, however, jimit the scope of the
Administrator's mandatory duty or the preemptive effect
of the regulations issued pursuant to that duty.

In summary, by virtue of the language and structure
of Section 17 of the Act, the 'relevant question 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 Seetion 17. Befors turning to an ex.
position of what we believe to have been the Congres-

u 42 U.S.C. § 4916 (e) (2).

S hmaank et e e L 2 e
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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.

I1. PROCEDURAL BACKGROUND

The first formal step taken by EPA to implement Sec-
tion 1T was the issuance of an advance notice of pro-
posed rulemalking, which announced EPA's intent to de-
velop regulations and invited the partieipation of all in-
terested parties.* The comment period was subsequently
extended to 1 June 1973 On 3 July 1974 EPA issued
a nétice of proposed rulemaldng in which the agency an-
nounced its [ntention to regulate rail cars and lecomo-
tives but not other railroad equipment or facilities.*
The Administrator provided the following rationale for
so limiting the regulations:

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, ete. Protection
of the environment for such 2 complex and pervasive
industry is not simply a problem of medifying noisy
equipment, but get down into the minutize of count-
less dally railroad operations at thousands-of loca-
tions across the country. The environmental impact
of a given railroad cperadon will vary depending on
whether it takes place, for example, in a desert or
adjacent to a residential area. For this reason, EPA

11 38 Fed. Reg. 3086.
4 38 Fed, Reg, 10644,
™ 39 Fed. Reg. 24580,
1 Id. ot 24580-81.




9

believes that State and local authorities are better
suited than the Federal government to consider fine
details sueh 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 noise-sensitive areas, ete
There is no indication, at present, that differences in
requirements for such measures from place to place
jmpose any significant burden upon interstate com-
merce. 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 effort 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 probe
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 cperation of all types of equipme.t and
facilities of interstate railroads. If in the furure
it appears that a different aporoach is ealled for,
either in regulating more equipment and facilities,
or fewer, or regulating them in a different way or
with different standards consistent with the ori-
teriz set forth in Section 17, these regulations will
be revised accordingly.

After publication of the proposed regulations, EPA
made available 2 detailed “Background Document" for
the regulations; this document is, significant for the
candor and frankness with which it explains the agency's
decision to limit its regulation.'* After this, a publie

1 The docurnent is reproduced in the Joint Appendix (J.A.)
at 28-31. See also text and notes at notes 43 to 48, infra.
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hearing was held and further written comments were
solicited and received.” The AAR submitted written
comments on 27 August 1974 in which the organization
put forth the same arguments being pursued in this
appeal” 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 1978.*

There are two major themes in the EPA’s justification
for limiting its regulation whick should 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 "zt this time." The agency has
during the course of its admimistrative proceedings spe-
cifically reserved the option to regulate all aspects of
railroads “equipment and facilities” in the future.

The second theme is related to the first; while dsclin-
ing to regulate additional equipment and facilities at this
time, the Administrator explicitly or impledly encouraged
stdte and local jurisdictions to adept noise emission stand.
ards for some types of equipment and facilities, As
EPA stated,®

“Although the EPA does not currently propose to
regulate retarder noise, it does recommend that local
jurisdictions establish regulations svhich require rail-
roads to utilize barrier technology where needed and
where both practical and feasibla , , .

“They (lecal and state jurisdicticns] may adopt
and enforee noise emission standards on other pieces
of equipment not coversd by EPA regulations, such
s retarders and railroad construction equipment. ..

139 Fed. Reg. 24586.
u JA, at 117-160.

v See 42 U.8.C. § 4915,
* Ses J.A, ot 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 3 noise conmtributor in a facility on
which a State or local government proposes to set a
noise emission standard, such as a marshalling yard,
tuch regulation may or may not be preempted .. .

4, .. EPA believes that design or equipment stand-
ards on federally regulated equipment—wiz,, 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 EPA’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 I1I, infra.

In summary, the administrative process described above
resulted in standards regulating ncise from only three
sources: 1) locomotive operation under stationary condi-
tions; ®* 2) locomotive operation under moving condi-
tions;* and 3) rail car operations,® No other types of

n 40 C.F.R. § 201.11.
@ 1d, at §261.12.
u Id. at § 201.13.
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railroad equipment and no railroad facilities at aill 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; respair and maintenance shops,
terminals, marshalling yards, and rail car retarders; spe-
cial' purpose equipment, such as ecranes, derricks, and
other types of maintenance-of-way equipment; and track
and rights-of-way.,”* The propriety of excluding these
sources of noise from regulation in light of the statutory
mandate in Section 17(a) of the Act will now be ex-
amined.
III, ANaLysis

A. Statutory Language

1. Section 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
Seetion 17(a) (1). As noted previously, “shall ineclude”
refers to “the equipment and facilities” in this context; **
the definition of the lat*sr phrase dictates the scope of
the mandatory subject matter, We believe that the refer-
ence to “the equipment and facilities” is unambiguous.
The plain meaning of this phrase yields a dednition 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)({1) that Congress
intended to vest diseretion in the EPA to decide which

s This listing ia not meant to be an exhaustive 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
terzn customarily employed in the railroad industry. Ses taxt
and notes at notes 45 to 4§, infra.

38 Sge taxt and notes at notes 7 to 8, supra.

I-12




L i e

13

of the equipment and facilities would be subject to regu-
lation. Nothing in the statute diminishes or qualifies
the generality of these two key words—equipment and
facility, Nothing in the statute states that only certain
kinds of equipment or facilies need to be regulated.
The plain and natural meaning of the phrase “the equip-
pment and facilities” is that the power of the EPA i3
plenary with respect to those objeets and places cus-
tomarily thought to be included in the definition of the
phrase. To read this language otherwise would be to
distort 2 relatively clear signal from the national legisla-
ture. Indeed, in the context of this ease, the EPA chose
not to regulate any “facilities” at all; this action in
effect reads this word out of the statute. We are not
prepared to label this word as being superfluous 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 all equipment and facilities it could easily
have said so by using the word ‘all’ rather than the word
‘the.’ * ** This is perhaps the weakest of all statutory con-
struction arguments, particularly where, as here, the
proponent of the asrgument 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) bas no limits; it i the last refuge for those who fnd
themselves in the unenviable position of having to argue

1 Of courss, the EPA has reserved the option to regulate
*facilitiea” in the future (see note 15, supra). The EPA thus
belleves that it can choose the timing of its regulations, a
proposition with which we disagree. See text and notes at
notes 49 to 50, fafra.

# 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 chaose among various eguipment
and facilities by reference to the language of the pre-
amble of the Act.

2. The Preamble. The EPA makes much of the fact
that the preamble to the Act states that

while primary responsibility for control of neise rests
with State and local governments, Federal action is
essential to deal with major noise sources in commerce
contrel of which require national uniformity of treat-
ment.®

EPA would have us read this language as if it said that
the Federal government ¢an 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.” Wkere 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

% Respondents refer us to other statutory language in vari-
ous subsections of Section 17; ses Brief for Respordents at
12.14. We find these arguments to be clearly frivolous and .
insubstantial and therefore do not address them in detail in
this opinion.

42 U.S.C. § 4901 (a) (3).

% Ses, ¢.9., Yazoo Railroad Co. v. Thomas, 132 U.S. 174,
188 (1839).
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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 coatained 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. Legislative History

Our conclusion that the language of Section 17(a) (1)
itself is an unambiguous reference to all “equipment and
Tacilities” forecloses the necessity of looking to the legis-
lative history for resolution of this issue. In the interest
of thoroughness, however, we have scrutinized the 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 impertant 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 Committae on Public Works.® The
Report of the House Committee on Interstate and Foreign
Commerce, accompanying the House noise control bill
{E.R. 11021)," contains no mention of railroad noise
emissions because the House. bill did not contain a sec-
tion on railroad noise either as introduced or as frst
passed by the House,

The Senate Committee Report summarized the railroad
section of the law as follows; »

# 8, Rep. No, 92-1160, 92d Cong., 2d Seas. (1972).
R H, Rep. No, 92.842, 92d Cong., 24 Sesa. (1972). -
# 3, Rep, No. 92-1180, supre, note 31, at 1819,
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“part B—Railroad Noise Emission Standards

This part (Sections 311 through 314) provides a
Federal regulatory scheme for noise emissions from
surface carriers engaged in interstate commerce by
railroad. The Administrator of the Environmental
Protection Agenecy is required to publish within 9
months after enactment and promulgate within 90
days after publication noise emission standards for
railroad equipment and facilities involved in interstate
transportation, including both new and existing
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 complianca.

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,
ay 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-
fng State and local controls, the Federal regulatory
program for railroads under this part completely pre.
empts the authority of State ang local governments
to regulate such neise after the effective date of ade-
quate Pederal standards, except where the Adminis-
trator determines it to he necessitated by special loeal
conditions or not in conflict with regulations under
this part.”

Although the language in the report offers no insight
into the meaning of the phrase “equipment and facili-
ties,” it does provide evidence as to the major poliey
justification for the broad preemptive effect accorded to
the railroad noise emission standards. Congress was

* clearly concerned about “the burdens imposed on inter-

I-16
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state carriers by differing State and laeal 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:

“T 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.
Hers, as well ag in the area of product noise emis«
sion standards, the transportation industry is faced
with the prospect of conflicting noise control regula-
tions in every jurisdiction along their routes. It is
completely inappropriate for intsrstate 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 unoise
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
carrfers. 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 loeal conditions
or in no conflict with the Federal requirements.”

L * L -

“Mr., HARTEKE. Mr. President, one of the basie
purposes of title V of this bill, as explained in the
committee report, is to assure the madmum prac-
tieal uniformity in regulating the noise charaeteris-
ties 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.

= 118 Cong., Ree. 35412 (1972) (Remarks of Senator Rane
deolph).

b = e
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“Without some degree of uniformity, provided by
Federal regulations of countrywide applicability
whick will by statute presmpt aud supersede any
different State and local regulatiots or standards,
there would be great confusion and rhaes. Carriers,
if thera were not Federal preemption, would be sub-
ject to a great variety of differing and perhaps in.
consistent standards and requirements from plaee to
place. This would be excessively burdensome and
would not be in the public interest.' **

This concern for “maximum practical uniformity” is cer-
tainly 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 faeili-
ties by arguing that if a souree of noise is subject to the
regulation of only one jurisdiction, there is no need for
hational uniformity. EPA believes that national uni.
formity is needed only in those situstions in which the
noise source is potentially subject to noise regulation by
more than one jurisdietion (such as locomotive or rail
carg).* This view ignores the fact that, zlthough a physi-
cal source of moise—for instance, a particular yard or
terminal (“facilities”)—may be permanently located in
only one jurisdiction, the railroad that owns it will own
other yards and terminzls in many other jurisdietions
through which its system extends. The railrond itself
(the carrier specified in Section 17 (a} (1) of the Act), as
distinguished from the single yard, will be-subjact to con-
flicting or differing noise reguiations of the jurisdictions
in which all of the various yards are located. Such multd-

%118 Cong. Ree. 35881 (1972) (Remarks of Senator
Hartke).

n See Background Document, J.A. at 375,
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ple exposure could easily create the type of burdens
which Congress sought to aveid in the Noise Control Act.
By giving the phrase “the equipment and facilities” its
natural meaning, nationally uniférm regulations will ex-
tend to the various elements subsumed in this phrase, in
furtherance of this major policy underlying the Act.

We emphasize that the discussion in this section of the
opinjon concerns a poliey 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 only 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 uniformity concept is important to an
understanding of the EPA's earlier, limited action. It is
for these reasons that we have discussed this issue.

C. Other Argumaents
The analysis thus far in Part II has focused on the

-statute itself and the legisiative history, We now address

geveral additional arg ments raised by the EPA.

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 administering
the Act.®* While it is an established principle of adminis-
trative law that reviewing courts will generally “show
‘great deference to the interpretation given {a] atatute
by the officers or agency charged with its administra-
tion,’ " * this principle has no application where, as hers,
the agency has misinterpreted its- statutery mandate,™

it See Brief for Reapondents at 7-8.
u Ddall v, Tallman, 380 U.S. 1 (1965).

19;' .?cc. e.0., Preeman v. Morton, 499 F.24 494 (D.C. Cir.
4).
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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 here.
In this regard, we also note that the Interstate Com-
merce Commission, the Department of Transportation,
and the Department of Commerce—three federal agen-
cfes which can all lay claim to considerable expertise
reiative to the raiiread industry and its role in interstate
commerce—all strongly disagreed with the EPA's deci-
slon 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 ageney 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.®
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 AAR’s position in this case.
EPA raises the specter that it will have to regulate e.e-
vators, air conditioners, typewriters, telephones, parking
lots, and delivary vans beecause these sources are sub-
sumed under a2 strict, literal interpretation of the phrase
“equipment and facilities.” 4

We do not find this argument convineing. The courts
are, of course, concerned with the consequences of the
decigions which they render; they will examine 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

“ Sea J.A. ot 214-16, 210, 189,
 Brief for Reapondents at 22,
o /4, at 23,

¥ Id. 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 i3 because the
position advocated by EPA counsel 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
office buildings,* nor is such a position required by what
appears to be the customary definition of “equipment and
facilities” in the railroad induatry.

The EPA itself (as opposed to EPA counsel in this case)
has shown that it is capable of defining “equipment and
facilities” {n a realistic and reasonable manner. In See-
tion § of its “Background Document for Railroad MNoise
Emission Standards,” the EPA has identified 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
st the following categories: office buildings; repair and
maintenance shops; terminals, marshalling yards, hump-
ing yards, and railroad retarders; horns, whistlers, bells,
and other warning devices; special purpose equipment
(Usting nineteen pieces of such equipment; track and
right-of-way design; and trains (locomotives and rail
cars).* As noted previously, the EPA chose to regulate
only this last category relating to locomotives and rail
ears.t’ With respect to each of the additional categories
of railroad equipment and facilities that generate noise,
the EPA declined to regulate but reserved the option to
eatablish standards in the future™

« Reply Brief of Petitioners at 3.5.
« Background Document, J.A. at 37.
#1d., J.A ot 3T~

st Se¢e text at notes 14 to 19, supre.

“ See note 46, supra.
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Two points of signifieance emerge from the foregoing
discussion. First, the EPA has demonstrated that it is
capable of defining the phrase “equipment and facilities”
in 3 manpner consistent with customary usage cof the
phrase in the industry. Congress often does rnot specify
in detail phrases that have an established meaning within
a particular industry; such definitions are best developed
with reference to the actual context of the regulated in-
dustry in question. We stress that the task of defining
“equipment and facilities” i3 a matter to be accomplished
within the structure of the EPA'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 ecars, and no
facilities at all. The EPA counsel have offered us an ex-
treme definition of “equipment and facilities” in an at-
tempt to have us reject the AAR'3s 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 EPA's {nsistence 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 malking this argument. Section 17(a)(1)
malkes 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 ageney determines
when to initiate the federal regulatory machinery. There
2 a temporal element in Section 17(a)(2); this provi-
sion states that “such regulations may be revised, from
time to time. .. .” ** In this context, “such regulations”
refers to the mandatory regulations preseribed in Sec-
tion 17(a) (1), Section 17(a) (2) therefore provides for

*42 US.C. §4918(a) (2).
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the “fine tuning” of the mandatory regulations; there is
no provision for a delay in the timing of the original
issuance of the mandatory standards themselves.

Therefore, if a certain subject matter is properly in-
cluded within the term “equipment and facilities,'" the
£PA has jurisdiction over the subject matter, If the EPA
has such jurisdiction, it must exercise it in accordance
with the mandate of Section 17(a){l). In its '‘Back-
ground Document’” the EPA has claimed future jurisdic-
tion over a broad range of “equipment end facilities **
this claim in effect admits that the phrazse properiy en-
compasses o much broader range of objects and places.
This admission in turn dictates the conclusion that the
origindgl regulations were much too narrow in scope.

In its construction of Section 17(a)(l), the EPA has
attempted to secure for itself the best of both worlds;
that {s, to limit current reguiation while reserving
plenary power to regulate in the future. This is perhaps
an understandable efort to introduce an element of fexi-
bility into the promulgation of noise emission standards.
It is not, however, for us as a reviewing court to add
this dimension of fcxibility to the statutory framework.
Congress has dictated that the EPA regulate "“the equip-
ment and facilities” of interstate rail carriers. Congress
bas not provided the agency with the type of diseretion
it evidently desires and contends for in this case. We are
bound to effectuate the legislative will and we perceive it
to be unambiguous in this context. If the EPA desires
an element of flexibility 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 EPA's posi-
tHon 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 loecal jurisdietions to

# Syp note 46, supro.
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regulate particular noise sgurces 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 same noise sources at
any time in the future. It is clear that these EPA-
issued regulations would, under Section 17(e) (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 loeal stand-
ard, We believe that the structure of Section 17 of the
Act comprehends some consideration for the localities in
this regard,

Iff the federal level issues all of its regulations cons
cerning “equipment and facilities” at one time; the localis
ties can plan their own activities in the arez of noise
regulation with inereased 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(e) (2) of the Act.
Therefore, we believe that our decision in this case {s
consistent with the overall structure of the Act as it
applies to railroad noise emission standards.

IV. RELIEP

Section 10(e) of the Administrative Procedure Act
states that®

(t]o the extant necessary to decision when presented,
the reviewing court shail deeide all relevant questions
of law, interpret constitutional and statutory provi.

"5 U.S.C. §706.
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sions, and determine the meaning of applicability of
the terms of an agency action. The reviewing court
(1) compel agency action unlawfully withheld

or unreasonably delayed.

[ ] - L & &

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
gs 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 helieve that
Congress intended for this definition to be developed by
the agency in a muaner 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 expeet them to apply this same realis-
tic approach on remand. This does not mean that they
must adopt the precise definition outlined in Section 3
of the Background 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 affects the degree of regu-
lation which the Administrator deems desirable in a par-
tieular context. We are concerned at this point only that
the Administrator broaden the scope of the subject matter

1 This definition will, of course, be reviewable in the courts.
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regulated so as to bring the coverage of the regulations
in line with the Congressional mandate in Section 17 of
the Act. The particular menner 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 o future date.

Third, thers is the matter of the time within which the
Administrator must promulgate the regulations concern-
ing “equipment and facilities.” The original statutory
command was that the Administrator publish propesed
regulations within nine months from 27 QOctober 1972;*
these proposed regulations were then to be promuigated
as final regulations within ninety days after the publica-
tion of the proposed regulatioms.* Wa believe that this
original timetable evidences a Congressional concern that
the regulations he issued expeditiously. Accordingly, we
believe that our mandate should embrace this concern 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. Qur 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.

So Ordered.

442 U.S.C. § 4916(a) (1).
™ I4. at § 4916(a) (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 46X

5, Pollution abatement equipment is depreciated by the straight=line
method, with a salvage value equal to zero. Equipment 1s replaced whea fully
depreciated, except for mufflers for switch engines. Replacement mufflers
represent a current maintenance expense after the initisl muffler ia 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 asgumed that the full investment tax credit
will ba taken in the year in which equipment 1a acquired and put into use.

Computations

l¢ Cash Flow ~=~ The 1973 through 1978 average is assumed to be the
first observaticn in the annual stream beginning January 1, 1980. Cash flow
is defined here-as net incomo after taxes, interest and extraordinary items
plua daeferred taxes, less squity in earnings of affiliates; depreciation 1is
not added back in the baseline cash flow catimate.

CF = NI + DEFT ~ EQ.

J1




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
cagh flowys. This ip 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 Januvary I, 1980. This appears in the second column of Table

J=5 as average net inveatment.

3, Net present values of future cash flows are calculated by reducing
the present values of future cash flows by net inveatment or net worthe. This
is listed by rallroad 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 additicnal expenditures made when fully deprecilated.
Table J-6 lists capital expenditures for all railrcads. In addition, Table J-8
lists initial capital expenditures for all railroads; this differs £rom Table
J=6 in that Table J-8 shows no replacement when equipment 1is fully depreciated.

Present values of capital expenditures are computed by inflating cost
data at 6% per year from Januvary 1, 1580 and discounted to the present at a
102 rate. Present value factors appear in Table .J~4.

5a. Annual Operating Costs Due to Abatement -~ Nolse related O&M,
out-of~service and depreclation costs are computed for each year of the
analysis, uaing 0&M and out-of-service cost estimates for each source and
capital expenditure and useful life data for each Elx applicable to each
source. These data appear in Tables J=3A and J-3B. A listing of total 0&M
costs and depreciation cost (in the accounting sense) appear in Tables J-9,
J=10 and J-11, respactively., The effect of taxes is conaidered in the

J-2
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analysis and thuas the before and after tax cost muat be determined. O&M and
out=of-service coste have an after tax cost of (l=-t}; depreciation has a tax
"ahield" in the sense of cash flow, equal to tax depreciation expense. Theae
costs are separated by source, before and after taxes, and are totalled for

each railroad. These costs are in 1979 dellars.

Bacause the abatement cost data are to be used in the cash flow analysis,
they muat be adjuated 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
06, will be included hereinafter in the general discussion of O&M coats.

5b. OBM Costs == In the sbatement scenario, adjuated cash flow (CF) is
reduced by the additional 0&M coats, offset somewhat by the reduction of taxes
which ariae bhecause of the reduced net income (from the increased 0&M costs),

that 1is,

CFpgy = ~AOSM + t(AOGM)
= ~AOSM(1-t)

where £ = tax rate.

5c+ Depreciation -- In a aimilar manner, increased depreciation for
abatement equipment changes baseline cash flow. Depreciation is a non-caah
expenoe which reduces taxea and thus has a positive effect on railroads’ cash

flow. Initially,

CFDEP = =ADEP + t{ADEP)
m ~ADEP{1l~t)

Howaver, a basic premise in cash flow analysis is that flows are considered,
not accounting chargea and credits. Thus, 4ll non=cash items are added back

to after-tax naet incomes

J=-3
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ACF ~ = AO&SM(l-c) + [= ADEF(l-t}] + ADEP
ACF = = AQOGM{l—t) ~ ADEP(l~t) + ADEP

reduced,
ACF = - AQ&M(1l~t) + ADEP(t).

Abatement=-related depreclation expense is shown in Table J=-l11 by noise
source for each railroad. The net after tax effect for cash flow analysis
appears on the right stde of this table ( ADEP x t). The tax rate, denoted by
t, 1s ussumed to be 46% (the marginal rate for corporate income ahkove $100,000

for years beginning after 1978).

5d. Investment tax credits, generated by capital expenditures, are
treated as an annual item to increase cash inflowa {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 aassumed that there are no
limitations on investment tax credita, and all equipment is eligible for full
tax credit. Table J-12 lists total inveatment tax credits available to each

railroad in 1979 dollars.

6a. The total change in cash flow 18 finally derived by increasing
CF by the investment tax credit in those yeare 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 £lows,
ACF = = AQGM(1=t) + ADEP(t) + ITC

1999
PVACF = L PV (- O&My(1=t) +4 DEPy(t) + ITCy)
1=1980

6bs The nat preasent value of abatement cash flow is then determined by
reducing the pragent value of change in cash flows by’'the present value of the

capital expenditures.

3o




NPVACF = PVACF - PVCAP

9 1999
PV(-AO&Mi(l-t) + ADEPi(t:) + ITCi) = PVCAPi

199
1=1980 1=1980

NPVACF =

6c. Table J~13 lists the net present value of change in abatement cash

f£lows by yard type for each railraod.

7. In Table J-13, when the net present value of abatement cash flow
(NPVACF) (Column 4) is asubtracted from the net present value of future cash
flowa (NPVFCF) (Table J-5, Column 3), the net present values of future cash
flows with abatement {(NPV) are determined. This final net preaent value is
listed in the last column of Table J-13. '

NPV = NPVFCF ~(-NPVACF)
NPV = NDVFCF + NPVACF

8. Table J=l4 liats all railroads with a positive net present value of
futura cash flows after abatement. Table J~15 1lists those with g negative or
gero net present value. Thip net present value of future cash flows 1a an
indication of the ability of a railroad te implement changes required by the
regulation. Further, the net present value of future cash flown before
abatoment (Table J=5) gives s basis for comparison to asseas 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 abatepent cash flows
18 compared to the pet investment (average net worth). If the net preasent
value ia positive but relatively small, potential financial difficulty may
be presgnt. For this analysin, relatively small is interpreted to mean a
difference which 18 positive but less than 102 of net worth.

P




For railroads with a positive difference greater than 10Z, further
analysis is suggested only if abatement costs appear unusually large relatlve
to other data.

A ratio is calculated by dividing the net present value of sbatement
" 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 ratie less than zero are
listed in Table J-18.
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Table J-1

REGULATORY SCENARIO

A=WEIGHTED
EFFECTIVE DATE SOUND LEVEL REGULATED SOURCES
January 15, 1984 83 dB Retarders
78 4B Lead Cell Test Stands

10 dB (ddle) Switch Engines
%0 dB (moving)
52 4p Car Coupling
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Table J~2

{Option 1)

CASH FLOW ANALYSIS BASED QN ONAC SOUND
EMISSION STANDARDS MODEL (CABOOSES)

RELLHOAD Nang

UEA

PALTINORE L ONl0 KR GO,

DANGOE G AROPSTOOK LR 0.

DESSEAER £ LAKE ERLE RE CO,

NOSTON & AAINE COkP,

CAY&DLIAN PACIPIC (1N AR KE)

CENTRAL YERNOCNT liwd R,

CHESAFRAKE & QUIG Mey 3.

CHNIChOD £ TLLEWQTS MJDLAND LYY (O,
CoNuAll

DELAWAGE £ nudSuN AWy CI.

DETROLY ¢ TULEDD SHORELINE RR L.
BETROIY, TOLEDO L TRONION KR CC.
ELGIN, JULIECT L EASTERM WWTY CO.

GRAND TRUNK WESTRRA Rk lO,

FLLIWQTS TERAINAL BN CO.

Lapg FESLARD HR CO,

AAINE CENTNAL KR CO.

HORFULK E WESTERN E¥? (D,

PIYTAUUNGH £ LAKE ERIE 2R €O
EICUANNE, FRIDERICASAUNE € FOTCAAC NN CO
UPSTENK RAPYLAND QKT (D,

CLIACHFIELD RE €O,

FLOHELA TAST CUASYT BT JO.

GROKGIA AN CU,

TLLINGIS CENTAAL GUWLF ks CO,
LOteS¥ILLE & MASUFILLE RR CO.

SEAMAKD COAST LIKE FR 20,

SOULHEAN BY. SISTER

ATCHESGR, TOPEKA £ SANTA FE NWK CO.
UURLIBGYON WORYHERE T,

CHNICAGO £ NONTIWESTENE FPARSD. CG.
CHICALO, HTLN., 5T. PAUL & PaCLPIC P CO
CHICAGE, WOCK ISLanb £ PACIFIC RE CC,
COLUNADD  SOUTHERN PN CO.

PENYER 6 RID GEAKDE VESEEHW HR CO.
DULUTH, NISSABE L 1PON GANGE AWK (C.
pULUTH, WINNIPEC ¢ PACLEIC Hmi

POAT WORTI € DENYEK MMEF (O,

RANSAS CITY SUUTUEAN ¥WY CU.
BYISUUPI~XANSAS-TETAS AR CO,

AYAGULY PACIPIC Ak &
WORTUMESTENE PACIFIC N {0,
ST. LOUGIS=SAR FRANGISCO WNY Ci.
$T. LOULR 9OUTUFESTREN BNT €O,
300 LIREZ AR (0.

INUTIERN PACIRLC Cu,

TERAS AEKILAS nET CO.

TOLEDD, PEGAIA E WESTEWN Wk UO.
WRIOUN PACIFIC AP TO.

UFSTEAN FACIFIC kN CD.

ALTUN €& BOUTHERS QIR

BELY PF CD. OF CHICAAD
INDIANA HUARHOR AELY D CO.
TFANINAL AN ASSN, OF 3T, LOUIS
UNLIOR B CH.

TOUAGSTONR £ SOUTuN SeY SO,

J e L L T L T L T Ty pe e T PP

1014L

KETARUERS

POISE SOUNCE

LGAD CELL
TEST AL1RS

SWITCHENS
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Table J-2 (Option 2)

CASH FLOW ANALYSIS BASED ON ONAC SQUND
EMISSION STANDARDS MODEL {CAROOSES)

FOlSE SubNCE

AMILNOLD NARE LITANDEKS THET
' po DALTINORE & 0410 W& cC, 5 ] [1]]
T BAP DANGOR [ ANOLSTOOK kH L8, a [1] 2
1 PLE BESSEAEN £ 14KF EHIE WE LO. 4 1 a
L1 ] POITON & AAINE CURP. 1 ¥ 1
5Cr CARADJAN PACIFIC (1M AMNE] L] o M
[ CENTRAL YERACNT LM T CO. L] a 1
1CO  CNEGAPIAKE € &)iIG BWMY O, 1 " L
A CIN CHICAON & ILLENOLS MTULAND RNY CO, ] ] L)
9 CR  COARAIL 2] ta 1365
10 hy  DELAVARE € (IUDSON WMWY Cd, [ 1 F13
11 P75 DITIOIT [ TOLEDO HHOSELLNE &R €O, L] ] a
1 DTl DETHOLIT, TOIROO € JEONTON N CC. 1 a 13
1) BEJE PLQIN, JOLIET & ZASTERN kWY CO. 1 2 L1]
GRAND TRUAK WESTELM HBR Ca, 0 ] (1]
ILLINOTS TERALNAL Ew cO, L] 1 1
LONG §5LiWD FR €O, 1 1 10
AAINE CENTRAL Ak CO. y 2 n
AnRFOLE € WEETETR WwY CO, 4 7 ke
PIITSAURGH & LAKE ENIE RN €O, ] ¥ 47
NICHRCEHD, FRERENICKSDURG L POTOAAC AR CO 1 o 19
RARTLIED AWY Co, 1 o 0
CLINCHFIELD AN CU, 8 1 12
TLORIEA FAST COAST WMY Co. L] 1 9
arokGlk kR Co, a o L]
JLLINOIS CENTRAL GULY MR 4D, 3 T 116
LOMILS¥ILLE £ BASIYILLE RE CO. 1 F "wr
SEAPOARG COAST LINE MR CO, ? 5 "z
SOUTHEREN MY, SUSTAA ] 2 118
ATCHIION, TOPERA & SANTL FE ANT COD, ] 5 %
JURLLNGTON NOEYNLAM Cu, 7 1) Mo
CHICAGD ¢ WCETIMEATELM ThANSP, CO. L] 7 59
CHICAGD, AILV., 3T. PAUL § PACIFLC RR CD Fi LL] AL}
CHIC RO, POCK 1SLémb & pacilic PR CO. 1 5 ar
COLOMALU & JUUTHakR RWE €O, [} o Y
UERYEN & EJO ORAN0E WESENLN BE CO, 1 1 1]
DULUTU, RISSANE & 120M mANGE RNF CC. ] 1 W
DULUTH, WINEIRRG & FACIFIC BNT a [] a
FONY VORIH & DERVEM LwT CO. a L] L]
WANSAS CITR S0UThEMH lwr CO, ° 2 e
AIRSOURI-KANSLS-TRXAS M CO, a * k1
AL45OURL PACIFIC MR Cu. 2 L] 240
JONTANESTRAR MICIFIC RN CO, ] o 1
57, LOUIS-5AN PRANCIHCO WNT €O. 1 1 ot
5%. LOULS SOUTGESTLIR® #N? CO, 1 o bl
300 Lid& Ak CO. ] F n
SOUTIERN PFACIFIC cO. 4 1% R
TEEAA NEXICAN KT CO. 0 [ ]
TOLEDQ, PFEONNE § WESTERMI k) €O '] 1 ]
UNTOW PACIPIC WA CO. a ] 17
WISTEEN FACIFIC Wb €D, c 1 7
ALTOR £ BOUTIENN NR 1 ] 1%
OELT BN CO. oF "NJCAGO 1 [ h L
TMMTANS DAGRUR BLLT RR [0, Kl ] "
TERAINAL P& A35M, 0) ST, LUMID 1 ] L]
uajyon me Co, 1 q 9N
TOUNISIORN & SOUTHEREN RWY Ca, 1 ¢ [
L] o HL0Y
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Table J-3A

1979 ESTIMATES OF AVERAGE CAPITAL EXPENDITURES AND
ASSOCIATED USEFUL LIVES OF NOISE ABATEMENT EQUIPHENT

($0008)
NOISE SCURCE
Reg Retarders Load Cells Switchers
Level Fix Cap Exp Life Cap Exp Life Cap Exp Life
1 i 348.6 10
2 97.5 10
3 7492 4
Table J-3B

1579 ESTIMATES OF AVERAGE O&M COSTS OF NOISE
NOILSE ABATEMENT EQUIPMENT

($0008)
Reg NOISE SQURCE
Level Retarders Load Cells Switchers
1 9.60 730 1.73
Table J-3C

1979 ESTIMATES OF OUT-OF-SERVICE COST#*
($0008)

Switcher Engines Only 2.8

#Coat applied to each switcher engine.
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Table J-4 (Option 1)
PRESENT VALUE FACTORS

INFLATION FACTOR= 6%
DISCQUNT FACTOR = 10%

1979 1,000000
1980 0. 963636
1981 (0. 528595
1982 (.894828
1983 0.862289
1984 0.830933
1985 (.300717
1986 0.771600
1987 0.743541
1983 0.716504
1989  0,690449
1990 0.6653u2
1961 0, 641147
1992 0.617833
1992 0.595386
1994 0.573716
1595  (.552854
1966  0,532750
1997 0.513377
1958 0.494709
1959  0.476720

PEEZSENT VALUE FOR A TWERTY YEAR ANNUITY= 13.566940

J-11
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Table J-4 (Option 2)

PRESENT VALUE FACTORS

INFLRTION FACIGR= 6%
DISCOUNT FACTOE = 10%

1979 1.000060
1980 0.963€36
1981 0. 528595
1982 0.B94826
1983 0.862289
1984 0.830933
1985 0.800717
1986 0.7715600
1987 0.743541
1eeg  0.7t6504
1989 0,690449
1990 0.6635342
1991 0.6471147
1992 0.617833
1993 0.595366
1954 0.573716
1595 0.552854
1996 0,532752
1997 0.513377
1998 d.49470¢
1999 0.476720

PRESENT VALUE FOR A THEWTY YZAR 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)

MET PFUESENT Valug
TUTURE CaSH HLOWS

AYERAUPE

PRESTENT YALUL OF
¥ET JHYESTRERT

ROAD FUIUNE ChSH FLOVS

it ot g

HLTINGRE L OO RE LO. 43733, 689451, 86219, ¢
BARGOM £ AROUSTOUK WE CO, Haoa, 115821, “20716.
BEASENEN € LLHE ENTE A CO. t1T611. 97404, audye,
bOston B MALNY CONP. ~B5§145.¢ L8, =1420812, %
CANADLIAX PFACTRIC [IW niINE) 0.+ 2156, -2256. %
CENTRAL YRRMIAT WMT CO, S21¢, =143, » [ V7]
LukSaPEARE & buIo RBNY CO, $12768, &50072 =3 7T0M,
CIICAGO & ILLIBOLS MIDLAKD HWT CP. 12050, 18154, 136,
CobialL ~n082214, * -719t4, . (T4
LEJAMARE € HUDHOW RWE CO, -G1529. ¢ Hu =5p830, ¢
03TROIT £ TOLRIPO HCRELINE kR Co, "I, 11101, 418,
NZWMOIT, YOLEPU € ISLNTON WM €O, =g, . LLLLER -13770. ¢
LLAIN, INLIET E EAJIEEE KNT CO. 1034670, 917, 109246,
GRAND TRUNK WEGTEMM EN GO, UL =115, 0 na
TLL1NGIS TERAINAL BN CO, 3010, 1815, -8105. ¢
luMd I5LA%D WR CO, ~1n0a09y, ¢ 1901, =1518995. ¢
MLINE CENTIAL NE €O, 1w UBD, 4nde, ~15000. %
WOKFOLK & weSTERRM Wiy €O, 6700, 1140372, sab1za,
PITESAURGH ¢ LakF EKIE kR Co, 111525, 112851, ~&0918, %
WitUROND, PRILENICKIDUNG & POTORNC RN (O 12940k, nar. L1077
YESTERN FARTLAND ANT €O. 14915, BhAIE, 11903, ¢
{LINCHPIELD NP CO, 0.+ a, '
FLUDIOA AT CudsT MY Cu. 1isiio, 91178, 20832,
GENRGIA MR CO. 0. 0,
JLL1RQES CEATRAL QULY bh €O, AVIHUN, 680395, =N 7650
LOUTAYTLLE & RASHYILLY M to, 203007, 5365379, -2U04%
SERBOARD COASY LINE BE CO. 83245, 101372, - 270020,
SQUTHERN BT, STSTER 1251605, 996451, 25715,
ATCHISCH, TOPEKE & SAATE PR Gy CO. 1112298, 160800, =232102. ¢
BULLINGTUR ROATEERS cO, Iy, 1inag, -B81951).¢
CHICAUOG € WONTHMESTRRN TRANSP. LO. -52164, ¢ 21110, =795,
CNICAGO, ATIM.. 3T. PIUL 6 VACIFIC W CU. ~385547. 0 29116k, 652715
CHICAGD, POUK 8L L PACITIC BB CO. +3ARA0H. 0 tohudy, 501418, %
COLURALD § ACUTHERN WY CO. 116, Tinia. ~4406D, ¢
DENYEN £ NIO GhAMDE WESTEMN bn Cu, 277005, 194502, TasTs.
PULUTH, WISSABE & 10K NAEGE NWE CO. 41924, Shunl, 1eB1.
DUMITU, WINNIPRG € PACLFLC MNT 17005, 148, vt
FONT MONTH ¢ DENVER MNE L0, e, 11640, ~ 18710,
KMUSAS CITT IOUTHERN NNE GO, LFIA N LFLRR L™ =-11620.0
AIU3CURI-KARIAS=TELAS AN CO, ~e3NgT. e =junay, ¢ n
AIN30UME PACITIC MB €O, Jug e, Stulny, (13T
JORTHWEATENN PACIFIC LN CO. =216 0. 0 -2009u.¢ n
7. LOUIS~340 FRAMCISCY MY CO, 01T, a0z, ~t0ib5. 4
4T, LOWIS SOUTHN ESTEM ENT LO. 548779, s Te. Tk
50U LIME ¥M Ca. 204059, W vhe, 102097,
SOUTHUEUN PACLPIC cu, WeNTH, 1507005, =addite
TEXAS HEXICAN $e¥ CO. 9195,
TOLEDU, FEONIS G WESTELR NR ©O. -572,0
UBlON FACIFIC ¥R CO, ~738930, 0
WEATERM CiCIMIC ~321607,9
ALTON & 3GUTHERN 13440,
BELT BR CC. OF CHICAAD -4100.¢
ISNTANA HARRGE HELT DR CO. . ~400én,
TERAINAL EN 433N, OF 31, LOUDS =172a%,.* ~1h114,»
uNl0M AN CD. 51011, 4487,
=1095186T.» L
0NN, e 38271, ~ 8950157,

* ~ WALUE 1E3% TpdN Ok FQULL TO tEKO




Table J-5 {Option 2)

CASH FLOW SUMMARY BEFORE ABATEMENT PRESENT VALUE
AT JANUARY 1, 1980 [DOLLARS IN THOUSANDS)

PREIENYT WALUE OF AYERLAGE NET PRESENT VALUE

FAILEOAD TUTURE Casn FLOWS MET INTFESTAENT
TALTINORE £ QIII0 RK Cn, 64113, 68995 ).
MANGDN K AROOSTOUK AR CU. aeod. ars3y,
PESSENER & LAKE RNRIF b CO. 171812, 22u04.
BOSTON L RATHE CORP, =ChtaG.e LLILEN
CARADT AN PACEFIC (1M RAINI) Q. 21386,

LrFim =31,

CENTRAL VEARONT RWY CO,

CHEGAPEARE © GUIO RMY CO. 1288, 650072,
CHICAGD & JLLINOLS RIDLAWD BNT CO. 11450, 10344,
COWNATL =400221k. ¢ -11914. ¢
DELAWALE & UGDSON ANT CO. 61525, ¢ 371313,
UEIAGTY € TOLEDO SKUMELLHE Kk CO. 11175, 11109,
DRTRDIT, TALEDO & YNONTON KD COn =270%. 0 S0eES,
ELGIN, JOLIET & KASTIRE #iY CN, 181573, TNNT.
GRARD uk WESTERN aa CoO. 4lbin. e -t15501.
1LLINO1S TERAINAL R¥ CoO, 1o, 11045, =425, ¢
ALRG 1SLARD RN CO, -|agh0ud. ¢ 1e90s, ~1518995,
NATNE CENTHAL & €O, FLTLLR [(LITI 15008, *
WOFFOLE & UESTERN R¥T CO. SEUETAG . 1100372, w6178,
FITTSAUAGN & LAKE ER15 NP CO, 111525, 11380, <4498, ¢
RICIIAGNE, PREDERICKSMIEG & POTDBAC BR (4. (BTN 17307, 51017,
VESTEUN RANYLAND R¥Y CO. TA¥is. uéBIu. -y19a).
CLINTHFIELD ¥B Cu. . 0. nra
TLCHLBA EAST COMST RMY €O, [RLHIN uize. 20042,
GEORGIA RR CO. 0.9 [ ask
A1 ENO1S CENTRAL GULP ER GO, 214898, 4503195, ~yjeiat. e
LOUISHTLLE £ WASUYILLF RN O, 280uR2. 510539, 250486, ¢
SEABOARD LOAST LINE X CO. Bi155). 1103113, ~J10820. %
S0THE V. 19TEA 2SS, 936491, 2515
ATCU130N, TOPENA & SANTA FE WMT CO. 1932298, 1168400, =212101. ¢
BUNLISQTON MOMTUERN CO. N 1151140, -019921.¢
CHICAQO ¢ SURTHHESTEGD ThiNSP. CU. -52165. ¢ Hne. ~1iNi5. 0
CUICAGD, AILN., ST. #4AUL & PACLFIC Nk CO. c1R5567. 0 19Min. ~§52135, ¢
CuJfadgo, MOCK 13LAND B FACIHIC WA CD, «JuA0AN. ¢ 156810, ~5016)8, &
COLGKAQD . SOUTHERM EWY €O, PRI T2u26. -audE0.
ORNYER £ HIO GLANDE WESTEIM kO GO, 271815, 198902,

N, AISSANE & TRON NA4GE Wwl CO, 420, LIITTE N
SULUTU, MINNIPES L PACIFLC K} 17015, 15018,
JOET MOGATH & DEAYER R4Y Cu. 14914, FEITT
RANSAE CITY SOUTHEFN ANY CO. 92514, 1241)9,
NISSOURI-RAXSAS-TEIAS AN CO. I ~21A5, ¢ "
ALISnuURL FACKPIC 0N £n., 981706, S2hivk. 45161,
WORTHWESTEAN BACIFIC @i £O. -6l -20094.¢ LT3
ST« LOUIS-5AN PRANCISCO RWT U0, 20)L01, 21h026, 10505, ¢
ST. LOUIS SOUTHEESTERM MY €O, sea119, 19¥% kb, FLTALEN
200 LInR kn CO. 284049, 161946, [IFLL NN
SOUTHEAA PLEIPIC va, 10L5L T4, 150 Tun 5. “aJutin, e
TEIAL RERICAN FNT CO. 119, auna.
TOLEDO, BRO L WESTEWN kB CO. 215}, YL5.
UmIGE pacivic Bx Co, VIT916. 2580biN,
VESTERN PACIFIC BN GO, 214291, ¢ 100196,
4LT0N & SOUTAENE 3R 31260, 20380,
BELY K €0, OF CHICAGD 59132,
INETANA IHANPOR DELT #E cO, 14928,
TENRIMAL K§ 1SSN. OF 3T. LOULS 1030,
UNIGH ab ca. st
1OUNYSTONN £ SOUTUERE RNY CO. RALLI 1)
TOTAL LT N 10039271, =4450757.

¢ = WALUE LESS TUAN Of EQUAL ¥0 LERD
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Table J-6 (Option 1)

CAPITAL EXPENDITURE SUMMARY (1979 DOLLARS)
(DOLLARS IN 'THOUSANDS) REPLACEMENT ASSUMPTION APPLIED

RULGE SuNCE

LoAP CELL
MAILEOMY NARE WEVRNLERS TEST SITES SHITCUENS TOTAL
EALTiRONS & OHI0 RN 0. 155H. a. Wy, 205).
NARGON L ANOOSIQUK kN CO. 0. a. W, 16,
RISSIMER £ LAAE EXIT WF CO, o, 10} [ 8 18%.
HOSTON £ nRINE CORp, 144, a1, FILA £10,
CAWADIAK PACIFIC [IN AsINZ) 0. Q. . .,
CEFTUAL YERROAT BVY CO. ¢ 0. 8, B,
CHESAPEAKE T GIHTD hiY O, 1160, 1430, 1%, 1M,
CHICAGO £ JLLINDIS ATDLAKD NNY 2O, 4. a, a, 2,
COPRAL L 7199, 2561, 17632, Iy
DELANALE £ OUDSON FHE CO. . 181, 150, i,
DETRALT £ TOLIND SICGRELIAE KA CO. Ju9, a, o, 109,
NEINDIY, TOLEDD & JPONTAN PR CO, ans, o, 79, LILN
ELGIN, JOLIEYT [ EASYEAN HNI CD, 144, 181, . 905,
GRAND TOUNK WESTERN SR €O, o, 181, 196, &N,
JLLIAG1E TERAINAL ky Co, o. 144, b, (1IN
LO8G 15LAND KN LD, s, [LES 6l 6,
AAINE CEWTRAL BN €O, 0. 183, a7, 270,
WORFOLK [ WEITIAN RMI CO. 1558, 1289, 11710, %209,
PLITSHUNGH & LANE ERIE §P CO. 0. nl, ). V76,
HICIRUPD, FREDERICKSDURG & POTOYAL MR CO, ELI N 0. 6. w3l
NESTERN AARTLIRD RN CO. Jo4, o, a. 169,
CLINCHFIELD RA co, 0. 101, 55, 213,
FLORIDA RAST COAST may CO. 0. T8, &8, .,
GRONGLA HE Cn, o, o, 12, J1.
1LLINOES CEATHAL QULF hh €O, 719, (FIIN ., 2700,
LODISYILLE & WASHVILLE PR €0, 279, 1l [N 1621,
SEARCLED TOAST LINE R CO. 119, e, 9t 22100,
SOUTHERS RE. STSTER 1987, 166, 855, FITTA
ATCHISGN, TOPEAL & SANTA FE RWY CO. 119, 915, L0k, 2200,
SUPLIAGTON JOMUERN [O. FEE N 2314, 2328, Toun,
CHICAGOD £ HONTIHMESTENN THENSP. CC. 19, 1241, #10. 2i40,
CHicAGY, ATLN., ST, PAUL & PACIVIC KA tO, Tr4, FLILN [N 212,
Cuighgo, KOCK 1SLAAD & FACIFIC BR ©O, 389, 914, t57. 1962,
CaLnfkpo & SOUTHERN WVT CD. Q. 0. 55, 45,
BLENVER £ FJ0 GFARDE NESTENR kR Co. 09, \I'TH 1", 787,
PHLUTI, ALSSADBE L IrON EANGDZ NNT 0. a0, 143, (AL H'T
PULUTH, VINNIERD & PACIFIC MY 0. o, G, 9.
FOUHT WRRTH £ DENYER RNT CO. [N . I8, FIEN
HABIAY CITY sOUTAERN NwY 0w 0. 143, abu. L.
Bl SLOURE-RANGAI-TRIAS RR CO. o, tud. s, HTH
AISSOURY LACITIC RE CO. 719, 2. iy, 1004,
NONPHNESTERN PACIPIC RN CO. o, 0. . wa.
5. LOULS=34N FRLACESCO WKT CO. Jug. 3. g, yuu,
ST. JOUIX SORTHNEATENN THT (0, 149, a. W t98.
S00 LIME WE €0, 0. 143, 206, 8y,
SBUTIERN PALIFIC GO 19¢%. T, M. 1068,
TEILT AZEICAN ARD CO. a, 0. 0. 0.
TOLEDN, PEARLA L KESTEEN R CO. f. 101. 0. 183,
VHION FACIPIC RR CO. 174, 549, 1053, AT
WESTERM PACIPIC PR O, o. 113 . 230,
ALTOR & SOUTHERN P 89, 0. 95, .
BELT AN CO. OF CHICAGD Jue. 0. 2ty, so01,
IWBIANA jtARROK BELT AR CO, 719, 183, LT il
TERAINAL mR AZSH. OF 5T, LOIS e, "y, a7, asa,
urine an cn. 189. 0, 862, 451,
YUURGETONN & SOUTIEAK RNT CO. 69, o, o, 19,
M mereae ek merferame T e AT famtFEm T R RS ANS SEEEAwmEmmetEE? EwerEreiSErfmer SEATems CEmEVmEs mEwewmreemsme.
10741 307N, 214, PLLIT 81562,
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Table J-6 (Option 2)

CAPITAL EXPENDITURE SUMMARY (1979 DOLLARS)
) (DOLLARS IN THOUSANDS ( REPLACEMENT ASSUMPTION APPLIED

*OI5E SDUBCE

LOAD CELL
RATLADAD NANS WETARDLLS TEST I1TES SUITCHELS TOTiL
EALTTAOKE & ORIO ki CO. 1907, [N ",
BANGOR £ ARODSTGCE WM €O, 0. 0. .
BEASENEF § LAKE LRIK MR €0, o, 103, ]
NOSTON € AAINE CORP. 301, 18%. Jon.
CANADIAN PACEPIC {Ih RALME) Q. q, A,
CENTRiL YEMRONT MW CO. 0. o, 4,
CHETAPEARE £ QHIO RWNT CO. 1554, W01 507,
CHICAGN & TLLINOIS AIGLAND AMT CO. 0, 0. 1.
CURKAIL 8951, 256%, 9900,
DELAVANE [ HTDSAN BMT {D. a. 14, 18,
DETRUIT & TOLEDO SHCNELINE AN (0. 349, U o,
DETFOLY, TULEDL & JROBTON BN &0, ey, 0. 143,
ELGIN, JOLIET & EASTER N RWY OO, la9. 366, arp.
GPAND TAUNK ¥ ESTERE K1 CO. g, 111 507,
ILLINGES TEFAIWAL AR CO. 0. 18], L3
LCNWG TSLABD KRR CO, 14y, 18). 79,
AKIWE CENEAAL BN CO. o, 66, "1,
BGHEOLE & wASTERN KdY CO. 1947, 1281, 1758,
FITTSHURGH & CARE KBlE AN CO. 0. 1}, 72,
ALCUNOND, FAFLEAICAABUNG & POIOAIC MR CUh 9. [ 9.
WESTEEN NAHTLARD RMP €O, 189, U, 0.
CLIBCIFIELD WR CO, 0. . .
FLOMIDE ENST COAST NI CG. 0. 1641, 71,
GEURGTA N €O, D. [ A0.
JLLENDIS CENTRIL GULF WA CO. 1168, 1201, 9.
LOUTSYILLE & NASHOILLE ko CO, (RITN 34k, a7,
SEABOLAD €RAST LI4E AR cO. 179, 919, .
SONTHERN RY. STSTRA 2337, Jht, wil.
ATCATION, TUPEAR ¢ JANTA PR WNT (0. 11468, 915, 132,
BULL InaToH uGLYAERN €D, 2726, 119, 9,
CHICAGD £ NURTRWESTERA TRANSE. (O, 109, 1244, 108,
CNICACO, ATIM., 3T. PAUL & FACITIC MW CU, 119, 2561, mn
CHICAGD, ANTE ISLARD € PACIFIC WD (D, 18%. 918, ua?,
COLONAOO € S0UTKERN KEY CO. 9. % .
PEAYES & D10 GAANEE VRSTRES MR CO, 389, LTS 212,
RULUTH, MLATARE & 10EM RANGE Nl CO. 0. 141, 18D,
BULUTN, WIRNIFEG £ PACIFIC RNY 0. o, 0.
FONT VONTL & DRNVE T Co. 0. 1w 2.
RANSAZ CITY dOUTHENN NMT CO. o, | ITN 523,
ALSSOURL-ARWEAS-TNIAS AR €O, 0. 184, a1,
ALLSAUK] FACITIC 3N (O, 119, 11 1301,
RUKTUNEIYTRA PACIFIC RN CO. [ a, 45,
ST, 1OULS-TAY PRANCIICO REE €1, sa4, vB), E31
P, LOUIS SOUTUNLITIAN RWE CO. 18y, o, 6.
HEO LIBE pN CG, 0. lub, FI3
SOUTIEER PACIFIC €O, 113 1T, 1680,
TETAS ABRICAU MY CO, 0. 0. [N
TCLENG, PIOWIA & MESTENN MA CU. 0. 183, ['N
UNIGKE PACITIC BN £O, 1180, 544, 1346,
*ESTEM QACIP) €t, o, 18J, 55,
ALTOM & SOUTURAN KR 144, a, 1y,
HELT X €O, chlcion 18y, o, 1.
IAPIANA HARbBUR MELY MR LO. 174, 18k 410,
AENRINAL AR 4230, OF 3%, jOul3 189, 183, e,
UNION AR $0. e, 'S m,
TOUNOSTOKE & SOUTUEIN MUY OO, 10%. 0. 0.
1oL N2k, 15618, EITITN
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Table J-7 {Option 1)

PRESENT VALUE OF CAPITAL EXPENDITURE SUMMARY AT JANUARY 1, 1980
(DOLLARS IN THOUSANDS} REPLACEMENT ASSUMPTICN APPLIED

LOAD UkLL
TEST 5§

WAILFQAD NARE
BALTINORE € OHIU AR CC,
DANGOR E ARDOSTOCK AR cO,
DBASEREL £ LAKE ENIE FR CU.
NDSTON & MAIME CORP.
CANADIAN MACIFIC {10 MAINZ)
CERTRAL YEARDNT KXY CO.

CHIGAPEARE [ ONIO RMT D, B ]
CHUICA4S £ TLL1NGIS AIDLAND BWY EC.
COWRATL 1809,
QELAVARE & BUDSON RMY CO, 115,
DETROIT F TOLEDD SHONELINF PR CO,
DAYINOIT, TOHLEPO & JMONTOR Mk €O,
ILAIN, JOLYET £ EASTERR KNT COD. 115,
TRARD TRENE WESTERN MR CO, 135,
ILLINOIY TERNINAL AR CO, 115,
LOKG J5LABD MR CO, 135,
HAINE CENTHAL 78 CD. 13%.
NCEFOLR L WESTIRN MWY cCO, 4a
PINTSRRGH & LAKF ERIE BB CO. 135,
FEICHAOND, PREDERICKIBUNG L FOTOAAC &N CO.
WRSTEAN MAERTLARD WY CO.
CLIRCUPIZLD RP CO. 1315,
TLERIDA BAST CONST BNT Cu, (&}
GAONGIA AW CO.
ILLIMULY CENTRAL GULE NN £O, Yas,
LOUISVILLE & RATHYILLE WA €O, 115,
SEABNARD COAST LINE R CO. Sa0,
SOUTUTHN AT. SESTER 210,
ATCULSON, TLPEEL € SAHYS RR kMY ©O, 615,
BUALINUTON NOATIER 1758,
CHICADO £ MOATIMESTREN THAKIF. CO. n5,
CIUICACO, ATLN., ST, PANL L PALI#IC BN OO LIS
CHICLOO, RUCK JHLAND C PACIFIC BE OO, 675,
COLOWANO L SOUTHERN AWT CD.
DENYEN £ IIG GAARDE MESTENN R CL. 145,
LULUTH, AISSABE £ 1RON KANGE N¥Y CO, ¥i5.
DULUTH, NENNERRU & PACIPIC RNT
FOAT WONTH £ DEAVEM BNY CD. 115,
KANSAS CITF SOUTHENE PNT CO, 135,
NISICURT-KANSAS-PREAS AR CU, 115,
AISSOUNT PACIFIC BN €O, w0,
HUATHWESTERN PACIFIC A CO. .
3%, LoUts-SaR FRAAC1SCU RNT CO, YN
ST. LOUIA JOUTHKESTRNE AT CO. [
300 LINE kR Lo, [FL
dOUTHEEN PACIFIC TO, 1034,
TREAS ARIZCAN Buf cO. .
ToLEbD, FEDRLA & WENTEEN RN CO. 135,
UNION PACIPIC BA CO. 435,
MESTEFN PACIFAC MR CO, 134,
ALTON £ sOuUtRERY N 0.
BELT AN CQ. NP CHICAGU o,
INDIANA WARDOD BELT EE CO. 135,
TESAINAL KB R33N, OF ST, LOWla 135,
yition mk Co, .
TOUIGSTOMN £ SOUTIERN MNT CO. a.
25667, 17949, 25470, vl .

ToTAL
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Table J-7 (Option 2)

PRESENT VALUE OF CAPITAL EXPENDITURE SUMMARY AT JANUARY 1, 1980
(DOLLARS IN THOUSANDS) REPLACEMENT ASSUMPTION APPLIED

FUILKOAD NARE

mermam-
EMTIRCBE T 0410 PR €O,

BiNGOR & ARCOSTOLA KR (o,

EESSEAER & LAKE FIIR BN €O,

BOSTON & AATAE CCEP.

CAMADIAN PACITIC (2N BALNE

CEHTRAL VERMINT FaT CO.

CULSAPEARE & DYIC ANY Co,

ehICAGO € JLLINOLS AIDLEND bWY LUy
CORRALL

DELA¥AKE £ NUupiak RWY €o,

BEIROLIY € YOLPEG SHCRELINE ki CO.
DEVROLT, TOLEDO £ IAOATON I+ O,
ELGIN, JOLIET & LASTREN MUY €3,
GAknh TEUNE dESTERN KN cO,
TLLINOIN TEARINAL WR CO,

10NG TSLAND RR CO.

NhINE CENTRAL B CO.

KOLroLM L WESTERW RN o,
PLITSPURGH & LAKT ERIE 3A CO.
RICHAOKRD, FREDENICRSAUNG [ POTDAAC M €O.
WESTERM RAATLAND RWEI C4,
CLINCHFTELD NE €0

ILONEDA ERST COBST BNT (O,

GEONRIA XK CO,

HLLINOTI S CENTHAL GULE? NN CO.
LOPISWISLE §& NRSHYTLLE kn CO.
SkAs0ADRD COASY LINE MR CO,
SOUENERN MY, STSTER

AMenrson, TOPEER © SANTE FC ReY CO,
AUALINGTON WOXTHERN ©u.

CIICAGO & NDNTHWESTENA THANSP. CO,
Culcaco, MILN,, 8%, PAUL & FACIFIC BN €G.
CulcAuD, ROCK ISLANEG & PACIPIC RN CO,
COLOFADO I AGUTIERN RWT CO.

GANYFER & RIO QRANDE WESTEMS kD CO.,
BlLUYIE, MISSAOE & FMOR RANGE RNT €O
UULUTI, WINRIPED L PACEPIC RNNT
MINT WORTH L DENYRR RNE CO.

EABIAS CITT ICUTUENN WRT CO,
RNINSOURT-RANILS-TEXAS AN Co.
AlSSount PACIPIC b €O,
HORYHMESTERR PFACIFIC UB CD,

4%, LOUTS-SAN TRANCISCO MNT CO,
5% LOUIS SOUTINBSTZEN RNY CO.

500 LTHE MK CO.

JOUTKRAN PACLFIC CO.

TIIA% ARIICAN BT CO.

10LEpa, PEONIL & WEITENN A CO.
uNlgn PACIPLC 2R CO.

WEITEAN PACIFIC MR CO,

ALtON £ SObTNIRN WN

BELT MW CO. Of CHICAGO

IARBOR 4KLT BR €O,

AL BR ASSN, OF ST, LIS

SOUTHENN RWE CO.

SOUNC L
' LoD CHLL
SETLRDERS 1rSY SITES SEITCHERS faTaL
LLTL N a. va.
a, 0.
] 135,
124, 115.
a, 0.
0.
1140, ALT-L S
o o,
741, 1868Y.
a, 1%,
315, o,
15, 2.
12%, 270,
a, 115,
o, 115,
325, 115.
o, 210,
LLYLN 95,
0. 115,
15, 4.

—tere
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Table J-8 (Option 1)

INITIAL CAPITAL EXPENDITURE SUMMARY
{DOLLARS IN THOUSANDS)

FALLEDAD RARE

FETMLDERS

EALTIAQRE & ONIU Rk CO.

HARGOR { ARCOSTOCK KA Cn.

BESSLAZR § LANF TFIE BM CO,
NOSTON & AMIFE CONP.

CAPADIAN FACIPIC C(IN WAINE)
CRHETHAL YENMINT HWE CO.
CUESAPEAKE © QIO RNY GO,

CILICAOD A TLLINOIY HEOLANL kWY Ch,
comhillL

DELAKARZ { JluDION R¥Y CO,

RETHOIT [ TOLELO SIDRELINE W& C3.
DEYACPTY, TOLEDO E IPUNTON WM CO,
ELGEN, JOLIPT & IASTEAD ENT CD,
QRN THUNK WESTERN AR CO.
TLLINDIS TREAINAL &N €O,

Long IsLAND R CA.

AAINE CEATHAL RN TO.

NORFOLK £ WESTEAN RWT QO
PIITILURGH © LAKE Ralc 1k Co,
fiicihaun, FREDERICASPUNG & PUTORAC KR €O,
NESTENM RAKYLAND RWT CO.
CLTRCNFIELD Wit CO.

FLORIDA EA3T CUAST m¥T CO,
GEORAI A RN TU,

JLLTHOIS UIRTNAL GULE ®N CO.
LOUIZYILLE & EASUYIILR KR CO.
SEABUARD cORST LINE PR CO.
SOUTHELN Ni, JISTER

ATCULSON, TOPERA & SANTL PR MY CO,
BUKLINGTON NORIHEES CO.

CHICAGD & NOATUWESTEEN TRANSP, CU.
CHICANQ, NILN., 3T. PAUL C PACEFIC AB €O,
CUICAGO, ROCE ISLAND & PALXE)C AN CO.
COLOBADG & SONTUENN mEt CO.
DENYER § N1D QRANEE WRSTEKN MM Cu.
DULUSH, MISIAAN & ZEnk MADUE RNT CH,
DULWIN, WANNIPRG £ PACEFIC GWT
FOPT WUATY) & DEAYEN WME CO.
KAN3AS CITY SOUTUBERN B&Y CO,
NIASOUAE-RANSAS-TRERS RN CO,
RLAS0UNL PACIPIC AD (O,
WGRTUMEATERN PACIFIC AN CO.

AT, LOUIS-341 FAARCISCO LNF CO,
3T, JDULY ANTHMESTERM RMNT CO.
300 LINE ki CO.

SOUTUERA PICTPIC CO.

TRRAS NBRICAN N €O,

TOLEDD, FEOREA & WESTERA AN CD.
UNION PACIFIC BA CO.

WEBTERN PACIFIC AR CO.

ALTON L SOUTHERN 2B

NELY kP CD, OF ChHICAGE

INOXARA URNDNA BLLT Nk CO.
TEEAIALL ki AEEN, OF 37, louls
UNIoN Eh co.

TOUNGSTONN © SOUTHERN Net CO.

T
e LA el

1134,

27639,

J=19

rOlSE SOUUCE

T LT

LaLP CELL
TesT i1a8

L.
L
98,
9.

11960,

SWITCHERS

L]

FLLIT'M

TOTAL
tuyl,
16,
.
(YT
8.

o,
FLLL
.
15750,
44,
3,

424,
1714,

augti.




Table J-8 (Option 2)

INITIAL CAPITAL EXPENDITURE SUMMARY
{(DOLLARS IN THOUSANDS)

B L T L LT TPy v mw——

NAILROAD DARE BETAHLERD

A e EE AR m et T EE e s .- ——— “em cmmmmedtmeeman
HLTIRORE & Qe MR CO, 114,
QANGOR L ARODQATOCK ME LD, i,
BESBEZAER & LAKE ENIF BW CO. 0.
ROSTOX £ MALNE CORP, ELED
CARADIAR PACIFIC {ID HALKK) 0.
CENTIAL YERRONT AW CO. Q.
CHESAPIAKE & OHIO MUY CO. 13,
CHICAGD & ILLTNOIS AIPLAMD BNY CO. a.
CURRAIL LN
DILAMANE £ HUDION RWEF CO. 6,
DETROLT & TOLEDO SpoRELINE B CO. g,
PETROIT, TOLERO £ 1PONTON AE Loy LI P
ELOIN, JOLIST F IASTERA WWF CO. 343,
CRANG TRUNK WESTERM K3 €O. Q.
ILLEROXS TERANINAL EH CO. 0.
LIRS ISLAND AR CO, g,
BAIAE CENTRLL AR €4, .
BORPOLE L WESTERN FNT CO. 1743,
pIITSBUAGR € LAKE EpIE BR CC. a,
R)CUMOND, FREDRRICKABUAG & PDTODAC RE CO. 183,
WESTIFM AARTLAND MT CO. i,
CLIRCNFIELD BR CO. 0.
TLORJGA EAIT COAST AT CO. 0.
GRORGLA 2P CO. a,
ILLINOXS CRTRAL QULE Wa CO. ALLLE
LGIISVILLE & WASUVILLN WM CO. 1086,
SHABLERD COAST LIAE AR CO. [0
SCUThERN Ry, STSTER 092,
ATCHISON, TOPERA & SaNT4 FE MMT CO. 1004,
NUILTNOTON HOR3IKEN CO. 2840,

cHICAZ0 & NORTUMESTERR TRANSE, Cu, Iy,
CHICAGO, RILK., 5T. PAUL & PACIFIC §A €U, &9,
CnICAGO, ROCK ISLAND £ PACIFIC B4 cO. a9,
CULORALO L SONTULNN WNY O 0.
DERTCK € Bio ORANBE URSTE 19,
PULTH, AISSANE § INON BA o,
DULUTH, WINNIPEG [ FACLPIC nr 0.
POAT WORTH & DENFER BoY 0.
EANSAS CITY SUUTEERN RNT CO. 0,
NIASOUNE=AAHSAS-TELLS BB CO, a,
BIHIOUNT WACEFIC KD €O, u .
NORTINESTERN PAC o, o,
at. LMOIS-gan FRLACESCH BT Cn, iy,
a7, LOUIS SOUTMUESTEAN WNT CO), Y.
30F LINE WR CA, -
SOUTHERN PACIFIC CU. FITTN
TPILS KEXICAN RNT O, ™
TOLENO, PEANIA G NEAYCAN RN CO. [}
unl0N PACI#IC BE Co, TS
WESTERE PACTPIC BB LO. 0.
ALTON & doatiknd he Jag,
sIit KR €O, OF CNY ou ns,
TSPEANL HANDOP DBLY B 1IN
"lllllll.- u K. o n. Lou:s s,

NO73E SOUWE

Lot CELL
TEST SITRS

SWITCHERS

0TAL




Table J~9 (Option 1}

OPERATIONS & MAINTENANCE COST SUMMARY (1979 DOLLARS)

RAVILROAD

BALYTINOKE & GRIO WA CO.

PANGOR £ ARCOITACK AR o0,
RESSENER L LISE ERIE WY €
BOSTON L AAINE CORP,

CAIADIAN PACIFIC (TN MATNE)
CEXTKAL YEFAXNT D¥T CO,
CUKSAPEAKE & DHID RMT CO.

CHICAGR € TLLIRQLII AIDLEND kMY CO.
COHRAIL

DELAVARE & NYDSUM HNE Ci,

DETEOIY i TOLEDO SNCAELINN KR CD.
QETRULT, YOLEDD & IRORTON M4 CO,
ELGIN, JOLIEY { EABTEAN HKT CO.
GRAND TRUNK WRATLAN 2x cCn,
ILLINGIS TEUAINAL 2N CO,

10RG ISLANG BN Cu,

NAYNE CERTHAL WA CO,

NOWFOLK  WEBIEDN RNY CO.
FIITShUNGH £ LAKE BERIB Rk CD.
K1EHMOND, FPREDIMICESBUNG C POTOBAGC &
WELTEPN AMRYLAND WUF CO,
CLINCAPLELD XK Ca,

PLERIDA EAST COAST REK CO.
GEORGSA MM D,

TLLINOLS CRMTMIL GULF k& CO.
LOUISYILLE € MiSUVILLR RBR CO.
STABOAND COLST LIAR RR (L
ADUTHRRE PT, STITEM

ATCNISON, TAPEM & NANTA FZ NHY CO.
PURLINCTON NORYHENM CO.

CHICAGU & NORTHWFITERR TNRWSP, [U,
ClICAGD, DILN., 5T. PAUL L FACAFIC R
CHZCA00, ROCK JILARD & PACIFIC 6P €D
COLOLADU & SOUTATRN MY Cu,
PEHVEN & BID UMINEE WESTENIN 2R O,
PULUTH, ATSSADE L JACW RANGE BMY ¢,
BULUTU, ¥IWRIEED & PACIPIC hub
FURT wnutn & DENFPRE AMT €0,
KANSA3 CITY SQUIHERA N¥T (O,
AISSOUNT-KARSAA-FEZES DR CU\
AISEOURL PAC)FIC WK L0,
NOLTHNRSYENN PACTFIC RE CUL

STy LUNTS=AAN FRANCISCH ANY CD.
57. LOUES SONTINEITIAR NWT LO.

800 LINR NN £O,

_SOUTHRRN PACIFIC €0,

TEELS BAXICAR MNT CO.

TCLRDO, PEORIA & WRETEWN MD CO.
UNIGN FACTFIC MR LO.

WESTEAN FACIFIC Bh LD,

ALTON & J0UTHRED AR

DZLT AR CO. OF CHICAAO

INDIANG HANDOR BRLT (X CO.
TEINTUAL AN AS3N. OF 5T, LOUIZ
#niox R CO.

TOURGSTONN & SOUTUEAN AWE [U.

656,

a,
aie.

Q.
168,
164,
e,
158,
168,
s,

B L LT L Ty T P T L L

TOTAL

PP NS

12953,

HEFOUN TAX

¥oIaE EOUECE

LOID CELL

HETARIERE  TEST SITHD

o,

o,
129,
1,
o,

a.
124},
4.
1740,
124,
0.

o,
i,
ras,

124,
i

18532,

SUITCHENE

918,
9.

16GS04.

J-21

{DOLLARS IN THOUSANDS)

AR LARLe R YEE R ETEA A A ———

Torik
1574,
93,
120,
1675,

195490,

AFIER TR

NOXSE BOUNCE

RETANDERS THIT SIIER

LoAD CELL
SWIICURNS qCTAL

2. 150,
0. ad,
L7, .
LT 151,
0. 25,
Q, a5
€10, 12%1.
o, EH
940, 24511,
LT 45,
0. a.

0, 2500
&7, 19451,
(318 1251,
67, 25
&7, 100,
b7 1715,
a7y, adz0,
(28 93¢,
0. 200.
Q. 0.
(30 175,
&7, 175,
9. LIS
ard. 24713,
&t 2101,
208, 2202,
130, 1781,
Alb, 18371,
atd. 7354,
L3N 1926,
"o, 2154,
AN Fl-3 ™
Y 175,
ki 550,
. Lo,
0. Q.
i .
b7, 127,
B, 715,
FITH 470},
0. 125,
e, 1301,
0, Uk I
&7, 450,
10497, 1505,
2. [
67, .
200, 131,
&7, 150,
b, 190,
[ TEN
b, 1504,
28 e,
2. 1176,
0. 0.

- ———
iy, h9N2, 109ula,




Table J-9 (Option 2)

OPERATIONS & MAINTENANCE COST SUMMARY (1979 DOLLARS)
(DOLLARS IN THOUSANDS)

HarLROAD
BALTINOAE £ OHIO kRt CO.

PANGOK & AMDOSTCOR &) CO.

PESSENER & LAKE ERIE AR (O,

BDATON L AAINE CCNP,

CAMAD AN PACIFIC [IN RAJAE)

CENTAAL YERAONT muf :ﬂ.

CHESAPEAKR £ OO0 ANT €

CHICACH & TLLTNOIS nlnLllD Y Lo,
connalt

DELAMANE € HULSON RWY Co.

DEIROLT E TOLEDOD SICAKLINE 1 CO.
DETAOIT, TOLEDG ¢ JRONTON M CO,
FLGIM, JOLIBT & EASTERN FVY CO.
GRAND TRUNK VESTERM 3K CO.

JLLINOLIS TEHAINAL BK CO,

LGNS TALAND B CO.

ALLKE CENTRAL MR CO.

NORPOLK G WESTERH BNT CO.
FPLATEDURGH & LAKE EMIZ B2 CD,
RICInOMD, TRECIKTCKSAUND © POFORAC &
WESTERM AARTLARD AT CO.
CLINCHFIELD AR CO,

FLOF1DS EAST COAST MY CO.

aROALI A KR CO.

TLLIDOIS CRNTIAL GULT ME CO
LOUISVILLE € XKASHELLLE 3a €O,
STABGALD COAST LINE WE Cu,

J0UTHERN AT. BT3TER

ATCHIZON, TNEERA & SANTA FR ur co.
BUNLIKGTON SONVHERN €O,

CHICAGO & WORTUSESTEAN Ta4dSK, CO.
CHICAGO, AILN., 3T, PAUL £ PACIFIC N
CUiCido, NOCK [SLARG & PACIFIC B2 CO
COLONADD & SGWIIENN PUY CO.

DRAVER & NIO GRANUR WROITENN 88 CO.
CULUYU, ALSSAp2 ¢ [aCh papdr pn) <o,
AULUTI, WINWLFED L PACIPIC WY

FORT NOATI & DENYEN RMY Co.

RANIAS C1TT SOUTHEN® AWt CO.
AESANUAL-KARSES-TRIAS PR CO.
#ESSOUEE PACIPIC MR CO.
MORTIN RSTRAD FAclrlc [LE<"N
s, LOUIE~SAN FEANCISCO mud LO,
£f. LIUIS JOUTUNKSTERD SeY CO.
200 LINE 0N Cd.

SQUTHREN RPACKFIC CO,

1RIAS AEEICAA w3 CO.

TOLEQO, FRORIA & NESTENE RN EO,
¥ploN PACIPIC BR CO,

EATEFY FACIPIC BN CO.

ALTON & ACUTHIAN RN

PELT kA CO. Of CRICAGD
1nDYARS HARDOK BELT HN O
TREALNAL bR AZEN. OF 9%, I.alit:

unl an <o,
TOUNGSTOEE & SOUTHEAN RNT (D,

01l

LOAD CELL
WETANPERS  TEST 51TPRS
020. 0.
a. 0.
0. 146,
AL tin.
0. 0,
o, a.
456, [FLYN
0. f.
RERAS 1740,
0. 24,
0, t.
168, 0.
164, FI TS
Q. 124,
0. 124,
wa. 124,
o, 144,
d20. 87,
0. 124,
161, 0.
16N, 0.
0. 124,
0, 124,
[ 0,
W91, 470,
492, s,
28, 622,
98u, ah9,
492, ald.
1140, 1616,
164, a1,
Jae, 110,
164, 622,
[ 0.
164, 174,
4, LHLB
0. Q.
0. 124,
0. %,
a, [Tl
i34, wl.
0. [
168, 1298,
e, a4,
0, 9.
BB 105,
0. U,
0. 124,
2. 1m.
0. 124,
160, o,
164, 0.
e, 128,
164, [FLY
5. 0.
18, e
ALH LS 11,

SWITEIENS
113,
97,
0.
1760,
LN

210157,

J-22

A0URCE

LOMD CELL
PETARDEFS  TRST S1TED

ToTsl

FALLLI N 24, 12LEN

SNLICHENS

226,
S8,

115108,

13114,




i .
Frith ety U i A e i

oyt

RAILROALE

BALYIADRE £ OHlo M l:n.

rahgaR £ agpasrool A CO.

RESSENEN £ LAKE mt s Co,

BOSTON G AAINE CONP

CAIADTAN PACTTIC ul AATNE}

CENTRAL YERBONT ad} CO.

CHESAPEARE & DNID M%F CO.

CHICAGO & TLLINOIY ALOLAND NeT CO.
COKNAIL

DELAWANE £ INOSON KT CO.

peiao1t & tCLEGD SUOMRLINE MK ta,
pRTO1T, TCLEDD & I1MONTOM KB CO.
ELGIN, JOLIEY £ KAST) kWt co,
aRAHD RUHK WESTERK DN €O,

1LLYNOES TARAINAL P €0,

LUNG TLAND RR CoO.

BAINE CENTNAL PR (O,

NOTFOLE & NESTINN ¥ co.
PITTShUNGI & LAKE 1538 AR C

NICHURDND, TREDINICEIDUNG € rofuuc ¥
WESTELN SLRTLAND WYY CO,

LLIRCHr] X Coi,

FLORIOE BAST COAFT FMT CO.

GEURGIA AN CO.

ILLINOTS CENTEAL GULF %m Cu,
LOULSRILLE & NAANTILLE AR CO,
SEADOATID COAST LINL N CO.

SOUTHERR RY, SESYER

ATCHUESHH, TOPENA © SANTA PR JMY co,
AURLINGTHS RONTUENN D0,

CHICAGD G NORTURZSTIAN ThANSK. Cu.
CHICAGD, AIL¥., 57, PAUL & HACIRIC &
CHICAGO, ROCK 13LAND & PACTHIC MM €C
coLoMDO & SQUYAERN IWE CO.

LRBYEN & RIC GAALDE ¥ESTE
DULUTH, AI3SARE L TRON
DULUTU, WTNNTFRG & HACT
FOKT NOBTH ¢ DIBvER XF CO.
KARZAY CITF JOUTHEM NNY CO.
N13JOUAT-RANSAS-TR14E RA CO,
ALSIOURY DPACTIIC MR €O,
AQUTHUESTRNE PACIIIC AN CO.

AT. LOUIS-3A8 PAARCIDCO WWE CO,
3T. LOUIS JOUTHVESTINR MY Co,
100 LIAE KR CD.

BOUTHRER PACIPIC Co,

TUEAS MEEICAD WNE COy

TOLEDO, PEGHIA & vESTARN AR CO.
URJON PACLIPIC M CO

NESTERN PACIPIC MR :D.

ALYON & HOUTDERE AR

OFLT AR CO. OF CHICIN

ILDTANA BAAUDA BELT MK C
tumuu AR AKSR, OF MY, :.ouu
UNION MR CO

I'l:llllﬂ"oll G SOUTIELD putT CO,

an L0
Nt cth.

L4

T e et

_ToTAL

Table J-1Q (Option 1}

OF SERVICE COST SUMMARY (1979 DOLLARS)

{DOLLARS IN THCUSANDS)

PEVORE TAI

cemmererwmmegmfAnm et rm gt aur . ———

NCISE SCURCE

T T LT LTI TP P

LodD CELL
ACTAADEAS  TEST SITES  SWIYCHBNS ToTal

o, 0. 116, b4,
0. 4. [N 6.
. 0. 0. 0.
91, 0, Ba, 101,
0. 0. 1. b
g, o, 1. 1
291, 0. 180, aM,
0. 0. LB a.
o, a. TN, aho7.,
a. L1 5). 51,
97, 0, 0, 97.
a7, 0. 0. 125,
97, G, 1"a. 25,
[N o 180, 140,
. 0. 3. 3.
7. o, . 119,
2. [} EIN M,
bITH 0. 184, 872,
[0 o, 104, 108,
97. a. it .
9. a. [0 "7,
0. Q. 30, 20,
0. a. 20. a0,
0. 0. 11, n".
198, 2. 255, a9,
190, -0 135, 29,
194, 0. b, w0,
a5, 0. ial, TaT.
198, a. 207, “.
582. a, 4213, 1805,
7. 0. b, .
194, . 1348, 502.
9. 0. 112, 119,
0. 0. 28, 0.
97, 8. bl 159,
[ [ 19. 19
[N . a. o,
0. Q2. B, a.
0. -2} . 18,
o, a0 7. Yo
19, 0. 5o, 70,
0. 0, LS ",
1, -3 LN anl.
7. 0. Wy, 236,
' [ 1. 3.
wh, a. B0, 1125,
0. 0. 0. .
[ [ a. ]
194, o, 1. Shira
[ 9 o, 17. (1
7. 0. T4, 13¢.
7. [ Y Ths .
19, d. 160, 3.
97, [} 0. 195,
. 2. 195, 296,
1. N 0. 9.

ThE3. 0. Hoes.

J=-23

arn

uop Sk soubck

Til

LOKD CELL
WETAUDERS TLSY JITKS  SWUTCUEAS Tl

ALY 0. 5. 30%,
a. 9. 2 2
[N 0. 0, Ve
2. 0. 45, 98,
a. 0. 2, i
0. a, a 2.
157, . T4, 2.
0. ¢. . 13
995, 0. taua. ELER DS
a, Q. 9, 29,
51. o, . 52,
52, [ 15, 118
52. a, b4, i,
Q. a, . To.
o, 0. i 2,
52, Q2. 12, by,
Q. 0. 17, 1.
210, 0. L2, a7l
0, o, 5, 55,
52. 0. (TS (LN
52. 4, 0. b2,
o, o, 1", 1t
n. o, ", 1,
0. 0. [ L.
0, a. 8. FL¥N
105, o, 127, Firs
195, o. 113, i,
262, 0. hed, 415,
108, . Ha, At
3, 0. 495, 159,
52, 0. Vit hy,
105. Q. o, .
2. a, 125, 176,
9. o, 1", i,
2. 9. 13N 0&.
o d. 26, 21,
o, 0. 0. 0.
o, '8 LD 5.
e L% 3. 1",
Q. . “n, 8,
105, 0. FLLE Jut,
2. 9. s, a,
53, O . [ 218
1. 8. 5%, i,
b, 0. a9, a9,
243, 0. a5, s,
a. o, a. 0.
0. [N d. [
145, . et Jub,.
. 0. 9, 8
52, [ o, ",
5t b 1. 93
105, 0. ", 195,
53, .8 53, 165,
52, LN 107, %o,
52, L0 a. 5%
[1k1 N 0. SuiN, [TTFR




Table J-10 (Option 2)

our
(DOLLARS IN THCUSANDS}
BKFORE Ta3
o T
¥olsz SOUECE
LOAD CRLL
FAILROAD SETARDERS  TRST SI1TCY  SUITCHERS TOTAL
bALTINOFE £ DHIG AP CO. s, 0. 2. M2,
EANGOR € LEODATOOK MR CO. [N 0.
RXSSENER & LAKE ZRIE R0 LO, 0. 0.
POSTON & AATNE CONP, 97. . 01,
CANADIAN PACIHIC (1N Jlllll] 0, 0 L
CENTAAL YENBORT RAT CO . a. .3 3
CHESAPEAKE £ G0 AWT CO. e, [ 567,
CHICAGU & KLLINOLS nmun n go. 0, [ "
CRNKATL 2., a. S5,
DELAWARE & UUDECH R¥T COD. Q. 0. 0.
DEINOIT & fOLEDD SHCABLIME AN CD. 91. 0. 47,
pEYNOLY, TOLERO ¢ 1NCNTON AR €O, 97, o. 1),
tLOIN, JOLIET & BASTEAN WY (O, st. 0. 28,
GRAND Taumwg WESTRSY KM CO. 0. o. 179,
TLLINOIS TERALAAL K} CO, 0. a. 3.
LONG ISLAND KR CO. 7. a. 125.
MATHE CEATRAL 5k €O, 'N 0. 19
HORPOLK & WESTERR MY Cu. a5, 0. 1187,
FrEvaBuNGn & LARE ANIE RA CO, a. 0. 132,
AICUADED, FPREDENICKIBUNG & POTDRAC B 97, [ B 125.
SESTERH AR !.no a4l co. 9. 0. 47,
CLINCUFIELD . 0. %,
rLORIEA FAST our MY Co. 0, 0. 24,
GBURGIA BA €O 8, o, 18,
ILLIHOLS Cllflll. auir EN CO. 299, B, 616,
LOGISYILLF & MASURILLE ¢ CO, 9. o, 39,
SEINCARD COMST LINK MR CO. 194, . sos
BOUTHEEN MY, IRSTRA 582. a, "
ATCHISCH, TOPREA © SiNTL FB JOf CO, s, o 55
BUALIKUTON BONLULAW CO, 679, 0. 1112,
CAICAGG & AORTINKIVEIN THANSE. CO. 47, B, 174,
CHICAGD, AIEN., 3%, PAUL & PICIFIC B 194, 2. 508,
CHICAQD, ROCK llLllD( TACLHIC AN CO a27. 0. 137,
COLORALOD B JOLY)IERN MUY CO. 0. o. 5.
DERYER & RID dPARCE aR3ER 9. &, 175,
.5 a. 50.
&, 0. .
CO. 0. Q. ",
RANSAS CITT SOUTUERDN Y CD. 0. 0. 105,
E1930URTI-RAREAS-T2243 RA CO. 0. 4. 9.
A133008) PACEYIC NN (0. 194, 0, [T
FONTHOESTEAR BACIPIC KR CO. [N [N 20.
AT, LOBIA-NAA FRALNCTACO AT CO, 1. o, 20f.
3%, LOULS SONTURENTII Mek CU. 5. N .,
BOb LINR B £O. 0. 0. 42
sourneep PACIPlc rn- S02. Q. 1657,
TRIAE AEKLLTAR BMNE C ¢, 0. 0.
TOLELOD, PECALA B ll!llll A L0, a. 8. ¢,
Yi1an PACIPIC BA T 8. [ B 141,
WESTEND PACIFIC ll Cﬂ. (.0 &, a0,
ALTON B SONTUEEN M 7. 0. 139,
ERLT AR CO, OF CUICH 7. L 5 195,
IB0IARD NIABDOR lﬂ.f ll 154, a. ala,
TEEAI AL ll a3t of 3t. :.olus 7. [ B 213,
Unios Ak & 7. 4, 353,
l‘ﬂlllu!.fﬂll l SGUIHERN RET Ch, 7. a. 7,
21, [N 1908,

ioﬂl
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OF SERVICE COST SUMMARY (1979 DOLLARS)

APIER TA

rEEmAtLEEerE AN ErAmAmfAEEALLEEY AL, e m—_
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LOAD CRLL
KETAMDEES TEST 3ITHS
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Table J-11 (Option 1)

DEPRECTIATICON EXPENSE SUMMARY (1979 DOLLARS)
{DOLLARS IN THOUSANDS)

IOI Sl L1 ]

LCAR CELL Luln [£17]
EAILADA TEST SITEY  SHITCHERS TOTaL PETARULKS TESY BLTES  SVWITCAERS W0TAL
BALTINONE & OHWIO AR 69¢. 0, 1, mar. 120, 0. 190, HI'N
BNQON L ARQASTIOOK WA CO, 0. t. ", 14, 0. o 6. '™
AZEJENAN & LAKX Inl Ay o, [B 150 0. 157, 0. 13, 0, 2.
Jo5taH L ALINK Con ", 151, HES $11. an, 72, 9. i,
CARMOLAN PAC) 1T un nun:; [ 0. T. 7 0. 0. X )
CENTIAL TERNIET BKT €O L 0. 0. 1. 7 a. 0 1.
CUESAPEIKE & DHIO Net C 122, 157, ITEN FLEY) 210, 1, 157,
CKICADD & ILLIRDIS uml.nn By co, 0, Q. 2, H o, . 9.
CONRALL 3T 2. 6702, 2, 15a, 01 loBl,
JELAWARN £ HUDIOK RWT €O, 0. 157, 130, ot [N 2. b,
IRTNOLT & TOLEDD SUCABLIND AN €O, 114, 'Y o, 1, a0, 0. a.
OETNOTT, TOLYDO & JAONTON BE CO. i, 0. o8, nz. #a, 0. .
ELGIN, JOLIEY £ EASTEAR AN {0, P, 15, . 819, #0. 12, tid.
JAAND TRUNR ¥RLTEAN RN CO. 0. 157, mz. 499, 9. 12, 15
TLLIADES TERAINLL A CO, o, 157, 1. 164, o, 1. 1.
tong ISLIND AB TO, 178, 151, 55, 186, 0. 12, 75,
ALINE CEVTRAL AR €O, ¢, 151, 75, 23), 0. 12, 35
SONFOLE ¢ WESTERN MMT CO. 696, 1o, [ILER 2901, 70, 507, Sad,
SLITIPURIN © LAKE EpIB 02 Cu o, 157, %), "o, 0. 12, 16,
RICUAOND, FREDINICEIMAG ¢ rnranc x 74, o, 45, 229, 40. 0, 25,
NESTERN AANYLAND MWY CO. ", a. a. 17a, o, [ -9
, CLISCHEIELD EA €O, a, 157, LIS 0%, 0. 2. 28
FLGAIDE EAST COLST VY U, o, 1512, 48, 205. 0. 1. 22,
GPOAGIA MR cO. 2. a, FIN 21, o, 9. 1
ILLINOTS CEMTRAL GULY AN CO. 3NB. 1104, 832, LN 150, s07. ub.
LOUINYILLE £ NASUFEILLE Mk Cu, . 157, a8, 1080, 160, 12, 288,
SEABOARD COAST LINE BN €O. JLLE %29, 2. 1579, 160 189, "L
SCUTUER BT, SYSTER ato. s, 139, 192}, %00 1n5, 1a0,
ATCHISON, TORKEL € SAATA P XKT CO. 218, 107, a0é. 1691, 150 Jua. 23).
BUNLINOTON ROKTUEAR CU, to4a, 045, 3N, 5103, “ab. i, $23.
CHRCAGD & WuRTHMESTRAS TARISF, CO, . 1o, 511 1803, wo, 567, .
CHICABN, NIlw., 3%, PAUL & PACIPIC & 248, 2201, 182 10, 16d, Wi I,
CHICAOL, MOCK 1SLAND £ PACLEIC A8 CO ", 0. 566, 1528, 1A n, 1,
COLCAADG & SOUTLENN WY CO, Q. 0, LD v, ?. . .
DENFER & IO SRADDE WESTREN AN CO, 1. 57, 150, ag2. a0, 1% &%,
BULUTE, AI3SANR & 100N NAKOE BT CO. 0, e, 96, 213, 0. 2. 4.
QULUTY, NINNIPRG £ PUCITIC B 0. o, a. 4. a. 9. 0.
POAT DN & pEWIR r e 187, . 114, 0. 12. ¥
JANSAS CITT s2aUTUR n. 157, s, 506, e 2. 160,
BUAIOUNT-KANSAS-TRAAS PR CO. 2. 151, [TEN FTTH 0. I¥y us.
HALUSOURT PACLELC WA €O, 1T 629, 1204, 2243, LTS HTH 591,
NOLTHRESTRAN FACIPIC NB CO. & 2, 'S Ju, kR J. Ve
Sf. LOVIS-SAR FRANCINCO ANY €O, 174, 157, 156, [T1N 80. 1. k.
St. LOMIA SOUTUNISTRRN B CO, 1, 0. 2%t ", a0, o, t2d.
500 LIPE BA O, 0. 1. 114, 115, [N 12, 02.
S0UTHER creic Cﬂ- n7d. 2340, 2037, 5201, 410G, V1Dy&, [ LT
TREAS NALICAN RN} € G, . o - a. 0. 0.
101800, MONIA £ llsrlll M co. a. 151, 9. 157, Q. T2 Qs
UALON #ACEPIC BR CO. pTT N 1. LITH 1739, 180, 21 410,
HEATRUN PACIPLIC &R Cn, a. 141, 1t 198, [ n. I,
ALTOR & BOKTHEZRN MR 174, Q. o 256, (1N 0. 18,
BELT AK €O, OF CHICMIQO T, de 104, 35y, 40, 0, 65,
TADIANA MARDOA BALT MK €O . 157, A, 9tk 160, 2. 189,
TINNTHAL Lh A334. OF 8T, t.nlll! 174, 157, 11%. 874, a0, 1. 116,
dilop AR 0O, 174, G. 108, &0, 8. 9. 213,
taumGsronn & aoutuRes AE C9. 17, 8. % 174, a0. (8 0.
S R A 8 e A B A A A mn BEAmEERES L EEEEES R B SdmreA R ASe amy RS G ————— S ————r T e, =y E———
LLITYR [FYIT 050, ns1e. 54154, &35, %25, LN T
J-25
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Table J-11 (Option 2}

DEPRECIATION EXPENSE SUMMARY (1979 DOLLARS)
(DCLLARS IN THOUSANDS)

BEFOGE T4T
NOIZE S0URCH dCEss Scuuce
. LCAD CRLL LOAD CELL
TATLIOAD RETARDERS TEST SBITES  swiVeneos TOTAL FETARDENS TEST S11ES  SVITCHEMS wral

e mmmEmner beTEss Ak —- At Emm. - amae TEAermmmms mmemm - o e emA Res AmeeATAEEE WAtammmSEee mecsM4tmr=m Anerammmar SeEasteracs
BALTINORE E O4I0 B CO, . e, shu. 1424, w, a.
PASGOR & JNOCSTOOE WR CO. [ ¢. 1, 14, 9. 0.
RESSEAED § LARE TMIE RR fO, [ ¥57. a. 157, [ 12.
BOSTON £ NATHR COHP. e, 15y, 2400 591, 40, 12,
CARADIAR PACIHHIC HI ArE) N q. EN 7. o, o,
CEPTNAL VENRONT DWY co. [ D. 7. 7. 0. 0.
CURSAPEARE € GIID ul 0 696, 1739, 286N, JH B 196,
CUICAGA € TLLIKOIS ALOLAND WKY GO, o [] 1. [ [N
CONPATL w20, 14188, W, 101,
DELAMARR £ NUDSOE WNY O, 157, 12A, 0. 14
NEINOTY £ TOLELO SHCRELINE M4 LO. 0. 174, TN Q.
bpEymoIt, TCLIBD & IRONTON U CO. 0. 163, Ao, n
FLATA, JOLIEYT { EASTEMP KN} LU, s, asb. (TS 184,
URANGD TRUNK WESTENN MR CO. 15T 595, 0. 7.
ILLIMND;S YERATHAL Wi CoO. 151 164, o, 2
10NG I5LARD MD €O, 157, s00, an, 71
HAINE CENTHAL LR CO. s, a1g, a, 145,
HOAPULE & MEBATLRN BWT FO. 1101, ivgo, 10¢. 50,
PIVTSAURGL & LAKE XNIR A € 157, vy, a. 13
BICHAGED, FHEDIRICKESADRG & rurouc r 0. TN a0, o
MESTELR AARTLIED ANY CO. 0. 1, 80, g,
CLINCUPIELD AN CD. 157, FALE 0. 72,
FLONIOM PAIT COAST MIT CO, 157, FAL N N 12
GEONGTA &h €0, 0. 1u, o, o,
TLLI#OTS CENTEAL GULF k& €O, VoY, a7, 180, 507,
LOUIGOILLE & NESNYILLE AN CO. 115, 1569, mo. 185,
SEABONRD COAST LINE NM €O. 167, 1901, 10 i,
SOUTHERN AY. A1 15, AN, abo 185,
T . 1958, o ST
20835, LTE L% 560 e,

X 161, sz, ug. F
CHICAGD, AILY,, 8%, PAWL & FACIPIC A 2203, 3515, 160, 1013,
CHICAGE, ROCK ISLARD & PACIFIC ap CU 187, 1692, Ho, Ly s
CuLloRAnn £ 30UTHIRS MMY CO, a. bé, ¢, 0.
BERVEN € HJC ODANEE WESTIMN ¥X CO, 157, 523, ag, 12
CULUTE, AI434BY & TRON RADNGE kNt Cu. 157, 208, 0. 4.
BULUTU, WIBEIPRS & PACIPIC DNY a. 0. 0. 0.
FGRT WOKTH F QED Y €0, 157, 1%, 0. 12
AANSAN CITS SOUTHORA Bwi {0, 145, bt o, 155
AIBBGUEL-KANSAS-TRRAY #B 0. 157, 197, 8, 72
N1330URT FACIFIC MR <O, 629, FOITN IT A uy.
HDATHWRSTANN FACLPIC RE CO. o, an, f. 0.
&%, LoViI9-3A0 Failiciaco RMY CO, 1%, iau, ['TH 1.
5t. LOUIS SOUTUMEATEAR XMb rn, 9. 546, . o,
500 LIRE pp (0. 115, S40, ¢. 185,
S0NTHRHS FACTFIL r:n. FRIO-N w000, apd, 10tb.
tuu HEXICAR ANT € o, o 0. 0.

101ED0, pLudls & I!I'I'lllll AR CO, 157, 157, 0. bk
Uniox HMCIFIC N CO. 472, 2152, 0, anr.
SASTEAN PFACIFIC N CO. 157. 205, Q. 32,
ALTGN & SOYTULIA XN a. . a0, e
PELY AR CD, OF CUICAOD 0. 413, a0, a.
THDIARA JHANACE MELT AR CO, 157, 1022, 160, T2,
fEMnIMAL n isan. or sT. lovis 157, 19, (18 72.
uston O. 196, 80, 0. 196,
luHNﬂ!TOI! l JOUTHIAN Bad Cﬂ. 0. 0. 174, 80, . 'K
1074 1btb. 1025, P11 9675, Tané. 10122, 10473, 1051,
J=-26
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Table J-12 {(Option 1)

INVESTMENT TAX CREDIT SUMMARY (1979 DOLLARS)
(DOLLARS IN THOUSANDS) REPLACEMENT ASSUMPTION APPLIED

1040 CELL
RAILHDAD N4NZ PETRLUEAS TEIT GITES

EALTINONE € 0410 NR CO. 15¢, 0.
BANGOR ¢ AROOSIOCE ¥R CO. o, a.
PESSENEN £ LAKE EXIZE WD CD, o, 18.
NOSTON & MAINE COAP, 3% 1.
CANADTAR PUCIPIC (IN MAIRE) 0, a.
CENTRAL TEAMINT HNE CO. o, .
CHESAREAKR £ OHIO RYY €0, 117, mn.
CHICAGO C TLLIAOIS ATNLAND R¥E CO. [ 0.
CONRAIL a0, 256,
BELANAXE C HUDSON RWT (O, [y 18,
BETEOIT & TOLEDD SMORELINE MR C3, 1%, 0.
NEZAOLT, TOLEDD & IMCWYON BN CO. 19, 0~
RLGLN, JOLIET L BASTYEHSE AT CO. 9. I8
dRAND TAUNK NESTERN BN €O. 1. 8.
ILLINGIS TRRAINAL ME CN, ' n, 10.
LENG ISLAND Kb €O, 1. 18,
AMINE CEATRAL Mh CO. 0. 10.
BORPOLR L MEATERN BT (O. 156, 128,
PIITSHUNGD ¢ LKL EEIK AN CO. [N 10,
PICUROND, FREDERICKSBUN) © FOTORAC a§ CO. 19. 9.
WESTERN AMTLARD QUK CO, 39 0.
CLIXCOPIELD AR €O, . 18,
FLOKIDA RAST COLSY RMY CG. Q. 16,
GEQRAITA kA CO, 0. N
TLLINOIS CENTRAL QULF RA CO. 78, (PI'N
LOUISYILLE & BESHVILLE Mk CO. 70, .,
ERANOAKD COAYT LINE AR CO, T, n.
snytiine a1, SISTER 195 7.
ATCAISUR, TOPERA £ SANYTL PE MEY CO, 78, 9l
BUNLINGTOR BNATNEAR ¢O, 30 238,
CHICATG € ADKTUNESTERS txANSP. CO, 39. 128,
CHICAO, PILN., S, PAUL ¢ PACIFIC kE CO. m. 58,
GHICAGO, 10CK ISLAKD & PACIFIC RB CO. . ay,
CULOAABO & SOUTIERA EN Y CO. & a.
BEHYER & PTO GUABDE MRITEEN mB LD 4. 18,
BULUYU, RISS 1&UN RANOL AW LO. 0. 1,
BULUTH, K&} 3 ACIRIC MUY 0. o,
FOAT NORTY C¢ DEAYER BH Y Lo, 04 10,
RAESAS CITY snutnKn 0. |I'8
BLSFOUNL=RANTAI-TRE 0. té.
AIASMURI VACIEIC AD CO 4. .
HONTUWESTERN PACEFIC 0. u.
&7, LOULS-2k1 FXARCE e Co. 14 ",
87, LOULS JCHTUNESTRAN KNE CU. 1% o,
A0 LLAE kN €O, &. (LA
! LONTEERD FACLFIC !.n. 195 L
TELAS MBLICAN RME 0. a,
! TOLEDN, FRNALA & llsﬂ!ll b co. a. Ty
Umiol PACIPIC MR CO. 19 15.
NEBSTERR PACIPIC BB CO. . ia.
ALIOR & SLUTHRAK Kk 1%, Q.
OELT KN €0, OF CHICAGO 19. 0.
A BELY RA CoO, 78, 1.
usn. oF 3%. LOUIS 19. 18,
L] 11, 0.
10UNSITONN l S0UTHRNH WNT €O, 39. o

[RaStutupety [ [E— o

! ™A 076, FLXLN FLN 3156,

J=-27
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Table J-12 {Option 2}

INVESTMENT TAX CREDIT SUMMARY (1979 DOLLARS)
{DOLLARS IN THOUSANDS) REPLACEMENT ASSUMPTTION APPLIED

WOLSE SoukcR

LuD CERIL
RATLEOAD NAN FETIRDERS TRST SITES SuITCUBES TOTAL
EALTINONE £ ONIG RR CD. 98, 259,
DANGON £ ANOOSIOCK MR C 0. 2.
PESSEAEN € LAKE IR1 0, 18,
ROSTON & RAINE COW ITH 87,
CANADIAN PACIPIC {1 NALng) 0. te
CENTR4L YERAONT BT CO. 0. 1.
CUISKPEAKE £ 010 BNY GO, 156,
CEICAGO & TLLINGIS BIDIARD NT CO. 0.
CONRARL 096,
DELAWANE © HUDSON ANT CU, o
DETAGIT & TOLEDO SJGRELIME M8 €3, 19,
DESROIT, TOLEDO C IAONTON EX (D, I,
[L01%, JOLIET & KAstERM Rwi (O, 19,
ARARD TRUNK WESTIMN Rk CO. 0,
ILLINOIS T NiL 2D CO. 0.
LGNG T13LAND KR €O, ”.
ASINEZ CEMTHAL BN CO, 0.
WDRPOLK € WESTERN ANT CO. 195,
PLATSNURGH € LAKE RJIE WK CO. 0.
RICIAOND, PRERINICESAURG & POYORNC HR CO, 19,
WESTERR RANTLAND DNT CO. s
CLINCHETPLD %R (O, 0.
FLCAIDA EAST COMST Y CO. a,
GZONGIA WA CO. a.
TLLINOIS CEMTHAL QUIF MB CO, "
LOUISYLLLE € NASATILLE RR (0. "7,
SEAROAND COAST LINZ MM CO. 18,
an 2%,
"ni,
ai.
CHICAGD & SORTHNIITENN THANIP, CO. 18,
CHICAGO, AlLN,, 8F, PAUL & FACIPIC a8 CO. TH,
CRICAGD, MOCK JALAND & PACITIC RD CO. ",
COLONADD & SOUTAERS WNT CO o,
, UERYEF &L HTO GMANPE WESTENS AN CO. 19,
DULUTH, AIASANK L IROA RANGE RME CO. 0,
DULUTH, WINNIPRQ & PACIPIC a1 0.
FOET MONTU £ DENYRR MW CO, 0.
KARSAZ CITT SOUTWERN RNT €O, 8.
niss -EAOSASTIILS kA CO, 0.
(It PACIFIC R CO. 1.
SOMTINESTENM DACIPIC LA CO. 0.
3T, LOUTS=3AR PRANCISCO HMT CO. 19, LALE
31, LUNIS BOUTHSENTENN RME CO, 18, M,
aco LINE AN CO, 0. bl
aoUTares PACLFIC €0, FIIN [TTH
TEIAD MRKICAN MNP Cq, 0 Q.
ToLRb0, PEONIA & WESTEAR KA CO. 0. .
UNIOW PACIPIC OR (O, 304,
NEBTAAN FACIFIC b) CO. n,
ALTOM & SOUTEEAN 1A 51,
BELY RA CO, of chiciuo &7,
INDIANA ANNOR BELY BB CO, 1,
TRHLINAL RY 483D, OF 3T. LOVII 8,
i 0RIDA AN CO. 14,
I TOUNGHTONN & SCUSUERR WNE CO, 1.
fonL 3&22, 1541, an. an,

J-28
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Table J-13 (Option 1)

SUMMARY OF NET PRESENT VALUE OF ABATEMENT CASH FLOW

l\l'l.lo.lll HARE

(DOLLARS IN THOUSANDS)

saLsn
EFY OF TNCHINENTML

HKTARDEFS el

I!I.TIHON! ¢ 0110 2 co,

BANGRA E AROQOITONE MR CO,

RESICAER L LAAR ENLE RR CO.

ROSTON & HUINE CORP.

CANABIAK PACIFIC (IN AAIME)

CEFTRAL YEAAONT RXT Q0.

CHIZAPEAKE & QUIO RNY CO.

CUICAGo & ILLINOIS ALOLARD RNT CO,

COMAAT L

DELAVARE F (IEDSON AwY CO.

DRIKOIT & TOLLDG SHOMELIAR 6F CO.

p3tR0YY, TOLRNO & IRCHTON BE €O,

PLGIN, JOLIRT L BASYERN RWY <O,

GRAND TRUNK WERAYERN mp Ca,

TLLINOIS TRARINAL RE Cu,

1oMg ISLARD 32 CO,

NATEE CENTRAL RY CoO,

NOEPOLN F WESTERA RMT CO.

PTETABURGN & LAKE EBIE MR CO

RICHACHD, PXEJENICRSBUNG € mtouc & Co,

HEATZEN WANTLAED ANT CO,

CLIRCHPIELD R (O,

FLORIDA ELIT COAST EMT CO.

GLOMGIA AR L0,

TLLYNOLS CEutRal oULY BR cCO,

LOULSYILLE & WASNYIILE WA COQ.

SEABOARD COLAT LINE BE CO.

SOUTUERR K1, JTSTEN

AtCRIsSOn, ToPEML O SAATA FE R4T CO.

BINLINGTCH WORTHERN £n.

CUIChao & STERN ThAmSP. LD,

CHICAGO, AILE., 5T, PAUL § PACIFIC BB CO.

CHICACD, WNOCK ISLAMD & PACIIFIC i tu.

COLORADD £ 30JTUERN RN CO,

DERVER & NID QNAMDE Hlﬂ'lll Kk €9,

bulutn, Arssam & 7 R ANl CO.

DuLyTu, WINRLPED € IrlC (11}

FPONY WORTH & DEN¥ER 1o

KANSAL CITY SOUTLERS RNY Cn.

ATASOURL-KANSAS-T1REAS AR CO.

ALBSDURL FACIPIC AR CO.

NOATUNRSTERN PACRPIC MR C3.

3T, LMUIS-340 FRAANCISCO ANY CO,

8T. LGUTS TOUTINESTERS REY CO.

HcO Liak ax co,

JOUTIEAR PACIPIC CO.

THKAR AERITAR BNT CO.

TOLODG, PRNALE & WAOTENW RR CO.

UNIoN PACIIIC RN £O.

WEBTERR PACIZIC MR CO,

ALTOR & SOUTHARA BN

AELT BB CO, OF CHICLIGQ

TNDIANA nARPOR JELT BA CO.

TERNIBAL KD 4%SW. OF 3T, LOGIS
108 M CO.

# » VALUE LES3 TUAN Of KQUAL TO 1EMD

13619,

J-29

30Uk B
MBATENENT CRSH FiOW

SWIFCHERS

1338,
al.
0.
637,
at.
29,
1062,
én,

Tedot.

TOTIL

11y,

1135098,

L1

OF LASYU F1OkS

NLTH ABATERENY
=ag9lo, &
=077, ¢

v ToU.
LLRLT
=321t. 0

L2d)
8104, ¢
A3
¥/
~99)49. ¢
13z,
v =Talld, ¢
10080).
L4
=Uiku,
- 1519025, 0

LY LT
=2153005. ¢
“271)He, ¢
25464,
~2J49 0, ¢
=~y Thh. v
=TLyud.
~b&78uN, ¢

~44udai.
$395,
~5000, ¢
-HIHIIJ-
[

33301,



Table J=13 (Option 2)

SUMMARY OF NET PRESENT VALUE OF ABATEMENT CASH FLOW
(COLLARS IN THOUSANDS)

EATLRDAR NAND

parse SouNCE

APF OF INCLEAEMTAL SAM EAENT CASH FLOW

METIRDERY

MmN A mEE R e E NN SR e mwmEt M mayEEEwr ENsmAmEmmEe R

PALTIACKRE & Onfo BN Ca,

BANGOR L ARODSTOCK MR CO,

PESSEARR & LAKE RMEE kB LO.

HOSTOR L ARINE CONF.

CAMADTAR PACTFIC (TN AAINE)

CEATRAL YENAGNT KNT CO,

CHESAPFAKE L OHIO ki Lo,

CHICAQD € YLLINDIS WEDLAND AWF CO.
cONRAIL

DELAMAKE & MUD3ON EWY CO.

PETROIT ¢ TOLEDO SMORELINZ NR CO.
pETAQIT, 'T4LEKDO & IKONTOM KA Co,

TLOIK, JOLIZT € EASYEAR OFY O,

GREND THUNR YESTERN mL CO.

TLLINOJG TEEAINAL M €O,

tunc TSLAND 2 CO.

RATNE CENTRAL AR CO,

MIRPOLE € WESTERN RET [O.

FITTSDINICH € LAKR EXIR Gk CO.

ATCURUND, PERDEAICENECAC & POTORAC &3 €O,
FESTERE NARTLARD M¥Y €O,

CLIRCURTELD & €0,
1LOMIDA EAAT COAST
GRukulh WN cn,
1LLINOLS CRENTRAL GULP B8 CO.
LOUISYILLR € RASHYILLA MR €O.

GEAHDAND COAST LIMK N CO,

AGUTHPNN kY. SE3TPR

ATCHISON, TOPENA © SANTS FR BHY GO,
BUELIBATON NORTHEWN €O,

CHTCAGD & WORTHNESTIRN TRANIP. Cu,
CUICADD, &Iln., ST, PAOL & PACIFIC KF CO,
CHICAGD, MocA 1SLAMND & PACAPIC mR CO,
COLONADD & 3CUTHERN E¥T CO.

TEBFER & P10 GMANDE WESTELUN MR CO.
BULUTH, AI3ALPE & ThON NiMOR RN} CO.
BULUTH, MIANIREG & Fic it

PONT NONTI & SEAVE
XABSAS CITT 30Nth
BIBICURI~RANSS S
H1330URT LACIPIC AN CO.
NOATAMECTERS PFACIPIC BB CO.
2T. LNUIS~54R PRANCISCO ANt €O,
ET. LGULS SuuthWESTREAN BNY CO.
200 LISE W) CO,

LOUtukRK kacCLFIC cO,

FR145 ABLICAR RMNY CO.

TOLEDO, PEONIA & WESYEaR AL £O,
UNLON KECEPIC XA CO,

SEETERR PACIFIC KM GO,

ALTOR & SOUTHERE RM

BELT AT CO, OF CHICAGD

INETANA NWARGON AFLT Py CO,
TTARIOAL RE sSaN, OF 3Y, LOUIS
usior BN Co.

T01NGITONN & SOUTHERN MNT €O,

Femds A rra ety - A A —————

BuT CO.

-

* - FALUP L2383 THAN O BLUAL TO EENO

118,

A ————

11909,

LiL
OF CARl PLOMS

eyl SWIFCMERS 10TAL U1Tu ADATRRERT
0. Ik, r49LS6,
0. \2, =2875T. 0
114. 118, Qa700.
110, 1268, 141150, ¢
o, . ~23T. ¢
0. i, [
1293, Anth, ~qiHt0.*
o, 85, 405 V.
b6, o9y, /e
144, 49, “y9upT. e
¢. J43, 112.
0. 619, =TT
235, s, 'IO'H-}I..
110, . 4
140, 1%, ~HJak, ¢
118, 411, =1519880, 0
115, %)), =150, ¢
333 1%, %3907).
110, 146, =h2 M.
&. L46. 51532,
0. nl. 12246, ¥
1A, 10%. i
1. Ju. 052d.
a. 106, [ F4Y
2. Wi, aN0Hg. 4
435, 1516, =2534ba.Le
S8A8. Jbdl.
235, 512%.
s“ao, pIBL
1529. 118,
613, 369,
1ua6, 5128,
s08. 1204,
0. .
118, 1056,
140 500
0. [
14d, 0.
235, 1417,
11d. st
70, 6155,
0. (11
V14, than,
0. 1405,
PRl §le.
liun. 11940, LRI
u. 4 §4¥5.
1ig, ma. =bubio.
154, (i *119932.¢
118, P ~312v55. v
0. .
a. 16et.
118, PLLL N
198, it
LD 2278,
0. ).
16464, 4T, ILTTAEN
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Table J-14 (Option 1)

RAILROAD COMPANIES WITH POSITIVE NET PRESENT VALUE

RAILROAD NAME NET PRESENT VALUE

Bt A A S el 2 €0 i o By -

e o T A e e W B w o b v ) mw e A D SR SN N R S R W R W W

BESSEMFRR & LAKE TRIT RE CO. . 84700.00
CHICAGO ®» ILLINOIS WIDLAND RHY CO. 4072.13
DETROIT &€ TOLEDO SRORELINE ER CD. 121.74
ELGIY, JOLIET & EFASTERN RAY CO. 108003.06
NORFOLK & WESTERN RWY CO. 540457.25
RICHMOND, FREDERICKSBURG & POTOMAC KR CO. 51554.32
FLORIDA EAST TOAST EWY CO. 20565.77
SOUTYERY RY. SYSTEYN 253268.62
DENVER & RIO GRANLCE WESTZRN RE CO. TT64E.T5
DULUTH, MISSABE & IRON RANGE RWY CO. 7065.81
DULUTH, HINNIPES & PACIFIC BWY 61207.11
MISSOQURI PACIFIC KRR CO. 453211.56
ST. LOUIS SOUTHWESTERN RWY CO. 24613144
SO0 LINE RR COQ. 101422.94
TEXAS MEIICAN RUWY CC. 939£.00
ALTON & SOUTHEEN RRE 12401.82

813E5.89

UNION BR CO.

J-31
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Table J-14 (Option 2)

RAILROAD COMPANIES WITH POSITIVE NET PRESENT VALUE

BESSEMER & LAKE ERIL RR CO.
CHICAGO 6 ILLINOIS MICLAND RHY CO.
DETROIT & TCLEDO SHORELINE RR CD.
ELGI¥W, JOLIET & EASTERN RWY CO.

NORFOLK &
RICEMOND,

WESTERN ERWY CO.

FREDERICKSBURG & PCIDHAC ER CO.

FLORYDA EAST CCAST EKY CO.

SOUTHERN RY. SYSTEM

DENVER £ RIO GFANDE WESTERN RR CO.
DULUTH, MISSABE € IFCHK RANGE RRY CC.
DULUTH, WINNIPEG & PACIFIC RWY
MISSOURI PACIFIC RR CO.

37. LOUIS

SOUTHWESTERH RWY CO.

800 LINE RE CO.

TEXAS MEXICAN BWI CO.
ALTON £ SOUTHEERN ER
UNION RE CO.

J=-32

HEI PRESERT VALUE

84700.00
4050.89
131.74
107630.50
539073.19
51521.83
20523.28
252288.19
77518.25
6980.84
61207. 1
452106.87
245897.75
101158€.62
939Z.00
12338.09
771101




Table J-15 (Option 1)

RAILROAD COMPANIES WITH NEGATIVE OR ZERO NET PRESENT VALUE

FAILROAD HANE

NET PRESENT VALUE

ot TR S A W YR e W T R k= e e TS A e T S oy o

BALTINORE & OHIO ER CO.
BANGOR & AROOQSTOCK RR CO.
BOSTCHN & MAINE CORP.
CANADIAN PACIFIC ({(IHN HAINE)
CYESAPEAKZ & OHIO ERY CO0.
DELAHARE & HUDSON RWY CO.

DETROIT, TOLEDO & IRCNTON &R CO.

ILLINQIS TERMINAL RR CO.

LCHs ISLAND RR CO.

MAINE CENTRAL RER CO.
PIITSRURGH & LAKZ EFIZ RRE CO.
WISTERN YARYLAND RWY CO.
ILLINOIS CENTRAL GULF ER CO.
LOUISVILLE £ NASHVIILE RR CC.
SEABOARD COAST LINE RR CO.

ATCHISON, TOPEKA & SANTA PE RWY CO.

BURLINGTON NORTHERN CO.
CHICAGQ & NORTHWESTERN TRANSP.
CHICAGO, MILW., ST.
CHICAGO,
COLORADO & SOUTHERN RWY CO.
FOFT WORTH & DENVER RWY CO.
KAIISAS CITY SQUTHERN RWY CO.
sT.
SOUTHERN PACIFIC
TOLEDO,
UNION PACIFIC RR CO.

WESTERN PACIFIC RR COQ.

BELT RR CO. OF CHICAGO

INDIANA HARBOR BELT RR CO.
TERMINAL HR ASSN. OF sT. LQUIS

co.

o PBLI pmeT  T

co.

PAUL & PACIFIC RR CO.
ROCK ISLAND & PACIFIC RR CO.

LOUIS-SAN FRANCISCO RWY C9O.
PEORIA £ WESTEERN RR CO.

J-33

~48930.03
-28757. 34
-143180.37
-2277.24
~41051.67
-99359. 44
-74333.25
-8344.13
-1519625.00
~-15799.37
-51831.80
-12246.35
-479943.56
-253034.462
-27384€.44
-23494E.12
-B49758.50
«76296.50
~657404.31
-504332.25
~45008.47
~18915.26
~32829.21
=-11950.25
~448023.44
-5879.60
-738802.237
~322533.75
~6296.70
=-22146.77
-39433.4¢6




Table J-15 (Option 2)

RAILROAD COMPANIES WITH NEGATIVE OR ZERC NET PRESENT VALUL

EAILROAD NAME

L Ay . S W W S A e Pw S e A e A M S e S S W e e W T ey S R s WA A e o

BALTIMNGREE & QHIO RR CO.

BANGOE & ARCQOSTOOR RE CO.

BOSTON & MAINE CORP.

CANADIAN PACIFIC {IN YAINE)
CHESAPEAKE & OQHIOQ BWY CO.

DELAWARE & HUDSON RWY CO.

DETROIT, TOLEDO & IRONTON RR CO.
ILLINOIS TERMINAL RE CQ.

LCkG ISLAND RR CO.

HAINE CENTEHAL ER CO.

PITTSBURGH & LAKE ERIE RR CO.
WESTZRN MARYLAND RWY CC.

ILLINOIS CEZNTRAL GULF RR COQ.
LOUISVILLE & WASHVILLZ RR CO.
SEABOARD COAST LINEI RR CO.
ATCHISCN, TOPEKA & SANTA FE RYY CC.
BORLINGTON NORTHAERY CO.

CHICAGC & NORTHUESTERN TRANSP. Co.

CHICAGO, MILW., ST. PAUL & PACIFIC R} CO.

CHICAGO, ROCK ISLANLC & PACIFIC RE CO.
COLORADO & SOUTHERN EWY CO.
FORT HORTH & DENVER RWY CO.
KANSAS CITY SOUTHERN RWY CO.
5T. LOUIS~-SAH FEREANCISCC RRY CO.
SOUTHERY PACIFIC CO.

“OLERO, PEORIA & WESTERN RR CO.
UNION PACIFIC RR CO.

WESYERN PACIFIC PR CC.

BELT RR CO. OF CHICAGO

IUDIANA HARBOR BELT RR CO.
TERMINAL RR ASSN. CF ST. LOUIS

J-34

NET PRESENT VALUE
-4965E,52
-28757.34
~143350.37
-2277.24
-41805.77
-9948€.87
~74397.00
-8344.13
-1519€66.00
-15980.69
-62044.24
-1224€,35
~480817.75
~253983.34
-274473.87
-235737.37
~851840.56
~-76763.87
-£658062.87
-534842.12
-45050.96
=1653€£.50
-33265.46
-12268. 91
~450151,06
-5879.60
-739931.50
~322955.00
~6466.65
-22507. 91
-39€£95.9
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Table J-16 (Opticn 1)

RATILROAD COMPANIES WITH .1 »= RATIO > O

RAILRCAD NAME RATIO

DETROIT & TOLEDO SHORELINE RR €0. 0.0

DULUTH, HISSABE & IRCH RANGE RWY COC. 0.03
J=135
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Table J-16 {Option 2)

RAILROAD COMPANIES WITH .1 >= RATIO > O

RAILROAD NAME RATIO
DETIROIT & TOLEDO SHORELINE RR CO. 0.0
DULUTH, MISSABE & IHQN RANGE RWY CO. 0.08

J-36




Table J-17 (Option 1)

RAILROAD COMPANIES WITH RATIO > .1

RAILROAD NAME RATIO
BESSEMER & LAKE ERIE RR CO. 0.91
CHICAGO & ILLINOIS MICDLAND EBY CO. 0.22
ELGIN, JOLIET & EASTERN RWY CO, 1.45
NORFOLK & WESTERN RWY CO. 0.49
RICHMOND, FREDERICKSBUEG & POIQMAC ER CC. 0.687
FLORIDA EAST COAST RWY CO. 0.22
SQUTHERN EY. SYSTEN 0.25
DENVER & RIO GEAMDE WESTERN RE CO. 0.39
CULUTH, WINNIPEG & PACIFIC RWY 3.87
AISSCURI PACIFIC RR CO. 0. 86
ST. LOUTS SOUTHWESTEEFN RWY CO. 0.83
500 LINE ER CO. 0.63
TEXAS MEXICAN RWY CGC. 2.30
ALTON & SOUTHERN RE 0.81
UNION RR CO. 0.17

J=37
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Table J=17 {Option 2)

RAILROAD COMPANIES WI' 4 RATIO > .1

FAILROAD NANET RATIO
BESSEMER & LAKE ERIE RR CO. 0.91
CHICAGO & ILLINOIS MIDLAND RWY Z0. 0.22
ELGIN, JOLIET & EASTERN RWY CC. 1,45
NORFOLK & WESTERN RWY CO. 0.49
RICHMOND, TFTREDERICKSBUKG & POTOHAC RR CO. 0.67
FLORIDA EAST COAST RHY CO. 0.22
SCUTHERN RY. _YSTEM 0.25
DENYER €& RIOQO GRANDE WESTERN RE CO. 0.39
DULUTH, WINNIEEG & DPACIPIC RWY 3.87
MISSOURI PACIFIC RR CO. 0.86
5T, LOUIS SOUTHWESTERN RHY CO. 0.83
500 LINE RR CO. 0.62
TEXAS 4EXICAN RNY CC. 2.30
ALTON & SOUTHERN BRR 0.61

0.16

J¥ION IR CO.
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Table J-18 (Option 1)

RAILROAD COMPANIES WITH RATIO <= O

FAILROAD NAME RATIO
PALTINORE & OHIO RR CO. ~0.07
BANGOR & ARCOSTOOK RR CO. -0.77
BCSTON & MAINE CORP. -2.54
CANADIAN PACTFIC (IN MAINE) -1.01
CHESAPFAKE & OHIC RHY CO. -0.06
DELAWARE & HUDSON RWY CO. ~2.66
DETROIT, TOLEDO & LRONTON RR CO. -1.46
ILLINOIS TERMINAL RR CO. -0.71
LCNG ISLAND RR CO. -13.23
MAINE CENTRAL RR CC. -0.39
PITTSBURGH & LAKE ERIZ RR CO. -0.36
WESTERN MARYLAND RWY CO. -0.14
ILLINGIS CENTRAL GULF RR CO. -0.70
LOUISVILLE & NASHVILLE RR CO. -0.459
SEABOARD COAST LINE RR CG. -0.25
ATCHISON, TOPEKA & SANTA FE RWY CO. -0.17
BURLINGTON NORTHERN CO. -0.49
CHICAGO & NOETHWESTERN TRANSP. CO. -3.58
CHICAGO, MIIW., ST. PAUL & 2PACIFIC RR CO. -2.21
CHICAGC, ROCK ISLANT & PACIFIC RE COC. -3.22
COLORADO & SOUTHERN RWY CO. -0.62
PORT FORTH & DENVER RWY CO. -0.55
KANSAS CITY SOUTHERN RHY CO. -0.26
ST. LOUIS=-SAY FRANCISCO RWY C2. -0.06
SHOTHERN PACIFIC CO. © =0.30
TOLEDO, PEORIA & WESTERN RR CO. -0.59
UNION PACIFIC RR CO., -0.29
WESTERN PACIFIC KR CC. -2.98
BELT RR CO. OF CHICAGO -1,05
INDIANA HARBOR BELT RR CO. -1,48
TERMINAL RR ASSN. OF ST. LOUIS -38,32

J-39

R R .
B D b e a i ol S g e




Table J-1B (Option 2)

RAILROAD COMPANIES WITH RATIO <= 0

RATLRCAD NAME RATIO
BALTIMORE & OQHIO RE CO. -0.07
BANGOR £ ARCOSTOOK ERR CO. -0.77
BOSTON & MAINE CCRE. -2.54
CANADIAN PACIFIC (I¥ MAINE) -1.01
CHESAPEAKE 5 OHIO RWY CO. -0.06
DELAWARE & HUDSON RWY CO. -2.67
DETROIT, TOLEDC £ IEONTON EKE CO. -1.46
ILLINQIS TER#INAL ER CC. -0.M
LONG ISLAND RR CO, ~13.23
MAINE CENTEAL RR CO. =0.40
PITTSBURGH & LAKE ERIE RE CC. ~0.36
WESTERN MARYLAND RWY CO. “0.14
ILLINOIS CENTRAL GULF ER CO. -0.70
LOUISVILLE £ NASHVILLE KR CO. ~0.48
SEABQARD COAST LINE RR CO. =0.25
ATCHISON, TO2EKA & SAUTA FE RNY COQ. -0.17
BURLINGTOW NORTHERN CO. -C. U9
CHICAGO 5 NORTHWESTERN TRANSP. CO. ~3. 60
CHICAGD, MIlW., ST. PAUL & PACIFIC ER CO. -2.21
CHICAGO, ROCK ISLANL & PACIFIC RR CO. ~3.22
COLORADO & SDUTHERW BRWY 20, =0. 62
FORT WORIH & DENVER RWY CO. =-0.56
XKANSAS CITY SOUTHERY RWY CO. -0.27
ST. LOUIS=-SAN FRANCISCO RAY CO. -0.06
SOUTHERN PACIFIC CO. =0.30
TOLZDO, PEORIA & WESTERM KR CC. ~-0.59
UNION PACIFIC RR CO. -0.29
WESTERN PACIFIC RR CO. -2.98
BELT RR CO. OF CHICAGO : -1.08
INDIANA HARBOR BELT RR Co. -1
TERAIMAL RR ASSN. OF S8T. LOUIS -38.53
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Table J-19 (Option 1)

RAILROAD COMPANIES WITH POSITIVE FUTURE CASH TFLOW

RAILROAD NAUZ

FUTURE CASH FLOW

A Al el o T NS N W T R W ey A M W N R W e ke N A SRt mE e Y AR N W e o AR e ma

EALTIMCRE & CHIO RE CO,

BANGOR & ARQOSIOCK RR CO.
BESSEMER & LAKE ERIE RR CO.

CENTRAL VERMONT RWY CO.

CHESAPEAKE £ QHIO RWY (0.

CHICAGO & ILLINOIS MIDLAND RHWY CO.
DETROIT & TOLELO SHCRELINE RR C3J.
ELGIN, JOLIET & EASTERN RWY CJ.
ILLINOIS TERMINAL KR CO.

4AINE CENTRAL ERR CO.

BORPOLK & WESTEHRN RWY CO.

PIITSBURGH & LAKE EFIE RR CO.

RICHMOND, FREDERICKSBURG € POTOMAC KR CO.
WESTERN HMARYLANWD RWY CC.

FLCRIDA BAST COAST EWY CO.

IL1INOIS CENTRAL GULIF kR CO.

LOUISYILLE & NASHVILLE BRR CO.

SEABOARD COAST LINE KR CO.

SCUTHERY RY. SYSTEM

ATCHISON, TOPEKA & SBHTA FE RWY CO.

BURLINGTON NORTHERN CO.
COLORADO & SOQUTHERW

RYY CO.

DENVER & RIOQ GRANDE WESTERN RR CO.
DULUTH, MISSABE & IRON RANGE RWY CO.
DOLUTH, WINUNIPEG & FACIFIC EWY

FORT WORTH £ DENVER RWY CO.

KANSAS CITY SQUTHERY RRY CO.

MISSCURI PACIFIC RR CO.

ST. LOUIS-SAN FRANCISCO RWY CO.
5T. LOUIS SCUTHWESTERN RWY CO.

200 LINE RR CC.

SOUTHERN PACIFIC CO.
TEXAS MEXICAN RWY CO,.

TCLEDO, PEORIA & WESTERN RR CO.

UNION PACIFIC RR CO.
ALTON # SOUTHERYN BR
BEL? RR CO. OF CHICAGO

UNION RR CO.
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643733.37
8§807.81
177621.62
922€.13
612287.81
22489.84
11775, 34
183572. 81
3610.03
24988.23
1646700.00
111524, 81
129464.00
74934.56
114210.37
211853.75
280082.12
832552.58
1253€65.00
113229€.00
1121744
2776€.23
277075.31
97928.31
770385, 44
14513.89
92510.94
$8270%. A1
203 €40.62
544 778.87
264 058. 87
1065674, 00
13478, 66
41E£3.15
177973€6.00
33255. 86
591.66
5782z.81




Table J~-19 (Option 2)

RAILROAD CCMPANIES WITH POSITIVE FUTURE CASH FLOW

RAILROAD NAHME

Rk L R A e e T R ——

EALTINORE & OHIO RR CO.

SANGOR & AROOSTOCK RE CO,.
BESSEMEP & LAKE ERIF RE (0.
CEWYRAL YERMONT RWY CO.
CHESAPEAXE £ OHIO RWY CO.

CHICAGO & ILLINOIS MIDLAND BWY ZO.
DBIROIT £ TCLEDO SHCHELINE RR CO.
ELGIN, JOLIZT & EASTERN AWY CO.
ILLINOIS TERMINAL RR CO.

AAINE CEXTRAL KR CoO.

NORFOLK & YESTERN WY CO.
PIUTSBURGH & LAKE ERIZ RR CO.

RICHHOYD, FREDERICKSBURG & POTOHMAC RR CO.

WESTERN HMARYLAWD RWY CO.

FLORIDA EAST COQAST EWY CO,.
TLLINOIS CENTRAL GULF RR CO.
LOUISVILLE £ NASHVIILE RR COQ.
SETABOARD CcOAST LINE RR CO.
SOQUTHERN RY. SYSTEN

ATCHISON, TOPEKA & SANTA FE RWY CO.
BURLINGTCH NORTHERN CO.

COLORADO & SOUTHERN RBWY (0.

DENVER & RIO GERAMDE WESTREN RR CO.
DULUTH, MISSABE & IRON RANGE RWY CO.
DULUTH, WINNIPEG & PACIFIC RRY
FORT WORTH & DENVER RWY CO.
KANSAS CITY SOUTHEEN RWY CoO.
MISSOURI PACIFIC RR CO.

ST. LOUIS-SAN FRANCISCO RWY CO.
8T. LOUIS SOUTHRWESTERN RWY CO.
SCC LINE RR CO.

SOUTHERN PACIFIC CO.

TEXAS MEXICAN RUY CO.

TOLEDC, PEORIA & HESTERN RR CO.
UNIOH PACIPIC ER CO.

ALTON £ SOUTHERN &R

BELT RR CO. OF CHICAGO

UNION RR CO.

FUTNRE CASH YLGYW

643733.37
8807.81
177621.62
S226.13
612287.91
22489.36
11775.34
183572. 81
3610.03
245388.23
1646700.00
1115824, 81
129464.00
T4914,56
114210437
211893.75
280082.12
8325852.56
1253665.00
1132298.00
911217. 44
27166.23
277075.31
97528.31
7703544
14913.89
-92510.94
582705. 81
203640462
544778.87
264058, 87
1069674.00
13478.68
4153.15
1779736400
33289.485
591.66
57822.8




Table J-20 (Cption 1)

RAILROAD COMPANIES WITH NEGATIVE FUTURE CASH FLOW

RAILRCAD HNAHE FOIURE CASH FLOW

BOSTON & MAINE CORP. -A5635.25
CAHNADIAN PACIFIC (IN MAINE) 0.0

CONRAIL ~8082216.00
DELAWARE & HUDSON RWY CO. -6152E.29
DETROIT, TOLEDC & IRONTON RR CO. -22915.12
GRAND TRUNK WESTERNW RR CO. -43613.84
LONG ISLAND RR CO. =1404094.00
CLINCHFIELD RR CO. 0.0

GEORGIA RR CO. 0.0

CHICAGO & NORTHWESTERN TRANSPE. 2O, -52165.12
CHICAGO, MIlW., ST. PAUL & PACIFIC RR CO. -355566.87
CHICAGOQ, ROCK ISLAND & PACIFIC RR CO. -34480E.37
MISSOURI-KANSAS-TEXAS &R CO. -6340€.58
HOETHWESTERN PACIFIC RR CO. -22762.58
WESTERN PACIFIC KR CC. -214232.75
INDIANML HAREOR BELT RR CO. =5140.0
TERMIMAL RR ASSN. OF ST. LOUIS -37248.91
YOQUNGSTOWN £ SOUTHERM EFRY Co. -1095187.00
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Table J-~20 {Option 2)

RAILROAD COMPANIES WITH NEGATIVE FUTURE CASH PLOW

RAILROAD NAME

BOSTON & MAINE COERP.
CANADIAN PACIFIC (IN MAINE)
CONRAIL

DELAWARE & HUDSON RWY CO.

DETRCIT, TOLEDO & IRCNTON ER CO.

GRAND TRUNX WESTERN RR CO.
LONG ISLAND RR CO.
CLINCHFIZLD RR CO.
GEORGIA RP CO.

CHICAGC & NORTHWESTERN TRANSP. CO.
CHICARGO, WMILl¥., ST. PAUL & PACIFIC ER
CHICAGO, ROCX ISLAND & PACIFIC RE CO.

MISSOURI~-KANSAS-TEXAS R} CC.
NORTHWESTERN BACIFIC RR CO.
WESTERN PACIFIC FR CO.
INDIANA HARBOE BELT RR CO.

TERMINABL RR ASSWN. OF ST. LOUIS

YOURGSTOWN & SOUTHERN RWY CO.

FUTURE CASH FLOW

- . - Y A -

~85635.25
0.0
~8082216.00
-61525.29
-22915.12
-43613.84
-1404094.00
0.0

0.0
-52165.12
ca. -355566.81
-344808.37
-63406.58
-22762.58
=-214292.75
=-5140.01
-37248.9N
-1095187.00
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Table J-21 (Option 1)

RATLLROAD COMPANIES WITH POSITIVE NET INVESTMENT
RATILEROAD WNANE

A TS N S b e e e S e A AN W VR W W W A e

BALTINORE & OHIO HR CO.

BANGUR & ARQOSTOCK RR CO.

BESSENER & LAKE ERIE RE CO.

BCSTON & MAINE CORP,

CANADIAW PACIPIC (IN MAINE)
CHESAPEAKE & OHIO EWY CO.

CHICAGO & ILLINOIS MIDLAND RWY CC.
DELAWARE £ HUDSON EKWY CO.

DETROIT & TOLEDG SHCRELINE RE CO.
CETRCIT, TOLEDC & IRCHTOM KR CO.
ELGIN, JOLIET & EASTEEN RWY CO.
ILLINOIS TERMINAL RE CO.

LCHG ISLAND RR COC.

MAINE CENTRAL KR CO.

HOEFQLK € WESTERN REY 0.
PIITSEURGHE & LAKE EBRIE RRE CO.
RICHNAOND, FREDERICKSBURG & POTOMAC RR CO.
WESTEEN MARYLAND RWY CQ,

FLORIDA EAST CCAST BRWY CoO.

ILLINOIS CENTRAL GULF RR CO.
LOQISVILLE & NASHVILLE FR CO.
SZABUARD COAST LINE KR CO.

SOUTHERN RY. SYSTEM

ATCHISON, TOPEKA & SAMTA FE RWY CO.
BURLINGTON HORTHERN CO.

CHICAGO & NORTHWESTERN TEANSP. CC.
CHICAGO, MIL#., ST. PAUL & PACIFIC KR CO.
CHICAGC, ROCK ISLAND & PACIFIC RE CO.
COLORADO & SOQUTHERN RWY CO.

DENVER 6 RIO GRANLE WESTERN RR L0O.
DOLUTH, MISSABE & IRON RANGE RWY CO.
DULUTH, WINNIPEG & EACIFIC RWY

FORT WORTH & DENVER RWY CO.

KANSAS CITY SCUTHERN RWY CC.
MISSQURI PACIFIC RR Co.

5T. LODIS-SAN FRANCISCO RWY COD.

5T. LOUIS SOUIHWESTEEN RHY CO.

500 LINE ER CO.

SOUTHEZRN PACIFIC CoO.

TEXAS NEXICAN RWY CC.

TCLEDC, PECRIA & WEETZRM RR CO.
ONION PACIFIC KR CO.

WESTERN PACIFIC ER CO.

ALTCN & SOUTHERM KRR

BEIT RR CC. OF CHICRAGO

INDIANA HARBOR BELT R2 CO.

TEENINAL RR ASSN. OF ST. LCUIS
TMNION RR CO.

J=45

NET INVESTMENT

689952.62
37522.66
92804.00
56447.6

223€.00

650072.12
18354.00
37313.00
112300.50
50862.66
74216.81
11615.33

114901, 314
40436.33

1100372.00

172453.00
77386.62
86837.81
g3378.31

688394.81

53052E.50

1103373.00
99€151. 31
1364400.00
1751140.00

21229.50

297168.31

156829.62
72626.00

198501.50
90447.50
15828.33
33647.83

124139.12

524343.81

214025.50

297475.81

16156€.00

1507845.00
4083.67
9515.16
2514674.00
108396.00
20260.00
5671.66
14928, 33
1030.33
4783%,50




Table J-21 (Option 2)
RAILROAD COMPANIES WITH POSITIVE NET INVESTMENT
EAILROAD MANE HET

. et e o Y P e A S A S TR e ma P R v b e el A S S v T

BALTIMORE & OHIO RR <oO.

BANGOR & AROOSTCCX ER CO.

BZSSEKER & LAKE ERIE RR CO.

BOSTON & MAINE CORP.

CANADIAN PACIFIC (I¥ AAINE)
CHESAPEAKRE & OHIO RWY CO.

CHICAGO ¢ ILLINOIS MTDLAND RWY CO.
DELAYARE & HODSON EWY CO.

DETIRQIT &£ TOLEDO SHCRELINE KRR CO.
DETRCIT, TOLEDC & IRONTON RE CO.
ELGIN, JOLIET & EASTERN RWY CO.
ILLINOTS TERMINAL RR CO.

LONG ISLAND RR CD.

MAINE CENTRAL RR CO.

NORFQLK & WESTERM RWY CO.
PITISBURGH & LAKE ERIZ KR CO.
BICHMOND, FREDERICKSBULKG £ POTOMAC &R CO.
WESTERN MARYLAND ERWY CC.

FLCRIDA EAST COAST E#Y CO,

ILLINOIS CENTRAL GULF® RR CoO.
LOUISVILLE & WNASHVILLE RR CC.
SEARBQARD COAST LINE RR CO.

SOUTHERN RY. SYSTEM

ATCHISCN, TORPEKA £ SANTA FE RWY CO.
BURLINGTON NORTHERN rO.

CHICAGO & NORTHWESTE:RN TRANSP. CO.
CHICAGO, MILW., ST. PAUL & PACIFIC RR CO.
CHICAGO, ROCK ISLAND & PACIFIC RR CC.
COLORADO & SOUTHERN RWY CO.

DENVER & RIO GRAVLE WESTERN RR CO.
DULUTH, MISSABE & IRON RANGZ EWY CO.
DULUTH, WINNXPEG & FACIFIC ERNHY

TORT WORTH & DENVER ERWY CO.

XKANSAS CITY SOQUTHERN RWY CO.
MISSQURI PACIFIC RR CO.

5T. LOUIS-SAMN FRANCISCC EWY CC.

5T. LOUIS SOUTHWESTERN RWI CO.

SO0 LINE RR CC.

SOUTHERY PACIFIC CO.

TEXAS MEXICAN RWY CoO.

TOLEDO, PEORIA & WESYERN RR CO.
UMIGR PACIFIC RR CO.

WESTERN PACIFIC ER CO.

ALTON & SOUTHERN RR

BELT RBE CC. OF CHICAGO

INDIANA HARBOR BELT RR CO.

THEMINAL RR ASSN¥. OF §5T. LOUIS
UNZON BRR CO.

J=46

689952.62
37522.66
92804.00
56447.16

223€.00

650072.12
18354.00
37312.00
11300.50
50862.66
74216.81
11815.31

114501. 31
40436.33

1100372.00

172453400
7738€.62
B6E837.81
93378.31

608394.81

530528.50

1103373.00
996151.31
1364400.00
1751140.00

21329.59
297t68. 3N

156829.62
72626.00

198501. 50
90447.59
15828.32
33647.83

124139. 12

524343.81

214025, 50

297475.81

161966.00

1507845.00
4083.67
9915.16

2514674.00

10839€.00
20260.00
£971.66
14928.33
1030.33
4783E.50




Table J-22 (Option 1)

RAILRCAD COMPANIES WITH NEGATIVE NET INVESTMEMT

EAILRCAD NAME NET INVESTMENT

CENTRAL VERMONT RHY CO. -9142.50
CONRAIL -73619.31
GRAND TRUNK WESTERN RR CO. ~115541.12
CLINCHFIELD RR CO. 0.0
GEORGIA RR CO. 0.0
MISSOQOOFI-KANSAS-TEXAS RR CO. -24144.83
NORTHWESTERN PACIFIC RR CO. -20058.00
YOUNGSTCOWY & SCUTHEEN EWY CO. -14804. 16

J-47
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Table J=22 (Option 2)

RATLRCAD COMPANIES WITH NEGATIVE NET INVESTMENT

RAILROAD NAME NET INVESTHENY

CENTRAL VERMONT RWY CO. -9142.50
CONRAIL ~73%19.31
GRAND TRUME WESTERN &R CO. ~115541.12
CLINCHFIELD RR CO. 0.0
GEORGIA RR CO. 0.0

MISSOURI-KANSAS-TEXAS RF CC. ~24144.83
NORTHWESTERN PACIFIC RR CO. ~20098.00
YOUNGSTOWN & SOUTHERN RWY CO. =14804.16
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Table J-23 (Option 1)

RAILROAD COMPANIES WITH POSITIVE NET PRESENT VALUE
OF FUTURE CASH FLOWS BEFORE ABATEMENT

NE1 PRESENT VALUE

BT A gyt T e e

RAILROADL NAME

. T M W, i e Sy o iy oy S Ay S e e S S e

BESSEMER & LAKE ERIE RR CO. B4817.62
CENTHAL VERMONT RWY CO. 18368.63
CHICAGO & ILLINOIS MIDLAND RWY CoO. 4135, 86
DETROIT & TCLEDO SHORELIWNE RR €OJ. 474.84
ELGIY, JOLIET & EASTERW RWY CO. 10935€.00
GRAND TRUNK WESTERY RR CO. T15927.25
NORFOLK & WESTERN RWY CO. S46328.00
RICHNOND, FREDERICKSBURG £ PQTOXAC RR CO. 52077.37
FPLCRIDA EAST COAST RWY CO. 20832.06
SOUTHZIRN RY¥. SYSTEA 257513.69
DENYER & RIO GRANDE WESTERN RR CO. 78573.81
DOLUTH, MISSABE & IXCH RANGE RWY CO. 7500.81
DULUTH, WINNIPES & FACIFIC RWY 61207. 1
MISSQURI BACIFIC RR CO. 4583262. 00
5T. LOUIS SOUTHWESTERN RWY CO. 247303.06
500 LINE RR CC. 102092.87
TZXAS MEXICAN RWY CO. 939£.00
ALTON & SOUTHERN KR 12999.86

9587.31

UNI0oN BR Co.
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Table J=23 (Option 2}

RAILROAD COMPANIES WITH POSITIVE NET PRESENT VALUL
OF FUTURE CASH FLOWS BEFORE ABATEMENT

RAILROAD NAME WET PRESENT VALUE
BESSEMEZR & LAXX ZIRIE RE CO. B4817.62
CENTRAL VERMCHT RWY CO. 18 368,63
CHICAGO & ILLINOIS MIDLAND RWY CO. 4135.86
DETROIT & TOLEDO SHCRELINE KRR CO. 474.84
ELGIN, JOLIET & EASTERYM HRY CC. 10935€.00
GRAND TRUNK WESTERN SR CO. 71927.25
NORFOLX & WESTERYN RHY CO. 546328.00
RICHMOND, FREDERICKSBURG & DCTOMAC &3 CO. 52077.37
FLCRIDA EAST COAST RWY CO. 20832.06
SOUTHERN EY. SYSTEHM 257513.69
DENVER & RIC GRAYUDE WESTERN RR COC. 78572. 8
DULUTH, MNISSABE & IRON RANGE RWY Co. 748C.81
DULUTH, WINNIPEG & PACIFIC EWY 61207. 1
MISSOURI PACIFIC RR CC. 458362.00
5T. LOUIS SCUTHWESTERM RHY CO. 267303.06
S0Q LINE RR CO. 102092,87
TEXAS NEXICAN RWY CC. 9395.00
ALTON & SQUTHERN RR 12999, 86

9987.3

UNION RR CO.

e




Table J~24 {Option 1)

RAILRCAD COMPANIES WITH NEGATIVE NET PRESENT VALUE
OF FUTURE CASH FLOWS BEFORE ABATEMENT

RAILROARD NAME NET PRESENT VALUE
BALTIXORE & CQUIO RR CO. ~46215.25
BANGOR & AROCSTOOK RE Co. -28714.85
BOSTON & MAINE CORP. -142082.37
CANADIAN PACIFIC (IN MAINE) -2256.00
CHESAPEAKE & GHIO EWY cCO. -37784.31
DELAWARE £ HUDSON BWY COC. -9883€.25
DETROIT, TCLEDO & IRONTON E& CO. =-73777.75
ILLINOIS TERMIKAL ERR CO. -8205.30
LCNG ISLAND RE CO. -1518395.00
MAINE CENTRAL KR CO. =15448. 11
PIITSBURGH & LAKE ERIE RR CO, -60928.19
WESTERN MARYLAND RWY CC. -11903.25
ILLINOIS CEHNTRAL GULF RR CQC. -476501.06
LOUISVILLE & NASHVILLE ER CO. ~2504464.37
SZABOARD COAST LINE RR CO. -270820. 44
ATCHISON, TOPERA & SANTA FE 3WY CO. -232102.00
BURLINGTON NORTHERN CO. -839922.56
CHICAGO ¢ NORTEWESTERN TRANS2. CO. =-73434.56
CHICAGO, MILW., ST. PAUL & PACIFIC ER CO. -652738.12
CHICAGO, ROCK ISLAND € PACIFIC Rk COQ. -50%638.00
COLORADD & SOUTHERN EWY CO. -44859,77
FORT WORTH £ DENVER EWY CO. -18733,94
KANSAS CITY SQULHERN RHY CO. -31628.19
ST. LOUIS~SAN TRANCISCC RWY CD. -10384, 87
SOQUTYERN PACITIC CO. -438171.00
TOLEDD, PZORIA & WESTERN RR <O. ~5762.02
UNION PACIFIC RR CO. -734938.00
HZSYERN BPACIPIC RR CO.  ~322688.75
BELT RR CO. OF CHICAGO ~-5380.01
INDIANA JARBOR BELT RR CO. ~20068.34

-38279,24

TERMINAL RR ASSN. OF ST. LCUIS

J=51
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Table J-24 {Opticn 2)

RAILROAD COMPANIES WITH NEGATIVE NET PRESENT VALUE
Or FUTURE CASH FLOWS BEFORE ABATEMENT

PATLOCAD HAYT ¥TT PRESENT VALUZE

TALTIYAORE F QHTO FR O, -4£219.25
BRNGCR 6 AROONSTIOX RF CO. -28714. 8%
POSTOM S WATNE CORP. =-142n82.137
CRANADT AN PACIFIC (TW MAINT) -2256.00
CEFSADIARF & ONIO RWY CO, -37734. 31
DELAUADYE = HUDSOHY TRY C0, -98838.25
NETROIT, TOLEDO £ IRCHTOW RE 0. =73777.78
TLITHOILS TERMIVML RR CO, -£295.37
LOWE ISLAND ®™ CC, -1518495. 07
MATNE CENTRAL F? CC. -15448, 14
PTTTIRUPIH & LAXFE EFIE 9R CO, -60628.1¢
WRSTERI “ATRILAVD FPY CO, =11903.25
TLLINOIS ZINTERIL GUTT RR CO. ~4TE331.08
LIUISYILLY £ NASHVILLFE PR 0D, -250u4€.37
SRARO0ARD CTAST LIME PR TO. ~2708220.44
ATCRISOM, ™ODERX £ SANTA F2 FiY CO. =-232102.00
PURLINGTON MOFTHFRN CO. -039922,55
CRICASO & WMOPTBUFSTRRN TRANSP., 20, -73494.5¢€
CHITAGG, %TILW., ST. PBAUL & PAZIFIT ER CN. -£527358.12
CHICAGC, FOTIFK ISLAND &+ PACIFIT iR CO. -501£38.090
COINEADD & SQUTRERN POY CO. =44 859,77
“OPT HOPTH % DEFVER ®UY CO. -18733.94
RARSAS CTTY SOUTHETN RYY CO. -31628.19
8M. L2UTS-SA™ TPAVCTISIC RUY 2O, =10334.77
SQUTHPPH ORCTFIT CC, -438171,09
TOLEND, O2NRIA & VESTEPR RE ID. «57€2.02
URIoN PACITIC R® CO. -734938,00
URSTEPY PACTFIC ER CC. =322688.75
PPIT RR CO. OF CHICAGD -5380,01
TUDIAVYA FARENT? EFLT FR CO. -20%6 8,34
maePMIvAY RERE ASSMN. OF ST, LOUIS -3R279.,24
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Table J-25

RAILROADS AND EQUIPMENT FOR CASH FLOW ANALYSIS

HUISE SOURCE

LOAD CRLL

KAILROAD RANE HETARDELS tesT SITES SHITUHEAS
180 BALLIAORE E OHIU KA {0, o 156
2 PAR  BANGON & ARCLITNOK 4R CO. 0 0 3
JPL? RESSEALR © LAKE EWIE MR LO. [} ] 1
UBR  NUSTON £ AAIWE CukT, ' 1 te
SCP CAMADIAN PACIFIE (1N NALINE) [ 0 1
ECY  CENIRAL YERACAT ANY cO, 2 9 ?
TLO  CHESATMEE £ anlo WY U, 5 14 4]
B CIn CHICAGD ¢ TLEIMOIS ATDLAND MY CO. » 0 3
2Ch CONRRIL n 19 7021
FO D DELAVIRE & HUDSUN FNE (T, [ t [T
1 RIS DETRALY £ TCLEDD SHORELINE MM Lu. 1 0 1
12 UT1  ODETEOIY, JOLEDC & [KONTOW Kk CC. t d N
1) BIE PLGIR, WCRIET £ FASTERM EKf CO, ' ] £
11 GI¥  GHAAD TRUNR WESTERN WR €O, 9 [ 99
15 13¢ LLLINCES TEAAINAL Sa Co. [ 1 22
1613 LOND JILAND PR CO, t 1 .0
17 AIC NAINZ CEXTAAL AH €O, ] 2 1%
1 AN NORFUER £ WISTIRN Mep (D, ! 9 347
19 PLe PITTSPURGH & LAKE EEIE KR €O, [ [ [
20 RIP HICHADNE, FREDERICKSMURG € COTCHAC FR CO ] [ I
JUNR WESTIAN MAHTILANDG BT CO, | [ 1
27 €Cn CLINCHIILLD RE CU. ¢ t 13}
1) FEC FLOALBA FAST COAST MY €O, 1 1 "
24 Ch GEORCIA RN £C. El ] B
25 160 1LLINCYS CENTRAL GULT KR CO. 4 b [LE]
36 LF LUUTARILLE £ NASHYILLE RN €O, [} ] 148
37 SCL GEARDAMD COBET LINE G LO, ] 1 241
26 It SOUTIRNK AY. SYSEEA ] ] Pt
27 A1SF ATCHISCA, TOPERA € SANTA FL J¥P CC. , ! 17
30 0F  BURLINGTON RCRINEKM Lo o 1" 564
IV CAN CHICAGD & RCRTHWASTIKE TRANSF, €O, t L) 1)
32 NLY CIRICAGR, REIM., ST. PAUL € FACIFIC BA LO 1 1] 234
3}l CARCAGC, boCK [SLAND € PACLPIC MR €C, ¢ t 159
24 €3 COLORAEO § SOULHERN R¥Y LO, J 3 "
2% DRIV BENYER & RIC GAANEE WESTLAN A CO. ' t 3
36 DALR DULUIH, NISSARS € JhON RANGE d¥F (C. 3 1 1
I7 PP RULUTH, MIRSIPLG £ PACLFIC NN L] 0 3
6 F¥D FOAT WONH € DENNEN RMf L0, ] | 1
19 REE KANARS CLIT ECUTHERN MNY €0, ] 2 Hy
A0 MY H1SSNURI-BAPSAS-TENAS BB LO. 1 t 81
A1 M prdsogM PRCKEIC AR LD, 1 4 26
42 AvP  NORTIWASIERF PACIZIC RE £Q, 9 k] 1
&} SLEP ST. LOUIB-34N PRANCISCD BNT LD, 1 1 100
NG SH4 ST. LCULS SCUTURESTERN ANE (0, 1 o 77
43 500 SO0 LIne kp Cu. J N (113
8% S SCUWTHEAN FACEFIC dC. u n 49)
AT IA TERAS AULICAR AWT LU, 7 v 7
a8 TPt TOLEDO, PIDRIA L WESTLER BA L0, 0 ' n
A% UP HNECY PALIHIL SR Cm, L] L] pY
€0 WP WESTEZED JACIFIC RA €O, 3 | 1
51 A{3 ALTOM [ 01 EEEN RN 1 2 3
52 @ac  BELT AR (9, NF CHICAGD s 0 "
53 168 IMDIANA KARDGE DRLT EN Cu, 3 1 22
SO TIEA TERAINAL WL ASSR. OF 3T. Lowls 1 ' 9
55 4AR UAILN §B Co, ] 0 FE]
1 L] 2

56 I5  TOURGITICHN § SOUTHERR RNT €O,

e B A e AUt e ad A me g Am mm e P ANc mm A mecmRememdAmamg cemmeshimmeSmmes Amemadmmmefs tep
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APPENDIX K
SAMPLE RAILROAD SELECTION PROCEDURE AND ANALYSES

Selection Procedure

In order to obtain the 120 rallyards necessary to develop representative
gite-specific data, approximately 300 yards were initially chosen from the
SRIl 1ist of 4169 rallyards in the U.S. This list has about 80 pages with
nearly 50 yards lieted on each page, and it is arranged alphabetically by
state, city, yvard name and railroad company. Thus, as far as yard type and
place size are concerned, the listing 1s random. The procedure for selecting
the yards was designed to evenly distribute, as much as possible, the yard
aampling throughout the list and, consequuntly, 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.

These yards were then classified into the twelve cells, representing
cambinations of the three place size and four yard type categories. As shown
in Table K-l, the resulting distribution of yards among the cells was very
uneven, It would have been ideal to claasify all the yarda on the SRI 1list
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 addicional yards because it was felt that 1t would be too time
consuning to use, given the relatively small overall percentage of some yard
types {e.g., hump yards). To assure that these additional vards 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 aseveral additional yards, so the totsl number of
pages in the list (80) was divided by number of yards required (7), which
aquals eleven; thus, every eleventh page was examined for the required yard
type (in this case, hump classification yards in areas with more than 250,000

K-1

it 5= g o7




Table K-~1

DISTRIBUTLON OF RAILYARDS
SELECTED FOR PHOTOGRAPHIC EVALUATION BY
PLACE SIZE AND YARD TYPE

Place Size (Urban Area Population}

1 (Small) 2 (Medium) J (Large)
Yard Type <50k People 50k-250k People  >250k People
I. Hump Class Cell 1 Cell #2 Cell #3
6 0 3
I1. Flat Class Cell #4 Cell #5 Cell #6
42 12 20
I1I. Flat Ind. Cell #7 Cell {8 Cell {#9
55 5 27
IV. Small Ind. Cell #10 Cell #11 Cell #12
85 10 14
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people} until the requisite number of additional yards had been obtained. In
some casef, 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 1list of 120 rail-
yards, by cell number, which was developed using the procedures described

sbove.

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 rallysrds 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 subatitute list was generated as shown in Table K«3.*% The final
1list of the 120 sample railyards analyzed is presented in Table K-4.%

¥hen 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 asbandoned, thirteen
had inadequate photo coverage, and three for various other reasons. Each cell
needed at least one substitute yard, and so basically the same seclection
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
! gurplus 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 caell’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.

K-3
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Table K-2
INITTAL LIST QF SELECTED RAILROAD YARDS
CELL #1

YARD TYPES: Hump Clessification PLACE SIZE: 50k People

STATE CITY YARD RR
co Grand Junction Train DRGW
IL Markham Markham SBND IC6
IN Elkhart Robt. P. Young Hump PC
KY Russell Coal Claas co
KY Silver Grove Stevens co
OH Marion Westhound EL
ol Portesmouth W. B. Hump W
PA Coateaville Coatesville RDG
PA Morriaville A rc
WA Paaco Train BN
CELL #2

YARD TYPE: Hump Classification PFLACE SIZE: 50k-250k People

STATE CITY YARD m
AR North Little Rock Crest MP
AR Pine Bluff Gravity SsW
co Pueblo + Train ATSF
GA Macon Brognan S0uU
NE Lincoln E+« B« Hump BN
oR Eugene Train 5P
BA Harrisburg Enola East PC
TN Chattanocoga De Butta sou
TN Knoxville John Sevier sou
X Beaumont Train Sp
CELL #3

YARD TYPE: Hump Classificatiuon PLACE SIZE; 250k People

STATE  CITY YARD R/R
FL Tampa Rockport SCL
IL Chicago Corwith ATSF
IL Chicago 59th Street PC
IL East S5t. Louis Madison - TRRA
ML Detroit Flat Rock TS
OH Columbus Grandview PC
CcH Toledo Lang DTS
PA Allentown Allentown E. Hump LV
PA Pittsburgh Monon Junction URR
WL Milwaukee Adrline CMSPP

K-4




Table K=2 (Continued)
CELL #4

YARD TYPE: Flat Classification  PLACE SIZE: 50k People

STATE CITY YARD m

) IL Belviderf Train CNW

. IL Streator Train PC
IA Misgourli Valley Train cyy
MI Wiliow Run Industrial PC
MT Helena Train BN
OH Huron South NW
PA Sayre Sayre LY
X Clebutne Cleburne ATSF
VA Crewa Train NW
WV Mar tinaburg Cumbo BC

CELL #5

YARD TYPE: Flat Classification PLACE SIZE:  50k=250k People

STATE  CITY YARD R/R
CA Scockron Mormon ATSF
LA Shreveport Deramus KCs
ME South Portland Righy PTM
MA Lowell Bleachery BM
MA Worceater Worcester iy
ML Bay City North DM
OH Lancaater Lancaster co
0H Lorain South LT
TX Port Arthur Train 34
HA Spoltane Yardley Train BN
CELL #6

YARD TYPE: Flac Clamsification PLACE STZE: 250k People

STATE  CITY YARD ’ R/R
AZ Tucaon Train sp
L Jacksonville Simpson GSF
GA Atlanta Howell SCL
IN Jasonville Latta CMSPP
LA New Orleana 0liver sou
MI Detrodit Davison Ave. T

: Ho St. Louis 12th Street My

K on Dayton Needmore BO

! or Portland Leke BRTD
T Memphds Hollywood ICG
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Table K=2 {Continued)

YARD TYPE: Flat Industrial

STATE

AL
CA

ciry

Ensley

E. Pleasanton
Nichols

Chicapgo Heights
Burns Harbor
Durant

McCook

Troy

Washington Ct. Hee.
Great Southwest

YARD TYPE: Flat Induatrial

STATE CITY

CT Stamford

FL Pensacola
GA Columbus

IN Tarre Haute
MI Ann Harbor
ML Muskegan

NE Linceln

OH Ramilton

OH Springfield
oR Salem

YARD TYPE: Flat Industrial
STATE CITY ‘
CA San Jose

IL Chicago

NY Buffalo

NY New York

OH Cincinnati
on Youngstown
OK Tulsa

PA Philadelphia
PA Pittaburgh
VA Richmond

CELL #7
PLACE SIZE:
YARD

Ensley

Train

Dry Rock
Heights

Burns Harbor
Durant

Train

Troy

Train

Great Southwest

CELL #8
PLACE SIZE:
YARD

Stamford

Whart

Columbus

Hulman

Ann Arbor

Train

Train

Hoed

Int’l Harveater
Train

CELL #9
PLACE SIZE:

YARD

College Park
43rd Strect
Hamburg Street
28th Street
Weast End
McDonald
Lafeber
Midvale
Neville Ialand
Belle Isle

50k People

250k People

50k=-250k People

R/R

R/R

sp
CRIP
EL

EL

LK

™
HMIDLV
PC
rov
sou




Table K=2 {Continued)

YARD TYPE:

STATE CITY

CA Martell

GA Vidalia

KS Durand

MD Owings Mills
NY Olean

PA Cementon

SC Hampton

TX Menard

WA Gold Bar
Wy Pulliam
YARD TYPE:

STATE CITY

AR Fort Smith
AR little Rock
GA Macon

1L Joliet

IL Rockford

KY Owneaboro
MN Duluth

MT Billinga

NC Durham

PA Erie

YARD TYPE:

STATE CITY

nec Washington, DC
IL Chicago

KY Louisvillae
LA New Orleans
MO Kansas City
NE Omaha

X Auatin

X Dallas

TX Houston

Ut Salt Lake City

St S 16 S ke ien e e p a sy

v

Small Industrial Flat

Small Industrial Flat

Small Industrial Flat

CELL #10

FLACE STZE:

YARD

Train
Vidalia
Train
Maryland
Train
Cementon
Train
Train
Train
Train

CELL #11

PLACE SIZE:

YARD

Train

E. 6th Street
0ld CG

South Joliet
Rockford
Doyle
Migeabi Jct.
Stock

Train

Dock Junction

CELL {12

PLACE SIZE:

YARD

Ivy City
Hestern Ave.
Cane Run
Harahan

Mattcon
Freight House
Train

Cadiz Street
Dollarup
Fourth South

250k People

RR

AMC
SCL
MP
W
EL
LV
SCL
ATSF
BN
BN

30k-250k People

R/R
pC
CMSPP
IC6
Icc
MATTS

MP
CRIF

DRGH



Table K-3

LIST OF SUBSTITUTE RAILROAD YARDS

STATE CITY YARD R/R
CcA Bloomington West Colton sp
NI Camden Pavonia PC
NY Mechanicville Hump BM
CELL "1 IL Silvis Silvis CRIP
MN St Paul New CMSPP
MT Miasoula Train EN
MD Hagerstown West W
VA Roanoke Roanoke NW
-CELL "2 VA Alexandria Potomac RFP
NY Syracuse Dewltt PC
MI Detroit Junetion PC
CELL #3 X 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 #4 NJ Port Reading Port Reading RDG
TX Gainaville North ATSF
X Vanderbilt Train MP
NY Binghamton YD DH
W Charleston Bridge Ject. Jedint
CELL #5 IN Evanavyille Harwood ICG
WL Green Bay Train MSPP
X Amarillo Train CRIP
IA Dea Moines Bell Ave. CNW
CELL #6 MD Baltimore Bayview PG
AL Mobile Beauregard ICG
GA Brunawick Brunswick sSCL
MI Livonia Middlebelt co
CELL #7 NJ Newark Brills CNJ
AZ Douglaa Douglas )
. VA Hopawell Train SCL
‘ TX Abilene Abilene TP
CELL 8 MI Kalamazoo Train GTW
PA Reading East Reading PC
OH Akron Mill Streat EL
OK Oklahoma City Turner MICT
K-8




Table K-3 (Continued)

STATE CITY YARD R/R
MI Flint Torrey GIW
Ky Louisville Union Station LN
CELL #9 FL HWest Palm Beach West Palm Beach WPBT
MA Bostan Yard 8 BM
™ Nashville West Nashville LN
NY New York Westchester Ave., PC
CH Cleveland East 26th Street PC
OK Mobile Train SLSF
MN Sleepy Eye Train CRW
CELL #10 KS Hutchinson Carey BN
Ip Sandpoint Tranafer ur
AR Camden Train SSW
1A Waterloo Train CNW
sC Greenville South sou
TX Lubbock Lubbock FWD
CELL #11 GA Savannah Roper Mill CGA
VA Petersburg Broadway NW
Wi ) Racine Junetion CMS PP
CA Modeato Train ATSF
X Fort Worth Birds ATSF
TX Houston Bellaire sp
Wl Milwaukee Fowler CMsPP
CELL #12 Wl Milwaulkee Rock Jet. CMSPP
N Indianapolis Caren PC
RNY Rochester Charlotte Dock BO
o Cincinnati Fairmont BO
WA Seattle House up
K=-9
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STATE

CITY

Ensley
Tucson

Fort Smsith
Little Rock
N. Little Rock
Pine Bluff
Bloomington
E. Pleasanton
Martell

San Jose
Stockton
Pueblo
Stamford
Nichols
Pensacola
Tampa

W. Palm Beach
Atlanta
Brunswick
Columbus
Macon

Macon
Savannah
Vidalia
Chicago
Chicago
Chicago
Chicage
Chicago Heighta
E. S5t. Louls
Flora

Joliet
Markham
Streator
Burns Marbor
Elkhard

Evansville
Jasonville
Terre Haute

Table K=4

YARD

Ensley
Train
Train
E. 6th Street
Crest
Gravity
W. Colton
Train
Train
College
Mormon
Train
Stawford
Dry Rock
Wharf
Rockport
W. Palm Beach
Howell
Brunawick
Columbus
0ld CG
Brosnan
Paper Mill
Vidalia
Corwith
Western Ave.
43rd Street
38th Street
Heightsd
Madison
Train
South Joliet
Markham SEND
Train
Burns Harbor
RBIP Young
Hump
Harwood
Latta
Hulman

K=10

RAIL
RoAD

sou
se
MP
MP
MP
S8W
SP
sP
AMC
Sp
ATSF
ATSF
PC
SCL
Ly
SCL
WEBT
5CL
SCL
SCL
CGA

RAILYARDS INCLUDED IN EPIC SURVEY

FUNCTION

Industrial
Class./Indus.
Small Indus.
Small Indus.
Class./Indus.
Class./Indus,
Class./Indus.
Industrial
Small Indus.
Industrial
Clasa./Indus.
Class./Indus,
Induscrial
Induatrial
Industrial
Class./Induys.
Industrial
Class./Indus.
Induserial
Industrial
Small Indus,
Class./Induys.
Small Indus.
Small Indus.
Class./Indus.,
Small Indus,
Industrial
Class./Indus.
Industrial
Class./Indus,
Classification
Small Indus.
Classification
Clasa./Indus.,
Industrial

Class./Indus,
Class./Indus.
Class./Indus.
Industrial

YARD
TYPE

Flat
Flat
Flat
Flat
Hump
Hump
Hump
Flat
Flat
Flat
Flat
Hump
Flat
Flat
Flat
Hump
Flat
Flat
Flat
Flat
Flat
Hump
Flat
Flat
Hump
Flat
Flat
Hump
Flat
Hunp
Flat
Flat
Hump
Flat
Flat

Hump
Flat
Flat
Flat
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Des Moines

Misgouri Valley

Durand
Qwensbore
Russell
Silver Grove
New Orleans
New Orleans
Shreveport

South Portland

Owingas Mills
Boston
Lowell
Worcesater
Ann Arbor
Detroit
Detroit
Willow Run
Duluth
Invar Grove
St. Paul
Sleapy Eye
Durant

St. Louis
Billingse
Helena
Lincoln

. Lincoln

McCook
Omaha
Camden
Binghamton
Buffalo
Machanicville
Olean
Syracusae
Troy
Akron
Cincinnati
Dayton
Hamilton

[ P AP A T U S B S

Bell Avenue
Train

Train

Doyle

Coal Class
Stevens
Harshan
Oliver St.
Deramus
Rigby
Maryland
Yard 8
Bleachery
Worcester
Ann Arbor
Davison Ave.
Flat Rock
Industrial
Missabi Jct.
Train

New

Train
Durant

12th Street
Stock

Train

E., B. HUmp
Train

Train
Freight House
Pavonia

p o}

Hamburg St.
Hutp

Train
Dewitt

Troy

Mill St.
Fairmont
Neadmore
HWood

K-11

Table XK=4 (Continued)

CNW
CHW

Class./Xndus.
Class,/Indus.
Small Indus.
Small Induse.
Induatrial
Class./Indus.
Small Indus.
Class./Indus.
Clasa./Indus.
Class./Indus.
Small Indus.
Industrial
Class./Indus.
Class./Indus.
Industrial
Claas./Indus.
Claas./Indus.
Class./Indus.
Small Indus.
Class./Indun.
Claas./Indus.
Small Indus.
Industrial
Clasa/Indus.
Small Indus.
Clags « /Induss,
Class./Indus.
Industrial
Industrial
Swall Indua.
Claas./Indus.
Clasa./Indus.
Indystrial
Clansification
Small Indus.
Clasaification
Industedial
Industrial
Small Indus.
Class./Indus.
Industrial

Flat
Flat
Flat
Flat
Hump
Hump
Flat
Flat
Flat
Flat
Flat
Flac
Flat
Flac
Flat
Flat
Hump
Flae
Flac
Flac
Hump
Flat
Flat
Flat
Flat
Flat
Hunp
Flat
Flat
Flac
Hump
Flat
Flac
Hump
Flat
Hutop
Plat
Flat
Flat
Flat
Flat



Huron
Lancaster
Lorain
Marion
Portsmouth
springfield
Tolado
Madill
Tulsa
Eugene
Portland
Salem
Allentown
Cementon
Harrisburg
Philadelphia
Pitctsburgh
pittaburgh
Sayre
Greenville
Hampton
Chattanooga
Knoxville
Memphis
Abilene
Auatin
Claburne
Fort Worth
Graat SW.
Houaton
Houaton
Lubbock
Port Arthur

Salt Lake City

Crave
Richmond
Roanoke
Gold Bar
Seattla
Milwaukee

South
Lancaster
South
Weatbound
Wil H.ump
Int‘l Harve
Lang

Train
Lafeber
Train

Lake

Train
Allentown E.
Cementon
Enola Wesat
Midvale
Neville Isl.
Monon Jets
Sayre

South
Traln

De Butte
John Sevier
Hollywood
Abilene
Train
Claburna
Birdn
Great S.W,
fellaira
Dollarup
Lubbock
Train
Fourth South
Train
Belle Isle
Roancke
Train
flousa
Adrline

X-12

Table K=& (Continued)

Class./Indus.
Class«/Induse.
Class./Indug.
Claes./Indus.
Cclass./Indus.
Industrial
Class./Indus.
¢mall Indus.
Industrial
Class./Indus.
cilass./Indus.
Industrial
Clags./Indus.
Small Indus.
Class./Indus.
Industrial
Industrial
Class./Indus.
Class./Indus.
Small Indus.
Small Indus.
Class./Indus.
Class./Indug.
Class./Indun.
Industrial
Spall Indus.
Clasas./Indud.
Smll Indus.
Industrial
S$mall Indud.
Small Indus.
Class.«/Indus.
Clanz./Indus.
Small Indus.
Clasgification
Industrial
Clasno. IIndun .
Small Induse.
Small Indus.
Classification

Flat
Flat
Flat
Hump
Hump
Flat
Hump
Flat
Flat
Hump
Flat
Flat
Hump
Flat
Hump
Flat
Flat
Hump
Flat
Flat
Flat
Hump
Huap
Flat
Flat
Plat
Flat
Flac
Flat
Flat
Flat
Flat
Flat
Flat
Flat
Flat’
Hump
Flat
Flat
Hump



Yard Activity Rate Clapsification

The FRA/SRI rallyard atudy data were used to estimate the classification
yard arvea corresponding to the average traffic rates determined for the low,
wmedium 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 clagsification trucks given by the SRI study for a yard
type and trafflec category to compute the equivalent length and width, and then
the typical area covered by the classification tracks. Thus

{rail cars/day) x (length/ecar}#*
{number of parallel tracks)

Equivalent length (L) = 2 x

Equivalent width (W) = (number of tracks) x {distance between
tracka).

Typical area covered (A) = W x L.

The range of typlcal areas for the average traffic rates for low,
medium and high aetivity traffic rates for low, medium and high activity
hump and £lat clasaification yards was alao computed in the same manner.
Thip provided 3 ranges (or bandwidths) of areas bracketing the low, medium
and high traffic rate yard sizes.

The claseification 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 rdate categories for

*The factor of 2 accounts for the switching areas at end of the classified
rallcar storage area.

K=13
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26 of the 30 sample hump yards (in cells 1, 2 and 3) were estimated (1in
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, B medium and 3 high l(for 7 of

the 30 sample yards, the dimensions were ambiguocus}.

Examplea of Sample RailYards

The study area boundaries around two of the sample railyards are shown
as ¢xamples in Fi{gures K-l 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 dimensiona and noise source locations relative to yard boundaries are

shown in Figures K-5 and K-6.

*Code for aymbols in Figures K=3 and K-4:
Y - railroad

R = residential land

C = pommercial land

I = {ndustrial land

A = agricultural land

U = yndeveloped land

X = distance to residential land use

K-14
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Name Akron, OH., Mill Street Yd., Ind.-Flat

Land Use

Moot

Yard Dimensicns
Width B=-B

680°

Noise Sources

Repair Facilities-B

None

_No. R.E. Dist. B

Boundary
[1}4
90%
10%

0z
0%

Length
3080°

Master Retarder-B

2000"

Dist. B~R

Xl - 770° (SF)
X2 - 1100 (SF)

No. Retarder Stages

None

Dist. B

k| 160’

HD- SEa

Diat. B. Dist. B.

220° 1

2507 150°

FIGURE K~5. DATA SHEET FOR MILL STREET YARDS, AKRON, CQHIO
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Name Cslifornia Bloomington, W. Coltonm, Class./Ind., Hump

Land Use Boupdary 2000”

9%
0%
69%
6%
16%

mOOW

Yard Dimensicns

Width B-B Length Digt. B-R
Class. 1680° (1290°T-T) 57407 G’ (S.£.) south of east of R.yard
Receiving 360 12010° 230°(5+£.+) north of west end of R.yard
Departure 1390* 5680° 330°(5.f.) south of departure yard
Total Length 25200° 4607 (8.f.) norcth of central portion
Nolse Socurces
Repair Facilities-B Master Retarder-B No. Retarder Stagea
Engine 11907, 495° 1 - 430°, 5307
Car 2007, 14507 3 & 4 stagea
.RD- R.E. Dist. B bist. B No. S.Ea Dist. B. Diat. B.
2 130° 200" 3 165° 1550°
3 1657 200* 3 200° 1515°
2 1350° 360 2 1455° 265°
3 495° 1190 1 13907 330°*
1 1390’ 330° 1 15507 155°
1 1190 500 3 760 960°
3 495° 1190° 13 709,62 1106.92
3 595° 1120°
7 7607 960
G 820" 700°
2 B60” 8607
33 689,39 815.85

FIGURE K~=-6. DATA SHEET POR WEST COLTON YARDS, BLOOMINGTON, CALIFORNIA
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Table K=5

AVERAGE PERCENTAGE LAND USE DISTRIBUTION, ADJACENT
TO RAILYARDS, BY YARD TYPE AND PLACE SIZE

Average Parcentage Land
Use Distribution

Place Size
Land Use {Number of People) All

Yard Type Classification  <50,000 50,000 te 250,000 >250,000 Population
Hump Class- Residentisal 17.2 9.2 9 11.8
ification Commercial 6.7 9.1 4e7 6.8
Agricultural .2 11.2 47.6 20.7
Industrial 40.0 25.4 846 24.7
Undeveloped 33.0 45.2 0.2 36.1
Flat Class-~= Reaildential 22.2 12.5 9.6 14.8
ification Commercial 11.0 6.5 12.8 10.1
Agricultural 1.8 10.0 6l.1 2443
Industrial 21.5 4ha 4 5.7 23.9
Undeveloped 43,5 26.6 11.0 27.0
Flat Indus— Reaidential 13.0 16.0 9.0 12.7
trial Commercial 8.0 10.0 21.0 13.0
Agricultu.ral 8.0 1.0 0 3.0
Industrial 52.0 69.0 51.0 57.3
Undeveloped 20,0 5.0 9.0 11.3
Small Flat Residential 12.0 14.5 16.0 14.2
Industrial Commercial 13,0 6.2 14.0 1l.l
Agricultural 11.0 3.6 0 4e9
Industrial 36.0 50.2 61.0 49.1
Undeveloped 28.0 15.3 10.0 17.8
All Yard Reaidential 16.1 13.1 10.9 13.4
Typas Commercial 9.7 8.0 13.1 10.3
Agricultural 6.0 6.5 27.2 13.2
Industrial 374 47.3 31.6 38.8
Undevelopad 3l 23.0 15.1 23.1

K-21
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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 (Nuumber of People) All

Yard Type Classification <50,000 50,000 to 250,000 >250,000  Poputlation
Hump Class- Residential 30 23 28 27
ification Commercial 5 19 7 7
Agricultural 11 14 13 13
Industrial 17 19 24 20
Undeveloped 37 35 27 33
Flat Claas- Residential 42 32 31 35
ification Commercial 10 10 13 11
Agricultural i6 15 & 12
Industrial 11 18 33 21
Undeveloped 21 24 17 21
Flat Indus=- Residential 22 49 26 32
trial Commercial 5 21 22 16
Agricultural 12 1 0 4
Industrial 30 21 37 30
Undeveloped 30 8 15 18
Small Flat Residential 31 28 25 28
Industrial Commercial 14 12 14 14
’ Agricultural 17 [ 1] 8
Induatrial 13 33 46 3l
Undeveloped 25 21 14 20
All Yard Residential 31 33 28 kBl
Types Commercial 9 13 14 12
Agricultural 14 5 5 9
Induatrial 18 23 35 25
Undeveloped 28 22 18 23

K=22
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APPENDIX L

DERIVATION OF AVERAGE NOISE LEVELS
FOR RAILYARD NOISE SOURCES

The representative or average nolse levels used in the noise impact
health and welfare model are diacussed in Sectlons 4 and 5, and are summarized
in Tables 4-1 and 5-4. The bases for determining the average noise level for
each type of source are presented below. Reference numbera in this appendix

are for thoase listed at the end of Section 5.

Average Maximum Nolsme Level:

The references and data shown below were used to obtain the bageline

average maximum noise level for master and group retardera:

o EPA-550/9-74«007, 1974 (1)
Retarder 1
Lpax energy ave. = 116 dB%* @ 100 £t (30 m); 58 measurements.

(Range: Ly, 90 to 140 dB¥)

Retarder 2
Lpnpx ¢nergy ave. = 111 dB* @ 100 f& (30 m); 37 measurements.

(Renge: Ly, 90 to 125 dB*)

o  Hyle Report 73=5, 1973 (6)
Lpayx energy ave. = 108 dB* @ 100 ft (30 m); 38 measurementa.
(Range: Lp,, = 96 to 115 dB%)

o DBEN RN 2709, 1974 (9)
MPC Ft. Worth, TX.
Lnax @nergy ave. = 109.5 dBx @ 100 £t (30 m); 113 measurementa.
(Range: Lyg, = 80 to 119 dh*)

BN Chicago, IL.
Lynx energy ave. = 108.5 dB* & 100 £t (30 m); 164 measurements.

o  Composite Lp,y encrgy ave. (Lpay) = 111 dB* @ 100 £t (30 m);
410 measurements.
(Ranget Lpgy = 80 to 140 dB*)

#A-yeighted sound level.
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Average Single Event Level (SEL):

The average SEL is dependent on the typical durations for retarder nolse
events. However, very little date on retarder SEL values or effective noise
event durations (At.gf) were avallable. In one reference study, a sample
noise-time history indicated durations of l.5 to 2 sec between the 20 dB down
points for clearly definable events.6 This reference atudy indicated

typieal Ly, = 110 dB* at 100 £t (30 w) with & 10 dB down point duration (t)p) of

1 sec and a typical SEL of 107 dB*. This impliea that Atgee = 0.5 sec

since:
SEL = Lpax + 10 log Atggegs

A few other data indicated & typical retarder squeal (at 100 fr 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
This aso results in {At.gg) = 0.5 sec.

Additional data on retarder noise events were cbtained during noise
measurements at railyards conducted for the EPA in 1978,13 Many of the
clearly definsble individusl retarder noise events had triangular time-
histories with t3p 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 clesely spaced multiple
events rather than a single pulse or squeal. It can be shown analytically
that (for the single triangular shaped pulse) 1f t3g9 = 1, 3, 6 or 9 sec,
then A t,ge = 0.15, 0.45, 0.9 and 1.35 sec, respectively. Visual exami-
nation of the 1978 measurement date indicate typleal At,rf 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 Atgge 48 approximately 0.5 sec. Thus, at 100
ft (30 m) distance from the retarder, the typlcal or average SEL value (SEL}

is 108 dB*.

*p=woighted sound level.

1-2
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Inert Retarders

The inert retarder nolse level data were obtained from one reference
which presented measured levels for 96 nolse events.® The ranges of maxinum
levels measured was from 78 to 101 dB* at 100 ft (30 m), and the energy
average maximum level (Lgpy) for the 96 data points was 93 dB*,

Since there were noe data available on inert retarder nolse event du-
rations, it was assumed that Atges = 0.5 sec (the same as for master and
group retarders). Thus the reference or typical SEL value at 100 ft (30 m)
wvas 90 dB*.

Flat Yard Switch Engines

Data were available from only one reference for noise levels of switch
engines working in flat yard areas.® Maximum noise levels were measured for
30 events during acceleration passbys ("kicking" railcars) which apparently
were conducted at throttle setting ! to 2. The range of maximum noise levels
at 100 ft (30 m) was 73 to 92 dB*, and the energy average level (Lp,y) was 83
dB*,

In the noise model it was assumed that Ly, = 83 dB* (at 100 ft or 30 m)
was the reptesentative ot typical level for all switchers (M5,IS, CSW, CSE and

58} except the hump lead switeh engine (HS).

Hump Lead Switch Engine

Only a few data samples were available to indicate the typical nolse
level for hump lead switch englne pasabys.6 These data indicated that f;;;
was in the 76 to 80 dB* range at 100 fr (30 m), Therefore, an Lpyx = 78 dB*
wag assumed for the noise impact model.

*i-weighted sound level.

L-3
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Idling Locomotives

Two references contained numercus measurements of nolse levels from a
wide variety of types and slzes (HP) of rail locomctives at the stationary
idle (throttle setting 0) condition.2:® The measurements were obtained at
distances of 50 to 150 ft (15.2 to 92 m) in railyards under a varlety of
operating conditieons (including load tests, special tests near repalr shops
and groups of idling locomotives). These data were examined and, where
required, normalized to the noise level of one locomotive at a4 distance
of 100 ft (30 m). In those cases where the measured level was due to a line

or group of locomotlves, a atandard analytical procedure was used to estimate
the average level for one locomotive.® One of the references presented data
for "road engines" and "awitch engines' without defining either type of
locomotive.® The other reference listed the power rating (HP) of the

locomotives for which noise levels were measured.2
4 summary of the data from these two references is presented below:
Idle Noise Levels at 100 £t (30 m)

Ref. 6 Type of Locomotive Number® L,uo*"(dB***) Lpgnge(dB**™

Road Engine 5 58
7 70 66 to 73
1 69
Switch Engine 1 62
L 64
4 65 63 to 67

* Nunber of data points, or number of locomotives in group.
k% Energy average noise level for one equivalent locomotive.

frkA=yeightad sound level.
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Ref. 2 Size of Locomotive Number® Lave (dB)** Lrange (dB)***

>2500 HP 35 68.3 64.5 to 72
7 68.7

<2500 HP 12 65.9 6l to 70
6445
68.5
67.0
66.5

—— O -

*  Number of data polnts

wk Energy avarage noise level, A-weighted.

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:!
Lyye (<2500 HP) = 66.4 dB***; 27 samples.
Laye (22500 HP) = 68.5 dB***; 55 samples.

However, it appeared that most of the measured levels in this group wmay
have included the effectas of reflecting surfaces (repair shop buildinga, 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 theae two effects tended to increase the measured locomotive
noise levels by l.5 dB™**, Therefore, in the absence of reflecting surfaces and
background noise lavels (within L5 dB of the locomotive noise level), the
noise levels for 1dling locomotives (at 100 £t or 30 m) were:

Lave (<2500 HP) = 65 aB™**

Logye (22500 HP) = 67 dp***

***A-waighted aocund level,

L-5
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In the rallyard noise impact model, it was amssumed that switching
operations were performed by a 50/50 mixture of locomotives above and below
2500 HP+ Therefore, the Lgye value used in the model for an idling loco-

motive was 66 dB*,

Load Cell Operations

Nolse measurement data for locomotives operating in a stationary
condition at high throttle settings (throttle setting §) were available from
4 references,!»2)6,9 The locomotives were operating under either a self-
load condition or at a load test cell facllity. The majority of the data
samples (51 out of 5%) were contained in one of the references.Z The size
of the locomotives ranged from 1500 to 3600 HP, and the noise levels at 100
ft (30 m) ranged from B4 to 94 dB™. The resulting energy average noise level at

100 £t (30 m) was 90 d4B*,

Refrigerator Cars

Nolse levels from the diesel engine powered cooling units on refrigerator
cara are & function of engine speed and which side of the car the measurement
i8s heing made. The cooling units typically cperate at either low or high
engine apeed. Also the noise levels are usually greater on the side of the
railecar where the diesel engine is located, as compared to the opposite side
where the condenser is located. Several referepnces are available which pre-
sent a total of approximately 100 samples of refrigerator car noise levels,8:12,17
Howevetr, much of the data ims not defined relative to both engine speed and
side of railcar (engine va. condenser). Therefore, only those nolse data
(about 23 namples) for which aspecific operating conditions and measurement
locations were known were used to derive the representative average noise
level for rofrigerator cars.5»17 These data were growped 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-wigh::ed pound level.

L~6
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High Throttle
Engine side L = 79,2 dB*(7 samples)
Condenser side L = 70.9 dB*(7 samplea)
Laye = 77%dB (both sides)
Low Throttle
Engine side L = 73.9 dB*(4 samples)
Condenser side L = 65.5 dB¥{5 samples}
Love = 72%dB (both sides)

The weighted (energy) average for both sides at each throttle setting was
caleulated since the refrigerator cars are likely to be randemly oriented in
the railyards, and thus it was agssumed that it would be equally likely (over
the total number of rallyards) 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 tmpact model was L = 67 dB* at 100 £t (30 m).

Railcar Couplin Impact

Several references provided noise level data for railcar coupling impact
eventss6s 91l Tyo of the references which were initially available did not
include edther coupling speed data correlated to the noise level, or noise
event durations from which SEL values could be determined.5»% These two
roferences provided 133 noise level samples which indicated a moximum nolse
level range of 79 to 115 dn* ar 100 ft (30 m), with an energy average level
of 100 dB*,

Subsequently, however, additional data became available which provided
impact nolase levela (Lp,y and SEL) correlated to coupling speeds, and which
indicated the probability distribution for coupling speeds.l0»1l Assuming
that the noise level and speed distributions would hold for all railyards, it
wad posgible to calculate the expected energy average noise level for car

*A-weight:ed sound level.
L~7
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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
avallable data, the value of this integral was obtained using probability and
noise level values in ! MPH class intervala according to the equation:

Toyp = 10 log I 10~ (V10

i

X Pi(v} ;

Li(v} = energy average maximum noise level for car impact events
in each i aspeed class (1 MPH interval);
Py(v) = the probability asscciated with each coupling apeed class

interval.

The basic data used for this determination consisted of 31 samples of Ly,
and SEL values For coupling noisell, and 61,000 samples of car coupling

upeeds.10 These data are summarized below:

Speed (V)
Interval
(MPH ) Py (v)10 Ly (dB**) 11 SEL4 (dB**) 11
O=1 .001 65.3 58.7 Ex:rapola:ed*
1-2 035 80.9 73.6
2=3 +092 B89.2 8l.6
=4 «179 92.0 86,2 Calculated
45 +256 95.6 90,8 from
5=6 «270 99,7 94,3 Measured
6~7 101 101.6 96 .3 Noise Levela
7‘-8 1039 103-7 98-5
8~9 «018 106,1 100.1
9=10 «007 107.1 102.2 Extrapolated®
10=11 002 108.5 103.7
11-12 «001 109.8 105.1
12-13 «1002 111.0 106.4
13=14 <0002 112.1 107.6
14~15 «00007 113.1 10B.7
15=16 00002 114.0 109.7
16=17 —-— -
17-18 .00002 115.7 111.6

* The extrapolated data were obtained by extending a smooth curve through the
enargy aversge levels derived from the measured levels in each of the speed
class intervals from 2 to 7 MPH.

**A-weightad sound level.
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The baselline expected noigse level values were:
Max Leyp = 98.8 dB* at 100 £t (30.5 m).
SELgyp = 93.5 dB¥ at 100 £t (30.5 m).

In addition, two possible impact nolse control options were considered -
limiting coupling speeds to 6 MPH, or to 4 MPH. Expected noise level values
for these casea were determined by assuming that for the 6 MFH speed limit
case, all couplings above 6 MPH would be redistributed into the 5 to & MPH
interval. And for the 4 MPH spead limit case, all couplinga above 4 MPH
would be redistributed into the 3 to 4 MPH interval. The results were:

0 6 MPH Speed Limit, Max Loy, = 97.3 dB*

SELgyp = 92.0 dB*

0 4 MPH Speed Limit, Max Lgy, = 91.7 dB™
SELgyp = 85.8 dB*

*A-weighted sound level.
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APPENDIX M
FOPULATION DENSITY

In some cases of yards located in scarcely populated areas, the study
areas were enlarged to inelude at least one population centreid. It was
indicated by CACI that as long as populatien within the study area was 500 or

mere pecple, the accuracy of the population estimate was at least 10 percent.

The site specific or local average population density is not eqeal to

true residential density since {n each study area, the land surface area

used £o obtain the density value includes the commercial, industrial, agri-
cultural, and undeveloped land. However, the local average density obtained
by this procedure reflects more arccurately 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 sc that correct

lorcal population 1s accounted for independent of the micro-distribution of

people in the study area.

Since the number of rallyards 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
ares at each rallyard was calculated, and the resulting density ranges
obtained for the yard types within each cell and for each place size claass are

shown in Table M~l.

For the 4 cells (or groups of rallyards) in the small place size
(less than 50,000 people} class, the lecal 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,
reapectively, ranged from 90 to 8135 people/sq.mi. and from 4 to 21,594

people/sq.mi.

M-l
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Table M-1

RANGE OF LOCAL AVERAGE POPULATION DENSITIES
AROUND SELECTED RAILYARDS

Range of Population Density (People/Sq.Mi,)*
Place 5ize (Population Range):

Yard Type 1. Less than 2. 50,000 to 3. Greater than
50,000 250,000 250,000

Hump Clasgifi~
cation 234 to 10,068 90 to 4,520 377 to 21,594

Flat Classifi~
cation 9 to 2,580 127 to 6,625 4 to 17,507

Flat Classifi-
cation 143 to 6,833 1,285 to 8,135 39 to 19,604

Small Industrial 12 to 8,169 549 to 4,581 658 to 17,049

* Local Average. To convert to pecple/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 welghted average density was
computed for the railyards in each of the seven density classes for each
place slze catepory. The weighted averape 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: .

-
AVGp= ¢ Pi/Zi:Ai
The results are shown in Table M~3., These weighted average density

values were used to represent the local average population densitles for

the rallyards in each density range.
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Table M-2

DISTRIBUTION OF SAMPLE RAILYARDS
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 6 000 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 ro 15000 3
7000 to 11000 2 3 15000 to 22000 4

}
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Table M-3

AVERAGE POPULATION DENSITY FOR EACH
DENSITY RANGE CLASS

Place Size
Population bensity Place Size Place 5ize Population Greater
Range (People/Sq.Mi.) laas than 50,000 to Density Range than 250,000

50,000 people 250,000 people (People/Sq. Mi.) pecple

<500 190 230 <1000 420

500 o 1000 780 690 1000 to 3000 1480

1000 to 2000 1580 1470 3000 to 5000 3880
2000 to 3000 2510 2390 5000 to 7000 5750
3000 to 5000 4070 4050 7000 to 10000 8340
5000 co 7000 5810 3920 10000 to 15000 11700
7000 to 11000 9480 7480 15000 to 22000 15540
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Table M-4

DISTRIBUTICN OF HUMP YARDS BY PLACE SIZE,
TRAFFIC RATE CATEGORY AND POPULATION
DENSITY RANGE

Population Number of Yards
Place Size Denaity Range Traffic Rate Category
(Thousands of People) (People/ﬂilez) Low Medium High  Total

<500
500-1000
1000-2000
30 2000~3000
3000-5000
5000-7000
7000-11000
Total

el Ll ol N . =
Ranl (ol ol o R T

e

Dl = O
et

et

<500
500-1000
1000-2000
50=250 2000-3000
3000=5000
5000=7000
7000=11000
Total
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Ol = P e e
L3 RN R RT TS
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<1000

1000-3000

3000=-5000

5000-7000

250 7000=10000
10000-15000

15000-22000

Total 38

Total 124
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Table M=5

DISTRIBUTION OF FLAT CLASSIFICATION YARDS
BY PLACE SIZE, TRAFFIC RATE CATEGORY
AND POPULATION DENSTITY RANGE

Populatiaon Number of Yards By
Place Size Density Range Traffic Rate Category

(Population Range) (Penple/ﬂilezj Low Medium High Total
<500 64 41 21 126

500-1000 48 31 16 95

1000-2000 103 65 Kk 201

1. Less than 50,000 2000-3000 58 37 19 114
3000-5000 16 10 5 il

5000-7000 16 10 5 il

7000~11000 16 10 5 31

Total 321 204 104 625

<500 14 9 4 27

500-1000 20 12 7 39

1000-2000 20 12 ? 3%

2, 50,000 to 250,000 2000~3000 20 12 7 39
3000=5000 39 24 13 76

5000~7000 11 7 k] 21

71000-=11000 11 7 3 21

Total 135 83 L 262

<1000 17 10 6 33

1000-3000 29 18 9 56

3000~5000 34 21 11 66

5000-7000 9 6 3 18

3. Greatar than 250,000 7000-10000 6 3 2 11
10000-~15000 8 5 2 15

15000=22000 12 7 4 23

Total 115 70 a7 222

Total 1113

M=-7
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Table M~b

DISTRIBUTION OF INDUSTRIAL FLAT YARDS
BY PLACE SIZE AND POPULATION DENSITY RANGE

Populaticn
Place Size Density Range
(Thousands of People) (People/Mile2)  Number of Yards

<300 170
500-~1000 128
1000~2000 272
50 2000-~3000 153
3000=5000 42
3000-7000 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




Table M-7

DISTRIBUTION OF SMALL INDUSTRIAL FLAT
BY PLACE SIZE AND POPULATION DENSITY RANGE

Population
Place Size Density Range
(Thousands of People) (Peaple/Mile?)  Number of Yards

<500 253
500-1000 189
1000-2000 404
50 2000=-3000 227
3000-5000 63
5000-7000 63
7000=-11000 63
Total 1262
<500 13
500-1000 20
1000-2000 20
50-250 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
250 7000-11000 8
11000-15000 11
1500022000 16
Total 156
Total 1551

M-9
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DEMOGRAPHIC PROFILE REPORT PAGE )

KILL 5T, YARD

AKKOR, O/10 LI N I A N I T I T R R I R
n LATEST CHANGE #

DEG MIK SEC L ’ FROM 70 *

LATITUDE &1 7 30 * 1977 POPULATION 3641 =Byl »
LONGITULE 81 30 O * 1877 HOUSENHOLDS 1420 ~166 ¥
® 1937 PER CAP INCOME § 38YS § 1064 =

& POINT POLYGON . .
L ANNUAL COHPOUND GROMTH ~-3,0% "

B AN A A A AR A AN R AN A R AR

WEIGHTING PCT 100X
1970 CEN5US DATA

POPULATION AGE AND SEX
TOTAL 4584 1o0.0X MALE FEHALE TOTAL
WHITE 3328  72.6% 0-=5 227 10.0X 234 10.1% 10.12
NEGRO 1253 27.3% 6-11 320 14,1% 320 1J.8% 14.,0X
OTHER 3 0.1 1é-17 203 9,0X 183 1.9 8.41
18-20 20! 8,9% 127 7.62 8.2%
EPAN 13 0.3 21-29 188 17.12% 320 1J.82% 15.4%
30-39 162 7.12 207 B,9% 8.01
A0=k 9 231 10,22 196 B.5% 9.3X
FAMILY INCOME (000) 50-64 2723 )2.01 371 16.0% 14.0X
$0~5 334 32,01 65 4 262 11.62 311 134X 12,52
$5~2 148  14.2% TOTAL 2267 2319
$7~10 259  24.8B% MEDIAN{ACE)} 25.2 27,9 26.4
$10=15 225  2].6%
$15-25 10 6.7% HOME YALUE (000) OCCUPATION
$25-50 A 0.4X $0-10 198 64,92 MGR/PROF 209 13,92
430 + A D.4X 510-15 208 47.2% SALES 56 3.7
TOTAL 1044 $15-20 34 7.7 CLERICAL 250 16.6%
$20-25 0 0,0 CBRAFT 199 13,22
AVERAGE & BDB2 $25-33 1 0,2 OPERTIVS 404 26.8X
HEBIAN  § 7463 43550 0 0.0X LABORER 85 3.6X
$50 + 0 0,02 FARM 1 0.12
TOTAL 441 SERVICE 275 18.3%
RENT PRIVATE 27 1.8Z
§0-1 00 788 B0,92 AVERAGE $10524
$100=-150 162 16,61 MEDIAN §10529
$150-200 19 2,02 I OWNER  31.2 EDUCATION ADULTS > 25
$200-2 50 L] 0,42 0=-8 819 J6.4X
§150 + 1 0,12 =11 651 29.0X
TOTAL 974 AUTOMOBILES 12 627 27.9z%
NONE 532 33,72% 1i-~l5s 13 3.2
AVERACE § 73 ONE 760 48,22 )6 4 76 3.4X
HEDLAR $ 62 THO 230 14.6%
% RENTER 58,38 TUREE+ 55 J.5%
JNOUSENDLI PARAHETERS
FAH POP 3714 81,03
UNITS IN STRUCTURE HIOUSENOLDS WITH: INDIVIDS 636 13,92
1 803 52.0%2 TV 1365 B86.12 GRP QTRS 234 5,12
2 275 17.8% WASHER 1031 65.0% TOT POP 4584
=4 114 7.4% DRYER 456 28,62
59 sl 5.,2% DISHUSH 56 3.5% NO OF s 1586
10-49 209 123,53 AIRCOND 144 %.,1% NO OF FAM)S 1098
50 + 63 4,11 FHEEZER 249 15.7% AVG KN SIZE 2,7
HOBILE 0 0.0% 2 noNES 4% 3.1 AVG FAN BIZE 3.4
CACL, INC

FIGURE M-~1, DEMOGRAPHIC PROFILE REPORT OF MILL STREET
YARDS, AKRON, CHIO
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DEMOGRAFHIC PROFILE REFORT PACE )
W, CoLTON YARD
BLOOHINGTOH. CALIF. LI BN B I B B B N R B RN B B B I T TP
» LATEST CHANGE
DEG HIN SEC 4 FROM 70 o
LATITUDE 3 7 30 * 1977 POPULATION B9&k 3T
LONGLTUBE 117 22 30 * 197) HOQUSENOLDS 282) 331w
* 1977 PER CAP INCOME § 434] $ 2161 »
& POINT POLYGON * &
. ANNUAL COHPOUND CROWTH  D.52% "
WEIGHTIRG PCT 1002 LI R I A I L L A I O I
1970 CENSUS DATA
POPULATION ACE AND SEX
TOTAL 8647 100,02 MALE FEHALE TOTAL
WHITE B513 9B.52 O0=5 493 11.52 498 11.4% L1.5%
NEGRO 27 0.32 6-13 880 20,52 808 18.6% 19.5%
OTHER 107 1.22 14-17 432 10,1X 3l 8.52 9.31
18~20 182 4,22 207 4,82 4,52
SPANR 1318 15.2% 21-29 476 11.1% 572 13,11 12.1%
30-39 494 11,52 482 11.1% 11.3%
AO-49 497 11.6X 512 11.82 1112
FANILY INCOME (000) 50-64 485 11.32 499  11.52 b1oax
50~5 399 18.1% &5 + 357 8,32 403 9,31 8,82
$5=7 264 12.4% TOTAL 4296 4352
37~10 535 25.1% MEDIANCAGE) 24.0 2546 24,9
$10=15 684 J2.1X
§l5-25 225 10.5% HOME VALUE (000) OCCUPATION
§25-50 27 1.3% 50-10 214 14,0 MGR/PROF 162 13.82
$50 + 0 0.02 510-15 634 41.5% SALES 181 6,92
TOTAL 2134 §15-20 420 27.5X CLERICAL 392 15.0%
520-25 169 11,1% CRAFT 5A3 22,21
AVERACE § 9410 §25=35 n 4,62 OPERTIVS 582 22,2%
HEDIAN § 9265 4315-50 14 0.9% LAROGRER 151 5,82
$50 + 7 0.5% FARM 2 2,0%
TOTAL 1528 SERVICE 3or 11,52
RENT PRIVATE 15  0.6X
30100 449 67,312 AVERAGE §1544)3
§100~150 171 25.6X MEDIAN §l4)38
$150~200 &6 6,92 X OWNER 69. 8 EDUCATION ADULTS > 25
$200-250 1 0.1Z 0-8 1}51 26,92
§250 + 4] 0.0% §=11 1175 27.42
TOTAL 667 AUTOMOBILES 12 1318 32.2%
NONE 166 6.7 13-15% 430 10,22
AYERAGE 3 88 GHNE 1130 45.1% 16 + 142 3.3%
HELIAN s 74 ™0 941 38.02
I RENTER 3D.4 THREE+ 23?7 2.6%
HOUSEHOLD PARAMETERS
FAN POT 7996 91.5%
UNITS IN STRUCTUKE HOUSEBOLDS ¥ITH: INDIVIDS 49 5.2%
1 2113 85.5% TV 159 94,7X  GKP QTRS 202 2,32
2 22 0,98 WASHER 17132 69,61 TOT POP 11y
=4 29 122 DRYER Bl 32.6%
5=-9 18 0.7% DISHWSH 32% 13,2X NO OF HHIS 2490
10~-49 82 .31 AlnconD 1179 47,32 NO OF FAHeS 2127
50 + i Q.08 FREKZER 602 24.2% AYG NN SIZE ek
HOBILE 106 8432 2 HOMES » 1.5% AVG FAN SI2E 3.8
CACI, INC
FIGURE M-2. DEMOGRAPHIC PROFILE REPORT OF WEST COLTON YARD,

BLOOMINGTON, CALIFORNIA

M-11




St ity e

APPENDIX N

SQURCE ACTIVITY AND NOISE LEVEL




AFPENDIX 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 asccording 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 noige generation and propagation equations for each source identified.
Stationary sources such as groups of retarders were modeled as a aingle
virtual source placed at the geometric center of the grouping. However, since
the EPIC survey of 120 railyards indicated considerable variation in the
geometric conflguration of the 4,169 raflyards, 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
geparate functions: recelving, classification and departure. In general,
ppecific activities and functions are performed in each component yard
and thus, the different yard noise sourcea are located by function in the
component yarda., These noise source distributions within the component

yards are presented in Table N-S5.

There is a high degtee of uncertainty concerning the location of individual

nolse sources such as idling locomotivaes, refrigeration cars and load test
areas within the railyards. Refrigerator cars and idling leocomotives could
posaihly be found in all yard areas. Load test facilities 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,

N-1
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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 Traine Per Day 8 14 27
Outhound Road-Haul Trains Per Day 8 14 25
Local Trains Dispatched Per Day 2 k| 5
Makeup Train Operations* Per Day 32 84 150
Number of Classification Tracks 26 43 57
Number of Recelving Tracks 11 i1 13
Number of Departure Tracks 9 12 14
Capacity of Classification Yard (Cars) 1447 1519 2443
Capacity of Recelving Yard (Cars) 977 1111 1545
Capacity of Departure Yard (Cars) 862 969 1594
No. of Cars Per Classification Track 56 15 43
No. of Cars Per Receiving Track” 89 101 119
No. of Cars Per Departure Track* 96 81 114
Number of Cars Classif ied Per Day 689 1468 2386
Average Outbound Road—Haul Cars Per Tratn® 79 75 92
Average Local Cars Per Train 43 83 b3
Hump Engine Work Shifts Per Day 3 L] 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.l
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Tahle N-2

ACTIVITY DESCRIPTORS AND TRAFFIC PARAMETERS FOR FLAT CLASSIFICATION

Yard Activity Descriptors

AND CLASSIFICATION/INDUSTRIAL RAILYARDS

Inbound Road~Haul Trains Per Day
Outbound Road-llaul 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
Switeh 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

s

Yard Activity Level:

Low

3

3

2
12
14
653
288
4
47
73
2

2

Medium

High

10
11

2

44
25
1185
1344
10
41
86
8

6




Table N-3

TRAFFIC PARAMETERS FOR FLAT INDUSTRIAL YARDS

Yard
Yard Activity Descriptors Activity

Level
Inhound Road-liaul Trains Per Day 1
Outbound Reoad=llaul Trains Per Day 1
Local Trains Dispatched Per Day 1
Cars Switched Per Day 140
3

Switch Engine Work—=Shifts Per Day

Table N-4

TRAFFIC PARAMETERS FOR SMALL INDUSTRIAL FLAT YARDS

Yard
Yard Activity Descriptors Activity
Level
Inbound Local Trains Per Day 1
Outbhound Local Trains Per Day 1
Cars Switched Per Day 30
Switch Engine Work—-Shifts Per Day l




Table N=5

HUMP YARD NOISE SOURCE GROUPINGS AND DISTRIBUTION BY
COMPONENT YARD TYPEW®

Receiving Yard Clasgification Yard Departure Yard
Makeup
Hump Retarders (Maater Switchers
Switchers and Group)
Source Source Source Industrial
Location {(a) Location (b) Location (d) Switchers
Area Inbound Area I1dling Locomotives Area
Trains Load Tests " Outbound
Car Impacts Trains
Source Inert Retarders
Location (c) Refrigeration Cars
Area Cap Impacts

*Except for retarders, source operations and distribution are similar for
classification flat yards.
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which are not usually found in flat yarda, the distribution of sources 1s
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 nolse 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 ingide the mailn yard area. The nolse source location
areas for industrial and emall industrial flat yards are indicated in Table
=G+

Source Noise Levels

A nolse generation equation, or model, has been developed for each
identified yard nolse source. The yard noise sources are categorized as
either woving or stationary. The nolse generation equaticns are developed

in terms of Ly, for all sources.

The Ly, 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 astudies, and from the yard activity
data a:udy-4!5 A discussion of the data used in estimating the nclae
generatad by each railyard source 1a presented below.

For yard activities or operationa which are performed on a 24~hour
per day basis, the number of occurrences or level of yard activity was
indicated by rail industry consultantas to be diatributed uniformly during the
daytime and nighttime periods.

Hump Yard Noise Sources

1. Inbound/Outbound Road-Haul and Locnl Train Operations

Based on average traln lengths and power requirements, it was assumed
that the local and road-haul trains entering and leaving the yard complex

N-6
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Table N-6

INDUSTRIAL AND SMALL INDUSTRIAL FLAT YARD NOISE SOURCE GROUPINGS

Industrial Small Industrial
Noise Noise
Source Source

Area (a) Inbound Trains
Switch Engines

Area (a)

Inbound Trains
Switech Engine

Area (b) Car lmpacts
Outbound Trains

Area (b)

Car Impacts
Outbound Trains
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are powered by one and three engines, reapectively. Train operations were
modeled as moving point sources and were assumed to take place within the
receiving and departure yard components at & 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 Lyp 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 scurces which
operate in the receilving 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
careg, gince that 18 the practical limit indicated for a aingle switch engine.
The number of pass-bys per hump engine "trick" (work-shift) is computed
by dividing the average aumber of cars classified per hump engine trick
by 50 and multiplying by twa. The factor of two accounts for the number
of passes required by each hump operation, ome 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 {a assumed that the yard operates Z4~hours 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
pasg-bys per hump engine per shift is tharefore equal to nine (2 x 230/50).
For tho medium and high traffic activity hump yards the number of pass=~bys per
engine triclk is approximately 20 to 32, respectively.
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3. Retarders - Magter, 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 Ly, resulting from cars passing through the retarders 1s determined
from the number of cars classified per day, number of retarders passed by
each car and the percentage of cars which cause retarder nolse events.
Examination of the avallable data indicated that on the average each car
classified passes two retarders, and that retarder squeal occurs approxi-
mately 30 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-l, the number of retarder noise events per day is 700, 1500 and
2400, reapectively.

4. Inert Retarders

Inert retarders were also modeled as a grouped point source located
at the geometrlc center of the retarders. 1In the absence of any data, it
was assumed that each car leaving the classification yard passes 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.

5a_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
wae 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 perioda.5 The final
section of this appendix discusees the basls for the impact event rate,

6., Makeup, Industrial and Other Switch Engine Operations

Makeup, induatrial and other switch engine operations were modeled as

moving point sources which operate in the departure yard component of the hump

N-9




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 switeh angine work shift.
Therefore, the number of cars handled per work shift 1s equal tec the total
number of cars classified divided by the total number of work shifts. Assum
ing that 10 cars are handled per switch engine cperation, 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 pasa-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 Ly, was developed from a truncated lire 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 bources and rows, and extra air and gfound absorption is given by:

Lin = Lag + 10 log |=n(NHg+1ONH )| + 8 1og(1.33N7) - 20 2og(2o)
dn eq, FIARGY] n 1 D,
+ 10 log(NR) - K(D)

where L, ~» bapeline day-night average nolse level, dB
Laqu = gverage noise level (per l=-hour period) of a
single locomotive or refrigeration car at a
distance of 100 feet (30 m), dB
Ny = number of locomotives or refrigeration cars

per row

NHy and NH, = number of hours of operation during daytime (d)
and nighttime (n)

NR = number of rows of locomotives or refrigeration cars
Dy = 100 feet (30 m)

| = distance from source to yard boundary

K(D) = air and ground sbsorption
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Based on the number of locomotives and refrigeration cars in the rail
company Inventory, the npumber of rows and the number of idling locomotives
and refrigeration cara per row assumed for each hump yard traffic category

are shown below:l,2

IDLING REFRIGERATION
TRAFFIC LOCOMOTIVES CARS
RATE NUMBER NUMBER NUMBER NUMRER
CATEGORY OF ROWS PER ROW OF ROWS PER ROW
Low 2 2 2 5
Medium
High 3 2 6 5

8. Locomotive Engine Load Testa

Locomotive load tests were modeled ag stationary point acgurces located in
the classification yard component. It was asgumed that load tests are con-
ducted at high activity category hump yards only. Also, it was assumed that
one 6~hour test wesa performed per day with 4 and 2 hours of operation occurr-
ing during the daytime and nighttime periods, reapectively.

Flat Clasaification Yard Noise Sources

1.  Inbound/Oucbound Road=Haul and Loenl Train Operations

Aa previously discussed, it was assumed that local and road=haul traina
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 spead 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-
dfication yard activity categories is shown in Table N-2, It was assumad that
all train operations are uniformly distributed over the daytime and nighttime

periods.

N-11
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2. Switch-Engines Operations: Classification, Industrial, and
Rougtabout

Switch engine operations were modeled as moving point sources which
operate in the recelving and departure yard components at a speed of ap-~
proximately four miles per hour. The raticnale used in determining the
operational parameters 1s 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 ell 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 groupa of stationary polnt sources
located in the classification yard component. It was assumed that the
total number of car impacte is equal to one~half the number of cars switched
or classified par dnyﬁ. (See Table N~2, and last section of this appendix.)

he 1dling Locomotivos 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 Ly, development procedures have been

previously discusaed.

The numbar of rows and the number of idling locomoti\_rea and refrigeration
cars per row which wers assumed for each flat clasaification yard traffic

category are shown below:

N-12




IDLING LOCOMOTIVES REFRIGERATOR CARS

TRAFFIC RATE NUMBER NUMHER 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 leoad tests were modeled as atationary point sources
located in the classification yard component. As in the hump yard case,
it was assumed that testing 1s performed in high activity category £lat
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 outhound road-haul train operations
wera 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
operationa determined for the flat industrial yards is shown in Table N-3. It
was apsumed that all train arrivala and departures are uniformly distributed
over the daytime and nighttime periods.

2. Switeh Bugine Operations

Switch engine operations were modeled as moving point sSources at a
speed of approximataely four miles per hour. The rationale used in determining
the oporational parameters is the same as that discussed for the makeup and
indugtrial awitch engine operations in hump yards. The number of switch




engine tricks per day 1s shown in Table N-3. It was assumed that the yard
operates 24-hours par 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
impacte is equal te the numher of cars awitched 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 sourcee at a speed of approximately five milea per hour. All sources
were assumed to operate within the yard complex and it was assumed that all
train arrivals and departures are uniformly distributed over the daytime
and nighttime periods. The number of road-haul train operations for the
amall induatrial yarde ie shown in Table N~4.

2. Switch Engine Operations

Switch engine operations were modeled as wmoving point sources at a
speed of approzimately 4 MPH., The rationale used in determining the oper=
ational parametera is the same as that discussed for industrial switch engine
operations in hump yards. The number of awitch engine tricks per day ia shown
on Table Ne4s It was assumed that the yard operatea 24-hours per day and that
all nwitchingloperationa are performed at one end of the yard complex.

N-14
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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 1is 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 nolse prapagation losses in various types of
urban areas have resulted in generalized approximatiens for the total atte-
nuation with distance including ailr and ground absorption, and bulldings
acting as nolse barriers. In general, these analyses appear to have been done
for road traffic {line) noise sources which characteristically have most of
their nolse energy distributed in the 100 to 1000 Hz frequency range. The
results for the composite attenuation between 100 and 500 feet {30 and 152 w)
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 nolse case due to the wider variety of noise
soutces (point and moving), many of which have considerably different spectral
characteristics than traffic noilse soutrces. As discussed earlier in the sub-
section on rallyard nolse sources, retarder squeal, car impacts and other
sources have dominant noise energy in the 1000 to 4000 Hz range, while
1dling locomotives and switch engine operations produce dominant noise energy
in the low frequency {100 Hz) range. The result is that alr and ground
absorption factors may be significantly different for the railyard noise
pources than for the road traffic noise.

Therefore, an analysis was conducted to determine air and ground
attenvation factors for each type of nolse source in the railyards, and
building insertion loes 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 msources and locations only, and are not likely to be appropriate for

regulatory nolse analyses for other products or noise sources.

Diverpence Loss

The varlation of neoise with distance from the source because of diver—
gence loss, l.e., spreading of noise energy over larger and larger areas, for
stationary (individual and grouped) sources in the rallyards is a function of
20 logyp {distance ratin) assuming that the sources radiate in the normal
hemispherical pattern. Since the determination of Ly, values for the
stationary sources is based on Leq or SENEL values which are dependent only
on noise event durations, the decrease in Ly, with distance is also a

function of 20 leg)p (distance ratio).

In the case of the moving sources, e.g., switch engines, Ly, 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 (Ly,y) during the pass~by:3

D
SENEL; = L + 10 log (7%
1 maxj) v

where:
Dy = distance from source to observer (m), and.

V = source speed (m/sec).
Then at any other distance Dj:
2
By D2
SENELy = Lonx: = 10 log (-LT) + 10 log ('rr T)

Xl

However, this reduces to:

D D
SENELy = Ly, + 10 log (-rrvl-)- 10 log D—i" » OF

SENELy; = SENEL; ~ 10 log gg




Therefore, the divergence loss applicable to Ly, values for moving sources

is a function of 10 log (distance ratio) rather than 20 log (distance ratio).

Alr and Ground Absorption Factors

The railyard nolse gources have been identified, or simplified, as
either moving point sources or stationary (virtual point) scurces. The noise
level reduction with distance is a function of the type of source, (stationary
or moving), and its characteristic nolse spectrum. Thus, in addition to the
usual divergence or spreading loss, the noise energy is dissipated in the alr
medium and absorbed along the ground surfaces. The alr 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 typlcal day
with an air temperature of 60° F and a relative humidity of 60 to 70 per-
cent. Nominal expresaions for alr and ground attenuation developed by DOT,

FAA, and other sources are:

2£d

Air 106

fd 5
Aground® 10 logyq (=gl for £d > 4x107,

Aground' 0, for fd < 4x103,

wharai
A = attenvation, dB
f = sound frequency, Hertz, and
d = distance from source, feet.

However, since the noise modal must compute Ly, values, and since the
Lan noise rating scale is based on A-weighted sound levels, it is more

convenlent to use 8 combined alr and ground attenuatlon factor representing
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However, since the noise model must compute Lg, values, and since the
Ly, nolse rating scale 1s based on A-welghted sound levels, it 18 more con-
venlent to use a combined air and ground attenuation factor representing the
attenuation of the A-weighted noise levels with distance. Thus, the rallyard
nolse source data base was used to obtain an average or typlcal noise spectrum,
in terms of cctave 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 attenustion 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 (Ag4p) in dB attribut-
able to air and ground absorption. An approximation to the average extra attenu-
ation factor (1/2[—%—"’:K + _A_ai-g]) » was obtained by inspecting the values

1000 2000
for the agurce 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 frequenecy, as indicated by the air and ground attenuation
equations shown above, the greatest noise level attenuation will occur for the
nolse sources whose levels are dominated by high-frequency componenta.

The data base indicated, for example, that the noise source with the highest
predominant fraquencies were the retarders. The retarder screech, or squeal,
sound energy 1s concentrated in the 2000 te 4000 Hz frequency level. Using

the procedure outlined in the preceding discussion, the combined air and

ground attenuation for retarder noise waa calculated to be 10 dB per 1000 feet
(305 m). Other noise sourcea such as car impacts and refrigerator cars produce
A=seighted sound energy predominantly in the mid-frequency range (1000 to 2000
Hz), and the combined attenuation factors were determined to be in the 3 tao 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
regulting combined air and ground absorption factore are shown for each noise

aource=type on Table Nw7.
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Table N-7

COMBINED AIR AND GROUND ATTENUATION FACTOR FOR
MAJOR RAIL YARD NOISE SOURCES

Combined Air and Ground

Noise Source Attenuation Factor® (dB/ft)
Retarders 0.01 (dB/fe) 0.033(dB/m)
Switch Engines 0.001 0.0033
Car Impacts 0.005 0.0016
Idling Locomotives ¢.0025 0008
Locomotive Load Testa 0.002 . 0066
Refrigeration Cara 0.0035 0115
Road~-Haul Locomotives 0.002 0066

*dased on A-Weighted SPL

Insertion Losa Due to Buildings

The DOT railyard survey indicated that the 4000 railyards were widely
diatributed relative to the surrounding land use and the size of the cities
where they are located. Examination of yard locationa and surroundings in
different citiea from 20 to 30 USGS quadrangle maps indicated that relatively
few railyard complezes were situated in central business districts charact-
erized by tall multi~floor bulldings 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 nolse sources rto the buildings, or the spacings

between the buildings on the receiving land are not known.

Therefore, it was necegsary to reexamine the insercion loss data te
determine a generalized approximation for insertion lose due to bulldings
in the non-specific case of the rallyards and thelr surroundings. The
data used to obtain the insertion loss values in FHWA/NCHRP Reports 117
and 144 and In other sources to obtain the insertion loss values we. -
viewed.?»8 When the overall canditiong, 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 buildinge are not known for railyards
nolses, 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
regulting insertion less coefficients for each place size and population

density range ate 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 Density Ingertion Loss Coefficient
(Population) Range {people/sq mi ) dB/it dB/m
<500 0 [¥]
5000 to 1000 0 0
<50,000 1000 to 2000 .005 016
and 2000 co 3000 .005 016
50,000 to 250,000 3000 to 5000 .008 026
5000 to 7000 .008 026
7000 to 11000 008 .026
<1000 0 0
1000 to 3000 005 016
250,000 5000 to 7000 005 +016
7000 to 10000 .008 026
10000 to 15000 .008 026
15000 ro 22000 .008 026
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Car Impact Event Rate

During the initial atages of the development of the railyard noise
impact medel, the only data available to indicate railcar traffic rates {and
thus car coupling event rates) were in the SRI/FRA railyard study repcort.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 assumpticn 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 atudies of railyard
configuration (EPIC analyses, see Section 4 and Appendix K) and railyard
noilse envircnments were cumpleted.6 Although 120 sample railyards (of all

types) were examined during the EPIC analyses, no activity rate parameters

ware obtained.

Also, the railyard nolse 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 railear clasaification areas.

Car input nolse events were identified on time-history traces at a total
of 15 measurement locations covering 8 railecar classification yards (3 hump
and 5 flat yards). In general, at the hump yards there was one meanurement
location at the master retarder (receiving) end and one at the inert retarder
(departure) end of the classiffication area, and at the flat yards there was
one measurement location near each of the opposite ends of the classification
area. Unfortunately, mot all noise events on the records were marked or
identified, many different types of eventa produced similar patterns and wete
intermixed (in time sequence), not all of the hourly records were complete and

; gsome car inpact events probably appesred 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 levela). Therefore, there 1s a high degree of
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uncertainty associated with counting the car inpact events (spikes) on the
noise~time history traces. Additlonally, 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 traffie counted at the yards on the measurement days, and
in many instances the traffic category for the yards had to be inferred from
auxiliary information (maps, number of tracks, eta.). 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 Traffie Rate Per Meas. Site Total
Type Name Category {Cars/Day) (Events/Day) {Events/Day)

Hump Rogeville High 4000%/2390%*% 1:570 730
' 3:160

Hump Barstow Medium 1470%% 1:375 575

(2:assume 200)

Hump Broanan High 2390 %* 2:790 1185
3:395

Flat Richmond Medium T10%* 1: 600 850
3;250

Flat Mays High 1340%% 1:455 950
3:415

Flat Settegast High 1340%% lg~—- 565
Jimem

Flat Dillard High 1340%% lyw— 645
3y

Flat Johnston High 1500%/1340%% ly=— 1145
K

TOTAL 12320%= 6645

*Per Ref. 6
**Par Ref. 2

The average ratio of counted impacts per day to traffic category rate for
both typea 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 nolse events per day was equal to one-half the typical traffic
rate (carsy classified per day) for the respective traffic category. However,
since there were no measured date at the industrial and small industrial type
yards, 1t wag assumed that for these smaller yards the number of coupling

events equaled the number of rallcars classified.

Distribution of Cay Couplings in Rallyards

e

There were no survey data avallable to indicate typlcal spatial distri-
butions of railear coupling events in classification yards, which cover
relatively large areas. The results of the EPIC analyses (See Section 3)
indicated the typical classificatlon areas were 120 to 240 m (400 to BOO ft)
wide and 760 to 2130 m (2500 to 7000 ft) long, and the SRI/FRA study indicated a
ra'nge of 14 to 57 parallel tracks for the smaller to larger yards, respectively.
It could be reaagnably agsumed, however, that car couplings would occur random=—
ly, over a long time period (weeks to months), in a large portion of the
clasgification areas. Also, examination of the railyard noise survey data
discussad above provided some indication of widely separated coupling events
in the classification areas. Thus, although there was insufficlent data to
typify coupling distributions in any detail, it was considered more reasonable
to assume two vittual (conceptrated 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 soutces). Each of the smaller industrial -
flat yards were assumed to have one virtual source repreagnting car coupling

events,
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APPENDIX O

YARD IDENTIFICATION AND ACTIVITY RATES
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Table O

U.5 AUTOMATED CLASSI

-1

FICATION YARDS

Company Location Supplier Year
ALS East St. Louis, Ill. GE-GRS-WABCO 1965
ATSF Pueblo, Colo. WABCO 1950
Corwith Yd., Chicage, Ill. WABCO 1958

Eastbound Argentine Yd., Kansas City, Mo. WARCO 1968

Baratow Yd., Barstow, Calif. WABCO-ABEX-ATSF 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

Misaoula, Montana GRS 1967

North Kansaa 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
Manifeat 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 1652
Eastbound Conway, Pa. WADBCO 1955

Westbound Conway, Pa. WABCO 1957

Frontier Yd., Buffalo, N.Y. GRS 1957

R.R. Young Yd., Elkhart, Ind. GRS 1958

Big Four Yd., Indisnapolis, Ind. GRS 1960
Grandview Columbus, Ohio ABEX 1964

59th Street, Chicago, Ill. ABEX 1966

Pavonia, NeJs GRS 1967

A+Es Perlman Yd., Selkirk, N.Y. GRS 1968

GRS 1969

Buckeya Yd., Columbus, Chio

Hptziwm ene
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Table 0~1

U.S AUTOMATED CLASSIFICATION YARDS (Continued)

Company  Location Supplier Year
DRGW Grand Junction, Colo. GRS 1953
DT1 Flat Rock Yd., Detroit, Mich. ABEX 1967
DTS Lang Yd., Toledo, Ohio WABCO 1974
CR Bison Yd., Buffalo, N.Y. GRS 1963
EJE Kirk Yd., Gary, Ind. GRS 1652
ICG Southbound Markam ¥Yd., Chicago, Ill. GRS 1950
East St. Louis, Ill. GRS 1964
IHB Eastbound Blue Island Yd., Riverdale, 1ll. GRS 1953
LRT Licking River Yd., Wilder, Ky. GRS 1977
LN Tilford Yd., Atlanta, Ga. WABCO 1957
Boyles Yd., Birmingham, Ala. WABCO 1958
Southbound DeCoursey, Kentucky WABCO 1963
Strawberry Yd., Louiaville, Ky. WABCO 1976
MP Neff Yd., Kansas City, Mo. GRS 1959
North Little Rock, Arkansas GRS 1962
Centennial Yd., Ft. Worth, Texas WADCO 1971
NW Portamouth, Ohio WABCO 1953
Bellevue, Chio WADCO 1967
Roancke, Va. WABCO 1971
Lamberts Point, Va. GRS 1952
PLE Gateway Yd., Youngstown, Ohio WABCO 1958
RFP Southbound Potomac Yd., Va. WABCO 1959
Northbound Potomac ¥d., Va. WADCO 1972
SLSF Tenneasee Yd., Memphis, Tenan. GRS 1957
Cherokee Yd., Tulsa, Oklahoma GRS 1958
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Table 0-!

U.5 AUTOMATIC CLASSIFICATION YARDS

(Continued)

Company Locatdion Supplier Year
SSW Pine Bluff Y¥d., Pine Bluff, Arkansas WABCO 1958
SCL Hamlet, N.C. WARCO 1955
Eest Bay Yd., Tampa, Fla. WABCO 1970
Rice Yd., Waycross, Ga. WABCO 1976
sou Sevier Yd., Knoxville, Tenn. GRS 1950
Nerris Yd., Birmingham, Ala. GRS 1952
De Butts Yd., Chattanooga, Tenn. GRS 1955
Inman Yd., Atlanta, Ga. GRS 1857
Brosnan Yd., Macon, Ga. GRS 1966
Sheffield Yd., Sheffield, Ala. GRS 1973
Piggy Back Yd., Atlanta, Ga. WABCO 1973
Linwood Yd., Salishury, N.C. GRS 1978
5P Richmond, Calif. ABEX 1964
City of Industry, Los Angeles, Calif. ABEX 1966
Fugene, Oregon WABCO 1966
Beaumont, Texas WABCO 1967
Heat Colton, Calif. WABCO 1973
Strang Yd., Houston, Texaa GRS 1977
THO Englewood Yd., Houston, Texas GRS 1956
TRRA Eastbound Madison Yd., Madison, Ill. WABCO 1974
up North Platte, Neb. WABCO 1956
North Platte, Nep Jooile¥ HABCO 1968
East Los Angeles, Calif. GRS 1971
Hinkle Yd., Hinkle, Oregon GRS 1977
URR Mon. Southern Yd., Pittsburgh, Pa. WABCO 1954
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Table 0-2

ACTIVITY RATES FOR HUMP CLASSIFICATION YARDS*

Traffic Rate Category

Low Medium High
Actlvity Parameter (<1000)%* (1000 to 2000)%* (>2000 )%
No. of Clagsification Tracks 26 43 57
Recelving Tracka 11 11 13
Departure Tracks 9 12 14
Standing Capacity of Classification Yard 1447 1519 2443
Standing Capacity of Recelving Yard 977 1111 1545
Standing Capacity of Departure Yard 862 969 1594
Cars Clasaified Per Day 689 1468 2386
Local Cars Dispatched Per Day 86 250 15
Industrial Cars Dispatched Per Day T4 26 220
Road~Haul Cars Dispatched Per Day 632 1050 2297
Cars Reclassified Par Day 94 195 275
Cars Weighed Per Day FL 42 149
Cars Repaired Per Day i 43 153
Trailers & Contalners Loaded ]
or Unloaded Per Day 36 0 39
Average Time In Yard (Hours) 21 22 22
Inbound Road=Haul Traina Per Day 8 14 27
Outbound Road-Haul Trains Per Day 8 14 25
lLocal Traine 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 1 4

*Ratlroad Clanaification Yard Technology, A Survey and Assessment, 5. J. Patrocek,
Stanford Research Institute, Final Report, {FfRA=ORD~76/304 for DOT, January 1977.
#*Range of number of rall cara classified per day.
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Table 0-3

ACTIVITY RATES FOR FLAT CLASSIFICATION YARDS#*

Traffic Rate Category

Low Medium High

Activity Parameter (<500 ) %% (500 to 1000)%% (>1000)**
No. of Classification Tracks 14 20 25
Standing Capacity of Clasaification Yard 643 983 1185
Cars Claasified Per Day 288 711 1344
Local Cars Dispatched Fer Day 72 93 182
Industrial Care Dispatched Per Day 47 69 121
Road-Haul Cars Dispatched Per Day 218 472 942
Carsg Reclasaified Per Day 60 196 348
Cars Welghed Per Day 14 21 16
Cary Repaired FPer Day 13 28 al

Trallers & Contailners loaded

or Unloaded Per Day 22 22 76
Average Time In Yard (Hours} 19 19 18
Inbound Road=Haul Trains Per Day 3 6 10
Outbeund Road-llaul Trains Per Day 3 7 11
Local Trains Dispatched Per Day 2 3 2
Industrial Engine Work Shifts Per Day 2 3 4
Roustabout Engine Work Shifts Per Day 0 1 2
4 7 10

Switch Engine Work Shifts Per Day

#*Rollrond Clasmification Yard Technolo A Survey and Asseasment, S. J. Petrocek,
Stanford Research Institute, Final Report, #FRA-ORD-76/304 for DOT, January 1977.
kfRange of numbor of rall cars clasaified per day.
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