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SECTION 1
INTRODUCTIOH

In accordance with Section 17 of the Nofoe Control Act of 1972, the

U.5+ Environmental Protection Agency, on January 14, 1976, promulgated
nojve emisdalon standards for railroad locomotiven and rail caru which are
uscd in Interstate commerce. That regulation wao challenged in a suit
brought againut the Agency by the Ansocintion of Amerlcan Raillroads (AAR)
on thoa bauin that it included only locomotives and rail cara and therefore
did not preenpt atate and local regulation of all rail carriers’ equipment
and facilicies. The U.5. Clrcuit Court of Appeals for the Dintrict of
Columbia has ruled that the Agency muwat broaden the ocope of the exiating

rajilroad pregulations The text of the Court decinlon appears in Appundix 0.

The January 14,1976 regulation sects maximum noise emissionn for
locomotives in the stationary snd moving medes (73 dfA at ldle and 96 dBA
mensurad at 30 metera wnder maximue load), with a further reduoctlon by
January 1980 to a maximum of 920 dBA. The improvement in locomotive emine-
alonn fa to be achieved through the applicaclion of mufflera to the dliesel
engine axhauat system. Rafll car notlne, which includes the wheel/frail
intoeraction, is limited to 88 dBA for trains maving at a apaed up to 72
km/he (A5 mph) and 93 dBA for trains moving at a spead greater than 72
km/hr with the levals mensured at 30 meteras. The otandards established in
the ecriginal railroad nolae ragulation were not affected by the decinilon of
the U.8. Appealn Court for the Diatrict of Columbin 1in Associacion of

American Raileoada va. Cnstle, and they are not changed by this revision to

the Ratlroad Nolse Regulationa

Informacion and data supporting the January 14, 1976 regulation
appears in tha Background Document for Railroad Noipe Emlesion Standarda,
EPA-550/9-~76~005, dated December 1975. Thins report is avallable by
document numbrar PA=251713, from the Naticonal Technical Information

servicea (NTIS), Us S« Department of Commurce, 425 13th Streat, NiW.,
Washington, D. C. 20004.

-1
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Tha Agency now propodes to expand the 14 January, 1976 regulacions
to f{neclude standarda which limit noine cmiswions rewulting from the
operations of cquipment and facilitfen of interstate rail carricro.
Thaae standarde reflect the degree of nofse reduction that s

schievable through the applicatioun of "best avallable technology, taking

into account the cost of compliance”.

The previsod Background Document opecifically prevents information
and data to support fmponltion of n property line-type regulatory standarxd,
and atandards for apecific plecen of rallroad equipment or operatlion of

equipment.

-2
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SECTION 2

INDUSTRY PROFILE

INTRODUCTION

Thin section examipes the econonic role and peature of the
rallrond induscry, including the phynical, cconomic, financial ad
inatitutional attributes of the U.S. railroad system and its operations.
Since the potential nolsc regulations are asmociated largely with
the operation of railroad yarda, thio profile includes & bricef deaerip-

tion of the importance of yards in overall railroad operations.

Aloo deacribed in this scction are the vize of the industry,
recent patterna ip the behavior of industry revenues and costs and the
financial condiclons under which today's U.5. railroad industey is
oparating. The description will cotabliah a framework in which the

problem of noise e¢misaion and ite conteol can be examined,

PHYSICAL I'ROFILE

Background Informacion

As of 1977, 260 line~haul railroeada and B0 awltching and terminal
companies conatituted the U.S5, railroad industry.l These rail-
roada togethar operated more than 4,100 railroad yards,? For
atatistical reporting purposea, these railroada have been divided
into two groups by the Interstute Commerce Commismion ~ Clasas I and
Claan 11 organizations. 1In )977 there were 52 line-haul railroada in
Clasa I {(excluding Amtrak and Auto~Train), which together represent
about 99 percent of rallroad industry traffic, operate 96 percent of rail
mileage and account for 9% percent of vorkers employed by all railroad
companlaa.d Since the Clana I railreads veprooent auch a significant
poction of the tocal induatry, and because datn on the Class 1 vailroads is
mare raadily available than data for Class II railroada, much of the
remalning discosmion will be confined to Class 1 callroads. No algnificant
information will be loat because of thia sdmplification.

2~1
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A of 1970 the inventory of these railreads Included the

Lollowing:

TADLL 2-1
LOCONUTLVE AND FREIGHT CAR INVENTORY
CLASS L LINE~HAUL RAILROALS

(1976
Locumot fveu
Yard Scervice 6,330
Road Freipght Service 20,099
Road Mapuenger Service Alo
Fretght Carn on Line 1,490,464

Iadividual ratlread detail, by reglon, for cthis sumnary table 4s
thown In Appendix K Table K-1,

In addition to the line=haul callroads, 21 companiens were denig~
naced Clans I switchiog and terainal companies in 1977 (sec Appendix K
Tuble K=2). Au indicated by the title, thess companivs are pot lavoelved
in Lane~haul traffic but inotead confine their vperation primarily to
providing marvices ansociated with car switching, terminal trackage or
similar facilitles and thefr operations.  Hany of these tarmipal
companies oparate within tho proximicy of large Andusteinl planca, for
efample, aaveral of these callroads opokate within ateel milln and are

wholly owaed aubsidiacies of the steel producers,

Yarda {n the U.S, Railroad Syaston

Line~baul railrosds and swicching and terminal companias own and
operata a sdaeahle uuebar of yards. These facilittiens perfocm several
functions fox the rallroad Lndustrey and are strateglcally located

throughout the network. A susmary of the yard lnvuntnry,2 nhown

22
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Lo Table 2-2, portrays the yard distribution by function and by yard type,

A clasaification yard receiveo, dlvassembles, redssembles, and dispatches
line~haul traffics. Generally lndustrial yards provide the freight interface
botween the ratlrovads snd other UsS. industriess Flat yards copley locomotive
povsr for all car movements within a yard cowmplex, while hump yards are
designed to utildze o grovity=feed vyotem to elassify tralns of cars into
departure configurations. Aag ohown in these data, huhp yards represent

auly three percent of the current yard inventory. However, they are

masdive, cxpensdve complexes that perform o variety of osuppore services for
thoe industry. A detalled deseription of railroad yard operatlons iu

presontaed in Section 3.

TABLE 2-2

SUIRIARY OF TIL U.S5. HALLRUAD YARDS LN 19706 & 1977
BY ICC CLASS I & LI HAILROAD CUMPANIES

YARD FUNCTIUN BY TYPE U YARD

CLAS ST FICATION INDUSTRLAL

CLASS e FLAT IND. St. IHD, TUTAL PERCENTAGE
i 17 1,047 1,183 1,349 3,696 v, 7
19 7 66 198 202 413 11,3
TUTAL 124 1,113 1,341 1,551 4y 169 100,0

Appandix K presencs o cabulation of rallread companies for each catwegory,
the number of yarda that L operates in showne In addition, this appendix
incorporates the ownerahip discribution af radlread yards. Appendix K, Tahla
K~3, contalns a tahulatlon of raillroad compandcs which opurate yards by 1ot
CLaun deaignatdopn (Class I and II) and region {for Class L ratlreads). For
each cowpany, tha nuaber of yacds by type are tabulated and thea spumed.  The
actusl ratlrond company namen can be sacertalned in Appendix Fo  Table K~4 in
Appendix K Lints the rouds which changed ICU clasn deafgnat Llonn bebtween tha
years L976/77 and 1978,

2=3
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TABLE 2-3

NATIOHAL TNCOME ORIGINATING IN THE TRANSPORTATION
AND RAIL SECTORS

(% IN DILLIONS)

GROUY

YERIL | HATLONAL | TRANGPORTATION | TRANSPORTATION | RALIL | AIL AL OF % OF
INCONE]‘ Al % OF INCOME TRARGTORTATION

1950 | 3242.0 913.4 5.5% 741 53.0%

1960 418.0 3.1 4.3 647 37.0

1970 B04.4 30.3 3.0 7.6 25.1

1975 | 1246.7 4.5 1.6 9,9 22.2

1976 | 13499.2 50.6 3.6 11.1 21.9

1 BOURCK:  Statintical Abatract of the U. 5., 1977, p. 424
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LUURNUMIC PUOFILE
Yoonamie Role

The rallroad Llndustry occuples an Ilmpertant pluce (n the natlopul cconomy.
llowever, growth in fts volume has lagged behind that of trucking, itas
strongest competdtor. An Table 2-3 dioplays, 5.5 percent of the national
incoma originated In the tranwportatdon sector in 1950, and railrooads
sreprescated 53 percent of the rotal trunsportatlon revenuces. Ny 1976,
transporintion represented 3.0 percent of national income, but the rafl-
ronds represent only 22 percent of tramsportation. Table 2-4 chronicles che
valleonda’ declining ohare of toval U.S. fredpht transporcation. Ao the
table indicates, railroadn” nhare has declined from 57 percent in 1950 to
36 percent tn 1975, with trucks and pipelines gaining at the rallresads®

expenpt.

The data diaplayed in Table 2-5 reflect che aggregate of o number of
commaditles wliich comprine intercity fredght txafflc. For example, during
1975, Voti. rallroado traasported 123 million tons (MT} of agricultural
producen, 918 ML of materials resulting from mining, 121 MT of food and
deug commodicles, and 110 ML of lumber and lumbur pruductu.“ Although
thosa four commodities represant spproximicely 75 pereuent of the total
tennage handled by the railroad uystem, they ara also a majur commodity
trapuported by water or motor carrfurn, Fifty-gwo parcent of the tonnage
trapsparted by water carcier conndoetn of agriewltural and mining productn,
Hatox cacrclors and raflreads derive approximately equal Lractions of thair
annual ravenue from lumber and bullding producta, and food and drug
commoddltian, Hail, water or motor carrclers also transport osubstant fal
quantities of texthles, furniture, paper products, chemicals, stone and

pglass, iron and acecl, and notor vehdclaa,

Since all of che above commedliclos are premeatly carricd by more
than one means of froight servics, the ralleoads® nhace of these macketn in
particulacly senultdve to cost and servico comparisona, Alchough the
rallruad industry may pever be totally excluded from che transport of these

commodicles, ratl cont increasens or reductions in rall sarvice could cewult

2=5
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TADLE 2-4

VOLUME AND PERCENTAGE OF DOMESTIC INTERCILY FHREIGHT TRAFPIC BY TYPE OF TRANSIORT

INLAND OXL AIRWAY '

TOTAL VOLUME HAILNOAD VOLUME RATLS 'y MOTOR VENICLES' [WATENWAYS'| PIPELINES' »Or
YEAR (Dillion Ton-H¥llea)| (Billion Ton-Hileu) |[OF TOTAL H0F TGTAL O TOTAL | %0 TOTAL TOTAL
1950 1,094 628 ) 57 .44 15.00 14.93 1.1 .029
1260 1,330 595 44473 21,46 16.56 17.19 +058
1970 1,936 1 39.03 21.28 16.46 22,26 «17
1273 2,232 B5A 39.51 22.66 16.08 22.75 +175
1974 2,212 852 J8.52 22.38 16.05 2%.87 «18
1975 2,080 757 36.39 21,46 16.49 2346 922
SQURCE; Statistical Abatract of the U. 3. 1978 p. 627,
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in the loss of some of thiu buslness to the other avallable and gqualified
carrlerv. Energy conulderations, which generally favor water and rail

3 nay partiully compenvate for adverse cost

carriers over truck carriuers,
or service conditions for rall carrieru. Lt whould be noted, however, that
water ond motor carrfers are viable slternativen to the railroad iludustry

for the movement of a4 substoantial fracclon of fintercity freight craffic and

many of the commodicicen which comprive that traflic,

Rad Iroad Valuma

Rollroad revenues sre carned from two main gsourcest fredght craffic
and pasnenger service. Total revenuen declined durding 1974 and 1975 but
are again on the dnerenscs  Preliminary entimaten for 1977 ave 800 billion
Lruodpht revenue con~miles for the industry, with 794 billion ton-milon
caprcied by Class 1 companies (See Figuke 2-1). CGoal in cthe largest wningle
comrodicy carriod by rail, accounting for 20 percent of total curloadings
in 1977, (Scu Table 2~5.) Uther Llmporctant comoditics include chemicals,

motor vehidclen and equipment, metallic ores and grain.

Passenger secvice has diminlahed from 24 percent of tetal rallroad
ravenuan Lo about 3 purcent in rocent yoars, In 1977, Amtrak-operated
trains accounted Lor 4.2 billien passeuger=miles, with another 218 million
pansucnger~milen attributable to Auto~Train.® While Class L pallreada,
other than Amcrak and Auto=Train, accounted for only L.1 billion dinteretity
prsnenger-milen, they represent nearly all of commucer traffle, or A.5

billion of the 4,6 hillion commuter passengear-milen,.

Ratlroad Employmont and Wagens

Ratlroad employment tronda generally acem to follow those of total
ratlrond putput, declining over time both absolutely and as a nhare of U.h.
cmployment, Tables 2-6 and 2-7 portray thone declineas An Table 2-0
demonstraten, Glans L patlronds accounted for 2.7 percent of nop-agrlcul-~

tugal .5, employment in 1950, and by 1976 the share had fallen to 0.0
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SOURCE: "Revlew of 1977", Hallway Aqo, Jan. 30, 1970
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TABLE 2-5
REVENUE CARLOADING BY COMMODITY GHOUPS

(Carloadings shown in thounandn)

\ 1977 Percent of Total
Cotlessasarsavnrvacrsasansae 4,713 0.2
Chemical and allied

Productescassaansssnarsss 1,411 0.1
Motor vehicles and

CqQuUipMEntecessaseasnsanses 1,335 5.7
Hotallic oreneseesssrnsesanes 1,312 5.0
GralNsseseseansnasrsssannsas 1,250 5.0
Irimary foreat productdess,s 1,112 b8
Pulp, paper and allied

Productdeeeasconsarsasesass 1,100 4.7
Food and kindred products... 1,028 helh
All otherdsesasncsrescanssss 10,034 _hd.1
TOTAL CARS LOADED 23,298 100.0

SOURCE: “Review of 1977", Railway Ape, January 10, 1974,
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Number of All

TANLYE
EMPLOYMENT 04 CLASS I RAILROADS RELATIVE TO THE NATIOHAL ECONOMY

Employuen

In NHon=Agricultural

2-0

Railroud
Claus 1

Class 1 an 2
of

Year  Eotablishmeute (1000} Employment *1000) National Total

1950 45,222 1220 247%

1960 544,234 780 loh%

1965 60,815 640 Py ¥4

1970 70,920 559 0.68%

1975 77,051 491 0.6%

1976 79,443 490 0.62%

Sourca: Statintical Abarract of the U.85. 1977, Table Ne. 657.
TABLE 2-7
EMPLOYEES AND TIUEIR COMPLNSATION - 1967-1977
hvorage Total Average Annual Average Straight-Time
No. of Payroll Barningn Per llourly Hourly

Year Employcen (Thousandu) Employce Rate Barninnga
1967 610,191 54,333,663 $ 8,005 $3.30 $3.56
1968 590,530 5,110,636 8,654 3.47 .M
1969 510,227 5,362,754 9,274 3. 70 4.00
1970 566,202 5,711,280" 10,0080# 4,054 4,35%
1371 544,233 5,999,960 11,023+ 4,52 4,09»
1972 526,061 6,124,920 12,212 1.94 5,32
1973 530,153 7,088,383 13,627 5.43 5.03
1974 525,171 7,475,034 14,235 5.72 6.16
1975 487,769 7,474,800 15,324n G.30 G.7In
1916 AB2, B0 0,274,400 17,141 6.96 7.49
1977 405,200 8,743,600 14,121 7.43 7.99
Eut,
L Adjuated to include retroactive lnerontes

M Tha decline ip employment Ln 1976 in attributable in part

to the trapsfoer to Amtrak of coextain rall proportios and

personnel in the Northeast Corridor,
"Review of 1977", Rallway Age, Januacy 30, 1978,

SOURCE;;

2=10




g parcents  Annual data over the past decade are shown fn Tauble 2-7, which

: includen average employment and compensacion. While employment had been
decressing, the total annual payroll had risen to o high of $8.7 billion in
1977,

Horeover, increases in wage raten for raflroad employeen over the
deecade have been greater than increases {n the manufoctuclng dgector,
an shown in Table 2=, In 1970, the average hourly carnlngo per
vorket lo manufacturing (private) were $3.22.7 The average rall
empoyee’n ecacnlogn pur hour were 54,359 or 135 percent of the

average compensation in manufacturing. By 1970, the wapes were 54,07

and $7.09 for the manufacturing and rall pectors, respectively.

Railroad Proffcahilicy

Ralleoad proficabllity has declined slgnlflcantly over the
prac 12 yeara, This is portrayed in Figure 2-2, whicl shows net
rnilread operating tncomae in both current dollacs and in constant 1966
dollars for che yeara 1906 chrough 1977, Het callway operating Ancome
(HRUX) 1s operacing tuvenucs lann operating oxpepwves, taxas and renta
for equipment in Joint facilities. HNote that non-operating income
and fixed comts are pof a park of the HRUL calculation,

Working Cupieal

Ay demonatrated in Table 2«3, pallronds have experlonced a

deeline in pet worklong capitals Thua table shows the derivation of nat

; working capital and compares Lt wich long~term dubt mataring within

} one year. As Aindlcatad, working cspital han declined nigailficantly,

i vith deflcitn in threa of the past four yvars. Haturdag long-tarm
debt haa increaned ateadily over the porled, requicing aver fncreaning

bercowing on che part of the raflrvad.

Not Incogne and Rate of Revurn

The financial difftculcicn expuritencaed recenkly by tho ratlgoad
induarry are shown most vividly by the dacta of Table 2-10. Het
-1
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TABLE 2-0
COMPARRISON O WAGE RATE INDEXES

(Dane Year: 1968)

Industry 1970 1971 1972 1973 1974 1975 1976
Manufacturing 121.7 | 129.8 { 137.0 l47.0 (161.7 | 179.8 | 193.2
Claun 1 RR 125.6 | 139.4 | 15344 173.9 18941 | 207.1 ] 230.2

NIEFE THCOMIZ

Million Claun I NHallronda
allary 1966-1977
1, oo
e
nmy\( B Current Dollarg

[ Conutant 1966 l)ollan

GOU-Q ~—

: \ R'

! A00- -

i N
N

| " LIWFHTH} )

1966 67 66 69 70 71 72 73 74 75 76 19794

#*12 manthn onded
fiept. 20

)

FLouny 2-2
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TARLE 2-9

NET WORKING CAPTTAL AND MATURING DEDT

Long-term
Current anscts debt
excluding maturing
material Current Working within
Total & nuppliey Liabillitien capital one yaar
{hee, 31) {milliony) {millionu) {millionu) (milliony) {millionu)
1966 $3,257 52,750 52,279 5477 5529
1967 3,094 4,595 2,319 276 525
1968 3,140 2,054 2,501 153 Gl5
1969 3,179 1,076 2,840 56 744
1970 3,543 3,032 2,921 109 601
1971 3,506 3.031 3,017 14 G631
1972 3,012 3,070 3,049 21 621
1973 1,056 3,169 3,275 194 bA3
1974 4,55] 3,051 3,721 {70) 613
1975 4,641 3,622 3,828 (217 735
1976 5,293 4,212 1,211 1 739
9330-77 5,633 4,424 1,425 (1} 7651

Paranthasan indieato a daoficie.,

Sourca:

A=13

"Review of '77", Railway Ao, Jan. 30, 1970, p. G5.
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RATE OF NETURN AND HET INCOME — 19066-1977

TABLE 2-10

Het railway Rate of return | Net lncome Het income in
operating on investmeont after flxed constant 1966
income® after chorgoes® dollars®

Year (milliony) Llcprcciationb (millionu} {millionws)

1966 $1,04G 3,90% $904 9204

1967 676 2,40 554 530

1960 678 2.44 569 529

19269 0655 2,16 514 455

1970 186 1.73 227 191

1971 595 2.12 247 107

1972 654 2.34 319 245

1973 650 2.33 59 261

1974 7680 2.70 730 483

1975 a5l 1.20 145 0o

1976 452 1.60 155 204

12 moa. te 3431 1.a7 202 111

19/30/77

& ordinary lncomg before extracrdinnry and prior-period chargen
and credita,

b After provision for deferred taxed boglnning in 1971,

@ After provision for deferred taxes buginning in 1971 and
{ncluding equity In undistributed carningn of affillated
companies bogimning in 1974,

Sourcas

"raview of '77", Railway Ago, Jan, 30, 1978, p.59.

a-14
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rallway operacing income (column 1) showu a dramutic decline from a 1966
hiigh of over 1 billion dollags to lesu than 400 millien in twe of the paust
three yeors. Discountlog the 1960 high, the performance of the past three
yearn in clearly lower than that of prlor ycaruv. Columms 3 and 4 reflece
apsentfolly the psame lncome data after the deduction of [ixed chargeu.
Here the picture iu the same, with distinct declines over the perlod, and
1975 and 1977 displeying the poorest perforwance of the decades Rate of
return on Ifnvestment, shown 1o colunn 2, further describes the generally
poor candition of the UsS. rallrvadse In no year sinee 1900 han the rate
of return on Investment been as high as 6 pereent. In four of the past 12
yaars, Including che lapt three, the vate of geturn hoas been lower than 2

pereont.

Huch of this general decline 15 accounted for by the Eantern ratl-
roads, ad shown in Table 2=1l1. The rallroads in both the Southern and
Hootern disrricts dopiet cosentially unlform raturns on ifnvestment over the
1966-76 puriad.

LHunmmary anitd Conclunions

The ratlroad induntry hans experfenced scerxlous prublems of natlopal
dimenaions. A numbor of factors opurate Jointly which have renulted in
peog operating conditions foxr many U.S. raillroada. Thewsa preblams lhave boun
pouc acute in the Rortlicant where Penn Central and other Class I patlroads
have been reorganlzed an Conrail, Sovexwl other Class I gpailroads have

conaldered or undartaken ateps lewiing ©o murgars i@ recanl yoals.

Changea An the Amerlcan cconomy have olowed thae groweh of the tortal
interciry rall fresight demand. Another significant influence an tha
railronds’ viabilicy fs the competitive ponltion of ratlruads in relacion
to truckers becande of the intecscate highway systems  Shippers have chonun
truck cransportation in lieu of rallroada becavun of dmpruved ackvice
delivery on nome apecific comnoditien, Tho rallroads bave not adapted
quickly to thesa changes, In the abscnce of traffic prowth nufflclent to
offwer salaxy gaina by labor, raillread wmployment has drapped. The rate
of retum on investment of Class I railroads in tracsporcatitn property
has only been 2.8 percent duxing tha pnat ten yeaca, dlacouraging new
capital inveatment,

2-15
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TADLE 2-11

RATE OF RETURN ON INVESTMENT AITER DEPRECIATION DY REGIONS

United Lastern Southern Western

Yoar Statey bistrict Mutrict District
19290 5.30% G.03v 4.27% 4.05%
1939 2.506 3.14 2.77 1.85
1944 1,70 4.37 5.45 4.62
1947 3.44 3.02 3,52 3.684
1951 3.7 3.47 4.74 1.76
1955 d.22 4.10 5.45 3.06
1962 2.74 1.00 d.17 3.15
19613 3.12 2.28 .04 3.60
1964 3.16 2.56 4.01 .43
1965 3,69 3,32 4.16 3.07
1966 3.90 3.55 4.45 1.03
1967 2.406 1.506 3.086 2,75
1968 2.44 1.27 .79 .ol
1969 2.36 1.10 4.17 2,01
1970 1.73 (-~ 1} 4.50 3.02
1971 2,12 {— ) 436 3.51
1972 2.34 0.11 1.61 3.134
1972# 2.33 0.11 4.01 3. 34
19744 2.70 D.46 1.13 3.66
1976+ 1.20 (-~ 3.98 2,65
197G+ 1.00 {— } 4.62 3.57

Parvuthanud indicate doficit.

* Raflecty inclusion of dufarrod taxoen.

2=-16
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Analyats of Locome nnd rate of return polnt to a wesk finencilal
ponition for rallroads. Deelining prefits have caused a cutback in
capital investment to molntain and/or add ta real avsecs. Low carningu
from slow growth in revenuco eventually neccasitates furcher borrowing
to cover total operating and invesement coustu. The Low rateus of return
to cquity discourage potential lenders, and the cousts of acceosible
lnvestpont funds clse pecordingly. This cyele of cause and eflect

appenrs to characterize the ratlroad industry.

For o more comprehenslive discussion and soalysis of the railroad
industiy”s Lopaortance to the Hatfon, current sltuation and causes of
i1t ‘s problesns, intermodal cowpetlcdon, restructuring of the induatry and
a logk at Lt®s future, the reader Lo referred to o recent Department
of Tranwpertation document s ?

|
\
|
|
|
i
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SECTION 3

IDENTIFICATION AND CLASSIFICATION
OF RAILRDAD EQUIPMENT AND FACILITIES

RAILROAD EQUIPMENT AND FACILITIES

Railread property consints of equipment and faciliticas. Equipment
includes locomotives, cars, and special purpooe itemn for maintenance-of -way
and marine applicatfons. Facilitiow conaint of track, tunneln, bridges,
yards, and a host of general or speclnl purposc buildings.l Table 3-1

predenta a list of the major dtems of rallroad property.

The proparty, nshown in geseral terma in Tabla J-1, may bo expanded
by the type or function of aach Atems For caample, there ace four Lypes
of rall lines described by annual traffic denaity (1.e, A Main, B Hain,
A Branch, ond B Branch). Table 3-2 indicatea thut two baaic types
of locomativen, dicsul and electric, perform four functions.?

Tabla 3-3 showa that gallroad fraight cars fall into nine functiopal
catcnariea.3

Specdal purpose equippent for macine applications and maintepance~of-~way
1s lfated In Table 3-47, Although this tabulation may not be all
inclusive, 1t reflects tha majority of tha inventory of this type of
rallroad property.

The functionn of rallroad yards aret classaificatlon, storage,
interchange, trailer/container on £latcar handling, snd local switehing/
induatrial fnterfacing.®+r7 These Facilitien employ locomativa power
Lor fraight equipment mavement through the yards {£lat yacrdas) or they
raly wpon gravity and yard grades for cak movement through portiona
of the yard complex (hump yards).
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TABLLE 3-1

RAILNOAD DROPERTY

Iinoy

Tunnaly
Dridgun
Treotles
Culvoertn

Flevated Structures

PAGTLINIES

Stationg

Office Duildings
Sorvice Pacilitios
Itepair Pacilicies
Manufacturing Faciliticu

Tunting Pacllition

Power Generating Facilition
Comnunication Facilitioen
Froight Terminalo

Marine Terminalz

Flat Yardn

Hump Yarda

Power-Transminsion Facllities

DRINCIDAL EQUIDMEND

Locomativan

Cara

Special Purpote Bquipment

{(including Harlna)




TABLE 3-2
RAILROAD LOCOMOTIVES

Type FPupnction

Dlienel koad Pasncengor
Iwad lreight
Hoad "Switehor

Yard Switchor

Eloctric Road Passongoer
foad Preight

Yard Switcher

TARLE -3
HATLROAD FREIGHT EQUIPMENT CARS

Box Car
Rafriqurator Car
Stock Car
Gondola Car
Hupbnr Car

Plat Car

Tank Car

spucial car

Caboonu

|
|
|
I
}
|
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TABLE 3-4

SPECIAL IM'URPOSE LEQUIPMENT

Ballast Cribbing Machines
Belt Machines
Bruch Cutters
Compactory

velding Machinens
Snow Plown

Spike Pullern
Croantio Replacers
Crancy

Spike Driveru
Ballant Tampors
Rail Alignegs
Nallaat Carp
Cronntia Carn

Weed Sprayers
bitching Car

Rall Saw

Rail Penderx

Track Layer
Caboone and Tool Char
Dump Car

Ballast Spreader and Trimmoer
I'lat Car

Track Inspuction car
Hand Car

Ballaut tUnloader
OGnovw-Removing Car
Stora-Supply Car
Pile Driver

Steam Shovel

Yool and Dlock Car
Parrick

Poarding Qutfit Car
Car Ferrlos

Car Floatn

Tugy

3-4
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Table 3-1 contalny other types of Facilities which nre not covered

under linen and yards. Thepe are stations, tetminaloe, osnd fuolated

- facilicies which perform suppotrt functiops. Statfons and terminals ineclude

fraight, passenger, and marine facilitics. Support facilitico cover
euch functions ao psorvice and repair, power generating and transmission,
mnd manufactucing and testing.t

The purpose of this nection 4o to reorganize the equipment and facilitdies
of the railroad fndustry into o loglcal clasuvification vystems This
syatam will permit the identification of noloe sources within the
raillrond industry and will allow for the effective and efficlont asslgnment

of nolnc abatement techniques to the proper aoource or wwurced.
CLASSIFICATION OF RAILROAD FROPERTY

Table 3-5 summarizea the ltems preseoted in the preceding asubvection
and awggests that all rallroad property he grouped into four categorics:
linee, atationa/terminala, yarda, and isolated aupport Ffacilittes. Each
catagory Ia divided into.saveral typoa of property. Tha principal
equipment which operates in, or on, each of the four categories of
preperty are aleso limstad. Although ocher types of railrond equipment
pay ba asspelated with each of the properties shown, thia tabulation
includen only principal items of railrvad proporty.

CLASSIFICATION SYSTFEM FOR RAILROAR YARDS

Tha pracading dimcusslon indicatea that thers are two principal
typea of yards in the railcoad aystem, (l.e. hump and Llat). There are,
however, nevaral subtypes of yardp within each principal type. Theau
nubtypea are deofined by function, location, land wie, activity laval,
and the pepulation of the yard‘a locality.
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TABLE 3-5

CLASSIFICATION OF MAILROAD PROPERIIES

Category of
Rallroad Property

iypo of
Railroad Property

Asnogiated
Principal Daquipment

Linun

"A" Main > 20M*
A" Main 5-20M*
"A" Dranch 1-5M*

"AY Branch < IM®

locomotiven
Raill cars

Speclal Purpose Eculpment

Stations/Torminalo

Predight

Paanoengar

Locomotivaen
Rnll Carn
Speecial Purpone Equipment

Ferrica
Marine Floatn
Tugn
Yardn Hump Locomotiven
Rail Cars
Flat tipeedal Purposa Equipment
Inolated Support Service
Pacilition Repalr
Manufacturing
Taenting

Povwer Gunerating
Power Transmisaion

Communication

% M ~ milllons of gross ton-miles per mile por year.

Je6
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The two primary functliong of raillroad yards arce the asoembly,
disazapombly, and reasvembly of line=haul trains {claanstification yard};
and tho colluctlon and distribution of cars to provide fredlght service
to and from other industrics (induntrial yard)., 42

The primacy land wied adjacent to the lecations of pallread yarda
aral

a Industrial

o Comrurcial
Iepldential
o Agricultural

Undavalopued

The activity lovels sulected for both princlpal types of yards

ara progontad in Table 3~6.4 It ahould e noted that theso activity

laveln anly apply Lo yards performing the clanaificatlon functlion. Thay
o not apply to those yards whooe only functlion is frelght survice to

and from industey {(l.a., lnduatrlal yards).

The populatlion of a yard's locality is deumcribed by sfx population
catagories. Thepa ara:d

(=5000 peoplu
5,000~50,000 prople
50,000-100,000 prople
100,000-~250,000 praple
250,000~500,000 paopls

c © 2 0 0 0

»500,000 people

Tha myatem for the clasamification of railroad yards io summarizod
in Table 3-~7,

=7
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TABLE

-6

ACTIVITY LEVELS FOR RAILROAD YARDS

CLAISIFICATION SYSTRM FOR RAILTOAD YARDS

Yard Yard Bumber of Cars
Typa heotivicy Clausificd per Day
Hump Low <1000

Mediam 1000-2000

Itigh >2000
Flat Low <500

Medium 500-~1000

Htigh >1000

TADLL 2-7

YARD CHARACTERISTIC

Imgqund
Yard Typa: Hump {n
Flat {F)
Yard Function: Clasnification (C)
Indunsteial (1)
Clannification/Industridl (C/1)
Adjacent Land Induatrial (1} )
Unez & Commercial (c}
Residential (i)
Agricultural (A)
Undevaloped (v)
Yard locality 0~-5000 (1)
Fopulations 5000-50, 000 (2)
50,000~100,000 (»
100,000-250,000 (A}
250,000-500,000 (5}
>500,000 (G)
a-i
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DESCRIPTION OF TYPICAL RAILROAD YARDS

Hump ¥ards

llump yurds perform both the clasaification and industrial
sexrvice funcetlons for V.S« rallroadns« Thin type of yard generally
conslaty of a subyard to receive incoming linc-~hnul traffic, a vubyard
where these traing are broken uvp and reassembled ipto outhound confi~
gurations, and a nubyard for outbound traffic. Theoe three subyardo
are defined ns receiving, clossificacion, and departure "yarda" re-

gpectively, ao wlown below in Figure 3-1.5

Direction of Traffic Flow

————ar . D e
recaiving clansifiention
“yard" “yard"

FIGURE 3-1. GSCHEMATIC OFf HUMP CLASSIFICATION YARD

The uniqua characterintic of bump yards 1a that they smploy a
gravicy~feed aystem batween the receiving subyard and the clasaification
subyard., This system censiste of a hump crest and a marien of retardarcs
for car apacing and ppead control. This feature of all hump yardas is
shovn 4in plan and elevation view on Filgure 3-2.% Hot whown are the
"fnere" recarders which are located at the departure end of each claasifi-
cation track. It should be noted that oome hump classiflcation yarda
aleo contain approach retardera (upsatream of the hump crest), tangoent
peint retardexn (downatream of the group retarders, at the origin of each
classification track), and intermedinte rotardacs (boatween the master and
group ratardecn}. A dencciprion of these retarding deviees is containod
in Section 5 of thim document.

e e
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Yard Switch TITTIT
locomativa

{

JIIL

Hump Crent

Hump Control Tower

™

Clasalfication Tracks

Car Retarders }

ELEVATION VIFH

———
—
——

Ratarder
Ratarder

FIGURE 1-2, HUMP YARD CREST AND RETARDER BYSTEN
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A typlcal Lump yard also contains a variety of buildings and

foctlitlen, vuch an:

o Officef/Administration Buildingu
® Stock Penn

s Traller Roamp

s Dawarhouue

& Compressvor Building

e Hydraulic Pump llouna

o Tucl Pump loune

s Car One Spot Scrvice and Repolr Facility
» Caboose Service Facllity

s Locomotive Wanher acility

e lLocomotive Sercvice Tacllity

& HMalotenance-of=Way Fucillity

Al typer of locomotives can generally te found operating
or undergodng mervice, malntenance, and purhaps, vepalr in hump yardas.
Further, all types of freight cars pans through hump yarda and many of
the way maintenance machines may bu employed in, or housed on, hump

yard complaxen.

The three subyards of the yard complex may be arranged in various
configurationa, as shown in Flgura 3-3.

The physical characteclaticn of bump yards vary considarably
depending wpon yard configuration and yard capacitys However, an
shown in Figure 3-4, yard actlvity or capacity, measured in terma of car
claaaifications por day, is a function of tha number of tracks in the
claoaifiecation "subyard". Further, the numbec of group retardearn may be
approxiimatod from claspification track duta as shown in Flgure -5, lump

yards ara usually saveral miles long and a few thousand feot wide.

J-11
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Each of the three "asubyacds" have a standing copacity of hundreds
of cars resultiag in a teotal standing capacity of thouvands of fredpght
equipment cars. Hump yards process dozeas of tralns per day and

somecimes contain hundgeds of miles of track within the complex.

Some of the major characterintice of thin type of railroad facility
are sumarized in Table 3~8. These data ave based upon the tvo preceding
[igures and extractions from other reportu."-5 ltunp yard operational

procedures may boe found in Section 2.3 of Railrond Clasaification Yard

'I‘m:hnnlnt;g."I

Flat Yardna

Flat yards also perform the classification and induattial acrvice
functions For the ratlroad systoms Thin type of yard doen not contadn
specific “oubyards™ for receiving, classification, and departure but is
gonerally configured an shown in Flgure 36,4

Yard swltch logomotlves move cars out of the receiving tracks and
usa eithor continumia puah or acceleration/braklng techniguan fo diatei-
bute them into specific clasmificatlon tracka. The continwous push or
the accelarace/brake action of the awitch locomotive accomplishes
the name function in a Elat yard an the “crest-roll~retard" action in

a hump yard.

flat yacrd tracks conalat of nwitching leadm, ladder cracka and
recatving, clasaification, and departure tracksas Tlat yacds say also
contain “ipert" retardera on nome claanification tracks, locomotive
and car marvice/repalr facilitiesa, nnd othar bulldinga associated with
yard operations.

313
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TABLE 3-8

SUMMARY OF HUNMP YARD DATA

Yard Activity (Clasaified Caru Per Day)

Yard Characteristic < 1000 1000 - 2000 > 2000
Number of Classification Trackuo 26 413 57
Numbar of Mantor Rotarderu 1 1 1
Humber of Group Retarders 1 7 10
Humbur of Inert Retardera 26 43 57
Humbar of Recedving Yard Tracko 11 11 13
Humbor of Departuro Yard Q'racks 9 12 14
dtanding Capacity of

Claaspification Yard 1447 1519 2443
Standing Capacity of .

Racaiving Yard 977 1111 1545
Standing capacity of

Daparture Yard 062 269 1594
Numbar of Cars Clanaified/Day 743 1663 2661

2-16
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Flat yard activity or capacity, measured by cars clansified per
day, 18 also o function of the number of tracks used for that function.
Ao ohown in Figure 3-7%, thin celationnhip 18 similar to that of
hunp yardo.

Table 3=9 preuents some typleal data on flat yards showing yard

characteriotics vinllar cto those shown for hump yurdu."

TABLE 3~D
GUMIARY OF FLAT YARD DATA

Yard Characteristic Yord Activity (Classifled Cars/day)
<500 500-1000 »1000
Runber of classification tracks 14 20 25
Standing capacity of
clasnification yacd 653 93 1185
Cars claasified/day 348 €7 1692

Flat yard operationnl procedurcs may alao be found in Section 2.3
of Rafilroad Classification Yard Tuchnolngy.“

SIMMARY OF RAXL YARD STATISTICAL DATA

A recent aurvey of the railroad system Iin tha 1.5, han resulted
in valuable datn regarding thea railyarcd 1nventory-" Thia saction
prasenta n condensation of that data and Lo designad to comploment tha

daga baae uaed in othar snctionn of this document.

3-ia
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The wvurvey concludes that there are 4169 rallroad yards In the
contipnous 48 staces, UL these, 124 ave ‘wmp yards and 4045 are
flat yards. Table 3-10 displays these yardo by [upction and adjacent
land uscapges Theove data show that the majority of yarda perform the
induutrial suervice fupnction and that only aparuximately [ive percent
of the yardu are uwsed volely f{or car classificatlon purpuses. The
data alse Indicate that only approximately 15 percent of the yards

are located in agricultural and undeveloped arvas.

Table 3-11 ahown the dinteibutlon of hump yards according to yard
accivity and populatlon of the yard’us localicy. Theae data show chat the
higheut concentration of hump yards is in aveas of population nize two

(550K pervons) and Ln arcas of Industrial lund use.

Table 3-12 showo the distribucion of the 1113 flat yards used
for the car claswification functlon. Theso dats alno show that popu=
lation sire two and industeial arcas have the highest concentration

of this yard typa.

Tablos 3=13 and 3=}4 round out the yard/population data by showing
the diseribution of all flat yurds and all yards of both types by localicy
and population, respectively.

Thae f£inal cabulation in this pection, Table 3-15, contains o
1lut of automatic clasnification yardn.b Theaa data show Ghat
79 of the approximatoely 124 bump yards In the U.S8. raflroad wystem
ara automated to varying degreca. Yacd automaction may Include the
voacalving, service, clansification, and deparcure Lunctlons; enr
Adentification; switch contpol; apeed contrel including car walght
and rollability; and yacd/car Anventory and locatlon.

Examplen of the new automatle claasification yards in the U,S,.
rallroad myscem are Northtown (BN), PBarstew (ATSF), Weat Colton (5P),

Shalfield (50U), and Batlay (UP).7

=20
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DISTRLOUTION OF U. S. HALLROAD YALDS
BY TYPLE, FUNCTION, AND LUCATLON

TABLL 3-10

Yard Function

Yard Type /1 C L Total
Hep Pl 18 ] 124
Flat 930 143 2932 Hhb
Total 1024 201 2940 416Y
Adincent Lapd Use Hy Parcone
Yard Typa L [§ it A ] Total
Hump 20 7 27 13 3 100
Flat 21 9% 35 12 21 100
Flac Inda 30 16 n A 14 100
Flat Spall Ind. 31 14 25 8 2 100
321
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TADLE 3-11

DISTRIDUTION OF HUMP YARDS
BY ACTIVITY AND POPULATION OF LOCaLITY

Population of locality
Yard 1 2 3 1 5 [/ Total
Aotivity a-5K 5~50K 50-100K loo-250K | 250-500K »500K
Iow [1] 11 7 3 5 1] a7
Haddum 1 10 3 [/ 6 10 a6
Itigh L] 10 2 [} 5 L] a1
B 'IEEflika _1_.’! B 3'3~ 12 22 16 22 124

TABLE 1=-12

DISTRIDUTION OF FLAT YARDS
USED FOR CLASGIFICATION
BY ACTIVITY AND POPULATION OF LOCALITY

i

! ropulation of locality

i TACd 1 | 3 1 5 6 Totak

. Activity 0-51 5-50K 50-1008 | 100-2%0x| 250-500K | >s00K

j Lom 102 219 75 60 41 7 591
Madium 64 140 Al a5 23 47 357

. Kigh 1 71 21 | 2 12 25 10y

f Totnl 199 430 140 116 77 145 1113

’ B T T o R n n T s s mmsrrs Mienu st s b Sk A TR s i b s i
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TADLE 3-13
DISTRIDUTION OF ALL FLAT YARDS DY CITY POPULATION

Populatlon of Flat Yard Locality Yards
Nunber Percentage
0 -~ 5000 1115 27
5K - 50K 1625 40
50K ~ 100K 66 9
100K - 250K 268 7
250K - 500K 238 6
> BO0K 131 11
Total 4045 100%

TABLE =14
DISTRIBUTION OF ALL YARDS BY LOCALITY POPULATION

Population of Rallroad locality Yardy
Numbor Percentnge
0 ~ 5000 1128 a7
5K - 50K 1664 10
oK -~ 100K 378 9
100K -~ 250K 290
250K ~ 500K 254 G
: > 500K 455 11
: Total 1169 1008
: 3-23
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TADLE 3-15

U.S5. AUTOMATIC CLASSIFICATION YARDS

Company | Locotion Supplior Yaar
ALY tast Ot. Louin, Il1 GE~GIU=HANCO L96%
ATODT Puclila, Colo. HANCO 1950
Corwith ¥Yd., Chiengo, Ill. HWANCO 1940
Fantbound Argontine Yd., Kansas City, Mo, HADCO 1946y
poratow Yd., Dacatow, Calif, WALCO-ADLX=ATOI 1976
Do Woothbound ¥l., Cumburland, M. [r () 1960
BETN STL| Durne pacbor, Ind. [#:5] 1969
i} Gavin Yd., Minot, !. Dakota GHY 1956
Cleero, Il WANCO 1957
Hismoula, HMontana GRS 1967
torth Kanoas City, Mo, WABCO 1969
Interbay Yd., Seattla, Wach. ADEX 1269
Pasco, Hanhington GR3 191
porthtown Yd., Pridley, Hinn. GR3 1974
x Stavena, Fantucky MANDO 1233
Manifeat Td., Rumnpell, Kentucky WADCO 19340
MM Arline vd., Hilunukea, Win. WANCO 1232
haneanville, Iil. WARCO 1953
gk. PFaul, Hlon. WARCO 1936
Ch E.A. Rutherford ¥d., Rutherford, Fa. GRA 1952
Eastbound Conway, fa. NARCO 1953
Maatbound Conway, Pa. WARCO 1957
Frontlar ¥A., Durfalo, H.Y. GR3 1957
R.A. ¥aung ¥4., Hlkhart, Ind. GRI 1990
alg Four Y., Indianapolin, Ind. GR4 1260
Granstyiew Columbus, Ohio ABEX 1964
5%th Atreat, Chicago, Xil. AREX 1966
Favonla, H.J, [r ] 1967
A.E. Paclpan ¥d., Golklik, H.Y. Gt 1260
puckeya Yd., Columbua, Ohio GRS 1269
PR Geand Junction, Colo, GHE 1953
pri riat Rock ¥d,, Datroit, Mich. AREX 1967
[4y:] tang ¥d., Toledo, COhia WARCO 1974
Ch Bilacy Yd., Pullalo, N.Y. GRY 1963
TI Kirk Yd., CGary, Ind. GR3 1952




TABLLE 3-15

U.5 AUTOMATIC CLASSIFICATION YARDS {Cont.)

Company lacation Supplior Year
f{si#f Southboupnd Markan ¥d., Chicago, Ill. GHs 1950
taot ft. louls, I1l. GRS 19064
1 Eaotbound Blue Ialand Yd., Niverdale, Ill. () 1953
LRT Licking piver Yd., Wllder, Ky. GIs 1377
14 Tilford Yd., Atlanta, Ga. HANCO 1957
Boylen Yd., Birmipgham, Ala. wADCQO 1958
fiouthbound DeCoursey, Kantucky HABCO 190)]
} fitravberry Yd., Louwlaville, Ky. HADCO 1276
; 14 Lalff Yd., Kanaas Clty, Ho. GG 19259
: MNorth Little lock, Arkansaa GHil 1262
| Cantennial Yd., I't. Worth, Toxnn NALCO 1971
L) fortamouth, ohlo HABCO 1953
I Bellavue, Chlo HANCO 1267
Roanoko, Va. Hanco 1971
Jamtiarts lolnt, Va. [Hin] 1952
2] Gatawny Yd., Youngstown, chilo KADCO 1950
nEp Southbound PFotomac Yd., Va. HANCH 1259
: Rezehbound Potomac Yd., Va. HADCO 1972
3
. ISP Tennnopea Yd., Hempnle, ionn. Gty 1957
H Cherchae Til., Tulna, Oklahoma Gh3 1950
DEN Pina Dufl ¥d., Pipe hluff, Atkanoan WARCO 1956
BCL Jiamlat, N.C. WAHCO 1955
Ragt Day ¥Yd., Tampa, Fla. HABCO 1970
flca ¥8., Waycroaa. Ga, WARCO 1276
Jilv.4) finviar Yd., Kagxyilla, Tron. GHE 195Q
Nagcdo YA, , Dicmingham, Ala. GHA 1952
Pa hutts Yd., Chattancoga, Tenn. GRE 1955
) Tuman Yd., idtlanta, Ga. GRY 1257
peornnn Yd. , Macon, Gn. GRS 1964
swfliald Yd,, Shoffiald, Aln. GitS 1512
rlggy Back Yd., Atlanta, GA, HARCO 1972
Einwood Yd., Saliebuky, HC. GRi 1978
!
! s Richmond, Calif. MABEX 1964
city of Ipdustry, j<aa Aogalan, Callf, AnEX 1266
Evgena, Oreqgon WARCO 1966
PBeaumaont, Tozaa HANCO 167
Wast Colean, Calif, WAB{D 1313
strang Yd., Houston, Toxan [H1H 197?_}

AgT0 STEVINVAY 1838
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TABLE 3-15

U.5. AUTOMATIC CLASSIFICNTION YARDS (Cont.)

Company |  Locatlion Supplier Yoar
THO Englewood yd., Houston, Texan GG 1956
THUA EBastbound Madison Yd., Madloon, Il1. WALCD 1974
up North Placta, thb. Bnil HANCO 1u56
Hocth Platta, Nob. } niley HALCO 1064
Eant lon Angelen, Calif, GIa 1971
Itinkle ¥d., Nlnkle, Orugqon GHR3 1977
URR Hon., fouthern Y&., Plttoburqh, ra, WALCO 1954

3-26
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SECTION 4

BASELINE NOLSE EMISSIONS

RAILHDAD NOISE SOURCES

Noise is generated by roail carriers during the operation of

nearly all the equipment Llisted in Section 3. In order to character~

ize railrond noise emismions, the Agency haa attempted to determine
noige levels both from individual smources and from the operation of
mulciple sources which are combined into larger ningle operations
puch as a classification yard. The understanding of how multiple
pources interact to produce an overall noise level is covential
gince it is the combined noipne source operation which 1o heard by
the community. A knowledge of individual equipment noise source
lovels is equally important since individunl nolse soutce treatmuent
i vaually the moat effective method for raducing overall noiac
emisnlons. The individual nourcen of nolse which have been

identified ne major contributors to railroad noisa are:

Kongine noisa Lrom locomotiven and switch enginea
Retarder aqueal

Refrigerator car woise

Car~coupling noine

Lond ¢ell tenting, repaic facilities and locomotiva
acrvice area nolse

Wheal /Rail noise

Horna, belln, whiatles, public address ayatemn

(L b Tl
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The primary focun in thio Draft Background Document in on the above

rafl yard nolse gources. Other railread operattons npuch oo stations snd off-
yard repalr facilitien are miner contributors to comuunity nolse when
coppared to wayoide nofse from line aperationy and noipe emissions

from yard operations, HNoloe from line operations will be reviewed
only belefly in this decument. For more exhauntive treatment of
nolse from line operationsa the reader 1n referred to the December

1975 Background Document for Hallroad MNoino FEminslon Standards.l

RAILROAD PROPERTY NOTISE SURVEY PROGRAM

The EPA has undertaken a limited nolse measurement program to
supplement the exiating railroad nolse data bane and to develop basuline

data at and near rall yard property lined.

Thin program included twenty-four hour measurements at each facility
to ensure that the measured noise eminndons woere characterintic of the
facility. Sound equivalent levels and satatiscdcal percentile levoln
wara computed hourly. Hoiso correlate data auch na individual nolne
avents and distancea te raillroad yard noloe sources werxe also noted
during the recording perlod. Thesa data, together with oxisting data
collectad proviously hy the EPA serve the following purponcn;:

- Eacablish che relationalilp of theso measurements to

selacted rail yard, yard function, and
laval of activity, sn a baais for the daveolopment of

claasification categorien;

] Fatabllsh a baseline for datermining tho henefitn
offorded to thoe health/welfare of the nation®n
population hy reducing noise cmianiona within each
proparty c¢laasification catagory; and

h=2
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. Select a measuremont mathodoloqgy, which iu conuiotont
with tho hoalth/welfaro analysin and the noioe cemipsion
data bape, faor proucribing "not-to-oxcocvd" noise
cminosion level otandardo.

MEASUREMENT METIIODOLOGY

In daeveloping a neiso emieosion tuot procedure, EPA recognizod
tho need for a rolativoly pimple mothod of accurately dotormining
noiae eminnlonn which would bu nultable for enforcement audliting by
tho Dopartment of Transportation and compllance determination by the
railroadn and local enforcement offlcinla. A mothodology was choson

conniatont with the objective that it should:

. Eanure that noine cmimplons charactarintic of majer
nolso mourced ara boing represanted)

. Corralata well with the known effacts of onvironmental
nolee upon publie heoalth and wolfaro) and

. piacriminata butween rallroad and non-rallread notne
BOUrCen .

The procedure developnd autimates tha yoarly Day-Hight Avorage Sound
Levala, {Lgp} at a measurement position and diatinguinhoa whothuer

the dominant contribution to the Ly, im from rallroad or non-rallroad
propertioen. The meoasuremont procedure appoara in its entirety in
Appendix A.

EXISTING NOISE DATA DABR

Tha data hamn for rxaflreoad nolne exiate in two forma. Tha Lirat
addresaen npeciflc rallroad noisa aources, Thepo data ave contailned in
several documnonte and roportu.1f2'3'4'5f6 Tha other form focusas on

overall rall yard neipe levela resulting from tha combinad rail yard

nolaa nourcen. The rall yard nelaa data are contained in Appenddx B.
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Table 4~1 numnarizoes tho data baso £or gourca noiue levels with
the principal contributors to railroad yard nzise reprovsenteds 7Thooa
data are ¢pnorgy avoerages of tho numerous data points avallable for

gach nolpe nource.

A summary of avallable yard noine data ig onown in Table 4-2.  Tho
tablu shown tho rango of wvaluo mosaured according to yard typoe and moasure--
mont location rolative to the property lines Tho poise smisalonn ara
axprossced an day/night sound lovaln, Rail yard nolsie suryoys worg
cenducted by the EPA rogional roprosentatives, consultant contractora
to the EPA and a consultant contractor to the AR. The rosultant data
covarn Mmeatiurements taken at 36 yards. Thue moanuremento wore gonerally
1 taken with automatlic data recording equipment over a poriod of at leaunt

twenty-four hourd. At most sites, in additlon to the day/night levels, the
automatic oquipment provided hourly Lege Iynaxe Lqe Lyge Lgpe

1190 1 and ng-

Aa an ald to aswepning the signitfiicance of the measured valuen,
mavaral other typea of information wora gatherad along with the nolec lavel
datn. Thene includa data logn contalning ldentificatlon of the principal
raill yard and non rall yard nolse pources and cventa, maps showing moasure-
mant paeitions relative to yakl yard property line and noina nourcen, and

obparvationy of the measurement toamn concerning factora nuch ang the

mansuremant procedures amployod, tha level of yard activity, tha dominancue

of rail yard noine and the adjacant land uanagu. £ince svery yard is
unique In geomntry, actlivity, envircoment, atc., the corralate informatlon
in ennmontial ro Antarpreting the noleo data. The tables praganted in thia
aoatlon are ouly a aummary of the noine lavel data. For detalls of tha

mepaurementys taken at individual yards the readar abould refer to Appondix Be

A=-4
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TADLL 4-1
HOIGE SOURCE LEVEL SUMMARY

Hunmber of Luvol of Enorgy hvurngu'

Noise Sourcae Meaguremento Lavy, €100 . {(dDA) SEHEL ©100 rt.
Magter Rutardor:
Group, Track, and
Intermadiata 410 m 104
Inoxrt Ratardor %6 93 0
Flat Yard Switch
Engine Accalerating
{(Throttle Set 1-2) k1 a3 gu (5 mMPN)
Staticnary Owitch
Enginog
{Throttle Sat 1-2) 4 76 -
Idling Locomotive
(Throttle Set 1~3) L% G3 -
Hump Bwitch Englne,
Constant Bpead
(Thxottlae Sot. 1~2) Raf. 2 70 95 (4 MPH)
Car Irpact 133 100 22
Rafrigarator Cat 60 63 -
Ioad Test !
(Throttle 8) 59 20 - '

LyayxsAvacaga Lor Intermittont or Moving Bourcoa

” - B — e R TR
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Yard Typo

TADLE A-2

SUMMARY O MEASURED NOISE LEVELS

(TANGE OF Ly, LEVELS)

Inolide Yard Cn Yard In
I'ropourty Lino Proparty Lina Community

thump
Plat

Induatrinl

05=18 60~-83 6460
G-45 66-79 5G=74
- 67-70 G0=67

Sample Sisor 36 yorda

TROLE 4-3

SUMMARY OF

MFAGURED LEVILS AT CLASSIFICATION YARD
PIOPERTY LINES ACCORDING TO YARD ACTIVITY

Yard Type

Hump

Flat

(Rangu ol Ly, lavals)

Yard Activi ty

Low
Mad
iitgh

Low
Mad
High

Fampla Siza; 22 yardns

Levaln

0d-~-63
a0=79
60=10

M=74
66~79
66~76




3

ASCO ITAYTIVAY 1528

Table 4-3 displays tho avallahle measurod property line level rangea
for claunification yardm by yard typo and by yard activity. No clear
rolationship butween yard activity category and meapured Ly, at_thoe

propurty line in ovidunt from the yardn sampled.

Tablu 4=4 liots tho yard pames, railroad ownership and range of measurad
lavols of the yarda for which proporty line meapsurcments wero obtalned. Thoe
range of measurcd levols is shown whon moro than ono proporty line lacation
wan purvayoed. In solecting the measuremont locations aleng the property
linv, tha measuroment teams attomptod to minimize the yard noise contamination

duo to neon rall yard sourcos guch an atreot traffic.

Tablo 4=5 shown ranges of lovols for yards whoen measurementn wore taken
inuida thn railroad proparty line. %The weloction of meanuroment locationn
innide the property llno was aometimes necappary to ashure that the dominant

nolaen belng measurad were from tho rall yards.

Tablo 4-6 ohows measuraments taken beyond rall yard property linga.
Meaguremonta taken beyond the rall yard proporty lina tend to bo mora
repranantative of tha levals axpoerienced within the community surrounding
the yardm, The lavela enpurlenced within the community surrounding the
yardss The laevela, however, frequoantly roflsact tha contributiona af non

xail yard sourcam such as ptraet tralfic,

Table 4-7 shows a pampla of yard mensuramentn with level percentilos shown

during theo hour of tha maximun Ligg s
Tha rulationahip batween the maximum eguivalent sound lavel
(I.oq) and atatistical meanures of noisa data for the rail yardn

muxvayed are shown in Table 4=7, Tha howr of ocGurtenco for each

maximim Lgg i alepa presented for all fourteon yarda.

A=7
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TALBLE

Yard
Yard Typn Activity Yard
Nump Low Tilford
Hod Cuntennial
Mod Cumborland
Mad Corwith
Mod Poouvillae
High Lrosnan
i gh Frontioer
High Loylaa
liigh Inman
iLgh Creot
High tHorthtown
liigh Barntow
Flat low Blua Ial,
Bowdan
Low Burlington
Mad flnttagaat
Med Morman
Mad Richmond
Mad Hays
High Eureka
High Dillard
High Barr
Industrial Wastern Ave

403

=4

MEAGURED Ly LEVELS AT
IMILROAD YARD PIOPERTY LINE

Range of Ly, No. of
Railrond Luvol Data Pointp

IN o= b
vy 76=79 2
co G6-77 a
NGR 74 1
ap GO~75 K}
50U 60~75 4
CR G4=~70 4
LN 69 2
&2Uu 1-12 7
Mp 72,0006t . 2
o 67-64 3
ATSE T0-76 G
RL 13 2
FEC 67 1
DRGH [ ) 4
MP 86-72 2
ATar 70~7% 2
ATSE 71-76 3
Icp 67=73 4
MK’ 74 1
rle.)] 66 1
QIERSIE 71-76 A
MItu 6770 3
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Yard "Typo

llump

rlat

Yard Type

Hurp

Flat

Induntrial

ThAULE 4-5

MEASURED Ly, LEVELS INSIDE
RAILROAD PROPERTY LINE

Yard

Darotow
Crant
Cicuro
Horthtown
Enola

Jehnoon
Ls Dallas
Settegast
Dillard

ThRLE 4~6

lailrond

ATGL

MD

IH

BH
Conrail

ICG
ATGE
Hp
H0u

MEABURED Ly, LEVELG DEYOHD

RAILYARD RRORERIY LINE

Yard

Argenting
Potomac

Ruraka

Blun Island

Heat Tpringflold
Forrent

Depvar

Es Dmorfleld
Moxman
Intarchay

Feadvilla
Fort Iaudordala

4-~9

—t T — A

Railyard

ATSF
RED

MKT
RL
[s41}
sSou

DRGH
CH
ATHE
|

Laval

G2=78
76-08
=81
Gh5=74
G671=-77

75-85
ol=064

73-77

lnval

G4 @ 200
G & 650

56~G5 unknpown
72~14 & 270t
69 f 601

60 @ 320°

67 & 120¢
64~73 unknown
61 @ 200!
6871 unknown
65, 65 8 250!
70 & 150!

62 ¢ 7500

6O @ g2!
67 9 63!

et b ] Pataf g LD SRR N
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TABLE

A=7

MEASURED NOISE LEVELS DURING IQUR OF MAXIMUM Luq ACCORDING TO YARD TYPE

Yanl Yard lfour of Hax,

Type | Activity [ Yard N Max. ch l‘nq Ly by Llo Leg | o0 | Y9y

Flat low benvor up Qu-0v 7 105 u6 57 54 52

10-19 74 loz| a9 | 57 52 50

iow purlington | DRGW 15-16 69 95 [}}] 64 57 a4

17-18 G9 96 | 01 | 59 40 14
Bodinm Sottegaat | HP 17-10 5 20 | so | fo 54 52 50
HMadium Hayn 1CG ni-02 74 95 | oo | 67 56 18 16
Madium Richmond ATSE 17-10 80 112 | 11 | 40 40 i 5] 24

High . Dallam | ATSE 16~47 60 23| 0o | 65 [+ LU

14«15 66 989 | 8o | o4 [514] 5y
High DLYlakd feli] A3=-24 16 6 [ o0 | 71 52 16 44
High Jolmtiton 1co 00-01 i) 1221 17| et 66 66 66

Hump [ Low Tiiford IN ©0~01 01 106 ) M 12 6l 50

22-23 ol 105 | 24 | oo 65 37

Hadinm Centennial | TP 19-20 B 105 | 94 | 481 57 3

a1 108 M4 | 76 57 55
Madium baratow ATsP 00~01 17 27 [i1:] 17 62 47 54
Hadium Fonavilla | o1 00-09 79 01 M 74 60 L] 52
15-16 79 03] a3 73 54 50 46
fitah Broannn £04 16=17 72 1] Ba | 7 62 4 43

ltigh Inman ou 13-14 n 92 01| 69 3] 59

A2-2) 70 9% | 16| o7 62 59

|

1-10

s s, X

|
|
|



Evarage equivalent gound levels (Luq) for daytime and night=-
time operations in each yard are mumarized in Table 4-0. Daytimo
operationn cover from 0700 to 2200 hours. Night operations ara from
2200 to 0700 hours of tho next days. Examination of thowvo data rovoeals
that for the yards sampled sound levels from nighttimo opurations are

approximately equal to thomo from daytime opurations.

Yariatiots in propurty line Ly, noluo levels experloncoed over a
minbag of meanurament days are phown in Table 4-9. This information
indicates that yard noioe level dous not appear to fluctuate appruclably
g from day to day. It should ke noted, howaver, that the available data
! base for thope varlations is not largn and that peagsonal effacts may not

e accurately raprosonted.

e o FAT NUILT il

i
|

T e e b - AR VR B




TADLE 4=y

COHPARISON OF DAY AND NIGHT SOUND LEVELS
AT SELECTED RAILIOAD YARD PROPERTY LINES

i

Yard Lug
' ¥ard Typo Activity fard Ratilroad Pay* Hight##
Hump Iow Tilford IN 76 77
Mod Contennial TP 74 73
1. Mad Cumbarland €O 69 69
| Med Corwith ATIGE Gl 03]
Med fosoville op 57 55
67 ol
itigh Broanan Heli] G2 59
High Frontier CR 62 64
tilgh Boyles I 65 63
High Inman 50U 64 65
High Croat MP 60 o2
High Barotow ATER 64 7]
\ Flat Tow Plue Inl. RI 66 7]
Iaw Burlington  DRGW G2 63
Macd Sattogant: ME 67 65
bad Marman ATSP 63 64
Hod Richmona ATSE 72 (5]
pag Mays ce 54 61
Iilgh Fureka MKT 69 67
High Dillarda s 63 50
r itigh Rarr CHESHIR ﬁf? 65
| 65 66
!
! Induntrial Woatern Ava MILW 74 Y

* 0700-2200 houras
™ 2200-0700 houra

A~12




Rall ¥ard

Tilford
Camberlad
Centannial
Ropaville
Brosnan
Inman
Frontier

Northtown

Barptow
Burlington

Hoxman

TAVLE 4-9

DAILY VARIANTION IN DAY-NIGHT AVERAGHE
SOURD LEVELS Al' SELECTED CLASSIFICATIOH

opnratoxr

N
co
EYy
ap
sou
U
R

ATBE
PRGW
ATBE

Yarid

Capacity

Low
Mad
Hodd
Mad
liigh
itigh
High

High
Low

Mag

e . Tru

4- 13

BAIL YARD PROPERTY LINESD

Hump
Hump
tump
Huemp
Iump
Hump
Itump
Hump
Hump
Hhamp
Hump
Flat
Flat

Ho. of Varlation
Moanuramont in Lgp

Dnya Valuaa {(dB)

[ 3

a i

2 3

2 1

2 2

7 1

2 1

3 1

3 1

k} 3

2 4

4 1

2 9

L o e AR Ty 1
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CECILQ 5
HOLSE QONTROL TECHNOLOGY

INTRODUCIICH

e major sourcos of rallroad nolse and the alternative abate-
mant proceduren for reducing noive emispions from thoe sourcos wore
invostigatad by the EPA prior to inpulng noluw cminpion atandards for
rail cars and locomotives in January 1976« A brief summary of the
nourcon and treatmants is fncluded in this document. A more compre=

hanaive analysiv can be found in the Dackground Document for tho Railroad

Moime Fmisalon Standards, Decuomber 1975L, In considering the noioe

contrel technology available to roduce railroad noiase emianiono, it in
nucaasary to connlder also tha alterpative raqulatory approaches which
might be employod in doveloping a noiaw emission standard. LPFor exampla,
a sourcu~type atandard requireg that lndividual nolse nources moet
spacified "not-to-oxcecd" lavala which are guopurally baped on bust
avallable technology, taking into account the cost of compliances lor a
propesty linea~type standard, individual nolse sources do not have [ixed
"not-to~axceod” lavela. Thus, for a preporty line stapdard, available
tachnoleqy requires only that total neiso emisalonn Irom the operatiann
of al) equipmant on the proparty not ¢xceed a apacified level at each
point along the property line or the adjacent receiving lapnd. It is
claar that the options available to mect a proparty line-typa atandard
includa cparaticnal procedures much an rescheduling of activities and
rulocation of nolne sourcam; and altarnatives such as land acquinition to

provida a huffer xone from the rallroad nolae pourcen.
DESCRIFPTIONS OF YARD NOISE SOURCED AND ADATEMENT TECIHOLOGY

locomotivens and Switch Englnen

Qver 99 porcant of tho tralns in tha United Htates are hauled by
dioaal-electric locomotives. A fow trains, particularly in tha Northeaat

=1
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corridor, are powered by all-clectric or gas turbine locomobivaous
The [ovw remaining steam locomotives in tho United States are prosorvod

primarily aos historical curiositico.

DPlovel=-olectric locomotivens have a diewpol engine driving an electric
altoernator or qgunorator which, In turn, drivep clectrile traction motors
on the vhoolds. Tho olectrical systom acts an an "automatic transmisslon®
and, in a given throttle notting, maintalns a conntant load on the
engine for difforing train spoods. The operatlon of diesel-cloctric
locomotives ropresonts a major source of tho neise emitted from yarda.
The major noise-producing mechanioms in dicsel-clectric locomotivedn arae

engino exhauat, engline casing vibrations, and cooling fann.

Noise abatemunt for locomotiven and swltch enginaeb can bo accomplished

by tha following approachuni
® Equipment modification
= Improved axhaust muffiling
- ooling fan medlification
~ Engine shielding

» Operxatlonal proceduras

~ Park idling locomotlives clesnr to center of the
yard or away Lrom reasldances

- Reduce apaod
=~ Reduce nighttime oparationn.
Retarders
Within the claamificatjon portion of most major U.B. hump yards,

retacrderd ara uvaed to control the velocity of fraea-rolling froight cara.

52
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The apeed with which the caro center the closaiflcation track munt be
controlled, wno that the impact at the destination is just sufficient

to ensure couplings The master retarder at the entrance to the uwitching
zone provides velocity control and spacing between the cars, while the
group retarders at the entrance to each group of clusvification tracks

bring the care to the wpeed required for £inal coupling.

The retarders are mechanical devieces which clamp a beam agalnnt
the whael of the coars, thereby croating a frictdon force which alown the
forwnrd motion of the cars. The retardation is controlled by varying the
pressure appliod to the beams The frictlon forece, in addition to con=~
trolling the rail car retardation, can produce and radiate an intense

squealing notiae.

Threo approaches for reducing the nolse emissions from rotarder

aqueal have boen developod and are currently in use. The nethods aroes

. Barricra
] Lubrication nyastums
L] Muctile 1iron shoen,

Rarriers hava proven effective at the Madison Yard, coperated by cha
Terminal Railgond Assoclation of St Loule. These barriers are cwolva
feat high, moasured from the top of the rafl, with the peak of tha
barriers afght feat on a perpendicular line to the rafl track ceatar.
The harrler’n conatruction conalntn of supposting timbera, corrugated
transite, and four inch fiberglanss abaorptive material with protective
covering« Noipe moasurcmentu hefore and afeer bargier inscallation
showed that the nolae leveln were readuced up to 25 di.  Similar messuge~-
ments conductad aa part of a renearch project at tha Rurlington Norcharn
Ratlread?, Northtown frafght yard showed insertion loss valuen of

16 dB to 22 4B, Figurea, 5-1, 52, and 5-3 show how sound levels vary
as n function of barrier, height, sbrorprive characceriscics and din~

tanca £rxom tha barciacs.

3-1
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FIGURE 5-1.

Darrier Huight, Feot

INSERTION 1055 OF RETARDER BARRIER AS A FUNCTION OF DAKRIER URIGHT
(100 FEET FRGM DAHRIER AT 90 DEGREES)
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FIGUHL §-3,

DMatance PProm Retarder, Fect

IHGERTION LOSS OF A 10-1'COT HICH ABSORPTIVIZ PARRIER
AS A FUNCTICN OF THE DISTANCE FROM THE RETARDER TO
THE OWIERVER AT 90 DEGREES
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tubrication syutems are currantly being employed by Durlington
Morthern at their HNorthtown yard. The lubrication system consinpty
of a geriee of poziles on a heador pilpe running down both oidos of each
raitl with a concrete trough belew the rail to colloct the runoff. A
water soluble oil solution of lews than two percent oil in employed. A
mizxture of ethylence glycol Lo added in winter to hkeuop the wator from
froozing, The lubricant is collocted in a retrioval systom and cleanocd
for rouse. Approximately throe gallons of tho dilute mixture i umoed por
car oprayad wlen the system in oporating. At least 50 porcent and
maybo as high an 75 porcent of the mixture is recoverable. ‘The con-
gumption of oil may bu as low as 75 gallons por day. The nystem
aliminates reatarder squeal an a nignificant nolne gource by raducing thoe
fraquoncy of the atick~nlip actlon. DOuctile iron wshoe#, cast with freo
ppharoidal graphite dispersed throughout tha metal, are alpo baing
employed to ruduca the frequoncy of retarder squeal. At the Houthern
Pacific’'a Weat Colton yard?, nquenal frequoncy dropped from 53 percent
with the standard atoel shows to 17 parcant with ductile iron (inalde

shoe only).

Inaxt Retarxdaera

Inert ratarders are generally locatad at tha end of each track
used for claanification. Thelr function in to hold the block of cars
baing assembiled from rolling out of the bottom of tha yard. Inarch
ratarders ara elthnr constant ratardation apring-type or tho self-~
enaxglging, welght acneitivity controlled-typo. A sgueal 1a produced
whan a block of cara in lming pullad out of the claaaification tracka
ao that the duration of agueal fxom ths ineart rotardar in conaldarably
longer than that of tha master or group retarder. Noilso from inort
ratacdern can h gliminated by roplacing lnert retardors with conmer—
cimlly availabla releasablo-type ratarders which allow caran to pann

freoly when tha relensa la activated.




:
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Car Coupling Hoine

Car 1mpacty constitute one of the mont randomly dlstributed sources
of nokse in the railroad yard, As a raillroad car rolls along the track
into the clasuifleatton yard, it may be stopped by aun {nert retarder,
collide with a ntatiooary car, cellide with o string of cars coupled to
the vestrained ecar (cauulng a chain reactlon of {mpacta), or it may

overtake one ot more cars that are not restraineds.

The nodne level produced In car=car lmpacts varles according to

the different conligurations, relative gpeed eof carwv, type of cars, type
of couple (cushioncd or non-cushiloned), welght of cars, size and wedght

of load, Little in known about the contribution of cach of these lLactors
to the tetal car=coupling noloe level, however, the relatioaship of car
spoecd to total coupling noine bas been measured for a number of sdmulated
oparating conditions. The results are presented {n Appendix N, Practical
approachus to reducing coupling noluve oay be limlted at presant to keeping
cap npeeds to mindmum levels required for coupling and reducing nighteime

classif{icatton operatlonn in renbdentdol acean.

Refriperator Cuara

The carlruvad induntty has gradually been changlng over from bluck
icu~couled parishable tranaport ears to closed=syntem, diesel cugloce
deiven, mechanical-rofrigeracor carn, While awalting tranmic, refrigerator
unitn are kept runnlng continuously. Ihukding this pertod, chey are often
parkad near tha perimetes of call yards 1o largo blocks consistipg solaly

of these unltn,.

Thn required technology for roducing nolse vmipsions from mechanical
refrigurator carn bas bean applied to truck and tratler~mounted
refrigeration unltn.? It conmintn of a hotter mutlfler for che

dicsol engtne and the application of soupd=absorptive Loam.
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Ropair Pacilitiows, load Cull Touting and Locaomotive Sorvica Arocan

In tho United Stateo thoro are approximately 216 locomotive and
repair facilities located on or in close proximity to yards. When
digpael=~vlactric loceomotives undorgo major englino nervice or ropair, thaoy
ara genorally subjecteod to a suriocs of wstatic poerforinance teats and
inupections. Thase tesnts include ungine performance under lead.
Locomotives can beo load tested at all throttle aottings including full
povor by routing thoe clectrical powor gonerated into resiutor bankn
termed "load boxes" adjacent to the test site. ‘Ihis load tost ls
usually conductaed in tha service rack facllity, gunorally in thao vicinity
of the engino shop area. Load tost faclilition arn operatod on a 24-hour

pur day iasin.

In addition to the rapair facilitiea, the locomotivos go through a
routine malntenanca Jnapection at a pervice area. Thin nmorvicing
primacily includen washing, sanding, fucling and analysin of the luba
oll. Othar minor undactody inspoctiona and lubxications may also ba
performed. The main Aaourca of noisn at the pervice and repalr areaa can
ba attributed to the idling locomotivea cluntored in tha facility at any

given timo.

Feducing noian impacta from rapair facilition, and load cell
tagting and pervice aream, which currently are caualng impactn, may
roquire cenatruction of largae barrlera or enclesura of tha teating
area, Whera enclosurs or barrlers are lmpractical hecause of tha
nliza of tha area, relocakicon of thin teat area tao graater diatances

away from property lines will reduca propecty line nolpae leveln.

Wheol/Rail Hoime !

The four main nourcan of wheel/ratl noian are: naqguaal, impact, roac
and flangae rubbing, The majer wheeol/rall noina cminsiona are adaociated
with mainlina operation and have lavels which incrueass with train npemd)
however, wheal mqueal ia occasionally a yard problem and can cccour at
very alow npeadn. Wheal agquoal and flanga rubbing ccoux when & train

nagotiates a tight curva.
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The pgueal noise from tight curvon in yardn can be mitigated by

unse of automatic rail oilerns, and local barricvrs along tight curves.

Miacallaneous fJourcea

Hallroad yards contain various miscellanvous dourced of noifoo.
Among thosne are loudspoakerws, horns, and whistloen. ‘Thoese noinen are
Adiffernnt in nature from moat othor typen of railreoad noise becaune they
aro primarily unod intentionally an warning devices to convey information
to the recolver rather than being unwanted by products of some other
activity, Thay are rogulated at the Fedoral and Statwe levols ans oafety

davicos rathaer than noine sourcod.

Table 5-1 summarizea the techniquen for roducing neipe emlnsiconn
and the vatimated noisa lavel reduction for major noise aources in
rallreoad yards. Miscollanaous yard activitles and oquipmant including
rall rapair, unme of maintenance equipmant, genarxators, motora, atao., help
conatitute a genaral ambient level which can he lowored by treating

individual souxces with the techniguos liated.

Mthoer techniquens geapexally applicable to all noipn souxcas that

might affecively roduce pnolse impacta are:

~ Reachaduling of activities nso that majoxr nolse emigaions
d& not occur at nighttime (10 p.me. =~ 7 Aasm.}. Turning off
equipment not in uaga.

~ Ralacatlion of noinw-maource activibiea to arnas away from
propecty linon and noise pennitive zonea.

~ Extanaion of property lina buoyond exiuwting property linecs
in oxder tu create buffar eonen arcund noldy aroag.

1

Replacing ald or nodny equipmant with naw quintoer equipmont.

3

Madification of structures subjected to noiss Impact
(realdances, hospitala, ctce)e.

510
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TREEATMENT

TADLE 5-~1

AND NQISE SQURCE LEVEL REDUCTION

ESTIMATED NOISE LEVEL

NOISE SOURCE TREATHENT REDUCTION (dn)
16=22e
Ratarder (mastar & group) Barxlers
lubrication Reducea no. of car
Puctile iron aqueals
ahoos

fnext patardexs

Jocomatives

toving awitch efgina
(throttla sat 2=2)

Idling switch enginen
{thxottie gaot 0)

Car coupling Ampact
Refrigerator cax

Ropair facilitiea/
Joad tasting

Wheel/rail at tight
curvesa

Replaca non=- xe-
Aeasabla typs

{curzrently regulatad)

Exhaust suffling
Cooling fan treatment

Exhauat mufifling
Cooling fan treatment

Reduce car apaed

Exhauat mufflar,
partial encloaura

Encloase facllity,
Relocate facility

larxiex

Eliminatas ratarder
aquoal

25

104=20

A 5TV AV LSTR

® Insertion losa perpendicular to barrier at 100 ft.
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The abatement techinology which has been devcribed ia proven
technology that ia currently available "off the shelf" or with short
lead timea. The actual lead times for appliecation of the technology
will depend more on planining by rail carriers and on the availability of
labor and rail equipment requiring retrofit. Abatement measures gsuch np
tuacheduling of nighttime activitiesn and conntruction of local barriers
could most likely bLe accomplished in lesn than o year, however, measures
requiring difficult acheduling, for example, retrofit of al) refrigerator
cars and swikteh engineo could take up to five years if operating discuptiocns

are to ha avoided.
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NULSE CUNTROL TO ACULEVE ALTLERNATIVE REGULATORY STUDY LEVELS

Four altervative property line study levels have boen examined
an potential regulatory levelo:
Day=Night Level (dB)

o Level 1 ~ 75
o Level 2 - 70
o Level 3 ~ 05
o Level 4 - 00

The levels are "not~to-egxceed" day-nipht average sound levels neaoured

at the property line,

In eotimating the degree of nolue control reguired to achleve the
alternative regulatory study levels, it 15 necemnary to determine the
major nolesc vources within each yard cutuuor} and the contribution of
these sources to the property line Lg,.  The assigoment of railroad

noine nources to various rall yard categories iu developed in detall dn

Section 0 in the rall yard model developed fop deterpining nolse impacts,

Hote: In order to completa the technology and cost background

ntudies in the short time that was avallable, tho nofse abate-
ment analysis woas conducted walng a proliminary vesslon of the
rall yard model preseanted in Secrdon 0. Sceveral differences
exist batween rail yard model Loatures used for the technology/
cost analysia and thone wued for the notwe Lrpact analynis in
Seckion . Thoue differcncoes ara related to the greuping of
sources to form independont nolde soulce conbers, 0olue sBource
to property lna distances and the rall yacd equipment activity
leveln,

For the purpesen of nolse abatement determination and cost analynis
a reduced numbar of categorien are discinguinhed. Industrinl and
umall induntrial yardn have beon lumpad into a single category since
thay contain identical noiae nourcen and age citimated to have almost
the same property liae lavelds, Table 5-2 shows the yard categocies
and corresponiding nolae sourcas used Lor the polse abatement and coot
analyain, Table 5=3 shows the catlimated averago of currant moximum
byn propecky Mina levels for yardn in each category and the Ly,
reduction requirnd to achieve coch of the four property line ntudy

5=13
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TABLE 5-2

RAIL YARD HOTISE SOURCES AS A
FUNCTION OF YARD CATEGORY

YARD CATLEGORY

NOISE SOURCE

Lum)y

Retarders (Group & Macter)
Hump Switchero

Inert Netoardern

fakeup Switchers

Car Impactn

Ioad Tuaty

Idling locomotiven
Refrigorator Car
Industrial Switchorn
Quthound Trains

Inbound Trainn

Plat
{Clanuification)

Clanaification Switchora
Car Impacty

Inbound Traina

Outbound Tralns

Idling Locomotiven

Tond Tuntn

Rafrigerator Carn

Flat

{Induatrial/
Bmall Induatrial)

Switch Enginoa
Car Impacty
Inbound Trains

Outbound Trainn

f~14
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TABLE 5-3

ESTIMATED EQUIVALENT DAY-NIGHT SOUND LEVEL REDUCPION REQUIRLE IN RAILROAD YARDS

ESTIMATED PROPERIY Ly REDUCTION TO ACHIEVE LEVELS
YARD CATEGONY LINE LEVEL'\ {dB) LEVEL L LEVEL 2 LEVEL 3 LEVEL 1
(7o any (70 «dn) (65 dl) {60 dan}
Hump Yards
iow Activity oo 5 10 15 20
Madium Activity 7 4 9 14 19
High Activity 6o 5 10 15 20
Flat Claasification Yardn
Iaow Activity 74 - a4 9 14
Medium Activity 78 3 3] 13 18
liigh Actlvity 76 1 6 11 16
Induntrlal/fmall Induntrlal
Plat Yaxds 71 - 1 6 11

fMaximum L
in

valuu along propoerty line
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levels. Two types of data were uvsed to develop cocdimates of the
property line levelus. These weret (L) the measured property line
levels, and (2) the predicted property line levels [eem the propagation
model presented Lo Scetdon 6. Each yord type has o range of Ly,

values for cach type of dava. The cutimated property line levels arc
pelected Lrom the overlapplog ranges of predicted and messured propercy
line Ly, valucs, The appruach cotimates vemevhat higher property

Line levelo for "cypleal®™ yards than the levels indicated by the
meanured property line values. 1t {o realizd that yards vary con-
slderably in thedr configuration and that no yards ave "typleal™.  Thun,
any givan yard may have measured property lloe levels which differ
pignificantly from the estimated property line level for a typical

yard,

The analysins of property line levels (both measured and predicted)
by yard activity classificatlon ahown Llittle vartation of preperty line
levels wich yard typo by accivitys. As can be secen in Table #4-3 tho
rall yards oelected to represent high volume clanwif fcatlon yards
had measured property line levela which were not wignificantly different
from thosa of the other measured yardo. Apparently, the reavon for thia
in that yarda deaf{gned for high volumes of traffle have greater dintancues
£rom the nolne sources to the property llnes than do other yards. Thius
inverne relationshdp between yard activity aad pource dintanco to
property Line appears conflirmed by the dutalled analynis of photographin
of approximacely 120 yoarda (sea analyals of EPLE survey data = Section
6). The data, thervelore, suggest that there would be lictle differenca
An the typen ol treatments assoclated with abating neise for yards Lrom

differing activity categorics but of n similar yard type.

In Table 3~A, the varlown whatement procedures desercibed aurlier
in this sectlon arce shown fn conbinatlion to achlevae the requived Ly,
reduction £or vach ntu&y lavale  Lond acquisiclon s consldared an
an altetantivae and hao not boen consddered Lo combipation with the
ather abatement procadutas, Hany alternative combinatlen of ahatement

tachaiques can alno achtove the gequired prepacty lne nolno Level

516
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TABLY D

ADATEMENT PROCEDURES FOIt ACHIEVING STUDY LEVELS IN YARDGw

ADMTEMENT PROCEDUNES#A

3 U 4 e 1 mn " ¥
YARD TYPE STUDY LEVEL rl 12 '13 14 15 I‘G T7 Tﬂ 'I'g TJ.O
Hump Lavel 1 b9
Level 2 X X X X
Lavel 3 X X
Level 4 K X X X X X X X
Flat level 1 X X X
(Clasalfication) level 2 X x X
laval 3 X A X X X
in
L Laval 4 X X X X
~d
Flat Iavel 1 {Curraent Ldn below Lavel 1)
(Incustrial/smalil
Indurtxial) Loval 2 X
leval 3 X
Laval 4 X X
* Medium lave)l of achiwity
h Coda symhola
'.t'1 Pztardex DBarriera T¢, Switch Engine Treatmont
T, Lubrication of Rstardera T, Enclowe Facllity (Engine repair, cax norvicaa)
TJ Luctile Xron Shoas 'I‘B R:locate Structure/Load Teat Sita
T Replace Non-FRaleapable with T Ralocate or Shut Down Idling Locomotive
4 Raleasable Inert mcacder 2
£ t Tm Raachedule tn Raduca Nighttime Activities and/orx
T5 Refrignrator Caxr Treatment Namber of Clanmificationn.
R
£
]
<
:
n




reductionn. The amount of noloe abatement required and the techniqueo
which would be seleeted at a ypeelfle rail yoard would, of courne, bu
determined by the noise nources, yard peometry and operational factors

peculiar to that yard.

In asddition to the potential property line regulutory study levels,
individual major rail yard noise sources are candidates f{or source
regulatlon. HNolse sources for which the noloe abatement technology lo
wall ootabliohed, cuage, noloe from retarders, mechanical refrigeration cars
and ecar coupling, could be required to meet vpecific cource levels lnde-
penduent of property loe regulatory levels.  Such a reguirement would
recogndzn the face chat the Ly, deveriptor in inadequate for charace
terdizing annoyance from certaln types of nourcesa. For example, fiourcos
such an retarders and refrigerator card which have larcgae, pure=tone com-
penenks (see Figure 5-3) can be especially annoylng even when they are not
affecting ambiont loevels appreclably. Likewlou, impact noiue Lrom carc
coupling can be a major cause of annoyance while contributing lictle to
lgns Recent wtudics conducted for the EPA inddeate chat the maximur
car Ampact nolae from coupling ia o functlon of coupling specd, The
ntudy data (See Appendix N) indicate that 93 dBA is the maximum luvel
obwacved at 30 macers for car coupling apeeds of approximatoely 4 mpha
Usiag the treatmenk swimiacized in Table 5=1, it la cacimated chat levels

of Andividual sources could be reduced as shown in Table 5-3.

5-14
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TADLE 5-5

NOISE SOURCE LEVEL REDUCTION

Levael* {dDA) Reduced Lovel (dBa)

Holne Source at 100 fuet at 100 feot
Hotardern

{master and group) 111 20
Inart rotarder 93 0
Moving uwitch aengine

(throttle set 1-2) a3 79
Idling switch engine

(throttle uat 0) 62 at 50 66 at 50!
Refrigerator car 69 at 50! 65 at 50°'

* I, max. avarage for intermittent or moving source

;
.‘
|
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SECTIUN 6
HEALTII AHU WELTARE LHPACT

INTRODUCTION

Benefics to Public Hoalth and Hellaren

The phrase "health and welfave', In che analysis and Ln the context

of the Noiue Lonteol Act, Is a broad term. 1t tocludes persopnal comfort

and well~being, and the aboence of mental angulsh, disturbances and annoy-

ance, as well as che absence of clinical symproms such au hearing loss or

detonst rable physlologleal injury. Lo other wordoe, the terws applics to the

entire range of adverse cffectn that nolse can bhave on people, aparc from

ccanonic Lmpack.

luprovements in public health and welfore are regacded as bencfliv of

nofse controls  Public health and welfare beneficn may be quantifled

both in teron of peductions ln pelse exposures aad, wree meanlngful,

in terns ol geductlonn ln adverse offecto,  This analysls Licat quantifics

rall facllicly nodso exposure (nuabuers of peoplo exposed at different

nojse leveln), then tcanslates this exponure into o communley Lmpact.

Hoise Exposure

People are eaposed to nolne from eall focilities In a varlaky of

slountiona.  Homa examples arai

L. Insldu n home or oflice

2, Qutdeors at hume, or suvar comiecelal and indontrinl arosu

Jo Aa a opedestrlan, or participant in recreatfonnd activitleo

In chin apalyske, no atvampt won aade co quantify the complexiticu

of rall polae uxposures of people moving Lrom cavironment to envirvonment

and activity to ncrivity. Instead, the analysis quantilles rosldentlol

nolee levels and nuebers of reosddenta Mvlng In vach diflecent lavel of

e e R e A T T—— —— e
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nolye envirenment. This is appropriate to o quantification of a comsunity’u

general adverse response to rall facililey nolse,

Lifeces of Nodne on People

tholue alfeeto people in many ways, although not all neisce effecto
will accur at all levels. Rotl facility noloe may or may not produce
the effcery wentioned below, depending un exposurcs and wpecific wltua=

tioan, The discusslon here refery to nolwe in general.

The best-koown nolue effect 1w probably noine~inducced hearing lods,
It 1a characterintic of neise~induced hecaring lous that Lt [Lirst occura in
a high~frequency area of the auditory range which in fwportant for the
umderstanding of apeech,  Ad a noloc=induced heaving lons developn, the
sounds of wspecch which lend neanfog become less and lesn disceiminable.
Eventunlly, while utterances are atlll heard, they bucome merely o perleu
of low rurbles, and the intelligibtlicy Ln leas. Holoe=induced hearty loso
in a peroanent lows [or which hearing alda ond medical procadures cannot

COMPENMALG .

Mircover, neince is o potent streanor, The bady han o banic, primitive
cenponse mechanism which automitically responds to nolso on 40 €o a warning
oc danger sipgnal, A cnmpléx of bodily rueactions (nometimen called the
"flight=oc=fAght" remponsne) takes place which e beyond contiefouan cuntrol.
When nolse intruden, theme reackions Include slavation eof bleod premsura,
changeu in heart pate, secretions of curteain hormoncs into the bloudstream,
changen in digestive procesnes, incroated perapicacion o Che skin and many

athoera,

Thia wtreus reoponso occurs with individual nelase events, buc it is
not known yebt whather che reactions soen In the short texm bocome, o
contrlbute to, longr-topm aprens dipcane such as chrunde high blood pren~-

sure, Thexefore, the atress tenpouse to aofse canouvt yeb be quantliled.

uUn the other hand, some of this strfeus response may be reflected Ln
what people enpreas aw "annoyance®, "ircitation”, or "aguravacton'. Thia
analysin does quantifly the genoralized adverse reactlon of groups of

62
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people to eavironmenntal polses  To the extent that stress and verballzed
annoyance are related, the "general adverse response” quantity nay be

seen to partially represent or indicate the sapnitude of stress responbe.

The peneral adverse pesponoe relationship to noluve levels may alosa
be veen ay parclally representing another area of noive effects:  activivy
interferences Holoe interferen with wany {mportant dally activitles such
an wleep and communication, These effectu (oleep disturbance and comauni-
cation incerfcrence) can be quantified, oo can hearfng loss, but time and
resources prohibited these coleulations Erom bedng made, 1o expressiag the
causes of noine annoyance, people often report that noise interferes with
slecping, relaxing, concentratlon, TV and radle listening, and face-Lu~face
and telephone discusufons,  Thuu, the generul advorse respouse quangley may

be goewn alae s Ludicative of the weverlty of interlercoce with activitien,

Hagnitude of Hoiny Effccts

hecanue of inherent differences In fndividual respoune te notag, the
wide range of rall focilicy conlipurationa and enviconments, and the com—
plexaty of tha assectated aeisu ficldn, Lt in not possible te cxamfine
all sltuntlions precloely. MHenee, 4n thls predictive analysis, certain
ntated assumpcions have been made to approximate typleal, or averaga,
vleuatlons. Thu appreach taken co dutormine the bunefics avuocinted with
tha noide regulacion is tharefore stoatistical, in chat an effort Jo moade
to decerming tho opder of magnitude of the populatfon that may bo
alfecced at each study level, Some uncortalntios with reupect to

individual canen or altuntions will cemain.

In general, reducing aolne lavels at che boundary of rail yard

foetlitics Lo sxpectod to produce the [ollowing beneflto:
L. Reduction fn overall ruil yard site noine levels and

aspoctated cumulative long~tarm impoct upon the

exponcd population,

3
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2 Fower activities disvupred by individwal, Llotense wolae

or Intruding nofse cvento.

3. General {mprovement In the qualicy of MHfe, with

qulebness an an aoenfty resourcue,

The approach token for the analyuis was te evaluate the effcvetu, in
termy of the percentage change Lo the fmpuct of rall yard nolue, on the
Uusbs population resulting Lrom reductlion of noisce levely at rail yard
boundaries by reducing the neluce leveln of the predominant nofsce pources
found in rall yards., Another predomlnant source of railrvad vperation
Impuct, line=haul notse (focomstives and raill cara) iu eurrently subject

to Federal nolue emlonlon rc;;ulutkmm.’

fimé
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Uealith and Hel fare Inpact Heatupoes

The healelh and welfarve fopoct analysiv utillzen a nolue measure that
integrates the svund pressure or cnecgy fluctuatlons of the noluoe
cavironment into a simple Indicator of both sound encrgy wmagnitude and
duration, This general measure Lor envicoamental nelse {o the equivalent
or average A=welphted nound (noloe) Jevel, Ln unito of declbels. The
general symbol for cquivalent sound level io Luq' Thiv Indicator
cotrelaten well with the overall long~tern clfects of noelue on the public
health and welfore, and ites uose hay loereased au a rvesult of the Nolne
Control Act of 1972, wihilch requived EIA to prevent informatlon on nolse
levels "requinite to protect the public health and welfore with an

adequate margin of safety.” The analytical expresnion for Leg o1

£ 2
1 2 po(r)
Leg = 30 logyo gty ] o2, e

whate £3 =~ bty Lo thoe Laterval of tioe over which the presovure levels

are evaluated, p(t) 1o thae time varying sound pressura of the noine, and
Py 1u o standard ruference prensure (20 micropavealu)s  When wipreosud
in terms of an A=veiphted sound level, the equlvalent wound, level (L“q)

in expresnad byt

2

L(e) /10
by ™ 10 lop)g [ 10
ty~t) de
k1
2
whare, in gencral, L(g) =~ 10 Jogpg ‘“Rffl
I’y

Tha mpacc of tha daily noltic enviremment on people lu aunesed in
termn of tha day-night avernge sound level (Lg,) which s o nolae
rating nealo doveloped by the FEPAG Ly, A waed anoa patiog seale for
the daily (24-hour) sound exposurs and Incorporates a welgheling factor
applied ko nighttime nolne levels to aceount for the locrceased sonnbt-

tivity or reaction ol people to solse Intruslon at alght.  Thus, Ly

__________ _ — —— T T b et RTINS 500
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in defined as the equivalent vound level during o 24-lour peried, with a
10 db welghting applied to the noise cexpowsure or levels for the nolse
eventu durding the nighttime hourn of 10 PeMe to 7 A.tle Thio may be

expreosed by the following cquationd

] ty
Ld“ = 10 10310 1 J 10L(t)/10 dt + J lo[L(t)+10]/10 . dt
T £ ty

Tatq=ty, t)»7 Adde on lat day, tpml0 FuMe, and t4 = 7 AMe neat doy.

When valucs for averagoe or equivalent sound levels during the daytime and
nighttima hours (L and L, redpoctively) ace known, Lyj, can be expragued

aug

loLd/lO

’ 0 x IO(Ln-f-lD)llO]

FU

Lig=10 loglu 2 .[1) x

whara, 1y 1o the Lyg for the period 7 Aute to 10 PuMe, and Iy ds the
lag for the period 10 PaMe to 7 AeMe

In tha ssnepsuent of rail yard nalse fmpack, khe Lag and Ly,
ncalea ara uaad to indlcate the responsa of people exposed to vacrloun
leveln of noiac. Appendix V han becn prepared to show the relationship
hetween Lag and Lgp+  Annoyance response may vacy depending upon
pravious cxposura, aga, seclocconomic atatus, political cobasivencas, and
other soclal variablea. llowever, in the aggregate for residential loca~
tlona, the average degree of tha expreased annoyance of groups of peopla
incraaaen ua.thn cumulatiya noiAe exposuru, as expresded by a rating
acale auch anm Lg, Increases. lor example, the different formn of
responsa to noise, such as hearing damaga, apeech diaruption or othar
activity intearference, snd annoyance, wore realted to ch or Lqn
in the EPA Levels Documantl. For the pucpesas of this study, eriterfa

baned on Ly, presented in the EPA Levela Document sre useds Furthar~
more, Lt i asaumed that Af the outdoor level of Iy,~55 db {which la
identifiad in che EPA Levela Nocument as raquisice to protuact the public
health und wulfare) fa wet, no adverae impact in tarms of genearal annoy-~

ance and community reaponne axiata.

6




ALY 2 1TV UEAY Lo3H

Thoe community reactlon data presented in Appendix D of the Levelw
Document show that the expected reaction to an identiffoble source of
intruding noise changes from "nonc" to "vigorous" when the day-night
avaerage sound levol increases from 5 dIi below the level existing without
the presence of the intruding nolse to 19.5 dI) above the level before
intrusion. Thus, 20 dB 10 a reasonable value to ansociate with a change
from 0 to 100 percent lumpact. Such a change 1n level would increnso the
percentage of che population that ie highly annoyed by 40 percent of tho

total exposied population. Further, the data in the Levels Document

nugpent that within these upper and lower bounde the relationship between
Lmpact and level varien linecarly, Lece, a 5 dB excess (Lg,«60 dB) consti-
tutes a 25 parcent Impact, and a 10 dD excesn (Lyg,~65 dB) conatitutes a

50 percent impact.

For convenicnce of calculation, percentagea of impact may he expreosed
an Fractional Impact (FI)« An FI of 1.0 represente an impact of 100

parcent, in accordance with tha following formula:

H5(L-C) for L » C,

FL =
Q for L, < C.

L 18 the absarved or measured Ly, of the environmental nelse, and in

thia utudy tha eriterfon lavel C 48 Lg,=55 dB.

Thwa, ralativa to projected community anuoyance reapones, tha
lmpact of rail yard nolse 18 aexpressed in torma of both oxtensivenenn
(L.¢s, the pumber of people impacted) and intenfivencna (the payerity of
impact) by multiplylng the FI value hy the nuchar of people (P) exposed

for tha vorxesponding nolae level and arca under consldetation.

In a particular agea, then, the equivalent nolae impact (ENIg),

or the number of prople who are conaidered 100 percent impacted, ia

glven byt
By = P14y
=7
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Thun, for example, 1n o populated area where 1000 people are oxposed to
an Ly, (averaped over the area} of 60 dli, or an F1 = 0.25, the noine
fmpact {o connidered equal to 250 people 100 percent impacted. Since
Lyn from a given mource varies with distanee, the FI value will vary
with distance alvo, and the total equivalent impact in obtained by inte-
pgration of the summation of the ENIy values in the successive lncrementy
of aren out from the vource. In tha general form, the total equivalent

nunber of people Lmpactoed (100 percent) Lo

I Y

Summary of Analyaia

A rall yard noime gencration snd propagation model wua developed to

anness the health and welfare impact due to nodne from the raill yards.
The impact aasedsment wnaed the Ly, nolse rating scale and the ENI
rating procedurs baesoed on communlty annoyance responne. The model ineluded
noine genvration and propagation equations for cach major rall yard
notise dource ldentified. BRail yard configurationn and activity parapotera
ware Investigated to determine the disteibution of nolse sources, and
the nolse evont occurrence rates and durations within the rail yards.
Baneline Lg, valuca, noise nource to boundary diatances, and charactur-

) imtic nource lepngtha, where required, were determined for each nource,

i and the computer model wag used to estimate che total population expofed
ta rail yard nolue, the equivalent numbar of puopla impacted, and the
land area expuoad to rail yard noiae nbove the criterion leval. In
addicion, the raductiena in noise Lfmpact achieved amauming Lour altexna-

! tive atudy levela at the yard boundarica(as discusned in fiection 5) wore

i determineds A pummary of the resulte 18 shown in Table 6-1.

igli]
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TABLE 0=1

HALL YARD Nulsh IHPACT

Haxs Gonposice Ly, at Equivalent Number
Rail Yard lloundury" of l'eople Lupacted Population llxpuuc:l“
{di) ENL

Haneling =sm=aoa= u? 1,101,400 3,940,500
Study Level | === 75 1,076,700 3,754,900
Seudy Level 2 === 70 480, 700 3,200,900
Seudy laval 3 === 65 409,800 2,010,700
Scudy Level 4 ==~ 60 81,100 694, 440

* The alternative study lavels are diocunied in Sectlou 5.

AR

The populacion enclowved by the Lg,=39 dbi contours at all the ruil yacdao.

Tha basie assumptions wsad for the EUL analysiu wered

» The polva tmpact rating s based on cormmunity apnoyance

(adverse rasponsea),
| a nly radl yard nofse fda copnldared,
' e Thera was no alpgnificant overlap An notae expoaure patcegis

{rom the major groupn of neise wources that are geouerally widely

; separated tn the rall yardw.

.
1
’
]
'
¥
!
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DISTRIBUTLON AND CONVIGUIRATLION UF RALL YARDS

Functlaon, Activity Raten, and Distribution

The reoulton of the identification and cloosification of ratlroad
equipment and focilicies in Sectlon 3 indicated that railrvad yards can

basically be categorized Llntu Lwo typcu:5

] Hump Yards

[} Flat Yardu,

and four Luactionn:
. Glasoificaclon (L) Yards
. Claunuification/Induatrial {(C/1) Yardo
° Industrinl (1) Yards
. Spall Industrial (51) Yarda.

In duveloping the rall yard noise dmpact madel, it wuas considered
apprapriate to proup all hump yord complexen, (which laclude €, CG/I, aml 1
yazdu) Anto one category, which was referved to gencrally as hump clanai-
filication yardn, and to group all {lat clussif{ication and clasuifica~
tionfindustelal yards into one general category of flat classlfication
yacdo, The flat industrial yarda and the £lat small induntrisl yavds
were grouped as peparata categorles.  Thue, the Four basic rall yard

categories wsnd fa the impact model aroes

. Hump Clannillcation Yarda

[ Flat Glasnificatlon Yacda

L Flat Induntrial Yargds

. Flat Seall Induatcial Yarda,

In thoe ratl yard study document, the radll yard typea and locatiops

were alpo growped by the average lavel of activity {(craffic sate), the

popuiachon size of the urban area in which the yard in located, and by

~10
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the general land use deslgnatlon adjiacent tu the yurd.5 There were olx
population silze clasyes used based ovn the “greater urban area' definitlon
in the 1970 censup documentn. <5000, 5000 to 50,000, 50,000 o 100,000,
160,000 to 250,000, 250,000 vo 500,000, and »500,000 pcoples The hump and
flac elaspificativn yardo were also grouped into low, medium, or Ligh
average=traffic rate (actlivity level) clagnens. The average magnitudes of
tha activity level deseriptors for lmimp aud [lat elasvification yardy are

shown in Tableus 6=-2 and 6-3, reopectively.

The uuaber of yards in cach type and place=nize category wore alvo
distributed according to [ive general land use denlgnatlonst agrleultural,
comuercial, fndustrlal, reaidencial, and uudcvulopud.IJ The denkgnation
of rall yard leocations by type of land uwse wan detexmined [rom a queation=
adre/survey conducted ducing the SRI rail yard study, and wes a ceoult of
subjoctive judgemencn by Federal Rallroad Adminlstration (FRA) Safety
Inspectors. The judgements made apparently were that the laond una sur-
rounding each yard wan charucterdzosd by industrial, rcemidential, or other
wae.  lowever, 1t in conasldered likely that in each case the surrounding
lond ume was A mixtare of sevaral diffarent types, and that in the coao
of tndustrial and comacredlal lumd unen, thore were adjecent rusidential

[: 1 L5 Y

The numerical diskributlon of rail yard types by [raction, location
(place nire), activity rata, and adjecent lond uwe are shown in Section

3, Tables 3-10 through 3~14,

A summacy of the yard data dincuwssed in Section 3 An shown Lo Table
64 in teres of number of yardn by type of yard, place silze of yard loca=
tion, and rate of traffle (activity). The distclbution of yards by the six
placa sizae in Tables 3-11 and 3-12 was changed to the dlotribueion ol yacda

in tha 3 place slzes shown in Table 6-4.

6-11
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TABLE 6-2

‘,
ACTIVIPY RATES FOR HUMP CLASSIFICATION YARDS®

Traffic Roate Category

Activicy Paramcter Low Medium High
(<loom ™ (1000 to 20000*] (>2000)*

Ho. of Classification Tracks 26 h3 51
Recaiving Tracks 11 11 13
Departure Tracks 9 12 14
Standing Capacity of Clasaification Yard Iy 1519 2443
Standing Capleity of Recciviag Yard 017 11t 1545
Standing Capacity of Departure Yaxd B62 969 1594
Carn Cluzaified Per Day 689 1468 2386
Local Cara Dispatchad Par Day a6 250 k18]
Induatrial Cars Dinpatched Per Day T4 86 220
Road~Haul Cara Dimpatchad Per Day 612 1050 2297
Cars Reclagpiflied Per Day Py 195 215
Caxs Welghed Per Day 74 H2 149
Cara Repairad Per Day 3 43 153
Trailers & Contalinera Loadad or

Unlnaded Pex Day g ] 30 »
Average Tima In Yard {(Hours) 21 22 2
Inbound Road-laul Trains Paer Day ] ih a7
Outbound Road-Haul Trailna Per Day 8 14 25
lLocal Traina Dimprtched Per Day 2 3 5
Hump Engine Work Shifca Per Day 3 5 b
Makeup Engina Work Shifta Por Day 3 ] 11
Indunatrial Engine Work Shifta Par Day 2 2 10
Rouatabout Fagina Work Shifca Por Day 2 1 h

*ranga of numbar of rall cars claspifficd per day

6-12
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TABLE =3

ACTIVIPY PATES FOR FLAT CLASSIFICATION mnnsS

Traffic Rate Categoary
Activity lParamoter Low Mod Lum Migh
(<500)~ | (500 to 1000)®%| (>1000}*

Hos of Clasaification Tracks 14 20 25
Standing Capacity of Classification Yard 643 983 1185
Cara Clamsified Per Day 288 11 1344
Local Cara Dispatched Par Day 72 23 182
Industrial Cace Dispacched Per Day 47 69 121
fload-Haul Cars Dinpatched Per Day 218 a7 942
Cara Raclassified Per Day 60 196 344
GCarn Heighed Par Day LA 21 16
Cars Rapaired Per Day 13 28 i
Trallera & Contatnara Loaded or

IInloaded Pexr Day 22 22 76
Avorage Tima In Yacd (Houra) 19 19 18
Inbound Read-Haul Trains Per Day 3 6 to
Outhound Road-Haul Trainn Par Day ] 7 11
Local Trains Dinpatched Per Day 2 3
Industrial Engina Work Shifta Per Pay 2 3
Rouatabout Engine Work Shifts Per Day 0 1
Switch Engine Work Shifte Per Day h 7 10
AMRange of number of rail cars clanalficd per day

' 6-12
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TALDLE G-4

PALL YARD DISTRIBUTION DY YARD TYPE,
VLACGE S1ZL ANW TRAFFIC RATL CATEGURY

HUHBER OF RALL YARDS

Place Size (Populacion)

Lenus Than 50 50 o 250 Groeater Than 250
Yard Type TrafLic Rates Truttie Rates Traflle Ratbed

Low Ml 111 gh Laow i Hiph Low Mad Hipgh Tutal
1 tmp Clousification 19 19 L L4 12 4 13 1o 9 124
IL Flar Clasnification 321 04 104 135 i8] 4 115 70 37 1113
IILL Induscrinl 849 239 243 1381
IV Small Industreial 1262 133 156 1251
Total 2792 6ot 09 4169
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Conlipguration Analynoen

1, Introduction

Prelimtnary analysnews indicated that the confilguration of rall yoard
facilitien was very complex, and thus, accurate analynes of rail yard nolne
impact und nelse reductlon cests requlred determination of cyplcal or
rupresentative dimensions fur yard geometrics and neise vource lecations
relative to yard bounduries and adjacent residential arcas. The avalluble
maps, which conpinted malnly of U.S.G.8. 7 1/2 minute Yuadrangle mapo, did
not provide sufficient detail ro deteet yard boundaries and nolse source
lacationn. This type of information won essential to developing the finput
paramuters (noutce to boundary distances, land use distributlonus, ete.) [or
the noise propapgatlon modeln, the health and welfare impact model, and the
nolne reductlon cont model. Therefore, the assistance of the EPA’s Eavicon-
mental Photegraphice Interpretation Gentar (EPLC) wos enlioted to provide
additional date chroupgh exanination ol ancial (photograplile} imagery of

rall yard conplexos.

The objective of the photographic evaluatlon wan to acquire sufliciept
data (yard houndary dimensions, wtels) to davelop within acceptable atatis-
tical certainty linlts represcntative configuratlons for vach Lypue of

yard,
The data raqueatced from EPLG fncluded:
e Parcentagae dlatribution of land usen (agricultural,
comerclal, induvatrinl, rasidential, and undeveloped)
along the rall yacd boundacien, and within a onc-half

wile wide neelp along both sldes of the rall yacds.

» Houndary to houwndary and track to teack widths of tha
rerculving, departure, and rall car clasnificacion agaan
of rail yard complaxes

# Lengehs of recadving, departure, and clannlfication aruvad.

60-~15 |
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o Distances (rom rail yard boundarles te the nearvst

clugter of residences, meanured from several locations

around the yardy.

o Uistancen te yard boundarles on cach side from water
retarders, repair foacilicles, road=hanl locumotives,

and owitch enginuy.

In genvral, the nelectton of the ratl yard gample Lrom whieh the
represcutative yard data wece ovhtalned wias conducted by a rundom procens to
avold lpadverdent blooing of the desired foput pavameters for the health
and welfare lmpact wodels As lodicated in Table O-4, there are 410Y% rall
yardo in the U8, to conslder, and thene conslot of 4 types of yarda
locateld according to 3 population nlze clavunes. Mue to schedule amd

resvurce constcainte, o declulon way pode to obtain via a raudom selectlow

proccnn, ten yards for cach of the twelve yard typeslace silze combinatlons

(Lews, colla}, fur a total of 120 representative yards.

2,0 Seleceion Proceduro

In order to obradan the 120 pall yards necensary to dovelop ceprepeutas~
tive nlee~specifie sata, 200 yards were Inftlally chosen from the shrd
list of ALOY rafl yards in the U.S. Thin Xt bhas about 80 pagen with
nearly 30 yards ldosted on cvach page, and Lt is arcangaed alphabetically by
atate, clty, yoacd name and ralleoad company.  Thun, as far as yaed type
and place size are conceraed, the Listing 1a rondomy  The procedure for
selecting tha JOQ yardn was designed to evenly distrlbute, an such on
pousible, the yard pampling throughout the list, and comvuquently, through-
out: tha V.S, Roughly, cvery fourtventh or fifteenth yord on the 1lat was
snelected Lop dnelunfon fn the sappling, watil a total of 300 yards had buen

chionan,

Thene M yardn were then clasnified Anto the twelve cells, represcent-
ing combinations of the three place size and Lour yard type categoerien.
Ag pshown An Fabla 6=5, tho resulting distefbution of yards among the celln

wan very unaven. Lt woonld have been ldeal o elansify all the yards on

010
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the SRI Lint into the twelve cello, and then randomly pick che requisnice
ten yardy [rom cach cell, but because of lack of tlwme and resources, o nore
practlcal approach was takeo and additional yords were selected from the

liut to augment the deficlent cella,

The procedure Lor veleceing the Lnicial 200 yardy wou medified pome=
what to select the additional yards because It was felt that 1t would be
too time consuning to vee, glven the relatively swunll overall percentage
of some yard types. (eoge, hunp yarde)s To ausure that these addictional
yardo wore unfformly dincributed throughout the list, a selection formula
wat developed four cach cell, based uwpon the nunber of addliivnal yardo
requited for that cell. For example, cell gumber 3 needed neveral addi=
tional yards, no the total ausber of pages fn the list (U0) was divided by
number of yard required (7}, shich cquals eleven; thuo, every cleventh page
wan examnined for the regquived yard type (In this case, hump clussilication
yardn 1o accus with more than 250,000 people) until the requisite pusber of
additivnal yards had been ebtaiped. Lo some casen, it was aoecessary to go
through the Ldnt  several tlmes, ostarting with a diflerent pape suuber but
following the same pape~dntorval formula, do order to Cind the needed

yardis

When all twelve cells had at Least ten yardo in chem, a wimilar
randon sulectlon procedure win [ollowed to welect ten yarde fron thone
callu that tmd a sucplus of yards in theme  Table K=l in Appendix R
presonts che infttlal st of 120 raill yardus, by cell pusber which wan
developed vating the procedures deseribed aboves  However, as divcussed
in Appendix R, aubscicucions were required for some yards, and the [loal

Liat la glven in Tahle 6-6,

Hhen this st of 120 casl yardn was glven to LVLIC for excraction
of yard data from seclal Lmagery, LPIC Indicated chat 25 of the yacds
would require subprltuten, becavse nipe of the yavdn had been abandoned,
chircrteen had inadequate photo coverage, aud three for varlvun other
reasoibs  Ench cell geeded at leant ope substitute yord, aind no banically
the same nelectlon procoidure wii uned an won doveloped for [L11Iog the

proeviouwly describad deficlent cellas The only difference wan, L the

17
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TABLE G=5

DISTRIBUTIUN OF RALL YARDS
SELECTED FOR PHOTUGRAPILC EVALUATION DY
PLACE SIZE ARD YARD TYVL

Place Sige
1 2 3

Yard Typa <50k People  50k-250k People 2230k Paople

A A AW M EAIY A ek

L. Hump Claso Cell #1 Cell #2 Cell 43
O 0 3

11, Flat Clasu Cell £4 Cull #5 Cell #6
2 12 20

1L, Flat Ind. Call #7 Cell #B Cell #9
55 5 a

IV,  Small LIand, Cell RO Gall 411 Call 12
[\ 10 L4

14




AQLR) 3V [IVAY 1538

STATE

AL
AL
AR
AR
Alt
AR
cA
LA
CA
CA
cA
o
CA
Fl,
KL
Fl.
Fl
GA
GA
CA
CA
GA
GA
GA
L
11
1l
1L
Il.
1L
1L
1
L
1L
N
In

HE

TABLL 0-0

FALL YARDS LUCLUDED Lo EPLe SURVEY

CLTY

lnuley

Tucuon

Fort Snmuith
Lite le Rock
H. Little Hock
Plne Bluff
Hloumington
. Pleavanton
llartell

San Jouse
Stockton
Pueblo
stamford
licholy
Pepsacola
Tampa

W Palm Beach
Atlanta
lirunawlek
Colunbun
ilacun

tlhcan
Savannaty
Vidalia
Chkeago
Chicapgo
Chicago
Chicago
Chicago Helghtn
Fo Sk houls
Flara

Joliet
Harkham
utraator
furas Harbor
Flkhard

Evannvillae
Jowonville
Turre Haute
Nes Holnen
Hinaour) Valley
urand
IMensbora
Rusaell

illver Gruve
Hew Urleans
Hew Orlespn
Liliraveport
Sauth Poregland

YARD

tnuley

Train

Train

Fo Oth Strect
Creot
Uravity

We Culton
Tradn

Train
Collepe
Hormon

Traln
Stawford
Dry HRock
Whart
Rockport

Mo Palm Beach
Howell
Brunowick
Colunbuy
uld CG
drosnun
Paper tla)l
Vidalia
Corwith
Westarn Ave.
And Sereet
SHeh Street
Hedghtud
[dinon

“Tratin

South Jolict

Harkhan SBHD

Train

Burne llarcbor

RHIE Young
Hump

Hacwood

Latta

tulman

liell Avunua

Train

Traln

Iayle

Coal Glanu

Mkaveni

Razatian

Oliver 5c.

Durainug

Righy

=1y

RALL

RUAL FUNGTIUN

U Industrial

By Clauu. /Indun,
te Small Indug,
e Small Indus.
{tU Clasti«/Induu,
454 Clasu./Indun,
§p Clavu./lodu.
Ll Induatelial
AU Small Indus,
s Inmdustrial
AlsE Clasu. /Indua.,
ALSF Clavu e /Induu.
[UN Industrcfal
SeL Induntrial

LI Induntrial
5CL Clanus/Indun,
HI'BT Industrial
SCL Clonou./Indun.
5C1, Industrial
sl Induntrial
CGA Swall Induu.
50U Claon./lodus,
A Small Induas,
1N Simall lodun.
ATSHE Clavs, /Induu,
Qaiser Small Indun,
LRID Induatrlal
e Cloassne /Induy.
i Induntrial
THIA GClaus,. /Indus,
I Clanoiflication
1us Small Indus.
ICG ClanuitLeacion
F¢H Clasn,. /Ladun,
" Induntrial

re Claosn, /Lodus,
1c6 Clanu, /lpdus,
s Clanu/Lladun,
spepe Induatrial
CHH Clazn. /Indun,
chn Glasn . /Indun.
e snnkll Induas.
166 dmall ladun,
1} Induncrinl
Lo Clans. /Indun.
(¥4 Small Indua,
S0 Clune, fInduy,
Kis Clasn./Indun,
PTH Clawn, /Induy.

— Py e

YARD
TYPE

Flat
Ilat
Flat
Flot
Hunp
gy
Hunp
Flat
Flat
Flat
Ilat
Hump
Flat
tlat
Flat
Hump
Flat
Flat
Flac
Flat
Flac
Hupip
Flat
Flat
Huap
Flat
Flat
Hump
Flat
Huwp
Flat
Flat
Hump
Flat
Flut

thump
Flat
Flac
Flat
Flat
Flat
tlat
Flat
tHutnp
Hunp
Flac
Flar
Flat
Flat

emenanan pmr e - ——— —— et
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PA

h1W
se

Uwings Mills
Boobton
Lowell
Worceuter
Ann Arbor
Detrofc
Detrolt
Willow Run
Duluth
Inver Grove
St Paul
tileepy Lye
Durant

Sta Louln
Blllinge
Helena
Lincoln
Lincoln
ook
Uahia
Cannlen
Blnghanton
Buflale
Hechanleville
Vlaan
syracuug
Troy

Airon
Cincinnat L
Bayton
Bamilton
Huraen
Luncadtar
Lamcadn

Hac fon
Foresmouth
springlicld
Toludo
Hadill
Tulea
Fugena
Portland
Salem
Allentown
Cementon
Harrisbury
hiladelphia
Piteaburgh
Pactaburgh
Hay e
treenville
Hampt o

TABLE 0=0 (Continued)

Har y land
Yard 8
Bleachery
Worcopter
Ann Arbor
Davison Ave.
Flar Hock
Iondustrial
Hlvsabi Jet.
Train

Hew

Train
Purant

12tl Strect
Stocl

Train

s e Uunp
Train

Tralo
Freipht llouse
Pavonla

Yh

llawhury St.
Hump

Trakn
Dewltl

Tray

HLLL Se.
Falrmont
Heedmore
Houd

South
lancanter
South

Hent hound
Walla Hump
Int* L Harv.
laing

Traln
Jafebur
Traln

Lake

Teain
Allentown L.
LGempenton
Enola Hent
Hidvale
Heville Inl.
Honon Jet,
thayre

Bouth

Tradn

13|
131
1
BH
AA
uT
hrl
e
VN
CHLE
Qispe
CHY
166
L
it}
IH
B
[11}]
i
ur
iU
i
EL
i
EL
I'c
B
(¥ A
B
i
L0
NW
v
LT
Fl
hit
134
[I¥ )
hLSE
LY
st
RTC
BH
LV
Ly
re
Irc
oy
LRI
1y
il
scel,

Small Indut.
Induntrial
Clavu. flodus.
Clasu./Induy.
Induntrial
Claus,./Induu.
Claut ./ Indun .
Clusu. /Iodus.
Swall Indus.
Claun. flnduu.
Claun./Loduu,
small Indus.
Industeial
Clasu /Indus .
swmall Induo.
Claou. /Indus.
Clovu,. /Indun,
Linluntrial
Loduntrial
Siall Iodus.
Clasa. /Indun,
Clasue/Indus,
Industrlal
Clavasificatlun
Small Lndus.
Classilication
induscrial
Induntrial
Small Ludun,
Clasna /Lodun,
Induntrial
Claws. findua,
Claus . /Indus.
Clano, /Indun,
Clann, fIndun,
Clans. /Iodua,
Industcrial
Clanos. /Induu,
timull Indus,
Industrial
Clatn e/ Ladin,
Clann . /Induu.
Luduntreial
Clann, /lodus,
small Induse
Clanu. fIndun .
Induntrial
Induntrial
Clano. /Indus,
Clanne /lndun,
small Indus,
Small Indun.

Flut
Flut
Flac
Flat
Flat
Flac
Hump
Flue
Flat
Flat
Mg
Flat
Flat
Flat
Flat
Flat
Lamp
Flat
Flat
Flat
Hunp
Flat
Flat
Hump
Flat
Hump
Flat
Flac
Flat
Flat
Flac
Flat
Flac
Flat
Lump
Hump
Flat
Rump
Flat
Flac
Humyg
Flat
Flat
Hump
Flak
Huamp
flat
Flag
Hump
Flak
Flat
Flac

R
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Chattanooga
Knoxville
Lemphis

Abi lene
Austin
Cleburne
Fort Worth
Greaot S.4W.
llouston
llous ton
Lubbock
Port Arthur
Salt Lnke Cicy
Greva
Richmund
Roanoks
Gold Bar
Seattle

A Lwaubk e

TABLL 6-~0 (Contlnued)

D Bubtu
John Sevier
Hollyweod
Abilenc
Train
Cleburne
Birds

Great 5.4,
Hellalre
Dollarup
Lutbock
Train
Fourth South
Truin

Belle Inle
Roanolee
Train

Housa
Alrline

21

sul
50U
106
I
e
ATSE
ATSF
Gsy
sk
unt
ATST
s
DRGM
1Q
ol
HH
BN
upe
cmir

Clasu./ndun,
Claon « /Lnduu,
Claou. /indus,.
Industrlial
small Indun,
Clanu, /Indus.
Small Taduu.
Industrial
Smull Lnduu.
Small Induu,
Clant, /Iodus.
Class, /ladu,
Small Indun,
Clappsification
Induncrial
Cluus . / Lndun,
Small Indun.
Small Indun.
Claaslfication

Hutnp
llump
flat
Flac
Flat
Flar
Flat
Flat
Flat
Flat
Flac
Flot
Flut
Flat
Flac
Hump
IFlat
Flat
Hump
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cape of the cello which had excepy yards iniclally, the substitute yardo
vere chosen from the tnledlal surplus yards (e.p., Cell nunber 7). At least
two additlonal yards were selected for cach cell, amd the substitute yard
Lise wau prioriticed wo that the yardu at the top of cach cell’y subseltute
list were from the same genceral part of the SRL List as the original yords
which they were replacing. Table =2, Appendix R, presencs the substfeute

yard Lot by cell number,

Using the initlal list of 120 rall yardy, EPIC located cach yard on
U.5. Gevlogical Survey (U.5.G.5.) quadrangle maps, vamples of which are
shiown 1o Appendix Ry Figures BR=1 and R=2. EPLU then asecerpadined whether
thoere wag sufficient recent avrlal imagery of the yard aml vicloity to
gather the necensary data.. Ao previously nentloned, there were 23 yards
which clther had been abandoned or for which there was lnuadequate photo
tivagery available, In thetie casen, another yard was selecced from the

appgoprlate cell on the substltucion yard ilipt.

Bausch and Lomb zoum scopes and light table for viewing trdusparencies
(crapspaorent gecial loagery) of the yard areay were used for photo analyusen
and ce produce overlays (ovee Appendix K, Figures R~3 aud R=4) on the
U.tiuGobs quandrangle maps, indicating yard boundarien, and lamd use accan
wichin 2000 feetr of the boundarlca, Hased on the Gtaodard laad Upe
Coding byntan (re, U.S. DOT-FIWA 196%9), Ghe loand unes around wach yard
werw grouped fnto the follewing typeni resldential, comiarcial, lodun-
trdal, agricultural, and undeveloped. In oddicion to daterminlog yard
boundariea and land wne areas, EPLC extrocted the Lellowlng yard data
[ron the ancinl imagery using a scaled eye loup on tube pagpiffer in
noma caneuad  dlstance Lrom bowsdarfen to cvenddential arcvas; yacd
dipweaafonn; and Jocation of fdentfliable noise sources within the yard.
Thewe pourcen fncluded repalr facilicien, retacdeca, swlich engines,
road englnes, TUFC/COFC, and bulk loading [acilitica. Flgure R=5 and

I~ flluabeats the data oheats wsed, with data from tWwo sample yacdn,

22
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3.0 Datn Evaluation

a.  Procedure for Grouplng and Averaging the Sample Rall Yard Datas

The random tselectlon of rail yurdu in the hump and flat classifica~
tion types was conducted independently of consideratlons regarding Lhe
activity parameters of che yards since the trofflc rate category of any
particular yard was unknown. However, the detall of analynes nccessaty
fur the health and welfare and cost iwpact models required determination
of typical rail yard dimcnslonn for the low, wedlum, and high activicy
or traffic rate cateporloss Therefore, Lt wan necessary tv esnbirkta
from thae pappla yard dinmensiony ioto which category cach rafl yard could

e placad.

Thea FRA/SKRL zall yacd study data Woad uued to estdmabe the clousiflli=-
cution yard area corgesponding to the average trafflic rates detormined
for the low, medium, and high activiky cakegorics. This was done by
using tha average rall car lengeh (09 Lt.) and distance between parallel
clasakEAcation tracks (15 fe.) In conjunchtlon with the numwber of cars
closnifiad por day and the number of classiflcation Lruckn glven by the
SR1 neudy for a yard type and traffic category te compute the equivalent
leagth and width, wnd then the typleal area coverml by the classiflcation

tracka.  Thap~-

rail cars/day x lengeh/ear
Equivalent length (1)-28x
number of parallel tracka

Equivalant widch (w) = number of trocks x dintuncue butween

teackn,
Typical area covered (A) = w x L

ATha factor of 2 accounts for the awltehing areas at end of the

cliwnifiad rall car storago acgi.

0-23
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The range of typleal arcas for the average trafflc rates for low,
uediun, and high octlvity tralfic rates l[or low, wediun, and hig actlvicy

huep and (lat elasglfication yards wan alpo computed Ln the same manner.

This provided 3 ranges {(or bandwidths) of ayceas bracketing the low, mediunm,

and hiph craflic rate yard sizeos.

The elovsificaclon portion dimeonslone for cach of the sample huwp and

flot clossification yards analyzed by EPIC were uued co obtaln the corres-

ponding clanslfication yard uarcas. Theve arveaw were compared to the

previvusly determined ares ranges and thus each yard wau placed in one of

the traffic rate categorics. In this way, the tralfle rate categoricn for

26 of the U vample hump yards (fn cells 1, 2, and 3) were cutipated {in
the remalnlng 4 cates the yord dimensious were ambiguous)s As a resule, 9

of the yords vere placed o the low activity vategory, 9 in sediun, and U

in highs The sample [lat clagslfication yards were diptribated fnto che 3

tralfle rate categortes ad follows: 12 low, 8 mediunm, and 3 high (for 7 of

the 30 sawple yacdy, the dimennions were ambiguous).,

The purpove of classlfying the sarple burp and flat classitication
yards inte low, mediun, and high activity rates wos to provide groups of
aampla yards Lor which the dimenstons could L tabulated and averaged to
derfve reprasentative yard configuratlonn of cach type. This was dona
irrappective of the place odze clann Lor each sample yard locatlon since
thare was no fnddcation that yard dimennionn weren correlated wich place
nize (or location)s  For examplo, the represencative dimensions for low
traffic cate hump clasaifldcation rall yarda werge obtafned by averaging
the dimeaslons Lrom 3 pample hump yards located in the anall place clana,

J in tho neddunm place unlze closs, and 3 dn the large place slge claun.

be  Data Uaed Lor Determindng Avuerage Dimenslonu:

The duta requonted from the EPIC ourvey of the selected vatll yards

Ancluded:

~24
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o Track~to~triack widih, boundary-to~boundary widel, and length
of the claspillcavion and receiving and departure portiony \

uf the ratl yard complexes,

& Distances to the boundarics on both uvides of the rail yardu
Erom the master retarder and englne repatr arcas, and from

obuerved road haul locomutives and switch eogilneo.

e Datances Lrom the rail yard boundarles to the nearest clunter
of reoldentinl buildings at veveral locations around the rail

yard,

Examlvation of the data for the flat and huwp clensification yards
indicated that, in general, the yardn were asymmetrical and quite com=
plicated An configuration. Tilme comstrnints and data limitations
required that the yard data be reduced to obtalo simplificd cepresentu-
tive yard configurationn. Therefore, Lt wos aspuned that the varlous
pottlons of the roil yards were rectangular and that geoups of nolse
saurees woere located within the reetangular sreas at unegqual distancen
Lrom the yard boundarien. In additton, the yoard configuracion and nolwoc
sourca locatlon apalyses indicated that the moscer retardur, engine
rapalr, and ldling road haul locomotive locacions were in tha same general
arva. Thuerefore, the dimenalons obtaknud from the EPLC analysen were
grovped into distances Lrom the nsources (or dosumed source group loca=
tlans} to the nearest and farthest yoard boundaries. In thoe cone of the
cbaorved locomotives, at any yard, the welghted averagoe distiunces of the
boundacies were obtalnod by multlplylng the aumber of locamorbives by the
cocresponding distances, gumitng the producta, and then dividing by the
nuuber of locomotives obearved,  Thun, the measured dimonsioons for each
proup of yards (low, medlma, and high tealltic activity groups determined
ad discunned {n the preceding sub=wvection) were tabuloated and thoen
avaraged.  Tha resulting averago dimeunlons are shiown Lo Tablen 6=7

chrough 6-9,

(25
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TADLE 6-7

SUMNARY OF AVERAGE DIMENSIONS FOR NUMP CLASSIFICATION YARDS

Averape Dimensions (ft.)
Traf fic Rate:

Nuwp Yardwe Low Medium ligh
lHenrdt Farnk Near lar Hear Far

Clnunifica~

tion Arcai
bhy 205 632 214 550 52 690
Dyg 178 L[] 18 626 s 735
Dep 222 Ly ] 295 136 370 980
BuL 225 519 326 702 379 615
Davg 210 600 310 060 370 150
L 3700 4300 5700
Recalving
and [Mapnrture
Arond
DA\,a-D*W 150 450 130 480 180 560
B 5100 6400 6400

AD, Hoar = Track ko track wideh 2

b, Far = Doundary to boundary width +2

Dyr = Platance from paatar recardnr to yard boundary

Dpp = DMatance from enpine repair area ko yard houndary

Pyj, = Welghted average diatance from road haul locomotiven to
yard boundary

#ajhorter and larger diatancen from source to houndarien.

6-26
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TALLE 0-8

SUMMARY OF AVERAGE DIMENSIONS FOR FLAT CLASSIFICATION YARDS

Averuge Dimonsions {ft.)

Flat Clannifi- Traffic Rate:
cation Yards Low Meddum litgh
Hearnd [aran Near  Far Near  lar

Clausifica~

tion Arpal
D, 80 240 130 - 230 600
Dggy 130 30 - - - 520
Dgi, g - 80 M0 90 -
Dgr 150 470 - 400 Mo 960
Dave 120 0 105 420 Joo 700
L 2800 4300 6800
Recelving
and DNeparture
Area;
Dnva-nﬂw 100 250 100 450 X0 600
L 2600 00 #4100

ADy, Near =~ Track to track widch t 2
D, Far ~ Boundary to boundary wideh +2
Dgp » Matance from engine repalr area to yard hoondary
Prp, =~ Welghted averagae dintance from road haul locomotives to
yard boupdary
Dgp = Weighted average diotanca from awitch angines to yard houndacy.
AAShortar and larger dintances from fiourca to boundarien.
AANflank spaca indicaces uncercaintien in data. Averages judged not
applicablea.

-27
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TANLE 0~Y9

[EPRESENTATLVE AVERAGE DLMENSIONS Ut LNUDUSTRIAL AND
SHALL IHDUSTRIAL RALL YARLS

Averoage Dimensilons ([t.)

Small lodustrial

Industrial Yardu Yardo
Iy 230 174
DI(L 190 Ho
bg 200 100
Dovg 230 170
L 4300 3300
=28
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Mlao, the hump yard clausificatlon area widthy were averaged wlith
the master recarder, ceongine repalr Lacilicy, aund road haul locomotive
distances to obtaln the representative average dintances (DAVU) to
the near and far boundarles. Io the case of the Llat clasuification
yardu, the cloassiffcation arcu widtho were averaged with the seource
to boundary distances f[or the eobiserved englne cepalr facilitics, road
locomotiven, and switeh engines. The obperved coglne repair facilltieu
and reoad haul locumotives were ansumed to indlcute that the pousitions
of the lond tesc Facilitlco and atorage of Ldling locomotives (identi-
fied noise sourcen Lor the nolse lmpact model) were at the master retarder
end of the clasnificacion area. In the case of [lat clauwsillcoation yacdu,
the locatlons of the wswiteh engines observed by EPIC were noet speeiliod,
however, they were wsspumed to be located at cach cond of the closuilication
arcea, and thus, tended to also indicate the dimennfons of the clanslfica-
tlon aren, Sinilar analysen of the data from the sample industrlal and
umull dndustrial yaecdn resulted in the cepresentative dlmensions shown in
Table 0-9, The configurations of the industrlal and small industrdal
yoards were generally more pymetrical than the other yoards, oaond thun, the
representative dimenstons fndicate chat wources are lecated in the center

of the yard arean (equi~distant from the boundarles on either olde),

Rupresentativae Rail Yard Configurationn

The roprusentative configurations derived [rom the EPIC rall ynql
data avaluatlon are shown in Figures 6-1 and 6=2, The Lump and £lat
clansificaclon yoards wore assuned to have ldentleal recedving and departure
arca dimensions (the recelving and departure acvcan could wsually not be
differcntiated on tha phetographic fmagery)s The dp distoncn of 140 [c.
Lor the low and medfum traffic rate hump yards lu the average of the
correnponding distances of 130 and 150 ft, previowvsly determined.  Alwo,
the dy dintance of 630 ft. for the low and medium eralfie rate in the
avarage of the corrvesponding Lor dlstamcen of 600 and 660 fr. pruviounly
datorminad.  Himllac averaging was done co obtain the dj dlotance of 110

fre Lor the low and mediun tratfiec eate Llat closuificatlon yardo,

629 :
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- 1, , 4 - 1,
Ieculving rre. { boparturs Lo
Cle . +7 Juocing Far

Youd 9

Regeer abeGive Dudl yYerd Dl clon (L)

T. Moo Claseifi- d ¢ a4 d 1 1
< l + P
cttion: 4 # 4 1 g
Teaffic Ratax
Fow 140 L20 210 630 5100 3700
HMeddum 140 450 310 G630 64100 4300
High 160 5G0 370 750 64100 5700
I%.FPlat Clanoifi-
cation;
Traffic kntog
Low « 100 50 110 350 2000 2800
Mediom 100 A0 110 420 A200 4200
High 300 600 o0 700 4100 6800

Figurn 6-1,

6-30

Representative Configurarion For Hump And
Flat Clanaificntion Railyazds
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Population Dennlty Analynen

1. lLuocal Averape Populatlion BRennition For Sample ftall vards

In conjunction with the rail yard coofiguration analyses, computer=
lzed censuy data was acccssed to ebtain site speclfic population data for
vach of the 120 ro1l yards selected for examination, The objective wan
to obtaln local average pupnlatlon densitics in the areas adjacent to the
rull yarda. These data were required to accurately asscss the rall yard
nolse fopact fn termn of equivalent number of people subjected to Day=-

Hight Avervage Hotlue Leveln (Lg, ) greater than 55 db,

The populntion data was generated by Consollidated Anilyses Centerns,
Ince (CACL) unlng thelr Stite LL System dato base and computer pruogran
which incorporate 1970 block level cenuwun data. Thin program aceesuin
and summarizes the 1970 censuu at the bleck and bleck group levels and
alno eotimatos the 1977 populacion for che wvelected study arcas based on
puch inforwmation ay public ucility conncerlons sand residential conntrue-
tfon ratens The CACL syotum produced a Dasographic Profile Report for
vach of tha 1H) rodl yards, Samples of cthese reports are shown in

Appendix T, Fligures T~l and T-2,

Preliminary analyses Indicated that rail yavd noise could Lmpock
populativons within 2000 te 50U0 fc. of the yard bouwndarles. Thuerefors,
for cach rall yard che study acca selected woa cectaugular in shapo
extending the lengeh of the yard complex and efcher 2500 fe. or 5000 fr.
to elthor wide dependiog on the ailze of the yard (l.e,, 5000 fe, for
clannificacion yards and 2500 e, for induscrlal and swall yarda). 1n
cach cave, thoe vite specifle or local average populatlon density was
ohtalned by dividing tho computer catioated 1977 population (produced by
che computur progeam) by the area within the rectangular coordinacos
(excluding tha rall yard area)e  The resulving average pepulacion dennicy

values axe shown in Table T-3, Appendix T,
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2.,  Mntribution of Radl Yardn by Deanfty Clann

The percent of sumple rallyards ia cach density claous or range wou

computed, and these values ore shown in Table 6-10,

The uveruge denplty values and percent distribution of rall yardo
for the corresponding denslty range claspen were assumed to held for (or
represent) the total populatlon of rail yarde in the reopective place
vize categories. Thun, for exanple, the percent distribution of ratl
yacds in the smaller place size wias asoumed to hiold for the yardu in
cach yard caccegory (cype and traffie rcate) lo the nmall place olge clavy
shown in Table 6-4., Applicacion of the percent fuctors in Table 6-10
to the nurber of yards chown for cach yard type nhown in Tcble 6-4 resulpn
in the total number of rall yards of cach type cutimated for cach deasity

closn an uhown in Tablew 6=11 through O=14.
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TABLE ©-10

DISTRIDUTION OF SAMPLE RALL YHhS
BY POPULATIUN DENSLTY HAKGL

Place Size Place Size Place Slee
Population Denoity lesu than 0,000 to lopulattion Greater
Ltanpe 50,000 250,000 Denoity Range than 250,000
(People /S5q.iL.) People People (People fug. /ol ) prople
¢ <500 4 [ <1000 b
5 500 to L0OGO ) 5 1000 tw 3000 10
J 1000 to 2000 13 6 0O o 5000 13
‘ 2000 to 3000 ? 7 5000 to 7000 2
| 3000 te 5000 2 10 7000 te 10,000 2
! 5000 vo 7000 2 4 10,000 co 15,000 3
i
} 700U to 11,000 2 3 15,000 o 22,000 4
R
3
= .
AR
2 | 34
* {
i
¥ |
i
i
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TABLLE =11

DISTRLBUTIUN uF HUNE YARDS BY PLACE S1ZE,
TRAFFLC HATE CATEGURY AND POLULATIUN
DENSLTY RANGE

Population Humber of Yoards
Place Sirc Denuity Range Tralfic Rute Category
(Thouwsandn of People) (l’cuplu/lliluz) Low Medium  High  Total
<500 4 h 3 11
500-1000 3 3 2 u
; 1000~ 2000 6 6 A 16
; 5 2000-3000 3 3 2 8
3000-5000 ! 1 1 3
? 5000-7000 1 1 1
7000=11000 1 1 1
-i Total 19 19 14 52
<500 2 1 1 4
500-1000 2 2 1 5
; 10002000 2 2 1 5
50-250 20003000 2 2 1 5
I 3000-5000 4 3 2 9
! 5000-~7000 1 1 X 3
! 7000-~1 1000 1 i 1 1
| 14 12 8 4
<1000 2 2 1 5
10003000 3 4 2 9
1000-5000 A 5 3 12
i 50007000 ¢ 1 1
250 7000~10000 1 1 i
10000~15000 1 1 0 2
_ 15000-22000 1 2 1 4
. Taral 13 16 9 38 1
Total 124 i
E
!
, 15 :
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TABLE G-12
DLHTRIBUTLON OF FLAT CLASSIFICATLON YARDS
BY PLAGLE SLZE, TRAFFIC RATE CATLEGURY
Al PURPULATIUN DENSITY RANGE

Pupulaticon Huiber wf Yardo By
Mlace Sice Denaley Range Traffic Rote Category
(Population Range) (l’cuplc/bliluz) Low Neddun  High Total
<500 Oh hl 21 126
S0u~1000 Al 3l 16 95
1000~2000 103 65 ] 01
Le Lewus chan 50,000 2000-3000 54 kY 19 114
300~5000 16 10 5 k)
50UQ~7000 16 10 5 i1
7000~11000 16 10 5 i1
Total 321 204 104 629
<500 L 4 ] 27
500~1000 20 12 7 39
1000=2000 20 L2 7 39
2, 50,000 to 250,000 2000-3000 20 12 i 39
3000-5000 39 24 13 76
HU0=~7000 11 7 3 2),
7000-11000 11 7 i 21
Total 135 #Hi 14y 262
<1000 17 10 6 33
1009-23000 9 18 p 56
3000-50G0 34 21 11 (7]
5000~-7000 9 G 3 18
. Js Groater cthan 250,000  7000-10006G 3 2 11
o ) 10000~15000 8 5 2 15
‘ 1500022000 12 7 r. 23
Tutal 115 10 a? 222
g Tatal 1113
:
: \
3 ' ‘. (=16




TABLE O-13

DISTRIDUTION OF LIHDUSTRIAL FLAT YARDS
BY PLACE SLZE AND PUPULATION DEHSITY RANGE

Populotion
Place Size Denoity Range
(Thousandn of People) (People/M11ed)  Humber of Yards
<500 170
500-1000 124
1000-~2000 202
30 2000~3000 153
J00=-5000 i2
5000-2000 a2
71000-11000 A2
B4Y
=30 h
300-10G0 i6
1000-2000 30
50250 Z000-3000 30
JWu-5000 69
3000-7000 LY
H00=11004 149
239
<1000 “h
1000~ 3000 73
J00-5000 tith
500-7000 23
230 H00~10000 15
10000-15900 21
1500022000 29
- 293
, Tutal 1381
}
3
=
.
E 17
i




TADLE O-14

DISTRIBULION OF SHALL INDUSTRLAL FLAT
UY PLACE S1ZE AND PODPULATION BENSITY RANGE

topulatian
Pluce Size Denpity Ranpe
(Thowanduy of People) (l'caplelblilu"-) Humber of Yarda
<500 253
H0~1000 149
10002000 hh
50 2000-3000 7
J0u=5000 03
5000-7000 63
70an-11000 i
Tatal 1262
<500 13
0= 1000 20
wWou=2000 20
=250 2000=3000 20
Jagu-~5000 Rl
500U-7000 11
7000=11000 1
Total 131
<10G00 23
1000-3000 L
J00-5000 Al
S000-~7000 12
250 7000~ L LOGO |
- 116G00=-15000 11
15000~22000 16
- Tatal 156
0 Total 1551
n
3 '
-
e
2
5
n =38
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RALL YARD HUOLSE

Genoral Deneription of the Hoine Nadel

The nolse vources Identified in rail yards Include woving and
wtatlionary uources which have varyinp degrecs of proximity to one another
depending on the yard type, Lunctlion, and geometry, Some of the nolue
sources which contribuce pignificantly to the vverall neltic eavirenmeat
are located or operated tn specific arcas of the yurds while others may
be vandomly dimtributed in various sectlons of the yardo. Even though
many of the nofve vources and activitico can be characterfized Ln termo
af their operational parameters, such ou usage Elme or rute of occur=-
rence, and distributlon during the daytime and nighttime peclods, an
aceurate definfeion of the typileal positions of nource groupings rulatfve
to une ancther and to tho rall yard bounduries o not possible without
contlderable addiclonal descriptive data on tha 410% pall yardu fn the U5,

These data are not currently available,

Therelfore, o nolsa gepercation model was developed for cach Ldepblf fed
nource for which a nolae data base was avallable. BDue to the uscertainty
in the noine source locatlons, the basic preliminary assumption made Lor
the PN analysis wos that the nolse leveln on the pariphery of rall yoard
camplexcs were dua to widely separaced individeal groups of soutces,
AddAtionally, examination of the yard nolwe soures characteristics fndd-~
catad that only two typen of banic nolse gencration medels wure neccsnary,
ana for scationary douncces and another {or moving point sources, In the
cane of statlonacy er victual (growps ol ntatlonary) sources, bthe corres=
ponding average dally nodse levals are a Lunction of asource nerength and
jercentape of tine operattng ot aumber of on=off events. For the moving
sourcen, tha avoarage daily nofse lavels at any observation location are a
fupecion of gource strength aud puobor of paso~by cventn, The nolse levels
resulting Crom the grouplng of two or more 1ndlvidual nourcans ware aned
Lo represent property line values and Lor the IND analysis, The selection
of source grovplngn was baded un the assuped location ol specilic vpara=

tlons and activlibles within cach rall yarcd cype.

=19
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Another buslc concept Lor the nolse madel was the grouplug of rail
yardu by two types, hump and flat yurds, aod three maln functionud
claspification, induscrial, and wsmall industrlal yarda, The classiflcatlion
yardy are furcther separated ince low, wedium, and high traffic categoricw,
baved on the number of rail cars clavsilicd per day. Thus, there are

eight typical yards in the cowposite model:

L] Wigh Traffic or Activity lump Clausificatlon Yardo
o tlediun Tratfic Hunp Closslfication Yards
[ Low Tralfic llump Classificatlon Yardo
- MHigh Traffie Flat Clasuificatlon Yardu
» Hediun Tralftic Flac Clansification Yards
. © Low Traffie Flat Closuificatlon Yards
- Induntrial Flat Yardu
- Small Industrinl Flat Yards

The basis Lor theae groupings, and the supporting data on the numboer of
yarda and thely distribution by location, land use, and traffic level,
ware duveloped Ln o talleond yard wucvey conducted for MUl The nolae
E penarat lon model do thus based on the average oumher of sources and

: activity levels for cach of the clansus of yards which are cicher pre-
gented An the refercncaed study or decdved from the statdntical daca

prunented thore,

A nchopatde diagram for the rallread yard nolso adverse respondsa
impact model outlining the basic elememts of tha swodel and tha requlred

input dnformation fs shown in Flgure 6-3,

Rail Yard NHoina Sourcen and Levelw

- 1: _Hoiuo Souraes

Tha predominant nodne sources for each class of rall yard were identi=
_ fied by cxamining the liceratura and data bane on gallread equipment and
' facility survoys, and pofpe measurement studles. Discusufons with the

AR sealf and copsultants provided additional data on potential nodne

6~ 40
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sourcen, activitfen, and Jeveloo The fdentiffied nofuve sources for which
n sufficlent noise data base were avallable to determine o otatistically
nesningful average level were included in the rail yard noine nodel.
The major nolwe nources which have bLeen included in the rall yard noloe
model and health/welfare impact model are listed below according to yaxd

type and function category:
° HUMP YARD -~ NOLSE SOURCES:

“ MR~ Mongter Hetardors (Includes Group, Intermediate,
and Track)

- 15 - Hump Lond Switehern
- Iit » Inert Hotardery
- HS -~ HMokeup Jwitchera
~ CI «~ Car Impactn
- 1L ~ Idling Locomotiven
' - LT ~ Locomotive Load Teats
: - RC ~ Refrigerator Cara
i ~ I8 = Industrial and Other Switchecs
- OB - Outhouwd Trains (Road-tlaul plus Local)

- IK -~ Inbound Trains

n  FLAT CLASSIFICATION YAHD -~ NOISE SOURCES:

- G5 - Clasaificacion Switchers, East End of Yard
’ CSW  Clasuificacion Hwltchars, Weat Bnd of Yard,

- Cl -~ Car Impncta

- Ih = Iphound Tralnm

- 08 = Outhound Trainn (Road-ifaul plua TLocnl)

- 11, =~ Idling Lovcomativas

- LT -~ Load Taatn

- RC =~ Refrigerator Cacn

6~42
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e FLAT IHDUSTRIAL YARD - HOISE SOURCES:

- SE - Switeh Enginen
- Cl -~ Cor Impactw
- I3 -~ Inbound Trains

Outbound Tralns (Road-Haul plus Local)

1

- oB

s SHMALL INDUSTRIAL FLAT YARD - HOTISE SOURCES:

- SE =~ Switch Engines
- CcI
- A
- on

Car Impactus

Inhound Trailnn

Outbound Trainn

H

The yard nolse sources identdfled but not wodeled inelude horns and
whlntlew, locomotive bLrake squeal, wheel-track wscreech on curves, loud-
apaakers, slack pull-out (hatween ears in outbound trains or cuts of
cars), comprossed air relesse from car air brake-bleed and pnewmstically-
oparated switches and retarder mechaniemn, and other unidentified yard
equipment «  llowever, the indicacionn Erom the data base are that,
although the nen-inclualon of these sourcas (Which may be present in nome
yards, aud typas of yards, but not in others) ruesults in a degrea of
uncertalnty dn thae detarminution of the overall nolse levela at rall yard
boundacfan, the major nolse nourcas ldentified in the preceding yard
noina source liat produce nolss levels and event raten sulficlently high
to provide good indicators for the nolse environment and impact AL tha
rall yard boundnriens It ahould bo noted that load teat facilicdes wern
aogsumed to be Jocated at high level activity hump and flat classification
yarda only. Thin asaumptien wee baned on survey data provided by the AAR.

Althowgh the exact location of sources 1n vacious portienn of yard
complexes are unknown, thare are logical wougce groupings and locationn
ta conaider for placement of grouped mourcses. Information derived from
the EPIC rall yard murvey, the AAR, and coosuleants regarding rail yacd
npaxrationt wae used to develop reasonable aource groupings and group
placementd within tha ynrd complexea. For example, it wan astumed that

6-43
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locomotive load test statious and wtorage of 1dling locomotives would be
positioned In the peneral area of engine repair facilicies.buring che
EPIC rall yard wsurvey it wus obourved that engioe repalr facilitics were
frequently sltuated near the master retarder end of the clasusification
yarde ‘Therefore, the master rctarder neloe gsource group wan ansumed to
include 1idling locomotives and loand teat stations. It seemed logical to
form a nolue source group by combining switeh engine and inbound train
operations (leocated in the recedving yard) and another group by combining
other uwiteh engine and outbound train operations (located in the depar-

ture yard}).

The hump and £lat classification rail yardm were thgu asoumed to have 4
noloe gource groups while the flat industrial and small industelal yards
were assumed o have 2 source Hroupt. In the abboence of any wpecifiic
data on yardt activity parameters, It was asouned that the distances moved
by awitch enginea aud ipbound and outbound locomotives are equal to the
recalving and departure yard lengths of the hump and flat elasusification
yards, and to the yard lengths of the other indvatrial and small Indun-

trial yard types.

2.  Average Nolso Sourcm Leawvals

The rall yard noise daca base provided average (energy baain) nolne

lavela (Lava) at a distance of 100 feet from tha rource faor each of
the major nolde sources identified. In the case of Cbime-varylng nolsa
levela (for retarder, car impact, locomnCive pasn-by, atc.), the avaragea
of the maxdmum A-weighted sound leveln, l“VB (max) were computed.
In addition, for moving sourcea (awitch engines and locomotives) and
Antermitcaent aourcen {(retardern and car impacts) an SENEL value was
detarmined from Lavg values and the corresponding event duration (or
time-history). Tha Layg and SENEL valuen were calculated according
to:

L P LlllO
an » 10 log o R {1
# 1=1

3] P
SENEL = Ly (max) + 10 logll v moving nource,ll

SENEL = Luvs (max) + 10 log E; statienary sourca.
=44
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Wheret

Ly = Measured nelse level for speeific event 1, dDA
n = HNumber of mewspurements for cach source
= Average or average matimun noine Jlevel, dBA

n = Shortest disvtance between stationary obunerver
an wource path

v = Source spueed
E = lLffeetive duration, secondoa

The resultes are shown In Table 6=15.

The £lat yard switeh engine noloe level represaents the nolse level
for an ncceleration condition assoclated with "kicking" (decoupliing) cars,
and pulling out a cut or block of cars. The lump switch epgine nobee
level repreocntn o conditlon of constant velocity for hump mwitching and
othuer switch engine eperatlons at a ateady pull. The integration of the
nodse level time histories for rotarder and car impact nolse eventa given
in the data base indicate average ef fective durstlonw of L/2 and 1/7

sacondn, ruespectively.

Nofas Cenaration Modela

The polse rating ncale selected to anacas rall yard nodese dmpnet ds
tha dny;niglln averags sound leval, Ly, Therefore, ninca the pail yard
notae model La developed from measured aound leveln for each Andividoal
source, a hasaline Ly, valus ia requiced for each source and for aach
laeval of activity. However, the eopirical data bane on rall yard source
noiss levela in genecnl provided average nolse levels (Lgy,) and alngle-
event nolse expoaura levels (SENEL) aa discwnand In the previous paectlon.

1t 1s necessary, then, to wae the Ly, or SLNEL values and the activity

G=A5
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TADLE &= 15

MHOIDE SCUICE LEVEL GUMMARY

Hoinw Sourca

Number of

Measuremanta

Lavel of Enorgy Averago”

LAV'].

£100 Fr. (dHA)

SENEL 0100 Pt.

Master Hetardor:
Group, Track:; and
Intermudiato

Inert ietardor

Flat Yard Gwitch
Engine hocelarating
{Throttla Bat 1-~2)

Stationary Switch
Enginn
{Throttla Sat 1-2)

Xdling Iocomotiva
{Throttla Sat 1-2)

thump Bwitch Engine,
Conatant. Spead

Car Impact

Rafrigorator Carc

Load Teat
{Thrattle B)

410

9%

Raf.

133

60

59

G

m

9]

[15]

76

63

78

100

63

20

108
90
93 (5 MPH)
95 (4 MPH)
92

646

LyaysAvorage for Intermittont or Moving Sourcen

o b e e e — -
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paramctern, developed in the preceding wectlon, to compute the bascline
Lyn voluens The expresslons for Lynp will vary depending om the type
of wource, (moving or wotatlonary), and mode of operation, (eontlnuous,
quasi-continuous or intermictent). Thus, the two basic general expreu-

uiono for Ly, at a glven location are;

Lygn = SEHEL + 10 log (NEg + 208E,;) = 49.4, and
b * Leq, *+ 10 log (Nitg + 108lig) - 13.8,

whare
NEg = pumber of daytime events (or eccurrences)
NE, = punboer of nighttlime events
L“%i = the equivalent or average sound level for l-hour periods
tilly m pumber of hours operating during the daycimo
Bli, » nunber of hours operatinyg ducing nighttime

The daytime and nighttime perfodo, as usual, are defined as
7 AsMe to L0 DeMe, and 10 PiMe to 7 Adlts, respectively. The two L,
axpreanjonns above are waed with the baneline noise data to compute I,
valuan at 100 fent from tha source. The latter of the two expreasion ia
applicabhla when Leq“ remalng the same tor all houra the source 1in
oparated. The types of nolse scurcea for which this conditlon wna
determined to hold are parked refrigerator carns, atatlonary idling
locomatives, and locomobive load teats., The [irst expression for Lgyp ia
applicahle o moving sources much am the aswitch engines, and to inturmit-

tent sourcea auch as carc impacte and retarder nolnes.

A more detalled diocusalfon of the distributdion of wsources in
the rall yards and the methede and ansumptionn uned to dovalop activity
parametara (numhaca of evenks, houra of oparaclon, ctc.) 18 prescnted in

Appendix il.

6-47
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RAIL YARD HOISE IMPACT

Rail Yard Noundary Nolbe Loevelo

‘The baveline Ly, values for the rail yard noloc sources were deter-
mined fromt 1) averoge source nofse levelys at o reference distance of
100 feet, 2) roil yard source actlivity and operational paramctoers, aod
3) average attenuation factors for wvach nolse wource or group. These
three parameters were upsed to cowmpute rall yard boundary noloe levels
vhich formed the basie input data base for the rail yard impact modol.
The gencral expression for computing Ly, values will be diascusacd Ln

a following section.

Avalysis of the EPIC survey data Indicated that, in general, hump and
fint claseificatlon rail yards have an asymmetelcal confilguration. As a
ranule, a near and a far yard bounndary dintance was assipgned to cach yard
source and an Ly, velue wan determined for weach bhoumndary distance. The
generalired configurations and dimensions for anch radll yard typa ara ashown
in Flgwren 6-1 and 6-2. A swoemacy lioting of the input dats base Lg,
valueas oo a function of distance to the near and far olde of the yard

boundary ia presented on Tablen 616 through 6-19.

Noinse Tupact Analyaia Method

In order to provide a quantitative oanscoament of rail yard polac
impact, a method is required for computing the oumber of people exposed
to outdoor nolse levels cocreaponding to an Lan Breater than 55. The
basia fer thia criterion level, and the nolne rating scale selected by the
EPA for Aimpact assesament are outlined in the introduaction to Sectlon 6.
The EPA Levels Document hao i{nddicated that for enviroomental nolme levels
vhich are between O and 20 dB above the fdentificd theeabisld noisn levels
for varioua health and social welfare offects, the impact, in termo of
tha statlacical average c¢ffactn or number of peuple vwho complain, varies
Linearly with the lavel. Accordingly, the degree of adverse rospense oc
community annoyanca haa heen axpressad in terns of a parameter defined

an fractlopal lmpact (FI). TFor exampla, at FI=l (or Lg, =~ 75 dB) there

6=-48
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HIUME YARD HOISE SOQURCE CONTRIBUTION

TABLE 6~10

TO DAY-NIGHT SCUND
LEVEL (Lgu)AS A FUNCTION OF DISTANCES (d,/dg) TO
NEAR AND FAR SIDE OF YARD BOUNDARY, AND TRAFIIC RATLE CATEGORY

Lan (dB)@ dg/dg (ft.)
TRAFFIC RATE CATLEGORY
Sourcoe LOW MEDTUM HIGH
Group Nolue Source fear S54de Far Side  Hear Side Far Side  Near Side  Far §ide
(a}) Ql40 fc 0450 fr @140 ft @460 fc @180 fe Q560 fe
Hump Switchara 65 60 60 63 69 Oh
Inbound Trains 64 50 67 61 68 62
Compouite Levels 68 62 71 65 72 66
(b) 0210 ft @630 ftc @310 ft @630 fc @370 fe @750 fc
Retardera (inater .
and Group) 86 72 85 15 a7 16
Idling Locomoblives 70 oG 10 Gh 68 59
Load Tontna - - - - 75 69
Componite - leveln 86 72 85 75 87 11
{c) @210 ft @630 fr @310 fc 0630 fc Q370 £t @750 fc
Inert Retardera 6f 54 67 57 69 ity
Rafrigeration Cacn &6 55 69 62 69 6
Car Impacta 7% 59 10 63 10 62
Componite Levels 14 6l 73 66 14 66
(d) @BLl40 £t @450 fc (140 ft @AH0 fc 8180 fc {560 fc
| Makeup Swikchuara 68 62 71 65 3 65
: Industrial Switchers 69 63 68 G2 12 66
‘ Qutbound Traina 65 59 68 62 69 63
Componite Jaovela 7l 67 74 60 16 70
6-49
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FLAT CLASSIFICATION YARD NOISE SOURCE CONTRIBULION

TANLE 6-17

To

DAY-NIGHT S0UND LEVEL (4gn) AS A FUNCTION OF DISTANCES (d,/dg)
TO HEAR AND FAR SIDE OF YARD BOUNDARY, AND TRAFFIC RATE CATEGORY

Lan (dB)E dp/dg (ft.)

TRAFFIC RATE CATECORY

Source LOW MEDIUN HIGN

Group lHodinw Source Near Side Far Stde  Near Side Far Sfde  Hear Side Far Side

(a) @100 fc @350 ft @100 £t @450 ft Q300 ft 0600 ft
Clasnification

Swicches (H) 69 64 h 67 71 6/

Inhound Trains 60 55 63 56 G0 LY)
Compoaite Levels 10 64 74 67 11 67

(b) . €110 ft @350 ft @110 fc 0420 ft @300 fc @700 fr
Tdling Locowmotives 15 65 74 67 i0 63
Load Tueata - - -- - 74 70
Componuite lLeveln 75 65 74 6/ 19 71

(c) @110 fe @350 fe @110 ft @420 fr @300 £t (4700 ft
Refrigeration Carna 75 65 77 66 71 63
Car Twpacta 73 62 F) 65 70 60
Componite levels 77 67 80 69 14 65

(d) 0100 fc @350 ft 2100 fr Q@450 f¢ @300 fc @600 ft
Classification

Switchen (R) a9 64 74 6/ 7L 67
futbound Trains 64 59 61 60 63 6Q
Composite Levels 70 65 75 68 72 64
6-50




TADLE 6~18

FLAT THDUSTHIAL YARD HOISE SOURCLE CONTRIDUTION 10
DAY-NIGHT SOUND LEVEL (Lgn) AS A FUNCTION O DISTANCES (dn/dg)
TO HEAR AND FAR SIDE OF YARD UBOUMDARY

Lan (dB) @ dg/dg (ft.)

Source
Group Belue Source Hear Side  Far Side
() Q230 ¢ @230 Lt
Inbound Traing 53 53
Qutboutdl Traina 53 53
Switeh Laginen 69 69
Componite Leveln ] 69
{3} Car Impacty 63 63
Composite lavels 63 03
i
I
|
651
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TABLE 6-19

SMALL FLAT INDUSTRIAL YARD NOISE SCURCE CONTRLIBUTION TO
DAY=NIGNT SOUND LEVEL (Lgy,) AS A FUNCTIOW OF DISTANCES (d,/dp)
TO NEAR AND PAR SIDE OF YAHD BOUNDARY, ANR TRAFFIC RATE CATEGORY

Lan (db) @ dy/dg (fc.)

Source
Group Nofne Source Neur Side Far Side
{a) @170 ft aryo fc
Inbound Tralno 54 54
Qutbound Trailns 56 54
fwltch Enpginco Oh 64
i Compouite Levels ] 65
f _
| (h) Car Impacta 59 59
| Componite Levels 59 59
\’
6=52




is a 100 percent fmpact. The FI relatlonship for other Ly, values tn
given by the follewing equation:

1
F1 » 39(Lgg =535) for Lyy »55
FI ~ 0 for Ly, =55
In computing the nuuboer of pooplo affected by rail yard noise using

the fractional impact concapt, the magnitude of total impact aduociated
with a deflnad level of eovirowmental nolwe is determined by multiplyiog
tha punber of people (P) exposed by the corveuponding fractional impact
(F1) value for a given nolde level and areat

INTy= FIq Py
FNIg 4a che uquivalent puaber of people who recelve w Lrnctional impact
| equal to unfty (100 purcent Impacted)s The total impace for all areas or
rail yards under conmideration ia given by:

PO 91 71

Whare ENI, thua, 1a the total equivalent number of people who are considered
100 percent impacted.

ENI Model for Rajl Yards

Thea ENI impact analyals methodology requiras the dececmination of
tha vaciation of Ly, with discance from tha rafll yard boundary. The
bastic genaral expresalon Lox computing Ly, values for each aource or

source proup at any diacapce (D) from the source 8§

n.n
_ ]ndn - l.dnt)” 140 lop “0) - (kl + LZ) (D-ho)

H i

a

-
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baseline Lag volue at Dg (the yard boundary), di.

Lano ~

Dy = divtance from source to yard boundary, fect
n = 1 for moving sources

n = 2 for statlionary sourcen

kq = combined alr and ground abuorption cocfficlent, dB/ft.

= building insertion loos cocfficient, dB/ft.

The baveline Lyy values and k3 values are listed {n proevious tablew.
The nodse barrier (building) insertion loss coecflfctient (k) valuen
vore determinad as a function of place slre and average population dennity
{p) ranga, Table 6-20 presents a sumaary listiog of the kpvaluen.

The basic noloe fwpact relationship in glven by KNI » (FI1)A , whato
the nren (A) dv o function of source type (moving, or stationary) and
population denaity (p) 1n a function of place size and population density.

COnge .
alinminating the srea lnaide the yard houndary from the determination of

nolne impact areas. The aren expreasions for the two diffcrent types of
sourcad are for vither seyments of circles for statlonary sowrces or

rectangulur atrips for moving sourcen:

A
'E ~ Lo(B/hg), moving uources

A
e ~ 1?2 con-t (Dg /D) =Dy, "ilz-l){,2 » Btatlouary source

Lo ~ characterintic path length for moving Aourcea.

The development of the denalty values applicabla to the rail yaxd

areaa in terme of place aixze ond population dennily range was presantod

in a pravious naction.

Tha charactarioatic pach length [or che switch enginea and locomotiven
verc detexmined on thae hanis of the 120 yard sample wvvaluated durlng the

EPIC murvay as previously diacusped. The reaulting Ly valuen ranged

from 2000 to 6HOCG fuet, depanding ctype of yard and traffic rate.

G54
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The general equations Lor computing A were daveloped on the basls of



TABLE §$~-20

BARRIER (Nullding) INSERTION LOSs COLFFICIEHTS AS A
FUNCTION OF PLACE SIZE AND AVERAGE POPULATION DENSITY KANGE

Place B§iza Population Dennity
Range (people/oqg.mis)

(Thounands of People)

Insertion Ladn
Coufficient JB/fc.

<500 0
5000 to 1000 0
; <50 . 1000 to 2000 .Q0%
| and 2000 to 3000 005
' 50 to 250 3000 to 5000 .008
5000 to 7000 008
7000 to 11000 008
: <1000 0
| 1000 to 3000 «005
‘ »250 5000 to 7000 005
7000 to 10000 008
: 10000 ta 15000 008
; 15000 to 22000 008
|
[
|
6~55
f.
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The rail yard noine moedel wan developed to determine the nolue
Llapact revulting from groups of yard nolse vources. The yard nolse

sources arce modeled as clther wmoving point sources or an statlonary or

prouped polnt sources. The nolse emanating from cach nource {n pro-
popgated out to the disvtance where the L, value ip decreased to 55 di.
The nolee attenuation an a [unction of dlutance depends on the type of
wource, the oppeetral distributlon of nolse energy, and the population
dennity as discussed in previous wuectlonn. for ench yard nolse wource
group, the impact, given In temms of Equivalent Noise Impact (ENI), 1o
obtained by summing the noime source group i{mpacts over the appropriate
nupbier of yards defined by yard type, L[usction and activity leval, and

receiving land use and place slze population density.

To determine yard noilsc lmpack, compute the ENI for cach source for

cach yard category accordlng to the [ollowing sequence:

® Julect yard type and oolae source.
. Find lg,o Lrom yard/source matrix.
» Compute Lyg per D for 1 or 2 dbf decrements uaing

appropriate n, ki, and ky values relative to source
and population depsity rapga.

e Compute FI for cach nuccussive strip area using the Lgg
nverage felative to the strlp boundacies.

L Computa atrip area between succesuaive P values (in accord-
anca with the type of dsource).

- Compute ENI; for cach atrip areca uslng the approprinte
population densicy value for the place size

" Sum the ENIg values to cbtain the ENI par source for tha

selected conditions. HMultiply the ENI valua by the pumbeg
of rall yards in the particular yard category snelected.

. HRepent the procedure and wsum the ENI values for all the
sourcen, all the population density rangen, all the place
alze claases and all the rail yards for the selected yard
type aml activity lovel.

o Repeat the proeedure for each secivity level to obtaidn
total INX far all the gard types wselected.
[ Repeat tha procedure far cach of tha yard types apd obtain

the grand total FHI for all nourcea, yard types, activity
levels, cte.

6=36



AQURT 4 MY 1TVAY 1338

A Elow diagram for the wodel clementn and ENI computing procedure 1o
ahown in Filpure 6-4. A computerized wodel tor the roil yard noluse Lmpact
angevument programmed according to the above telationships, woau exercloed
undng baseline noiuve level data and actlvity parameters to obtain the total
baseline ENI for all the raill yardu. Becoune the typical configuratlion
of the hump and flat clapuificatlon yards was asymmetrical, the near olde
ana far uslde ENI values woere computed weparately and added to obtaln the

totel boaneline 12I.

Basellne sad Study Lovel Tmpact

The results for the baseline case indicate the total nolwee impact
under che cotimated current conditions for che {dentified vourcew at all
the rail yards. The cutimated total cquivulent number of people impacted
(ENI) 4s 1,161,410, while the corresponding population exposed te rafl
yard nodne of Ly, 255 di 1n 3,9406,490. In additfon, the tetal area
surrouwnding the rall yards cexposed to Ly, 255 dU 1ls cutimated as 14,610
square milesa. The baseldne ENI renulta are shown in mere detall on
Table 6-21 which proesentd cthe computed EN1 values for cach yard type
agpregated by place wslte. The bascline population exposed (o Ly, » 55
dBA) apgregated by yard typa amd place nize are presented in the cight
hand columns of the table. In addition, the land arcan exposed to Ly,
yalues exceeding /5, 70, 65, 60, aud H5 dB are aloo swmarized by place olze

an phown on Tahle 6-22.

Tha relatlyve changes In iwpact were computud for noine levels at the
rull yard houndary reduced to Ly, (compouwite) < 75, 70, 65 and 60 dB.
A reductlon to Ly < 60 dB provides an indicatlon of the sinimum ENL

aexpected In accordance with the wmont extenslye nolpe reductlon effort.

The componafte Lgn at the aspsumed rafl yard boundary distance Lo
tha level of the mum of the sound ancegien Lor the soureea fn the
groups shown on Tnblea U=57 and U-6 (Appendlx U)e  Aa ohown on Tablen 6-16
through 6~19, the largeatr value for componite Ly, was B7 dH, and che
range in Lgn (compomite) for the yard types and groups of sourced wia

53 ta 87 dB. The selected compealte boundary Ly, was obgained by
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Rail Yards by Type,
Funetion and Volume, V

!

Specify Yard

Type and Function

i

Location

{land Uuc}, U

l

Yard Noiuwe

Sourcer, S

1

Population Donnity, n
By Placa Sizae, P
and Land Uhe

Noine Impactk:
‘E BHI(n), Area{u}

—p

Holoue Tmpact:

ni ENI(s), Areain)
P

1

Hoipa Impnct:

Number of Yards
H{v, U, P)

usp

*=| okl gnt (s, P), Area {1, P)
Nolse Impact:
nEEY BNI (8, P, U), Area (S, P, W)

FIGURE G-4

|

oJJoise Impact:
nbﬁgk ENI (5, P, U, V),

Area (5, P, U, V)

RATL YARD NOILSE IMPACT MODEL

6-458
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Yurd Type

flump Yarda
Ilat Clanadfication Yarda

Induatrial and Small
Induatrial Flat Yarda

TOTAL

TADLE 06-21

BASELINE EQUIVALENT NOISE IMPACT (ENI) AND POPULATION LEXUOSED

<50,000 people

H4, 950

224,470

254,440

523, 660

Equivalent Nolse impact (ENI)

Place Size
50,000 to 250,000 purople

33,750

119, 730

14,080

230,160

»250,000 people

72,450

176,600

158, 540

407,590

Total

153,150

520,600

H87, 660

1,162,410

Mopulatio
Exponed

451,060

1,716,730

1,778,680

3,941,490
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TABLE 6-22

DASELINE LAND AREA EXPOSED TU VARIOUS NOISE LEVELS

Land Arca Exponsed To Glven Ly, or Greater (Square Mllew)

Lyn Place Sizce

<4i{}, 300 prople 50,000 te 250,000 people »150,000 people Total
15 fi 5 b 17
70 113 53 ht 213
63 1,030 9 363 1,791
60 3,170 1,240 1,050 5,60
55 10,000 2,550 2,060 14,610




reducing the polse levels of the nedulent sourcen In the noluieut group
first, and continuing to reduce nelse source levels until the declred
compoulte boundary Ly, was achieveds For exawple, in order to have a
muximum conpoulte boundary Ly, = 75 dB for any source group, composed of
three nourcen, all individual sources would have to be reduced to an

Lyn £70 dB. In order to schieve a composlte boundary Ly, no greater

than 60 dbBb, the Ly, for all dndividual sources in the groups crcept for
twmp swltcher and inbound and outbound truin operations would have to be
reduced to the Ly, < 54 dB ranges  Thercfore, the ENI for thiw latter
cane Is relatively smoll compared to the baseline case. A nupmatry of the

alternative study level impacts Le shown in Table 6-1

Tha ENI value for varlcus atudy levels can only be approximated due
to the uncertainty in nsource location and grouping In cach type of yard.
llowever, a conalstent procedure for successlvely reducing the boundary
Lan wan utilized, and the relatlve change In ENI compared to the hasc-
line caon provides a good indication of the magnitude of the change in
impact (or the degrec of bencfit obtained by reduclng source nolse

levels) . The relative change in impact, RCI, 418 exprossed as;

(ENI baseline -~ ENI)
ENT boaseline

RCI =~ x 100 Z.

Moo, the ENI reduction ( ENI = ENI basallne - ENI) can be uned as an

Indicator of impack changu. Tha total ENI values obtalned uailpng the

computer model for the cases outlined abova were used to determine the X
general vuriation of RCI apd NI with compooice Ly, as shown in

Figurc 6=5.
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TADLE 6-22

DASELINE LAND AREA EXI'OSED T0 VARIQUS HOISL LEVELA

Land Area Exposud To Given Ly, or Groator (8quare Milows)

Lan Place Sizo

<50,000 peoplo 50,000 to 250,000 peoopla »250,000 peoplo otal
15 a 5 4 17
70 113 53 47 213
65 1,030 39 363 1,791
60 3,170 1,240 1,080 5,460
55 10,000 2,450 2,060 14,610
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SECTLUN /
ANALYS1S OF CUST AND LCOHUMIC IMPACTS

AlRROACH

iy vection desepibes the couts and cconomic impucts of alter-
nutive nolse regulatory leveln on both the rallroad Lnduscry and
individual rall carciecs that could be affceted by fmpesition of a
nolue utandurd. The cont and economic lupucty were developed from the
Iuformatlion pruviowsly dencribed iu the Scctions 5 (Nolwe Control
Technology) and 6 (llealth and Welfare Impact)s The diwcunulon of cout
and cconomic impacts that fullows Llu based upon Information gencrated
Lrom tha metclling of rafl yards and rndl yard gperations, including
levels of activity, sn well as the asscssment of nolse abatement
precudures to reduce nolse cmivalons from particular wourcetie As
indicated previeusly in Seuction 5, the nolue control technelogy
regulrenents ond cout wvatimacen relied uwpon o preliminncy vecslon of
the raill yard uolse propagation model. He belileve that the refine-
munta made to this model should not signiticantly alcer the compliance

cout estlipaccea and cconomic lmpucts analyzed.

To derive the eatimoted costs which reprosent the dollar smounta
necded tn powply with specifie nolee regulatory study levels, capital
cortd werw decdved from unit costa for mn arcay of nelected noine
abatement procedures,s The proceduren used wers described in datall
in Section 5.  ‘[he capital investments required then ace annuallzed
and combined with other expenditures such as oparating and maintenance
(O&6M) costa on on annual basis to represunt the total antuwal costs to
mect the various regulatory study levals. The catimaten of coat aro
calculated for the entlra railroad tndustcy on the banis of the
unlverss of yardn, A disaggregaclon of totnl costs to the industry is
derived also 4n terms of fodividual railroad companies which own and

opecvate rail yards for cach of the annlyzed regulatory study levels.
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Since employment of nolpe abatcement procedures represented but
one mechanium to meet the required nofase repulatory levelws, another
option to achlese these levels wan studied, av well. Thio option was
the purchase of land contiguous to o rallyard. Eatimates of the cowty
to meet the varfous nolse regulatory study levels were derived usilng

the revised health/wel fore wodel.

The applicd wethodology conslated of the tollowing analytleal

tteps s

& Processing and tabulation of the FRASDOT data bane to arcay the
totul number (unisecse) of rall yardo by type, function and
place olaze,

o Eatimatfon of the unit costs/annualized capltal and pperating
and maintenance costys assoclated with nolde abatewment proceduren
that wurae praviounly fdentifled in Seetlon 5 aw applicable to
reduce nodsa sources in yardd,

o PEotimaclon of compliance costs reloted to the wbility to
measure yard nodee at or bheyond the property line usfng the
wethadology deseribad do Appuandix A,

a Eatlmation of complisnce costs felated to tha employment of
various combinations of nolse control ("best available') tech-
nology to meet the mpecified regulatory study levela for the
unfvarde of yards,

a fatimatlon of compliance costa relnted to the acquinition of
lond by land une categorios to meet the specified regulatory
atudy levels for the anfverue of yarda,

o Patimatlon of compliance comtd related to employment of noloe
ahatepent procedures and nolsw messurement for tha purpoae of
mecting mpecificd regulatory wstudy levels on a £lrm by firm
baaila (Including najor roads, L., Clann I line=haul railroads,
and ather companiva which perform linc-haul and/or sawitching
and tarminal sarvicen),

& Batlwntion of complisnce costa related to land acquisition and
mine measurement for tha purpose of meeting specified regu-
latory laveles on a firm by Lirm bands (fncluding major roadu,
l.¢., Class I linae=baul raflroadn, and other companles which
purform lina=haul and/or awitching and terminnl necvicen.

Baned uvpon the developud compliance coat data, additional apalytical
atepa were parfoimed to determine the aconomic Lipact wpon the induntry

and on major roadss Tha aequonce of aunalysls wan an follows:

7=2
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tased upon the developed compliance cost data, additional unalytical
nteps were performed to determine the cconomie lmpact upon the fndustry

and on major roada. The sequence of unolysis wan au follows:

o Analyulus and ocwucuvument of the cconomic fmpact on the vailroad
induwotry resulting from imposition of specilled regulatory wtudy
levels related to rull yavdas,

s Analysis and Lmpoact wssessuent of coch major road using key
flnanclal ration which measure tiie burden that noiue sbatement
compliance couts might ploce on such flrmu at regulatery
utudy levels of elther Lgg 70 or Ly, 063,

¢ Determination of the ceonomic wpact on cach major rvoad amd
other companies resulting from compliance with rail yard noisc
eminglon regulatory ptudy levely of wcither Ly, 70 or Ly, 65
wilng technolopleal fixes ansociuted with wselected noloe
abatenent proceduren,

Figure 7-1 diasplays these ond pseveral additfonal analytical uateps
chat coupelae the overall mothodology used Lo analyaing the cost and

cconomic dmpacts of alternutive noise standards on rall yardu.

Summnry of Reoultn

Table 7~1 Indleates the esplimated costa to comply with varlous
gegulatory acudy levels relatoed specifically to rail yard nolse source
emisafons control. Each study level shown in Column | of facts the
windvares of yards (Columns 2 and 6) conaldered 4n chis analynine.

This elfect baw beun discussed previously in detail in Seecions 5 and

6« Based vpon the Information on rail yard noelse levels and the onolse
abatemsut techniques uwsed to reach vach repgulatory study level for yards
by type and function, the compliance costs dn Columns 3 and 4, respec-
tivaly, wera derived. The utilization of tochunolopieal fixes representod
ona of the two alternativa noise control methods examined In the cost
analysln. The other method of apalysais wied the nodne model (deneribed
in Section 6) to caleulate the total amount of land continguous o

typical rail yarda hy type, function, place size, amd actlivity laevel,

7-3
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FIGURE 7~-1, FLOW DIAGRAM OF ANALYTICAL STEPS ENCOMPASSING COST & ECONOMIC IMPACT ANALYSIS




TADLE 7-1

SUMMARY OF ESTIMATED COMPLIANCE COSTS

Al Yards Yardu of
Stud {Land Clasu I Roads (1976/77) Only
;uvc{ {Technolegical Pixoug) Acquisition) (Technological Pixew)
(Lgn? | MNo. Capital Annualized Capital Annualized tio. Capital Annualized
of Coutn Cooty Coutn Couty of Coata Coutn
Yardn {5000) ($000) (M) (5H1) Yards {3000) {$000)
(1 (2) (3} (4) (5) {c) " {(83) {9
7% 11,237 $ 37,020 $ 9,848 $ 1,078 $ 306 1,164 $ 41,944 5 13,181
70 | 2,618 49,754 16,790 25,025 1,210 2,347 48,004 15,445
(] 1,169 639,017 355,009 239,100 in,973 3,696 576,900 325,332
4 G0 | 4,169 803,328 450,976 564,940 92,0484 3,696 807,493 415,080
[¥;]
65 NC ) ot} " (A
70 ¢ 3,352 311,922 165,471 211,034 34,530 2,969 271,932 148,655

¢ m Compatiblae (Imlustrial /Agricultural)

NC = Non~Compatible (Realdential/Commorcial)
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that wan contained within contourn beyound the yard property at various
regulatory study levels. Using the land arcans computed for cach level
and catimates of coots to purchave varioun categories of land, the

capltal and anmual couvts were derlved and shown in Columnn 5.and 6,

respectively.

The cotlmated costs of nofue abatement procedure implementation
were developed also for the wajor voads (Class 1 line-haul railroade In
the year 14976/1977). Thensu roadns owned and operated approximately YU
purcent of the rail yards comprising this universce. Each major road’s
yards were tabulated by type and function and the costs for nolse
reduction to reach the indicated study levelo were computed; these are
shiown in Columns 8 and 9 Lo terms of capital lovestmeot {(Initial year)

aud annvalized expenditures lneluding capltal recovery and other cxpunycs.

To i{llustrate the relotive Impact of the estimated complianca
costAa on the railroad industry, Table 7-2 was doveloped. Thie tnble
contains two (2) kay industry financinl indieators, apecilically the
capltal expenditures and operacing cxpunses, in the year 1976, which
provide a basls faor comparing the cffect of potenktlal nolme standarda
on tha railread industry, Two cegulatory study levels and the estlnated
coota of complinnca wnsociated with the two options atudied were nolee=

ted amd are nhown in this table.

Baned upon the complisnce coat cstimates to meot the Indicated
regulatory levels shown in Table 7-1, macinatos of the cconmmic dmpactn
on the industry and manjor roads were davaloped. To messure the economic
impacts at rhe aggregate (industry) and disagpregnte (individual roads)
the price elanticity of demand which In A necaspary and key variable in

auch an analysis had to bu derived and applied.

Sinca data about demend responses to price changen for Individual
markets and ronds were not raadily available, a "hest® entimate on an
induatey~wida basis wan derdved. Thin ‘heasat’” estimate, representing
upper and lowar valuen for the 1ikely runge of alanticitlies, was calcu~

lated uvaing elauticity rungen ohtained Lfrom paveral ruports; the eotimate

7-6
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SUMMARY OF COST 1

TADLE 7-2

MPACTS IFOR THE RAILROAD INDUSTRY

Noise Abatement Cout Coat Increane
Ragulation Procaeduro (54) (%) _
Capital Annuallzoed capital Annuallzed
Unragulatud - $ 1,700%  $14,900* 0.0 0.0
L(m 70 Holse Sourcoe 50 17 3.0 a.1
Lanid
Acquiaition 25,825 4,210 1519.0 20.3
Lan 05 Noldo Soutce 639 155 7.0 2.4
Land
Acquiaition 239,100 38,973 14,064.7 AL.6

Costa indicated represent actual Class I line-haul railroad capltal expandituren

and operating expennen for 1976 (Sourco: Tha 1977 Yearbook of Railroad pfacta,

1978 Fditlon, Association of Amarican Rallroads).




connluto of a welghted average price clasticity representing the major
clovvey of commoditics transported by radlroads. Use wao moade of these
cotimates of price elanticity to determine and asscuys the relative

ecconomic iwmpacts presented in thio study.

Table 7-3 sunmarizes the key ccopomic impacts obtalned from the
anulysis performed. Two regulatory study levels ara shown along with
the upper amd lovwer values for the likely range of clasticlties. Baned
on the application of a micro-cconomle modeliny technlque, changes in
prices, demand and employment were computed. Hesults from the computa-
tions made for these parameters are predented io Table 7-3 in terms of
mindiun, average (or median) and maxinum values. A referceoce polnt is

glven in terms of actual 1976 industry datn for these same parameters to

thow the potential 4{mpact of complinnce with noise atandards at the

regulatory atudy lovels previounly indicated above. Since the data
ayilable on thae major roads did not distingulnh butween yards on the
baoie of land wac, the derlved impacts reprenant n range of potantial

changen in the specified parsmoters (le.e., uppes md lower Limito).®

ESTIHATED COST OF NOISE ABATEMERT
Introduction

This nection deseribes che key atepn wied to develop the catimaced
conta for two approaches of nodse control. The approaches examined
warei (1) enployment of seloected nolsw ebatement procedurca (which
wan praviously detalled In Section 5); and (2) tha acquinition of lamd
areas by category of land use which are contliguous to rall yarde. A
third approach that Iavelvea rall carcrler management and practicea
affecting rall yard opurations wae comsdldared an another alterpative,
but 1s not addressed becsaune conts concerning this alternative are not

avallahle from exlating rafarcnce nourceds.
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TADLE 7-3
SUMMARY CFF LECONOMIC IMPACTS FOR THE RATLROAD INDUSTRY

SPUDY LEVELS

Lan G5 dB Lgy 70 dn
Price Elasticity of Demand Industry Characteristicn
] ) for 1976

€g = ~1.41 fg = -0,39 Ly = -1,41 C, = -0,39 At the Individual Rallroad Laval®
Prica HMinimum 0.0M 0.0% 0.0% 0.0% Prica Minimum 1.7
Increasa/firm Avarage 3.0 2.0% 0.2% a,2% c/Tan~Mila Mediam 2.4
{Fercontaga) Maxlmum. 6.0% 4.9 0.0% 0.5% Maximum 10.8
Demand Minimum 0.0% 0.0% 0,0n 0.0% Pamand Minimum 154
Dacreasa/firm Averaga 3.6% 0.4% 0. 0.1% (Milliona Median 31,482
(Parcentagea) Maximum 9.6% 1,9% 1.1 0.2% of Ton-Milan) Maximum 094,400
Employment Minimum 1 0 0 0 Employmant Minimum 270
Dacreasa/fixm Avarage 219 52 11 2 {No, af Madian 2,645
(No. of Paopla} Maximum 3,056 714 119 a9 Peoplea) Maximum a0, 800

* Data on induatxy reprapnenta Clasa I line~haul railroads.




Holoe Source Abutement Cont Estlmnten

‘he procedure used for the development of souree nelse control cost

eotimaces 1v summarized in the followlnp vequential stepu:

Step L. Identify noise soutces located in rall yardu.

Step 2o Identify nolse abatement procedures that can be opplied
to cach oource.

Step 3+ Eotimate the nolwe abatement resulting from the applica=
tion of cach procedurc.

Step 4. Decermine the number and type of procedureos which must be
applivd to achieve selected nolse leveln at yard boundarics.

Step S«  Eacimate the coots incurred to apply vach procedurc.

Step 6. Calculate the coats incurred to apply all necessary
procedutet.

Step 7. Fotlinate the costws incurred to measure yard nolse leveld.

Step B« Calculnte the total conts to achlieve specified maxdmum
mine levels at yard boundaries for all rail yards.

Stap 9. Develop cont estimaten to achieve the same maximum nolse
level at yard boundaries through the acquisitlon of
additionnl propurty arownd cach yard.

Step 10« Apply the shove cont catimatea to all major and other
' rallrond companiua.

Tt
consimtn of the application of nulectad noine ahatsment proceduces to

e source nodse control approsch (Hteps 1 throvgh 8 ahove)

specific types of rall yarde. The asvoclation of thicne abatement proce-
duren to railyards am a function of atudy nodsae levels nt yoard proporty
linea in displayed in Table V=4« (Thia information is aleo shown in
Table 7-5.) It #hould be noted that the type of abatement procedure,
the number of procedures employed, and the resulting nodwa level are
based upon mediun levels of car awlcching actlvity Ain all of the hump

and flat elasajification yardn.
Tha ecatimaced conta of each of the eight sabatement procedurcs

supmarized in Table 7-4 are displayed in Tuble 7-5. Theso data, which

ate davoeloped from unit coat information contained in Appendix C,

i 10 ~
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TADLE 7-4

ABATEMENT PROCEDURES FOR ACHIEVING STUDY LEVELS IN YARDS

Abatement Proecduron
Yard Type Study level P, I, PB P‘,‘ g PG I'.’
Hump® Level 1 X
Luvel 2 X X
Level 3 X X X by
Level 4 X X X X X X
Flact Level 1 X X
(Clanaification) Level 2 A "
Luvol 3 X X
lovel 4 X X
Flat Lovol 1 (Current Lgp below Loval 1)
{(induatrial /Small
Industrial) lavel 2 X
Lavel 3 X X
Level 4 X X

Arraceduxen apply for medium lavel of ear mwitching activity in clannificatlon yards

Abatemant Proceduros
ry Ratarxdor Barcloera

Py lLubrication of BRatardors
Py Ductdlo Iron Shoos

Pg4 Roplacae Non-Raleasablo with
Reloasabln Inert Rotarder

Py

Pg

Pq

Switch Englne Treatmant
Holocate Gtructura/load Teat Sito

Roachedule to Reduce Nighttime hotivities
and/or Numbar of Clanuifications

lafrigerator Car Treatment
(hpplles to all atudy levaln)




TADLE 7-5

CAPITAL AND ANNUALIZED COSTS OF YARD NOISE ADATEMENT PROCLDURLS

Capital Annualized
Procuedure Cont: Cout
Mumbier Procadura {(5/¥Yard) ($/Yard) Remarkn
ry Retarder Darrleru:
Manter 22,500 3,663 Capital Recovary
1,135  Maintenance
Group an,nnag 14,645 Capital Recovery
4,500 HMaintenance
Pg Tubrication of Petarders 1,750,000 204,014 Capital Recovery
189,000 Lubricant
PJ puctile Iron Shoun 0 112,000 Maintenanco
Py Releasabla Retarders 322,250 52,444 Capital Rocovoery
- 32,220 Maintenance
|
3 Py Switch ¥nglaa Treatmont 3,000 790 Capital Recavary
i 580  Additional Fuul
Pg Ralocata/Fnclona load Tent Site a9p, 000 9,540 Capital Recovory
9,000 HMaintcnance
e Reschedula Night Activitien:
Hump Yardn 220,250 24,798  Capital Racn.ury
367,000 Operationa & Maintonnnce
Flat Clasnification Yarda 220,250 24,798  Capital Recovary
167,000 Oporatinona & Maintonanca
Induntrlal Yardn azn,2%0 24,798 Capital Recovory
39,000 oOpoerations & Malptenanca
Small Induntrial Yarda 0 0,000 Operations & Malntenance
I'a Refrigarator Caru 110* 14* Capital Recovery

le
:
{

rowww o AT HYT dad.

» Rafrigerator Car Capital anid Annuallzed Conts are presentud of A CoHt per car haads.
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{nclude eatimates for inlcial copltal luvestment, operations and waln-
tenance, and ampounts for capltal recovery. The conts {or coch nbateument
procedure are shown on a par rail yard baois cexeept for refrigerator

cary a8 noted.

Capitnl costs are the inftilal cowsts, or the Investmentys, that
would by required to procure and lnstall cach nolue eontrol procedurc.
Capictal cout 1u the product of the unit cost and the quanticy required
for cach yard and includes boeth the procurwment and the installation
cost of each procedures The annualfzed costs arc total conts expressoed
on an annual bapois. These costs iaclude operating costo, auch ao
malncenance ond fucl, as well as an amount for cuapltal recovery. The

eclementy of capital recovery inelumde a 10 percent Intercut [actor and

the expected uvsaful 1ile for each type of control techndque, an fndicacad

In Appeudix C+ The costs shown arue catimstes of the Incremental costy
that wotld ba Incurced for the mddition of new aquipnent, the modifica-

tion of uxiating equipnent, or by changing operatlonal mathoda.

The cacimated cont to the railread induscry for the meapurement
of yard noloe lavels s approximacely $5.9 million In caplial iavestmpent
for Anscruaentatlon and approximately $4.4 million in operatiens and

matntendnge.

The totnal conts dncurred by the rallrond indwitrey to sachicve
the specifiad study noiso lavels at the rall yarcd propercy line for all
yard cypes are pregenced in the next werlss of cabulations.

Tabla 7-6 presents the reaults of the coat eatlmatlng calculatlona
te achieva atudy noise lavel 1 (L.e. Ly, 73) at rollyard property
Mnea.  Aa shown in chis dieplay, polde sbacement proceduren aga
required for hump and f£lat clamwification yarda and the refrigerator
car fleuwr s The proceduces smployed aro refefiperator ear Lreatment,
ratarder barriers, owhtch cngine creatment, and load test cell treatment
in flat yarda. Estimates for the coast of yard noisa level measurement
ara aleo included.

1-13
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TABLE 7-06

COS'' ESTIMATES FOR NOISE ADA'TEMENT OF U.S5. RAILROADS
Study Level 1 (Ldn 75}
Hoino Sourcon Cantrol Techniquen
Capital [Annualirzed
fuantity Puantity unit Cost Conts Contan tHoten
Type Eninting Tyre Tiequirad P {5000} {5000)
Hump Yardsy 124
Manter Rotardarn 124 harrler Satn 124 § 22,500 4,790 454 ci
110 Malntenanca
Gkoun Ratardars 744 Barrior fotn 744 15,000 11,160 1,016 ch
55 Hakntonance
Hopauremant 124 Instr, 124 10,000 1,240 127 Cch
124 Malntanance
121 Lahor
]
i BUR TOTAL LEVEL 1 IIVHE YARD COSTI 15,120 3,5%0
ey
rlat Classification
Yardos 1113
fwitch Englnon 2,1 :'.“”,},““t::'dt 2,763 1,200 3,240 vl CR
an Traatman 646 Mditional Fual
Joad Tant Gite 108 | pelooata or 105 50,000 | 36,650 1,765 Ch
neleya 1,669 Haintsnanca
Meaaurameit: 1,113 1,013 Labor
SUR TOTAL LEVEL 1 FIAT CH\H-‘III’ICA'I.‘IOH YARD OOST8 19,990 5,970
MuZflers and
Refrigerater Cara 24,000 Pan Treatmant: 74,000 110 2,640 3an CR
GRAND TOTAL, 37,820 9,040
A Capital Pacavery

AN 5DV VAT Losy
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Table 7=} summac{zes the cout calculations for ntudy noise level
2 (L. Lgn 70)+  Notaue obatement procedures are required for hump
amdd f£lot claunification yards and for industriol ruil yoards to achieve
thio moaximum nolne level. The procedures uued are retarder barrieru,
switch eagine treatment, load teot cell treatment, amd refrigerator car
treatients Cotimates of the cout to measure yard noise levels are nluo

ahown for the railyard necwork.

Cost repults for otudy level 3(l.c. Ly, 65) are displayed Ln

Table 7-8. At this level all 4169 of the known railyard fnventory
require the application of nolse abatement procedures. Thewse proceduran
includy the treatment of refrigerator cara, recarders, switch engines,
and load test cells. Hetarder treatments requlre the une of barrilers,
ductile iren shoecs, and the Introduction of releasable retarders at

the departure end of hump yard classiflicacion bowlo. Thin study level
aleo raquires the curtaillment of night opurations in flat classiflcation
and industrial yards hetween 2200 and 0700 hourse Hessurement costs for

all yarde age almo included.

Tha wstimated costs to the radlroad induntry to achleve study
noisa level 4 (l.ae Ly, 60) at all call yard propecty lines are
prusented in Table 7-9. At thia leval the procedurea employed include
tetarder barrfers, thue inatallatlon of lubrication systoms for master
and proup rutarders, the use of roleasable retardars, switch engine
treatment, refrigaecator car treatment, load test cell encleosure or
relocation, and the curtallment of all rail yard operations from 2200 to
0700 boura. The ceats shown aleo include the measurement of all rallyard

nolaw leyoln.

An examinition of the eatimated cost to the railroad fndustry for
a4 mix of study nolan levels which speedfy a maximum nolse level an
a function of the location of rall yarde 16 presanted o Tahle 7-10.
Bera ruil yarda located in induatrial of agricultural land uwee environ-
manca must achieve Lgy 70 and yards in resfdential or commoceial
cnyixonments muat achlaeve Ly, 65. Thene data ahow that approximately
2300 rail yards are considered to be located fu compatible lamd uie

7-15
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TABLE 7-7

COST ESTIMATES FOR NOISE ABATEMEHNT OIF U.5., RATLROADS
Study Level 2 {Lqp 70}
ltalsn Gourcan Control Techniquea
Capital | Annualiced
Quantity uantity Unit Cost Coats Costs Hoten
Trre Enlating Typs Heuirod : 14000) {9000}
Hurp Yardme 124
Hamter Putacdecs 124 bpatriar Sets 124 9 22,500 1,770 454 ch
140 Haintanance
Group Ratarders M4 Barriec tats 744 15,000 11,100 1,016 [a ]
30 Haintsnance
Hufflers and
Owltch Enginaa 0 o 1,200 312 un cn
Fan Traatmant 72 Mditlonsl rusl
Palocata or
Ioadl Test flte il 3 920,000 1,190 140 CH
Encloas ) 219 Maintenance
Maawucrment b1 Inatr, 124 10,000 1,340 127 CR
124 Haintenance
111 Labar
Mn TOTAL JEVEL 2 IRsh TARD CUBTA 18,332 4,17
Fiat Claswification
Yards 1111
Mutilern and
Awltch Enginem 2,781 2,70 3,400 1,340 a1 CA
! Tan Traatment ' 048 Mditional Fusl
Jond Test Aita Joy | Ticoara or T 0,000 | 16,620 1,783 A
Fnclioes 1,063 Halntenance
Meosucmmant 1,11 1,011 tator
2Un TOTAL JEVEL 2 FIAT CLASAIYICATION YARD COOTN 13,920 5,970
kndoriciel Yardas 138y
f=ltch Enginaa 2,402 | Mutfiece and 1,442 1,200 4,142 1,01 cn
Fan Treatmen anl Additional Fuel
Meanrerany 2,902 Inntr. LLh] 10,000 4,017 1,231 <n
(1)) Halntenance
1,627 labor
SUN TOTAL LEVEL 7 IMKISTRIAL TARDI n,T112 a,i03
Mufllate and
Pafrigeratar Cama ] 2,000 | pur treatmant | 74,000 | 110 2,040 3 on
GEAND TUTAL 49,734 10,7190




COST ESTIMATES

TADLE 7-8

FOR NOISE ABATEMENT OF O,

Study Level 3 {Ly, 65)

Y. RAILROADS

Arirn Fraives Cuntrol Techalipues
Coplial | Annvalised
- vantlny uanthly vals Oest custe Coate L]
™ Enlatling Trre Mquired ’ t4000) (#000)
g Fapdy 124
Nsafar Misiders 1t Ratrisr Aate FHIRN R FA ] 1,100 434 o
10 MalAtenancs
Gruvp Faldrdarn T Rerzler 410 T 15,00 11,180 J,ma n
. Lr ] Falntanenen
mafflovs amd
sulsch Frylon ne Ho 4,100 n: (4] CA
Fan Traatesnt ! 73 { mMitienal Dol
'
rlasiar and 1 | puctila Eren i JTFR:. ] 1hL8) Hainiensnee
Qiawp Plarbeea mues
Enmgd Fatgidun ] Malonnable ¥, oM 10,000 mw, M 8,13 v 3
Melacdare l'."l Balnionanes
Pajocats o¢
Laad Tvid Dide n n 42,000 10 irn [w.]
Fnulers ' ) i Painionanne
[ LTI ETY [F1] [TYITH HEL} 19,000 [ (1] nr Ch
FEL] Fuiniensacs
[$1) babap
TJ M TUTAL LEVRL 3 MW TAM CONTR M, i3 FLNTE)
by riag Clantiieation
Pordel AN} o
Mekllerm a1
Iwikeh Englree hWm 1,18 b, 08 3,10 "l 1]
) Fon Trestmmt ' ' ) 4 | Akdistonst Feel
Ralosatn Af
Fnad T dids in j 1] 1, 000 1,410 1,118 [4 ]
Fralose 363 Muintenseon
Prasul emmny L3 1,013 abuy
MLl Tard Mine Ly | g L1 | 1imeon | asan’| w0 | oiw
1] . 1,407 cn
FUA ITAL JEVEL 2 FTAT CALSATEICATION YAND COATR MHLATE N
tadunirisl 2ordny_2207 .
Might Taid trles am :',":’.":::‘ 3,714 | ars00n | anaaasd dnoee | oen
I . niu o
suttets Engines 14 | mtfiere and 202 Lo | aan 30% |
' Fan Tisateent ‘ ' ) Pl | aesnsienal el
Ped Farssenl PR3 TansT, (1)) o0 4,81 1 cn
LLY] Pelnteneren
.47 baber
BUl TOTAL JEVEL 3 THDUSTAIAL TAMD COATH 1P o449
MEcigaratar farn J 14,009 l mlper | 291000 [ ne l 1,849 I I lu
FrAMD TOTAL [HIM.E I TR
¢ taat Inclvdee poth meatar and grvig petacder atm replacesent poar yest for cech yard,
00N murn gpwitch snglnen with saffiar atvd fan Lesatesat Lrolnisl,
A T———————— — - - e
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TABLE 7-9

COST ESTImNEEY FOr d0lsk AbATLMENT OF U.5. RALILROADSG
Staidly Level 4 (Lg, (0)

Mise Buurcts Cunteel Techalyuen
Capltal | wvalland
Type ntily Typs Quantluy tnit Oeek Coaln Oaate Mtes
¥ Malotim Peulind ] 14000} {4000}
ralar Mispdagp 14 Pascier HLg b¥1} $ 12,509 1,10 ah v}
e Malnsananey
Quovp Matatre T Bsrtlar Hota T 1,000 11,150 P Y [v.]
k3] Huintapency
milflaza and
#eitsh Raglies 30 Fan Tiostwant na 1,100 m :1: :‘:ﬂ""“ reei
rastar snd sy | behrtvatien e | avo00 |air000 | Mo |
Gruvp Miarters ! nae | vasiem
Pelennshile
Init Petardery 3,97 19 10,000 1,09 &,10) o
' Patardacn ' : .:’“ Aalnventney
R NI n | ploete e n #0,000 ,m an | o
an HulaLenanay
Petchadnln .
Hiyak Yard Muine in night Adh, i 1K 000 am,ni l::m :;H
e enant [} HUTA 134 18,000 1,140 nt [v.]
1 Miniensnon
Al Latar
FUA TUTAL HEYR, 4 FOWP TARD DOMITE 308,413 124,421
rlat Clpensfication
Tardep MM}
mulliere pod
Flich Englnee F Y LL] 2,T% )00 P LY al o
) Fan Treatment ' ) Wih | Matraml rend
Palncate Ay
oed Taor Blin 1] 1)} o, a0 1,16k 1.1
Lt 1,643 | Helarmnsece
ranerswral Lin 1,011 babor
.
HIgAA Tard walns Lin) | Jrtiete sm ]| amewo | anm’| eseen | e
™ At arear | en
VA TUTAL FAYER A FRAT CIMUTPICATION TAM) CONTE MyAn nean
Jrduatyisl Yarts; 283
Bepshuivie »
Mighy Tard myire nm Might Aok, [ 1Y 17,000 | 304, ::.:n w
'
Pal{leqn and
Wlbeh Bngines L |t 2,44 1,200 4,04 l.n: ::CI“'HI. reet
[ LT nm TS “l 19,00 4,41 IS [1,]
#4) Pa I ntonaney
2.821 [
BUR TOTRL RUVEL 4 IMOWETRIAL YARD (OIT N0 10844
il and I J I l
Migigarstar Carn I 1,000 I Fon TEzatessl M, 11 &.4400 hii ] (4]

GRMN TUTAL

LML

0,81

4 304 pmre evllch englnes with milfler ot [an tredtient,
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TABLE 7=10

ESTTMATED COSTS OF COMPLIANCE WITH MIXLD STANDARDS BY YAND TYPLE
(Lay, 70/65)

Capital Total Aupualieed Total
Costa Capltal Copte Annunlleed
Hurimr D'er Yatd Coat rer Yard Coot
(§009d) {5000} (3000) (¢C00})
124 NUMD CLASHIFICATION/
INDUHTIIAL YARDD
Corpatiblar  (ly, 70)
#ith Load Test 10 208.5 2,005 4. 420
othar i1 115.5 1,580 5.1 M4
aub TuTAL 41 8,015 1,222
Mon-Compatiblas  (Lg, 63)
With lLogsd Teat 11 527.0 5,006 10,2 2,642
Othar k¥ 437.4 14,010 aaL.? 7,094
Hn TOTAL 4) 19,016 9,16
TOTAL FON HUNE YARDS H4 25,451 10,938
1113 FLAT CIAGHIFICATION YARDY
Compatibler  (Lay 70)
with foad Tost 6l 3.0 5,671 19,9 1,74
Other 106 3.0 218 1.4 426
BB TUTAL 107 6,500 1,642
mon-Coepatiblay  (Lag 63}
Mith JaAd Teat -3} N3 6,630 21%.0 18,003
othey 427 231.) 493,349 192,3 02,%29
8Un TOTAL 512 121,979 100,342
TOTAL FOR FLAT CLASA, YARDY 672 120,579 10,104
7932 IFDUSTRIAL TALDA
Carpatiblar (g, 70)
: Indueczial 410 3.0 1,410 LA 6%
Emnll Industcial 603 o 0 [} 0
SuUm TOTAL 1,073 1,410 [ L]
Mor-Cowpetible)  (lan 63)
Industzial [ 1} 223.2 147,981 65.3 41,294
Soall Industrisl 631 g 0 7.7 3,012
EUR TOTAL 1,004 147,201 40,207
TOTAL FOR INDUISTRIAL TARDS 21,309 149,391 40,904
KIFTRICTRATOL CArRd 24,000 2,640 110
MEAGURVMENT 3,0 5,070 1,036
GRANTD TOTAL 11,922 163,471
7-19
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environments {le.e. Indudstraiel or agrlcultural). The remalning rall yards

(approxinately 1869 yardu) are in mon-compatible cenvironments (L.o.

tesidential or commercial)s  The couty incurred by the rallroad industry

to achleve radl yard noise levelu of Ly, 70 for 2300 yards and Ljy
65 for 1869 yards are reflected in this table. Coot estimaten for
the treatwent of the refrigerater car [leet and the accomplinhment of
yard noioe level measurement are also Included., It wshould be noted
that Table /~10 connistu of unit couts, ctce, reluced to and found

in Tableu 7-7 and =8 rcopectlvely.

Data and inlormation presented in Tables 7=0, /=/, 7-8 and /=9
formed the basis of the varlous regulatory optliony congldered {n the
decinion making proceos. lore than 10U optious were lnitlnily con=-
sidered and thede were pnagrowed down to flves Additlonal custing
annlyses wore conducted, as necessary, to ciuable the deciosion makers
to compnre gptlons. Appendix L presents o suwwary of the awddiclonal

cont analyses.

The: information of Appendix L led to the selectlon of optlon A ao
the candidate optlfon for the propouved rulemoking, To furcher assess
the impact of the candidate option on rallroad companlies, financial

anulysea were conductaed and are presenced in Appeadix P

Landd Purchase to Mewt NolAa MHegulntory Scudy Laeveln

Thae following procedurse was udad te cutlmate the coste for land
acquisition. land acquislvlon ropresenta the other ovptilon aunlyzed
for the purpose of meating the apecifled nolde regulatory study lavels.
Thn preceding scetion (Section 6) deacribed the analytical methodology
followed for calculatdng the envivonmentnl nofsce dmpact on the popula-
tion exposod to callyard nolac. A aimilac analytlcal approwch was
vaed Eo calenlate avasn bayond rallyard property lines by yacd type,
Level of activity and place slnc.

To develop the estimated coats for aequiring land to maeet the
various nolee regulatory sty levels thac related to thase arcan,

a atep=hy-otep proceduce was followed that Lo denscrlhed balow.

=20
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tep Le Using the selected rail yardu which were drawn at rondom
within the yard type and place sfze matrix (sece Sectlon 6 for a
detatlled ddocussion of thds procedure), U.S. Geological Survey
wapns and other sougces were proceted to construct map overlays
containing the tdentlfication of arvas by land use beyond the
rallyuard property line out to o diustance of roughly 2000 yards
around cach yards The land use categories indicated were in termo
of non-conpatible land (1.ecs resldential and comnmerclol) ,compatible
land (e, Industrial and agricultural), and undeveloped land.

Step 2. Lach yard map overlay was analyzed to determine the per—
centage of land related to the 5 land une categorics.

fitop 3. Statistical analysis was perfomed uslog the informustion
duveloped in Step 2. The analyses wan performed to derive a
typical or avserage model for cach of the 12 cells comprising the
rallyard type ond place olze matrix in torma of the 5 land use
categordien. ‘Thoe reuulte of this analysls are presented Lo
Mipendix D,

Step A LBatfmates of cont te purchune land for cach land une
eategory were daveloped on the hasle of information that wan
collected Erom varioun vources.le Zs Linted below axe the
estimated costs (current dollars per syuare Foot) to purchase the
varloutd land cateporien.

Eotfimated 1978 Land Priceos

Land Uae Cateporica (dollars /aquare foot)

Hesidentinl

o Single dwelling unit 5 hA.84
¢ Iltiple dwelling wunit 30ea5
Comnercial 251
Induatrelal L.66
Mgricultural .01
Undaveloped#s 0.0l

rAsaumed equivalent to agricultural land pricea.

Mditional taformatfon about cthe derivacion of the indicated
prices in presented in Appendix D,

Step 5. A computar program whiich represents yarda by type,
lavel -of activity and place slze was executed for sovecal cames
to calculated arean boyoud the yard propecty~line containod
within apncific molae leveln at ! ¢ incremeats starting from a
pre~determinad baseline lavel. The canes oxampined included
caleulation of arcas asmsumling: {a) existing anvicopment, no
rofne ahacepent procedures uwsed; {b) Ly, 75, 70 and 65,

I-21
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TADLE 7=11

LAND ACQUISITION COSTS FORl VARIOUS REGULATORY STUDY LEVELS
{DASELINE CASE*)

WITIOUT EMPLOYMENT OF HOISE CONTROL TECIHNOLOGY

o571 (Millions of pDollars) DY REGULATORY STUDY LEVELS
Type of Lo, 75 Ly, 70 Lan 05 Ly 60 Ly, 70765
¥axd Cap. Ann. Cap. Ann. Cap. Ann. cap. Ann. Cap. Ann.
Hump 1,270 207 7,786 1,270 27,568 4,497 47,420 7,729 26,3249 4,295
- Flat 600 99 18,039 | 2,940 122,002 | 19,806 182,436 | 29,737 104,942 | 17,1006
|
~ Industrial - - - - 09,509 | 14,590 201,039 | 45,009 80,543 {13,129
Small Ind, - - - - - - 54,045 4,609 - -
Total 1,878 306 25,025 4,210 239,100 0,973 hG4,040 92,004 a11,834 34,5130
N HBaselina noisn levals and land arean gelated to law, medium and high activity levels for hump and flat
yards and typical activity lavels for industrial/small induatrial yards.
Cap. ~ Capital consto
Ann, = Annualized conta

M 4 10W HENTY L3330
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ASSUMING EMPLOYMENT OF NHOISE CONTROL TECHNOLOGY TO MEET Ly, 75

TADLE 7-12
LAND ACQUISII'ION COSTS FOR VARIOUS REGULATORY STUDY LEVELS,

A' PROPERTY LINES OF HUMP AND FLAT YARDS

b

cosT (blillionu of Dollara) DY REGULATORY STUDY LEVELS
$§E§ of A*}ﬂn 70 Lan 05 .__,,ﬁ_,fgp [y} Lgy 70765
Cap. Ann. Cap. Ann. Cap. hnn. Cap. hnn.
Hutip 1,864 629 20,116 3,279 57,6306 2,395 18,638 3,038
Flat 15,2094 [ 2,493 ; 121,000 (19,723 | 315,170 51,374 | 113,722 | 16,537
Total 19,158 | 3,122 141,116 | 23,002 | 372,814 60,769 | 132,360 | 21,575
TADLE 7-13

s e i e e e E—

LAND ACQUISITION COSTS FOR VARIOUSL
ASSUMING EMPLOYMENT OF NOISE CONTRCL
AT PRODERTY LINES OF NHUMB, PFLAT

REGULATORY STUDY LEVELS,
TECINOLOGY TO MEET L4y 70
AND TNDUSTRIAL YARDS

N CasT (Milliana of Dollara) BY REGULATORY

STUDY LEVELS
Typn af Ly, 65 Lyy 60 Ly, 70/G5
Yaxd B Cap, Ann, Cap. Ann, Cap. Ann.
Hunp 7,62% 1 1,242 15,214 1 5,740 6,929 1,120
Flat 47,087 | 7,806 | 207,359 7 35,430 ] 44,917 | 7,321
Industrial - - 74,0080 | 12,075 - -
Total 55,500 | 9.040 | 116,653 | 53,245 | 51,846 | 8,450
Can, = Canital copts
Aun, =~ Annuallzed conty

7~23
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reupectd sely, at property-line of yardy uwsing nolue abatement
procedurcs an upecified previously In this Sectlon. Appendis
I containn the data indicated in the arvas contained within
the varfouy nolwe leveln.

Step 6. Using the rewults of Step 5 and comblining them with the
products of Stepo 3 and 4, the cotimated cout to purchase luamd
win calculated. The capital costs are shown by type of yard by
the varloun noine regnlatory study levels. The grand totol or
bottom line capital couts are indicated aleo for cach study level.
Table 7=11 represents the cate where netase sbatement proceduren
are not uned. Teble 7-11 contains the eotimated annual ownlng
cxpensen for real estate which smountu to approximately 13 percent
of the original land purchase prilce. Appendix D diseusses this
pubject in further detoatls  The additloual tableo encompasping
Tablen 7«12 and 7-13, are formatted in o simdiar way to that of
Table 7=114 however, the cawven preseated reltae now to employment
of attlected nolne abotewent procedures o mect the specifled
regulatory otudy Jeveluo.

POTENTIAL COST BURDEN ON INDIVIDUAL RAIL CARRIERS
(MAJOIL AND OTHER NOADS)

The expected couat of compliance with a pofse regulation will not
£all equally or proportionully on 1ludividual rallreadn. This scction
examinoy cach individual major rallread company Ao terms of cthe pumhers
of yarda awned by type. This fuformacion wan extracted from the FRA/DOT
dats bane.Z Soms figmn have o dleproportionataly large oumbor of railrond
yardn, whila othara have a smaller nupber compared with the sire of their
oparationa. The rail earclecn which have a relatively larger numbar of
yarda would bo expected to bear a dinmproportionately larger cost burden

than thowse with ralatively fawar yards.

Table 7~14 prasents threo groupings of railread tirma with: (1) an
above ayerage number of yarda, (2) an average nurher eof yards, and (3) o
balow avernge nuwber of railroad yarda. The eritecion used to calculate
propoctionality was revenua ton-miles. If a company owna ahout the dane
paccentage of tha total number of yarddg as ity percantage of the total
ton-milos of revenue, it ls consldered average. IL the percentage of
yardn it owno 1a amnll compured to tha percentage of revenuw ton-~miles
it operacea, 1t In clanaified an below averaga. Tabla 7-14 shown the

reglonal claamification of thea ruil carciers, too.
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TABLE 7-14

DISTRIDUTION OF CLASS I LINE-HAUL RAILROADS (UNIFORM ALPHA CODE)}#
ACCORDING TO THE RELATIVE RUHLBER OF YARDS OWNED

CLASS T LINE-HAUL MATLROADS LY ICC DISTRICTS
ICC DISTRICTS IN TUE YiAR, 1976.

EASTERN SOUTHEHRN WESTERN
INDEX DISTRICT DISTRICT DISTRICT
ANOVE AVERAGE BLE cco ATSE
cr LA BN
hid s0u DRGW
mp
I
SGH
ap
ue
AVERAGHE o PG DMIR
REP 166G FWn
KCS
SLSF
500
He
BEIOW AVERAGE ho GA CNWT
rall XL MILW
B RI
cY Ci
CEIL MKT
COHRATL e
m TH
ms T
I}
FJE
GTH
irc
LI
MEG
LY
Wi

# Namen of each rallroad company sasociated wich thia list acw
presenced in Appendix F and are kayed by the Uniform Alpha Coda
noted above. The guubar of yards related to edsch road ara
liated in Appendix E.
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Thiv table should be interpreted with caution, as there in uan
Implied assumption that the yarde are homogeincoun. It io possible
for n raiiroad company with a dispropertionctely large number of yords
actually to experience less than average couts to quict chelr yards.
However, 1f the coots are typieal, the above av:irage companien would
buar a larger part of the total; the avornge companies would lncur
average coste; and the below average group would incur lesys than

AVETHEE CXpendet .

In previouvs tables {(7-6, 7, 8, and %) complisnce costo wure coati-
| mated by yoard type for each study level. Using the FRA/DOT data bose
the numer of yardoe by functlon and typu wera tabulated for cach major road.
‘ On the bauals of the data developed by yard function and cypa, the
i following tables (Tablea 7-15, =16, =17, and =18) were decdved, and
! these data repredent cont vstimates for each individual major rallrond
' campany. The railrond companies are grouped by regton and indicate cho
! agtinated compliance conty to meot the speeified Ly, study levelas
Appondices K and F respectively contain informdation shout the aumber of
yards owned by firm and the hiform Alpha Code designations to dectermine

the company name.

Shown halow in a List of chose ficma having the greatest nunber
of yards affected by the nolse study levels and, thereform, tha largest
catimated cost burden to quiet thuir yards. Tha 1iscing shown s
componed of the mont heavily impacted railroad Lirme by Ly, study
laval.

STuDY LEVELS

- Ian 75 Lyn 70 Lyn 65 Lyn 60
“ CONRAIL CONRALILL COWRATLL CONRATIL
sou BN BN BN
. BN M NW NH
' } se RO RO BO
; N CHWT ap 5P
| RO "
i 7-26
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e s s s 1

CLASS 1T & OTHER RAILROAD COAPLIANCE COSTS FOR STUDY LEVEL 1

1ﬁ zn 3 ‘1 LR} 5
EASTERN 2307 #38 C 77T OWTTT 599,87 139,67
300 Gty 12 596.0 156,7
sy 1I1C 4 202.0 51.6
K36 LI 2 66545 13,5
5507 HW 77 1417.5 537.4
86_mec 3 199.2 52,1
626 PLR T 572.0 136.3
663 RPP k| 329,0 4.9
ct 223 5707.3 210h.6
839 wn 7. 690.5  170.h
120 cCr 2 196.0 ua.8
_105_ce . A___ 1910 2.9
12977 cE 7 221.0 65.0
125 €0 . ___ 81 . _ 1340.5 433.0
19% " pif 9 587.0 151.6
208 DT R 6813 15041
205" D73 1 Ni.5 66.3
56 _paR 2 236,31 54.9
6% Dn g 103.5 17940
_ 61 DLE B . 8562,0 . 125.6
50 pO 67 1667.% 58345
SOUTHERN 724 500 38 1290.5 an3.n
2 sen Rl 10515 0 W36,0
HWan LA k¥ 1084.0 363.6
_A50_ TCO_ %1 . 1151.0  _ H12,7
299 GA 1 193.0 RO.Z
263 _BEC__ A ____ B6H.5 _ 127.6
WESTIRN VRIS pwp @ N300 AT.5
268 Trun [ 565.0 130.6
400 KCS . B___ 894,00  158.3
490 " KT 13 614.5 170.5
_®BZ 800 _ . _20__  6B2.2  193.8
Hou Txp 37 1010.68 369.9
JOB9 mwp_ L 93,0  _AB.3_
698 53y 11 702,95 7 T176.0
L1210 8p . A7 2006.2  620.9
623" 5187 19 807.0 25%.3
L8002 op 35 . 1592,2  A57.3
769 “TRM 1 191.0 ha.3
162 .71n A 196,11 86,2
LI T 5 575.0 1ha,2
L R2__KTSR. ... 58__ _ 1627.2 ___518.4
197  pRGW u 691.5 177.0
RN pAxE. . A 559.0 ___126.9
157 <5 2 556.0 12842
85 BRI 2% 236,00 __ A22.7___
WO nILW 50 1096.4 B12.5
LA o L 63 979,30 w09.0
T6 BN 873a1

L

R

TADBLE 7-15

29 2621.7

LRDASE ) 2188 R19RILE_108Q.5

OTHRRA

114 0076.5  2709.8

Legand:
1-pCT Coda

2~Uniform Alpha Coda

J«Ho. of Yarda Quicted

A-Capital Cont (3000)

S=Annualized Cont
(35000}

A listing of raillroad names by ACI code and Unifeorm Alpha Coda

in given in Appondlx P,

1976 dellar, a discount rate of 10% par year iz awnumed.
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TABLE

7-16

CLASS I & OTHER RILAROAD COMPLIANCE COSTS FOR STubY LEVEL 2 “‘dn 70}

1+ 2k k! FLL] 5
LASTERN 239 T T T 8 TTTUTE96US TTT 16501
300 GTH 23 629.0 172.1
s ITC 6 200.0 50,0
hl6 LI 1) 670.5 7.7
5507 0N 131 170.5 ~670.3
W56 fEC 5 205.2 56,9
it LY 11 593.0 10,1
663 prp k| _ W20 96.2
cH 522 7330.3 2737.9
839 w8 0 696.5__ 173.2
120 CV 5 205.0 " §3.0
105 @F Vv _ . _1930___ n2.9
129" Cr1L 10 230.0 70.0
125 co_ . 81 1845.5  _ 6802.0_
195 DN 20 620.0 167.0
208 pTT. A0 7025 _ 167.9
205 DIS 2 308.5 69.1
JS6 pAn 52823 | ST.T
&9 LA 24 T5H.5 202.8
61 _DLE L6 _ _ 568,00 _ _1280.4 _
50 DO 118 1881%,5 664 o6
SOUTIRRN 728 50U ne6 1918.5 595,9
JMe2osen 2% L WS L 819,09
FETIY 85 1240.0 463.3
A50 Ica___ 99 _ _ M97.9 __ S0W.0_
299 QA .4 196.0 09,7
_263 _FFC_ 6 _ 5735 _iN.8 _
WESTERN _236_ oW 1. 193.0 HZ.9_
2607 PHD 5 565.0 i30.6
ROO_ KC3. 16 ___.618.0 _  169.5
890 KT 16 623.5 174.7
AB2_s00 .31 __ __675.2__ 208.8
' CET O [ 67 1289.8 W53.1
| LA%9, mie — 26,0 W5.T
: 694 88 12 708,5 176.0
S ge 982208, 750,
693  5Ls°F 38 360.0 307.2
Jho2 op 66 3767.2 | S2n.B
769 PR 2 196.0 09,7
Y LY O \. DU Sy 1 T S | Ty SN
ano  wp 1 593.0 152.6
CR2 ATSP. 95 ___1930.2 . _612.0. _,
197 phaw 10 712.5 6.4
S T 1. 8. SV AN Iy & PY + SEDRIN | 1 I
15'; ] Gg 1563.0 113,08
RS RY LB D480 3730
140  RILW 92 1121.4 594 .0 Legend:
J1av o oemw NS 3130.3 __8083.2. . 4.
76 on 14 3086.7  ¥gu3,1 L7ACI Coda

ELASE Y RART | AB5HILS _IBRARAG

“aturns T

K

AR 2 TUY UTAY LS53H

a5 T TeAZ05 T 3057.0°

728

2=tmiform Alpha Codo

3-NHo. of Yardsa Quiated

A-Capltal Cont (5000)

5~ Apnualized Coat
{$000)

A limting of railroad namesa hy ACI Code and Unlfarm Alpha Code

la given in Appendix F.
1976 dollar, a dincount rate of 10% por year in assumed,
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EASTERN

SOUTIIERR

WESTERN

TADLE 7-17
CLASS T & OTIER TATLROAD COMPLIANCE COSTS FOR STUDY LEVEL 3 (Lgn 65)

T

1 2% 9 . _ Qhn 5
230 BIE T U3 T TTT2s60.97 7 1231.37
308 GTH S8 56959 3185.5
50 1ITC 6 1529.0 969,90
416 LI W 16577 663.4
550 HH 100 3ns3.0 19316.0
w56 MEC B 1306,7 _ 761.5 _
626 PLE 16 3016.3 TTIM01.5
6631 Arp 4 1200.9 60846

cH 709  125590.7 6G037.2
839 WA 22 2560.9  1692.7
120 c¥ 6 1306.5 636.2
A0S CR VW33 24,0
129" "CER 13 2330 7162041
128 o6 . 113_ 197990 12054,0,
196 DH 23 5026.0 2620.1
200 0TI .13 __taom.s 1306.5
20% 0Tg 2 8511 329.4
56 BAR_. ____ & 1342,8 _ 760.49

69 DN 26 6143.7 T 2700.2
&1 pLE  _._ 6 . 1889.8  1023,8

50 §o 181 20550.9 17297.4
724 500 144q 21560.3 118379
_Tt2 _scL_ .. 180 A011%.2 _14477.2
NTTRRY 111 20701.8 10265.2
Lasn 1ca 132 23610,7  13610.2
299 GA 7 6366 44,0
263 reC .9 .. 189%.3  922.31
296 _pEp _ 0 8133 _ 106,8
268 FED 10 1666,5  1128.6
0D RKC3_ . .48 ____A182.8  3306.3
BT T3 Rk G140.] 3992.0
482 500 A8 ___ T50W,5  4849.8
“n9n” Rp 1357 T16355.9 T10007.4
5%9, RuP L T o B36.G_ JHN.0
694" sEw 22 3456.1  2435.1
721 ar 210 2a128.7  J24B6.0 |
693 sLSK¥ 76 6%535.8 5469,0
Be2  op 126 16738,9 9772,
“Tes Taew _ 7 636.6 Iu4.0
762 e A 626, u3T.T..
asn Tup 3 06,3 1572.5
. R2 . ATBP. .. 173,,__,_23250..1_ 14725.9. .
197 DRGW a0 3017.5  1496.3
213 xR 9 LRI 979.2
157 ¢s 12 1889.8 819.4
WS R L0 15128,9,  BO2T.0
130 nILAW 145 21895,0  131548.4
131 cxw 150 26570.8  16200.5 .

76 A 297 haGu1.9 26387.6

A Y

CLASK_ Y . 66 57751%.6 J24833.2 .

oThErs T T Be3

T87265.9 415905.0

legentd:

1-ACI Codo

2-uni form Alpha Coda

Jrtlo. of Yardo Quioted

A=Capital Cost (§000)

Sepnnualized Coat
{2000}

* A lntding of railroad namea bv ACT Code and Uniform Alpha Coda
ia glven in Appandix F.
te 1976 dollar, a dlscount rate of 10% per year 1s assunud.

1-29
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TABLYE 7-18
CLASS I & OTIER RAILROAD COMPLIANCE COSTS FOR STUDY LEVEL 4 (I, 60)
1% 2% k| LA 5
EASTERN T30 R T 03T TSI T 200503
308 GTH 20 5695.9  1105.5
354 I1C 6 1529.0 M98
K36 LI Cow 2627.9 137.8
550 AW 180 0%5235.2 20732.0
456 MEZC_ 0 1306.7 81,5
“B26TPLR 16 A016.3 T 0.5
663 RIP A 5219,3 . 2236.6,
ch 7097 188637.2 91605.1
839 Mmoo _ 32 45311 2666,7_
120 " cv 6 1306.5 63642
LI - B ¥ - PS: S < LI
129 ‘cEx” 1 2433,0 6201
129 Co_  ___N3_ . _29650.0 _16326,8 _
- 195 i’ 23 5026.0 2620.1
: 208 0TL 13 . __ W9T7.7 ___2120.5 _
; 205 DTS 2 2021.3 1103.4
‘ _ 56 nam_ 6 3343.0____ 760,92
! 69 un 76 8113.9 3554.3
i 61 mLR | _ _ 6 . AB0%.A _1021.68
! 50 BO 181 W2342.3 22715.4
i SOUTHERN 728 500 10§ ATIN.Y 17629.9
i M2 scn o, 180 360498 16792,2
, “Ray LR 111 20562.6  123361.2
_A50 1ca_ __.192___‘_..}.1__“95..5 _6726.42
1 299 GA 6366 34h.0
| L2633 Frc 9. .. 1895.3_ _ 22R.2
. FaT .‘.2‘6 n'? - ) !‘_1343 1Q§l.a...
! HESTERN 260 T FHD 0 1666.5  1128.6
i koo KCs 28 ¢ Ri62.0___2300.3.
| 490 HKT 33 RI40.3 2992.0
‘ ka2 | soo aa  ___7504,5 _ 8849,8
; 5987 pp REL 22266,5 12329.4
! ...559 L1 ._-M_L,,_. Mah_ 99,0
i 694" T 53N 5624.3 12091
J121 5P _M.an_ .. 39090,3 _1R67H.0
693 3LsP 16 13473.8  1a11.0
BO2 OR 136 24619.7__12075.1_
769" TPH 7 636.6 an4.o
JJ62 _an 2 636,17 H31a1
“Bu0 WP 21 3016.3  1572.5
22 ATSP. AT L ATWTLS 1782149
;51!; DRGH 3o 49a87,7 2270.3
. L PEXR. 9 211,17, 979.2_ vrid] +
157 "cs 12 1089.0° a13.4 Lagend:
::g., nxi_l..n...._;g.g._..hzlgggg.g_,igg%g.hl.. 1-ACI Coxdle
131_CRY . 1S4, 28545.0 16974.5.. - uniform Alpha Code
76 oM 297 6R3N3.9 3R127.9 3~No. of Yards (uleted

A=Capltal Coat (5000)
s-Annualized Cont
{5000)

2.413921.1.,

LIS Y 3695000032,

"oTHERS T 503 108936.7 50019.6°
* A liating of rallroad names py ACI Code and Uniform Alpha Code

ia given in Appendix F,
A 1976 dollar, a discount rate of 10% por yoar is aspumad.
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Attt aoc o

ECONHOMIC IMPACT ANALYSIS

Intraduction

The preceding discussion developed the basic informacion required
to perform the ecconomic Impuct onalysis on the roallread industry and
indi{vidval rallroad coupanien that iv detailed in this presentation.
e material chat follown describest a) the cffectys on the induvtry
resulting from the complisnce eapenditures cotlmated as neecensary to
tchieve various noivae sbatement regulatory leveln; b) the financilal
analynis of major and other roads, thot uves varloun measures to asoeos
an dndividual company’s abllity to ment the varlous regulatery levels;
and ¢} u further claboration of the economic impact on major sand other
roads resulting from compliance with various noilse source shatement

regulatory atudy levelas.

Factora Affacting Railroadn

Aa shown in the table below there are conniderable diffeccaces 1in
coat to actileve the specified sntudy levels of nodlam abatomant. Aleoo,
there 1o a conalderable difference in cost depending on whother nolne
abatement tachniques are employed or whether atjacent land 18 acquired
to extend railroad property lines (Lf and whera land purchase 1s

phyaically poasible).

The coata of compiinnce are shown in che following table.
Table 7-19 presenta for cach regulatory study level, cthe costs of noipe
control through the use of abatement proceduren, and the cosca of
acquiring land beyond rall yacd proparty to achieve the varioua nolaoe

levela.

Thene catimatas repraosont pational aggregaten, banad on typleal
yard aftuations. In gencral, the ratlroad Andustry could be expocted to
choose nolra asbatement techolguea tn liaw of land acquisicion, because
of lower costa. In apms cases, however dus to local aircumstances, land

scquinition may ha Lleaa costly. As presented in this section, coatn

7-31
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TAULE 7-19

ESTIMATED COSTS OF NOLSE COWTHOL AT DIFFERENT HEGULATORY LLVELS

By Noine Source Control By Land Acquinition

Study Level {(Millionu of Dollars) (Millionns of Dollarn)
Lan Capital Amnuanlized Capital Mnnualized
5 37.8 9.0 1,880.0 310.0
i /0 49.4 16.8 25,830.0 h,210.0
| 65 63%9.0 355.0 239, 100.0 36,970.0
: (04} B8683.3 451.0 564, 940.0 9%, 080.0

I

' 70/65n 311.9 165.5 211,830.0 34,530.0

A Dupotes ntudy level consdats of Yy, 70 Lor compatible land which
includes induatrdal and agriculcural land wae categovles and Ly, 65
for non-compatible land which includes renidential and comnmercinl land
use categoricn. Undeveloped land La excluded from consideration for
thip atudy lavel.
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have been cstimated for comblnlng land acquisleion with nelse source
control. The incremental cout of achieving specilic noive levelu with
land acquisicfon after using noioe source cantrol, far exceedu the costu
of uning noluse source control technology alone« In an ousessment ol the
overall impact the more reasonable ansumpt lon would be chat che rallroad
industry, in general, would Lmplement the leatt-cost approach, {({.c.,
nolae source abatement procedurces) cather chan the purchase of adjofining
land at n mueh Wgher cost. The cconomlc impoet analyuis, thurefore, Lu

based on cout of nolsce wource abatement.

e financdnl Lmpact on raflroada would involve two bhaslc considera-
tions: 1) the need to ralve capital for the purchase and installation of
the equipnent, ond 2) the need to cover with increased revenueds the

reloted addiclonn) recurring expeaases required to meet che noloe standard .

The Nead For Capital

Ag phown in Table 7-19, tho costs of employing noise sbatement
procedures rines sharply between study levels 2 and 3. ssouming n
regulatory lavel sst at 70 Ly,, the added capltal requirement of about
$50 million would not be particularly nignificant when comparced to the
rallroadn industry’s normal capital spending. Capltal expenditures by
Clapn T linu~haul railroads amounted to $1.7 and $2.2 billlon in 1976
and 1977, rewpectivelys In addltfon to the caplital mxpunditures made by
rullread componles, an odditienal §0.7 billioa in railroasd invescments
wan jande by rolated bndustrics, ratlskng total reilroad capltal sdpending

in 1977 to §2.9 Klllon.

Timing 4is also o conalderation. It 1s unlikely chat the capical
spending on installacionn asdoclated with noise abatement wonld all
be made in a aingle year. Tha compliance period for tha regulatlon ia
envialaoned to take place over a fi-6 year perlod. The addad capital
expenditures thersfore could ba neheduled aver a four~yoenr period,
thereby amounting to an average of approgimately $12.5 million per
youx « This additlonnd capital expenditure of 512,95 million per year

would add lesa thun one-half of one percent to tha levelsa currencly
{ 7-33
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TADLE 7-20

RATE OF RETURN ON NET WORTH-
LEADING CORPORATIONS

Calendar Year 1976

[ IDTRTL

I

*
o,

[

._.J-.L_.lﬂnuJuquu

Tt Th
ot il

Avmen gegrjtt u-uo.
Milotes, Rirthey, pleming rstreen
oy Thai

rrtrape g

HY A D i
o5

f=ar—sl’ 5 I
s ey

"vlll"-‘

L

ltl'"‘!l

Pain T

I'l“ llH-u
Mk poe

“"f“'!-'nf-ﬁoﬂ:‘m'l-m;’:-nﬂ«

ferm e mmbianing
trdprivey pod l—--hnv—

—
e, Fhesef by

B e e
1w oed o ou
s, Jﬁ:’n W I

0, ey
oaet rmd 1106 TPy

b D s AT
[t )

n. CLATE I RAERY

sl prine

ten pot
g (i

P

4:7-.---',

Reid Lo Raua L I LY

I

g ]
“Bet PETIRT frpreveste parevy ol

10 e
Avmpinl nuu '

7=33a

e e e e e e s T Ll e T e O

Pewrvey  FH Frosh {Toreenly Firrs Prriemd (g povh o Py trr0), Amaawtp dipemar brtien, spidh 9N,




AU 31UV TYAY 1S3

belng upent by the rallroad Lndustry. It iv cotimated that achieving
the 65 Ly, level would result Ln o more pignificant capital requircment
of $639 willlon. Spread over o four-year perlod, the annunl requirement

would amount to nbout G percent of average Industry capitul spending.

Although the added burden at the Lgg 70 level and perhaps the
Lap 03 level, appears to be of medest proportions, Lt must be recognized
that certuin rallroads are in finounelal difficulty. TFirme typically

obtain capltal from thtee vourcen:

] Internally from retained coraings
® by borrowing in the copital markets (notes and bonds)
. from equity inoucs.

Cansidering the ratlroad {ndustry’s general financial condition,
i may bo difficult to ruilwe capital in any of thosve ways, There are
some exceptions, of courss. Seme railroads are Linanelally healthy and
would have little difficulty ratsuing caplital, eithar intecnally or
exterially. However, the majorlty are pot very profitable, and COHRAIL
requiren direek government oupport to remain operationdl. A dotailed
diucunnlon of CONRAIL 1u presented in Appendix J.  There ace enough
poorly percforming figma to bring thae avarage condition dow to a

ralativaly low laval.

In 1977, tha railroad iodustry’s roturn of i{nvestment wan 1.)
percent which i1s low in both abwolute and relative terma. Table 7-20
1llwtrates the relatdive prafitability of raillroada whan compared with
ather induatrien, based on atockholdara’ equity. Thia low pate s
indicative of low nat earnings which on the average makes intecml

financing of large capital requicements very difflculc.

The rolntive unprofitabilicy of the railrond industry alwo wiversely
affecta tha termas of debt fipancing of fixed ansute on which the return
ia low and rinks are high fLor marginal firmes. The gaklroad fpdustey 4n
in a relatively poor ponitfion to compete for caplcal funda. As Table

7-20 vhewa, among 72 industrien, railronda are next to last in profitabilicy

rulative to cquity or nek warth.
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The purpose to which companics intend to use financing alvo weipgho
heavily on decluions to lend. Capleal to upgrude equipment to improve
carnings 1o more likely to be maode avallable at reasonable coutu than LE
its purpose 1is non-productive fixed plaut. Unfortunately, investmentu
in nefse abatement devices would not luprove corulnys and the profic~
ability of the industry, und thercfore would be relatively more difficule

to finumnce.

Opnrating Expennen

In additdon to the Induatty’s problem of raialng the coplital necded
for a nolsc abatement program, there 1o the related burden from the
increaned aperating expeuoce of rallroado. The resultding cost inereasuow
will be in termn of the added capital recovery requirements and the new
operating and malntenance expeasen of the needed nodse osbatement proce-
dures and cquipments  The cffeet that theoe Increases will have on
railrund markete is an Important considerstlons Of concern is the
extent to which frelght rates would have to be rafuced to recover the
incressed costn and the effoct that higher rates would have on the
volumg of shipments and revenuwesa. The subpequent analysis provideds
entimatus of anticipated changes that might result from complylng with a
nolae atandard in terms of rolative {ncreapes in pricos, decreasas in
demand, and changes in the cmployment levels for the major and other

roads examined.

Tax Conatderations

Tax conadderations could also have a signlficant fmpact on the
coata of nolse abatemeate In some cascea, taxes would hava the effect of
raducing costs, and in aoma casea, Caxes would Incrense comts assoclated
with noise nbatement. Sincae the financial poature of the companias
analyzed varied, potential impacts are llkely to differ connfdegahly
depending wpon L) the techniques adopted by railread companiats, 2) loeal
cax proviasiona, and 3) coch company’s financial condition; thurefore, no

adjustmenta were mrada in tha coatn dus to tax considerations.

7-15




1

A 3 TEV IRAY 52

-

The Tax Reform Ack of 1976 contalng a wpeclal provision for
rallroadis Inveutment tax credits can apply to virtunlily all of the
1977 and 1978 toax liability for rallroad companies. Thercaftur, tox
preference decreaves by 10 percent vach year until it reaches the

norwal level of 50 percent in 19243.

Inveatment tax credits will reduce Investment costs by 10 petcent
for qualified fovestmencn. To qualify, investments wust be in equipment
(racher thon real propecty) and muut have s cconomic life beyond a
certain time poerlfod or the credit fo reduced. Hew gtructured In rail-

road ynrde o quict nolme may not qualify.

Unlike o deductible buslnens oxpense, an fnvestment tax eredit
cun be deducted directly Lrom the amount of cax payable. A rallroad
company operating in the deficit, however, would bo limited in bepefiv-
ting from such a tar bencefit.

Lacal ptoperty taxes are & conalderakion also. Moot local property
taxes are basad on property valuaclon. The comdtruction of new strue-
turea, £or exampla, wounld have the effect of fncreasing the valwe of tho
raflread propecty and, cherefare, the proparty tax that ment ba paltd.
Such un increame in proparty taxea would Lncruease the anpual expenaan
agauciatad wicth nofae abatemeat .

Increanes in eperating costs due to noise control also can have a
tax efkect. If increased operating conts roduce profits, the lons would
be reduced to some cxtent through the convequent reduction in corporate
Lax paymenta.

To conclude cthis discuwasion, there sfra a punber of tax conaidera=
tiona that would prohably have the effect of reducing the costa associated
with noima controls. However, aame puewber of these could have che
oppasita effect of Ancreasing the tax burden. Tha averall effecta would
vur'y depending wpon tha particular rallread, ito noipe problems, Feanibla
mathoda of abatemenr, and the company’sa financial poslflon.
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Accounting Conniderationn

For track and troad bud expendicuren, raillroad companics utilize
betterment accounting in contrast to gencral accepted acecounting proce—
duren YGAAP). Thio method of accounting may possibly be uued for
certaln noisme abatesent expenditures such as retarder barriers and

releasablo cetardera.

Betterment accounting treats malntennnce, repoir and ronewal
outlays for track and road beds an operatiang expensuos when they are
incurred. 1f treated in this manner, coapital recovery cxponses for the
ttenn affected would have to be treated differently. They would have to
be showm an expennces incurred for apecdfic time perlods which wao not

conducted in this study.

The portion of the expenow that ropresents an improvement would
be capitalired in accordance with bettermuent accounting practices.
At this time it is uncertain as to whather auch expunditures would ha
intarpreted a# improvements in terms of noise abatement, or whether the
inatallation of noime abatement techniques would be viewed aa track and

rond bed expenditurea.

Availability of Necessary Noisa Abatcment Hateriala and Fquipment

»
It An highly unlikely chat the cmployment of rallread nofon ohate-
ment techniques would ha fmpeded by any materinl shortagens For the

types of materialm that are involved, the amounta that would he required

reprasent. only A small porklon of the quantities currently belng produced

in the Unired Statea.

A variety of materfala would ba ruquired for inatalling the nolde
abntement aquipment. The major materials nocded for noise barricers
for rotarders are sound abeorptive materialns, panels and metal moah
to hold the acoustical material to che panecla. Master retarders are
150 feat in length, on the average. Group ratardera average about 100

feet in length. Aasuming chat noine barriera would be inastalled 10 fect
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high on both sides of the retarders in all 124 hump elasuvification
yarde, there would be a requiremeat for 1,860,000 square fect of
barriers. Barriers involving this amount of wquare footage resultu

in a need for equal nmountw of ncountical materinle, pancls and meoh.

Acountical fiberploaan could be uned as the sound abworptive
material. Preoduction statiocics for 1nuulatlon type fiberglass are
unually expresscd i{n welght. A square foot of acountical type L[iber=-
glaan weiphs approntmately one half pound. A requirement for !, 860,000
oquare feet of fiberglass for the barricero would reoult in a requirement

of 930,000 poundn of L[iberglans.

The compliance perfod preveatly under consideration io approximately
four yeart, The requirements for materials phould aloo span that four
yoar perlod. As a consequence, approximately one-fourth of the necesvacy
materials would be required sach year of the compliance puriod. The
annual requicement for acoustical Elberglana therefore, would bo onu-
fourth of 930,000 or approximately 233,000 poundn for cach of the four

years.

The annual production of fiberglass inaulating materials 1o
approximataly 2 hillion® pounds. The requirement, therefora, only

repreaentn 0014 of the nution’s anounl production.

utdoor plywood panols can be waed as barcier panola. The vape
nquare footage requicemeat would apply to pancls, L.e., 1,860,000
Aquare feet. Inammuch an this amount Would also be spread over a
four year period, the sunual requirement would be for 466,000 agquace .
feot of panel. Annual production of exterior acftwood plywood in
tho United Scateca 1 approximately 13 billion aquare feet. Tha harrier
requirement, tharafora, 1a an extremoely small fractlon of national

production.
Thera would be a similar cequirement of 1,860,000 square faab
of wire mesh to hold the ncoustical material. The paclonal producs

tion of similar macerinls, ueed for a vaciecy of applications, but
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primarily fencing, is currently approximately 3.4 billien square foecet
xlnnuully-f’ 3pread over a four year compliance perfod, the noiuve
barrier requirement would cqual 466,000 vquare feet. UOnce aglan,
anly a very small fraction of the natlonul output would be involved
in the requirement for railroad yard nolse control.

Aother significant requirement for nolse abutement in the construc-
tion that would be required to abate potloe cmanating from load test
adtens The railroad yoard nolse abatement requirement s for $1%.6
milldon vf Industrial type constructlon. This requirement would
aloo be apread over o four year period, and thercfore amount to $4.9
million per year for the four year complionce period under considera-
tion. Approximatuely §8 billion? Li expunditurcs for industrial
building construction are made pnnually. The load teot site require-
ment would only vepresent 0006 of the Lnduntrial construction now

heing carxvded out annually.

The inscallation of improved mufflera aldo represunts o significant
requirenent for railroad noilew sbatement. The number of switch engina
mufflero involved iv approxiamtely 6300. An added number of refrigerator
car mufflers ia approximataly 26,000 The requirement for Improved
muatflers of hoth typus taotala approximately 32,500 muftlers. Over o
four year perlod, the requiroments would involve 8,125 mufflars annually.

Anmunl muffler preduction data are not available. Howevor,
#olaly on the baaiws of vehiele production quantiltien and inventorlen,
and not consldering atatlonary engines, muffler production of all
typea would exceed 50 million unltn annually ipcluding roplacements.
An affecced quantity of approximately 8,125, thoeruefore, would repraevent

an uxtremely small portion of total U.i. muffler productlon.

Regulatory Conaiderationa

llecause interstate carriers are regulated, the ICC"s role must
he taken inte conalderation Iin mattars relating to any rate adjwvatment
that would resulc f{rom additional coats relaced to noise shatement. The
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1CC wust approve rate changes for interstote carriers. Some flexibility
in pricing policy has been given to rullroado by Section 202 of the
Railrond Revitalizatioo and Regulatory Reform Act of 19764 Under thio
legislation, rallrouds may now, under certain conditlonn, alter raten up
to seven percent. lowever, there is the problem an to whether thiu

provision i being effectively utilized.

Although many factora enter into rate=moking decislons, cout in
one of the more important conoiderations, along with value-of-service.
The consdlderation of value-of-porvice has been important in the pant
in determining relacive rates such as for the higher unit-value manufac-
tured producte in cowparinon to lower unit-value caw materisaln. Uowever,
cost is a more important consilderation at che aggregate luvel. The
ICC, in conducting its carrier rate~menitoring functions, collecta
extonsive data on railroad costs which are used as yardoticks for
avaluating the meric of proponed roate increaves. The total revenuan
obtatned on the basis of cthe rate atructure munt cover industry cootn 4in

the long run and should cover all variahle costa in the shorc-term.

Since nolse abatement will incrensc costa, the pallroada can ba
expucted vo apply for genersl rate increnses to cover thoae coatn. To
be granted & modest rate Increase to comply with a government regulation
for potne control should not he difficult. Iudutry smoucces concede that
carrierns generally have had auccena in obtalning most of the increases
thay have proposed. Howaver, in a competitive soense, gencral rate
incroasas are mlati#nly rinky, sinca the risk is variabla acroans

teannportation markets and higher £or nomn.®

Aa to the regulatory lag which has beuen mentioned as a problenm,
under Section 206 of the ICC Act, A notice of Aintention to £ile for a ;
new rate dua to an auticipated capltal dnvestment can be used to apeed

up tha procesmn.

In vummacy, there should be Litkle difflculty dn aecurlng from
ICC the ralated rato increnses o covear increases in coaks, provided

theay are relatiyely amall.
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Employment

Te added financial burden reosulting from the cost of abating
rallroad yard noive will have impacts on raten, volume of buuincon,
and thurefore, employment. There are currently about 485,000 employcco
in ruilroad componies. The inpact on coployment was calceulated Lor

individual companies for the discunsion on individual railroads which

appeary later in this scction.

Impacts were caleulated for the two measures of the price
alasticity of demond for rall transportation constituting the ranga
of elanticicies for comnodity shipments. Aloo, impactu were cal-
culated for the regulatory levelst Ly, 70 and Lg, 63. Yrom
these cualeulations, estimates were mado of the impact on cmployment

for the entire rallrond industrye. The results appear in Table 7-21

bolow.
TABLE 7-21
CHANGES IN EMPLOYHENT ASSQCIATED WITH VARYING
REGULATORY LEVILS AND VARYING ELASTICITIES

Rogulatory levels Iy 70 Lag 65
Elaaticity of Demand -2 39 . L) -39 =141
Parcentage Decreaso

in EﬂlPlQ)’mCﬂc 0.02 0.13 Q.66 322

Pecreanes in Rallroad
Fmployment 146 631 3201 15,617

Indircect Employwment Effecta

Thae employment effercta which bave been calculated and prasented
pravioualy would ba the dircect effacta on railroad company cmployment.
There would alma be indirect employment cffecta, impacting primacily
on the auppliexrs of noine abacement nquipment and facllicies. labor
will be requirced to menufacture the neceawsacy mufflﬁru, ductile iron
shoca, releasable retardarn, noinn barciers, and so on, for all of

tho items necensary for railread yard nolse control.
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Quicting load tewt sitee would require additional counustruction
workers to bulld structuten to cnclosc lozomotives during load buest
operationn. It {o cutimated that 216 vuch structures would be required,
ond the total coot of conntructing the stru=tures would be appromimately
$20 milifon. Applylng the average worker /4 lustrisl conutruction ratio
of 5$35,000% for workers indlcates that $75 cuastruction worker man=
yearn would bue required for the conbtruetions The weed to construct
structurus for load test oites, therefore, tesults in an 1ndicect

cuployment effect wnounting to 375 wan-yeard of conutruccian labor.

A number of che nofse control techniques gelected for conoidera-
tion employ fobricstod metals Theso technlquen include modified purto
for locomotives snd refrigerator unity, ductile iron shoes snd relcasoble
retarders. Depending on the nolove sbatement lovel under conslduration,
the cont of soch fabricated metnl parts could cnual approximately §72
millions The worker/output tatio in the fabricated motaln industry in
one Worksr per 5160,000 valuo of output .td Therefore, product shipments

valued at §72 million implica an employment of 450 worker man-yaars.

The conatruction and arection of retarder barrders aru estimated
to coat approximately $14 milllon. Industry catugorization does not
ahow any induntry as specialdzed in this type of construction. For
making labor estimaten, howaver, industrlal typa construcklon could

be considerced analogous.

An nhown above the crployeefoutput ratio for fudustrial conatrue~
tion da 535,000 per employwn. This tuplics that a requirement for
§14 million in barrfer constructlion would require AQOO man-yeaxa of

conttruction workers.

Summing the ahbove Jmplied Andivoct labor cffects on nupplier

Industrinn tharefoxe, 14 as followsi

Enclopure Conntruction 515 pan~yuenrs

Fahricated Hatalns H50 man~yeacn

Barcinr Construction A00 man-yonrn

Total 1425 man=-ypogn
1-h1
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Fuel Conaoumption

In 1970, railvordy consumed approximately four million gallons of

divnel fucele Over 99 percent of roilroad locomotives are dicsel-

electeic undto, and thue, virtually all of the fuel consumed in

rallroad operations 1o dicucel fuel.

The rail ynrd nolue control reguation hns two opposing eftecty

on fuel conosumption. The first cffect pertains to the anticipated

decrense in industry-wilde frelght oervices (revenue ton-miles) as the

rasult of higher froeight races, thua decreasing fuel demand by about

38 million gallona of fuel per annume The vecond effect Increascs

contunption, inasmuch as the new muffler to Le instoalled on the

switch engines will condume one to one and cne-half poercent more fuuel

than without nuch a technological fix. Other EPA nodse control

standards will have already rvequired the line haul power te have

mufflers dnstalled with an increased fuel conmumptlon of ane to one

and gne=blf percent. Thereforu, the new yard noise control

regulation will not further impact these unitn. However, thin

ragulation will increnne fual consumption for yard awitch engine

apurationa by approximately 600,000 gallona annually.

Balance of Payments

v would be d4£ficult to quantify the offectn on tha U.5. balance

of paymeuts reaulting from the neifse abatement of rallroad yarda.

The 1pcrease in coats would be relatively amall when compared with

the total operating coots of rallroads. Thurefore, the impact on the

U.5. balance of payments would likewise boe falrly low.

It can he

expected that any action which rainuen transpertation costn and thus the

price of Amecvican export gooda could have on adveras effect on the .8

balance of paymenta. Ametican exports could become more expensive to

foreign huyors and their tenctlon could he to huy leas from D.f. producers by

eithar cutting their conaumption or wsecking alternacive supply sourcad.
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There are certoain commodities Amportant to foreign trade revepnues
that would be affecteds ULS. grain and cosl are Inportant export
commoditics and they are aluo hodavily invelved in railrouad transportation.
1f raiving tho price of thoede commoditicu to finance neise abatement
resulen in forelgn buyera turning to alternacive sources, the trade
effect would be detrdmental. IF, however, the price elastlcity of
demand io inelastic for these cowmodditles abroad, then the added costo
could be pasned on to forelgn buyers without harm to the U.S. balance

of paymento .

Iron ore and conl uwsed in making stecl are alpo commodities worth
conslderlng, but in o differant context. IE, Lor exnmple, freight racas
for iron ore ond coal are raised and, ao a result, prices of demestic
wtael are ratosad, imporkn of foreigm ateol could incpeano. This would

also have a detrimental impact on the U.Ss balanco of paymentu.

Financial Impact Analynis of Complisnce Casta

Compliance coats can be expucted to impact ro & greater or lesser
dogree on d1ffavent railroad companien depending wvpon their financial
altuacdon. Soma raillroads are in relatively good Einancial condition,
while others are In fipancial straice and may have difficulty with
tha added oxpenae of nolsa abatement. Thia presentation attempts
to measurc the fipancial cond ition of Andivideal rallroand companies,
and the cost impact of nolse regulation complisnce. Tha purpove 1la
to provide an Jndicatfon of the capacity of individual companiesn to

abnorh tha added coata of nolme sbatament.

A pele¢tion of fipancial indicatora wara usad an the hasila for
anscaning the Linancial condirion of raillroad companien. The impact
of compliance conts has bean measured at two levela; Ly, 70 and
Laq 65« The meaougea that were selected include liquidity, profit=-
ability and efficlency mensurea. The meaaures are outlined ad follown:
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1) The extent o which revenucs cover expenses -
(ratio: npet operating revenuen/grops revenucs)

2) The return on capital =~
(ratio: net operating revenues/total apseta)

3) 1he extent to which aspets are uwved to gencerate revenues -
(rutio: grows vevenuen/totoal nuocets)

4) The ability to meet current cxpentes -
(ratio: current assete/current liabdlitlen)

5) The relacdonnhip of total ansets to total lisbilicies -
{ratio: current aosetsftotal linbilicice)}.

The measures have been taken from the literature of financinl asscsn-
ment of radlroads. Four of the five have been described as Mprice
pickn" in terms of tholr ability to asmess the financlal condition

of ratlroadn.’

Anothor ratio (current assots to current liabilicdes) was ineluded
in order to measure the liquidicy position of railroade and this sppoars
relevant from the atandpoint of measuring a firm’s condition to finance

noive sbatement tochniquen.

Some caution mhould be exercised in the strict iaterpretation
of thesa ratios. This ia primarily bucaune the analynen Lla addressed
to a single year. Abnormal conditions (£inancial or operational)

could be different when reviswed from a lenger time span.

Another impartant cautionary nate concurnn the validity of using
financial rationa. The usa of ratlos as financial indicatora im not
univeraally accepted. Thare 1a an opposing view that the financial
condition of a [irm can only ba asmesncd with n detafled nxamination
of that firms’ financea and 1ita organfzational arrangementr. According
ta thia viaw, ration can ha mislending hecauss of differsncam in the
manner in which fi{rms treut the variablen involved, nuch na anaet
valuation or current axpensen. Neverthalesa, because 4t was not
posaible teo conduct detalled analysan of the companies with tho scope

of this etudy, ratioca vere developed and are presenced here wigh che

1-43

e TR T e e e A - "'---u-r-.‘-—---\-.1_-"“1‘1:‘”...:—“,_.“H.‘ e




ASDD FTEYINAY 1538

understonding that they should not be viewed au conclusive. Thio

iy particulorly true for the tables appedring below that preoent the
top and bottom flve coupunies for eanch ratio becaune abnormnlitles are
more likely to appear in the extreme cawes. It should be noted,
however, that firms that are repeatedly in good financlal condition
tend to appear in the upper setn, while thope that are repeatedly

in [inapcinl difficulety tend to appear In the lower wetu.

A longer time span could lead to different results.  Por example,
o reeently publisohed ICC ut:udyb, indlcuaten cthat a Elve year span
(1972~76) Indicated that gsoven carciers had detieilt returns on Inyvest-
ments for at lease chree of the five years. The carviers ineluded
che Grand Trunk Wester, Canadlan Pacific in Main, loog Isaland, Donton
ond Malne, Rock Tuland, Mllwaukeo and Minsouri-Kansan-Texas. These
differ from the carricra shown in the tablea below of one-year ratios.
Time conntraints prevented tho use of o longer time span in thin study.
Also, the banic purposc of the Indicatera for this otudy Lo dilferent.
The purposa here is Lo gauge tha cffectn of added nolae abatement
expensca, rather than to assosan the geaneral Linanclal conditionn of

rthe companies. A ong year span should be sufflctient for chils purpoaa.

Contributing fo the selection of raties wns the consideration
of the avallabllicy of data. The measures bad to be adapted to the
typen of daca which are also available for Clasu II rallroada. I0C
requircments vaually enpura sufficient data for Clans I carclors.
Naverthelean, one Claas I and a nuaber of Clams II railrouda had to be
omicted from the analysia because thatr financilal data vere npot avatlabla.

Tha complete liac of rallroads and cheir financial rates sppear
in Appendix G. Liaced below for Claes I rallroada are the top and
bottom five, to indicata thesa that are {n relatlvely bettar financtnl
copdition, in contcast to thoan that are in worse finsncial cond{itions
on a relative basia. In addition, the Impacts of compliance coats
ara calculated in the ration for two nolse abatoment levels (Lyg, 70
ond Lg, 65).
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It whould be noted that the impacts meapured here apply solely
to compliance costos The impactu from secondary cffectu, such aw
increancs in freight roatew, changes in craffic and revenues arce

considered eloewhere in this section.

The ratio values for Clavn I carricre are presented Ln three
columna e The firet column contains the ratio prior to nolse regula=-
tion, the vecond reflects tho coot to the rallrond to comply with
a regulation of Ly, 70 and the third column reflects the cost to

the railroad to comply wicth a more stringent regulation of Ly, 63.

It is significant to pote from the catlos, and from the extent
to which ratlos change duw te complinncwy costu, that the Linancial
condition of railrocads would bo altered only te a minor degreo by the

impoaition of nodne control regulatlons.

1. factlo: Nat Operating Reveonuu/Grosa Revonua.

Current
Company (before Reg.) . Iyn 70 Ian 65
(Lop fiva)
Duluth, Winnipaeg & Pacific 0.75 0.75 0. 74
Richmond, Frederickshurg,

and Potomac 0.4l 0. 41 0.40
Narfolk and Weatern 0.32 0.32 0.30
Soo lina 0.31 0.31 0.29
Misaouri Pacitic (.28 0.24 0.27

(Battom fiva)
Long Ialand RR Co. ~0. 72 ~0.72 .73
Chicago, Milwaukes,

Gt Faul & Pacific ~0.02 ~0.02 ~0.02
Bangor & Arnostaok 0.04 0.04 .01
Canadian Pacific 0s (4 0.4 004
Cenktral Yermont BR Co. 0.06 0.06 0.01
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2. latio: Ret Operating Reveonuca/Total Asveto

Company
{Top five)

Duluth, Winnipeg & Pacific

Toledo, I'coria & Hestern

Chicage & Northwestaern

Flgin, Joliec & Eastern

Dotroit & Toledo Shoreline
{Hottom five)

Chicago, Hilwaukea,
dte Puul & lacific

Pictaburgh & Laka Erie
Bangoer & Argoataook
Central Vermont

Haine Cuntral

Current
(bufore Reg.)

0.55
0.32
0. 20
0.20
0.17

-0.0!
0.01
0.01
0.02
0.05

3. Ratfo: Groga Revepudn/Totnl Auputs

Company
{Top five)

Toledo, Peorin & Westarn
Chicago & Northwestern

Chicago, Rock Inland
& Pacific

Elgin, Jollet & Hastern

Duluch, HWinnipeg & Pacific
(Boteom fLve)

Piteaburgh & Lake frie

Richmand, Frederickaburg
Patomac

Colorado & Southern
Bangor & Arpostook

Ste Louln Southweatern

Currunt
(hufore Reg.)

117
1.00

Q.78
G.77
0.74

0.21

0.28
0. 30
0.3l
.35

7-48

Ly 70

0.55
0.32
0.20
0. 20
0.17

~0.0)
0.01
G.01
0.02
0.05

Lgn 70

1. 16
1.00

0.78

R,

74

0.21

0.28
0430
0.31
(.35

Lig 65

0.54
0.30
0.17
0.1%
Oul15

~0.03
0. 01
0.00
G. G0
Q.4

Lin 65

113
G20

0.76
0.76
.73

0.21

0.27
0.29
0. 30
0.35




' lntio: Current supeto/Current Lisbilitcics

Qurroent

Company {before Reg.) Lyy 70 Lan 65

(Top five)
Texas Mexdean 3.3% 3.33 2. 006
Floridan Last Const 2.60 .77 2451
Heotern Marylond 2455 2,53 2.38
St louly Souchwentern 2,38 2+37 2.27
Richmond, Frederickabury

& Potaomnc 2,25 2424 2.14

(Hottom five)
Union Pacific 0. 74 074 0.72
Fort Worth & Deover 0. 680 0.79 0.75
Mimsnourl-Kanaas~Texas 0. 81 0. 80 C.73
Long Inland 0. 085 0.05 191 ]
Georgln : 0.85 0.05 0. 680

5. fario: Ourrent Asnota/Total liabilitice

Curraut

E Company {(baforu fege) Lan 70 Lyy 03
; (Top f£iva)
Hastern Pacific 0.45 0.45 0. 44
Tanas Mexican 0.29 0.8 0.38
Toledo, Peoria & HWemtern Q.26 0.26 0. 25
Hentern Macyland 0.26 0.26 0.26
Elgin, Joliet & Fastern 0.25 0.25 0:25
{(Bbottom five)
Northweatern Pactfic 0.06 0.06 0.04
Pieeaburgh & lake Eria 0.07 0.07 ¢.07
Union Pacific o048 0.08 ¢.04
.f Banger & Acoeateok 0.09 0.09 0.09
| Akron & Barberten Belt 0. 10 0.10 0.08

The above tables included only Clama 1 ratlroadn. Thw ratioa wura
' tabulated for all rafireads for which there wera suf{icient data,
. incleding Claws II railreads. The complete lint of raflxoads and their

ratioa ara presanted in Appendix G.
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Tabulations of the dispersion of ratlo values were made, and

appear below.

below the column figurco.

Dinperaion of Finnnelal Ratlo Valuen

1. Nut Operating Revenueo/Grood levenuas

Min. 5% 5%
Current  -8.60 .60 0.12
Ly 70 =0.61  ~0.61  0.10
Lap 65 ~9.17 =0 86 000

Median
0.22
0.21
0. 18

2., Het Operating Revenues/Total Anmctn

Min. 5% 25%
Current  =0.69  -G.10 004
Lin 70 ~0.69 =011 0.04
Lgn 65 -0.68 =0.17 0.03

N Grovs Ravenuas/Totnl Aasvats

Min. 5% 25%
Current L] 0416  0.37
Lgq 70 ] 0.16 0437
Lin 05 A .15 0.33

Qe Current Asmecn/Currentc Liabiltliea

Bin. 5% 25%
Currentc ~1.37 .36 0.96
Lyp 70 22 M35  0.95
Lyn 65 =Lad7 0.30  0.83

Ne Current Aswecna/Toral liabilitliea

Mn. 5% 25%

Cutrent  ~0.16 0,06 0,12

Lan 70 ~Da14  0.06  0.12

Lgp 65 =012 0,06 0,12
7-50

Median
Oell
G.11
0.12

Median
049
0.49
0,46

Hedian
1.33
1.30
1.11

Medinn
0.21
0.21
0.19

75%
0. 32
0. 32
0.27

75%
0.19
0.18
0.18

752

.67
G.b7
0:64

752
216
2,07
i.71

95%
O hi
0.42
0.39

95%

1.15
1,15
1.09

95%
6.01
5434
4. 32

953
0.59
0.5
0.50

Entries represent the percentage of railrvoads fulling

Mnx.
0.83
0.82
0.02

Max.
1.23
1.18
1.16

Hax.
2:41

2.39
2.16

Hax .
23.233
18.29
17.239

Max.
0. 94
0.85
0.78
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The Priee Elasticity of Rail Trannport Demand.

The price olasticity of demand must be considered in any attempt to
quantify the impact of cont fncreases anpociated with noine control of
the railrond industry. Price clastleity of demnnd 1o defined to meanure
tha change in the quantity demonded of a good ar service directly
asagciatad with a change in the price of that good or service. EBotimatee
of alasticity can be stated in turwmo of the percentnge decreuse in
demand correaponding to o one percent increase in price. Estimates
of ~1.0 and bolow are consldered priee elantic {l.e., the demand for
the good or awcvice is relatively seasitlve to price changen), whercas
eitimaten betwoen 0 and ~1.0 are convldered price inelantic (L.c.,

demand 4o ralatively less wvensitive to price chanpen).

The elanticity estimates uwied in this sectlion were drawn from
ralevant studiea by AJT. Kearney, Incs, (19/7) and A. Morron (1969),
an prerented in the ICC report to Congress, entitled The Impack of the

ﬁﬂ_ﬁsgnﬂ The ranges of ompilrical alasticity eatimates for rail
trapaport sorvices amsoclated with particular major commodlticn are
shown in Table 7-22. There ate a nusber of conslderations that should
apply in the Intecpretatlion and uwae of the clastlcity valuen, which

aca as followa: .

& There are vaciouws factorm other than prlce that influence
demand for raill transportation. One important factor la
quality of service. If the qualicy of rall sarvice
deteriorates In tarma of lopger tranait timo due to nighttime
curtallment, for example, rall shdpments could decranse even
though freight rates remain unchanged. Other factorn
include income levela and increacned acceds to other
transportation moden.

o Elasticity valuea are tima aanaltive. Tho values halng
prenanted hace are for the short terms Usually short term
price slanticity estimaten are lens alaatic than long term
catimatas. There 4 groater possdbility for cuatomer or
shipper adjuatment to prica changen in the longar term.

s Price claaticities are oftan vaclable with regard to the
lavel of prico and tha aire of the incresse. It ia likely,
tharetoxe, that no singlae valua can ba detarmined as the price
elaaticity of demand.

¢ The price alastiecity for n single product can vary according
ta location, or from route to route, often depending wpan
intermodal compatition.
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TALLE 7-22
ESTIMATES OF PRICE ELASTICITIES OF RAIL TRANSPORT DEMAND

Runge of Eotimated
Price Elasticities

Comnod ity of Demand @
Biiruninous Coal =0.128 to ~0.28
Iron Ore . 039 to ~0.819
Agpregate Materials 0435 to =440
Corn (to reproesent agric. products) ~0.837 to ~1.32
Pulpwood, logs, & chips (timber) ~0.366 to ~0.814
Iron & mtevl mfg, goodo 0.1 to ~043

Autorobllan =0.7¢ to =1.68

Soureco: Tuble V-3, p. 103, ICC report to Congress on The Impact of
the 4R Ace, Oct. 197/,

Hith tha enception of wsome dggregates and auto shipments, Tablae
722 in general iadicates rolatively inelastie values for the com-
moditlias shown. However, the estimated ranges orxe wide and background
datn are not all current. Thoese entimates are used in this atudy
for the economic impact analysin. Othuar sources do not currently

offer batter entimatea,

In the subegquent price and fmpact unalysis, the fourteen maparata
estimaten of the Table 7-22 ware reduced to two, reprosenting a low
welghted avaeruge of ~0.19 and a high waighted avecage of ~l.4l. This
raduction was achlaved by weighting the eacimates displayed in Table
7=-22 by the contributlon of each commodity class to toral railraud
revenut. Tha procesas and final esatimates are shown in Table 7-23. It
is matiwmated that the listaed commpdicics will accouat for about 75
percant of railroad ravenuecs in 1985. Soma manufactured producta
finished for rxetnll are charactarized by greater price elanmcicity
but comprise lesa than 20 porcent of raflroad revenuas
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TABLE 7~ 23

ESTIMATED RAIL TRANSPORT PRICE ELASTICITIES OF DENMAND TOR EACH

MAJOR COMMODITY, WEIGHTED BY ITS SHARE OF RAIL FREIGHT REVENUES

Mverage Share of )
Major Source RH Partinl Pricoe
Revenuoet Entimated RR Pricec Elagticitics of
Type of {19754+1985} 2 Elanticity of Demand Demand Weighted Dy
Commodity Bangh Percentage for Rail Sorvicen® Rt Revonue Sharon
Low High Low High
Agriculture {corn} 13.70 -.837 -1.32 -.11 - .10
Iron Ore 3.37 -.39 -0.819 -,01 - .02
Coal 17.98 ~,120 -0.30 -,02 - .07
Mide. Mining {average between iron
ora k Aggregatos) B.451 ~.37 ~2.061 ~.03 - .22
rood & Drug {ovarall avg. uned) 17.60 {ovorall aveg. used) ~,07 - .27
Iumbar & Prod, (pulpwood, logs
& chipa) 11.05 -. 366 -0.01 -,04 - .09
Chemicalm {overall avqg. usoed) 9.5 {ovorall avg. uacd} -.04 - .15
Iron & Steal 5,46 -.1 ~03.3 -.01 - ,02
Stone Clay
Glaun (agyrogataa) 7.08 -, 35 -4,10 ~-.02 - .31
Mator Vehiclen 5.77 -.76 =1.GQ ot -,04 - ,07
TOTAL it 100.3  avgu: ~, 4126 ~1.540 avga. ~.39 ~1.41

|

1

A For a major commodity categary, the antimated price cinsticity of demand for the commodity in
brackets was uned wherever information was not available.

b Thasa averagea of 1975 and 1985 gharen contributed to RR ruovenuss woere obtalned from Exzhibit Iv-D(21)
p. 143 of the atudy, Intaroity Domastic Transportation Sysatem for Iafsengers and Fredght (Ref. 1),

C Thasa estimates of olasticitlon aro from Table v~3, p, 103, of the ICC report to Congross on The

Impact of tha 4R Acts

Rallroad Ratemaking Proviaions, Cct, 5, 1977 (Reference 10).

4 These columna are obtalned by multiplying the pormalized porcentage in the firat column by the low
or high eatimaten of teh 2nd and 3rd column.
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APPLLICATION OF A MICROECGHOMIC MODELING TECHNIQUE TO ESTIMATE PRICE
THCREASES RESULTING FROM COMPLIAHCE WITH POTENTIAL NOISLE STANDARDS
DY RAIL CARRIERS

The cffect of a noloe emlpsion utandard on the rollroud industry
1y to inmpose variable f{inanclal and economic impacts on Lirme in the
Industry. The impact varles frowm firm to firm since 1t representy
the cost to comply with a noive abatement regulation on ruilrond
propurty owned and operated by Individual firmne To cover the com-
plinance cost impooed by such a regulotion, individual rellroad firme
have but one aption to recover such conts directly, assuming they
do not abworlk the costa through profits and that no Federal subsldy
is avaeilable. This opticns 1u to petition the ICC for a freight rate
change which can be expreswed as o unit price increase for thu com-
meditics the firm transpores by rail. Tha objective of the mleroeconomic
price model 1o to analyge the sire and relative effoct of a pricoe
increnae on each ratlroad firm which munt comply with a nolne emisaion
regulation. The model anulyzed only the compliance impacts of the
imponition of the nolmu standard and approprintely excludea from con=~
sidaration the pormal dynamice of the fndwutry and transporcation

markatn.,

The model ansumen that the changes 4n price snd demand ara auffii-
clently amall that they can ho related hy a conatant price elasticicy
of demand. It further aswumen that the unlt cont of providing Aexvicea
ia constant. Tha model eatimaten the price increasn that has to be
intreduced for the ratlrosd firm or operator to maintain the net income
(1.e., operating revenuns lesa operating expensas) bafore snd after
complying with the nolse standard. The price increase, p, 1a given
hy the smaller root of the quadratic equation:

g () + Lcglp=c)p] (Mp) = _"g p =0

wharta tq ia the price elanticlty of demand,
P ia the unit price,
¢ in the undt coar,
9 da the production level,
(X 18 tha ctotal compliance coat.
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The detatled derivation af this equatlon and deserdiption of the model

i given in Appendix il

The Employment Hodel \

then a rail carrier increases the price of vervice, demand and
output will decreadne Lf the price olasticity of demand Ls lenw than
zuraos Ansuming that coployment {s directly proporcional to adjusted
revenue (ls.os, rovenus leos compliance cout), a model is constructed
to cotimnte tho decreane in cmployment resulting from a prlee increase
and demand decrvase. The dotatled deseription of the model 1s given

in Appendix .

PRICE DEMAND AND EMPLOYMENT IMPACTS ON INDLVIDUAL RAILROADS

Annlysea of the Impacts of Comliance Conts on Prices,

Demand for Rail Services, and Emplayment

fitady Level Ly, 70 with price elaaticity of demand assumed to ho ~0.39

Uaing tha microeconomic price medal the 1976 data® for the
unit "prica", "cost", ravenus ton-milen, and the estimated prica elanti-
city of demand, the compliance canta per "ton-mile”" of anrvica lavel
for vach railroad ware analyzed to determine the potential impact of
price increaaesd on depnnd /output, and employment. Sulfielent data ace
avallable for analyzing most of the Clans I raillroada and pome other
railroada. A full Mating of che results of tho annlyain is given
in Appendix 1. .

for the A9 Clasn I rallroada, the expected short-term reaction of
ahippers to a median {nerenno of ahout 0.1 percent in rallroad raton
chat would covar compliance costs would lead to an average decresse in
demand for rall services of less thon 0.05 percent. This decrusse Would
create plther an equivalent losa in jobs or underutilize sbout 119

railroad employees from these firma. For the othur firma, the potential

7=33
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cuployment dmpact appears negligible. If they were not lald off, labor
productivity would decline accordingly. TFor this study level, on the
averupge, cmployment would decline about two o three workers per firm.

The rallroads moot heavily impacted are inddected in Table 7-24.

TABLE 7-24
COMPLIANCE IMPACTS FOR TUE STUDY LEVELS, Ly, 70; 3 =~ -0.39

(A -~ Dased on lNeaviest Employment Impacta)

fercentage Fercentage becrease In
Bailcaead Increate: Decrennn Fnploywent or HNo.

In Pfrice In Damand Workeros Idled
Conrail Del 0.0n 29
bBurlington Nortiern 0l 0.0 9
Jouthurn Pacific Q.0" 0.0n 7
Atelison, Topeka & Santa Fe 0.0 0.0% 5
(h - Based on Largesnt Price Incroases)
Toxne Mexican 0.5 Q2 a
Detroit & Toledo Jhoreline 0.5 0.2 4]
Central Vermont (1) 0.2 1

* 0,0 indicactea lena than 0.05.

Study Level L., 70 with tha price elasticity of demand nasumad to be ~l.41

For the svudy lavel Lg, 70, with price elanticity of demand ~l.4l
those railroada experfoncing the graatant price and demand Ampacte are
pranrented An Table 7-25.

With regerd to the greatest impacts on employment, Conrall, would

expariance abaut L20 workera undaremployed av laid off, Burliogton
Northern about 3%, and Southarn Pacidfic 33,

756
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TABLE 7-25

COMILIANCE IMPACTS FOR THE STUDY LEVELS, Ly, 70; ¢y - ~l.4l
(A - Baved on Heavicot Moployment Impacta)

Percentage Percentage Degreade In
Hallroad Increane Deercave tinployment or HNo.

In Price In Demand Workers Idlad
Conrail Q.1 0.1 19
Burlington Northern 0.1 0.1 i9
Southern Pactifice 0.1 0.2 21
Atchinon, Topeka & Santa Fe o 0.l G.l 21
(B ~ Baped on Largest Price Increason)
Dotrolt & Toledo Shoreline 0.6 1.1 2
Texas Huxican 0.6 0.9 2

Richmond, Fredericlkabury,

& Potomac 0.6 0.9 5
Detroit, Toledo & Ironton 0.5 0.6 0
Central Vermont Qs b 0.6 2

Study Leval L4, 65 with tha price slaeticity of demand assumed to ho ~0.39

Results of the fmpacts on price, demand/output, and employment for

the most heavily Lmpacted rallroads are preecnted in Table 7-26.

Note that theoe impacts are heavier than at the study level

Lgn 70, as expecteds In general, consintency ia indicated insofar an
the aame group of railwaya, more or lens, reappanr in each analysis,

an may be expected. Moreover, these snalysea quanctify the reaults of

the expected £inancinl impactn.

For raflroads with g4 =~ -0.3%, the median price increase would

ha about 2.0 percent and demand would fall by about 0.8 percent.

Unemployment or underemployment would increase by about 52 workera per
firm, and about 2547 overall. The largeat expected price Increana 1ia

about, 419 percent. Thae largest employment cuthackd would occcur for

the gallroada employing the moat workers in genaral.

7-57
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TABLE /=206
COMPLIANCE IMPACTS FOR TUE STUDY LEVELS, Ly, 655 cpy - -0.39
(A = Baned on Heaviest Employment Impocts)

ereentage Percentage Duecreate In
Ruilroad Increaoe Decreane Mnployment or Ho.

In I'vice In Domand Horkerys Ldled
Couratl 21 0.8 114
Burlington Northern L5 0.6 216
Southern Pocific 0.8 0.3 116
Illinodis Central Gulf 2.0 0.8 115
Atchivon, Topeka & Sanca Fe 1.1 a4 115
(b ~ Dased on Largent Price Increasca)
Texas Mexican G 1.9 5
Cantral Vermont ) 1.9 7
Illinois Terminal 3.9 1.5 7
Bangor & Aroostook 3.3 Led 9

Delavare & lludoon 3.0 1.2 2L ,

Study Level L, 65 with the price elanticity of demand assumnd to be =14l
The most atringent study level analyzed 18 presented in Table 7-27.
Accordingly, the largest price Increane required ia sizeable (L.uw., 6.8

percenk) s The median prica increase 1is 2.6 porcent.

The number of workers underemployed or Iaild off Ls approximntely
250 per flrm, for a total of 11,200 which ls about 2.5 percent of the
Clnan 1 ratlroad work foree in 1976,

TABLE, =27
COMPLLANCE INPACTS FOR THE STUDY LEVELS, Ly 65; cq =~ ~l.4l
(A ~ Based on Heaviest Employment Impactas)

Percentape Percencaga Decranas In
Railroad Incrunsa Decroane Buployment or No.
In Price In Pemand Workara Tdled
Conxall ’ 2.0 3.6 23
Burlington Northern 2.0 2.8 1015
Noxfolk & Waatern 2.8 3.9 654
Baltimore & Ohio 36 5.0 602
Chacago & Northwerntarn 3.8 5.4 570
{A ~ Based on largost Price Inccaanoan)
Texaa Hexican 6.8 2.6 23
Illinois Taxminal 5¢5 7.8 35
Central Yecmont S5y h 17 30
Richmond, Frederickshurg
and Potomac 5.4 7.6 a7
So0 Line HaZ 5.9 L.83

7=58
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Apgregate Declina in Demand for Rell Services, Employmont,
ot Praductivity Anngeiated with Price Increasen

Study Llavel Ly, 703 cg = -0.39:¢

For the leant stringent ntudy noise level analyzed (Ly, 70)
and an average price clasticity of demand of =-0.39, the domand fmpactw
on 49 individual rallroads were eotimated and agpregated.  Baoed on
1976 total revenue and non-revenue ton-milew, the price Increased
necepnary for conplisnce with this level would result in a deeline in
annual demand of about 0.1 percent of the 1976 total. This decline
would 4dle nbout 120 raillroad cmployeen baned on the 1976 lovel of
employment and the statiotical relationship between employment and
railrond activity. If workers were not lald off, labor productivity

would decline by 0.1 percont.
ftudy Level Ly, 70; C 4 = ~l,4l:

For the study nolea level (Lj, 70) and price elaotliecity of
domand of ~l.4l, the demand for railroad servicos could be expected to
declina by about 0.3 percent of the 1976 total, 1f compliance costs
were Lo be pasacd forward am price increases by 49 of the major ruflronda.

Aa A reoult of thia cutback in demnand, ahout 540 emplayses sould
ba idled or laid off among A9 ratlroadn, if labor preductivity lownan

were to ba avoddede Thin lebop productivity losa wanld he (1.3 percent.
ftudy Laval Ly, 65; €4 =~ =0.39:

Te achiave thia study level of nnlne shatement, demand for railroad
soprvicaa bpaed on tha original leval of ton~miles in 1976 would decline
by (0.9 percent of 1976 demand. Aa a result, employment would have to
be cut by about 2550 employces, 1f productivity losnses were Co be
avoided. If not, the labox productivity decline would te §.9 percent.

1-59
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Study level Ly, 65; S = -l.4l:

‘This ntudy level io the most stringent one analyzed here. Uoinpg
1976 datn apaln wa o bane, demand would drop about 4.6 percemt. The
decraase in employment would be about 12,200 or an equivalent decline
in productivity beecause of underemployment. This decline in labor

productivity would ba about 4«0 percent.

lankrupt Rouads

The toadn linted bolow represant carriora which Lfall within the

¢categorien of near bankruptey, declarcd bankruptey or reoryanized:

I. Grand Trunl Western Railroad (GTHW)

2. Canadian Pacific ILincs in Mainae (CP)

3. long Island Rallroad (LI)

4 Miasouri-Kansas-Tuxas Railroad (MKT)

5. Conrall, (CON)

6+ Dboaton and Maine Radilrond (M1)

7+ (hicago, hilwankee, St. Paul and Pacific Railroad (MILW)
8. Chicago, Rock Ialand and Pacific Rallroad (RI)

9. bMorriatown K Erie Raillread, (ME)

The first twa carrlers (Grand Trunk Weetern and Canadisn Pacific
Iinea in Maine) ave wholly owned nubaldiacics of Canadinn roads, and the
thicrd (Long Island Batlroad) s controlled by the State of Naw York.
Becmusme of their extecnnl cash [low, those I‘.l.ll‘l:l: carciars have becn
excluded from furcher snalysis. Tho lant four cacriecn linted above
(loston & Maine; Chicago, Milwaukea, St. Paul & Pacifie; Chicage, Rock
Island & Paciflc; and Morrfatown & Erla) have already been declaced

hankrupt.

Far each read indicated nbov::d, eatimaten wers made of: a)
the percentage price increase, b) the parcentage decrcase demand for
rall Lreight services, and ¢} thae de¢rease in employment or in the
nmber of workern ldled. These impact indicatora wers computed on the
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basius of the proposcd noluse study levely, applylng an assumption that
all yardo per flrm were to be quicted to a noise level of either Ly
10 or Ly, 65« Aggregate average price elaoticiticn of denaml (fy),
repreventing a weighted low and a weighted high vcatimate, were used

as & base for the Andicatorn showm in Table 7-28.

Other roads which arce [lnanedally weak have been discunsed in
the preceding seetion. A full listing of the [{nancial ratlown of
all firms {n pgiven in Appendlix G.

Conclunionn

Ay Jisncugmed carlier In this osection, the costs and ecconomie
impncte are not derived direccly from the revised hoealth/welfars nolow
model, but instead utilized an carlier version of this model because
of time limitations. The costs and economic impacty may be more navera
than thome raported on in thia wectlon by momo unknown ameunt. Further
atudy and nnﬁlyniu seams to be warranted ko make such a deturmination,
o wall as to makae the necossary adjustmente, as applicable, related

to compliance coats and economic impactw.

O1 the baatc of tho catlimated conts to ment the variouvs nolpe
regulatory leveln and the analywis of the cconomic impnactn corred-~
ponding to chesn levels, a numher of concluslons can be drawan. Theas

are preaentad bhalow.

I The e¢ntimated conca of compliance were daveloped for 5 distinct
levels and ik was obsexved that the cots markedly dincrease ac the Ly,
65 level. Based upon theae reoulta, the economie impact nnalyals
focused on both the Ly, 70 and Lgq, 65 nolee regulatory ntudy levala.
The major feature of tho increane at the lowar level woe cauned by tha
need to cur:ﬁll nighttime operationa so that nolwne eminsiona could be
reduced to meet tha required level. Fmployment of avallable noine
abatement procadures are pot capable of reducing nolae emisslona

to the desiped lavel within flat clossification yards unless nighttime

activity curtallment of operatlons is implemented.

7-61
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TADBLE 7-28

LCONOHTIC IMPACTS ON ROADS FALLING IN CATEGORILS OF:
{u) Near Bankruptey, (b) Declared Bankruptey, or (c) Reorganized

STUDY LEVEL, Lygn 70 dba

€J =~ =039 cd » ~l.4l
PER- PER= IMPLOY - PER~ PER~ EMPLOY~
RAIL  CENTAGE CENTAGE MENT CERTAGE CINTAGE MENT
ROAD FRICE PRICE DECREASE PRICE DEMAND DECREASE
INCREASE  DEGREASE 01l HO. OF  INCREASE  DECREASE  OR NO. OF
WOR KIS HORKERS
IDLED IDLED
GTH ot 0.0# 1 0.1 0.2 6
ce 0. 0% 0,08 0 0.0 0.0% 0
LT 01 0.0# 3 0,04 0.1 8
MK 0.2 01 1 0.2 03 5
COlAA 041 0.0# 29 0.1 0.1 119
m 0.2 0.1 2 0.2 0.3 8
MILW 0.1 0.0# A 0.1 0.1 15
RI 0.1 0. 0# 3 0.1 0.2 12
5TUDY LEVEL, Ly, 65 dBA.
GIH 1.9 0.7 24 2.6 2.6 117
cp 0.0# 0.0% 0 0.0n 0.0% 0
L1 0.3 0.1 15 0.2 0.3 %
MKT 2.7 1.1 20 3.8 5.3 99
CONAA 2.1 0.8 714 2.6 3.6 3056
BH 2.5 1.0 25 3.0 he3 112
MILY Zoh 0.9 112 204 34 407
R1 2.2 0.9 60 2.9 Al 285

0.0 indicaten loan than G«05.

#A Eatipates for Conrall wera made from data avallable on four of the lacgest

firmn reorganired into Gonraili FErile lLackawanna, lehigh Yalley, Roading,
and Penn Central« The contributiona from the other component Lirms aru
expected to be small, and will only increane the unemployment. aatimaten
alightly.

Lagend for Listed Radlroadn:

1.
2
2.
he
5«
G
1.
a,

(GTIW) Grand Trunk Weatern Rallrond

{CP) Canadian Pacific Lines in Maine

(LT) Long Ialand Rallread

(MKT) Minmnouri~Kanoan-Texas Railroad

{CON) Counratll

(BM) Boaton and Haina Rallroad

(MIIW) Chlcago, Hilwaukews, St. Paul and Pacdfic Ratlroad
(R1) Chicago, Rock Taland and Pacific Raflroad

1-02
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24 Tha eatimuted costs related to nighttime curtoilmwent pertain to
eperations only and require such operations (car classificationn) to he
switched over to daytime operations. It was not feasible to cutimate
costs of such ecurtailment in operaticns on scgments or the entire
ranflroad syatem, since the focus of thin sntudy wan on rull yard nolve.
Railroad aystams coot implicationn, au they might relate to frelght
aorvicon and offects on the marketploce revultling from nighttime curtail-
ment of yard aperations were not attempted. It lo expected that

ouch costn would be extremely highs

e Economic lmpacte on the railroad industry and on individual carrders
can range widely depending upon the price clasticity of demand. The
claaticitics have been shown to range from =039 to ~-1l.41. This range,
togather with different costs cutimated to reduce nolpe emipsions to
meet the various regulatory study levels, can make signlffcant differ-
cucea hy an order of magnitude in the derdived statements of Lmpact. On
the other hand, this method of bounding the problem provides the inaight
needed to determine the magoitwde of the vffects cauned by adopting

a particular noine regulatory study level on the {ndustry, as well as

on individual rail carriers. 7This procedure appears realintic An

light of the mtate of knowledge about the paucity of data on price
alaatielty of depand on o figm-by-fLirm basis.

fe Thn coats of nolan control through the une of noave source abate-
ment proceduras are pot high when compared to the induntry®s ceonomic
and financinl atatimticm. Thae financlal conditlon of the industry and
that of individual carriers are not altered significantly by the added
expenges raqulred to asbiluve the regulatory study levela that wore
analyzad in detail. It ia cecognlzed that thin anslyals usced but ona
year’s dats and ahpormalities occurring in the yusr atudded could alter
the rasultn £o some degrea, jHowever, it is concluded that tha outcome

should not be ajgnificant te alter tha analysals conducted.

Se Extending the property of gallroad yacds ta catablish the yazd
perimetar oufficiently far Lxom yard nodwsa nources to meet the regula-
tory acudy levels 4a relathvely expenaive as compaced to implementation
of noime abatement procedurans. Froperty acquinition seemn to be Ghe
only altarnakive when othar techniques are not sufficient to meast a

glven nolse mtandacd.
=63
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Ge  Supply problemn invelving either Lrergy dources or paterial required
fotr nolwe abatement equipment and faeilicien gliould pe Inndgnificane,
Small amounts of additional dienel fue] would be comvumed witl improved
owitch engine mufflerp, The aupplicy required to fubricate and Produco
the quancitics peedeg to implement the other potue abatemont proceducen

represent wmall portions of the producta currently being manufactured.

7+ Ihe Llmpact of the noise togulatory study levels analyzed on priccs,
demand for nervicoes, iy cmploynent doun not appenr alpntlicant when
viewed dn cormy of tho entiru rallroud induuccy., However, on the

baois of fudividual railroad earclercy, the fmpuety ohaurved do not vary
wldely over tha firmg studied. The majarity (90 percent) of Clasn I
1liae~baul cailroada have a weed to inerease prices ro po more than §
percent above the 1976 unic frlce as a resule of ap malyadn at thg goae
stxingent laynl analysed. Sdmilarly, chis deemt to hold also for
caployment .
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FFCOTNOTES

The employment effects analyzed are only those regulting from
a decreagse in ‘adjusted' revenues. (See discussion in Appendix H.)
The potential increase in employment for installation, operation

and miintenance of nolse abatement procedures is not cconsidered in

this table of reosults.

Roil Merger Study, Rail Services Planning Office, Washington,

D-Cc, .ﬂpl"il 197?'

Moody's Transportation Manual, 1977; Moody's Investors Service,

Ine., New York, 1977.

Estimates for Morristown & Erie were not made due to lack of data.
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APPENDIX A
NOISE MEASUREMENT METHODOLOGY
Purt A: Nolse Measurcement Methodology for Commumity Locat ions

Determinat fon of compllonce with the nolse standards for railroad
facilitles at a comunity measuranent locatlon involves mswering the
following two queationa:

1. Dwes the raflrood coanponent of the day-night sound level exceed

the llnlt value?

2. Is the railroad noloe the dominant source of nolse at the measure-

ment locatlon?

Aanwver ing these questions [ovolves measurcment of the total doy-night
sound level, and measurement or estimation of the railroad and non-rallroad
components of the day-nlght soumd level,

Rallrond operationa can be classifled Into Infrequent and contlnuous
operat fons. Infrequent operations are those which occur durlog o period
that has a total duratlon of less than two weeks durlng an entlce year,
Contipuoua operatfons are those that regularly occur In the pormal year
apd are not clasaifled as Infrequent; continuous operations con further be
divided Into two categories depending upon the varlability of the operatlons,
In order ko deflne "nommal' operationa, the concept of an anmual averoge day
{a used. 'The nunber of operations on an annual averoge day ia the number of
annual operatlons durlng the most recent year In which Information is avall-
able, divided by 365, The "week operatlous ratic” is the mmber of opera-~
tions of a specific kind for a speclfle week divided by 7 times the number of
operations on an ennual average day. Contlmtous operations are conaldered to

be normal when the week operations ratlo throughout 50 weeka of the year does

A~
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not exceed the range of 1/3 to 3. Continuous operatlonn are consldered to bo
irregular when there {n a high week operations ratlo (lesa than 1/3). This
clansification of railroad operations into Infrequent and contlinuoun opera-
tlons, with subdivision Into norwal amxl [rregular opecations, Is i{llustrated
in Flgure 1.
The nolse of non-railroad ascurces In the comunity con be considered
a mixture of a variety of sources, asuch as traffic, alrveraft, Industry,
ete. For locatlong In resldentlal arcas where no speclfic nolae sources are
fdentifiable, the day-night sound level of urban rvesidential nolse muy be
upproxImated by the expression 10 op P + 22, vhere p s the nuuber of people
per square mile Living In the area. In areas with additfonal sources, the
nofae of these sources can be supec-linposed on the residentlal approximatfon
to pravide a measure of the totul nolae exposure.
' The nolse of railrond aperations s conaldered to be donloant over the
nolae of other sources In the camwnity If elther of the followlng two
sltuations ocecurt
a. The nolse of railrond operations (s clearly dominant over the

moise of pon~rallcoad sources. This may be demonatrated (f the

railroad ocomponent of the day-night sound leve {a 6 dB or more

above the noo~rallroad component of the day-night sound level

(or, equivalently, {f the total day-nlght sound level fs 7 dB

or mora ocbove the non~rallroad component). In urbao residentinl

areas with oo speclfle Idenclflnble nolae sources, the approxi-

mat fon above (10 top Pt 22) may be used as an eatlmate of the

non~callroad nolse exposuce In thls demonatratlon of clear

dominance.
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b. The nolse of rallroad eperations is considered daninant over the
nofae of non-tallroad sources If the railroad component of the
day-nlght sound level exceeds the non-rallroad component of the
day-night sound level hy 3 dBb or more. To demonstrate this
domfnance condition, both camponents (rall and non-rall) must
be measured and/or estinated based on measuccements at the measure-
ment locatlon.  Fucther, the sum of the rafl and non-rail compenents
must be within 2 dB of the measured total day-night sound level
at the measucement locat ion.

When the rallroad noise is high aod che non-rallroad noise {8 low at a
pact:leular measurement locatfon, the measuranent methodolopy provides a simple
process for determloning compllance., When thla sltuation does not occur, the
procedure for determinlog complinnce s more compllcated. It s therefore
deafrable for enforcement purposes to select o comunity measurement lecat [on
vhere the [irat set of conditions apply. Deac;rlbed below ave the genaeral
procedures which culd be followed for both the simple dnd complicated cases of
compliance determinat fon.

Measurement Inatrumentat ion

{a) An Integrating sownd level meter, or Instrumentation system,
that. meets all of the requirements of American Natlonal Standacd for Sound
Level Meters S1.4-1971, Type 1 shall be vsed. The Integeating sound level
meter shall be cepable of meeting the Type L tolerances for the sownd
level meter when uaed with an fdeal integrator for the followling functicns
{vhere applicable) amd algnals:

1. Sound Exposure Level: For alnusoldal algnals In [ts atnted operat-

Iog, range with dutat fon varylng between | second and 3600 seconds,
with the maxlmm soumd exposure level of at least 135 dB re (20

A-3
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miero pascals} squared and one second. An additlonol toierance of
+ 1 dB is allowed for eventa which have a duration of between 100
millinecondn and 1 asecond.

2, Equivalent Sourd Level: For sinusoidal slgnals with sound levels

varylng between 45 and 125 dB, and frequencies between 200 and 1000
tlertz, and for any combinat fon of sound levels whose durations
range between 1 second and 3600 seconds for hourly equivalent nound
level, except that the max imun hourly equivalent sound level need
not exceed 100 dB.

3. Day-Night Sound level: For signaln specified in {(2) above during

daytime hours and for nignals that are ten decibels lower durlng
nlghttime hours (QU00 to 0700) and (2200 to 2400).
(b) A microphone windscreen and an acoustic calibrator of the coupler
type shall be used as recamended by: (1} the manufacturer of the sound
level meter or (2) the manufacturer of the mlerophone.

Measurement: Locatlon and Weather Criterla

{a) TInforcanent measuranents shall be conducted only at recelving
property locations where the sound from rallroad facillty operations la
demlnant,

(b) No measurement shall be made within 10 meters distmnce from any
subatantlally vertlcal reflecting sucface that exceeds 1.2 meters In
helght, except for measurements on a redldentlala dwelling measurement aurface.

(c) No measurement shall be made when the average wind veloclty durlng
the perlod of measurement exceeds 12 mph (19.3 kph) or when the maximen wind
gust valoalty exceeda 20 mph (32,2 kph).

(d) Mo measurementa shall be taken when preclpltation (rain, snow,
sleet, ete.) cccura for a perlod exceeding 207 of the measurement period,
tmlens [t can be demonatrated that the precipltation does not [ncrease the
sound level at the microphone.

A4
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Proceduren for Meagurement

(a) Geoeral Approach

The procedures for determination of the component gound level resulting
from rallroad facility operations and dunonstration that it Is the dominant
sound component for the purpose of Part B of thia part are as followm
{1} Select a locatlon for measuranent;
(2) Determine the level, elther hourly equivalent sound level, or
day-night sound level, by messurcment;
(3) Determine the railromd fecility component sound level gnd
demonatrate domlnonce by using clther the procedures for clear
domlnance when It exlsts, or the procedure for dominance where
{b) Mlcrophone Location
The microphene shall be posltioned at a helght between 1.2 and 1,5 meters
above the groumd, except, that on a resldent[al dwelling measurement surface
as exemplified In Figure A-1 the mlcrophune may be poaltloned at any helpht that
is greater than 1.2 meters above the ground and lesa than the helght of the
uppermost Interlor celllng fmmedlately adjacent to the location on the measure-
ment; surface, or 7 meters, whichever is lesa., The locatlon shall be selected
where It Is expected that dominance can be demonatrated, aml the condltlons of
measurtement shall be selected such that the erilteria of Sec. 201.32 are
sat Jnfled,

(¢) Detemmine the Measured Level

The howucly equivalent sound level In any daytime or nighttlme bour,
ov the day-nlght sound level In any contlnwoun 24-hour perlod, as deaired,

sghall be measured.

A5
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{dJ) Rall Facility Canponent Hourly Fqulvalent Sound Level or
Pay-Night Sound Level When {t [v thz Clearly Domlnant Sound

Clear doninance exinta when the measured hourly equivalent or day-night
gound level exceeds the component hourly equlvalent or day-night sound level
from non-rallroad Cacility and through traln operstions by 7 dBb or more.
When clear domlnance o shown to exlat, the eafl facility component hourly
equivalent sound level or day-night sound level for the purpose of Subpart B
ahall be determined by subtracting one decibel fran the measured level. TFor
this purpose the [ollowing procedures, or functlonal equilvalents thereof,
ahall be used to estimite the non-roailroad facillity component bourly equivalent
or day-nlght sound level:

(1) The component bourly equivalent sound level or doy-night
sound level resultiog fron non-railread and through traln
operatlons shall be calculated by suming on m enerpy banin
the component sound levels from each of the significant
source conponients present. If the measurament s In a
realdential neighborhood where no other slgnificant source
Ia present, inclwilng through trains, the non-rafllroad
camponent: sound level ia deemed to be the non-rallroad and
through train component sound level. For this purpose a
asoucce Is conaldered significant if its camponent sound
level is within 12 dB of the measured sownl level. Methods
for determlning the component sound levels for several types
of sources are given in the followinpt

(A) For a measurcment locatlon in a resldentlal nelghborbod,
fu which the sound from non-nelghborhood sources, auch as major

streeta or highways, I{odustrial, commerclal, or publlc establish-

A-b
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ment, aiceraft, construction, ete., (s not identiflable, the
renfdential neighborhood componente day-nipht sound level
shall be estimated to be equal to or less thon the quantity .
[22 + 10 log (population density}]. The populatlon densicy
shall be determined by dividing the population of the census
tract which contalns the measurcient locatlon, by the area
In aquare miles of the residential portion of the censun
tract. The residential neligbborhood component hourly
equivalent sourt level for day time bours shall be estimated
by adding 1 dB to the estimated day-night somd level, and
for aighttime houra by subatracting 6 dB from the eatimated

day-night soumd level.

For a measurement locat fon where a signlficant source of polse s
civll alreraft, the alccraft component hourly equivalent sound
level or day-nlght sound level shall be eatimated uwsing the
proceduren contained In the EPA document, 'Calculatlon of bay-Night
Levels Resulting From Civil Alreraft Operations,' EPA 550/9-77-450
(Jonuary 1977). In uslng these procedures, the number of alreraft
operat fons on flight tracks which affect the nolse at the commmity

Jocatlon shall be that occucrlng durlng the perlod of measucements.

For a measurement location where a signlf lcant source of nolse la
the motor vehicle craffic on a pearby roadway, the trafflc component
hourly equlvalent sound level or day-nlght sourd level shall be
eatimated ualng the proceduren contaloed In the Federal llghway
Adminiatcat fon document, 'User Manual: TSC Highway Nolse Predicclon
Code: Mad 04," FIMA-RD-77-18 (Januacy 1977). In usiog these

A~7
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procedures, the traffle flow characterlstics during each hour of
the meapurapent day shall be used to esthnote the hourly equivalent
sound levels throughout the day; these shall be weighted for time
of doy and sumined on an cnerpy basis to obtain the traffic component
day-night asound level.

Alternat fvely, if throuph trains operate on o repular basis, the
through train component hourly equivalent and day-night sound level
for these tralns may be computed, assuning the scheduled times for
pucpeses of niphttim: woelphting (wless the actual times ace
knowm), fran the averoge sound exposure level measured for through
tenfne ot the location. The average oound exposure level shall be
dercrmined from an ecnergy average of the measured nound exposure
levels. For capputation, the totnl number of meosurenents shall be
at least {ive through trains.

For a mensurement location where a algnlflcont source of nolae io
through trains vhich move contlnucualy through a railrond focflity
duting the meoasurement perlod the through craln component hourly
equivalent sound level or day-nlght sound level shall be mensaured
durlop the perlod,

For a measurement location where a slgnificant source of nolse

{s other than the sbove, the component bourly equivalent soimd
ievel or day-night sound level for each sipnilicant rource, shall be
determined from measucementa.

For mmy measurement at a recelving property locatlon the
demonstration of clear doninsoce for the meanured hourly

equlvalent sound level may be baned on a comparison of the

A-B
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value of the meanured hourly equivalent sound level obtained in
an hour In which operations [n the rallroad facillty were
Judged to donlnate the sound with the value of an hourly
equivalent sound level obtained In prior or suboequent perlod,
or a comblnatfon of both, [n which the sound from aperatlons in
the cafleomd facllicy were Judped to be less daninant, with
both of these values measured within a total elapsed tlwe not
exceedIng four hours. When the difference between the former
ardd latter values of measured hourly equivalent sound level
equals or exceedn 7 dB, clear dominance I8 demonstrated.
(e) Rall Factlity Camponent Hourly Equivalent or fhy-Night Sound Level
anxd Dominance when Clear Doninance cannot be Demonstrated
Domlpance exists when the measured hourly equivalent or day-night sound
level exceeds the rall focilicy component level by 3 dfi or lens, Domipsnce of
the rail facility component day-nlght sound level shall be demonstrated for
the purpose of subpart 1 of thene regulationa by showlng that the caleulated
rall faclllty component sound Level exceeda the non-trallroad facllity component
sound level by at least three decibels, and that the level calculated on an
energy basis fram these two quantities [s within 2 dB of the measured sound
level lena the throwgh tralna conponent sound level. For this purpose the
non-rallroad faclllcy eamponent sound level and the through traln component
sound level may be determined by the procedures In See. 201.33d, and the call
fac{Lity component. level determined by the followlng, or functional equivalent
thereofi
(1) Calculate the partial rall faclllty component duy-night aommd
level fran the valuea of rall facillty component equlvalent
sound level measured under condltlons of clear dominance,

Sec. 201.33d abave.
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(2) Determine the energy averope sound exposure level for each
nolse nource which contributes signlficantly to the nofise at
the measurement locat lon. Tor this determinatlon, the averoge
value for cach type of source should be based on at least five
meanurements or a nunber equal to the ranpe of measured leveln
in decibeln, Compute the rail facf{lity component sound level fran
the encrpy averpge soumd exposure levels for cach significant
source, type, the number of such source Lypen operating per bour

ot day (by cime of day), amd their distance between source and

recelver.

A-10
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Part B: Nolae Measuranent Methodolopy for Retarder Car Coupling and
Mechanical Reflr igervator Cara

Measuroment Instrunentat fon

(o) A sound level meter or alternate sound level measurcment system
that meeta, as 4 minimum, all the requitementa of Amerlean Natfonal Standard
S1.4--1971* for a Type L Instrupent shall be used with the '[ast" meter
responge characterlstle, To insure Type 1 reoponse, the monufocturer's
Inntructions regardIng mounting of the microphone and poaitloning of the
cbaerver shall be observed,

(b) In condwting the sound level measurements, the general require-
ments end procedurcs of American Natlonal Standacd 51.3--1971% ghall be
followed, except as speclfied otherwlse hereln.

(c) A mlcrophone wimdscreen and mm acouat ic calibrator of the coupler
type shall be used as recommended byt (1) the manufactucer of the sound
level meter or (2) the manufacturer of the mlcrophone.

(n) Measurement locations shall be gelected such that the maximm
aound level From rallroad equipment Is not increased by more than 1.0 dB
by rounds ceflected From any surfece located behind the microphone.

Ffnar (Can Natfonal Standarda are avallable from the Amerlcan National
Standarda Inatitute, Inc., L1430 Broadway, New York, NY 10018

A-~11
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A oL,

The phrase "located behind the ilcrophone” means located beyond a line (or
funlly of llpes) drovm through the microphone and perpendiculor to the

Line(s) between any point on the rall equipment and the microphone.

Flgure A-2), Thin acoustlenl conditlon shall be considered fulfilled {f the

followlng conditions exist:
1, No substantially vertical surfaces of preater than 1.2 mecers

helght (f.c. walle, cliffs, ete.) are located within an arc of
30 meters rodiun behlnd che microphone (Avca B in Fipure A-2).

2. Mo substantinlly vertical surfaces, placed oo they reflect slgnlfi-
cant rallrom sownd to the microphone, which subtend on ongle of
greater than 20 degrees when measured from the microphone In elther
the vectical snd most nenrly horf{zontal plones, ace located within

an are of 100 meters behind the microphone (Area C in Flgure A-2),

(b) Hiscellaneous objects may be located between the tallroad equip-
ment sod microphone, except that all objects whlch bresk the }ine-of-slght
of the equlpment must be closer to the equipment thim to the microphone;
thac 18, aloog a lloe between the microphone md aony polnt on the equlp-
ment, at the point of Intersectfon with the object the distance to the

equipment meat be shorter chan the d{stmce to the microphone.

(c) Other rallroad equipment may be located behind the equipment

vhose nolee Is baling measured (Arer D in Flgure A-2),

() The growmd elevatfion at the microphone locatlon shall be within

plua 5 f. or minua 10 ft. of the ground elevation of the source whose

sound level {n belog reasured.

(e} Measurements shall not be made durlng precipitation.

4-12
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(f) Nolse measurcments may only be made LP the averope meanured
wind veloclty Is 12 mph (19.3 kph) or less, ond the max fman wind pust

velocity o leos than 20 mph (233.2 kph).

Procedurea for the Meaguranent of Retarder, Car Coupling,
and Mechanlcal Refrlgeration Gar Nolse

(0) Refrigeration Car Test. The inlerophone shall be positlioned at

ony location 7 meters from the centerline of the refriperation car track,
and between 1.2 meters above the prowmd dnd the helpht correapondlng to the
top of the refrlgeration car. ‘Ihe mlerophone shall be orlented with respect
to the equipment In accordonce with the minufacturer's recammendat lons,

No obgserver shall astand between the microphone and the equipment being
mensured.  The observer shall positlon the microphone In accordunce with
the mapufacturer's Instructlons for Type 1 performance. The atandard

ahall not be exceeded durlng any thircy second period after the throttle

setting 18 eatablisbed,

(b) Car Coupling Teat. The microphone shall be posltioned at a

location 30 meters from the centerline of the coupling teack, and at a
helght between 1.2 and 1.5 meters above the ground., ‘'The microphone sball
be orlented with tespect to the equipment in accordence with the manufac-
turer's recommendationa. No observer shall ntand between the mlcrophone
and the equipment belng massured. The chgerver shall posiclon the mlero-
phone In accordance wlith the manufacturec's Inatructions for Type 1
pecformance. The maximm sound level, L\‘nnx of Individual car lmpacta
shall be measured, aud the average value (energy average) of these maxlmum

levels, 1y ., #ball not exceed the standard.

A-13
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The total nunber of measuvrcments shall be at least ten.

(¢) Retarder Test. The microphone shall be positloned at a location
30 meters fron the centerline of the retarder track, and at a hefght between
1.2 and 1.5 meters above the ground. The microphone shall be oriented with
respect to the equipment In accordance with the manufacturer 's recommenda-
tiona., No observer shull stand between the mlicrophone and the equipnent
belng meanured, The obaerver shall position the microphone in accordance
with the mmufoecturec's Inastructlons for Type 1 pecformance.  The max imun

sound level, I, of individual retarder squeals shall be measured, and

nax
the average value (enerpy averoge) of these maximum levels Liax ohall oot
exceed the stendard.

The total number of measurements shall be at least ten,

{d) Altecnative Microphone locations. (1) If the criterfa of Sec.

201.26 do not permlt measurementa at the distances defined above, the
measurement location may be adjusted within the diatance limits listed In
Table 1 below. bWhen such m alternate location (s sclected, the measured
max fmum sound level shall be adjusted by addition of the amount llsted In
Table L for the approprlate diatance,

(2) The microphone shall be orlented with respect to the equipment
in accordance with the manufactucer's recommendations. No observer shall
stand between the microphone and the equipment beipg mensured. The
ohaerver shall posiclon the mlicroplime [n accordance with the manufactucer'a

fnatructlona for Type 1 performance.

A-14
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Table 1

Adjustment to Ly for Variable Measurement Distances

Meoourcment Distance [rom Equipment, Meters

Ad_juntment to

Retarders and
Car_Coupliogs

16,0 - 17.8
17.9 -~ 20.0
20.1 - 22-5
22.6 - 25.2
25.3 ~ 28.3
28.4 - 31.7
31.8 ~ 35.6

35.7 -~ 39.9
40.0 - 44-8
6’“9 ind 50-3
50.4 - 56.4

Refriperator Cars

6.7 - 7.3
7.4 ~ 8,2
B.3- 96,2
9.3 - 10.4
10.5 - 11.7
ll.oB - 1351

13.2 - llh?
14.8 ~ 16,5
16,6 - 18.5
18.6 ~ 20.8
20,9 - 23,2

A-15

Lmax dB

-5
=i}
-3
-2
-1
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Reilroed Equipment

Microphone Lecatian

Tlpure A-2: Ietaxder, Car Coupling nnd Mechunlenl Refigorutor
Car Arens of Oonsidorntlon for Nolse Testing
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AppendIx D

Over 400 pages of rall yard nofse data comprise Appendix B, The data
are derived from three sources:
(1) Measurements pecformed for EPA by contractors Pr B-1
(2) Measurements perfooned by EPA reglonal repre-
pentatives {reference B-1) P B-263
(3) WMeasurements perfonred for the AAR and provided

to the EPA Py B-319

Because of lts volume, Appendix B has been printed separately and ina

available from:

Mrc. Charles Mooney

EPA Public Informat{on Center
{M-215) Room 21940

U.S. Foviceomental Protection Agency
400 M Screet, SJW.

Washington, D.C. 20460
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Prepentad in this appondix are desceriptionn of thu metheods and
data gourcen usced in derdving coot cutimates for each of thoe noloe

pource abatoment procedurcs contalped in thio otudy.

In doveloping thepe cost vutimaten no costs are included for
disruption of gervice or romoval of aquipment and facilitien Erom
sorvicos The basin for this asoumption is that suffliclent timoe will bo

available for compliance with the noine regulation.

Daponding on tho nolde standard and tho type ol rallroad oquipment
being treatoed, thoe compliasnce period under connideration would extend
ovar a four to nin year timo perlod. This puriod would purmit the
installation of noinse asbatoment equipmont without incurring a cost for
Interrupting operations, and in come canen, without incurring codtn

apacifically related to thu inntallation of noipe abatament cquipment.

For exampln, given sufficlent time, the modification indicated for
quieting awitch enginen and refrigerator cars can be accomplished am a
paxt of normal mainteniance oporations. lallroad cars and locomotlvas
normally receive routine maintenance and overhaul on a reqular iasin. A
four to alx year complianca poeriod would permit the modificationn to

ba mada during such normal malntopance oparations.

Tha compliance perlod aleo has implicationa for conntructing
noiaa barriera and inntalling track adquipment. With sufficlent tima,
the conatrucstion and inatallation in moat inntances can be made without
Aiarupting yard opecationn. Slack periods can o used to divaert opora-
tiona away Lxom A portion of the retardars for barrier conatructlon

purponen, or for making modificationn.

M addad conalderation im that lengthy procurement lead timon
for tho noina abatement equipment considarod ahould not ba hecaasaary.
Ona of tha eritoxla Lor coleeting the polas abatement technlquen wan

that the technique ba availabla and that resmaarch and product development

C~1
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would not be necgussary. An incresoo in domand becauwne of the requirae-

monts for noiuso regulation may deplete manufacturers' or diotributoro’

ptocka, but from thoe standpoint of tochnological dovelopmunt, the

aquipnont would bo available. Thuus, all required noiso abatoment

tochnigquons should e eanily installod within a reasonable complianco

period.

Ratarder Barxioro

The type of nolse barrioers wsed as the basies for the cost ostd

involva acoustical panola placed aleng both sidos of the rotardoerne.

matan

The materials would typleally consist of a heavy backing panel, facod

with acouatical material, and thon surfaced with a purforated or expanded

metal coverings. Yhe barrier would ranqge from B to 12 foet high and
$75 pur linear foot inatalled.! The useful 1life of retardar barrie
ia oatimated to be 10 yenaru.

le Mantar lctardors

cant

rn

For mastar ratardecs, which average 150 feat in length, an average

taotal of 300 feat of barrier would be required for both aldes of the

ratarder. Tho estimatod cost, therefore, would ha 300 feet times 375

per linear foot installed, or 322,500 par rallroad yard barrior aat

2, _Group Ratardern

Group rotardara average 100 feot in length. The samo barriora

aa thoaa ¢onsldered abova for maastaer rotardors would be used. Thara

in an average of aix group retardecs por ratllroad yard. To eroct a

barrier on both nidea, 200 feot would be required, reaulting in a total

recuizrement of 1200 fesot for the wix group ratardarn. The coat, thero-

fore, would ba 1200 foat times 375 or 590,000 per raliroad yard, ot
$15,000 paxr graup Katardec.

AU Uy e
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Lubrieation Syntem

A lubrieation pystem for a single retarder in a hump classification
yard io cptimated to cosnt approximately $250,000. The connumpl:lon of
o1l in thio system ip aspunmecd to bo about 75 gallons por days These
data were developed from a description of the system and ito componunto,
baved upon discusoions with induntry reprenentatives, and the article
ontitled "lhe Quiet Onue, Durlington Morthorn's MNorthtown Yard," Walhker,
M.e, V77, Proccoding #650, AREM 76, ppp. 555-561, %hae unoful lifo of a

rotarder lubrication osystem io aspamed to be 10 yearu.

Ductiln Iran Shoes

A noido abatement tachnique under considoration for raducing
ratarder poids ilnvolven subatituting ductile iron shoes on one nido of
tha rotarder for whlch steel retardar shouns which are normally usdod.
Ductila ironh nhioua would o uded in hump yards for both mastor retarders
and group roetarders. The coat attributable to noise abatement is the
incremental coot, J.e., the differonce botwoen tho usual practice of
uning only steal smhons and the cost of uilng ductile ilron shoos an ono

mlda of the retardar.

Ona plde of a maater retarder roquirus 50 ductile iron ahona at a
coat of approximately 3115 per sheuv. &Since inatallation of puch ghoon
requiron about 15 minutes and can be accomplinhud ag part of routine
ratardar ahoo replacement, lncramental costa for inatallatlon ara

regardad aa baing insignificant.

An Jmportant cont conslduration that is accounted for in the coat
optimate Alu that ductile iron shonn wear out faster than ateel ahows in

a ona alda application.
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The annual cont incurred for nteel ahoen in $14,000. Tha annual
copt incurred when ductile iron shouvs are placed on one sido, conosidor-

ing they wear out 5 to 7 timao faster than stoeel shoou Lo approximatoly

$61,000.

e incremental cost, thorefore, attributable to this noino abate=

mont toechnique s the difforonca, or $67,000 per master rotarder.

In addition to manter retarders, there aro aloo group retardors
that would bo modifiod with ductile iron shous on one sidous There
aro uix grouvp rotarders in a typical hump claswsification yard. Group
ratardors are approximataly 100 feot in longth, or two-thirds thu
length of manter retarders, thoreforo tho cost per group roetarder in

ono~third lesa than the manter rotarder cost.

An important considuration is that since thure are typlcally
pix classification groupn per hump yard, the group raetarders on tho
averaga handla only ono-~aixth as much traffic as tho mestor ratardars.
The longer shon 1ife would result in the roplacement rate being ono-~

plxth of that of mastar ratarders.

Thene considerations for group rotarders can bu organired into

the following eatimating equatlions

Cgmifmx Lx U N
Cq » Coat of replacing group retarder shoes with ductila
iron shoan on one Aaide
Cm =~ Cont of replacing maater retardar shoos with ductile
iron ahcem on one alde
L =~ pdjuatment for differunce in leongth
m pdjustmpent for longer lifo
~ Numhar of gcoup ratardera for typical hump yard
Cqg = 67,000 x 67 x 17 8 6
Cqg = 45,0{0

C=4
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Total annual incremental coopt per hump classification in 567,000
for moster rotarder modification plus 545,000 for group retardors.

Therefore, the total annual incremental couot o $112,000 per yard.

Reloanable ltatardoro

Inurt rotarders can bo replacud by reloawable retarders for thoe

urpoge of noiwo control of that sourcu. EIMA Dackground Document

(R13-14)3 optimatuon a 57,500 cout for cach recleapvable rotardor.
With an addition for inflation and ingtallation, an entimate of 516,000

per raleasable rotardoer io used horo.

Al)l hump yardn that are not automatod are consldered to regquiro
ralaanable retardora. It was estimated that about 20 porcent of auto-
mated yarda already have releanabla ratarders .4 Tha avoragoe hump
yard han 37 trackn.d Thorafora, 37 tracks times 108 yards requiring
relearable ratardors aquals a quantity of 3996 reloasable raotarders
in hump yardsa. The useful life of releapable rutarders is eatimatod

at 10 yeara.

Rafrigerator Cara

0f tha 98,000 rofrigaratoxr cars operating on the nation's rail
syatem, 24,000 are mechanically rafrigerated and require quieting.
Machanical squipmont for car rafriqoration includes a power plant
(usually a diesal-olectric unit), a refrigorant comprennor, a
refrigecant condepsar and fan, an evaporator and a fan or fana for the
distcibution of the cooled air through or around the lading. Defrosting
in usually done automatically by electric colls mountad in the aevaporator,
which are utllized for car lieating aleo, whan heat is called for by the

thaxmastat. Thia aquipment ia mounted in one cnd of the car.

Nolpa abatomonl techniquens for rafrigerator carn and thalr coatn

ara proesonted in the followlng:
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Techniquas and Contnl

Improved tmuffler $ 10 additional cowst
Innulation 90
Fan modification 10
‘'otal incremental cont 3110

Applydng thema unlt conts to the 24,000 cars resulto in a capital

cost for quioting refrigerator carwp of $2,640,000,

Considuring a fiva year 1ife for mufflers and 25 years for insula~
tion and fan modifications, the added coat for replacemont would avarage
814 pur year por car. Thoe total incrumental replacemunt cost, therefora,

would be 532,800 annually.

Switch Enginea

uleting awitceh angines consinte of installing mufflers. Data
from ICC mourcen indicates a national inventory of 6,545 owitch enginoua.
omitting from conailderation for small industrial yards, which typically
do not have thelr own switch ongines, the nunbor of yards noxved by
the 6,%4% switch engineg totals 2,618 yards. The overall average,
thernfore, is 2.5 awitch enginan por yard. This gonoral factor la wased

Lo estimate costs and allocato the resulting estimates to the typoes of

yarda,

The bhaasin for the wnit cont waed to quiet switch enginea in the ERA

docwnent, Background Documant for Railroad Noino Eminsion Standarda,

1975+ Thia document ahows muffler costs ranging from 3200 to 3500 for
tha GM switcharan and from $500 to SH00 for othar types of awitch enginen,
To account for subsagquont inflationary incraanes, tho highent polnt of

thesa rangaes, 3000 wan uned a general unit cont factor.

In addition to mufflera, tho awltch osngines' cooling fans would ba

modifled at an catimated cont of 5400 vaclis

C-G
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Switch engines in 197G consumed 367,241,6712 gallonu of dicuel
fuel and the natlonal inventory of uwitch ongineo for that year was
G, 545 engines. This meann an average annual conuumption of 56,000
gallons of fuol por wwitch engine. At 32 cento per gallon, the annual
fuul cost io 517,920 per year, per oswiteh enginc. A onu to onc and one
half porcont increasc in fucl conpumption would reoult in an incromental

cont: due to nolua abatement of approximately 3230 por yoar per enginc.

Load Tout Riten

A load test nito typically lncludes a wmall structure to housa
instrumonts and ronistors. HNormally, locomotives aro not sheltored
vihen under load test. The nolue abatoment technigque connidered Anvolven
conutructing an onclouure to contain the nolse emanating from tha
locomotive boing tastud. BAn Anduatrial typs atructure of 3,000 square
font should be adequate to encloso the locomotiva. Conatructlon coptn
of 330 por aguara feot! are used to estimate the cost of the Atructurs.
Eatimating tha construction cost of 3,000 squara foot resultn in an
sgtimato of $920,000 pexr ntructure. It 1is eastimated that thore are 216
load taat mites in the U.8. railroad syatem and that the useful 1lifo of
the encleaure in 30 years. The incremental cost of this procuadurs to

the rallread indoatcy is antimated to bos

Fatimated Contn (5000)

Capltnal Mnpualizad
149,440 2,061 (Capital Rocovery)
1,944 (Malntenancu)

Relogation or Shut-Down of Idling locomotivas

No aignificant costn can be ancurtalned for relocating or shutting ’
doWn Adling locomotives, but thare would Lo some savings in fuel oxpenoca.
Howaver, theaxe would ba a counterbalancing exponse if tho lecomotives
cannot. ba reatarted promptly when nnodad as woll an poma poasibility
of damaqu in restarting the engines during balow froerning temparaturon

unleans appropriate procedurss are followed.

C-7
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Theue types of oxpenoos are difficult to dotermine; howaver,
they do not appear to o of pufficlent magnitudv to be nignificant.
Documonts which present rallroad operating coste, such as Guidubook

for Planning to Allaviate Urban Railread Problemn, SRI, Aug. 1974,

do not nhow idling locomotive costi.

Roschoduling Highttimo Activity

The purpouss of thio pectieon lp to discuns thu methed unoed to
cstimate thoe costs to the raillroad induatry Lif yard activitien are
curtailod from 2200 hours to 0700 hours. Thin curtallmont ig asnumad to
bn necanaary to achiove Ly, 65 for £lat rallyards and Ly, 60 for

hwnp yard comploxon.

The mothod aswumea that rallroad managumsent would slimate thircd
ahift opurationsy, excupt for skoleton cruws to susdtain yard utilitiean,
and asplgn third shift persconnul to firat and asecond ghift operations.
The mathod also anpumes that the normal first and second shiftd are
fully utilized during normal three alhdift aperationn. The introduction
of fifty percont more peraonnel into each of thesw two "daytime" shiftn
would theraforo require a fifty porcunt increasme in yard agulpmont,
atcs, In ordor to achieve In two ahifta, the yard througbput and produc-

tivity of noxrmal three uhift opurations,

The numbmar of avallable switch engines would therofora have to
ha increased by 50 porcent. Thin renults in an incraense in the awitch
angina inventory of approximately 3,300 enginea at a capital ocoat
of 8176,000 cachs 9  further, many of the yard OsM oxpennea ara
asgumad to LncreaAo hy 50 parcont. Thesa include 112,500,000 for
maintanance of way and atructures (50 parcaent of $225M9}, 08,500,000
for maintenanca of aquipment {50 pexcent of $177M7) and $99,000,000
for transportation.- rail line comta (50 percent of $196M7), The mum
of thesa asaumed lncreases in operationa and mailntenance coata is

tharaforn J3I00M,




Thios incremontal cost ootimate in now diotributed to the 4,169
known railym:du-7 Engino conts are distributod at $176,000 capital
conts annualired over 23 years and 10 porcent at $19,840 per year.
Tho 3300M coat incrondo for O&M i distributed to spucific yards according
to yard annual volume and the numbor of yards of wach major typu.7

Thae incramental cost increoaso for O&M is distributoed as follows:

Parcont of fotal Incremuntal

Mumber Annual Incremental 064 Coot por
Yard Type of Yardo Car Volung 06 Cout (5 M) Yard (& K)
lump 124 16 44 kliy}
Flat Claaulfication 1113 62 186 167
Industrial 1381 18 G4 39
fmall Industrial 1551 4 12 0

4169 100 300

Tha total incremental coat to the railread industry resulting from
the curtailment of yard operations from 2200 howrs to 0700 hours ie

natimated to buay

Fatimated Coptn {(3000)
Capital Annusalired
576,614 64,926 {Capital Recovery)

: 300,000 (Operationa & Malntenanca}
3364,920

Tha above eatimatens do pot include the cost of paveral other

problema which could result fxom tha curtallment of night opecationn.

For example, acme of the currant rallyacds may requira physical nxpan-
slon to maintaln throa shift throughput with only two shift operationa.

! Rail asxvice may almo bu advernoly offected in certaln areas due to

c=-9
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yard or line bottlenccks and conguntion. Service offectn, which are

negativa, could result in tho lops of business and rovenua to watoer

and moter cartiora.

The railroad and railyard wystem doun, howoever, pousons a cortain
amount of inhoront flaxgibility Railyard opurations may bu adjuntable
to produce an overall loval of coordination which could increass line-~
haul activity at night and which could raoult in morning yard arrivalno
and afterpoon yard departures. Purther, industry and industrial yard
intaraction may bt adjuntable to a highor fraction of daylight servico.
Although the lavol of rallrocad, railyard, and customor £floxibility
cannot bo quantified, without claborate notwork medelling, the ayntam

in flaxible within cortain unknown limitu.

Tho total incremantal cont to the railroad industry xesulting from
tha curtailmont of yard opurations from 2200 hours to 0700 houra in

ostimataed to bhas

Estimatad Comtp {§000)

Capital Annualized

576,614 £4,0926 {Capital Racovaery)
100,000 {Cporations & Maintanance}
3364,000

The above eatimates do not include the cost of sevoral othear
problems which could result from the curtallment of night operationn.
Yor exampla, aomne of the current rallyarmds may redqulra physical oxpan-
plon to maintain threo shift throughput with only two shift opnrxatiens.
Rall mervico may alpc be advarsely effected in ceortaln acena due to
yard ox line hottlenecka and congestlons furvice effocts, which axe

nagatiiva, ocould result in the losa of buainens and rovenua to water

and moknr carrlers.

The rxailroad and railyard aystem doon, however, poaaeaa a certaln
amount of lpherent fLlexibility  Ballyard operations may be adjudtable
te produce an overall lavel of coordination which could increamme line-

C~10
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laul activity at uight and which could reosult in morning yard arvivaln
and afternoon yard departuros. Purther, industry and industrial yard
intoraction may bo adjustable to a higher fraction of daylight sorvicu.
Althouqgh the lovel of raillroad, railyard, and customor £loxibility
cannot bu quantified, without claborate network modelling, tha psyutem

i fluxible within certain unknown limits.

Entimatad Coust of ¥Yard Hoine Leval Moasurcmont

It is estimatad that tho labor invelved in the meanuremunt of
rallyard noisse lovols will vary from 3500 to $2,000 por yard pur year
dopending on yard size. Instrumentation coata, at $10,000 por sot,
and tho purchamse of approximataly 590 aectn by tho railroad Induatry
will raemult in a capital inveatment of 55U7M. The total incromontal
cont antimated to bo ammpociatad with railyard nolse measuremeont Lo

theraforu:

Eatlmated Comtn {300G0)

Capital Anualizoed Romarka
5,070 1,548 5 Yaar amortigation
587 Maintenanca
3, Labor
35,906

Theaa eatimates Are bansd upon the measurament of each rallyard
onca sach year and tha purchasa of ona aAst of inatrumentation for

avary twelva rallyardn owned by a particular raillyoad Company.

c-11
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APPENDIX D

SUPPORTING MATLRIALS RELATED T'0O PUE LAND ACQUISITION OPTIONH

ie section centalns supporting matorialy rolated to tho option of
land acquinition for poine abatement. The acquinition of land represants
an alternative strategy to the application of noive abatemont proceduros
to noise pourcap within yardg that the raillroad industry could uso to

ment the various nolpe roqulatery otudy loveln.

s Dintribution of Land Peyond ¥Yardn by Land Ung

Fercentage of land outside the rallyardn within the specified
contour surrounding the yards by land une categories. Thuso
cateqories dre residential, commorcial, industrial, agricul-
tural and undevelopud; dosignationn {alpha code) for land

usa shown in the tabulariged array are R, C, I, A, and U,
runpectivaly. Table 1 displays percentages for the land usa
catvqurlioa an a fupction of yard type and place aize [or all
yards which wure analyzed.

pared on the pample data contained within each elamant of the
matrix, Table 2 waa Javeloped to reprosoent the land une
distribution around a typiecal yard for each matrix elament
{yard type by place alre). The content of elesunts (percent-
agea of the categorliea of land uaa for a typical yaxrd)} waere
wiaad directly in tha camputatlon of land acquisition coata.

e [atimated Costa of Land by Land tiae Catagurica

Acqulring the land surrounding nolso gsources located within a
railroad yard can ba uwead with, or aa an alternative to,
tachnologically fnduced noise level roduction. The land would
ha acquiraed in Auch a pattorn that the noine lavela at the
porimataxr of yard-owned landn would conform with the

propagad ‘reagulatlon.

To eatimate thu compllance coata to the railroads of acquirlng
tha land surrounding thelr yarde, an averaga price por adquage
foot wan determined for each of tha fiva majer land usem)
renidential, commercial, induatrial, agricultural and
uwndaveloped. Thede pricea ara as Lollown:

—
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land Undo 1970 price/ugsfLt,

Mosldential
GEingla family unito PRI
Multi=family unito 3045
Comnorcial 3.3
Induatrial 1+ 60
Agricultural 0.014
tndeveloped G.014

1 Includen structury and proparty.

The gourcas used to entimato those prices woro:s

Feonomic Naewsg Notes, National Apoaclation of llomo~
builders, May 1978,

listorical Analyaln of Unit Land Pricoen, Real Eantate
Bowearch Corporation, 1973.

Farm llnal Estate Market Davelopmants, Reconomies,
Gtatinticn & Cooparativen Sorvica, U. 8. Department
of Agricultura, July 19278,

The single family unit price per aqgquare foot wan doternmined from
tha NAHDL data by:

1. Dividing the 1977 males price by the average size of lot
4« Inflating the resulting pricd/sq. ft. to 1970 valuan by
applying an inflation rata of 10 porcent par yoarl.

The multi~family unit price pur squara foot was eatablishnd as
followni

1+ ‘Tha Real Estatn Reseoarch Corporation data on
residential prices woere inflatnd from 1973 to 1978 valuen
Iy applying an assumed inflation rate of 10 percent par yoar,

2« Tha ratio bntwoon malea pricea listed by NAHR and RERC for
pingle family unita waa calcoulatod and applied te the
inflated HERC data to datexmina tha 1977 avaraga nalon
prica. An identical procedurs is uaed to calculated the
averaga alge of a lot for multi~unit dwallings.

3y Thn 1977 avmraga palen price waa inflated to 1978 values
and divided by the average alra of lot.
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TADLE 1

PERCENT OF RAILROAD YARD BY LAND USE CATEGORIES
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TAILE 1 {Continucd)

YARD DY LAND USE CATEGORIES
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RATLROAD YARD LANDUSE SUMMARY (PERCENTRGE)

TABLE 2

L.and Place Size
Yard | Use POP, <50K TOP. 50-250K | DOP, 250+K ALL 1D,
Typa Coda Mean Varlance Mean Variance : Mcan Variancoe Mean Vvarianco
ump | R 0 16 23 15 20 19 27 17
c 5 5 10 11 1 7 7 B
A 11 11 14 19 13 23 13 17
1 17 11 19 10 24 15 20 12
u 37 24 35 22 27 26 33 24
8
Flat | n a2 20 12 12 31 24 35 19
Claoa.| 10 8 10 9 11 12 11 10
A 16 16 15 23 6 13 12 19
I 11 10 18 10 33 2 21 19
u 21 18 24 19 17 17 21 17
Flat | R 22 10 19 21 26 12 12 21
Ind. | o 5 7 21 17 22 18 16 16
A 12 23 1 3 a 0 4 14
1 0 0 21 11 37 16 P10 21
u 30 19 B 11 15 20 1 19
rlat | R 1 19 28 19 25 21 ) 20 19
B/Ind.) o 1 21 12 7 14 13 14 15
A 17 29 6 16 0 o | @ 20
I 13 13 13 23 A6 29 b3 26
u 25 22 21 19 14 19 20 20
ALL R 1 19 33 19 28 19 n 19
:‘;xfgﬁ c 9 12 13 12 14 24 12 13
A 14 21 9 17 5 13 9 16
I 16 19 23 16 35 22 25 21
u 20 21 22 20 18 20 23 21
D5
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The pricea por square foot for commereial and industrial land uscs
vore calculated av an avorage of the inflated price rangeus lioted
by the RERC data. (1973 data was inflated at a 10 purcont rate to
1978 valuono,.)

The U. S+ Department of Agriculture's average price pur acre of
voluntary and aptate salop for the 40 continental atates wan unoed
and dividod by the numbor of pquare feet in an acre ta obtaln the
averagu price pur soguare foot.

Bue to tho low value of agricultural land, the prica per square foot
of undovelopod land wat appumcd to e cquivalent.

e Diptribution of Rosidontial Land Betwoen Singlo & Haltiplo
Pwalling Unitao

Bapod vpon  an analywsis of 1970 Cenoun data acquirod through the
Bureau of Cenoun, Dupartment of Commerca, partaining to coengun
tract data rolated tuv cach of the sampled yard populations
funiverna), information was derived for the estimation of wsingla
and nmultiple dwelling unlts. Tho ecatimates made wera in per-
centaqena roprenenting the welghted averagen of ropldantinl

land distributed hetweon such unita for cach of thu 12 colln
comprising the matrix of yard types and place nize. Table 3
displays the data resulta of tho analysis in terms of the
wolghtad averagea (percontages) Lor oach cell of thio matrixe

TANLE 2

PERCENT DISTRIBUTION OF HINGLE & NULLIPLE DWELLING UNITS
RELATED TO THE MATRIX OF TYPE OF YARD AND PIACH BLLE

LSOK 50K - 250K 250K
‘Typa of Deolling Unitn melling Unita Prelling Unita
Yard gingla Multiple fGlngla  Multipla Single Multiple
mp 03 17 i 22 63 a7
Flat H7 12 64 ki) 60 40
Ind, 70 30 56 A1 AT 53
Bme Inde 92 8 17 2 54 46

® Eatimated Annual Owning Expansen for Variouas Roal Eatatae

Catagorinen

In addition to the purchasing or capital coat, railrocad companies
would incur cartain annual recurcing costa as & cedault of roal
eatate owporehip.  Annual conts would includa interuast payments,
inpurance and property taxen, JInterent paymenta, as daorived

6
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from curront ilndustrial bond rates, would amount to approxl-
mately 10 percent per years An additional 1 poercoant would bo
required on the average for inpuranco payments. An additional
2 purcunt1 of the purchase price (i.o. market value) would be
roquired for propurty taxes. fThepe expenseos are listed in the
following tabulation:

Eutimated Annual Owning Expenses for [wal Eatate

Intoroot Paymuant 10% of market valua
Innuraince KL
iroperty Taxous 2%

13%

® Calculated Aroan loyond ¥ard Property-Line by Yard Typo and

Place Hirze for Varioun Noqulatory Study Levaln

Tabla 4 consists of 3 parts, laballod A, B, and C, to indicate
the calculated arvas containod within solected noisu leval
contours buyond yard propoerty lines by typs of yard. T
doalgnated numbors of place size (1, 2, & 3) relate to populationn
lean than 50K, 50-250K, >250K rospuectivolys Parts A and b
rolate to hump and flat clasaification yards caapectively,
whila Part C of Table 4 lncludes induntrial and pmall indua-
trial yarda. Thu [irat row of data contalnoud in Farts A and I
ralates to the bansline noise lavol and calculatod arean an

a functlon of place aizo and yard activity levels (low, medium,
and high). The arans contained within contoura woere calculatod
and the rosults are displayed for varioua noise rogulatory
lavolu. The remalnlng rowa of both Parta A and I} spocify thae
total araas within noigse lavel contoura resulting from reducling
thea poima at the yaxd property linea through applicatlon of
noiae abatement proceduras (tachnoleogy fixwn, aa praviounly
doscribed in finctlonn 5 and 7) to meat the ragulatary matudy
lovela of Ly, 75, 65 or 60. Tabla 4, Part C ia formatted

in a similar way, but differs salightly rosulting from uca of
ona laval of activity. It should be noted also that yard
propaoxty line reduction deen not have an impact on thenao

yacda until Ly, 70 in uned.

Taxabla Propuxty Values and Asascnoment Salea Price Ratios, 1972

Cennus of Govarnmentn, Part 2, U.8. bDepartmant of Commerce, 1973,

=7
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TABLE 4(A)

] -
ARERS (%10 uq, ft.) WITHIN VARIOUS NOISE LEVEL CONTOURS, TNCOTUNTNG RAGET.TNE AND
REDUCTION OF YARD PROPEMTY LINE LEVELS THROUGH EMPLOYMENT OF

NOISE CONTROL AT VARIOUS REGULATORY STUDY LEVELS

Lan 7% Lay 70 Lygn 65 Ly 60 Lap 55
Placn 5Niza Place Sizn Placa Slen Placn Site Place Sixn
Volumn 1 2 13 1 2 a 1 2 k| 1 2 3 1 2 k]
flump Basoline
(1) Low 3 24 19 150 125 100 6ol 540 419 1,970 1,55% 1,160 4,145 3,212 2,049
{2} Madium 1 24 11 290 167 223 1,197 604 094 3,300 1,910 2,304 6,366 3,003 4,304
(3) lidgh o5 40 49 420 M2 245 1,505 060 835 2,435 2,016 1,032 6,058 4,202 3,130
TOTAL 156 26 99 074 534 56D 3,305 2,094 2,140 08,705 6,241 5,356 16,56% 11,059 9,063
Yy

Mump  BL 75

1 1 o 0 0 oo 63 52 492 Rlip) 100 1,506 1,252 944 3,504 2,767 1,490

7 H ¢ o 0 T 9 13 921 534 037 2,008 1,626 2,021 5,602 3,243 3,004

3 Y @ 0 0 217 124 139 1,035 392 505 2,690 1,541 1,453 5,021 2,064 2,607
TOTAL, o o a 464 204 2l4 1,448 1,315 1,508 7,092 4,459 4,410 1:1,12? 9,078 8,461
Hump 8L 70

1 ] o o 0 a 0 [¢] 120 172 141 1,047 [iFy) 637 2,660 2,100 1,338

2 H 0o o 0 0 0 0 n3 212 206 1,667 965 1,217 3,947 2,203 2,786

k) H 0o o0 9 0 ¢} 1] 2] 103 191 1,435 1,19] 700 3,11 1,035 1,714
TXITAL o o o 0 4] 0 904 570 618 4,149 2,903 2,654 9,010 6,220 6,038
Hump 6L 65

X L 0 0 o 1) o 0 1] 0 0 206 426 12 1,286 1,016 717

F H o 0 o 0 0 0 o) 0 0 165 212 206 1,667 965 1,237

2 H ¢ 0 0 0 0 4} ] 0 0 323 185 191 1,394 797 7oL
TOTAL 0o 0o O 0 0 4] Q 0 0 274 623 659 4,347 2,778 2,794
Hump 5L 6D

1 19 g 0o o 4 4] 0 [¢] 2] o 4] ] 0 206 216 102

2 M ¢ o0 o 0 0 0 0 o 0 4] 0 o] 165 111 06

3 H e 0 0 4] 8] 0 o] 0 0 Q 1] ] 123 163 1m
TOTAL o 0 0o 0 Q 0 0 0 0 [+ 0 [«] 974 622 659

AN 3 1Y INAY 1534
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TABLE 4(B)

! Lan, 75 Lan 70 L G5 Ian 60 Iyg 55
Placo Sira Placo Sirg Plact Sire Mlaca 8iza Place fire
Volume 1 2 1 1 2 k] 1 2 ] 1 2 3 1 2 3
Flat bapeline
1 L 6 3 12 103 43 1 2,110 272 700 11,451 4,972 3,12 0,140 11,834 0,602
2 ] 29 12 1o 1,402 573 45A 6,37 2,594 1,976 17,453 7,100 5,143 34,240 13,931 9,082
k] n 41 17 13 759 321 16 5,321 2,251 1,656 14,642 6,190 4,347 28,270 11,963 8,07
TOTAL M 33 0I5 2,270 937 119 14,007 5,017 4,412 43,533 18,271 13,262 62,300 37,728 26,3157
8L 75 L o) Q 0 67 20 2] 2,169 212 734 11,320 4,764 1,636 27,247 11,438 4,328
M 0 o o0 1,200 524 419 5,090 2,397 1,024 15,99% 6,500 4,700 31,153 12,675 8,008
i 0 o o 568 241 107 4,51 1,935 5,176 12,044 5,454 3,053 24,945 10,5521 7.187
TOTAL 0 o o0 1,92} 791 629 12,612 5,244 7,734 40,217 16,727 12,195 +03,345 24,122 24,320
5t 70 L 0 o o0 0 0 0 1,904 uol G645 10,153 4,270 3,257 134,132 10,149 17,1367
M e o o 0 0 4} 1,400 6oz 400 6,637 2,700 2,043 17,129 6,969 5,014
R g o o0 0 0 o 2,610 1,107 b1l 9,404 4,013 2,072 19,770 0,365 5,735
TOTAL 0 0 0 0 4] 0 6,002 2,510 1,940 26,274 10,963 48,174 171,011 25,4083 14,141
BL 63 L 0 o o 0 0 Y [ o 1] 1,208 anl 645 10,153 4,270 3,256
M 0 o 0 4] 0 0 0 [} 1] 1,400 602 480 6,637 2,700 2,045
n g 0 0 1] [+] 0 0 0 0 21,710 1,107 537 1,473 4,007 1,867
TOTAL 0o 0 0 [+] 0 1] 0 0 25,103 2,510 1,11) 26,263 10,977 0,168
5L 69 L 0 0 0 1] [+] 0 4] [} 1] 0 1] 0 1,909 a0l 645
M g o 0 [+] 0 0 ] [} 0 0 0 [ 1,400 603 140
H 0o o 0 Q ] 0 1] [+] 0 0 0 o 2,610 1,107 013
TUTAL e 6 0 0 0 0 1] o] 0 0 0 0 6,003 2,510 1,938

i
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TABLE 4{C)

R Ly, 65 Ly, 60 Ly, 55
Placae Size Place Size Placa Size

Volume 1 2 K| 1 2 k] 1 2 3
Flat Ind. Banelino

1) low 11,294 3,180 3,550 36,000 10,134 10,654 706,114 21,426 21,242

Lavel 65 - - - 1,538 4,330 4,792 4,384 12,342 12,040

Tlavel 60 - - - - - - 15,728 4,120 4,904
Sm, Ind., Dageline - - - 13,994 1,474 1,500 10,830 4,304 4,358

tavol 60 - - - - - - 14,332 1,510 1,630




TADLE 4{A)

A
AREAS WITHIN VARIOUS NOISE LEVEL CONTOURS, INCLUDING DASELINE AND
REDUCTION OF YARD PROPERTY LINE LEVELS THROUGH EMPLOYMENT OrF
NOISE CONTROL Al' VARIOUS REGULATORY STUDY LEVELS

I 75 Lan 70 Lyn 63 l‘dn GO Lap 55
Plagn fiirn Placn filza DPlace Sien Macae Sizn Placo fire

valuma' 1 2 32 1 2 ] 1 2 ) 1 2 3 1 2 k]
Iwp Bageline
(1) Low 0 24 19 1sn 125 1loo 603 540 419 1,970 1,585 1,160 1,145 3,272 2,319
{2)  Medium 41 24 11 290 167 223 1,197 694 094 3,300 1,910 2,164 6,366 3,605 4,34
{3} igh 85 40 49 426 242 245 1,508 060 i k1] 3,435 2,026 1,032 6,058 4,902 13,110
TOTAL 156 96 99 874 534 564 3,005 2,094 2,140 8,705 6,291 5,356 16,562 11,055 9,063
Hump 5L 73

) L o 0 0 g0 6) 52 492 189 306 1,506 1,352 244 3,504 2,767 1,990

2 M 0 0 o 167 97 11 921 534 637 2,800 1,626 2,021 5,602 2,241 1,864

3 n 0o 0 0 217 124 129 1,015 592 505 2,698 1,341 1,453 5,021 2,068 2,607
TOTAL O 0 o0 464 204 314 2,448 1,515 1,508 7,092 4,432 4,418 1;,127 4,870 0,461
Hwrp B 70

I~ L 0 0o 0 0 0 0 220 173 141 1,047 027 617 2,660 2,100 1,538

F L] e 0 o 0 0 0 165 213 206 1,667 265 1,237 3,947 2,485 2,786

k H 0o 0 0 [+] 0 0 23 105 191 1,435 1,29) 740 3,211 1,815 1,714
TOTAL o ¢ o0 1] 1] Q 208 570 610 4,149 2,985 2,654 2,818 6,220 6,038
Iturp  BL 63

X L Q o 0 ) 0 0 0 0 ] 206 226 102 1,286 1,016 7

2 ] a 0 0 0 0 0 [+] 0 0 365 2 286 3,687 963 1,217

| H o 0 o 0 0 0 0 o 4 23 183 191 1,394 797 780
TOTAL o 0 0 0 0 Q [+] Q 4] 974 621 659 4,347 2,778 2,794
Hump 3L 60

1 L g 0o 0 [¢] 0 o Q 1] ] 0 0 o 286 226 le2

a H o 0 0 0 Q 0 1] 0 0 ] 0 [+] k11 211 86

3 " 0o a o0 0 Q Q +] a Q Q 0 0 323 183 1921
TOTAL e 0 0 0 [+ Q Q 0 0 +] 4] 0 274 623 659

6
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TAOLE 4(0)

Ly, 75 Lap, 70 Lap G5 Lap 60 Lan 55
Place 8ize Placa 8ixe Place Slza Place filzn Placa fize
Volume 1 2 b 1 2 3 1 2 1 1 2 3 1 2 k]
Flat Papalinae

1 5 6 3 12 o2 43 28 2,310 992 1450 11,45 4,972 1,12 20,140 11,034 8,602
] n 2% 12 10 1,409 871 454 6,37 2,594 1,976 17,453 7,101 5,141 34,240 13,921 9,602
] n 41 17 13 739 311 146 5,321 2,251 1,656 14,649 6,198 4,147 28,270 11,96) 8,073
TOTAL 76 12 25 3,210 931 139 14,007 4,017 4,412 41,533 18,271 13,262 62,300 27,720 26,357
&L 75 L 0 ¢ 0 67 a0 22 2,169 912 134 11,328 4,764. 1,616 27,247 11,456 6,34
e 0 @ 1,208 5M 419 5,890 2,197 1,024 15,995 6,508 4,706 31,133 12,675 8,005
H o ¢ 0 368 241 187 4,571 1,935 3,116 12,044 5,455  1,83) 24,945 10,551 1,187
TGTAL 0o 0 0 1,923 79) 629 12,622 5,244 7,734 40,217 16,727 12,195 «83,345 24,122 24,330
8l 70 L Qo 0 90 0 0 [4] 1,904 001 645 10,133 4,270 1,257 134,132 10,143 7,167
N a 0 o0 0 1] [+] 1,460 602 480 6,637 2,700 12,045 17,129 6,969 5,018
H e 6 0 0 0 0 2,630 1,107 03] 9,444  4,01) 2,072 12,770 8,365 5,7
TOTAL o0 o 0 0 0 0 6,002 2,510 1,958 26,274 10,9683 6,174 171,031 25,483 10,341
81, 65 * o 0 0 0 0 0 0 0 0 1,905 a0l 645 10,3%) 4,270 3,138
i H a 0o 0 Q 1] [+] Q 0 0 1,400 802 480 6,527 2,700 2,045
" [¢] 4} [+} 0 0 0 [+] [+] Q 21,718 1,107 a33 1,412 4,007 2,067
TOTAL 0 0 0 0 b} 0 0 0 0 45,103 2,510 1,312 26,26 10,977 8,160
L 60 4 e o @ [ [V 0 [+ 0 0 0 o 0 1,903 a0l 645
n Q 0 a Q 4] 4] Q 0 Q o [} Q 1,480 602 400
L} o o 0 ) o 4] [+] Q 0 o o [+] &,618 1,207 an
TOTAL a 0 o 0 0 ¢ 0 1] 0 0 0 Q 6,000 2,510 1,558




TABLE 4(C)

La, 65 Lgn 60 Lan, 55
Placa Sira Place Sizao Placo Siza

VYolume 1 2 3 1 2 3 1 2 3
Flat Ind. Basoline

1) ILow 11,294 3,180 3,550 36,000 10,134 10,654 76,114 21,426 21,242

leval 65 ~ ~ - 1,530 4,330 4,792 4,304 12,342 12,840

Iavml 60 - - -~ - - - 15,728 4,420 4,904
sm. Ind. Basclino - - - 13,994 1,474 1,580 10,030 4,304 4,358

TLaval GO - - - - - - 14,332 1,510 1,630
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APPENDIX &

TAMULATION OF RAILIOAD COMPANIES STUDIED INCLUDING
NUMBEHR OF YARDS OWNED AND COMPANY OWNERSIID
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Rond Name

Number of
Yarcls Owned

ovneruhip

Aburdeen & Iockfioh
Akron & DBarberton Delt

Akren, Canton & Youngutown
Alamsda Delt Line
Aliquippa & Southern

Alton & Southern

Angoelina & Neches Rivor

Amn Arbor

Apacho

Apalachicola Hortharn
Arcada & Attlca

Arcata & Mnd River

Arkansan & lowlaiann Miusourd
Aroottack Valley

Anhloy, Drew &k Northern
Atchison, Topuka &G Santa e
Atlanta & fit. Andraws Bay
Atlanta & Woat Polint

Paltimora & Olilo

Baltimorae & Chio Chlcago Terminal
Ranger & Arcoatock

Bauxite & Northorn

Balfaut & Mognahnnd Laka

Balt Ry, Company of Chicago
Begaenar & lLake Erie
'Birmingham Southexn

Boston & Malne

Brooklyn Fastern Dist. Torminal
Burlington Noxthern

Butta, Anaconda & Pacific

- et

1

-
..

- R =

ol N}

D

e I KR S

171

Independent

Baltimore & Ohio RR Company;
Canton & Youngstown RIL Co,;
Conrall

Horfolk & Woustorn Ry. Co.
Aff, with Wentorn Pacific
Jonoo & Laughlin Stecl Corp.

St. Louln Jouthwantern
& Miggourl racific

Southland paper Milla, Inc.
Dotroit, Toledo & Ironton
Southern Porost Ind., Inc.
5t. Jou Paper Company
Independent

Simpson Timbar Company
Olinkraft, Inc.

Canadion Paciflc, Ltd.
Indepondent

Santa Fo Ind., Inc.
Intarnational Paper
Seaboard Conat Line RR Co,

Chesapeake & Ohio Ry, Co.
paltimore & chic HR Co.
Amoakaeag Co.

Aluminum Company of America
city of bolfant, Malno
Various RR Companiean

U. 5. Stuel Corporation
U, §, Steel Corporgation
Bomaino

Independont

Indopendent

Anaconda Corpany

n—— R L Y L\ 1
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Humber of
Yards Owned

Road Namoe

Cwnorship

Cadix=

Californla Weotarn

Cambria & Indiana

Camino, Placorville & Luke Tahoc
Canadian Hational

Canton

Carolina & Northwentern
(Horfolk Southorn)

Carrollton

Central California Traction

Cuntral of Georgla

Contral RR Company of New Jaruvy
Central Vermont

Chattahoochea Valley

Chasapenke & Ohio

Chopapeake Weatern

Chicago & Illinols Midland
Chlcago & Illinola Wastorn
Chicago & Nerthweutern

Chicago, Mllwaukao, St., Paul
4 Pacitic

Chicago Rlver & Indiana

Chicago, Bock Inland & Pacific
Chicago sShert Lina

Chicago South Shore & South Pand
Cincinnatl, New Orleans & Taxan I'ac.
City of Prineville

Clarendon & Pittuford

Cliffaida

LS

[l W N ]

USRA and Stockholdors

Guaorgla Pacifie Corporation
Bothlehem Stecl Corperation
Michligan~California Lumboer Co.
Independent

Canton Company of BDaltimore
{uub. of Int'l, Mining Corp.)

Southern Ry. Company

Louluville & Nashville;
Scaboard Coaust Line

Southoern Pacific)
Atehloon, Topoka & Santa Fog
Woeutorn Paclfic

Southorn Hy. Company
Raading Company

Groand Trunk Corporation
Want Point~Pepporill, Inc.,
Chagslie Syatem, Inc.
Norfolk & Western Ry. Co.
Commonwaalth kdinon Company
x> Ind., Inc.

Indgpandant

Chicago Milwaukca Corporation
Penn Central Trans. Company
Independent

Indopandent

Chanapuake & Ohlo RR
Southern Ry. Co.

Indopundont

vormont Marble Coipany

Cone Mills Corporaticn
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—— rrme s

ltond Name

Number of
Yardu Ownoed

Ownership

Colorade & Southern
Colorado & Wyoming
Conrail

Cuynhoga Valloy

Danuvillo & Mount Morriu
Dardanalle & Russollville

Davonpoxt, Rock Iusland & North-
wantoern

balaware & Hudtion

Dolta Valley A Southern
Donvar & Rlo Grande Weatern
Dopueen & Eantorn

pun Moinas Unfon

Datroit & Hackinac
Datreit & Toledo Shoroline

Dutoodt Yaerminal

potrelt, Toledo & Irouton
miluth, Mimssabe & Iron Range
mituth, Winnipeg & Pacific

Ducham & Southexn

El Dorado & Wesson
Elgin, Joliat & Fasturn
Erle Iackawanna

Eacaenaba & Jaka Suparior

12
2
1

ra

o

13

13
91

Burlington Northern, Inc.
CRAL Stecl Corporation
USRA and Stockholdors

Jonos & Laughllin Steel Corp.

Independant
Mchlinter 'ucl Coinpany

Durlington Northern, Inc.j
Chiengo, Milwaukeo, S5t, Iaul
& Paciflc IR Company

Dereco=Norfolk & Westoern
Induependent

tlo Grande Ind., Inc.
Woyorhauder Coumpany

Norfolk & Wostorn Ry. Co.g
Chicago, Milwaukau, S5t. I'aul
& l'acific RH Company

Indoependoent

Grand ‘Trunk Westarn RR Co.g
Rorfolk & Woatern Ry. Company

Pann Central Trans. Company;
Grand ‘Trunk; Michigan Contral RR

Pann Central Tranhw, Syatem
U. 5, 5tewl Corporation
Grand Trunk Corporation

Suaboard Coant Lint IR Co,

Indepondent
U, G. Stool Corporation
Dureco~Morfolk & Wedtern

Indapandent
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Number of

Rouad Name Yards Owngq Owneruhip

l-‘airporl:, Patnesvijle & Lauterp 2 Penn Central,
Morfolk g Westorn Ry.

Florida Eaut Coasp 9 Independent
Fonda, Johnntown § Glovuruville i Delaware Obego Corporation
Fordyce g Princoton 1 Gcorgia—[’ncific Corporation
Fort Wortj, ¢ Donver 10 Colorade & Southarng
Burlington Northorn, Inc.,
Syutem
‘ Fort Worth holt 1 Mlunouri—t’ncil’ic kit Company
; Gainanvilie Midlang 1 Geaboard coant Line RR ¢o,

blluﬂouri-lﬂmunu-ﬂhmu !
Misgouri-ppey fic

o

Galvuaton, Hounton & Hendoruon

Gaxdaen City HWantern 1 Garden City Campany
Grnesaen 5 Wyoming 1 Independent
Georgla 7 Seaboard coayt Line
Grafton Upton 1 Fackwal ) Int'i, Corporation
Grand Trupk Wantern 24 Gran? Trunk Corpuration
(aub, of Canadian Nat'l, py, Co,)
Graysonia, Nashville g Ashidown 1 Independont
" Great Wortern 1 Groat Wentorp Sugar Company
(sub, of Great Hestern Unitaq
Corpnmtion)
Gronon Pay & Wasatarn 5 Indupandent
Graenwich & Johnsonvilie 1 Dolawara udaon Ry, Compnny
Hartwel) 1 Independent
High Paint, ’Ihomaﬂvillo, & Denton 1 Hinﬂton--.‘salcm deuthbounq Ry. to,
; Illinods Central Gulg 13z I 1nd., 1ne,
: Illinois Texrminal G Indapendont
Tndlana Harboy Ralt 12 Conral)
|
[
k-3
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Humber of

lond Nome

Yardy Owned

Ownerahip

Kangan City Terminal
Kentucky & Indiana Terminal

lackawanna & Wyoming valluoy
lake Erie & Ft. Wayno

Lake Erie, Franklin & clarion
Iake Pront Dock & RR Terminal
Lake Superior & Iahpeming

Lake Superlor Torminal & Tranafer

Lakn Torminal
Lancastaer & Chuater
Laurinburg £ Southarn
Iehigh valley

fong Imland

Los Angalas Junction
Loulniana & Arkansas
Iouiniann & Northwent
loulsiana & Pinae Bluff
Iouinville & Nashvilla
Loniaville & Wadlay
Iaulaville, Haw Albany & Corydon

Mainan Cantral

Magma Arizonna

Manufacturers Junction

Mapsana Terminal

McClow@ River

Meridlan & Bighee

Minneapalis, Northfield & Southorn

Minnepota, Dakota & Yestern

1

[$4]

| L T T R T

ra

—

34

O T

111

j
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Twelve RR Companics

Independent

frie Lackawanna Ry. Company
Horfolk & Weotern Ry. Company
Indepondent

Penn Central; Baltimore & Ohio
Cloveland Cliffs Iron Company

I.H.1 Chicago & Northwostern;
So0 Linc

U. S. Steal Corporation

H. W. Clouu, ot al,, Trustach
Tndependent

ronn Central

Metro. Prann. Auth., New Yoxrk
Atchiuon, Topeka & Santa o
Kannauw Clty Southern Ry. Co.
. E. Salzberg Company
Olinkraft, Inc.

Seaboard Coast lina RR Company
Indopendoent

Indopendant

Indepandont

Magma Coppor Company
Western Flectrie Co., Inc.
Aluminum Company of America
Champion Intecnational Corp.
Amorican Can Company
Indepandant

Ioisn Cnncada Corporation

—— = e S W VT
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Road Name

Number of
Yardy Owned

Ownership

Minncosota Transfor

Mionissipplan
Minsissippl Export
Misvourl-Tllinoiu
Minaouri-Kanunan-Tesxan
Minsourl PMacific
Mobile & Gulf

Monongahela

Monongahoela Connecting
Montaur

Morriatown & Erle

Moacow, Camden & San Auguutine
Moshaoauck Vallaey
Mount Hood

Navada Northern
Hawhurgh & South Shore
Naw Orlenans & Lovar Coant

New York Dock

New Yoxk, Susgquehanna & Wastcrn
Hor folk, Franklin & Danville
Norfolk & Portamouth PBelt Line

Norfolk Southarn
Horfolk & Weatern
North lLouiaiana & Gulf
Northwentern Paclflic

1

[

Lo & T ¥ R

pX ]

1480

¥)

F=6

Burlington Northern; Chicago,
Milwaukee, St, Paul & Paciflic
IR; Chicago & Northwestoern
rans, Co.; Chicago, Rock Ianland
& Pacific Ry Sco Line

Independent

Independunt

Minsouri Pacific MR Company
Katy Ind., Inc.

Mipnoguri Pacifle Corporation

Jameu Graham Brown FFoundation,
Inc.

Penn Centraly Baltimore & Chiog
pittoburgh & lake Erde

Jones & Inughlin Stoeol Corp,
pittsburgh & Lako Eria Lt Co,

Subaidiary of Whippany Dev. Co.
& ME hanociatos

Indopendent
Indopendont
100% Subaidliary of Union Pacifle

Mennocott Coppor Company
U. §. Stool Corporation
Minnourd Pacific RR Company

Subaidinry of NYD Propurtian,
Inc.

Tri-Terminal Corporation
Horfolk & Wostorn Ry. Company

Seaboard Coant Lina (four
other RAs}

Southern Hy. Company
Indapendant
Continental Group, Inc.

Southern Pacific Trann, Company



2
;
:
i

Hoad Hamo

Number of
Yards Ownoed

Owncrship

Oakland Terminal

Pecon Valleoy Southern
Penn Central Trann. Company

Pennaylvania, Rending Scaushore
Linon

Poorla & Pokin Union Ry, Co.
Pittaburgh & Lake Eric
Pittaburqgh & Ohio Valloey

pittaburgh, Charticrs &
Youghioghony

Port lluron & Dutroit

rortland Terminal

Prescott & Northwostorn

Providenca & Worcentar

Quanah, Acmae & Pacific
Quincy

Rahway Vallay
Readlng

Richmond, Fredopicksburg &
Patomac

River Terminal

Roacouw, HSnyder & Pacdfic

1

[ ]

N

a7

[y}

E-7

Wentern Pacificy
Atchigson, Topeka & Santa Fo

tndopepdent

Penn Central Company

Penn Central Company
Induependoent

Punn Central Company
Shenango, Inc,

Conrally
Pittoburgh & Lake fLriloe

Independoent

n.H.p Oregon & Washington RR
& lav. Co.; Southurn Pacific

potlatch Corporation
Indupundent

St. lLouis=§,l1*. Ry. Company

Slarca Paclfic Ind.

Indopondant

Conrall

RMehmand~Washington Company

St. Paul Irpn Mining Company
{subnidiary of Republic Stenl
Corporation}

Indepandant
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Round Name

Humber of
Yards Owned

Ownerohip

Salnt Joseph Terminal

Saint Louis-5an Franclusco
Saint ILoulo Southwoestern
Saint Maryu

Salt Laku, Garfield & Wegtoern
San Dicgo & Arizona Bastorn
Snand Springs

Gan Luis Cantral

dnnta Marlia Valloy

Svaboard Conut Line

filarrca

fioo Lina

Southexn

Southarn Pacific

Southern San Ials valloy

Spokane International
gpringfield Terminal {Vexmont)
ftaten Island RR Corporation
fitockton Tarminal & Dastern

Terminal KR Asan. of ft. louin
Toxaa and Northern
Taxas Clty Texminal

Texam Mexican

Taxan~Naw Maxico
Tuxas Sauth-Eastorn
foledo, Angola & Weatorn

(58]

(R

100

44
144
211

Lol IS

]

iadi}

Atchison, Topeka & Santa Fe
5t. Jodgeph Grand Island Ry. Co,

Independent

Southern Paciflc Trans. Company
Gilman Paper Company

Ilagle Aasoc.

Southern Pacific Trang. Co.
Sond Springs lome

Pea Vine Corporation

Entate of G. Allan lancock
Seaboard Coant Line Ind., Inc.
Indupendent

Canadian Pacific, Ltd,
Indapendent

Southoern Pacific Company

Masnrs, G. M, Oringdulph
and 1t. guiller

Unlon Pacific RR Company

Posdton & Main Corporatlion

Baltimore & Ohio RR Company

ftockton Tarminal & Eastarn
RR Compnany

varioun IR Companics

lona Star Steel Company

Misnouri~Kanana-Toxas ARG
Hinsouri-raciflc IR Company)
Atclilnon, Topeka & Santa Fa

Manufacturersa Hanovaer Trust
Company

Minnourd Pacific RR Company
Indapandant
Heduna Corporation




PR 3Gy UV ADST

Hoad Namo

Nunmber of
Yards Owned

owneruhip

Toledo, Peoria & Weotorn

Toledo Torminal

Trona

Tucuon, Cornulin & Gila Dend

Unlon Pacific

tnion Torminal Railway
(of Salnt Jooeph, Missouri}

Upper Merlon & DPlymouth
Utah

Harn Sheals

Warren & Ouwachita Vallay

Yarrun & Saline Rlver

Woatern Maryland

HWeatern Pacific
Waatern Rallway of Alahama

White Sulphur Springs &
Yallowatone Park

Winfiala
Winaton-Salem Saouthbound

Wyandotte Tearminal

Youngatown & Bouthexn

Yraka Wontuarn

7

136

a

Atchiyon, fTgopcka & Santa Feg
Penn Central

Conrail; Chesapoake & Chiog
Daltimora & Ohio; MNorfolk &
Weutern

Kerr MeGeo Chemical Corporation

Indupendent

Union Pacific Corporation

Misaoourl Pacifie KRR Company
Alan wWood Steel Company
uv Ind., Inc,

Mogol Textile Corporation

Chicngo, Rock Ialand &
Pacific RR Company

Fotlatch Corporation

Chenapaaka & Ohlog
Baltimorn & Ohio

Western Iacific Ind.
Goaboard Coast Lina System

Montana Central RR & Rec. Co.,
Ine.; Rockland 0Ll Company

Pann-=Dixle Ind., Inc.

Horfolk & Wastern Ry.p
Seaboard

BASE Wynndotte Corporation

Montour KRR Company
Indepandent

.._.u--ﬂ_.wmmmL-fa
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This appendix llists the names of cach railroad comapny which
appearcd in tho FRA/DOT data base. The dota base waus compiled by
Stanford Research Institute under tho contract with the PRA.  The
work that thoy conducted is contained in a FRA document (#1FRA-OLD-7G/
304) entitled, "Railroad Clanuification Yard Technology, A Survey and
Angonomant", dated January 1977, Uping this data base, railroad
company ACI code numbert wera extracted and tehn related to the
uniform alpha code and railroad company namen. The results are com=
plled and tabulated below. The llating shown makoo uge of another
raforence deocument entitled, "The Official Railrond Equipment Reglstor™,
Volums 93, Mumber 2, NAPC, Now York, H.Y., dated Octeber 1977, Thin
document wan uded to correlate the code numbosr to fndividual rallroad

companies by nama.

Two wseparatoe tabulationa, but simdlar, are presented; the
firat lduting of companies iuo baned on ascending ACI code number, and
the necond liating of rallroada in foxmated on the bansis of the

loxicographic order of tho alpha code.
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1,
2.
i

1

ra

3

ASDA ASBESTOS & DANVILLE o !
AsaL THE AMCLANTA STONE AT, & LITUGRIA TNYCA,
Aus MIGUSTA & S0HUEGYILLE HAXLROAD CO.
AYSST T ALLEGHENY & SQUTH SIDE
DCE DRITISM COLUMBAA HYDRO & PONER ATNORITY
BCMT T "loY¥uk 1Ty RATLUOAG CO.
pat BEAUFORT & NOOHGUKAD HR CO.
€COT ™ CLINCHEIELD Ith Co, ~
CiA CLOUVDERSEOAT & PORT ALLEGHANY
chLy CANP LEJEONE RALLROAD CO.
CRR CENTIAL R OF DENNSELVANIA
CORTTT T CABAS PRAIRIE Rk cos ™
4 ___COMIULIA & ZACATECAS RN,
DLC DIUNHOND LIGUTEHAGE
ou DETHGIT & WESTENN
DHBLT T DUE WEST HOTOR LXNE
EN EDGEHOOR & MANETTA RHY. .
FeoN ™ FERHCCANGIL DR WACOZAMX, 5CTs
PERR _FPELICIANA BASTEHN MR CO.
FLT T rosd LAUWCH & TuUd
Gre GRAREL FALLS CENTRAAL RHY. €O., LTH.
G1C GULF THANSEORT
Hon HUDSON & AANHATTAN _
WADL  HUD3CH RAVER DAY LINE
W1 HOWARD TERNINAL _
HOEK  HUDSCH BAY 7
IGH INTREYATXONAL=-GREAT HORTHERN . o
ISU™ " T10MA  SOUTHERN URILATAES (SOUYHEEH IND. TE, XTweL)
118 ISLARD T0G AD DARGRR
JETTTT TJIRHSEIVLLLE AT BASTEAN
G5 JANES QAINEITHA & S00S
JSCTT T JOHHSTONR & STONX CRERK HR CO.
Kce EANSAS CITY CONWECTING RE CO.
Kcad KANSAS CATX, AEXLCO™ & QuIENT
KCHB KANSAS CXTY MESTPURT BRLT
KHOK KLAHATIH ROBTHERN ANY, cO,
LCCB __ LEE COUNTX CHNTHAL BLECTRIC
LE ~ LODXSIANA EASTERHRR™
LPpsa LIVR OAK, FERHY & 5. GLOAGIA BNY. CO.
AN BAGHA ARIZONA™HE QG
nBRR AEZAXEAN 6 DIGRER RR COa
n&x HORESTQ & ENRAIRY TEACTIGN Ch,
nr__ _MIRDIE roax
aa THE HOMLLE™S AULE W& G,
nxn HIDNAY
nLp HIDL AL
BLST AILSIBAD
noz HARKLNE OIL TRANSTOATATXOR
noTg NORTHRRAL TRAOMAYS
ave HT. VEHHOH TPMIUAL
nobn ARXXCO NORTHUESTENN
NOHN HORARTAL
HoIn HEW OALEANS, TEXAS & NEXICO
AsC HEWTREX S8
N5CT NIAGARA, 5T. CATHARINES & ROROHTQ .

tndform Alpha Code

ACI Codle

Rallread Company Nama

r-2

RS

g A
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1,
2.
1.

1 2 3

ryci HEW YOLK CONNECTING RN
ofLP ___ Ollo NIDLAND LIGHT &6 ROMEN

PAUT T T CONSCLIDATED RAIL CQRP.

PoL _THE CUILADELPUIA UELT_LINE BR CO.
PER T PORT EVENGLADES ANY.

PAKT __ RXTTIBUAGNH, NCKEESFONT & YNUCHQGHERX _
PPBD __ PORT OF PBALR DEACH DISTRIGT

PSFY, PUGET SOUND PHEIGHT LINES

PST ____ PBUILADELPHIA SUDYRLAN TRANIECRTATIOM
PSTY PUGET 5S00HD TUG & DANGE

PT  ____ PENINSULA TERUINAL CO.

PIRA PONT TCHESEND RE, INC,

Pucc___ PONT UTALITIES |

fic n0S51TN, CONNECTING i CC,

SD# .. 5T. lOULS, BROWNSYILLE & MEXIGQ

SPeR SpRUCE FALL DPONEE & BFARER

SXRC____ TUE STATEN ISLAND_RR COHR.

sL5 SEA-IAHD SEUVICE, INC.

SHDL SY0UR CITX_ & NEW ORLRANG_FADGE LINE
5HCO SEAPCRT LAVIGATION

851 SKANIATELES SiHORT LIFE RA_CORPR,

51 SPRABGEIELD TERMINAL AWXY. CO, (VERRGET:
TAEA_____ TANGIPAHON &_EASTEARR

TAS TANDA SOUTHERAN RR

TEN______ TEAISKANIRG B NORTALAN _QAIARIQ

ITh TIJUANA & TECATE HNYs COn

OCR.. . DTAN COAL_ROUTE ___

vo unION RR OF CREGOR

Vi_ ___ YALLREY ABD_SILETZ_BRR.CQ.

WAS KAYNEShUKG SOUTHERN

WATR ___  WATEHYALLE. ...

WAR CONSCLIDATED RALL CORR.

RBC HLEES-BARUME_CQNRMECTING _RA

NIP HEST INDIA THDLAT 6 STEAHSHIP

WLE . . | WHERLING_& _LAL_ERIR

N1 WELDNOOD TRANSPORTATION LD

WICO______ WES1ERN ZHANSPORTATEQR €6

Nl HAHIRGIOM RESTERM

AS __ QUL ABLLRBE &_SO0ULBERN _RALNAY. S0
ARB 002 THE ARRON & DARRERTOR AELT RAILAOCAR CCMIDARY
ACX Q03 _THE AKRQN,_GCAHTON 6 XOOMGATOWN_PR_CQa. . .
AWK 004 ALGES, WIMSLON & HESTERM BAILNAY CO.
ARH__005_THE ALASKA_RAZL&QAD, __
ACBL Q07 AANERICAN CORNERCIAL EARGE LINES, INC.
AG_. _DOB_ALGONA CERTAAL RAILHAY
AR (07 ABERCEEN & ROCKEXSH RAILACAD CO.
A __Q10_ANN_ARNOS.
ABA 011 THE ARACHE DAILRAY CONRAAX
AN____P12_APALACHZQLA _ROATHESRN NA_LCa
ARA D13 ARCALE AND ATIICA RALHOAD CONP.
ARL _O1n_ALAGEDA_EELT LINR ..
ALM 016 ARKANSAS & LOOXLSZANA NIISCOAT HNY. KO
ADCK 017 ALASKA PLATLISI. GOLUNAIA THANSDORTATICH_GOREANX,
ALQS 018 ALIQBIPPA & SQUTHERN RAILEQAD CO,
ANC 019 ARADRCR CENTHAL_RAILHOAD £C.
ANR 020 THE ARCATA AND HAD RIVER RAXL ROAD CC.
ARU . .021. ASULEY, OHER_G.NOBRTHENK_RALIMAY. CQ

tniform Alpha Code
ACI Cada
Rallroad Company Name

-3
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1.
2.
kN

1 2 3
ATISE 022 THE ATCHISON, TOPEKA & SAKTA FE ItHY. CO,
AP 023 ATLANTA 6. MEST FOINT HALLLOA) CO.

ATH 025 MILANTIC & WESTRAON RAILMAY CU.
PUSL C27. CONSCLIDATED RAXL_CORRP. _ ___.
AG3 029 THE ALABANA GREAT SOUTUEDN DALLROAD 0.
AEC__031_ATLAXIIC L _EANI_CAROLIHA_RAILNAX_CO

AL3 032 TUE ALTOR & SOUTIERH BARLHAY Ci,

AlN. 033 TUE ARNAREE. 6 WEST. AWY. _£0u..DL e OF_HCCLQND RI¥, RR_CO..
AR 035 ANGEIXINA & HECHES RIVRR RR CO.
ARN_. 026 _THE _ARNKANSAS WRITERN _RARLRAY CO..

AVL 038 AROOSTCOR VALLEKY RALROAL CO.

‘AT 0397 ALASKA™ NXDRO=THAXN

ASAD 042 ATLANTA & SAINT ANDORWS DAY RALLHAX €O.

APD ™ 043 ALBANY RCHT DISTHICT

ADQ 0h4 AUGUATA BAILEOAD CO.

046 ALNANON GALLROAD COY

ATCO QHY U.8, EPEEGY RESEANCE & DEV. ADNINISTRATOM

ARCTT049 " ALEXANBEEW RALROAD 'COnPANY

Do 050 TP EALTINGRE & 0IlI0 AR CC.

AUTTC5T ANZHICAN REFRIGERATOR THAWSTT €O0.

DE 052 CONSCLIDATED RALL COBP.

BLA TC53 INE EALTIHOME & ANNAFROLXSTRH L0,

BrC 054 BELLEFONTE CENTRAIL RR CO.

BVST 055 HBEVKER & SOUTHEUN BH CO.

BAR 056 DANGCR AND AROOSTOOR RAXLBOAD CO.

BCX 059 CONSCLINATED RALL CONPORMIQN

DrEM 060 REFCR MOONTAZN HAILHQAD £Co

BLE 061 BESSENER & LAKE ERIERE™ cC.

BLEN 063 BLACK NESA 6 LAKE POWERL

BOCT 064 THE EALTINORE & O#lo CRALAGO TRKH. RE COa

B3 065 DIAAXNGTON SOUTHREW RD C€O.

BRW D6€” BLAGCK HAVEH & WESXRAN COLFS

Ba (69 POSTCN & HALNE CORP.

BAE 073 BRAVER, NEADR & EMGLENOOD

nus_____ova BRALIM mILLS
076 DURLINGTCH NOATHERN COw

BAI.' n78 numn, IIICOHDA & PICIPIC BAILWAY CO.
TTOTYTRATH L THARGORDSEORT AR CO.

nnc 083 THX KRLT RALLWAY CO. .OF CHICAGO

PXNT 0684 BADKITE & NORTHREN RAILNAY CO.

AAL 087 BRELPAST 6 HOOSENEAD LAKZ_BA CO.

BRFD OBHDRANEOAD STEAR BAXLAQAL

C53L 090 _CAFAEA STEARSNIR LIARS

BERYT09Y hROORLYN RASTREN DA5TRICT TERNXNAL

CAD 092 CARIZ RE CO.

CLE 092 CADLLLAC & LAKE CITY ONKe €0

CHC 095 SEABCARD COAST LXHE RR (CHABLESTON & WEST. CAROLINA)

CTN Q97 "CANTGH BAILROAD €Q,”~

CP 099 CARE FEAR RALLWAXTA, XNC.

CWE 1007 TR MoRN IR WESTERN ﬁﬂ

CI___ 101 _CAMBRIA & INDIANA_ HR CO.

CH 103 CANALIAK NATXOMAL RAXLKHAYE

cnc 104 CARBCH COUNTX RNY._ CO.
TTH0STCR RAIL T (CANADIAN RACIFAC LI, )

CBN 106 CAEOI.II.I__I_S HDﬂTuHBSTBII! Bﬂ!. CO.

“CRIGI07 Copnch, RXMZOA & SOUTHERN BE CO.

CIC 111 CEDAE RAPIDS & IONA CITY RAILHAY €O,..

Uniform Alpha Coda
M1 Code
Rallroad Company Hame

g
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1 ] 3
CCT 112 CENTRAL CALIFOONIA TRACTICH CO.
CARR 113 THR CARHCLLTON R&. R )
CACY 114 COGPERSTONY & TUANLOTTE VALLBY RN CORD.
CGT _115 TUE CANALA 6 GULY TRUMINAL BAXLHAY CC.
CIXD 116 CONSCLAIDATED "UAKL CORP.
CHR 117 CUESTHOT HIDGE RALLWAI €C.
CGA 118 CENTEAL O} OEONGIA EAILACAL CO,
€nd 119 COESOLEDATED RAIL CODP.
CV 120 CENTBAL VELRMONT KHY. CO,
CHY___124_CNATTAHOOCHEE WALLEY RWY. CO.
CO ~ 125 THE CUESAPEAKRE & QN0 UNX. €O.
La 127 LITCHPARLD & BADISON_ (CHAC, € HeWe TRAMID. Q)
CHBXI 129 NISICURI DACLRIC RR CO.
CIM 130 CuICaco & ILLINOXS MIDLARE BWY. CO..
CHH 131 CHICAGO ¢ NORTH WRSTERN TRANIP. Cg,
CHI 132 CHICAGO & WESTEN INDIANA BE COQ.
CIL 137 LGUISVILLE & HASHVILLE BBR _CO.. [CHIC, _ANDEAR L LOQUISA)
CHIT 139 CHICAGO BXGITS TEENINAL THAMSFER HR O,
NILV 140 CHICAGO, NILWAUKEE, 5T._RAGL_ & _PACEEIG AR GQa . . ..
CPLT 141 CANI20, FLACERVILLE & LARX TAUGE BH €O,
CHIN 142 CRESWICK & HARBAA___
CRI 143 CONSCLIDATER KAILL COLR.
RL __145 CHICAGQ,_ ROCK_ISLAND .G RACIFAC RBHE G0
C5L 1497 CHICAGO SHORT LINE BWIX, €,
CETIC 149 CRICAGO FROLUCE TEROXHAL €Q.
CI® 150 CHMICALQO 8 XLLINOLS HESTREN BR
CHYK 151 CENTHAL BEW TOBK AR CORR.
CHTP 153 THE CINCAMNATI, HEM OQBLEANS & TREAS KACIPIC RRY. CO.
€5__157_THE COLOBADD_ & SOUTHERA . ENKa §0a.,
CH 150 THE COLOAARG & WYGALRG RRYs COa
CHYL _ 159 COLUNBIA, HENBEHEI 5 _LAURRNI._BR.CO.
CLC 163 COLUABIA & COWITZ RAZXs €04
COLX_I64 COLOREL®S _KSLANR
COF 166 CIIX OR PAINEVILLE RNMTY,
CHOR_167 CINCINHATI NORTHREEN
€55 168 CUICAGO S0UTH HSMORR & SOUTH BEMD RO
CLR__.169 TURE CLABRENDOW_ & _PITTSYOAR_RR GO,
CHE 172 CHICAGQ, WEST PULLMAM & SCOTHERR ER <O,
CAGE_ 177 COLOADUS & GREENVILLE BRRe_SQno XHCw
CliH 179 CUEIAREAKE WESTERN RAILHAX
CAER_160_CORTIS, NILBOHA_6 RBRASTZNA_RA_COa
CLXF 181 CLIFESIDR HR CO,
CORB_164_CORTIS_DAX_RR_GQ,._
CIRC 185 CENTHAL IOWA TRANIP, COOR, DRA CENT. IONA BHIX, CO.
COVA_186._ THR_COXMLOGA_YALLEEX _RNXa_Gfa
CLCO 106 CLAREAOMT & CONCOAD AHXa €One ANC
CRE 189 CORICLIDATEL _BAIL_CORRL ARASTEAN RISIRICTY .
CR 190 CQN3CLADATED AAIL CQRR.
DR __.191 DARPANELLE & BUSSELIVILLE BR £Q. .
PRL 192 DAVEIMROAT, ROCK ISLARD & NORTHUESRERM ENX. CO,
PY¥S _ 193 BELTA VALLEX & SQUIHERH_RNY..Cth
DH 195 DELAGARE & HOPSOM RALLWAY CO.
PC_.. 196 DELAAX _COHNERCTING. MAXLBROAL_GEARANX.
DRGY 197 THE LENVER & LXO GRANDE HESTRN RR CO.
DQR. 200 DK QOEAM_C.EASTENN. UR €Qa
CCR 201 THE CORINTH & COUNCE RR CO.
DHO.. 2C2 DES AOXAHRS UNIQH RNY..CC.
DR 204 DRIACLY & HACKINAC HNY. €C.

1. Uniform Alpha Code
2. ACI Coda
3. Rallroad Company Namo
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1 2 3
DIG 205 TUE LETROXAT_AND TOLELQ_SUCAE _LIKR RN CQ.
Bt 207 DELYCH QR €0.
DI _200 DEIROCIT, TOLEDQ & XROUTON MA.CQ.
DA 209 CP HALL (CANABLAN PAC. LID.) (DONe ATL. HRY..CO.)
DKS . .210 DOHIEIAR, NKEBSETT & SEAGCY DHYa
Duk 212 DULOYN & HORTNEASTENHN HL CO.
DHIR.213. DULUTH,. HISSADE & _INCH HANGE _BHY. CO.
€L 215 CONEGAUGH & LLACK LiCK RE €Q.
DUR 210 DULOTH, WRHNEPEG & PACIRIC_ANY.
03 217 DURMAR & SOUTHEERN RUX. CC.
DT ...219 DEIRCLT. TEMNANAL RR COa
bt 220 THE CANSYILLE AND HOUNT RGEHXS RR CO, .
CIRA 222, CUATTANGOCHEE _INDUSTHIALL_RR
ETL 220 TNR RSIEX TERIINAL RWX. CC.
REG.. 229 EAST.ENLE CORNLNCLAL_RR
3 231 THE RYEDRTIT RA €O,
RISN_2J4_EAST_TANRESSER L _HBRSTBAR _MeCe_ RR L0,
LJE_ 238 ELGLD, JQLIET & EASTEHN AWYa CO. (CHIC. & CUTBR BELT)

RL Y2007 CONSCLIDATED RAKL™ COLRS
BLS 2471 ESCANARA § LAKRE SURERIQR RH CO.

EACH 2427 PAST CAREEN 6 HIGHLAWL AH.TEOS
IR 265 EAST JEHSEY RR AND TERNIAAL €Ol

EIl T72h6 EZQUIAALT & HAWALING BWY. (OO
EOW  2#7 EL DCAADQ 6 WESSO0N RWY. CCe

FPETT260 FAIRCONT,” PAINSVILLE € WASTRRUNNTS CT,
FEC__ 263 FPLORIDA BAST COAST RWY. CC.

TIGT 26K TORD A, TIGQUKETONY T6TG LAV ERSYATTE R G,

PP 265 FORDICE & PARIHCETION AR CC. ‘ o
SOUTHHWYSY

FDODR™ 266 RNICAGG™ & MW TRANSE. QO (FX. LUDGE,TES HOIWES & SoU
F¥D 268 ¥TI. WORTH & DENVER RWY. CC,

PCXNT272 ERANKEORT & CINCIMWALY HA COu
FRON 273 FEREEDINANG HR CO.

FRUET2247F T " HAYHE URIGN
PCA_ 275 FRPRCCARBIL MEXICAKQ (MEXICAMN)

KNST 276 TORT AYRES SOUTHEHRN Rd GO,
rip 2?7 P7. WORTH BELT RNY. LO.

¥SVYBT279 PI.SRITH L VAN BUDRN ANTLTCC.
SER 261 FERBCCARRILES UNIROS DAL SUBBSTA, S.A. bR C. ¥

FORT282TEQNE BAVEN HACORR.

S8C 203 FERRCCABKIL SONORA DBAJA CALIZ., S.d..DE C.¥a B
NUE 205 REXXCARN PACIPIC L™ CO.,XNC.  (FERHOCRRNE) HEX, DL FACIFICO)

NCR 286 FERRCCARBILES NAGCIOWALES [M_MEX (NATL.RMXS.CF MEX.) (CARS AEKD,HDEN)

GON T 287 THE GARDRE CLTYX WESTRRR RWY, .CU,
6C___ 289 GRAHARN c1Y. RE CO.

Ga7 2907 GAINSVILLR AXDLAND RE €D,

HDZT 291 PLCRACCARREIL. MACIONAL DI TEHUANTEREC(TXHOANIREEC HATIL,.)
BGHA 292 P ARRCCARRLLES HACIONAL RS LX MEXXCO (MAT+Lo ReYS OF NEXICO)
GHH 293 GALVESTON, HOUSTOM & HEMDESQM HE €Q. .,

GRIY 29WTGRITYIN0AG BB CO.
GANQ 298 TUE GEORGIA HOHTHEEN KNY, CO.
GATT2997GRORGIA AR LA,

Gsk__ 300 GRORGIA SOUTHRRN 6 PFLORICA DWX. CO.
GRR A0Z GEORGETIONE RA COL
GWE 303 GALVESTORN WHARVES
GSW 305 GREAT SOUTHNEST R.HJ, JNC.
GRE__ 306 GRREMVILLE & NHOBTHEEW fMY. €O,

GRAT 307 aRAY SOKRLA, HASHYALLE & ASHOONN BR Ch.
1. Unitform Alpha Coda

2. NI Codo

3. Rallroad Company Hamo
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GIW 308 GRANL THUNK WE5STEDN RE CO.

GHR 311 THE GREAT WESTEAN tNY. CCa
GOUW _J12 GHEEN UAXY_& WESTEGH_HR_CcC,

GURC 210 GNEEN UTH. ftik cohb.
Gno 317 ILLINOLS CENTRAL_GULE Ba cCO. (GOLF, HOBLE & cNIO RBR _€O,.)

GHIN 319 GCODWIN BR INC.
GHWR 320 GENRSEE & WYCHING RR CO.

GJ 321 GREEWWICH & JOUNSONVILLH JWY, CO,
GRNR 1322 TUR GHAND RIVEN IINYs COs

GU 323 GRAFION & UPTON RE CO.
HCRC 326 HILLEDALE CTY. HWXa CO., IKC.

I 7320 HGLLIS & LASTLEN i Co.
oG 320 KODOKREN SRORE HH

e 7330 UALETON & DRANCHYILELE RRCO.

NSW 331 NELENA SOUTHNESTEMN RR CQ.
N 33Z THP BUTCHINSON & WOBTHEMN LWY. CO.
#RT_ 334 NARTKELL RWY. CO«____

HAR™ 335 HQLDKEN RARUFACTURERS
H8 336 HARTFOUD & SLOCOAR _RR CO.

HLME 336 HILLSDGRO & HORTH EASTERN HWX. cQ,
HI 3239 noLTCH INIRA=-URDAM ANK. CCa

HOT _ 342 HOUSTOH EELT & TERALNAL_EMX. CQ,
ICG 350 ILLINOLS CENTRAL GULZ RR CO.
IC____351 ILLINOIS CENTRAL GULE_HB_CQu (ZLLEIPOIA. CRETIOALL.
10 353 ZUDKANARCLIN ONION

11¢ 354 ILLINOXS TERNINAL HR GO,
NCAR 356 INCAR SUPEHIOR LIDe

Ihp 357 INDIANA_HAGDOR _ORLT_ BB €O,
10T 358" THE INTEFATQHAL BAXDGE & 1:nn:unn CQa
INT 361 INTRSTATE RA_CO,, .. .._

DCI T 362 DES NOINES 6 CENIRAL XOHA BAALUAX Q.
IAN 364 CCNSCLIBATERD RAXL CGQHP.

URPTD 366 RIGH POINT, THOHASVILLE & DEKTON HE CO.
SIRR 367 SOUTHENN INDUSTOXAL MR IRC,

LAL 398 LIVORIA, AVOR & LAKEVIILE HA CORR,
KCS _ 400 _THE RANSAS CITY _SOUTHRRN _EW._CO:
KCT ™ WO KARSAS CITX TERAIXAL RN, CO,
KIT _HO2 KEENTURKY 6 XNOLANA TEENXNML_BR_COa. .
KENM HO3 KEENICQTT CORPANX BH

LT_.__H04 THE IAKE TERNXNAL HR _CO,
K1 HOS REENIOCKY & TENHBSSRE RuX.
LER__HOG THE_LAKE_ERLE &6_FKASTRAYN _BE_CQu
LORT 407 ZUE IAKE FRORT DOCK & RR TRRRINAL COQ,
LASB_S09_LACKAWAXEN & STOURBRIPGE _RR CORRP~__ .
KFC 410 THE FAHANHNA CRUXHAL BNY. .CO.
KCHR_A11_RELLEX'S_CREEK_&_NORTHNESZRER_BR CQa. . ..
KNC  A12 KINGCONE HAVIGATION

L¥E 433 CORSOLIDATED KAXL_CORR.

KA S14 THE DANSAS & PXSSQUHI RWYa & TERAINAL GOl
L31T 647 LAKR_SORERIOH TEAXNAL_G_TOANSEEB_EMY. .G
LAWY  H19 CONSCLXDATED RALL CORP.

LEN __A#2L TUE 1ARE FOIR & HORTHERR _FNX. CQ.

LSBC 420 Tum LA SALLE & BOMEAD CIY. HN CO.
RAC__ 422 LAFRERTY_TRANSROHTATION
LEP 4523 LAKE BRIE, FRANKLIN & CLARIOH RR €O

LRFN 424 LAKE ERLIB & XT. WAXNE RHE_cCO, —

l. Uniform Alpha Codu
2. ACT Cora
3. Rallroad Company Name
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LY91 u44% LAKE SURERIOR & 1SHPENING HE CQ.

LC . 426 LARCASTEEL & _CHESTER RHY..CQa
LIS 427 LAURINBUEG & SOUTHEHN IRt CO.
LAJ.. H2U LOS, ARGELES, JUNCTION.RHXa .Kfla

LHA  A29 CONSCLIDATED MALL COLR.
LUN _ 430 LUDIBGION & HOHTHERN, RHXa

Ly H31 CONSCLIDATEN RALL COlT.

LNO __ 434 LAOHA & HORTULAR JKNa_COa
LAPA K35 LITTLE DCCK POHT RA

LI, _W36_THUE JOHG. ISLAND lit CO.
LAHY 437 THE LONAIN & WLST VIRGINIA AWXe CQ.

LDIC W39 LAHHECALR _TEARSPORTATON CO...
LA A1 LOUXSIAHA & ARKANIAS RNWX. COs
LON _ h#Z_THE LOUISIANA & UWORTHWEST AR €O,

LPB  HU43I THE IOULSIANA & PINE DLUEF RWXa COQ.

LN HH4_LOUI SVILLE. G_NASHVILLE_RA_CO.
LS50 445 LOUXSEANA SOQUTHUERH REYX. CC.

LAAG 446 LOUXSVILLE, MEH _ALDANY & CCRIDQH_RE CO.
LER  AN7 THE IOMVILLE & BEAVER RIVID HR COa
LCAR H4B LCUXSIANA NIDLAND RHY. CO.

KC H49 TLOULAYILLE & HASHVILLE RA CO. (MASUVLE, CHATABOOGA & 3T..LO00L3)

LPA 50 _LONGYALN, FORTLAND. & ROATHERN _BHY. LC.
LN 451 LOQUISYILLE & WADLEX LWY. CQ.

ADRY..455 HADISON. ANYa .Cle,_INCa
HEC 456 PNAINR CENTHAL BER €O..
RAAL 457 BORLINGTOM_KQARTHEER _ fAANITIOBAL_LIRIXED
Nd 459 AANOZACTUHERS' JUNCTIOR BNYe CO.

HES™ RS0 MANOFACTORERS "ENYSLOS
NCER 461 RASSACHOSEETTS CENTHAL
NEeA " HEI HARY LAND & " RENNSXLVANIK KU CC,
NAR 464 HUNGIE & WESTENN DR €O

ap T HES HUNXCIPAL ROCKST
HCR 466 AC C1000 RIVER RR CO.
HICTR6T TWYSTIC TRERALHAL CO,
N80T HGD NARLANNA & BLOUNTSTOWN HR CO.
HAYW UGS RATHCON "G SUGAN CREEKR
GHP 470 FEFRFOCARARIL CHIRUAHUA AL RACIPICO, Sade
BETRTHTITIAL "BNSSEHN TRANANAL BETCT,

nC H72 CORSCLINATED RAXL CORRa o
ELaA " 4T3 PERRCCARBLL B E AXHATATAR AL CARHEN
AIHE 474 MINREAPOLLS EASTESN AWY. CO.

N3 TATETMIDDLETONA TR THER TJERSEYTRAY.CA,, XAC,
HARH AT9 RIDDLRIGHA & LUANELSTGNN 88 6O.
ANS THON AINMEARGLLS, THORTMRLELD &SOQTHERA RN, .
500 482 5C0 RINE MR CQ.
BTER HAH IHE ALNYESOTA TANHSREA RWY, C0.
f5LC 486 NINMESOTA SIOAT LIAES CQa

Lt THEA TLOUT SIANATHLBLAND TRANSSCHT

NET__ H90 AISSCURI~KANSAS-~TEAAS BR (O

HE NN NISSCULLT PACIELC HA COJ

nGA 497 THR FORQNGAUELA RNY. €O.
HCRER™ W98 THE MOMORGAHELA™ CONNECTING AR CO,
AIGM S50L MICHIGAN NORTHFEAN ANY. CO., INC.
WIRTTS500 THCNTCUR AR CO,
RES5 502 nISSISSIPRIAR )
RAY T R0 NISSESSAPRL ETAKUNYE VAL RY HE TG,

fs8 506 NISSISSIRPL BRICOAT RA €GO

1, Uniform Aldlnha Code
2, ACI Cada

J, Railroad Company Hame
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1

nJw
rn;

T L

2

507
508

3

HOSUASSUCK YALLEY kil co.
FUDESAL EARGE LINES
HOUTFELEENW & LALKE R Co.

ﬂDH 510 AINNISOTA, DAKOTA & WESTELR NNY. CO.

e 5117
IAT 513
HI 515
HiW 520
nrLK "h22
HETW 523
NAR 525
e 530
NIXI 532
KLC 534
HOPL 5367
NEZE 537
NIAJ 5238
RILB 519
XD 542
HIGH 546
HCSA 54O
HEPB 549
XM 550
K5 __ 551
[T ¥)
NLG _ 553
T T
NWE 559
M3 562
HAR 563
NDST BET
N3RC 570
K55 577
S0B 578
Rp 500
i sen
KPR 542
nRc 502
nHCo 584
HHXR 585
oTa 586
NCIR 587
ROKL 591
OHRY 592
PTR __595
OpR 596
OFB . 597
oLR 598
OF __ 600
0T 601
OCE___60)
OR 604
PRT . 606
PAN 607
PBR.__G0Y
Mmoo 610
PE___614

NOHPCLK, EAANKLIN &6 DAHVILLE RBMYs Q.

OREGCH, PACIRIC & KASTEAR BWX._CQ.

QHEGCN, CALIFs, ¢ ERATEAM. RNXa_ Qe

MCIRISTONN & BRIE R €O,
IOHA TEHMAHAL MR CO.
HISSCURL-ILLINGLIS IR cO,
_MARIBETTE, TONAHAKK & WERSIEUN RN
nANHEAROLIE IupustufALTHMYTTOL
NUNICIPALITY oF LAST TROX, WISCONSIN
THUE HARRAGANSELT BIRA RU™CO,, IKC,
NEVALA NCRTHEHH HUWYe CO.

Neds p LHDIAMNA & ILLINOXIS KH CO.
NEW_CRLEANS 6 LOWEN COAST IO CO.
HEW CHLEANG " POBLACTURET WA
NEZPERCE RR CO. .
CONSGCLILATED KALL CORP,
CONSCLIDATED RALL CORE.
MEW I0HK DOCK HWY,
NaXa ,S5USQUEHARNA & WESTe AR COa (WALIER G. SCOTT,TROSTER)
MOSCCH, CAMDEN & SAN AUGUSTINE RR

NORECLK & KFOUTINOUTH BELT LANE BR CO. o
NORFCLK & WRSTEHK AWY« CCu (R & W DIST.)

ROQAFCLK SQUTHELM HWX, COa_

ACUNT HOOD KNY. CO.

HORTH LOUISIANA & GULE BR £0.
HOLTHARRTION AND BATH RE CC.
NOUTUNERSTERN PACIFIC BR CC.
WARIERYILLE JUHCTION RKY,. CO.

NORTUERN ALARRTA BAILWAXS CO, e
THE REd BOAUNPELS £ SERVIEI_BR_CQ.

HORTH STRATFOHD BE CCRi.

THE NENADRGHK & SOUTH SHQBY_RRX._ €0,
S0H CIL CO, OF PEHNA,

NORECLK, TRANKLIK & DARMYXLIAR HAXLNAT_CQa
GONSCLAIDATED HAIL COBP.

MCRERSFORT CONNECTING RR CQ.
AARQUETTE G HURON NTH. RA_SQus KNGa
HEN EQER & IVXLAMD AR €O,

TR QARLARDG TERAINAL_HNYX,
OCTORAND MNYX. IHNC.
HORTENESTERN QKLAHORA RE_CO4
QGERRSHUEG DRIDGE & PORT AOTHORXTX
RACIFXC ERUIT EXRRESS CO,
OREGCH & WOHTHWESLTRAR HR CQ,

OnAlA, LINGQLN G DEATAIGR ARX, €O,
QREGCH FLRCTHLIC_RNY. _CO,
OREGCH THUNK RATLNAY

ONASCO RIVER

FAUR TERALNAL RR e
PITTIBURGH, ALLEGHENY & ACKEES AOCKS A €O,
PATAKICQ & BACK _RAYENS _OR_€Q.
THE CHESAPEAKR & ONLQ ERY. €O, (RERR NARQUETIR D157}
BACOECAH & ILLINOIN BR

J. Uniform Alpha Code
2, ACI Coda
3. Ralliroad Company Mamo
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PAE 615 CCHSCLIDATHED KAXL COlf.
POV 6516 PIITSEURNGI & _OHIO VALLEX _GWI._COQa
PIN 619 PORTIAND TERNINAL CO. (0R.)

PC /622 CCHSCLIPATED HAIL CORP. - -
RDG/ 623 CONSCLIDALED RAIL CGARI.

PICK 620 TUE FICKENS RE COs __

PLE 626 THE EITISBURGI & LAKE ERXIE B CQ.
§ . 627 THE FLITSOURGH & SHAWOUT 5B COo ..
pPCY 629 PRITEDULGH, CUANTIERS & YCUGHIOGUERY BHY. .CO.
P._. 630 TUE EIOWBREL & FAYETTE DAILUCAR_£Q.
j ] 631 PEOVINEICE & WONCESTER CO.

PATR 632 LONTLIAND TRACTION.COQa (REFILAMIL_ AR & TREAINAL DX¥A)
DHW  6Jh TUE ERESCOTT & NOUTHWESTREN RR CO.

PRY G636 PEMII BIVER VALLEX ME CO.._
PSR 62 RPETALUON & SANTA FOSA HR CO.

PUS.. N0 PUILADRLTHIN & HORFCLNK ATRANGHIR
PY¥S  GRL THE FECOS VALLRY SQUIHERR LNYX. CO.

PPO__ 603 _PEORJIA & DPHEEIN VNIQH _HBWXa Ca

P1C 646 PEORJA TERNINAL CO.

PUHD 647 PORT HOHON_ AD. DETROIZI RR_Cn.
PR 648 PORYT JERORY

DrCr 650 DRENERTOH FREIGHLT. CAR FRERX_ ___
PCH 651 PQINT CONFORT & NOETHERR ENY. CO.
QAR _ 635, QUANAL,  ACHE & _FACIRLIC AN._Ci.
QRIL 656 QUXMCY RH CQ.

Qc 650 QUEREC CAHTRAL RALLWAX CO. . e
RUNE 659 PHILA., DETILENKA & NEW ENGLAND AL CCo

R8P 062 RCCHESTER. SODNAY | _.

KRER 663 RICIHNOND, PHEI)RMCKSEQRG £ PCTONAC HR GG,

BY— 664 _RAUKAX VALLEX ReRa RANNAL VALLEX (O., LRSSRR .

T 665 THR BIVRR TERNLNAL RALLMAY CO.

BTH. . &66. THE. BMLWAX TRANATER QO,.0F IE CITX CZ AMINNBAPOLIS .

85 649 THR KQLWERVAL AKD SAGHBIAI RH!- C0.

J‘l RARITAN ARINER SAIIL _RQ
RSP 673 MOSCCE, SNXDER 6 l‘ACl?lC Mll. o,

5577 6TS ROCKEALE, SANDONT& " SQNTAREN RA™ TG,
ﬂca 676 ROCKICK & HON BKY.
FRYR672 XTHE EQUR DIKNVILLETHR
SRN 676 SAEINE BIVER & NORTHRHN KA CO.
G5DK 679 SAVANNAN STATE POCKRS AR CCS
548 680 ST. JOSERH BELL RHY. O,
5C U601 SUNTER & GHOCTAN RNYZ LUy
g4 602 ST.AARYI'S HR CO, )
54777663 5% J0SEEH TEERIRAETTACE.
SIRT 605 S5%e JOUNS BIVER TERNINAL
SRCTER6 T STRASBULS RHTCOV
5CH 687 STROONS CRERR & MUDDLETY ER
ALGH 690 SALT LAKE, GAMELD £ NESTRON HWYX.CO, .
SAN 699 SAMDERSVILLE RH CO.

SLAPTER3T ST INNLSSSAN FRANCLICGTRRY, L0,
530 694 3T. I0UXS SOUTHNESTERN AWI. CCa
51077696 THE SALUISTCENTBALTRECC,

SN 697 SACRAMERTO BGOTURHR BMWYX.
SDAE 02 SAY LIEGO L AHIZOMA™ EASIERE ONX. €O,
550 704 SQUTH SHORE

SLANTTO5 54 LAMRENCE R, 0LV 08 ENETL. (AW, UTTLTZATON Conba
5519_706 SQUTHRRN SAM LUIS_VALLRY 81 CO.

55 107 SAND SERINGH RWY. CO.

754 109 TOLSA-SAKULEA UHION EMY. CO.

1. Uniform Alpha Coda
2. ACI Coda
3. Rallroad Company Name
'-10
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1
AR}
SCL

51L 7
SERA 716 SIEBEA RAXLROAD CO.

SBK

2 3
711 CADE BKITON DEVa. COBP. (CCAL DXVe) DRVNO HNXL
712 SEADCARE CGQAST LINE_HR CCs

T8 SEATEALN LIHES, XLHC,

710 S0UTH DHCOKLIN LwY, TG,

SIAD 720 SOUTUHERN INDILMA HWYs, IHC.

3
300

721 SCUTHERN EACIFAC TRARIFOTATION <G,
724 SOUTHERN WKY. SYSTEE

L7127 HEOKARE AWTELNALIONALTHE CS
STRT 729 THE STENARTSTOWN RO CO. o

Jun
SCT
5010
FCcp
STE
any

T34 SONSET RAILMAX CO.
735 5IqQU3 CLIX TERNRLNAL RWX.
U 736 SCUTH FLERCE Rk

716 PENRCCALRLL DEL PACIFICO, SaAa DR CoW. (RAC IC DEL B)

739 STCCRION QRRRINAL 6T EASTELE UK
741 SANTA NARIA YALLEY RR CQ.

TEXC 750 TEXAS CENIKAL Rhi CO.

ON%
TAG
00
TAS
Thi
Ir

TC1T
T

Ten
TOER
TSR
TEN
TEW
T

THO |
107"
TRC
TOoV
TCG
z3

TAM

TRH

sn
s07T
SJL

S8A

Y
TIC

154 ORTAFIO NORTHLAND BWY.

7155 TENNESSEE, ALADANHA & GAL HHT. GO
A 757 TINNANAL KE AS50C, OF ST. LOUZS

D 750 TEANINAL KuY., ALABABRA SUATN LOCKS
L 759 TACOHA RUBICIERAL BLELT LINE RHY.

760 NASSCURL PACIFIC RN COW
161 TEXAS CITY TEAALHAL HWY, CO.

162 THE TEXAS ABXICAN RWY. CC.

P 763 TEXAS PACIKRIC~NISSOURE PACIFIC TERRMENAL RE OP X, .OOLEAS

TI6H TEXAS, OKLAUGHOA & EASTERR GBR GO,
765 TEXAS SCOTH- EASTERN RR €0.

M 767 TRHNESSRE RAILHAX CO.
769 TCLELO, FEONLA & WRSTERRRM BB CO.

"771 THE 2CLERO TEHNINAL RR CC,

T4 _THE 1CAONLI0, HABILTCR & ENRRALG RUY, €O,
“778 CONS1IDATED RALL CORE,
7719 TRCAA RWY. CQa

“782 TOOBLE VALLEXY MNY. CO.

783 TOSCCR, CURNELXA & GILA EERD _ER CO.
704 TIDERATEE SOUTHESN AN, GCo

765 TMA ICLELO, ANGOLA & WESTEER BHY. CQ,.
760 TRAAS-REW NEELICO RHY. <O

791 SCUTH DURFALG RAILMAY CO.

_192 SQUTH QMAHA TERAINAL RHTa_€04
793 517, JOMNGLOBX & LANOILLE CIX, BA&,
T94 SAN MANUBL AHIZONA RR_CC,

795 TRXAS L NORTHEERN HWX. C€G.
_196 TYLEADALE CONNECTING

WRNK 797 MARKICK LNK, CO.

i T
SH

ue

annp

URy _.

ang

ang

TR _.

790 TWIX ERANCH AR CO.____

799 SARRLTCN & NIGHSRXEE RBR CC,
403 ORXQM MR CO. (LLITSAORGH, Rhe)

002 UNIOA RAC. RB CO, (ORZGON_SAQRT_LINRIAR leRASAL AR & MAVRIAT.)

008 _ONXQN RY. OF NEARHIS
405 UNITYI AW1S. CO.

807 OpiOR TEEAXNAL. _BRNX. , (O _ST. JOSREH. AQ.L
008 OKPER ARAZON & RLIBONTH RR £0.
803 ONXOR _TRANSRORTATLOH

O7TAH 811 UTAH RNX. CO.

VALR BY4 _THE FYALLEY_HA_CQ.

1.

<
LX)

3.

e At e

Uniform Alpha Code
AT Code
Railroad Company Namoe
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YAHUD 015 YIRGINLA & HANYLAND HA
V50 816 YALDCSTA SOUTUELN_RIt
YIK 817 YEUMCHT EWY, INC.
YOR _ 819 VINGINIA DLULE HIDGE NOWY..
¥C 020 VIRGANLA CLHTEAL UNWY.
¥CY 021 YEHTCRA CTY. WY _CO.
YHOR 022 YELMCHL HORYTHELN kit CO.
VE __ 024 VISALIA ELECTRIC_HI_C0.
HWV 026 HNALLA WALLA VALLLY KWY, CG.
HAR . GR7 WARRENIOS RR CO4 _ .
5 620 WAHE SHOALS RN .
HOV___P29 WARNZN & QUACHLTA VALLEL DBXa_504
HI5 030 WIANLOTIE SOULNEERN A1 G,

HIN._ 031 WASUINGIGH, IDANQ.& QGUTANA_RMYw €SO . .
W50 832 HARREN & SALINE RIVER U@ €Q.

WYT 033 NIANCOTRE TERAINAL RR €0u
WAL 834 WESTERN ALLEGHENY RR €O,
HLQ.. 035 WATEFLOO_RR CO.
WHWN D037 THE WEATHLRFOND, AXNEAL HEZLLS & HOHTHWESTEE BHY. CO.
KRRC. 6830 WESTRAM EALL BOAD CQa._.
WH 839 WESTRRN HARILAND RNI. <0
Wi _ 8B40 THE KWESTEEN PACIFIC_EL CCu
WA 841 THE KESTEAN ANY, OF ALADADA
NHN .. BH2 CONSCLIDATED AALL_COARM
WCTIR 84h WCTU ANY, CO,

WPY 845 MILTRE PASS & YUKON ROOIR.
W5XP B46 NHATE SULPWUR SPAXNGS 6 TALLCRSTONE ENY. CO,
HNSC 847 NHITE NQONTAZN SCEHIC RA.._
MAG BHB WELLSVILLIE, ADDLSOHM & GALITON RR CORR,.
WATC 849 _THE. WASHANGTON, TEMALNAL LG
WW 950 WINCHESTER L WESTRAN BN CC,

WAP. A%1.THE RINFIALO_HR CO.

HEER 852 WINFEBRE RE CO.

RS 854 WINSAON=3ALEA_SOCTHRQUND ARY._ 0.

HT0# B6S WESTERN OHIO RR €O,

WVN_ BEG_NEST _YIRGINIA_NOETIEAN, A8 G
HEBTS 867 WACO, REMINONT, TRNIXYX & SABINR RNWY <O,
WLFB. 8659 NOLEEHGRO RR . £0ey. IHCameee comceee. o

XVI 872 YARIAA VALLEY TRANSLORTATION €O,
IN.. 8731 YREXA _NRSTEOM MR _CO.
XS 875 YCUNGSTOWM & SOUTHERN RNI. CQ.
YAR TAT6TYARCRY BR LS
YN 877 THE YOUNGSTOWM & FORTHERM DR CO.
BICG™ 950" DCATCH TERALNALTCOY ™
CUOST 951 CHICAGO UNION STATIOM CO.

TSUD 9527PQRAT SAREET UNIOH bRrRQTCLT—
J1C0 950 JACKSCHVILLE TERNLINAL €O.

LART 954 108" ANGBLES URION RASSENGIR™YRRHIHAL
RICO 955 MACOR TARALNAL CoO,

CURD ‘956 '"THA GGDEN UNIOR hwXi & DEECY CO.
SPOD 957 57. KAGL GMLON DRPOT €O

THST 958 TRXALKANA UHXOH STATION MRIGT —
puULC 959 DALLAS DNION TERALHAL

"HOT “960 HEN CRLEANS TKRALNAL
NOSC 961 ARMPHES ONIOR STATICH €O.
ANRGT 96T AT, RASHINGTON RNY. (O

KRT 964 PORTIAKD TERMIMAL SR CC. (OEZ.)
TRCOLTS T BEITTIS U COLN ANE T €O,

1. Unlform Alnha Code
2. ACI Coda
3. Rallroad Company Namc
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W e et

AA
ADD
AOCK
AL
AC
ACOL
ACY
AD
AGH
AEC
AGS
AHT
AHh
AL
ALH
ALGS
ALS
ARC
AMR
AN
ANR
APA
AP
AR
ARA
ARC
AR
ART
ARk

ASAB
ASDA.
ASHL
ATCO
A1SF
ATh
AVG
AVS
AVL
ARp
AKH
AYSS
BAP
BAR
BLE
BLK .
BCCL
8CAR
BE
BEDT
BEEN
BFC
BECF
BH
oA
BLE
BLKN
BN

2

010
ooz
oLt
014
H i)
007
a03
500
a2l
031
Q29
Q39
033
040
aln
018
032
al9
020
0L

035

011
043
009
o013
49
0as
051
0346
a0l
042

anh
0R2
025
0%4

naa
023
004

ota
ase

59
99T

052

091
g0
054
630
079
052
0al}
a3

e

3

ANN ARDGH
THE AKRON C BARDERTCA BELT PALLACAD CCHRANY
ALASKA DFITISH CCLUMPLA TRANSPORTATICN CCHPANY
ALAMEDA EELT LINE L
ALGCMA CENTRAL RAILMAY

AFERICAN COMMERCIAL EARGE LINES, INC.
THE AKROMs CANTON & YCUAGSTChM R GO.
ACGHFCLKy FAANKLIN & CANVILLE RAILWAY CQ.
ASHLEYs CREW & NCHTHEEERM HAILWAY €O,

ATt. € EAST COAST RAILWAY CC. o
THE ALADAHA GREAT SCUTHEAN RAILRCAD CQ.

ALASKA HYDRO-TRAIN . . X
THE AHNAPEE & HEST. AHY. CC. CIV. OF HCCLCLS RIV. RR CO.
ALMANCR FAILACAD CO. o
ARKANSAS & LOUISIANA NISSCURT RHY. CC. —
ALIOULAPA & SQUTHEAN RAILRCAC CC.
IHE ALTCHN & SOUTHERN RAILhAY €O
AMAOCR CENTRAL RAKLRCAU (C. S
THE ARCATA AND MAD RIVER RAIL ACAD ¢C.
ADALACHTICLA NCRTHEAN AR CCo
ANGELINA & NECHES RIVER RR CC.
THE APACHE RAILHAY CCMPARY

ALBANY PCAT DISTRICT

ABERCEEN & ROCKFISH RAILACAC CO.
ARCADE ANC ATTICA RALRCAL CCAP,
ALEXANDEER RALRDAC CCMPARY

ThE ALASKA RAILRCAD

ANERICAN REFRIGERATCR TAAMSIT CO. L
THE ANKANSAS NESTERN RAILRAY CCe

ABILENE & SOUTHERN RALWAY CC. o
ATLANTA € SANT ANCREWS RAY RLILWAY CC.

ASHESTOS & DANVILLE L ‘ .
THE ATLANTA STONE MTNe & LATHCNIA RNY. (G

U.S. ENEFGY RESEARCH G DEve ADMINISTRATEN _
THE ATCHISON, 1GPERA & SANTA FE AnY. CQ.

ATLANTIC G WESTERN AAILWAY CCo L
AUGUSTA AAILRDAD CO.

AUGUSTA & SUHMERVILLE RAILRGCAC CCo ~

ARGCCITOOK VALLEEY RALROAL CC.
ATLANTA € WEST POINT RAILFCAEL GGs
ALGESy WINSLOW & RESTERN RAILRAY COs
ALLECHENY & 5S0UTH SILCE e
BUTTE, AMACOKDA & PACRELC RAILhAY CU.
AANGCR AND AROGLSTLOK AARLACAD €G.
BRITISH COLUMBEA HYGRG & FORER ATHORITY
CCNSCLEOATED RAIL CCRPCAATON_
BRITISH COLA. HWY, CCa
PCYNE CITY RALILROAL CUa
CCNSCLIGATED HAAL CCAP.
BROOM.YN EASTERN DISTRICT TERMINAL .
BEECH MCLNTALN RAILACAD CC.
NELLEFONTE CENTRAL AR CCa
BAEMEATON FAEIGHT CAR FEFRRY
gnth & HAMMONDSPORT RR CK. , )
FE BALTIMORE & ANNAPCALS RR CO.
BESSENER & LAKE ERIE RR (Ca
BLACKN MESA & LAKE PORERLL ~~~7 77 -
BLSTEN & MALINE CCRA.

1. Uniform Alpha Cade
2. ACI Coda

3. PRallroad Company Namo
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1

BHE
OHh
L
BNS
b
UhHL
60
BCer
anc

BivFD

URA
Oflh
il
b1co
ivs
DaN
Cacy
CAC
CAGY
CARR
CRe
cus
LCi
(o}
ccr
CEl
CF
CGA

ce1
CHY _

CHP
CHR
chlr
cny
CHh
cl
CIC
CiL
Cin
CIND
CIRC
CIRR
Cln
CK50
CLG
LLeca
CLIF
CLK
cLe
CMER
CH

ChJ

CAL
CNOR
ENTP
CNh
CNYK
G

1.

2
013

0az7

L0173

ars
A517
0s0
064
o83
oo
207
onh
045
950
054
04
114

092

177
113
104

_&19

201
112
129
099

L3
144
AT0
117
1y
124
179
101
111
137
120
Lih
185
222
150
A0T
163
160
gl
033
169
180
103
131
1472

RLX

152
131
151
125

3

BEAVERy NEADE & ENGLEWCUL
DEAUFORT & MGOREMEAC RR LC.

BELFAST & HODSGHEAD LAKE HR CCe

BEEALIN MILLS e

DUAL INGTCN NORTHERN €O

BURL INGTCN NOATHERN (NANITCEA) LIMITER

THEE CALTIHORE & CMIC RA CO.

THE EALTIMORE & OMIC CHICAGC TERMe RR CC.

THE EELT RAILNAY €O. CF CHICAGO

UAANFORD STEAH RAILRCAD  _ . .

BELTCN AR CO

DLACK RIVER L WESTERN COAF. e

DIRMINGTCN SOUTHERN OR CCe

BCSTCH TERMINAL CO. e

BEVIER G SOUTHERN R CO.

BAUXITE © NORTHERN AAILKAY CCo .

CCOPLRSTCHN € CHARLCTTE VALLEY RA CORP.

CAGIZ RR CO.

CCLUFBUS L GRCENVILLE HHY. CCoy INCS

THE CARRCLLTON AR, .

CARNEN CCUNTY HWY. CCa

CONEFAUGH G BLACK LICK AR CCo . ..

CLINCHFIELD RN CCo

THE COHIATH € CGUNCE RA €C.

CENTPAL CALIFCANIA 1RACTICN CC.

MISSCURE PACIFIC HA CO. ‘ .

CAPE FEAR RA[LWAYS, INC.

CENTRAL CF GEORGIA RAILACAC CG. .

THE CANAKA & GULE TEAMINAL RAILHAY €€,

CHESWICK & HARHAR o
FEERACCARRIL CHIHUAHUA AL FACIFICR) $eAs

CHESINUT RIOGE RALLWAY CC. _

CHICAGH FEIGHTS TLRAINAL THAKRSFER HR CO.
CHATIAHOCCHEE VALLEY ARYa CC

CHESAPEAKE WESTEHN RALLNAY

CAMORIA & INOIANA RA CO, e
CEDAR RAFLOS & LOWA CITY RAILKAY GO,

LCUTSVILAE & NASHVILLE RR €Ce (CHICe INDIAM. £ LCULS.)
CHICACH & ILLINDLS MIDLAAL BhY. CO.

CONSCLIDATED RAIL CORP.

CENTFAL SOWA TRANSA. CODR. £BA CENT. AOnA AHY, CO.
CHATTAHOCCHEE INOUSTREAL BR
CHICAGD & ILLINQIS WESTEAM PR

CCNDCNe KENZUA & SCUTHEAM AP CCo .
CCLA. & COMITZ AMY. (0.

CLARENONT & CCNCORD RWYe CCay INCa
CLIFFSIGE RR CQw

CADIALAC & LAKE CITY AWY. CCo
THEE CLARENDGN & FITISFCAC AR Ci.
CLATIS, MILOUAN & EASTERM PA CO.
CANACIAN NATIONAL AAILMAYS —
CCNSCLIDATED RAIL CCAPs .
CCLUMR A, NEWBERRY & LAUNENS R CGe
CINC INNATE NORTHEAN L R
THE CINGINNATRy NEW CRLEANS & TEKAS FAGCIFIC RnYs CO.
CHICAGO € NORTH WESTERN TRANSPa CCa
CENTAAL REW YORK RR CCRP.

THE CHESAPEAKE G GHAL RMY. CC.

Undform Alpha Codue

2. ACI Codo

3.

Raillread Company Mamo
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1

cCLt
ceP
ce
CPA
i
CRLT
CRTC
o
CHE
chl
CAN
Chp
5

LSk

cse
€3l

Ca51

CIN
CLREB
CusT
CUvA
Cy
Ch

Chi

Chl

ChP

ChR
cl
DA
pc
[H
K

nKs
204

oLc
oN

OHIR
1y}
Dy
BNE

DCE

PR
ORGHW
DRI
05
0
Nk
n1s
nic
D¥R

ovs

DN
(N L1N
DHP
EACH
ELH
EE&C

2
1Y 1)

Lbb

106

151
L4%
190
T 109
143

T 106

157
147

148
090
%7
104
%hl
46
120
158
Q95
132
112
100

209

156
2
199
210

213
220

_A0z,

262
240
191
197
92

20

219
208
205
959
T11

193

Rl4
FLY
247
229

LHICAGE SHORT LINE RhYa CCa _

3
CULORELS LS5LANU
CITY OF PRINEVILLE RhY. . e e e

CP RALL (CANADIAN PACIFEC LTCW)
CLCUCERSFCRT & PCAT ALLEGRANY . -
CANP LEJEUNE RALILHCAL COQ.

CAMIND, PLACERVILLE £ LAKE TAHOE RA (0.

CHICAGC FRODUCE TEANINAL CC.
CONSCLICATED AAIL CORP. e
CONSCLIDATED RAIL CCHPa (EASTERN DISINICT
CCNSCLIDATED HALL CCRP. L

CARCLINA & NORTHWESTEAN AhY, CC. -
CENTAAL RR GF PENNSYLYANIA e
THE COLORADO & SCUTHERN FhY. (0.

CAMAS PHALRIE R CO,
Cr1CAGO SCUTH SHORE © SOLTr BEND AR _
CANALA STEAMSHIP LINES

CANTCK RAILRUM £O. e
CLRTIS BAY RA Ca.

CHICAGG UNION STATICH CQ.

THE CLYAROGA VALLEEY Ah¥. CC.
CENTRAL VEERMGHT HW¢. CC. )
TrE COLCRADD & WYCHING RwY. (C.

SEABCANG COAST LINE AR (CRARLESTCN & MEST._CAROLINA)
CHICAGD & WESTEN INCIANA PR CC.

CHICAGUy WEST PULLHAN & SCLTHERN RR Q. o
CALIFCHNIA WESTERN AR —
CCAHLLIA £ ZACATECAS RW. o o
CPA RAIL (CANADIAN PAC. LTE.)ICOMe ACLS ANY. COWl
DELRAY CCNNECTING RAILRCAC CCHMPANY L
BES PCINES & CENTRAL ICWA RALLWAY CQ.

OELAPARE & HUDSOM AAILWAY CCo
DCNIFHAN, KENSETT € SEAACY ANY,

DAUMPGND LIGHTERAGE o e
DETRCIT € MACKINAC RWYe CCa

DNLUTRe MISSARE £ LFCN RANGE ANY. CO. o
TRE CANSVILLE AND HCUNT FCRALS AR CO.

DES FCINES UNION RNY. CCa .

NULUTH & NORTHEASTERN RR CO.

CE QUEEN & EASTERA AP CC. L
OARDANELLE & RUSSCALYILLE AR CO.

JhE CENYER & RIO GHANRE WESTEM AR CO.

CAVEENFORT s ROCK ASLABND & NCATHMESTEEMN ANYa GCW
DURHAN £ SOUTHERN RwYe €Co
NETRCIT TERMINAL fE CQ.

DETRACIT, TOLEDD & IRCNYCA RR CO.

THE LETRCIT AND TCLELC SHCAE LENE RR CO.

DALLAS UNION TERHINAL

CAPE RRETGN DEY. CORP. (CCAL DIV.} DEVCE RAY.L
DELTA VALLEY G SCUTHERN FaY. 00.

DETRCIT & WESTERN I
DUE MEST MOTOR LJINE e
OVLUTHy WINNLPEG £ PACIFIC PnY¥e CoTrTmeT
CAST CAMCEN L WIGHLAND AR CCo _ "

EL DCRADC & WESSON AhYs CC. Tt
EAST ERLE COMMERCIAL RR

1. Uniform Alpha Cody
2. MACL Code
1. Railroad Company Name

=15

o et Tty Bt T

R e LRl

a—



A400 EVIVAY 1538

1 2

EJE 236
EJR 245
EL 240
ELS 24l
EH

EN 240
E1L 224
EIRN 234
Ev 231
£0L _ 500
FLON
FCIN, 272
FCH 275
FCp 728
FCON 266
FLHA 473
FEC 263
FERA_

FJG 264
FLT._.
FHS 276
FOR 282
FP 265
FPE 280
FAON 272
£5LD 952
F5vD 279
Fhe 271
Fhi 2660
Fhir 274
GA 299
GANG 298
Goh 3A2
GC 289
GCH 287

GETY_274

GFE

GhH 292
G4 321
GH 290
GMD 3AT
GFAC 314
GNA 307
GNNR_ 320
GAN 306
GANR 322
GRR 302

GhIN 319
GWR 3L}
M _3730
Has "a29

3

ELGLN, JCLIET & EASTERN 8n¥. CO. (CHMIC. & CUTEA DELT)
CAST JERSEY RR AND TERMINAL €C.
CCASCLIDATED RALL CCAP.

ESCANABA G LAKE SUFERICR AR CCe

CCCENMIOR G HANETTA M.

ESRUINALT & NANALMO AW¥s CCa __ i

THE ESSEX TEAMINAL AnYe CC.

CAST TENNESSEE & WESTERN heCe RR €O. . . .

ThE EVERETT RR CG.

FEDEAAL EARGE LINES e
FERRCCARRIL DE WNACQZARK, SCTa

FRANMEGRT & CANCINNATE RR CC. .
FEARCCARAIL MEXACANC (MEMICAN]

FERRCCARRIL DEL PACIFICQ, 5.As DE C.Ve (PAC FC_DEL P)
CHICa € MW TRANSP. COa C(FT1. CCOGE.DES NCINES ¢ SOUTH RWY.)
FEORCCARRIL DE MINATITAN AL CABMEN
FLCRIDA EAST COAST PHY. CCe )
FELICIANA EASTEAN RA CCo -

FCNDA, JCHNSTORN & GLOVERSVILLE ARA™CLL o
FC55 LAUNGH & TUG e
FCRT MYERS SOUTHEAN AR Cle

FCRE RIVER RR-CORA. . e
FCADYCE & PRINCETCN RR CC. :
FALRFORT, PAINSYILLE & EASTERN RNY, cn.,_____ L
FERDINANL RR GG -

FCAT STREEET UNICN DEPCT CC. .

F1. SMITH & VAN BUREN AWY. CC.

Fle WORTH BELV AWY. (0. L o
F1. MORTHh & DENVER AhY. CCa

Fl, hAYNE UNION
GECAGLA PR €O,

THE CECAGIA NORTHEAN AMY. €Co _ . _
GREEN BAY & HESTERN AR CC.

GRAHZN CTYa RK CQ. e
THE CARDEN CITY mESTERN ARY. CO.

GETTYSHURG AR CO. R
GRANC FALLS CENTRAL AKYe CCay LTOm
GALVESTON, HOUSTGN & RENCESCK AR CO.
GREENWICH & JOMNSCNVILAE FuYe CCa
OAINSVILLE MIDLAND RA CC. ) L
ILLINDIS CENTRAL GULF RR CC. (GULF, FOULE & CELO AR COLD
GREEM MIN. RR CORP.

GRAYSCNI4y NASHYILLE G ASFRCKN AR €O,
GENESEE & WYOMING AR CC, e -
GREEAVILLE & NCATRERM PrY. CC
TRE GRANC RIVER RhY. (C.
GEORCETORN AR CO. .

GEORGIA SQUTMERN & FAORILA WY, €C.
GREAT SCLTHHEST A.Rey INCs

GULF TRARSPORT o
GRANC TAUNK MESTERN AR CKa

GRAFTON & UPTON RR CC. e
GALVESTON HHARVES

GCOOMIN AR INC, o _
THE CREAT WESTERN RW¥. CCa

HAMPION ¢ BRANCH¥IWLE AR €0. R
HCRCHEN SHORE AR

1. tniform Alpha Codn
2. ACI Coila
3. Rallroad Company HNama
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1 2
HUT 342
HCRE 226
HOH
HE 3ze
Hl 339
HLNE 338
HHR _ 335
HN 232
HRTO_ 364,
HAOL
HAT__ 334
HS  33a
HSw 33}
M1
HLBA
IAT 513
101_ 358
1 251
1C6_ 350
168
INB 357
INT 361
IAN__2649
15y
110
ITCT 358
iL. 353
JE
JGs
Jd5CT
J1C0 953
KC  ALO
KCC _
KCHO
KCHH AL
KCS 400
KC1 401
KChl
KENN 403
KIT1 402
KN AL4
KNE 422
KNGR
KT A05
LA A4l
LA 420
LAL__39B_
LART 994
LASH_409
LANY 437
LAR 44T
LE 426
LCCE
LORT 407
LAIC 437
LE
LEE 404

"INTEFNATIONAL~GREAT NCRTHRERN

3

HCLSTON etL) & TEAMIMAL RhY. CO.
HILLSDALE CTY. AhY¥. COss IMNC,
HLCSCN & HANMATTAN

HCLLIS € CASTENN AR CO.
HCLTCN INTER-URBAN RhYs CCa e
HILLSBCAC & NORTH EASTERM RwY. CO. 7~~~
HCENKEN MANUFACTURENS L .

THE MUTCHINSON & NURTHERMN RAhYs COa ) T
HIGh PCIAT, THOMASVILLE & DENTON_RA_CG._

HLOSCN RIVER DAY LINE

HARTRELL RW¥e €O . _
HARTFORD £ 5SLOCOHA AR CO., T
HELEMA SCUTHWESTERH AR CC.

HGWARD TERMANAL

HUDSCN BAY

fCWA TEHINAL RR CO.

ThE INTEDATONAL BRIOGE & TERMINAL COa
ILLINDES CENTRAL GULF RR CC. (ILLINCES CERTRALY
ILLEMCIS CENTRAL GULF RA CCu

INDIANA FARDOR BELT AR CC.
INTESTATE RR CO.
CCNSCLIDATEED RAIL CORPa o
ICHA SOUTHERN YTILITLES CSCUTFERN [NC. ARy TRCSH
1SLAMC TUG AD BARGEE

ILLIAGES TERHANAL AR CGW '
INOLANAPCLIS UNLCN L
JERSEYVILLE & EASTERN

JAMES GHIFFETHS L SCAS . o
JCHNSTCHA & STONY CREEK AR CC.

JACKRSCNVILLE TERMINAL CC. i
IHE KANANHA CENTRAL RuY. CC.

KANSAS CITY CONNECTING RR CC. e
KANSAS CITYy MEXICC & CRIEANT

KELLEY 1S CREEK G NORTERESTERN RA €O,

THE RANSAS CETY SOUTHEAN Fh, CDa -
KANSAS GITY TERMANAL RMY. €C.
KANSAS CITY NESTRCAT BELY

KENNECOTT COMPANY RR

KEEHNIUCKY & INDLANA TERMINAL AR CO.

THE PANSAS & MASSCURL Nmv. & TEAMINAL CCo_
KINGCOHE NAY 1GATIGN

KLAMATHh MCRTHERN RHY. CGa

KEEMIUCRY & TENNESSEE RMY.

LCUSSIANA & ARKAhSAS Rw¥. CC. ~

LCS ANGELES JUNGTION RWY. CCa

LIVOAIA, AVON & LAKEVILLE AR CORP,
LGS ANGELES UNAON PASSENGER TERMEMAL

LACKARAKEN & STOURBRAICGE FR CCRPa

TME LERAIN & WEST VIRGIALA RAY. CC.

THE AGAVILLE & AEAVER RIVEA AR €Q.

LANCASTEER & CHESYER RMY. CC.

LEE KCUNTY CENTRAL ELECTRIC

ThE LAKE FRONT DOCK ¢ AR TERMINAL €O

LARNCALE TRANSPORTATEN CCa .

LCUI SIANA EASTERN R

THE LAKE ERLE € EASTEAN AR CC.

1. tmiform Alpha Codn
2. ACI Coda
3. Rallroad Company Namo
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1

LEF
LEFH
LEN
LhR
Ll
LK
LUt
LN
LNAC
LhE
LAG
LAh
LCAH
LPB
LPN
LPSG
LAFA
LRS
L5aC
L51
L0

LSTF,

LT
L1C
LN

Ly _

LH
LhV
HAA
MATH
Ha

2

423
424
421
429
430
127
4008
Ahh
LY
413
w36
LLY-
LLT:
LT ¥
A80
435
421
420

A28

445
ALY
404
422
430
A3}
45)
AL9

469
509

HBRA

HB1
NG

HCER'

MCA

HCRA®
HCSA

M0

MOp

HORY

Hilh _

HE

HEC. .

HET

HETH.

HHCD
HHN

) S

HiD

HIDH_

KiGn
1.
2.
J.

A68
AT2
AL
Atd
498
548
465
288
An5
510
511

522

L
501
515

ATY
504

456

3

LAKE ERLIE, FRANKLIN € CLAFICN AR CO.
LAKE ERIE L FI. MAYNE fR CCa

THE LAKE ERIE G NCRIREAN FhY. COW

CCNSCLICATED RALIL CORD, o

TEE LONG ISLAND RR CC.

LITCHEEELD & MADISON CHECa & VoMo THAHSR. CCo)

LCULSIANZ MIDLANG TRANSPCRT

LCYISVILLE & NASHVILLE RA CC.

LCUISVILLE, NER ALOANY & CCRYCCH R €O

CCASCLIDATED NALL CCRP. L

LACNA € ACRTHERN RhYe COo

THE LOUISIANA C NUATFHEST AR CO. o .

LCULSIANA MIDLANC RuY. CC.

THE LCUISIANA & PINC DLUFF OWY. CCo

LCAGYIEN, PORTLANG € NCRTFEAN RWYa CCo

LIVE OAK, PCARY & S. GECRGIA RWY, CO._ __

LITFLE RCCK PORT RA

LAUVRINOUAG € SCUTHEFN RA CC. e,

THE LA SALLE & BUREAW C1Y. AR (O,

LAKE SUPERIOR & LISHPEMING HR CC. _ _ __ .
LCUL SEANA SOUTFERN MuY. CCa

LAKE SUPERLOR TEMINAL £ TRANSFER AWYa CCo
THE LAKE TERMINAL RA CCe
LAFFERTY THANSPORTATICN
LLDINGION & NDHTHERN AWYa
GCNSCLICATED RAIL CORPa _  _ .
LCULSVILLE G WADLEY AWY. CGa

CCASCLICATED MAIL CCAPe . _ e
MAGHA ARIZGNA AR CO.

MAYHCOD € SUGAR CREEK o
MCNTFELIER & PARKE RA CO.

MERICAN ¢ DIGBEE AR CO. . _ e
MARLANNA & BLOUNTSTGAN RACC.

CCASCLACATED RAIL COAP.
MASSACHLSEETTS CENTRAL
HC CLCUD REVER RR G L o
THE PONOAGAHELA CONNECTING PR CQ.

HCS5CChs CAMDEN & SAN AUGLSTIME RA _

MUNICIPAL DOGKS
MEXICANN PACIFIC RR COa¢INCa (RERROCARRIL MEN.DEL PACIFECO)
MACLSON ANY. CO.p KNCo

MINNESOTA, DAKOTA & WESTERN RWYa €O. _
MCHRISTORN & ERIE AR CC.

NAINE CENTRAL AR CC. o
MCCESTO & EMPIAE TRACTION CC.
MUNSCIPALATY OF EAST TROY, WASCONSIN
MIODLE FCRK

THE MIBINE & GULF RR CQ. .
THE FONONGAHELA ANYa CG.

"MCLNT HGGO RhYs €0

HAROLETTE £ HURON MTA, RR CCay INCo
CENSCL ROATED RAKL COAPa
MISSCURI-ILLENCIS AR CCe . o
MAOWAY

HIODLETOM & HUHHELSTCRN FR CC.
MICHIGAN NORTHERN RMY. CCas RAC.

Uniform Alpha Code

ACT Codu
Ratlroad Company Nama
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1

2

k]

MILH 140 CHICAGOs MILWAUKEL, $T. FAUL C PACIFIC RA_CC., .
HINE ATA HINNEAPODLIS EASTERN RWY. (C.

MIR

522

MINNEAPOLLS INDUSTAIAL AkY. CC.

M155 502 MISSISSIPPLAN

MJ
MKC
HKT
MLD
MLST
MNJ

MhS_

MaT

L. 409

503
490

ATS
ADD

MC1G_

MLy
Hp

HPA
MRS
HSE
MSLG
H3TA

MV _

M1C
M1cn
MTFR
MIA_
M1k

HUSE

Myl
MnA
HuRC
NAP
NAR
]
NDST
NC
NCAN
NCH
NET

NER

NFD
NHIR
NIAJ
NJ
LERY
NLC
NLG
NN
NCOH
NOKL
NOPB
NCAK
NCT
NCTH
NPR

NPT

B
NSC

507
494
A83

_46D

500
480
AT1
502
AT
955
A4
500

"520
961

Ad4
LTS
525
-0
554
507
L))
ade
2086

T 29)

231
802
385
530
LT Y4
332
524

453

PET

891
538"

40
549

64
551

NSCT
NSRP 5T0 NCATH STRATFORD AR CCRP.

MANUFACTURENSY JUNGTIGH FhY. CO. _
MCREESPCAT CONNECTIAG AR (C.

HISSCURI~KANSAS~TEXAS fR CCa ) e,
MICLAKD

HILSTEAD . e
HICOLETChN & NEW JEASEY Aw¥e CO.p INC.

MINNEAPGLIS: NORTHMEIELD & SCATHERN AhYa
FARINME CIL TRANSPCATATIGH

HCNTFEAL TRAMHAYS -
HCSHASSUCK VALLEY RR GC.
HISSCURD PACIFIC MR CO.
HARYLAND & PENNA. RA CO.
HANUEACTUREAS AWY. CC.
HIS51I5501PPL EXPORT AR CC.
HINNESOTA SHORT LINES C€O.
ThE MASSENA TERMINAL RA CC.
MUSSISSIPPL & SKUNA VALLEY AR €O,
MYSTIC TERMINAL CO.

MACON TERMINAL Clie

THE MINHESUTA TRANSFEA ARY. €C.
HCNTCUR RR €O _ o
MARIMETTE, TOMAHAWK & HESTERN AR
MEMPELS UNION STATCN C€C.
MTe MERANCN TEMINAL

HUNCLIE & WESTERN AR CO. e
H1. RASHINGKON ARY, (Qa -
ThE KARRAGANSETT PIER AR Clay lnc, ______
NCATHERN ALBERTA AAILWAYS CGo

NCATHAMPION AND BATH AR CC. . o
THE NEW ERAUNFELS K SERVIEX AR CO.
LEUISVILLE A NASHVILLE RA CC. {NASHVLE, CRATANODOGA & ST, LOULSH
INCAN SUPERIDA LTO, ' '
FEARCCARAILES NAGRIONALES [E MEXINATL RNYS.CF MEX.){GARS HKD.NDEM}
FERRCCARPIL NACICNAL DE T1ERWANTEPEC(TEHUANTEFEC RATYL.)

NEZPERCE RH (O.

ACRECLKy FRANKLIN & DANVILLE AWY, CO.
NER HOPE € IVYLANE RR CQ.
CCNSCALIDATED RALL CCRP.
NAPAERVILLE JUNCTION AMY. CCo
Nedey LNOEANA £ ILLENCIS FR CC.
NCW CRLEANS & LOWER COAST RR CC. . .
NCATE LCLISKANA & GULE RR CC,

NEVACA NCHTMERN RWY« RQWw
HEX1CC NCRTHMWESTERH ‘ ToormmTTTeTTT
NCATERESTEAN OKLATOMA AR CCo
hEW CALEANS PUBLEC BRELT RA

NCRMETAL e e e e
NEw CRLEANS TERMINAL

NEW CRLENSy TERAS & MEXICC

NCRFCLK & PORTSHMCUTE RELT LINE AR €O0.

PCRTAAND TERMHINAL AR CCa (CREW)

NCRFCLE SCUTHEAN ANWY. CCa

NERTEX §5.5. e

NIAGARA, 5T. CAThHARINES & TCFCNTO

1. Uniform Alpha Coda

2. NMACI Coda
3. Rallrond Company NHama
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1

N>
Nh
Nhi
NYCN
NYD
NYLD
HY SH
otk
OC 1R
OF
oL
orLp
ChRY
ON1
Ohh
opE
GR
o1
otR
OuURD
PAE
FAM
PaLT
POL
PBNE
L
PEVA
PC
PCN
PCY.
PER
PE
PFE
Pl
PICK
PJIR
PLE
PH
PRRY.
PNS
T
POV
PPAO
PRU
PRSL.
PR
PATE.
PRV
PS
PSFL
PSA_
PST

PST8

PT
PIC__
PTH
PTRR
pLCE

2
a2t

840

5339

G542
45319
5406
603
Su7
600
590

592
154
396
361
604
401
506
956
615
607

8539

409

617
T+
6Lh)

4629
. &30

595
6AT
L]
624
640
824,
i)

Nty

L4234

ole

645’
0217

406
632
-3 1.

8T
639

6AG
619

k|

Vit MERBLKGH B SLUTH SHURE AhYe CO.
ACRFCLK € WESTERAN AHYe CC. (N €& W DIST.)
NCRTEHESTERN PACIFIC AR (L.
NEh YORK CORNECTING AR

NER YOAK DOCK BMYa
CCNSCLIDATED RAIL CCRP. S o
NeYe sSUSQUEHANNA f WEST. RR CCo (HALIER Go SCOTT,TRUSTEE)
CAEGCNs CALIFas € EASTERM RhY. CO.
CCTORARG RHY. INC.

OREGCN ELECTRIC Mm¥. CC, -
ONAIZs LINCOLN & BEATRICE AnYe CO.

OHI10 MIGLAND LIGHT & PChER

CGLENSHURG BRIDGE € PGHT AUTFCRITY
CATAFIL NCRTHLAND RhY. L
CREGCA & NORTHWESTERN AR CC.

CAEGCNy PACIFIC C EASTERM RhYe CF. - L
ChASCC RIVER

CREGCN TRUNK RAILWAY

TE OZKLAND TERMINAL AMY.

THE CGDER UNION Rk¥e & DEFET wUa
CCNSCLIDATED RALL CCAP. :
PGH.y ALLEGHENY & NCKEES ACCKS AR CO. _
CCASCLIDATED RALL CCRP.

THE FHELADELPHIA EELT LINE RA CC.
PHILA.s BETHLEHEM & AEW EMGLANO RA CCa”
PATAFSLO € BACK RAVEAS RA CC.

THE FORT BLENVILLE RA

CCNSCLIDATED RAIL CORAP. o
PCINT CCMRGRT & NCATRERN FhYa CD.
PGhee CRARTIERS & YGUGRICCRENY RwYe COo_
FCAT EVERGLADES RWY.

THE FICNEER & FAYETTE RAILACAC Q0. N
PACIFIC FRULT EXPRESS CC.
PCRT HURGN AD DETRALT AR CC.
PACUCAH €& ILLINGIS AR

THE FICKENS RR CCa

PCAT JEASEY

THE FATTSBURGH & LAKE ERIE AR CO. _
THE (HESAPEAKE & OHIC RhYas CC. (PERE HARRUETTE OF
PITTSBURGHy HCKEESPCAT & YCLCHOGHENY
PHILADELPHLA & NORFGLK STEAKSHIP

THE FRESCOTT & NORTHRRESTEFN AR CC. .
PLTTSBURGCH & OHIO VALLEY RhY. CO.

PCRT OF PALH BEACH RISTRICT
PECAIA & PEKIN UNION RNWY. CCa
CCNSCLLDATED RAIL CCAR.

PARR TERMINAL AR

PORTLAND TRACTION CC. (PCRTILANG AR & TERNINAL OIV.)
PEARL RIVER VALLEY RA CD.
THE FGHa & SHAWMUT RA CO.__
'PLGET SQUND FRELGHT LEINES
PETAUNA & SANTA ROSA RR CC.
FHILADELPHIA SUBURLAN TRANSPORTATION

PLGET 504ND TUG & BARGE
PENINSULA TERHIMAL CC.

PEORJA TERHINAL CG. — —

PCATAAND TERHINAL CC. (MEWD

. PERT TLWNMNSEND RRy INCa . e e e

PCAY UTLLITIES

1. UuUniform Alpha Coda

2. ACIL Coda
3. Railronad Company Hamg
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1 2 3
PYS 644 TIE FECOS VALLGY SCUTEHERR HhYe Ll L
PW 631 PAOVIOENCE & WORCESTER CC.
QAP__ 45% QUANAE, ACME & PACKFIC Awe CCa
QC 450 QLEBEC CENTRAL RALLhAY CC.
QAR 6586 QUINCY RA CO. e
fC NESSLYNy, CONMNECTENG ARl CGo
RLG 623 CCASCLICATED RAIL COAP. e
REP 663 AACHNOND, FRECCRICKSBURG £ FCTOMAC AR CC.
Rl __14% CHICAGGy ROCK ISLAND € PACIFIC AR GLO.
RCA 676 RLCCKICN & RON HHY.
RA 671 RARITAN FIVER RAKL RCAL CC. U
RS 669 THE FOBERVAL AND SAGUENAY RhY. CO.
ASD 662 RCCHESTER SUBHAY e
ASP  &T3 RCSCCEe SHYDER & PACLFIC FrY. CO.
RSS5 675 NCCKLALE, SANOOW L SCUTHERN PR COa  _ . . ..
RT o438 TRE FIVER TCAHENAL RALLWAY CC.
ATH 6606 TrHE RALLMAY TRANSFER CO« GF TE CL1Y CF WMILKREAPDLLS _
RV  66A RAHWAY VALLEY faR. RAHWAY VALLEY CO.y LESSEE
SAN  A4) SANDERSVILLE AR CO.
58 791 SCUTEH BUFFALD RALLWAY CC.
SBC__ 203 FEANCCARRIL SONQRA BAJA CALIF.y S.A. OE €.V,
SBK 718 SCUTE BRCCKLYN Ruy, €.
SPN_ .. 5T. LOUKS. BROWNSVILLE € #EXECD
5C T HBL SLMTEN & CHOCTAN ANY. CG.
SCL _T12 _SEABCARD COAST A INE AR CC._
SCH 68T STRALDS CREEK L KUDOKETY FA
5CT T35 S10UN XKETY TERHINAL RwY, L
SDAE TO2 5AN CIEGD h ARJZCNA EASTERMN RhY. CO.
SEE 201 FERACCARRILES UNICOS DEL SLAESTE; Seda CE Ca¥a
SERA TL6 SIERARA AMLAOAD Q.
SFpP _SPRUCE FALL PCHER L PAPER
SH T99 SIEELTON & HIGHSPRFE AR (C. -
S8 T27 SPOKANE INTERNATIONAL RR (L.
SIND 720 SCUTFERN INDIANA AnY e LhCa
SIRC THE STATEN ESLAND RR CCAF,
SIRR 26T SCUTHERN INDUSTRIAL FR INCw
SJB_ 680 5T. JASEFH BELL RAwWY. €C. ) e
S4L T93 5T. JOHNSBURY G LAMCILLE CTY. RA. o B -
SJAT 485 51. JUhNS REVER TERMINAL ) L L
4T 483 51, JGSEPH TERMIMAL RR CC.- ’
SLAR 705 5T LAWRENGE MRe CIVe OF MAT'L. NhY. UTELNZATIN cuap._
SLC 496 THE fAN LUIS CENTRAL RR Cl.
SLGM 690 SALT LAKEy GAFIELC & WESTERN ANY. GO. e
i 545 SEA~LAND SERVICEs LMC. T
SLSF 893 5T. LOULS~SAN FAANCISCC AkYa Cfla e
SH &H2 5T1.HARY'S IR £O. T -
SHA 774 SAN FANUEL ARLZZONA RR CO. .
SHY  TAL SANTZ MARTA VALLEY RA CQ. B
SN 697 SACAAMENTIC NCRATHERN AWY. e
SNAL S10Ux CITY & NEW CALEANS RARGE LINE
SNCO SEAPCAT MAVIGATION i B o
N0 482 5CC LINE BR CO.
SOFR 736 SCUTF PLERCE AR ] o, B
50T T92 SCUTH CHAHMA TERKINAL RhY, CC.
504  T24 SCUTFrERN AMY. SYSTEH e
SP T2)1 SCUTHEAN PACLELC TRANSPCATATICN €U,
SPUD 95T 5T FAUL UNLON DEPCT CG. ) e
SRC 486 STRASAURG AR €Q.
AN AHTO SABLAE RIVER £ NGQRTFRERN AR CC.

1. Upiform Alpba Code
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TYC
UcR
urp
UNX
va
up
URR
uay
ut
UTAH
utR
VALE
YAND
VOR
Ve
yoy

2

678
107
67e
104

106
694

7319
Tl4
129
134

. 878

155

758
105
196

783

76l

Tat
150
174
To2
159
7195
708
764

.ra2

760
(L]
178
To4
179

757

784

. 145

709
71

858

1948

"Hoe

405

_ 002

803
004
no7
ail
a9
a4
815
a19
a0
Al

3

SAPINE RIVER & NGRTHEAN RR GC.
SAND SPIRINGS RHY. CGa

SAVAMNAL STATE DOCKS AR CL. o

SCUTH SHGRE

SKANEATELES SHORT LINE RE CCRP.

SCUTHEAN SAN LULS VALLEY R CCa

5%« LOUIS SDUTHHESTERN Ah¥. CC. :

SPRIDGFIELD TEAMINAL AWY. CCe (VERHONTY

S10CHTON TERMINAL & EASTEAN BR

SEATRAIN LINES, IAC.

THE ¢TERARTSTORN AR CCo

SUNSET RAILWAY CC,

SLN CIL €D« OF PENNAW e

TANGIPANCA & EASTERN

TENNESSEE, ALAOAMA & GA. BhY. CCu

TANDPA SCUTHEAN HA

TERMINAL ARY., ALADAMA STATE CCCKS

THE TOLEDGe ANGOLA & HESTEAN RHY. CO.

ThIN BRANCH RA CO. e

TUSCCN. CCANELIA & GILA BENC RA COL

TEXAY CLTY TERHINAL RMYa CCo _

TEMISKAMIAG & NDNIHEGRNM CATARIC

TCNNESSEE RAKLRAY CCa

TEXAT CENTAAL RR CO.

THE 1CRONTO, HAMILTEN & CLFFSLG AKNY. COo

THE TEXAS MEXICAN AnY. CC.

TACOPA MUNICEPAL BELT LINE RnY. e

TEXAS & AGATHEAN RKY. CCa

TEXAS=NEW MEXICO RhY. COa

TEXAS, OKLAHOMA & EASTERA AR (O.

TCOELE VALLEY AWY. CCa e i
MISSCURL PACIFIC HR CCa

TEXAS PACKFIC~MISSOURL PACIFIC TERMINAL_HR OF N._ ORLEAS
CCASLIDATED RAIL CORP.

TCLECGs PEORIA & WESTERN ®R €Q.
TACNA AHY. CQ.

TEAHINAL RR ASS0C. CF 5T. LOYIS
TICERATER SQUTHERN RnY. CCa
TENAS SOLTH-EASTERN AR CCa _
TULSA=SAPULRPA UNIOh ANY. CCl
THE TCLECO TERMINAL PR CC. . _
TAJUANA € TECATE AHY. CC.
TEXARKAMA UNION STATICN TALST _
TYLERDALE CONNECTING

UTAH COAL ROUTE o
MPPEF MERICN & PLYNOUTH AP CCe

UNITY HhYS. CO. ) e
UNICA RR GF CREGCN .
UNICh PAC, RA CO.(CAEGON ShCRT LINEICRE.=hASH RR_& NAVIGAT.)
UNICA RR CQ. (PITISEURGH, PA.)

UNION BYa OF MEMPHIS

UNIOM TEADINAL RHY. (OF $1.7 UCSEPAe #OLY
UTAH AwY. CO.

UNIAA TRANSPORTATLON

THE VALLEY RR €O, o
VIRGINIA & MARYLAND AR
VIRGINGA BLUE RIDGE RAWY. .
VERGINIA CENTRAL RNY,
VERTLRA CTY. ANY, CO. , o

1, uniform Alpha Coda

2. ACI Coda

1, Rallroad Company Name
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1
vk
VNCR

vig
Vi
HA
HAG
HAL
HAR
hAS
HATC

HATR

HAM

wAC
HU13
HCTIR

HHN
1R

HIAH
HLE
HLED
HLC
HH
LLE
HHWN
HNF
hhFR
Wiy

HRY
rANC
hANK
M
LET:]
W35

NSYR

W1CO
HIGH

HYN

hh
WhR
WY
HYS
NYT

JAN

YN
Ys
Wi
ALR

1,
'R
3.

2
[V L,
822

616
a17
841
Ry
a34
p27?

049

861
44
a4

831

86%
83%
839
847
a7

A5

asa
829
840
845
LEL]
191
a2y
§32
854
AAY

868
f66
A50

N

830
a3a

__ats
ATt

_ars
“aye

-813

B VU P,
ramy B L T P P

3
VISALIA LELELTRIC RA CQ.
VEANCAT NCHTHERAN AR CC. e e
VALLEY AND SILETZ RR CO0.
VALOLSTA SOUTHERK AR
VERNENT RHY. INC,
THE WESTERN AWY. CF ALADANMA
HELLSVILLEy ADDISCN & GALETCA RR COiF.
RESTENN ALLEGHENY NA CCa e e
RARRERTL M IR CC.
WAYNESUUNG SOUTHERN R
THE RASHINGTON TERHIMAL CCa
WATERYILLE
CCASCLICATCO RALIL CORP.
HLKES-BARRE CONNECTIAG RN ) e ———
hACO, DEAUHONT: THNITY £ SACING RuY CO.
nCTU RNY o« CO. e
CCASCLIBATED RAKL CORP.
HEST INDIA FRUIT & STEAMSHIP )
HASHINGTCNy 1DAHO & FONTEMA ARY. CO.
WEELING R LAE ERIE
WCLFEBCAC RR CD., INC.
WATERLGCC RAR CG.
WESTERN MARYLAND RHY. CO.
WHITE MQLNTALN SCENIC QA
THE REATHERFORD, MINEAL WELLS L NCRTEWESTEN AnYa CO.-
THE BIAFIELD AR CC.
WINFFEDE AR CO.
WARREN & QUACHITA VALLEY RWY. COo_
THE WESTERN PACIFIC AR CC, T
KHITE PASS € YUKCN ACUTE i
WESTERN RALL ROAL CO. T Tmm T
HARHIGK AHY. CGo
WARE SHOALS AR C.
WARREN & SALINE RIVER AR €C.
HWINSICN-SALEN SQUTHEGUNE AmY. CCa
WHITE SULPHUR SPRINGS € YELLCWSTCNE Ptiy. CCo
hELLMICD TRANSPORTATICN LTC.,. =~~~
RESTERN THANSPCRTATACN CC.
WESTEAN CHID RA Q. ’
WEST VIRGINIA MORTHERN RR C.
WINCRESTER & WESTEFN RR €C, -
WAHINGTEN WESTERN
WALLA WALLA VALLEY Rh¥s CC.”
WYANCCTTE SOUTHEERN RR €.
HYANCOTTE TERAMINAL RR CG.
YANCEY RR Ca

THE YOUNGSTOWN & NCFYHEAN RR €O

YCUNGSTCRN & SCUVHERN kY CC.
YAKIFA VALLEY TRANSPCATATICN CO.~
XREKA_ WESTEAN RR CO.

Uniform Alpha Code
ACI Codn
Raflroad Company Name
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Thio appendix contains the results of the macrocconomic
modelling efforts that cstimate the changes in price, demand and
anployment related to each rallroad company studied. R computer
printout in presented which diuplays these results along with addi-
tional information that linku the model outcomes to a particular
railroad company and koy parameters, speclfically unit price, ton-
milos and exloting number of people employed. Thoe data shown
pertaing to the year {1976) and thu analysiu results relato to the
identical year. Ag doseribed in Section 7, two Ldn lavelu are
unod, spucifically Ldn?D and LdnGS. Rolatoed to each analy:zed rogu-
latory study luvel oare two price elasticitios of demand; these ara
=0.93 and -1,41. or a glvan Ldu value and price clanticity of
demand, thruee ppacific ranulta are calculated from application of
the modul; thode are (a) the purcentage pricu increaswa, (b) the
parcantata ton-milen decroanu and (c) the employment decroeaso or
numbor of amployees idled. HNence, thore are a total of 2 qroups
af 3 rosultn each computad for a upecific Ihn requlatory study
lavel,

The legend for clabs/reglon in an followd:

000 » Class I1/xeqlon, not spachfioad
01X » Clans I/Eastarn raglon

012 = Claas I/Southern region

013 » Clann I/Weatern rceglon.

When an astexisk appearn in a glven row or column, this means
that the data was not avallable about the firm for which the cal-
culation wan aktempted or the information waa not avallable in the

oxinting literatura.
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]
-
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Legend

1. cClasgs Reglen
2. ACI Code
3. Uniform Alpha Code
4. 1976 Data
{a} {b) (c)
Unit Price Ton~milon  Existing
¢/ ton-milo 106 Employment
Loevel
3, Lan 70 dbh
cq = =0.39
{a) {b) {c)
A I'rice % Ton-milos  Employment
Increanao Dacroane Docreane
6., Lan 70 dba
cg =~ ~l.41
(a) (L) {c)
A Price % Ton-mileo  Employmont
Incroann  Decreasc Decroase
7. FLan 65 dba
Ed w 0,139
(i) (b) {c}
A I'rice % Ton-milen  Employmant
Incrcasn Ducrensa Dacroasa
i Lgn 65 apA
tq = =141
{a) h) ()
A IMrlca % Ton-miles  kEmploymant
Incroana  Ducruase Dacroata
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