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SI_TIoN I

INTROPUCr ION

In occord(mec with Scctlon 17 of UJe Nolue Control Act oE 1972, the

D.S, Environmental Protection Agency, on January 14, 1976_ promu18tttcd

I]otuc cnli_ulon _tandtlrdo [o_ railroad 1oeomotlve_ nnd tall c(lruwhich arc

uucd in Interstate commvrce. _]uit r_gulatlon wa_ challenged tit n nult

brought aBulnut the Agency by the Aunocitltlon of A_crlcan Rnilroadn (AAR)

Oll tll_ btltlitl that it included only locomotives and rail caru and thercforv

did not prven,pt .td_tc nod local regulation of all r.ll e(Irrlers" equipment

and facilltlcs, Tho U.S. Circuit Court of Apl)cal_ for the District OE

Columbia Ima ruled tht|t tile _Scllcy must broaden the .cope of the existing

rallrond rcsnlntion. The text of the Court decision _lppcara in Appundlx 0.

_hc January 14p1976 regulation set_ maximum nol,v cmln.lolm for

locomotives in the stationary Lind movln 8 modes (73 dJIA at ldln and 96 dBA

raca_ur_d at 30 is©tern under maximula lond)j wLth a further rednetion by

January 19_0 to n maximum of 90 dBA. Thn t_provem_:nt i. locomotlw orals-

.ion. t. to Im achieved throtJRh the .pplicac/on o£ mufflers to tim diesel

©nstn_ axImuot system. _nll cnr noise, _d_Ich Include.', th_ wheel/tall

Int_ractlonp la 11mlted to 0_ dBA for tr||Inn movlns at a np,.'edup to 72

k_m/hr (_5 mph) and 93 dl|A for trnlnn moving _Lt a spend 8reatnr than 72

km/hr wLth thn lev_In men6utcd at 30 mctern. _e standards v.tabltnhed in

th_ orlBlnal railroad noise regulation were not affected by th_ decinlon of

the U.fl. Appeal. Court for the Dinttlct 0£ Colu_ln in /mmoelntion of

American Railroad. v.. Cn.__at.1_o,nnd they ate lintch,mgcd hy thl_ revision to

thu railroad Hoi,o Resulntion.

Information and data supporting thn Jannary 16. 1976 r©sulntion

appear, in the Bad.round Document for Railroad Noise F_ntanlon Stgn.daF_ls _

EPA-5_0/9-F6-005_ dated D_ce_©r 1915. Thin report 1. available by

document numb_¢ P_-25171]_ from the _atlonal T_chnlcal Information

" ,_ervlc_m (NTIS), U. S. l_cpnrtment o_ Commerce, 1125 l]th ,_trcnt, H,W,,

_. Wa_hlngton, D. C. 20004.
=
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_1o Asency now propooeu to expand tile lt$ January, 197fi resulationn

to Include ut_zldnrdn which lilnlt ttolue eml_ulonn reuultin_ fro_ th_

opurationn of _quip_nt aud £acllitieu of ln_rotate r_lil _rrieru°

'atone atalldarda ru(leet the desroe of noise rcduct_oll that lu

nchlovabl_ throu_h _he _lpplieatiou of I_t_u_ avai_lbl_ technolo_yl takln8

into _CCOLAflt _|_Q CO_ O_ COlnpli_l_C_ n.

_lo _cviuud Backsround Doctl_l:at _p_clflcally preoentu inforznation

_nd dat_ to _upport Impoultlon o[ _ proper_y l_n_-type r_ul_tory _tandardl

_nd _ndn_d_ fo_ _peclflc pieeeu of r_ilro_d equlp_¢nt or opcra_lo_ of

equlplne,nt °
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GI_CTION2

INDUSTI{YPIIOFILE

IN_'RODUCI'TON

'llli_ _i!crlonox(nilinearbo econ01_icrole and po0ture of C|Ie

railroad industry, £ncludln8 tilephyttical,economic, financial and

£natltutional atrrlbutcu of the U.S. railroad system and ira opera!lense

"Jinc_the potential noise regulation0arc associated largely with

the operation of railroad yardu, thio profile include_ a brief descrip-

tion of the importance of yards in overall railroad operationa.

Alan d_acrib_d In this section are the oize of the induatry,

r_c_nt pnttcrna in thn behavior of indtl_try revenue0 nnd co_1£tl ¢lnd tllC

financial conditiona Imdcr which today'a U.S. railroad induarry is

operating. TI|_ deacription will entabli..l| a framework in which rbe

problem o£ no/an c_minaion aml /to control can be e_nmLncd.

PHYt_ICALl'_Of'll.l';

Back,!round Information

As o_ 1977. 260 line-haul railroads and tl0 awl!chin8 and terminal

cor_panl_a conatitutmi the U.t_. railroad ind.stry. 1 TIicac rail-

rondo together operare.d more than 6jl0O railroad yarda. 2 For

ntatiatieal reporting DIrpoana_ [:l|_nc rnilroada have been divided

into two group¢ by the.intern!are Co,marne Cor.rqi=aion- Cli_aaI and

Clang II nrganieationa. In 1977 th=re were 52 line-haul railroodn in

_laaa I (_acludint_ Am!taR and Auto-Train), which togntln_r rcprl_uont

about 99 percent of railroad indunrry traf£ic, operate 96 percent o1 rail

milcag_ and acen.nr _or 91 percent of workcrD employ|_d by all railroad

eompan/ea.) Sine¢_ the CLash I railroads represent ouch a nignif_canr

r_ portion ng the total induatry, and bccaua_ data on !ha Clang I raiiroad_ in

mar= readily availabh_ than darn Ear Clang II railroad_, m_ch of tho

remaining diacuaaion will b_ con_ine, d to Clang I rallronda. No significantin£ormarlon will b_ lear because o_ thin skn_plification.
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At; u£_ 1976 tile invelltory of ¢lleue railroadu included tile

[ollowh_8:

TAI_L_ 2-!

I_t_IIUTIVE AND FI(I_IGIIT CAI{ _NVI_TOI_Y

CLAS_ _ LINI_-IIAUh I{AILHOADS

0976)

l)nIkrl

I,ocumot £vc_

Yanl _crvice 6,]]0

IAoad l:rel_llt 5q_l'vlco 20_69_

l_dld L'douenBur _ervice 4i6

FL'el_h_ CaL-_ on Line Lp4_Jb, 164

[;_divldual c_Lllcoad dccail, b? c¢[_ion, £ot chl_ uulrumry t_Lblu Itl

,hown in AppeI,lIx K T_hhl_ K-I.

In _dd£t_oa Lo th_ llilc-haul ciLilCu_Iduj 21 ¢o_p_ni_ W_O d_t_i_-

T_bl_ K-2)° A_J li_llc_c_l hy _hu tl_l_. _h_o coi_|_I_Icuarl_ no_ Involved

II_ lln_-h_ul _[_Ic bu_ In_J_ca_!confin_ _h_ic opec_1on pr£_rily _o

wh_lly uwncd ,uh_Idi_c_n o£ _hu _I pcoduco_°

Yard_ In tho U._. Ra_iroa_l _

[unc_ion_ _n_ _h_ w_il_o_id £n_hm_cy _tnd _r_ _L_$ici_ll 7 loc_'.d

_hrol_hout _h_ :l_w_ck° A Nut;_ry o_ _h_ly_rd Inw:ntory_ 2 .hown

I 2-2



l_l Table 2-2p poctcayu tim yard dtocrlbutlon by fuacLLon dud by yard _ype0

A clnunlflc_cion yacd _ce_ve_, dltJal_tl_liIbiub_ r_,t_erlll_l_, altd dtup_l_beu

line-haul C_[flc. Gcue_'_tlly l,ldlllJLrlal ydrdu iJrovlde _h_ [rcLt;b_ ln_cr[_tce

b_Cw_n _b_ _'/t£1_uadu _nd elliot U.S. lndu_Lri_u. FI;_L yordo cllll_loy /ocol_o_lv_

power [o_' iIl_ cau Ill0V_lll_tlLl_ wlthlll a yllrd cotlll_l_x, w]ll_._ hulnp y.l;'d_ ore

itculsn_d Lo tlL£1_e _t 8rl|VlLy-fc_d tJy_c_llt to clau_l[y _r_l£nlJ o[ c_ru lnLo

only _hr_ i_£c_0n_ of Chu ctJ_'t_nL yitcd lllvcntory. Ilow_v_r, cll_y _rc

_h_ hzduo_ry. A d_Lnlled ch:uc_ipCion of r_llro_td y,zrd operaclonc_ lu

preuc_cd ill _i_cclon 3.

TAJ|LE 2-2

_UIgIAI(Y OF 1"11_ U.S. I{AILI_UAI} YAI_U_I IN 1976 & 197]
BY ICC CI._*_ I & 1I I{AILROAll CO|IPAI_IE5

YARD HItlCTIOI_ IIYTYI_E OF YAI(U

CI.A5 tl I t'l C_'l'I O|1 INDU_TILIAI,
GLAd5 IIUIIP EI,AT INI}* ,_|I. IND. _TAI. I+J{R_I{NI'AGE

I 117 1,0_7 I, 1113 I_31,9 3_bgb _,7

I i 7 66 19tt 202 4_3 11, ]

'IIITAL 124 1_ Ill 1,3111 1,_51 4_ 169 100.0

Ap[_cMId/_ 1_ [)rcr_uncu _ E+lbllltl_lOll o[ r_lllru+zd cominlllllllt fl)_ ++acll ca_usoPyz

the; nun_b_c o£ y_trd_ tlt_l_ IL ope_z_c_ 1_ _bown. In _ddlLh_n, _hlt_ _ppctzdl_

lncor_oc_g_'a cb_ own_:_blp distribution of r_tlru_d yard_. Appc,ldl_ K_ T_thle

1_-3. co_nln_ a _abtlla_hl|t o[ r_l_rund corop_ni¢:_ _¢|tlch Ol_lc_l_ yard_ by 1_

CL_ dealgna_,_olm (Cla_ I told Ii) i_nd x'e_lon (lot Clnt_l, I r_lilroad_). For

each co_pm_y. _ho l|u,ahec of yn_d_ by _ypu nrc t_b_da_cd and _hen _uraacd. Th,_

actual fnt;[cond co_pany i_amv_}can be _lucert:nl.n_ld ta Apl_eWllx F. Tnbla K-4 In

Appendix K llnc_ Lhu ro_td_ which chau6_:d ICC cla_tt iIc_£_l_ac/o|m bc_wccn Cha

year_ 1916177 _nd 19111.

"2-3
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TABLE 2-3

NATIONAL INCO/_E O]{IGINATZtIG IH THE TTCAHSPOi_TATION

_HD IIAIL _EC'_OIl,g (.9 IN BI.LLION,g)

GRO0*J

YEA[[ NATI011AL TiU_SI'ORTATION TRAtISPORTATION RAIL ]{ALL AS OF % OF

IHCOHF, 1 _ _ OF INCOH_: _|Ih00POI_A'_ION

1950 _242.0 _13.4 5,5t 7.1 53,0t

1960 410.0 18.1 4,3 6.? 37,0

1970 004,4 30,3 3oB 7,6 25.1

I

1975 1246o7 44*5 3oG 9°0 22°2

1976 1399,3 50.6 3.6 11,1 21,9

1
_OUnCF. z Stntl_Jtlcal Ab_itract of thl_ U. 5. t 1977, p. 434

B
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ECU|(UHIC l'I_) Fll, l_

Ecnn_llnic I_c_le

"m:.h_.I:JII).I:L)LICL LnduuL_y occup£cu an Lnll_rL_lnl; l_l_Lce In l_he n_ltlonu), cc_nolny°

I[ow_vcr m _l_owl;h _.n .ttu Volulnc ]llLu llz_Sed bchJ.nd _hllt of _rlickln_p ltu

_c_nl_euL cofl_put_tur° Au T_ble 2-3 dLupl_Lyup 5°_ l)eccent uf the naL_on_ll

c_p_eu_n_d .53 pez'cent of _hc _o_al tZ'_l_l_l_OCC_t.lon cevunue_, Ily 1976_

_nt_po_C;lltion /*¢p_'uu_z|_tz(| J_(_ _)_rcuzl(_ of zl_l_lon_), lJlc_zne_ but th_ I:_LLI-

['ol|_l_ _up_et_en_ _l|]y 1?2 I_ez'cel|_; o_ tz'_lmpo£ta_lon0 l'_|bl_J 2-4 chrun_:lulJ the

ra_lr_ld_' decl._nln_ _lm_e _f _ota_ U°5, fcel_hL _r_nul_oct_tlono _k_ tlze

_bl_ _ndlcatc_ r_l),ro_L_l_" _h_l_e ha_ d_cllnud frul_ _7 percen_ In 19.50 to

_ pucc_n_ In 197_j I_lth (:_ucku and |_ll)ullneo t_l£ninl_ _ tl_e ca£1_'_dr_"

_hu d_a _|lr_pll_y_d £n _d_le 2-5 _:efIect r.h_ ni_re_al:u of _L nul_)_c of

cor_odi_Lu_ wld, ch c_)r_l_clt_u lnte'cc_.r.y f_t_l_h_ _:n_f£c° F_r 'c_t_l_lu p duz'_.n_

pruduc_r_j 91(_ t|_ (_f r_u_'l_Ll_ c_aull:ln_ fc_ _ntll_, 121 _ _f fo_)d and

dru¢_ _:o_n_lil(:J,_, _lnd llO HI' o_ lumbu_" _nd l_ll_bur pr_duct:_, tm Although

_nnu_l _V¢l_l_ £r_nl lllr_b_ JLnd b_J,l(mll_ i_r_)_|l_ct_l_ _11_| food _nd _l_uy,

#_),_p _nn _nd _n),_ and _l_or v_hJ, cl_,

_hl_zl _Jn_ me_n_ o_ fr_,_h_, _'vlc_ Lh_ _IJ,_)_L_|_ _ _h_l:_ _1_ _hc_e _h_tn lt_

2-:_
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TAIIIJ_ 2-4

VOI,UMI; A_JD PI_I{CICI_'I'AGI_ OF DOblES'I'IC II_'rI:r{CX'I'Y I,'RI,:IGI['{' 'I'RAI,'FIC BY TYPE Ol _ 'I'I{flI_SPORT

I _.GAI_D OXL AXIXW/_¥_*

'I'OTAI, VOI, UME I_flIIAI.O/_D VOLUME RfllLSI_ _IOTOR VEI[rCI.ES' _///'I'I31_k//_YS I I_IpF.I.X_II:_* ,bOl,'

1950 1,094 620 57,44 15 ,fl0 14.9_ 11.Ill .029

_m
i 1960 1_330 59.5 44,7_ 21,46 16.56 17.19 .050

1970 1f93fi 771 39,0"_ 21._0 16.46 ;_2,26 .17

197_ ;_,232 05_ "_0..51 22.66 |6.0U 22.75 °_7 _;

1974 2#21_ 052 3_.5;_ _'_ .3B 16.05 _;_.07 .10

197.5 210[_0 757 :1_, 39 23.46 16 .,_9 _ .46 ° 1_2

!_0_I_t:s _:_tl_l:_._X /_bRt:_'_:(_l:, o_.,th_ U. _°t 197{_ p. G27.



Izl Lh_ louu Of XlOIIIL!O[ tJZlU bu_iEIuUO tO the oLhe_ awtil_nble and qthllifled

cdrrle_u° EnurSy ¢ult_£duriltionut which i_eulel'allyfavor water and i'dll

C_E_'l_u ov_E trL1ck ca£_lerz_t5 fll_lyl_a_tlally COlilpt_llutlt_fol" ddv_t'_ co_t

oE _u_vlc_ ColldltlOll_ foe _dll CilCrluEu, It uhould b_ zlot_d_ how_vc_ D that

w_tui' on(lnlOtOr cn_l'leEu dre vli1ble alt_rtlatlvutt to tile _allt'odd llldllu_ry

for" th_ mov_m_i|t of iI uub_tuntitll fractiol_ of int_t'clty freisht t_aff1¢ told

l_tzy 0_ the COll_iodl_Len whLch COliil_rluethat trlt[flc.

I_at_lG_.(. ! Vol_,,n.

XtltlEolid £evenue_ ilE_ _arllud fEora tWO intO.l| _ourc_tll fEulBht El'dffJL¢

and ptlul,¢nti=r uug'vlce. Total rLwcxluea decl£ned durln8 1974 a.d 1975 but

a_ aSaLn on _1.: lncrmzac. Prelimim|ry eu_lr_t_:_ for 1977 a_'e 800 billion

fr,_lllht rcwmu_ ¢oa-_ilcu for _he lnduatc7, with 794 hIllton ton-mllea

clzrrlml h7 Claau I compantca (flue FlSure 2-1). Cual ia tile l,lrSeat ulnsle

cor_nodtty carried by l'ailt nccoun_ln 8 got 20 p_:rcent o£ LoCal carloadlnsa

in 1977, (_c_ Tnbl_ 2-5.) othar Ii_orttllzg coraaolllci¢_ lnclud_ chum/cal_

r_tor vchicl©a and _:qulp=nent_ Inetollic oguu m_d Brain.

|'aau_:_Scc aacvlc= hau dimtnJahud I_om 26 purcullg of totfl[ rdlllEotH I

r41v_nll_U _o _bout _ l)lZ£c_[l_ 111 Et_¢_flt yu_'_, Ill [_)?7_ A_l_t|k-_pul'dl_l|

tr_lna accuun_t:d Cot" _.2 billion pnu_ug_r-rail_u, with anoth¢_ 2[_ million

pa_uueng_-m_l_:_ att_ihu_abl_ to Auto-T_Lln. b _qlil_: Claut_ i r_ilc_t_dnt

oth_ _han Atatrak auld Auto-T_tlnl_ _coun_d _or only I.l billion ln_:cclty

pa_a_an_u_-tallaa D _h_y _cpr_:acnt nea_ly all of con_u_t_t' _t'af[lcp uc _,_

bl_llon of th_ 6.6 billion co_uter pan_enll.r-ra/.lutt.

Railruad o_ploy_cnt _rcnd. 8chorally ac_m to follow thou_: of to_al

r_II_:u_,d ou_putt d,_cll_lnll ow:c tl_ bo_h _b_olut_ly and t_ a t_h_ of U,_.

©mploy_ev_o Tabl_,a 2-6 _nd 2-7 portray thta_ d=clin_:a. A. T_bl_ 2-6

d_aaJn_e_ (:ltl_ _ _llll_ulld_ Itecotlntt_(| _u£ 2.7 p_l'e_nt of noll-_SCIelll-

• rural II._. araploy_un_ An 1950, _nd by 1_76 _he .hara h,ld fallc:|_ _o 0.6

I 2-?



Hilllon FI{EIGIIT TBAFI.'IC 'tRENDS l_illion

Cnrlo_ding'_ CI_I_ I R_ilroiLch3 Ton-Nile!_

dO, 1966-1977 900

35_' - "_ - -- 800

30_ 700

25 _ G00_mw mm_

1,J66It;',l 1 1 1 1 I I I { {20 SOO
(iU 69 70 71 72 73 74 75 75 1977

5OUIiC|':: "HcVlCW of 1977", l{nllwn_ Aflo, ./nlt. 30, 197f]
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TABLE 2-5

RFVE_}UECARLOA01NG Sy COHHODITY GI{OUPS

(Curlo_idinsaohown in thouoando)

1977 l_t:rcent of Total

CoaL.. .................... ,. 6,713 20.2

¢llcmlcaZand allied

producrn .................. 1,411 6.1

tlotor vehicien and
equipment ........... . ..... 1_335 5.7

11etull ic orcn ......... . ..... 1,312 5.6

Grain. ...................... 1_250 5.6

Primary foreat productn ..... 1,112 I,._

Pulp, paper and allied
producta .................. 1,10] 4,7

Food and kindred producta.,, 1,02S 4.6

All nth_:rn ........ , ....... ,. ISjO3t/ 63.1

TOTALPARS LOAD_._|} 23,298 I00.0

_0URC_: "Review of 1977"_ Rallwa_j January 30, 1978.

2-9
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TAS LI': 2-6
I_PI,OYHI_T ON CLASS I RAILROADS [_LATIVE TO TIlE NATIONAL ECONOMY

_lumber of All Employceu Ibttlroad Clao. I im %
In Non-Af;ricultural Cb*o_ I of

Yeor Eotabllohmcutu (IOOO) Employment 'I000) National Total

1950 45D222 1220 2.7%
1960 54 t 23/= 780 1.4%
1965 60,815 640 1.1%
t 970 70 j 920 559 O. 8%
1975 77,051 ",91 0.6%
1976 79/)43 490 0.6%

Sourcu: St.t:in¢:le.! Ahal:rnc¢: of I_ho U.S. 1977_ TdLble No. 657.

TABLE 2-?

EMPLOYEES AND TIIEIR COMPE_&SA'PIO[_- 1967-1977

Avurngu Totnl Avuroge Annual Av,:rn_e S1 ral_ht-Tlmo
No. of Pnyroll Enrningu Per llourly llourly

Ycnr Employuerl (Thou'_nndu) Employee l_ate Enrning_'_

1967 610,191 $4,933,663 $ 8,OB5 $3.30 $3.56

1968 590,536 5, Ii0,636 8,654 3.47 3.74

1969 570.22? S, 352,754 9,274 3.70 4.00

1970 566,202 5,711,280 • i0,0_6' 4.05' 4.35'

1971 544,333 5,999,96_* 11,023' 4.52* 4.04_

1972 526,o61 6,424,920 12,213 4.94 5.32

1973 520,153 7,01_8,383 13,627 5.43 5.03

1974 525,177 7,475,034 I,I,235 5.72 6°16

1975 4fl7,709 7,474,000_ 15,324 n 6.30* 6.77_

19'16 482,802 _ 0,27_,400 17,141 6.96 7.49

1977 4_5,200 8,743,600 IU,121 7.43 7.99

_ut.

• AdJ_t¢:d to Incl_ide rutroactlv_ IDcro_no._

_* Tho _1_cllim In e.mploym_nt in 1976 I_ nttrlbutnbl_ in part

to the trnnofer to Amtrak of curtain tall propertlcJa nnd

}?_rsonnol in £h_ NortIRTmst Corridor.

SOURCEa "Re.vl_w o_ 1977", I_nllwa2 Ag_:t.January 30, 1978,
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; p_E'cl._fll;. _nn|id]_ di|ta over l:hc l)auc dccddu arc uhowll In Tiiblu 2-1, whicht

Includ_ _ivu_uElu_mp1oyi_cnL and ¢ol_]JCllU_l_lon°Nhllu umploylnunl_ hnd b,2ull

decr_n_J.n8, Lhe _otal annual payroll In_d r/uun I:o a hlBh of $U.1 bllllon In

1977.

llocuov_ir_ Inccun_uu In wast r_i_uu for rallroad employc_t_ ovur _l,u

d_cndu hzlve bC[Jll _lJIl_(_ l:h/In ll|Crt?/iut}/J I11 CIIc 1111lllU[iicl_il_[11_ _IccL0£'_

ilt] _lhOWll J.ll Table 2-1J. In 1970, LIfe averalle hourly unrnLnB, per

_¢ockcr In mcmufuc_ur/n8 (private) were $3.22. 7 The avur,q_ r_all

cmpoycu'n c_l_llllHStJ pur hour wt_ru _7_._5 [$ or 135 purccn_ of Lhu

avul'_lSu cum|)untlaC.ll.on In indnofaci:urJ.ns, liy 197G, I:hu w¢lj|uo wuru $/i.IJ?

lind $7.09 for chc manufacgur£n/_ and rail uuctoru, l:u_pucL/vuly.

R_I I lroild Pro£ 1 i_hl I I l:_,

ll_tllroad proflc_blllLy lure duclInud olgnl/ltangly ovur _h_:

p_l_ 12 yu_, TllltJ la por_r,tycd in Flguru 2-2, which uhowu nu_

tnllrend Olmra_in g lneo_u in both currun_ dollllrn and in con_nnt 1960

doJLl_cu [o_ chu yo_ru 19_6 through 1977, lleL rallw_y opQc_iCLnN lilcom,_

(NRUI) 1_ opuragtng cuvunuea lu_ oF_ra_in 8 expun_u_ Cnxlm lind rcnL_

fo_ uqulpmenc In Join_ J[_clllclc,_. Ilo_u Lhat non-operating lncomu

_nd //xcd co_C_ nr_ no_ _ parl: of clle _IRUI calcnlct_lon.

!IoFk J.,nll 1! _.1_I_._

Aa dcmon_cr_c_¢l In T_d)l_ 2-_ r_itlt'o_id_ have t:xpcrJ, enccd a

declin_ in neC wock_ng cupl_,_l, Tllu L_I)I¢_ tfllow_ ill*: dcclvaclon o_ n0_

wockln8 c_p_,l:_,l, and compaccn 1c w/ch lons-curm dubl: _atucLnB within

onu yc,lc, An Lndlc_ed. _ockln 8 c_l)J._ll harl due,Lined nlgnlglcan_ly,

with deflclca In ¢llrn_ oJ[ Che pnst Iuuc ycaru, t_iCu?,'ln_ long-turin

deb_ haa lncr_aaed _mdlly ow:_ th,_ p_Ir/od, ruqil£rlnl; c, vur £ncrc_ln£n_

borcowln8 an clio l,_rc og thu rallrumh

Not lqCOmo npd Rata of Retllrn

i Tho [l_anclal dJ.fglcul_Ic_ e_pui'£cncud _:c,:n_ly by cllo catlcoad

Industry aca uhown mo_t vlvldly b_'cliu da_ of Tiibln 2-I0, Hot
n 2-11
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TAI_LE 2-0

COMPARISON OF WAGE I(ATE INDEXES

(llaa_ Year: 1960)

Indtmtry 1970 1971 1972 1973 19711 1975 1976

Hauuf_*cturLn8 121.7 129.8 137.0 147.0 1161.7 179.8 193.2

Clm=a I RR 125.6 139.4 153.l, 173.9 109.1 207.1 230.2

NET INCOME

Mllliou CIizu_LI Ilallro,ad'J
l_ll_ru lg6G-1977
1, OOfP

[_ Curr.cnt DollartJ(lo0-
COIlUtllr|t 191_(_ l)olla;

600"

200"

O.
1966 G7 61| I_9 70 71 72 "13 74 75 7G 1977'

_12 rr_l_thr_ m_dr.'d

,q_:pt. JO

|"_ G IJ[ll'_ _-'q
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TABLE 2-9

N_T I_0R]{ING CAPITAL AND _TUIiING DE_'I'

Long-tern{

CL_rr_n t assets debt

oxcltlding m_turln_

inaterl_! Curr_,nt i_orklng within

Tot_ll & ;]uppll_ LLabillti_] capl_al on_ yoar

(1)(_c. 31) (miJllonu (railllon_O (mLlllous) (milllooo) (mi111onol

1966 $3,257 $2,750 $2,279 $477 $529

1967 3,094 2,595 2. 319 276 525

1968 3.180 2,054 2,501 153 615

19fi9 3,379 1,076 2,929 56 744

I_70 3,583 3,032 2,923 109 601

1971 3,506 3,031 3,017 14 631

1972 3,612 3.070 3,04'9 21 623

1973 4.056 3.469 3,275 19,I 623

1974 4,553 3,651 3,721 (70) 61_

1975 4,641 3,622 ],030 (217) 735

1976 5,293 4.212 ,I,211 1 739

9a30"77 5,633 4,424 4,425 (I) 751

_.arontbo,ou Indlcat_ a dt_Iclt.

SoL_rcoz "I{,.'vi_wof '77", _, J_.. 30, 1970, p. 65.

/,
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TABLE 2-10

RATE OF JU_TUB/_ AND NET INCOM]; -- 1966-1977

N_t r_lilway Rate of return Net incoln_ Net incoRt_ in

operating on Investnlont after fixed constant 1966

income a after ch_rgou c dollars c

Year (millions) dupreclatio_l b (milllonu) (milllonu)

196G $1,046 3.90% $904 $904

1967 G76 2.4G 554 538

1960 67S 2.44 569 529

1909 655 2.36 514 455

1970 ,186 1.73 227 191

1971 595 2.12 247 197

1972 654 2.34 319 245

1973 650 2.33 359 261

1974 768 2.70 730 4S3

1975 351 I. 20 145 _]8

[976 452 1.60 355 204

12 mo_ to 343 1.27 202 iii

9/30/77

a Ordinary Incom_ before _trnordln_r_, and i_rior-por_od cl)_rgo_

and creditts.

b A_ter provl.lon for dcforr_d taxoLI ))_glnnlng in 1971.

o. A_ter provision for doferrod tax41s b_ginnLng In 1971 and

Inchldl,g _qt_Ity in tlndlstrlbutcd oarnlngiJ of _ffill_L,;d

compnnlu, bl]glnn_ng in 1974.

f._L*rco_ "l_lTiow Of '77", I_ilwa Z A,1o, Jan. 30, 1978, p.59.
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railway op,_rlll:itl 8 ln¢om_ (column L) t_hoh, u a dr,lraaLic ducll_e from a 1_)66

hl-sh oI_ over I blllLon dollart_ Co lel_u Chtm 600 JTIl1110_l lt_ two Of the paul

Chreu ycaru. DlucounL[lll_ tli_ 196b hLsh, the llvrfoL'll]zlll¢_ of the l)ZizJ_: uhree

y_lrzl l.tJ clearly lower thdn _lsa(: of l)rLor y_a_t_o (Jolul:lnu J zttld 4 r_flecc

_Utl_[Itltllly L|ZL_ ziat_lu lncor, t_ dzt_a ,ifcer Lh_ d_dt_cLlon of [L_ed charseu.

||_r0 c|i_ plcLulc'e _.tl t|l_ t_lltll_ s i_,lth dltJ_lllcL t_clJ.(l_tl over L_I_ l)_J.'Lo(Is Lind

J.97._ a(_d 1977 dLuplayLa_ _:he poor_ut pt_rforl_mce o[ thv dt:cade. RaCe o[

r(lgurn ozl J.[iYt_atln_.,llts allol_Ji 111 coltzl.ul _ ftlrLh_l." deiJcrJ.b,_tl Uh_ _n_rally

poor COZldl.Ulon of (:lie Ll._. raLlroal|t_. In (io y_ar I;Lnce J966 han the r_lC_

of reLurn on lnyct_l:m_ll_ b_lt aa hlgil au ¢_ p_r(:vztU, I1| four of I:lle l),|ug 12

y_lrtJ, lrlC_ti(|_.n_ l:llu ]._lt_L _.[ir_ e tile rzll_ of rcct_rl| _l_a h_ll J.ow_r Lhzlll ,_

p_ ['C(lll L t

Ihzch o£ Chlu 8_nerttJ. declLne lt_ acc_unLed for by Chc Eaut_rn rztL1-

road_j ._ uhot_n in 7able 2-11. Tile railroad. In boLh Chu SouChera and

"l_g_M_rn (|lu_rlcCtJ d(_l)lcc etmen_lally llll._[orlll _'_ll_'ll_ Oil lllvt_aC_enL OVel" CIlu

1_60-76 purlod.

The ratJ.ro_d Lnduucry h_ _xp(:rL_nccd u_r£ou_ prublemu o_ naLlonaJ.

dLrm_n_o._. A nun_ of _accor_ op_raCn Jointly whLch have r_|mlc_d Ln

poor opern=_n_ condJ.cLmm £o_ man7 U.,% ra_lroad_. '_l_u_ prohl_ lu_w bu_n

_ouc ¢1¢UC¢1 _11 Uh_ I_or_:hc_l_L _llOr_ Pl:ntl C(!IICrtll ztll(l ocll_r C,laal+ ][ £+l_],ro_ldtl

)mvt_ b_un r_or_lm_,t_,e,d _ Coz_r;_llo _w_l ochur Clauu I rallro_du haw

llli:arcl._ 7 r_J. fr_l.l_hc demand. 6no_her ulS_ll_£canC ln_ltt_i_cu on _lm

ra_/_road_ e v_z_bJ.l_t:y In tim compuCl_Lv_ po_L_loa of r,,J.lroad_ la relation

_o I:rucknra b©ct_uot: o£ _ha Ln_e.rtsrnC_ h*shway uyuComo 5hlpp_ra h_vu chottun

Lruck crnnmporrt_/o|l ._{I 11_. o_ ra£1ro_tdr_ |)l:c_l_*uu of lmprov¢:d _el:ylct_

doLLvory on t;om_ .pac.L£1.c co_nc_l/,Cl._u, Thu c_Llroadz_ h;_w s|oC ad_pted

quickly co _h_aa chnnsca. In cI.: ,d_r_nc_ o[ rra[_Xc aro_h .u£(_c_nt co

oI£ae_ aal/_r7 untna by 2abor. rn,tXroad utaploylucaL hau dropped. Tim rac_

,_ o,{ racur_ on inveacmenl: o? Claa_ J. raLlroadu ia cranaporca_ton propt:rcy

haa on_ 7 _:en 2, fl percent, durJ.na cht: pnat: c,.u| yuara, dtnco_raatn_ n_

rapt Cal. ;[tlvaa _r_nC.
. 2-lti



TAIlLE 2-11

I[ATE OF RETU]I_] OI_ ItlVESTMI_NT AITEIt DL'PIII_CIATION l_Y Fd_GIONS

United _a_;tern .C,outhu rn W_tUrll

Year St_tu'_ DiStrlct Di_trlct D[utrict

1929 5.30'_ 6.03% 4.27% 4.85%

1939 2.56 3.14 2.77 1.85

1944 4.70 4.37 5.45 4.G2

1947 3.44 3.02 3.52 3.84

1951 3.76 3.47 4.74 3.76

1955 ,1.22 4.10 5.,15 3.86

1962 2.74 1.00 4.17 3.15

1963 3.12 2.28 4.04 3.60

1964 3.16 2.5G 4.o1 3.,|3

1965 3.69 3.32 4.16 3,07

1966 3.90 3.55 4.45 4° 03

1967 2.46 1.50 3.8G 2° 75

1960 2.44 1.27 3.79 3.01

1969 2.3G I.I0 4.17 2._i

1970 1.73 ( -- ) 4.50 3.02

1971_ 2.12 (-) 4.36 3.51

1972" 2.34 0.II 4.61 3.34

1973' 2.33 0. Ii 4.01 3.34

1974R 2.70 0.46 4.73 3.66

1975 • 1.20 ( -- ) 3.98 2.65

1976_ 1.60 (-) 4.62 3.5"/

PartlllthilnuM llldlcnt_I doflclt.

• R_flucts IncltnJlon of duf_rrud tnx_nl.
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/_l[IyIl_ O_ LiICQ_ I_nd r_|Cu u[ ['_CU_'n pol[1C to LI Wcok f[_iil|cJ.al

pon_,l:Lon £oc ['a/IL'oadu. D_cl/nlnB l)£ufl_u h_lve_ cauucd a cul:buck In

C41_tLa_ _FIVC_tILmCIiL CO _ti_.l|L/_l_ ;lfld/oL' Lldd to _I_LI_ LILIL_CCt;. LOW ¢_LI_II_[II_H

_E0111 _IOH _JEOW_.h tll E_V_IIUC_ eVuHLtlOJ_J.y nc_c_lJJ+_[l[cH _'(_l)c_* bor_o_[lll_

I;0 ¢OV_E I:OL_I Op_C_ttJl_ _lzzd IItVC_CIrlC_L co_L_ 1-'he ]oH _CCIJ 0 z_ _1[_[1

to equity dlucou_aSe poLcntial lcnderu_ and thu couCu 0£ acceuulble

£nvau_ngll|C £ulldu ciuu _tcco['di_l_ly. _hin cycle of ca,w_ mid e_[¢cL

lt_J)_ll_ _0 C|III_CLCtI_C L_le _l_l['Otl(| _[tdtl/;CEye

['*OL' II I[lO_'lJ Cozii_lEehell_lVO d_JCtl_CJ[Oil _llld _llt/l_yulu o[ Llle [_¢tiJ.Co;ld

,I.|lduUl_ye_l j_I_II_OI'I_flIFICI._ I_0 CI[(_ _(t|L[OIl9 CtlC_'IcI_L uJ*_KILIL_LOI_ _|11(| CLlu_C_ 0_"

a look al: £C°t_ ftiLure_ LllC i'eildcr it_ l'ofecrud Loil C_CCIIC I)C|)/I_'CIr_:IIL

O[ _II[IU[IO_'CliI_[OII doculnento 9

g
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95tJl Cos_r_u., Washington, D.C., _9_7.
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IDI;NTII,'ICATIOt_ ^HI) CI,ASSIFICATIO_;
Of IIAILROAI) I_IPHI.'NT AND FA¢ILITII_S

RAIMIOADI_,qUIpHENTAItD FACILITIES

B_ilroad proparty contJltJt_ of aqulpment lind t'ae£1itieu, Equipment

lncludu, locomotlve_, czsras zmd ui)eclal ptirpo_e itelntt far mzllnteslaace-of-_ay

and marin_ applieationu. Facllltla_ cannier of trtlckp tunnelaj bridgcu_

yarllat and a ho_t o_ 8ChUrn1 or special purpoae buihllngn, i Tabl¢_ 3-1

pr,_n,:nta a ll_t of the major ttcr_a at r,dlroad property.

Th¢_ propnrty, nhowa In 8c_|eral trrran in Tabl_ 3-1, ¢_ay b_ exp_nded

by _h= typa or J_unc¢ton of msch 1tara. For elampluj ther¢_ ara four typ¢:a

of rail lin_a d©ucrlbc_d by allnnal grag£1c danaity Cl,u, ^ Main, _ Hatn,

A Nraneh. and B _rnnch). Tablo 3-2 ladicat¢a that tWO bnaic typ¢:u

o_ iocomotivcm, dic:aal and _lectrlc, pc_r_orm _our £unc_lona. 2

Tabla :]-3 ahowa that railroad freight tara _all into ntna _unctlonaZ

cat©aorl=a ._

_l_u_:tal [,llrpo_e _qutpco_nt _oc r_arln_ _ppllcationa And m_|lntenanc_-o_e.-way

ta Zlacad in Tabl¢_ 3-6 3 . Altho¢,gh thin tabtl/ation may no_ be. all

Incli_Iva. it reIl_cta th_ r_alority o_ the lnve.ntory o_ thl_ type, of

railroad proper ty.

_]_ £unctlona o_ railroad yarda at©: cla_ai£1catlon, =tor_Se_

interchange, trail©r/container on Elatcar haadllag_ and local a_i_ching/

industrial int©r_actn8.6, 5 Thaa¢_ gacilttian ©_ploy locomotiV= powe.r

tar _r_lght ©qutpmcnt mavement throuNh tim yardn (_lat yardlO ar tlmy

r_ly _tpoa gravity and yard 8radon for car mov¢_,:n_ through portlon_

or the yard co_l_l_x (hurap yarda).



TABLE 3-i

]IAILIIOAD PI_OPI!IITY

I_CTLTTIE_

Linuu Stations Power Gcnurating Facilitios

'i_nnulu Offlcu Duildlngs Coffununication F_cilitieu

Dridgull Survic_ FncilltieLi Frolght Tern*inals

'_'r_,stlcs I(_pair Facilltle_ M_rln_ Terminals

Culvertf* Manufncturing E'acilitleu Flat Yards

Elev_ite(| StructL*r_s Tuuting Facilitio. IIump Yards

['owur-Transmlnslon Fncillti_s

_)RI_ICI[_AL H_U I_'MENT.

_x_co,x)tlvu _;

Cars

Sp_clal Ptzr|_iJu J:qui[_m_:nt

(including Marln_ )

3-2
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TABLE 3-2

|[AILROAD LOCOMOTIVI_S

Type Function

Dicsul i_oad P_sncngur

_oad Vr_ight

I_ad Swltchur

Yard Swltchur

Fd_ict_Ic |_oad P_u_n_ur

Poad Freight

Y_rd _witc|l_r

_'ABLI':3-3

IIAI_,ROADFRI_ZGIITI_QUI_MI_:r_'_C_S

_ox C_r

l{_frlgurntor C_r

Stock Car

Gondola Car

llo_r C¢lr

Fl_t C_r

T_:lk C_r

_D_clal Car

3-3
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'J'ABI,E3-4

SPI_CIAL PUIIPOSI_ E_OUIP_II_II'I'

lJ_llaf;t Cril}bln 0 t,I_chineu '|'rack I_ycr

B_it _l_chlJ_ C_bool;o _nd Tool Chr

Dru_h Cutt_rl; DL_Ip C_L"

Comi_actor'J I1_11_'Jt Spreader _i_d Trlnunur

_now Plaw_l Trt|ck _ll'Jp_ctio_C_

_p_ke _llle_u lh_I_d Car

_pik_ Driv_ _tor_-_;_IpI)ly C_r

m

/
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TAI_LI_ 3-5

CI,h_SII"ICATION OF' I_AILI(OAD PI_OPI_F_TIES

Category of Typo oE Anpocfatcd

_llroad Proport_, l_allroad Property Principal EqtlLplnont

LinulJ "A" _lafn > 201,I _

I_comotivou
"n" 14;*in 5-20H*

Rail Car_l

"A" Branch 1-SH*
i _pccial Pt_po_o EqUipl_Jnt

"_" Dranch < 1H*

[ S tationu/'l'o _minal n l.Tuight / l_col.otivo "_

_ll Carl_

! Marlpo I,'Io_l:lJ

: TUgo

Yard fl Ilump I Loconlot _.vo_J

Flat I _';pcclal Ptlrpono _qulpmcn_

fnolnted Support Sorvico

_t_p_Ir

Manufacturing

l'mJ_Ing

Power Gencrating

Power Trt_l%_l_l_lo_

Con_unlcation

m M - mflllon_ of oro_, ton-.mJ.l_ p=_r mile per ,oar.

l,
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TADLE 3-G

ACI'IV_TY LtVI_LS FOR I_AILROAD YARDS

Yard Yard Nu,_)er of Cars

Typo Activity Classified p_r Day

lluml_ Low <I000

Medium i000-2000

Ifigh >2000

Flat Low <500

Medium 500-1000

lligh >I000

TAB_: 3-7

CLASSIFICATION SYSTEM F01{ RAILROAD YARDS

YAIID ClIAI_AC_'L'I{IS T_C I
I._g_nd

Yard Type: liun_p (11)

l_lat (P)

Yard FL_nctlon _ CI a_lll_l c_:ion (C)

Indu,trlal (I)

Cla_,l_t.e.at.ion/Induat:rlhl (C/I)

Adjacent lmnd Indu.trlal (1)

U/_f::
Co_mrclml (C)

|{eliIdenr.i_l (I()

AgrlcL*Itural (A)

Und_v_loped (U)

Yard f_c_l Ity 0-5000 (1)

Popt*Iatlon _ 5000-90,000 (2 }

50,000-i00,000 131i00,000-250,000 (4)

-_ 250,000-500,000 (5)im

>500,000 161

ii,
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DESCRIPTION OF TYPICAL RAILROAD YARDS

Ilump Y_trdn

Ilul_p yitrd_ perform both the clarJaific_lt_on and industrial

acrvicc functIonlJ for V°S. rallrondu. Thin type of yard 8chorally

conv:l.atu of a _ubyard to receive lncoralnB line-haul traffic, a vuby_Lrd

whcrv thcue trains aru broken Ul) and reaascrnblcd into outbound confi-

8ur,ll:tonu, _nd a oubyard for outbound traf£1c. Thcuv thrvc ouby,lrdu

arc d_ftncd aa rccclvlnS_ cl_mulftcatlonp Lllld departure *tynrda°* rc-

opcctivvly, a_ uhown boloh' In Fil_urc 3-i.5

Direction of Traffic I"Io'#

'_nrd" '_/ard" ,/

FIGURL_ 3-I. ,_CIIEHATIC OF HUMP CLASSIFICATION YARD

Thv LJn_q_u charac_ar1_tlc o_ hump y_rd_ I_ that thay l_mplo F n

_rAvi_y-fa©d rly_t_m b_twe©n th¢_ rvc©Ivln_i _ubyard and the cl_Iflcat_on

pt_b)._rd. Th1_ _y_t_m con_nt_ of a hump c_t _nd at _r_¢_ of r_t_rdora

_or car n_ac_n_ _nd _p_d control, Th1_ f_nturv of all hump ynrda I_

#hown in plan _nd alava_ion v_w on F18ur_ 3-2. 5 No_ nhown i_r_ th_

11_n_tet _tard©r_ which _© loca_d 4_t th© dvpartur_ e.nd o_ _ch clnn_l_-

i cat,on tr_ck. It _hoi_Id bQ n_t©d tllat no_*: hump cl_alflcnLion yarda

aleo contain _pproach _atard_ra (_l_ntr_ara ot th_ h.mp cr©m_) I tanglmt

pn_n_ _etard_n (downatream o_ th_ /Iro_Jp r_tarder_ at thn oriflln of _ach

cI_o_I_Icatlon track)_ and _nter_cd_nto _ota_d_n (botwc_n thc m_at_r and

_ro.p _otard_rn). A _l_crJ_l¢_n of th_ rvtnrdln_ dq:vlcc_ in cont_nad

.. . in ,qectlon 5 ot thi_ docL_mcnt.



PLAN VII.rW

Cla_l_ic_ti_ Treck8

I_x_I _VI NI,EVATION VIIi,

Pet_t_e_'

getmrder

_(;URF, 3-2. _II/MP ¥A_I) CB;':ST AHD R_AI_D_.R BYb_.M
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A typical hump yard aluo contail_l a varl_ty of bulldlngo atld

fLkcillti_Is, uuch ou:

• Office/AclmlnltlCrlktlollBuilding_

• Stock Pcn_

• Trailer Ramp

• Powo_houlno

• Compt_:_or Buildin_

a llydr4Lull_PuE_p l[oulJ_

• Fu_l Pump llou_u

• C_r On_ Spot Servic_ zLndRepair F_cility

• Cnbooue .qcrvlce Focillty

• Lo_o_otJv_ W_h_r FILcillty

• Locomotlv_ S_vlc_ F_cility

• _linte:1_i_ce-of-Way F_icillty

All tyIl_ of 1ocomotiv_ can _le_erltllyb_ found oper_in8

Or ll;_|_r_oln8 _v_co_ m_i_t_n_nc_m l_d p_rh_p_ _pt|_r if| hump y_t'd_.

Furth_r_ _iI typc_ o_ £_©i_ht c_ p_ through hump y_rd_ _in_|m_InF of

th_ w_y _n_t_n_nc_ _c|_In_ _ _ _ploy_.i| i_p o_ ho|_| o_ D |l_p

y_rd coml)Icxcn •

ThQ threa _uby_d_ of th_ y_rd ¢ompl_x _ay bc _rr_n_ed in wLrlou_

con_i_i_a_ons_ _ _hown In F18ur_ 3-3.

D_ phy_Jlc_tl _h_c_crJ_tlc_ of hui_p y_r_L_ v_y considerably

d_pci_dln_ _J_ y_d _on_i_ur_ion _nd y_d ¢_p_cit 7. |low_v_, _I_

_hown _n Fi_ur_ _-4, y_rd _c_Ivlty o_ ¢_pacltyp me_,ur_d In t_rm_ of car

c1_1_Ic_cion_ p_r day, I_ _ funcclon o_ tho nu_b_ of tr_ck_ in _h_

cln_ui_c_tlon "_l_by_rd". Further, the humble of _rou|_ r_d_ m_y bo

_p_o_Iin_t¢_d _oi_ clnn_flc_t_oz_ trltck d_a _ f_hown Jn _l_ur_ 3-5. IIump

ynrd_ _© _u_tlly _v_ral mil_ lon_ nnd _t few Lhou_nd _c_ wide.

- : 3-11 h
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l_lCh o{ th_ tllrc_ nuubyard_e hllvu d IICill|dln_ cil.fl_lciCy Of hlllIdrl]d8

of cars rcoultln8 in n total tJtandinE clJpnclty of thotlfJanduof frcIBht

uqulpnunt tara. Ilump yardu proteus do=cos of trains per day and

tiornctimc_ coat+tin hundreds of milcu of track withtn the complex.

Soma of cllu major charactoriutlcu of thitJ type of rullro_Id facility

are sumarlzcd In Table 3-B. These datlL arc balJed upon the two precedln8

_tsur_u nlld extractions from other reports.6. 5 llun_p yard opcrnLional

proccdurcu may bu fotmd in Secti011 2._ of RaJlroml Clafl_tflcatlon Yard

.?qchnolo_y. 6

Flat Yards

Flat yards nl#o perform tile claasiflca_lon and indiJstrial n_rvXcc

functions for the _nllroad syutoI_, Thin typv of yard dovn not conCaln

apcclfic %abyard_'* for rccclvlng, claaalflcntlon, and dcpnrtura but In

gener,-_lly configucL_d aa ahown lo Flsur_ 3-6. 4

Yard awltch locomotlvua move cnru out o_ thn receiving tracka and

nan clthnr conttnnnoa puah or acc_l_r*tt:lon/brakin8 tt_chn/qu_a ro diatri-

hute them into apecl_tc claaai_leatlon tracka, The contintmoun p_mh or

the accel_rata/brokc action of the awitch locornotlva accompllahc_

_he aama function £n a _lat yard as thu "cr_at-roll-r,:tard" action In

a hump yard.

Flat yard r.rnekn connl_ of nwltchin8 l_ndn_ ladder trncka and

receiving, clasal_Icnt[on_ and departure trncka. F/at yards r_ayaluo

contain "Inure" r_tard_ra on aomr. classification trncka, ]ocoran_iv_

and car _rvlea/r_pntr _[acillt_e.a_ nnd oth_r bulldlnga nauoclnted with

yard oparationa,

l, iI

:i

_.,. ___



TABL_ J-L]

SUMMARY O1' ]IU_I[)YARD DATA

I

[_a_dd Activity (Classified Car. Per Day}

Yard Characturiutic < IO00 io00 - 2000 > 2000

Humbur of Classification Trackl 26 43 57

Numbur of Mautor _otardurs I 1 1

F|umb_r of Group Retarderu 4 7 I0

Number of Inert _tardero 26 43 57

[|Lll,O)ur O£ Receiving Yard 'l'rackl] II ii 13

_|l*_/_orof D_parturo Yard 'l'racko 9 12 14

Standing Capacity of

Clnoalflcntloo Yard 1447 1519 2443

Standilzg Capnclty of

_0coivlng Yard 977 iiii 1545

Standing Capmcity of

D_par tufa Yard 862 969 1594

NL_abor Of Carz* Clas|aif.i_d/Day 783 1663 2661

_- J-T6n



DcDar tllre Trackn

Clau.lfJc_tlon Tracks

l ........

\........ /

PICm_ )-6, _PICAI+ PI_T-yA_) TR_C_ O_PIG_R_TIONS
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Flat yard _ictlvltyor capaclty_ measured by c/Jr.cltmulflcd per

dny_ I_ aluo a functlon of the numbe_ of trackt_u_ed [or that fullctloi|.

AtJ ohown in FiDure 3-75, thi. rcl_clon_hlp is similar to thzltof

hurapy_Irdu.

'r_blc 3-9 preac,tu some typical data on fl.t y,rda _howln8 y¢lrd

chnrtlctcriutic_ nimilar to tho,e uhown for lump yacdu* l_

TADLI: 3-9

5U_'_XRYOF FLAT Y_JIDDATA

Yard Charactcrlatlc Yard Activity (Clnunlflcd Cara/dny)

<500 500-1000 >lOO0

_umbor of claaoiftcstion trackn 16 20 25

fltandln8 capacity of
claaniflcatlon y_rd 653 9_3 I165

Car, cl,_,lfied/day 348 907 1692

Fiac yard operntlonnl proc_duren may also be fou:idin Section 2.3

of Railroad Claaslflc.tlon Yard Tech.olojg_.4

SIJt4_R.Y OF RAIl. YARD ,_TATISTICAL DATA

, A r_cen_ eurv_y of the r_llroad _yot=m in r|m II.S. ham reaulted

In v_l_ablo data ra_ardlnH th_ railyard Inventory.4 Thl_ .nctlo_

pr=,en_, a condensation of _hat data and t_ d_aisn_d to co_plomene th_

data baaa used in ocher .nctlonn of this document.

1 'f [
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Tht2 uurvuy coucludeu t:ho_ Olecu ilr,_ ,'_169 rallroad ydrdu lu _ilu

CoBLIBLJ_IUU 6_J ut_ltt21_. Of Lhel_u I 126 _te 'lunll_ y_lrdrJ l|nd 4065 aru

fl_t y_lrdu. Table 3-10 dltJpl_tyu Lh_tlu y_rdtJ by funt:_Lon and adJ_tcun_

lltnd ut;ullB.2. Thuuc2 dilto _ho_ tll_lt: _hu timj,Jrlcy of yilrd_ pur[ot'nt thu

lndtm_rf_|l _JurVlce function _nd |ha/2 only di,')ro;_LlIkl_Cly _lVt2 IJeCcullt

Ot: Lhu yardu nru uoud uoluly [oc car clntj_l.(xc_|tlon purpouuu° Tim

d_|t_L _liuo lndfc_lLe tim| only nplJL'oxfnl4|tuly 15 percutlt of the y_trdrs

_ll.'u loc:_lt:ud 11| _lBrfculturuf _lt_d unduw21op_2d ore_m.

Tablu 3-ii uhowu tlm di_JLcibuLfou of hultll_yardu accordln8 to yard

_¢_fvlty _ind populoLLol_ o_ the y_cd'u foc_tl1_y. Thu_u duma ohow tha_ thu

(5-_OK p_raon_) _md In _tru_ of Lnduu_rlal /told u_u.

Table 3-12 uhowu _hu dfttLt'/bution of thu 1113 £1oL yardo uuud

for _hu cltr t:ln_ttifJ.c_|_lol_ fUl|¢_loll. Th_2uu dltt_t flloo _hot4 tll_|t |)opu-

lftLlol_ o1¢u two _ttlt| indutttt'lnl _lru_lrt h_lvu thu hi,hurl| concetl_tTatJLOl_

of thfa yard typu.

Tahltltt 3-13 mid 3-14 round out ghtt y,lt'd/pOlmlaLfon d.tga hy ahowlnfi

_Im d1=trlbutiun of all flat yurda _md all yard_ of both _yp_a by locality

and populat:ion_ ruttpuc_.vuly.

Tim final _abulation In _hlo ,,_c_lon, Tnhlt_ 3-15_ conLnLtla _t

lfti_ of _u_om_t_lc t:la_nL[lca_J.on y_rdn° b T|luao thorn ohot_ t:hnt

7_ of t||_ _ppro_lrrmLt:ly 124 hump yncdt_ In Lira U.S. callroad ay_t_m

_tr_ _ltatolnntQd to vflryfll H iI_l_t:{:_. Y_trt| _llt:omnttolt tony JJlclt_(_Q th¢_

_u_Qivltl_p _Qrvict_ clnfit_J, fJ, ctttloIl_ fin(| ItCl_al:tlll_Q ,[t_nc_lotl_$_ ¢_tr

,td_n_f[lc_tlon; _witch cont_'ol; _peed t:ont_ol lno.ludlnl_ car wa_,l_|H:

_nd rollnh_lfty; _m(| y_rd/cat" lnw:n_o_:y and 1occaSion.

f_xaml)lcnof tho n_w automatic clnu_fflca_lon y*tcdo In thtt U.,_.

c_llco_d ayate.raarc _ot'_h_own (ltH)p |}_ratow (_,'iF), tl_t Colton (,_P)_

Slmf£feJd (._OU), ,rid Bailey (UI'). 7
im
m

_1 ._|)



TAIILI_ 3-LO

DI51'IIIIIUEIONof: Uo 5. ItAILItOAI)YAIiD_

|JY TYPI_p [:UNC'I'IUI_p AND _GATI[3N

Y._ I'd l:llnc [: |on

Yard Type C/I C 1 Total

flu,up 9U lU 8 124

Flat 930 I_3 2932 L_4_

To_l I02_ 201 2940 4109

Yard Type l C tL ^ II Total

llu_p 20 7 27 lJ 33 I00

Flnt 21 I| 35 12 21 IO0

flat Ind. 30 16 32 A 18 IO0

flat _II £1|d. 31 14 28 8 _ IOO

3-21
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,J,ABL_3-11

DISTI_IDUTION O_ I(UHP YARDS

Pol_ul_tlonof Locnllty

Ynrd I 2̧ 3 4 5 _ Tot_l
AcLIvity O-5_ 5-50i< 50-100K i00-250_ 25D-SOOK >500K

X_O_ 0 ii 7 U 5 U 47

Hedlum 1 I0 3 8 G I0 4G

,..lil_h 4 I0 2 G 5 4 31

TAnnf, 3-12

DX_T]_X_(Y_ION OF'FLA'__ YA|_DS

USI_D FOI{ CLA,_$IIT'_CATION
lJY AC_'IV_'['¥_ND POPULATIOH OF I_OCALITY

Popt_lAtlon or l_ality

Yard 'I 2 J' 4 5 I _ 'rot_l

Activity 0-5_ §-50K 50-100K 100-250_ 250-500_ I >SQOR

I,ow 102 21_ 75 _O 42 73 571

M_dlt*m 64 140 4tl 35 2J 47 157

IKlgh 11 71 21 21 __, 12 25 I11_

Total ii0

,j

11
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TADLE 3-13

DISTIIID_FION OF ALL FLAT YAI_DS BY CITY POPULATION

Populatiot_ of Flat Yard Loc_llty .,. Yardn

Nu._cr Percentage

O - 5000 1115 27

5K - 50K 1625 40

50K - 100K 366 9

100K - 250K 268 7

250K - 5OOK 230 6

• 500K 43] 11

TotAl 4045 100%

TAOLE ]-14

DXSTI{IBIYfION Of' ALL YARDS BY I_DCALITY POI'[IIATION

Y_rd_
Popu1_tloll of Rallrond iocnllty

N_J_r P_rc_t_g_

0 - 5000 1128 27

5K - 50K 1664 40

50K - 100K 378 9

100K - 250K 290 7

250K - 5OOK 254 6

> 500K 455 11

To_l 4169 100%

":' ]-23
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TABLE 3-15

U,S. AUTOMATIC CLASSIFICATIO_ YA[_S

COmpany Locotio** SLl|_plior ¥_ar

/%b_ _am_ St. I_ulo, Ill GP:-GlUJ-WAIICO 15G5

ATOP Pxmblo,Colo. W_DCO 1950

CorwLth Yd., Chlc_9o, Ill+ WAIICO 1950

P._Dtbo_ind^rgatLti_Q Yd., _anB_a City_ Mo. W_CO _969

_rmtow Yd., Unr_tow, C_li_. W^IJCO-_IIC_-AT_IL' 1976

_0 W0atbou:id Yd., Cumborland, Md. GZt5 1960

CI¢_O, Ill. W_Z_CO 19_7

_Im_o_l_, _ntnna G;U5 1967

_orth _n,_s City, MO° W^_CO 19_9

_ntorbn_ Yd., _oattlo, H_h. A_ 19_9

p_a¢o, W_hlngt_i_ G_S 1971
_o_thtown ¥_., _'rldl_, _11nn. GFU5 1974

Mt_ _l_lln_¥_.__lil_i_l_,Wln. W_.CO 1952

_to P_+*L, Minn. WA,CO _9_

_tbound C_nw_y, P_. Wh.CO 1955

Womtbolm4 Canw_, P_. W_CO 19_7

_ontlo_ ¥_., _l_lo, _.¥. GII_ 1957

_I9 _ _., _n_l_n_ol_n, _r_. _ 19_0
Gran_|vJ_w Co|umbt_, Ohio _ 1964

P_vonl_, _._. G_5 1962

A._o i+_r1_ _._ D_lkl_, H.Y+ G_I._ 19_0

_P_ G_n4 J_m_lon, Colo. G_0 _3

iDT5 _n9 ¥_., _I_o, Ohla WA,CO 1974

3-24
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TABLE 3-15

U. S AUTOtINI'IC CL/_SSII'ICATION yAItDS (Cotlt.

[Cor_ _n l_cntlon _uJ)pll_r Year

'_CG _oLlthl_und Harham Yd.t' Chicago, Ill. GIi5 19_0
_aot _t. Z_ula, Ill. GI_ 1964

I

'I/Ill t:aotbol:nd BlUo laland Yd., /tiverdale, Ill. Gl_ 1953

lJ_ Lickln9 IIlvor Yd., Hlldor, Ky. Glit_ 1977
i

'NI TllfoN Yd., Atlanta, C_1. HtilICO 1957

l_ylc. YJ., lllrminoham, Ala. WAD_ 195_
_Oizthboutld DeCour_ey_ EantUcky tIN]CO 19G3

t_trawl_r_y Yd., _a_,lavlll_. Ky. HAIICO 1976

_P l_:f I'd. , Knnaam City. t]o. GI_ 195¢J

North Ll_tlo lock, Arkall_aO GItl] 1952
CQnt01mi_l Yd.. l't.llorth. Toxn_ NAI]CO 1971

t_ I_rtlmuuth, ohio _^DCO 1953
I_llo_o, Ohio NAI}CO 1967
Boan0ka, Va. HAt)CO 1971

Da_qmrtm I'oln_, Va. Glt5 1952

Pi_ Gate_A_ Yd., Yu,n.j,towa, ohio ffA/JCQ 195U

/_FP _outhbotlnd l'o_o_nc Yd.. Va. W_flCO 1959
I;or_h_nd Potomac Yd., Va. HAl)CO 1972

11l_ _nnna,co Yd., H_lli.. ionn. 51_ 1957

_6N Pilm /tlu_t Yd., l'l_o lilt&rE, Arkn,.an WA_CO 19_O :

_CL }1_mlat _ N.C. _A_CO 19_5 ,

_ant D_y Yd., Tar_a. FI_. lqAl_O 1910

fi(N _nvler Yd*. Knoxvllln_ _n. GI_I 1950
ffortln Yd., ltirmi[t_lm_. Ala. Gi_,q 1952
l_m _Itt_ Yd.. Chattanooga. T_nn, 6/_q i955

_I Y,1., Atlanta, Gn. Gl(_ 1957

flco.na_ Yd., M_on, Ga, Gl_q 1956
, _m_£1ald Yd*z t;ho_finld, Ala. GI_.5 I_7_]

l_lgqy llnck Yd. _ Atlanta_ GA. HA_CO 1973
Lin_cxl Yd., _llnb_ry, tiC. 5_11 197_

I_P Richmor_, Call_. ._E_ 1964
City of Indt_atc¥, ;_a Angalcn, Calif. N_.X 1966
_gcne, O_a.Aon WP,IICO 1966

_t Coltor_, Calif. WAllOP 1973
5t_n9 Yd.. /Io_,t0_. Tu_ _1¢; 1977

_._
,
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'I'ADLf_ 3-15

U.S. AU'IDMA'I_IC CLASSIFICATION YAI(DS (Cont.)

OompnnM Ix_c_tlon Stt1_pl1_c Ymor

T_ _n_1©wo_d Yd., llsuu_oi*,TcMas GI_S 1956

_I_I_A _antl_oui1dP,adIBoi* Y4., _i_on, I11. WA_CO 1974

UP North lqattc, _b. _ W/%ll_ I')56

Jllnklc Yd._ lllJlklc, Orugon _S 197_

3-26
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SECTION 3

FOOTrIOTESAND REI_EI_ERCI_S

1. Letter from Philip F, Wclnh, A._ociattoa of Ataerlcan Railroad.
to Ilenry E. l'homaa, U.S. Envfronmental Protection _sency,
ffowmM_r fl,1977.

2. Fi,ml _ntc_m Pl_m, Supplemental Report, U.S. Railway A_ooclatlon,
[;(_ptemb_r1975.

3. Thtl Offtetal Railroad l".qutpment,,Rt!_, Vol* 9_p No. 2 t
National Railway Publtcat:$.ml Co., tIt:w York, N°Y., Octobt_r 1977.

4, Rnllroad Clan.iftetlt:lon Yard T,it'.hn(llo_ly- A S,trvcy andAarJea_-
mentm Stanford R_atmreh Inatltu_tt, Henlo Parks California,
January 1977,

5, Railroad Clatmlfteation Yard TnehnoloE_y - An lntrnduetnr_y
An._ILy_ of Functions and oj?aratio.a, PB-24672h, U.S. Oe.partmeat
o_ Tranaportatlon, Cnmbridga_ Ha_a.j ICay 1975.

6, Autor_arlc Claaalfleatlon Yarda -. t;nLt_d ,_t_ataa.,_n(I (;a_nada,
^aaoelatlon o_ Amt:rican Ra_lronda, Waahlnaton, D.C., /lay 4, 1977,

7, RaJIwa_.K$ , Vol. 179, Nn. 6, Slmonn-Boardmm PubltMilnB Corp.j
Brlatol_ Conn,m March 27, 1910.
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SEC'I'IOff 6

BASELINE NOISE EHISSIONS

8AILI{OAD NOISE _;OUI(CE5

NoLnu i_ get, crated by r_il carriern durill8 the oper/Jtioll of

nearly all the equipment tinted in Section 3. In order to clmracter-

ige £/li[_o/id noine emiutlion_) tile Aseney h/lu tittempted to det_rlllill_

noiac levetB both from individual nouvcen and from tile operation of

multiple nouL'cen which arc combined into l_rser ninsle oFerationn

nuch an n cla_oificatiou yard. Tile utlder_tnndin 8 of how inultLple

Oourcao lntol'tlCt to produce all ()VCrtltt noioe level in ennulttial

airier it in the combined aoiuc nource operation uhicl| in heard by

_he eo_nunity. A kno_lt:tl8e of indlviduttl equipmc.nt noise _ource

l_v_ln in equally irOl)org,lnt nince individual noine oource treatment

in uoually tile moot effective method for reducin8 overall noine

eminnionn. Tile i,dividuat nourccn of noine which havo bern

ld_ntified il_ major contributorn to railroad noin(_ arc:

• ]';nB/ne noino from locomotLvcu nnd nwitch enslncn
• _et nrde.r _que_t 1
• Refrisorntor car noi_)

• Car-coup ILn8 noine

• Load cell tcntinS, ropnir facilitlon and locomotiwl
#ervice are_ no_.se

• Wheel/Rail nolo©

• Ilorlln) hellJ) wlliotlen, public addr_nn nyntemn

4-1
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'File pritnaty focttn In thio Drnft NflckBround Doctlroent f_ on Lhe abovt_

rllil yard nolot! _ourct_u. Other roilro_d oper_lt_on_ t_uc]l 4tB tltotion_ _ntl off-

yard r_p_ir f_Lci[itte_J ltr_ minor colztributorlJ to corm_unity nol_c when

co_ll_tr_d to wayuide noiue froth line operationz_ and txoloe emluuton_

from y_rd operattono. Noloe from line operationu will be reviewed

only briefly in thin document. For more e_haut3Live tre4_toent of

notae from line operotiontl Lhe re_dur io re_erred to Llle DecetT_ber

1975 Background Doeumenr._for Rllllro*td Notnlt Emtmtiotl Btnndnrdtl. 1

RAILROAD SItOPI_Ty NOISE SURVEY PBOC,IL_i

'[qm EPA bno undertnkcn n limited nolo_ meaourcmcnt proBrltm to

mtpplcmenL th(_ cxtating rttilroad notne dntlt blt*lv lind to develop bnts_linc

ddtta at _nd neltr r_ll yttrd property line_.

Thin proBrnm included twunty-fQur hour meanuromenta at eoch fncllity

to enoure thnt th_ menfltmrtad nol_c c_iooion_ wurn clmrnctQrl_tic of the

_nclllty. _ound =quival_nt l_v_lo _md _tntlutlc_l purc_ntile lavoln

wcro comprised hourly° Noi_l(_ correlate d_ttn ouch _ lndivtdtml nolo_

_ventts _nd di_stnncen to rntlro_d y_rd tloto_ nottrce_ w_.,ro _tl=o _ot©d

durinB th_ r_cordln_ p_riod. Th_flo data_ to_t_.tbor with tlxlotln 8 d_ta

colluct_d pr_vlounly 117 Lllo EPA uorv_ tht_ following purpon_ol

• E_bliah tho relntinn_hip ot tlleno mt!nnur_.'mt:ntn to

_al_cted r_tl y_rd_ yard funcrlon_ nnd
l_vol of ncttvity_ _ _t tm_t_ _or tim duwloprnt_nt of
clnonlfic_tion c_t©gorict ;

gat_bllnh a ba_¢lino for dat_rm_nin_ tb_ I>_n_fltn
,_fford_d to tlm ht,nlthlwclfltrt_ oi the n_tton'n

population by r_ducin8 nol.o eml_nion_ within cncb

property claanlfic_tlon elttoBory; _md

tr-2
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• Sol.eL n mcauuromunt z0othodology, which lu conuit_t0nt

with tJzuhoalth/wolfaro an_ly_in and thu noino _mi_oion

d_t_ b_es fo_ proucrlbi_g "not-to-_xc_od" Noi_u
cinitlulonl_vol otand_rdu.

HEASUIU;HL_4TM _IIODOLOG¥

In dovolopln_ a noluo umlouloN tuu_ proc_dLzr_. E_A rccogni_d

tim n_od _or a rol_tivoly _implo m_thod o_ _ccuratoly _tormii_ll_g

nolno cmin,lonu which would b_ oult_blo _or cn_orc_m_nt auditing by

tl_oD_partm_nt of Transportation and compllanco d_tormln_tlon by tll_

con_l_t_t with thn obJ_tiv_ t]_a_ it _houldl

• F._urm that l_oi_o cmi_lo_z_ characteristic o_ f_Jor

• Cocr_l_to w_ll with tho known _oct_ o_ _nvlro.mont_l

no£_ upo, pL_bllc ho_Ith and wol_ro_ _nd
D_c_Imln_to bo_w_¢n railroad _nd llO_-r_iiro_d noi_o

_hQ pcoc_dL_r_ dQvalop_d _tlm_t_ th_ y_rly _-tlight Avoca_ Sound

_wl_ (l.dn) _t _ m_ir©mcnt position and dl_ting_,h_ wh,th_r

th_ domlna_t contribution _o t|l_ Ldn _ from r_ilroad or non-r_ilro_d

prOl_Or_l_. _hQ _¢_m_r_mont l_roc_dur_ appoar, in it_ _ntiraty in

Alopondi_ A.

_XIST_NG HOX_P_ DATA P._

Tim d_ta l)_mfJ_ot r_ilro_d Nolrla _xi_tQ Illtwo formo. _io L'Ir_t

mddr_n_n ,_clfJo r_ll_o_d noi_ _o_rc_,. _]z_6 d_t_ ar_ contained in

or©troll rail ¥_d nol_o IQV_I_ r_tllting from tI_.combined r_l y_rd

noi_e _o_rco_. _ tall X_zd noi_o d_ta _re contained in _pi_endlx _I.

4-3



Toblo 4-I ou_nilrlzuu _ dot_ booo fo_ oourco noi0u l_v_io wlth

th_ principal contrlbutoru to railroad yard li_iou rcpruu_ntud. '/qzouo

dnta nro cnurgy av_rngeu of tho numorouo data i_olntu avnilablo for

u_ch [1oi_u _ourc_.

A _umm_ry of _v_ilablo yard nolso dnt_ iEl ouown in Tnbl_ 4-2. _io

tablo ohowu tho rnn_o o_ v_luo mouaur_d nccordlng to y_rd tyro _nd m_n_uro--

mont loc_tlon rolntiv_ to tho proDo_ty lino. Tho noi_u _mluulon_ aro

c_Dr_od nn dny/nl_ht uound lovolo. _t_il yard no_uo uurvuy_ woro

conduGtod |)_ tho I_A ro_ion_l ropro_ntatlv_, co_l_ulto_t contrnctor_

to tho F.PA _nd _ coi_nult_nt contractor to t]lo AAR. Tho L_OtLltant dnt_

cov_ri_ mo_n_ir_nontu k_k_n nt 36 ynrduo Tho monnur_m_nto woro g_n0rally

tnko_ w_th atztom_t£c d_t_ r_cordln_ oqui_mont ovur _ _urlod o_ nt lo_t

tw_nty-_our houru. At mo_t oitou, in _ddltlon to tho dny/olght l_v¢in, tlm

_t_tommtic oqtalDmcnt Drovldod hourly I_qt Lm_xt LlJ L10. L5o.

L90e And L99o

_ov_r_l ot|lor typo_ o_ i_o_tlo_ Wortl g_t]_orud _on_ with tho nol_ loyal

d_t_. _ofm lnolud_ _t_ log_ cont_nin_ ldontl_lc_tlon o_ tim p_lnclp_l

ral_ yar_l and non call yt_rd noi_ ,o0ccou and _v_.nt,, map_ _howlng mo_ourc-

obo_rv_tlo_ o_ tha _c_u_unt toomll co_co_£n_ _cto_n o_ch _llI _li_

mo_ur_mont p_ocodt_r¢_ omploy¢_d_ tho _vo_ o_ y_'(_ _c_lylt_ thq (|o_l_ctl

o_ r_£1 y_rd hOllO ond tho nd_.cont lnnd u,ongu. _lnca _v_ry y_rd i,

unlqu_ In 9oom_try, _¢t£vity, o_|viro.m_nt, otc., tho cor_ul_to In_orm_tlon

In onnuntlal to _nt_r_a_ng tll_ nolnn d_tn. Tho t_bla_ j_olzbod in thl_

_octlon _r_ only _ m_mmnry of t|l_ _oln¢ luv_l d_t_. _r dot_llfl o_ tho

mos_rnm_ntu t_ko_ _t 4ndivld_l ynrd_ th_ ro_do_ _[lould r_o_ to _polld£R |_.
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TA[)51_ 4-1

t_l_E _JOUI_I_ LEVEL _UMMA[(Y

Humbor of L_vol of Encrgy Avurag_*

_olom nourco Hoauurem_nts LAVg ' @100 Ft. (dDA) SEI_KL @100 [,'t.

M_utur R_tardorz

Groupw Trnck, _nd
IntmrnlOdlata 410 111 10U

Inort 11_tardvr t_ 93 90

PlAt Ynrd Switch

Englno Accoloratlng

(ThrottX_ sat I-2) 30 U3 9U (5 N_)XI)

St_tionnry _wltch

Englnm

(Throttlo Sot 1-2) 4 7G

Idling Locomotiv_

(_rottla _et I-2) 6_ 63

Ilum D Switch _nginm,

Constann Speod

(_)rottla 5mt 1-2) f_f. 2 711 95 (4 MPII)

Car X_¢t 1_3 100 _2

Pmfrlgorator CAr 60 63

Load T©at

.[, (ThrottlQ 8) 59 90

* LMaKoAVnr_g_ _o_ I_t_r.lltto_t o_ HOV_ _ourco_

q-5
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TADLE 4-2

ZUM_AIIY OF MI_ASUIII_D tlOlnE LEVI_I,S

(17AIIGI_OF 5dn LI_VL_S)

Inli_do Yard On Yard In

Yard T_(l_i_ Proporty Lln( _. Proport_ Llno Communlt _

{_mp 65-78 60-83 64-60

}'fat 6U-U5 66-79 56-74

llidumtrlal 67-70 60-67

_ttllplo SI_ot 36 yards

TAIlI_ 4-3

6UMMARY OF

MF_SUR_D i,_Vi_,6 AT CJ.%S61FICATIO_ YARD

_I_Op_R'_y x.lri_._ACCORDING _o yAHD AC_IVI_PY

(_ngll o_ L_n I_w1_)

Y_rd TXp_ YArd ActLvit_ Levaln

Ifamp I_w 00-_3

_d 6O-?9

HLgh 60-II0

F_t Low _}-74

_d 66-79

Hl_h 66-76

_i_ _ol 2_ yard.

>

O
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Tablo 4-3 dlflplnyu t_t_ nvailaJ_lo mcnuurod propurty linu Icwl ra,_jc,

_or cla_iflc_tlon yard_ bF yard typo nnd by ynrd activity. No cloar

rolatlonuhlp b_tw_on yard activlty cat_r/ory nnd m_urud Ldn at th_

Dropqlrty 11zlt_lu _vid_nt from t]l_yardlJ ualnplud.

Tablo 4-4 lloto t|l_ y_rd Nalnuue railroad ownorulllp nnd r_/igo oE nl_atJurud

lov01u o_ th_ yardu _or w]lich proi_orty llno moa_urum_nt_ _ro obt_£n_do _'|z_

r_n_o o_: moftuur_d luvol_ i_i tJhown w]_n [nor_ tlz_n ono Dro_rt_ lino loc_tlon

w_0 _rv_y_d. I_ _loctlng tho in_a0ur_o[it Ioc_t_o_ nlonf/ tlzo prop_rt_

lln0, th_ _uro_nant to_m_ _t_ml_tod to i_Inlmiz_ t|lo yard x_o_io co_ztafnln_tlo_

duo to non tall y_rd _ourc_u _uch _ _trc_t tr_Ic.

T_blo 4-5 _llowrlr_llg_ of l_vol_ _or yardu whon rn_tltlrom_nt_ wu_:_ t_ko[t

IN_Ii1o _hm _:_l_:o_d _ro_ur_y 11no. _'Jl_uol_ctlo_t of _n_rll_r_munt loc_t_.onf_

In,ida t|_ _roi_=r_y llno w_ tJol_tl/_e,_noco_#1_r_ to _lJ_it_ot_l_t th_ dor_i_arzt

T_b1_ 4-0 uhow_ m_u_om_n_ t_k_n _yoi_d r_l y_rd pro[_ty _In_=°

_a_u_um_I_t_ r_k_iz L_yond th_ _'_il_rd l_ro_orty _In_ tond to b_ mor_

_h_ y_rd_. ?h_ l_v©l_ a_orl©nc_d wlth_ tha commlzn_y _t_r_otmd£n_ tha

_r_t_. _l_Q 1UVUlar h_w_vo_t _£_u_nt1_, r_l_ct tha contrlb_t_on_ oE x_z_

_bl_ 4-7 _|]ow_ _ .¢%m_i_ o_ y_r_| _l_tlrtlm_r_t_iwlt_z lovol _arcQnt£_. _|lo_fn

du_In_ t_ ho_ _f tha m_xlm_m I,_q°

4-7
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TADL_ ,I-4

MEASU[d_D Ldn LEVELS AT
]_LROAD Y;H_D PEDPE|_TY LINE

Yard Bangu of Ldn No. of
Yard T_ Activity Yard Eallrond Luvt_l Data Dolntu

lhlmp Low T£1 _ord 121 U0-B3 6

Mud C_ntcmnlal TP 76-79 2

_3d Cumborl_nd CO 6_-77 4
Mud Corwith AT_' 74 1

Nod Po.uvill_ SP 60-75 3
lilgh Sro_nan _oo 60-75 4

Itlgh Frontlor C]_ 64-70 4
li19h _oyl.a EN 69 2
lllgh Inman SOU 71-72 7

Ifigh Croat MP 72,U0_at. 2

tilth fforthtown _i 67-6U 3
illgh I_rlstow ATSP 70-76

Flat I_w _lu_ I.l. I_ 73 2

_wd_n FhE 67 1
l_w burlington DI_G_ 60-69 4

Nod _o_tagn_t M_ 66-72 2
M_d Morman AT_' 70-79 2
Mod RLchmond ATSF 71-76 3

Mod May_ ICP 67-73 4

llLgl* Eur©k_ MKT 74 I
fILgh D_llard SCW 66 1

Htgh _rr C_IE_I_ 71-76 4

_ndu_tr_l No_t_rn AV_ _ILW 67-7{I 3

=
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TAUI_ ,I-5

HI_SUII/','D Ldn LEVI_ INSIDE
IIhILIIOAD PI_PEIITY LINE

Y_Ird TXp_o Yard llnilrond Lovol

llump Daro_ow AT_F 62-7U

C-ruut HI_ 7U-00

Cico_o _N 70-UI

Northtown B[_ 65-74

Enola Conrail 67-77

F1nt John0on ICG 75-05

E. O_ll_ AT_F 60-69

D_ttognst HP 60

Dillnrd 'JOU 73-77

'i_llI_ 4-6

PL_ABUI{ED Ldn LEVhX,0 IIEYOtID
I_ILYAIiD pI_OPI_IiTY LINH

¥_rd TAhp_ Yard I_gily_rd I_nvcl

llu_p Ar_ontizm A'_JF 64 0 200 _
Potomac RFP C.(J 0 650'

_l_t k_e ha HKT 56-65 unknown

Bloo I_Innd RI 72-74 _ 270 t

Wr:at _llrlll,J_i_l,l Cll 69 0 60 l

Fo_r_nt _ 60 fl 320*

67 0 120 °

D_nvor DIIG_ 04-73 tznknown

E, l_arficld CI( 61 0 i00 l

l_rm_n BT_' 64_-71 tmkno_m

ln_orbny I)H 65_ 65 0 250'

70 _ _fi0 _

62 t1 750'

Indimtrlal l_o_dvlllo 60 0 62'

" _rt lmmlordalo 67 O 63'

a 4-_
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TAI{LE ,I-7

M[':ASURED HOISE LL_]ELS DU]{IHG HOUR OF HAXIMUM L ACCORDIIJG TO YARD TYPE
cq

r
Y_ml yard Ilk_ur of _x.

_]_a Act ivity ¥nrd l{l{ _x. Lcq l,nq L0 I.I LI0 LS0 1,90 L99

_'lat Low Denvor UI' 00-09 74 105 06 57 54 52

10-19 74 102 09 57 52 50

I_w Burllngto. Di{Gff 15-16 69 95 01 64 57 54

17-10 69 90 01 59 40 44

lJadlllm SettO¢last Hl* I?-10 75 90 [_0 00 54 52 5Q

['_dltlm _'Sayn ICG 01-02 74 95 O0 67 56 40 46

M_01um IL1chmOnd AT_" 17-10 00 112 71 46 40 33 24

IH ,'/h r..Dallnl _TSF 16-17 60 93 00 65 60 50

14-15 60 90 00 04 60 50

{lls{h Dlllnrd 000 2_-24 76 90 Oil 71 52 46 44

liicjh JO)l;inton ICG 00-01 00 122 77 07 66 66 06

{t_p X_,4 Tlltord I_l 00-01 01 106 94 72 61 58

22-21 01 105 94 00 b5 _7

F_d lllm Cc.t0nnl_l TP 19-20 01 10_ 94 01 57 51

01 100 94 76 5? §§

_k_di_ Dn_tow AT,'{[" 00-01 77 97 00 77 62 _? _;4

ICe(lit_ IlonnvlllQ _I' 00-09 79 101 _.J4 74 50 _4 52

15-10 79 109 9] 73 54 50 40

J:lqh Itn_nnnn F,00 16-17 72 91 04 73 62 52 43

lllgh 3n_n I{01J 13-14 70 92 01 69 06 59

22-_ 70 9[_ 76 6? 62 59

4-10
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TADL_ 4-0

COMPARISON 0F DAY AHD HIGIIT SOUND L_VELS

AT SELECTI:D RAILI_AD YAIID PI_I'E_Ty LINKS

Yard Lo q

Yard T__o Aetlvlt_ Yard |_ilroad Da_ N_ht_*

|Jump I_w Tilford IB 76 77

Mud Contannial TP 74 73

M_d _Imbocland CO 69 69

H_d Corwith ATSF 60 60

Hod Ro_ov£11o _]p 57 55

67 6U

liigh Bronnan BOO 62 59

Illrlh Frontier CR 62 64

liigh |_yl_ I_ 65 63

lligh Inm_n SOU 64 65

J_lgh Cro_t HP 80 02

BLgh _r_tow ATSF 64 66

_iAt I_w BLtttt I:ll. RI 66 6_

I,ow Ilurllngt.on DI{GW 62 6'1

P_d _ttoQt_nt M_* 67 65

M_d Morman ATSF 63 64

Mad ]{lchmond A_WF 72 60

Mad _mya ICP ,_J 61

JlLgh K_ECkA _KT 69 67

llIgh Dil)_rd BOU 63 ._]

IIigh I_rr CII_SSIF, 65 65

65 66

[:

Xndustcl_l WoutQrn Arm HILW 7d 70

* 0700-2200 hour.

** 2200-0700 hour_t

i'
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TADLE 4-9

DAILY VA_IIATIOH IN DA¥-NIGIIT AVEItAGE

I_OUI_D LEVELS AT DEL[_CTKD CLA_BIFICATIOH

I_IIL YAI{D DI_DPI_TY LIHC_

HOo o_ V_rlntlon

Y_'d Y_rd H_luromost I_ Ldn

l_.ilY_rd O2or_tor C___nqltv T_D_ nnyo V_lu_ .(dn)

TI 1 _ ord I_ I_ Ih,mp G 3

CumL-_'ind CO _d Hump 2 i

C_ntonni_l TIP Hod l_imD 2 3

Ko.av111u _, Med IhzmE, 2 1

Bro.n.n _og Hlgh Hump 2 2

Inm_n _OU I[19h Ifu_D 7 1

t_.-ontlec C_ lll_h IIumD 2 1

Northtown IIumD 3 I

Ih_mp 3 I

Hump 3 3

_nrntow _T_ l_lUl_ Ilump 2 4

_u_l_n_n pl{u-W _w Yl_t 4 I

Horman ATSF M-d Fl_t 2 9

/
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B_CTIOII 4

I. D_ck_round Documunt Eor l(_ilrond Hoinu F.mi_nlon Btnndnrd_, EPA

550/9-7G-005, U._° I_nvlronmcntal Protcctlon _uncy, _uhln_Jtona

D°Co, D_c¢llnb_r 1975.

2. _uu_._mnt o_ HoIIl_ l_nvlronm_nt_ Around Itnllro_d Ol_tlon_

J_ck W° _wln_ and Donald I|° Pla_# ffylo I_bor_torlclu, Contrnct

No° 0300-94-07991, l_oDort No° _I_ 7_-5, July 1973°

3. M_nl:_Ir©m_nt o_ I_Z_H_ic1_-Lina O_or_t_onnf lloland_a_! an_l 1_t_rdor_#

D_comb_r 1974.

4. Noi_ L_v_l Mc_;J_l_i_Intu o_ l_ilro_d_ _ht Y_rd_ _nd Wa_uld_,

T_n_po_t_t_on _y_ta_ C©nt_r_ E° J° l_Ic_1_y, et° _I°, _OT-TBC-

0_T-73-46, _'In_1 ll_po_t, _I_ 234 219 M_y 1974.

5. I_Ii nl_d Env_ronm_n_1 _oi_al _ _to o_ th_ Art A_a_nt,

l_n_ure _° K°0 at. _I°_ l_ol_ r ll_ran_ _n_ H_wmnl_, _270_ 105 p_°,

J_n_ry 1974.

_DOT-T_C-O_T-75-5, _in_1 _port, Janu_r_ 1976.
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S_ Ci_[(Xl 5

[IOIS_ CON'I'ROL T_QIHOLOG¥

ZN'fJ{ODUCI*IC_I

'I_I_i,aJor _o_rcuu o_ railroad nolnc _nd the altornativ_ abate-

In_nt _roc_(|urufJ for 1"_d_ic_ng noiu_ Cl_[f_ulon_ frc_ tho _ol_rc_lJ W_r_

Invo_tlg_tc)d by tha _.PA _rlor to IiJmzlng no1_u cmisuion L)tand_rd_ _or

tall caru and locomotlvuu _n Januory [976. A br£ef nummary of tho

uourcuD and trantm_ntu J_ Included in thi_ document. A mor_ compr_-

ha_aIvu _n_Iu can b_ _ou_d in thu ]_ck_ro_Ild Document _or th_ ]L_ilro_d

Hoi_ _In_Lon _tand_rd_, Ducumbur IU75 L. Zn con_Idoring Lhu noi0_

control t_chnolou_ _vAil_blo _o _aduc0 railroad noi0u cm_0_onn, It i_

nuc_r_ to conrJid_r al_o _h_ alturnnt_v_ ru_1_tor_ _rc_ch_ which

might b_ _ml;loyad in duvalol)Ing a noi_u cm_o_ion _tnnd_rd* For _x_mpla,

_ourc_-t_i_a ntAnd_rd r_qu[ro_ _I_ Lnd£vic|_1 _oi_ Uo_rca_ _t

_oclf1_d "no_-to-oxco_d" l_v_In whlch arQ gun_rall_ bnuud on ]_

Av_il_bla t_chnolo_, toklng Into acc0_nt th_ c_ o_ compli_nc_. _'or

_ro_rt_ llna-_yI_ _tan_Ar(|_ _nd_vlduA_ no_Q _o_rc_ do no_ h_va _ix_d

"Not-_o-oxc_od _ l_Y_l_. _hu_, fo_ _ _ro_zrt_ lln_ ut_d_rd, _v_ilab1_

tachno_oQ_ _nquJr_m onl_ _h_t tot_l no_o _Tm_1onn _ro_ t|_Q ODarat_onn

o_ _II _q_1_m_n_ on th_ _ro_arty not _c_d _ _uc_1.d lav_l _t _ch

_£nt _n_ Lhn pro_a_¥ 1_nQ or _h_ _d_cun_ ruc_v_n U l_nd. It Jn

_nclud_ operational _roc0d_ru._ m_zc|_ _q r_c||_dlll_ng o_ _ct_vi_i_ _nd

E_OCA_ION O_ no_n_ _o_rc_l nnd n1_rn_ivc_ _ch a_ l_nd Acq_l_n_tJon to

D_SC_II.T_OH_ O_ yArD _O_B_ SOURC_ AND _BAT_T _J_C_IHO_.OG_

I_comot_v_0 .nnd _._Itch _'n_Ln*_

Ovar 99 _.rc_fLt of Lh_J trnlna In th._ Unlt_d "_a_ ata h_ulad b_

Oi_na_-ul_ct_Ic locomotivu_. A low tr_In_, p_rtIc_l_rl_ _n tJl_ North_nt



corridor, aro i_owurud b_ all-oluctric or _s turblnu lOCOlnotivuu*

Thu Eew rcln_Inlng rJteam locoIIlotlvuu In thu Unitud St_teu _ru pruuurvud

prlmn_ily _ historical curlouitle_°

Diuut_l-olectrlc locolnotlvu_ h_vu a dleu01 en_In_ driving _n oloctrlc

_it_ll_to_ o_ gonor_tor whlchs In turn, d_ivu_ ul_ct_ic tr_ction ]notora

on til_ w|loolu, '£ho olact_ic_l _yutul_ _cC_ _u _n "_utoln_ti_ tr_n_mi_ulon"

_nd_ _ _ ¢3iv_n throttl_ _ottlw/_ mt_nt_In_ _ conut_x_t load on tI1u

_n_ino _or di_urln_ train _po_duo Tho opor_tton o_ di_u_l-oloctrlc

• |_ mn_o_ noi_-p_odtlcln_ m_chnniomu in dlc_l-ul_t_1_ 1ocomotlv_u _

by tha _ollowln_ nppro_ch_a_

_t_Ipm_nt modi_Ic_tlon

- I_provod oxh_u_t m_llnq

- Coolln_ _n _odl_Ic_tlon

- _n_Ina ahl_Idin_

Ol_r_t 1on_l procadur_

- P_rk Idlln_ lucornot_v_ elo_n_ to c_nt_r o_ th_

- _du_ ni_httlm_ o_QrA_lonn°

_ta_d_r_

H_t_Jn thQ cl_a_Ic_tJon portlon o_ _t _o_ U°_° hump _d_i

5-2
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The .pced with which the ¢llru tilter tile clllu_l[lc(ltio_ track _u[_t be

conttolledp uo th.t tim Impact _lt tile de. tln_ltton lu ju_Jt .ufficient

to cn_ur_ coupl[n 8. The mll_tcr r_t_ltd_r _t th_ cntr_lncc to the IJwitchilt 8

_onl." provid_u v_locity coz_ttol and _plicin R between the clltu D while the

BrolJp r_t_|_d_ _t th_ cIitr_ncc to c_ch 8_oup o_ ¢llll_Blficlltion trtlC_l

brin8 the. c_tu to the upped required for final coupling.

_lo r_tll_d_II _1_ In_ch_t_lcl_l d_Y_c_B t_h_ch cl_ D a bc_m _l_ln_t

the _lm_l o_ th_ car., t|_ureby cr_atin_ . friction force _hlch ulown th_

forwntd motion o£ ti_u c_ru. The retardation lu controllod by v_lcyln_ th_

l)t_ure .pplied to tho bc_tm. Th_ friction forcom in addition to con-

trolllnB thu wail c.r r_t_|rdatton, _n produce and _adl_te _n _tell_e

_rau _ppro_ch_u for _oducing th_ 1_ol_e emi_loi_ _rom t_t_rdor

_qu_al hav_ b_n d_volop_d _nd _ce currently in _t_c. Th_ _thoda aro:

I_lb_lca t ion _y_t_m_

• Ductil_ iron _hoo.,

B.r_l_c_ hav_ proven _f_©ctivu _t th_ Hmli_on Yard D opl_cat_d b7 tho

Terminal Railroad A_ocl_tton of _t° LOILlU. The_o h_rci_c_ _e tw_lvu

f_t hlBh_ m_l_©d _rom th_ top o_ th_ calll with tho pu.k o_ th_

barrier, al_ht _t on a p_rpondicul_ l_n_ to thu r_ll track ¢_nt_r.

Tho b_rier'fl connt_t_ction conal_tn o_ _ppo_tin_ timh_ru I cor_tis_t_d

t_an_ite_ _nd four tnc|l fibocsl_u ab_orpt£v_ m_t_rJ_l _lth prot_ctive

_ov_rin_. ffoi_o _oanla_emc_tu bn_o_ _nd a_t_r barr£_r lll_tl_ll_tion

.bowed that th_ noi_Q loyal, wur_ radt_c_d up to 25 d_. Similar m_l_r_-

mentm conductad an part o_ _ r_n_atch p_oJ_ct at th_ _rltn_ton _ort_larn

Railroad2w _orthtawn _rol_ht 7ard _howod in_ortion lo_a v_lu_ of

16 dB Co 22 dB. F_gur_._ 5-ip 5-2p llad 5-3 _how |low.ound lCVO_, vary

a. a funct_oa of b_rri©r, |)utSilt, .baorptlv_ chacalcta&'_fmtic. _nd dt.-

tnnc_ from tho b_rrt4_r.,

__ 5-3
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FIGUH_ 5-2.. INs_;r{TION LOSS OF 12-['OOT _IA_{I{Zi':_:],AS A FUNCTION

OF ANGUI_R _CATXON (100_FOOT _:QUIVA;_F.t_T DISTANCh')

A_SORPT_V_:

D
n

5-5

%

F

.i•



iO-[voot l]_rri_r
3O

C_
o

25 50 I00

I;llJt_nceFrom l_t_rd_r, F_t

FIGIII_.5-.3. It;HEIC_'IONLOSS OF A ]O-FOOT JIICII/%IISOHDTIVI_I)AI_RIEI{
A.5 A Ft;NCTION O_' TIlE DIST_NCF, FI_OM TIIE _._TAIRDF,R TO

T_IE OB;;EI{V_._HAT 90 {)EGI_I_

X

5_6

_1.v . • _ :,



Lubrlcntio_l oyotelnu are currently being umploy_d b_ Durllngton

Northa_n _t their" Northtown y_rd. Th_ lubrication uyutem con_luttJ

of a uurlc_ of noz_lou on a he_dur pipu running down both _Id_ of _ach

tall with a concr_t_ trough b01ow tho tall to coll_ct _I_ runoff. A

w_t_r uoluble oil uolution o_ l¢_uu than two percent oll i_ _m_loyod. A

mi_turo of _thyl_n_ glycol I_ _dded in winter to kcop tho watur £rom

fr_In_. TJl0 lubricant in colloctod in a r_trluval tJy_t_m and cl_an_d

for r_Lmo. _proxlm_toly thr_o gnllonu o_ _]o dilut_ 11d_tLzr_ lu u_d pot

c_r ul)r_d w]_n tho _y_t_ if| opuratLn_o At ic_ot 50 porc_nt _nd

in_ybo n_ high _ 75 porc_t oE tho mi_t_r_ £u r_cov_rablo. Th_ con-

sumption of OLI _n_ b_ _, low n0 75 gallonu p_r dnF. Th_ uy,t_m

oli_i_atQ_ r_t_rd_r _quual _ _ uignlfIcant noln_ _ou_cu by r_duclng tho

fr_qllono_ o_ th_ _tick-_iLp ac£1on. D_zctile iron uho_ c_t with _r_0

_h_roid_l gr_phlt_ di,par_d throughout t/zo motnl, nco ,IsJo b_Ing

P_cl_Ic_ W_t Colton _nrd 3, m]u_l fr_quoncy dcopp_d from 53 l_urcunt

with tha ut_nd_rd _t(tol uho._ to 17 p_rcont with ductilQ iron (In,£(!_

_ho_ only) •

Inert ilutarder0

Inert rmt_rdor_ _r_ gon_r_lly _ocat_d mt th_ ond O_ o_ch track

u_d fo_ ela_tJl_Icatlol_. %_|elr f_nctlon I, to hold tho block of car_

b_ing A,,,rmblad from rolllng o_it o_ t!}o bottom of tho yard. Inert

r_tmrderm mrn _Itll_r CO_,ta_t rot_rOatlo_ mpril_g-t_o or tho _olf-

en_£_X_i,_, w_l_h_ _onmltiVlty controll_d-tyl_o. A Ik]%lo_l i_l l)rotlu_d

w|Im. a b_o_k of car. _ |_11ng pollod o%_t of t!]_ c1_a01ficat_on traok_

_o _.h_t the dur_tJo_ of _qlloal from t_l_ l_mrt rtltardor i_ con_id_r_bl_

lo_¶1_ tb_ that oL' tho _stor or group rot_rd(Ir. Hollo fr_ iDort

rot_rdmr_ omn _ ¢llmi_t_d b_ roplacing Inert r©tard_r_ with cc_,m_r-

oi_lly aV_llabl0 rolaa_blo-typo rot_rd_r:_ w|]£ch allow cart_ to pa_n

fr_ol_ whon t|lq roloa_o 10 aCtiV_t_d*
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Ro_alr Facilitiosf Load Cell To*itin_ and Locomotivu Sorvlcu Area,

In tho Unitod _tatc_) tltoru ar_ approxllnat_ly 216 locomotlvo and

ropair Eacillti_u located on or in clouo proximity to yard_, hql_n

dlo_ol-olacLr£c locomotlv_ undergo m_Jor cnglno .orvlco or _op_Ir. thoy

_ro g_nornlly _;bJoctod to n _orlou o_ utatlc _rfOrl,anco t_ot_ nnd

in_[_octlonu. Tho;so to_t_ Includo _n_l[1o por_or*nnnco undor lo_d.

Locomotivo_ can bo io_d to_t_d at all throttlo _ttings Includlng _l;ll

_OWOr by routing tho oloctrIcal power gon0rat_d Into r_oIutot" b_nkn

t_rm_d "lo_d bo_" _dJacont to tho tc_t nltoo Thi_ lo_d to_t I_

um_li¥ conduct©d in tha uorvlco rac_ E_cility. _junorally in thc viclnlty

o_ tho _n_Jlno ,hop arc_. Load t_nt _ncllltic_ aro op_r_tod on a 24-hour

pot dQy Im_i,.

_a addition to _h_ rQp_ir facilltiQn, tho locomotivo0 c_a thro_.jh a

rolltlNo FmIN_olta,c. J_n_actlon at a _cryico nroa. Thin mlrvlclntj

primarily ill_lud_n w_ahil|_. _andln9. fu_lln_ and annl_._it$ of: t|l_ l|dw_

o11. Ot]l_r minor llnd_r_Pody iflmp_ctlonm and itlbrlc_t/on_ m_y al_o _m

p_rformod. Th_ m_in _ourc_ o_ nolnn At tl_a _crvlc_ and r©_Ir ar_aa can

_ttrlbutod to tho Idlln_ locomotivon clo_t_r_d in t|lo faclllty _t an M

_iVOI* ti_m*

Itmd_*_1flg noi_q im_ac.t_ f_om rnp_ir fa_lliti©A, and load c_ll

¢matl_g mad norwlc_ a_a_ which curro_tl_ ar_ cA_ll_l_ impaGt,# m_

raqulr_ conatructlon of lar9_ bArrlar_ or _nolosura o_ tho tc_Ci_ 9

_re_. _h_ _n_loaur_ or barriers ax'_ Imp_ctlcnl b.cmi_a_ o_ thn

_Im_ o_ th. n_'_a_ r_lo_a_ioa of thq taat ar_a tx_ gr_t._ di_ta_c_

_wa_ _rom pro_arty li_o_ will r_d_¢, property Ilna noi_o la¥ol_.

_._ol/m*il_o*_

_ha _o_zr maln _ourco. o_ whaol/r_li nol._ ar_, mluu_l. Impact. r_r

and _l_ng_ r_sbbln9. '_h. ma_or wh_ol/rall noln_ cmi_lonn are a_oolated

with mmlnlJn, o_rmtion _nd |mv_ l_v_h* which Incrust, w.tth train np_t_dl

howavar, wheol _qu_l i, occ_mlon_ll_ _ y_rd probl_m _nd c_n occur mt

vor¥ ))low _Deoda. Whedl aquo_l and El_ngo rubbing ocour when a trmln

nm_o_/ateu _ tight _rYa,

5-9
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i _l_a _qtloal nolgo _rom tight curvuo in yardz] can be mitigated by

'_ of _tom_tlc tall and local !x_rrieruU_Q oJ.l_r£J_ tight curv_u •

_i_cnllanaot_n _]ou_c_s

!_ilro_d yard_ contain varlouI* mluc_llnnuous uourcu_ of noi_oo

_monrJ thooo _ru loudfJpo_k_rs, horns, _nd whl_Jtl_. Thuuo _oi_o aro

diSbar.at I_ _turo _roln xno_t othor typ_u of railroad noloo boc_uuu thuy

_ro _rlmnrily u0od i]It_ntionnlly ar_ warnlng dovlcu, to convoy Informntlon

to thu rocolvor rathnr than _illg unwanted by |)roducto of _om_ othor

d_vIc_/_ r_tll_r th_ nOl_Q _o_rco_.

Tnbla 5-1 .umm_l¢_a tho t_chnlqu_ for ruducing noleo _mltl_o_n

_Rd th_ _tim_t_d noi_o loyal r_duction for m_Jor hollo _ottrco_ in

railroad yarda. Mlacollnnoouu yard act£vltlos and ,,qulpm0nt Includin 9

r_ll r_pmlr_ t_tJu of m_Intm_n_cQ _qulp_t# g_orntor_ _otora_ Ot_._ h_lp

con_tltutu n _l_n_ral n_lont lcvol which can b¢ loworod b_ tr_atlng

Indlvid_zal _o%*rc.s wit], tl_ t(:c|inlqums li_t_d.

Otllar t=¢hnlqu¢u gmn_rally ap_.llcnbl, to all nol0o mo%_rca_ that

might o_fe_Lv_ly roduc, no£_a Impact_ _r_I

- _o_chadtllln 9 of nctivitimu ¢)o that m_Jor nol_ =)mio=ionn
do not occur _t nlghttlmo (10 p.m, _ 7 n,m.), Turalng o_
_c_|l_)_o_tt not 1_ uu_,

- I_aloc,_lo_ of noi.q-_o_rc_ activiti_u to aroa_ away fro_

property llnou _nd nolno ..nnitlvu _,onno.

- _t_nalon o_ _rop_rty line b_lyond t*_i_tlng proporty lln_u
_ order to cr_to _tzffnr zon_ _round noi_ _ro_.

- Bopl_cing old or nolny mluipm.nt with new qilintcr _qulpmnnt.

-Modlflc_tion o_ #trt_cture_ _ub_octud to noit_o Im_ct

(re=ld_ncee, bo_Dlt_in, etc.).
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TAOLE 5-I

TSEATM_t_ AHD _OZSE r,0URCE LEVEL REDUCTION

ESTI_TED tI01SEL_V_L

N0_SE _0B_CE T_TM_T _EDUCT_ON (dn)

16-R2"

Ra_rdQ_ (r_La_:a_"_ grou_} _arri_ru

shoes

_n_t r._rder# R_placa nvn- to- _'lJ,mino,'c._ racard©_
_.o_la type _oal

_mo_ivc_ (cuc_:cncl¥ z,:gal,_Cad)

_';[.n 9" m¢li:ch o_9'ina Exha_ mu_lln9
(_otcla =_1: 1-2) Cool_ng _n _r_a_m_n_ 4

Zdl_n_ trwitch en_tn,ea Exhe_u_ muEfltn_/
(_x:o¢_/a _. 0} Coo_Xn_ fan _r_a_nc 3

couple.rig' _auC R_duca car .pc_cd

Rof_Igera_o_ cn._ Exhale: mufElcr,

Repair faclli_la./ Znclo.. facil_Z 25

Lo_ _stin_ _locaC. Eacili_y

_heel/Eall an t:_gh_ _er 10-20

* Insertion losa _:nd_.cula: t:o barrier An 10O fn.
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Tha abatem©nt tachnoloSy which ha0 been described ia proven

technolofiythat i_ _urrently available "off the uhel[" or with _hort

[e_d _Imcn, ¢ho actual lead tlme_ for application of the technolosy

will depend mor_ on planain8 by raL[ carrieru and on the availability of

l_bor and ra_ ¢quip_en_ requirln8 rctro[Lt. Aba_ement mcauure_ _uch au

r=_chcd_llln8 of nishttime activitle_ and conu_ructlon of local Imrrlero

could too61: l_kely b_ _CCOlltp_i_lud l_ l(_ull th_l_ it ye_L'_ llOWeVe_, m(!a_rc_

requiring difficult _chedullnge [or ezlample, retrofit of ¢111 refrLSe_ator

cara a_d awiteh cnsineo could take up to give ycaru if Ol_Cr.ting d_cuptiona

are ¢o h_ _tvoi.ded.

I
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HO1SE (_OtITKOI. TO ACIILEVE ALTI'[(UAT[VI_ |U_GUL&TUKY ffI'UDY |.I_VI;L_;

Foul: _llturtl_tLlvc propcrty line utudy lcvclo have b_ct_ _a:nLned

_u potential rc_3ulatory lcvelu:

Day-Nl6h_ Level (dl|)

o L_v_I 1 - ?5

o l.cvuk 2 - 70
o l._v_l 3 - b5

o L_v_l 4 - bU

"Ih_ l_velo aL'e "11ot-to-e_ceed" d¢ly-11£l_ht ilV_tdl_t_ uOu11d level, t,le_l*Llred

_It th_ ptope¢ty llne.

In c_tlmiltln8 the de_rca o| nolue control r_qulrcd to achieve th_

illt_R11dlt_.vu _3tiJ.tltory ott|dy levela, it Iu llece.zJaJ.'y Lo dotctL_ln_ tilt,

fllllJo_ llOlUe uollt'c_u _d_.tllJ.II ellch yllI.'d citte|lo_'y lllll| (:]|e coIlttlbutior, o_

t]l_C lloLttC_a tO tll_ [_to[_13t_ _illc I°dll* Th¢_ ot_/l_}_Ill_ellt o£ L'l|_olld

I'iOJ.l_l._#_o_lrc(_l to vHl'J.oua i_ttJ.l yard cltt_l;otlca lu developed J.n detn_.l J.n

5cctioIl O in _[le trill ydlt¢[mod_l dew, loped £ot dctvtmlninB noina lmpac_.

ltotnl In otdac to compl_to th¢ tochnoloBy and co_t b_cklitound
ntudlc, u In |ha ahort tllnlt that Wau avallabla, _hu nol_a abatc_

i._nt _mnly.i. w_ta conductvd ualn8 a prulimLn_try vvtuion o£ |ha

tall yard _odcl pr_aantcd In Scctlon 6. _cvutal dl[[aranc_a
e_lat b¢_twu_n tall yard modul £_atutea u_ud £ot th(: technology/

coat ;lfi/_ly/_ l|lld _tlo_flfluid fol" th_ noJ.ou tt_mct mmly_£a in
S_ctlon b, Thooa d_£[_t_ncua _ra rolated to tho _toul)Ing of
_u_cur_ _o I_ol'r_ Iniic:i_ildo_t nola_ .oug'cu c_ntart_ nolua =o_lrc_

to ptop_rt_ lln. dl_tancoa _md the r_ll yacd equipment activity

|,'orth_ putpo_t_/l ()_ _01_ ltbl_tctr_.'tl_ dfit_:r;_inIltloF, lind Co_t m]alyal.

a t_duo:d nu_)ar o_ categoric, attt di.tln_ttl.hc_'d. Iitdtm_tlltl and

_mall tndtmtrlal yard. hav_ bean lurapad into a .in61t_ ca_a_ory rilncm

|hay contaltl idontic_|l nol=_o flotltc_a/lIlda_¢_ _atlmatcd to [t_Ivtlalmoat

tha a_ra_ ptopctty llw: l_w_la. Tablt: 5-2 Mtowa tht: yard cat_:ao_lca

and cor_uapo_dln_ noJ, n¢_ ;mur¢oa ttttt_d ]_or th¢: I1OJ._¢I aba_¢:mt:nt and coat

analy=l.. '_d)lo _-3 t*howt_ _hu Imtilrattcd _v_t_¢_ o[ cut_tmt laaximura

I,dn p_olmtty lln_ l(:vt_la _or yntdn in each cate.fiory aud _ht_ l,dn

_¢dutLlOn _equlr,_d to achlavc each of |ha four propo_'ty lint: .tudy

I 5_13



TABLE 5-2

RAIL YARD NOISE SOURCES AS A

I_UNCTION OF YARD CATEGORY

YARD CATEGORY NOISE SOURC[_,

Hump Retarders (Group & Master)

llump Switchers

Inert Roturdur:_

_+_Ikcup S_itchcru

Car Inlpact s

I_adT_stu

Idl lllg I*gco_notIve u

llofrlgurntor Car

Induutrial Swi tcht_rn

OutboLlnd TraintJ

Inbound Trnlnn

Flat C] anslflcntion Swltch_r.

(Clanul_icatlon)
Car Impact.

Inbol._d TraiiLm

Outbound Trains

Idling Locomotive :i

I_gad T_sttl

. R_frlg¢:rator CartJ

Flat SWJ tch Engln,_z

(I.dll_trlal/ C_r Impactt_

Sm_ll Indu.trlt_l Inbound T_ail*.

O_tbo_md Traln:l
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TABLE 5-3

I_STIMATED I;QUIVALHHT DAY-NIGHT SOUND LEVEL rU..'DUCI'IONI{I:QUII(ECIN NAILROAD YARDS

I_STIMATED PROPEI_TY Ldn f¢EDUCTION TO ACIIIEVE LEVELS

YAI_D CATEGOIIY LIt_E LEVEL _ (dD) LEVI_L I LEVEL 2 LEVICL 3 LEVEL d

[75 dn) (70 dls) (65 dI_) (00 riB)

]lump Yn_x1_

IA)W Activity 80 5 10 15 20

Mudium A_tivity 79 4 9 14 19

ll/gh Activity 80 5 i0 15 20

VIA_ Claa_Iflcntion YArd.

Low Actlvlty 74 4 9 14

_edl.m Activity 78 3 _ 13 18

lligh _ctlvity 76 I 6 ii 16

Indur_tr_al/Smnll Indtl.trlal

Plat Yards 71 i 6 II

"Mnx_mL_m I. vnlu(_ along property lln_.,
dn

Z

:i̧,

;:.i.¸ .
,t, r



levclu. Two typeu of dtltllw_ru uoud to develop _utltmiLctJ of tile

proI_vrty llnc Icvelu. 'fhcue wez'et (I) the lu_auur_d property llnc

leveled and (2) the p_'udlcted prol_rty line Icvvlu from tllepropatuitlon

model pre_cnLed In Section 6. Each yard Lyp_ hat_ a r_Lngc of Ldn

v_lueu for each type of darn° The eut£ttlatedproperty Itn_ lev_Iz_ ar_

uclccLcd from the ovurlnpplnL; rzmSeu of predicted and me_izsur_dproperty

|1he Ldn valueu. _hu _si_prtJztcllezltilmltcuzJomewhat hlBh_r prupcrty

llne IcvvltJ for "typical" y_rdll than the luvelI_ indicated by the

in_i_rJured|_rOl_ertyllnc value_. £t L_ rv._llzd that y_irdz_vary con-

nld_rzlbly J.ttthvlr confiBuratlon and that no yordu _rc "typlcal¢'° Thur_D

any 81Yen y_rd tazlyh_vc mviluurud prop0rty II._ Icvcl_ which dl££cr

uifinl£ic_intly from the eutLmated property llne level for _i typical

_trd°

l'lm m._lytJiu og property llau leve-!u {both mcarJurud and predicted)

by yard ac_lvity cla_ulficatlon ahow/_ little vIlrliltion of property llne

lev_la w£_h y_rd type by actlvlty. Au can be _mcn in Table 4-3 the

roll yi_rdr_ _ulcctcd to .,:Cl)rCtnlnt h/Bh volume c].z_lfLc_tt/on y_ardu

hiid i_lcanurctl property line lcvt_lzl wi_lch were not r_lBnifico*l_tly dl.ffercn_

from thoot_ of tile oUmr incor_urcd yard_. AIlllz|rclltly_ the ru_Luun for thla

Jl.tl t.h*it y_trdu dualE;ncd for Iii_h vohlmcll of truffle have Brcatur diutanctm

frola tht_ uoltt_ llourcctl to tht_ proptlL'ty llfiut_ tirol| do other y_irdtl. 'l'h£ts

lrt'vorn_ rclnl_lonohip bctwct:ll y_ird activity nnd zlourct_ dir_t_zulc¢_ t:o

prolmrty lin_ ,q_pcnrn con£lriacd by Lilt: du_z_llcd nn_lyzita oJ[ pliotoBr_ph.

of apploxlrn_t_=ly 120 y_trdzl (tsc_ _m_ly_/zs of EPIC uurvcy d_tn - Section

0). Tim d_tl_a e _ht_rufort*_ _ltlSBcot _h_lt; theE|! would Im little dl[icrcnct=

_n I_ll_ tyl_Cm uf tr=lltm_:ntti a_ocl_t_t_d with llbittin 8 iloit_t_ for y,_rdn from

t|l_fcrln 8 z_ct:iv,t.ty catel_orlctt but of zt ulm£inr y_lrd type..

IN Ttlbl_ _-4_ tho variou_ Mll|tcmctlt'. proccduruz_ dvacribcd ultrli_r

in thl_ hoot:ion _trtt _howtt Lit coln|)/tl_ttioII to _tcllleVt_ |:he ruqu£rvd I.tlt_

reduction for v_lch atudy hzvul. Lzut(| _tcqulIl£t:fon it_ ctmuld_rizd _ttt

.an _l_.t:_'n_|t:lvtt _ll_tl tlzlr_ not |)ten collllltlcrt_d Ill colnh_nl|tion w_.th tile

otlt_r idll_t:e.ment proc_ldur_l_, I_uy _llturna_vcz combtimtJ.on of ll|mt_t_cilt

I t_chnlqtteu ca_s _tDto llchiowt tho rcqu£rvd prup_rry lind: iioit_v l,_v©l5-16
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ABATEMENT PI_OCEDURES FOI(ACHIEVING STUDY LEVELS IN YARDS*

ABAT E_IENT P;_OCEDUTLE__

YARD TYPE STUDY LEVEL TI T2 T3 T4 '_5 TG T7 T0 T9 Tlo

II um.n Lovel I X

Lev_l 2 X X _ X X

Lovcl 3 _ X X X X X X

L_Vel 4 X X K X X X X X X

Flat I_vol 1 X x x

(C_aa_lfic_tion) I_vol 2 X X X X

_voZ 3 X _ X X ;_ x
U1

I LevaZ 4 _ X X X X Xf_
-4 , , ,

Flat Z_vcl 1 (Curran_ Ldn bQlow L_val 1)

(In_ustr_.l/._mall L_vol 2 _{
Ind_Rtrlal)

ImVOl 3 X X

1,_vQ1 4 X X

* Medium I.Val of aCtlwlty

*_ C_e .ymbol.

T l Fat_rder D_r_lern T6 Switch F.nglnQ Tr_atme.nD

T2 Lubrication o_ _tarder_ T 7 r.nclou,_ t"_clllty (Engine _op_i_, cnr noryico_)

T 3 £uctile Zron Shc_s TO _:locat_ Structure/Load To.t Si_

T4 mpl_c_ Non-Palea=abl_ wICh T_ _loc_o or ShUC Down _dl_n_ LocomotiYfl

TIO l_nchodulo _:n Rndt_ca Nighttlm_ Ac_Ivltl_s nnd/o_
T5 Fefri_nr_tor Car T_oatm_st l_mb0r O_ Cln_slflc_tlOnmo



r_ductionu. Th¢_ ;nnount of nol_e ilblltl2i_lcnt t't_ilUlr_d and thu ti_clnllqueu

whl_:h wt_uld hi2 /Ji,.ll2ctl_d ;it a _pccl[lc l'a£1 yncd wouldj of cou_tJc w bu

dl:_rlnini2d by thl2 nol_¢_ tJourcl2_p yard i'_eorai_tcy and op_catlon411 fllc_ocu

p_culiar to _h,_t y_rd,

Ill llddltiOll to th_ poLcntllll pcol_i_cty line ri_Sul/ltory lJtUdy l¢_vi_ltJ_

lndlvld_ml nuLJor rll_l ylLl'd nolu¢_ uourc_/l iLr,2 ¢andld_ltl2/l foc _oL_r¢_:

_utlulll_lon. 1_o1_¢_ uourcc_u foc which th¢_ no1_¢2 _lbil_li_n_ _12clnlololly lo

well _tlLblit_hi_d_ _*8°_ no_tll_ _ronL r_tllrdi_rt_ l_l_[lll[ll_lll _¢![ri}li!rl|tlon c_l_tl

_llll| c_l_ ¢oul_lllll_ _ _ould bl_ _l_qlll£ild _o _ll:tlt tl|)l:c_f_c coll_c¢! _12vllllt llld_-

_o_llll._t_ tl|t! _lc_ thllt _h¢l Ld_1 dilucrip_o_ l#_ llllldi_qu_¢l fo_ Cllil_ll_-

_rt_l[I 8 _Lrlllo_itncil _olll C¢l_lill ty_ o[ _IOLI_Ctl_I. _'Or _'.lilll_pl¢l_ IIOLIrC¢ll_

_UC|I _1_ re._|_tlil_t_ itild £11_ri_li_r_lto_ C_lrfl which httv¢l ll_£11il_ iI_l_ll-_oll_l col'a-,

l_l_n_ll_il (i_l_ Fl_ucu ._-_) call h¢_ ¢_llcclally ilnnoyln/l _vl:_ w|l_Ei _ll¢_y _l'l_ i_o_

a_[cci:l.llll amblcnl: luvl_iu appl'cclahly, |.lk=wlue, iIDpact nolllc 1[I_o3_1c_lr

COL_pZIn8 can be a m_Joc cause o[ almoyancu while contrlbu_InB li_le _o

l.dn. R©cun_ _udlc_ conducted _o_ _h_ f,i_A Indicate _lul_ _hu /naximum

cal' l_pncl: nol_e l_rom coupll, n8 lu a [uncr_lon of coopllnB _pccd. Thu

_Llldy dnl:_l (_ca Appendix ll) Indicate _hll_ 9_ dBA 1_ _hc ma/ilcr_ra luv©l

ob_ocv_d a_ 30 _ti:_'_ for car coupllnt_ _pccdn o_ approllr_alcly 4 _ph.

o_ individual _o.rc©i could bQ r_duc_d at_ _fllown In Tabl_ _-5,

.%,1_1
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TAI)LE 5-5

NOISE SOURCE L_VI_L _DUCTION

I,_vol* (dnA) Reduced I,ovol (dBA)

I#ois_ Source at iO0 feet at I00 feet

Sotnrd_rs

[mautor _nd group) iii 90

[nort retarder 93 0

_ving switch onginn

(throttlo _t I-2) 03 79

Idling switch ongln_

(throttle l*ot O) 69 at SO' 66 at 50'

ko_rlg_rator car 69 at 50' 65 at SO'

r, m_x. av_rago for Intormltt_nt or moving sourc_

i

!
m
!

ii s-2o

/' ,)i
t •



i* Z)ack_ro%ini|._cumont for |_lilroad Boluo l_,lll_ioq Standards r

EPA_550/9-76-005, U°S. EnvLronm_ntal Protcctlon Aguncy,

Wauhlngton, D°C., 1975.

2. ](ailroad ITntmrd0r Holao l{_ductloli_ _rlington Horthorn Inc.

and Tran_portatloN ._y_tam_ C_t_rm Cambrldg_, M_u_ch_etttl,

on-_oing .tudz.

i 3. PrIVato co*_m_Inication, Mr. Rudy Nagal, 8ignnl Dupartm_nt,

I _*t)Iorn l,aci_Ic Railr_d, April 3, 1978.

4. Noime Control_c_nolQ__tor Tr.ck-Mo_Int_d _£rl_.ratl_n

Unlt,j ,_N l_0port _o* 3_64, 8_t_it_0d to th_ U.8. l_.nvlronmont_l

Prot_l¢_ion Agency, _rch 1976.
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l]uiLIc L_nVl['_lll[lUll[.. TIll. 9 _Lll Llpl)['op['l;IL[J to d qU_lll_J_][iCllCiOl| o[ _l cOIII/:tun_ty_iJ

geilural i_dvurue L'etJi)oi_zJcto rail [zzcllllty nolue.

l_ffi_t:te_t)f t|oizLl!on P_op|i.

No_ue zl[fectu puople IllIn_Iny_IitylJpalthough llOtilll noliJe uffuct.

will occur- _kt _|ll levelz_, l{utlfacility ll_iuu inz_yOL"Inky not i_ruduce

the u[Iectu inetitlonedllulow, depeildln8 u. exi)ouureu atsd ui_eclflc ultuzt-

Clan0. Tbu dli_cuuuloii h_re ruferu _o nolu_ in geileL'zil,

T[lubL_.t-kno_in nol.e uf[ect iu {)robal}lynol_-It_dticcd ll_zlrini_Ioou.

1_ 1_ charzlctecfutlc of noluc-lnduced hc_lrlng lo_u tl_,_t l_ [irut occ_s_ in

_ hl_h-f_uquuncy _|re,i of _he _l_dltocy _tlIBe which Ill l,llpoctunt i_or _11_

undel'ot_lldill B of zJ_]eecll, A_ a nol_e-ind_lced hu;l_.-in_ lotlll develop_ tltu

ooulld_ oE z_pcUCllwhlch fund me_slllnl_ b_coiIlOlel_u _nd leuo dlocl:iminllbl¢,

KvunEtl_tll_/_ whJ-l¢_ u_te_'_lllceu zl_'+ _lll he_d_ th=y b_col;lu mu1"uly n _urleo

o[ low _ui_ble_, _tnd _hu llstulli_Iblll_y ltl l_ul_. Nolzlu-Lnd.ced hc_rlB louu

l_; a Ji_rln_n_llL loz_u for _lllcll h_t_in B ztfdu _lnd m_.'dlczll i_l:Uc_durut_ c_tnno_

_r_:ov_ I_ol__u [. _| pol:unt ziLrI.'uz_oc,Tile body lieu _ b_.lc_ [l_LmiCJ.v_

_UUl)onz_em=chnnlam which zi¢_r.um=i_Ict_llycco|iondz= _o nolr=o _i_ if _o _ w¢_rnlni_

or danilur =t.||n_,L. A coz_plcx u[ bodily ru_lci:l(ll;z_(llomctim,:rlc_lll_:(lth=

_e_J.i_llL-oL'-flghtl' F©zliioi|_u) tllkc. [)ll_¢u which 1o bi_oild COliliCiLOi_n Corll_'ol.

_1i+:11_o_Kll: J.ll_l_ud_tl I th_lgl(_ I_:itc_lollLI illCJ.illl(. + _li(_vltt-i.on O[ blood |lrllliritl_'t_ I

clll3R_lolJ ill |lt:lir_ Cit_ I II_.+crl:L_oll/l O_ CuL'Liltli ]IO['_OIIC/+ into tllo blolid_'_l|KrA I

CIIII_Ctl ill dlRe, o_lvu |_l_occtlrtuii I lllCFOllOi-'d pl:_lliirliC_Oll un thu t_kln /|lid illilll_

ThLu utrcuu rl_oi)Oll_l{_ OCCil_tl Wtl:ll llidlvldtll_]+ IlOJtil_ tIV_Ji_tit_ _tll_ f_ J_t_

liOl_ known ._l=L t+li_hu# _hu rL_i_L_tiOllrJ ll+_l_[I ill Lh(1 uho;l: Lut+i_ _ltlcOlil(_I o[

COII_Ff_U_U COI JO[l_--_ll_l_ fll;l*¢_ilO di/Icilll¢! Uilch tit; cJlICI}lii¢" lill_h blood p_-

Un tilt: uth_r |l_lid I _()l_l_ l)_ _111. tltr¢:tlzi IEl!ltpoiitl_ _zv hi: I_¢_J¢:C_l:d lil

i wblit _)_Op_,¢_ltHJ_i't:i_rl lilt IIII_IlO_IIC_II I IIIE_ltllt_ollll t 01_ Illl_l_l'liV_:iollllt _|Iiu



|)COI)J,(_ LO eltvJ.rOP.l:lt_lllll[:;ll IIuJ'Jc* TO Lho UXL'CIIL th_lL z_Lrcziti ,ltld V_l_bZl_._i.'ud

_lluloydllC_ drt_ rt!_.llct_dp th_ n_lltlt'iil tl_]verlJt_ ruzi])OlitJu ° (itl_l|L_ty hlay b_

tJ_Cll _o |)_lrtJ.llZly rt_[)rtl/JuLic or ll_d_c,lt.u thu I;hl_ll_ttld_ l)[ _ltr_t_ t'ut_llOllU_,

_hu _t_llerdl ILdV_k'ut_ _ut4)orl_t_ _elllt_on_h_p _o lloJ.uu luveltJ II_ly _luo

be ueun _lu pllr_l_lly _cpruuul_ln_ _lloChcr dre*t O[ xlotl_e U[[UCtlJ: llcL_.VJ, ty

£n_cr/crenct.,, I_oJ-EJu lntcr/erelJ WILtl i.lal_y _f_)OrL_IE_C (laXly aCI:_v_cles _uch

_ tllcuJl _tlld COlm_ltn|J.cdt_.ol_, Thut_t_ e_/t_ctu (01ee|) dJ.uturb_ltlcu zHld COml,lUl_l-

clIcioll J.l|¢U_[crcllcu) c_li| be qtl_l_tl[led_ _|o c_ln h_l|r_.ll_ loBu, but CJ.l_e _tllcl

rcuo_lt'ce_ /_r0hl|)lced I:hetJe c,*lcull|t_onl_ _rot_l belllg l;l_lde, In cxl)ruuuLn B Lllu

c(|uoe_ o_ i_o_lJ_ _lllnoyallcu_ peo|)l_ o_elX reporc th_lL nu£t_ _xlcurf.urc_ wJ.Lh

ulccpJJq&_ l'clnxJh_ Col|cuzl_r_l_OI|_ 'rV and _t(|lo ltfiteTlin_ and _ncc-Lu-_ac_

and _ulephonu dlucuuu£oilu° Thuu, _he /_enctqll zl_lvt_rue reuiioun_ qu_n_£_y pl_y

bu _',t:it alt_o _lu llldlco_.Vu o_ _:hu ticverlcy o[ J.n_cr_rcoc_ wl_[i _lcL_vl_l_r_°

Ih_n_tt,du of tloiu, Eff_cLl_

]_ut:_l*lt_u o_. llltlUrt'.ll_ dJ._[crcn_ _ll llldJ.vldL_ll ruu_Ol|rl_ Co IiO_.tJ_ I £ht_

/_luxlty o_ _h_ a_uocl_t_:d noluu _.cldn_ 1_ _lJ no_ |)oullJ.hlo co ex_lm£11u

a11 s_l:ua_£onu prcclucly, llmlc_p in ChLu prcdLcl:Lvc analyuLs_ ccrl:aln

l_[_ll_#,Id#t_mtlf_|_l_JLOllUhav_ bccn m_ulc to approxlr_tc l:yl)ICal_ or avccaH_ ,

_cuaLLonn, _hu appro_ch Ca}loll £o duturml.n_ I:hc b_tllll_Its Ilolloc_n_cd elth

L]HI llOJ._1 IF_tl_t_._o_ _ t]lllrc,[OI;(: t_tlr.J.l_CJ_CllJ., _11 (:]lil_: llll *?_[orc ILl glll(|C

to dcce_rmtn_ _]1¢1 Ol_lJ¢_r O_ m.Grfftudco_ the po/)ulaL/on thai:m_lybo

]nd_vJ.dwll C/I_UI or _J._|lI|tXOllt_ w_L11 rum_t_n,

In l{_n_ra1__'uducLn/_ilOlnU It_v*!It* at l_]lul)oundaryoi_tall ya_:d

fllc111¢Ic.In _pcctod to _;roduc_ the [olluwin_ bcn_£_.=

lJ J_cduc£1oll _n ov_r.ll tall yard _*lt_ llOJfl_ J._vlllf# (Inl|

cxpo.e,d popuJat_ou,

i

1



2, l'ew_" ocLlvJ, t[uu dl_JrLJI)tCd by LndJ.vldual_ _lll:ellue tlohJe

oL" [I_lL['ud_ll_, iI{)_l: clv_llcuo

_° Gel_r_J. L_:ll_['uv_!lzlf.'llC _n Chc rlLJ_lJ.ty o_ _l_p with

"l"h_ ap[IL'_lch L_k_n [or the _ll_llyu_zi W_I_ to _V_IU_I_ Ch_ _[_tu_ in

Le_:IIIIJ o1_ the _'_nl._8_ ¢h_L_,_ Ill ch_ lliip_cl: o_" r_lJ. 1 y,lrd 11uJ._ D oil Lh_

_lnl_L_lz _ 13,ne-h_u_ nol_ (_ocoln_£v_t_ _lnll r_l£1 c_'u) _ll _ur['_l_L1v _lhJ(,el_

_o _'_el_l ll_£ii_ _u_J.uil _l_lc_ol_o 7

_r
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Healt!; and Hi, l far. It:lpact Ilcaritirt_:l,

_hu hcalEil and t_el[at'u it_lpac_ ,tilalyuLtl utiltz._l a zlot_e mcauurc th._t

intullratcu the uu_ll_l pceiluuru _r _nergy [luctu,it[ullli _[ the llol_e

envirulilllcnt into a _il;iplc lndlc_ltor u[ both uoulul eilur{ly liial_nitutlc and

dilrlltJ.Oll. Tlllll i_cnl_&'ll[ Ill_l:lLl_ [tit + _llV_l'_lllll_Qtd]. nul_ilz iu tlld _([ulv_lllZllt

ol_ aver_lliC A-i_cil_hted lioulul (nol_) Jev_lj In linitu u[ decibelli. The

tlelleral llyl;ibol for c_lilivaleilt uuuitd lcvul tl_ L_q. Thiu [ndicat_r

cur_elilteii w_ll I_lth the uver_lll I+t_nE-_e_'l_ c[Eectu of nul_ _n Lll_ pliblic

helilth liiid welfare, ,hid ltll uli_ h,r_ [llcreliu_d au a r_uit of the lloille

C_l_tro| Act _[ 197_ which requJ.r_d E['A to prcl_iit ln[orlnlltl.on _ll nolue

level_ "rcclui:litc to llrol:ccl: the plibl.ic health ,liid w_[[llr_ with _lll

llll_q_lltc i_lrlliil o[ _lfe_y." Th_ allalyticll], cilprcunioii [or l,cq l_l

Lel I - [O lot{tO _2-tl f dl;

ti P2o

ehe_e t_ - t[ ill thu iltt_z_va[ o[ _II3c uvc_ which t]Ic p&'emlltl&'ulevelll

_i_e _v_lulil;ed_ p(_) itl l:li_til_i_ vllrylnt_ llound prelJllllru o£ tllc n_lli_, llnd

p_ i_ iI :i_tlllda_d r_[_Itunce l)r_li:lllre{_0 iiilcr_paucli[ll), _4h_n tlXlil:culJi_d

" In t_rln_ o[ illlA-w_illhtud li_und l_vcl, the e_|ulwil_llt llollndi _vul (L_q)

t2 l.(t)/lO l

|'eq * l(} lel_lO l f tO

t2-c I 4t

2

F ,,<<,1
_l_r_, in a_,,rai, i,(_) - lO h,_ll i [ I,_ J

'l'hci {l_llli_ o[ _llll Illli),y llOliil_ iZllVi.£11nl_tlll_ nil llullllll_ J.ll lliifllz:ll:il Ill

_l_lti Ol_ tll_l illiy-nillht ilvl_Eiiiil= iluiin/l level (Ldit) wlii_li i/i II II_lilic

I_J, ll_ HCIIJII tlllV_loilell hy _ll_ EPA. I.dl i lii II/i_d llli .I ICll_ _.II_ lll]ilJ+il [Ol"

i Ullll[liid _l) lll_littli_e II(IJ311_ l_vet, I;ll II%_CI)IIII_ JilL" Lli_ liicr,=._ll tlllllll{--

l tlVity hi" l_lIc_illll ill p_:llllle to iloi_ _llt_'li/iJ_oIl /It llillh_. _lliiltl |,1111



1:_ defined a_ the equivalent uound level durln8 u 24-hour perlodj with _]

10 dB welshtln8 applied to the i_oiue c_pouure or levclu _or the nolt_e

eventu during the nl_httllne houriJ of 10 P,H. to 7 A,tl, Thlu Inky he

exprcu_cd by the followln8 equatlon_

t2 t3

T_t3-rlj tlH7 A.H. oll lrlt d_y, t2-10 I'.H,_ end t 3 - 7 A.H. n_!_t d_ v.

_t_n vcaluu¢l _or _.4eratlo or equivalent oound lcvul_ ducln B _he dayLllno and

nlBhtLlma houro (L d and I_, rcupecCively) are known, Ldn cm_ I)e cxpr_uued

t_:l |

whore_ I,d l_ ClI_ Lcq got the period 7 A.H. to 10 P.H.. lind I,n 1, tim

L_q for tim period 10 P._. to 7 ^.H.

In th_ aa,en_z,l_nt of rail yt_rd noln_ JrapacCj the I,nq and Ldn

acalea are uuad to lfld/cdtta the r_aponue of p_opl¢ exposed _o varlovn

l_velfJ o_ nota_. _ppandlx V haa been prepared to allow th_ relation=hip

between ?._q _nd Ldn. ._n_oyanc_ rcapot_,e m_=y wry dup_ndln8 upon

|)roVlOtm egpoatlrn_ AF_ _octocconomic ntntun= pol_tlc_ coh_ulv©n_na, find

ocher aerial vnrlable.a. Ik_wever, In tim aSgr_W|tc for r¢otd_nt/al loca-

t_ona, th_ _'v=r_g¢ dagre_ of the exprea_¢_ a=moyan¢_ o£ groupn o_ p_opl_

lncreaaea _t_ t|l_ ctzm*tlntI./c noise egpo_llre= a_ e.xpruuued b_, a rntln8

scale m*ch _a l.dn 1acre.anon. for example. th_ diff_r¢:txt _o_ran og'

reapon#e to zmlee_ nuch _a Imprint dn_aage, npeech dtaruptlon or other

acCtvlt_ Interference, and mmo_anc©, wore realted to beq or l, dn

_n the EPA Level._aa Do_q_ume.n_ 1, For tim p|_rpo_na of thIa utl_dy, crlturLa

baaed on Ldn pre,cnted £a the gPA l.e,V91n Doeu__men_ are. uued. _,rth_r-
m

more_ It ta aoat_med that If the outdoor l¢,vol of I_n,,55 d_ (which la

i Identified in the EP^ Levela Document: na requi_slte to protect the public

ImaZth and weltace) 1_ _aet_ no adverse lrapaet in terma o_ gen_ral _nnoy-

fl_cQ ,_lnd CO_llT_lt_ ruaponeo _lglt]t_,

6-6
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llm cor, raunity reaction data preoented in Appendix D of tim Levels

Doct|mt_nt allow that the e_pt:ctcd rcLtctlon to an tdcllrl_lablc tlource of

int_uding noitJe cbangcu f_ola "none" to I*-¢igorott_" wl_en tbe dtly-night

t_vcrnKe oound level incrcaucn frol._ 5 dl_ below the level existing witl]out

the pr_ucncc o_ the intruding noi_e to 19.5 dll above the level before

intrusion. Thuu_ 20 dl_ iu u rcanon_tble value to u_nociatc with n chnn_e

£rom 0 to 100 l)ercctzt impact. Such _z change in h-'vcl would increan_ the

pcrccntaBe o_ the population thnt i_ highly annoyed by /*0 percent of the2

total ©xponed populLttion, l*3irthcr_ the dat_ in thQ Levela Document

nu_©_t that within then_ upper _lnd lower boundo tbe rulation_hip b_twcen

lz_pact and level varicn linearly, i.e.. a 5 d_ cxccsn (Ldn,-50 dll) connti-

lucca a 2_ pt_rcent impact, and n 10 dg c_tcctJtl (Ldn-65 dl_) constitute:It a

_0 percent impact.

For convcnicnc_ o_ calculation_ p_rccntagca o_ impact racy Im cxpruo_d

_m Fraction_l Impact (_'i). An PI o_ 1.0 repr_:_entc an impact o_ 100

p_rcunt_ l_t accordancu with th_ following _ormnla;

I .05(L-.C) l_or I, > C,M

I 0 foc L < C.

1. is th_ ab_arved or m_a_nr_d l,dn o_ thu cnvironmcnt_l noinap and in

thin ntudy the criterion l_vul C in Ldn-_ dn.

Thump r_laciw to projected community _nnoyance re.nponn_D cb_

impact o_ rail yard noin© l_ enprunaed in t¢_rma of both _xtenslvnnena

(£._*_ the nu_b©r o£ people impacted) and intcnnivc:ncna (the _verity cl_

impact) by mttltlplyins ibm FI valu_ by th_ nt/nh_r o_ peopl_ (P) c_poaed

got t[l_ cor_enpondins noinu level and area nlzd_r considuration.

In a p_rtlcular ar_a. cite.n, the equivalent noin_ impact (l'_II) ,

or th_ aumbot of people who at© connid_red iO0 percent Impacted. i_

given by_



Thuu_ for u._Izmple, in _lpopulated area where lO00 people arc cx|loucd to

_ln Ldl _ (_vcra_cd over the _lr_t) of 60 dll_ or an FI - 0,25p the noi:_e

impact 1_ considered cqu_ll to 250 people 100 pcrccnt Impacted. Since

Ldn from _ 81yen _ourcc varico with dtst_lncc_ the FI value wLU wry

with dl_t:_ncc _lluo, and cizu total cquivnlclzt Dnpact irJ obtained by lnte-

f[rclL£on of Lh_ _ullu,ltition of Lhc EHI t v_lueo ill Lhu oucc_olvc lll_r_[n_ntu

of _tr_lt out fro[_ the oourcc. I[1 th_ 8cn_rdl _ocin, th_ Lot{|1 cquivLII_t

uui2b_r of p_oplc In|patted (100 percent) is:

l_I - )" Pi" FIii

Summar_ of Annlynia

A rail y,lrd nolac ||cnerntio[z _md propasation model waa developed to

asa_a th_ health _md w_l_ar_ impact du_ to nois_ _rora th_ rail yarcin.

Thu impact asse_amcnt used tho Ldn noise ratil]_ scal© _nd the _HI

rntln_ proc_duru bn_¢_d on co.unity annoynnc© tcrponoc. Th_ model included

nol_ _ca_ration mid propagation r:quatlonr_ for each major rat_ yard

nola© aourc_ idlmtlflcd. Rall y,_rd confist_rntlonn and activity parnm,,trra

w_r_ lnvcatifiatm| to dctormln_ th_ d/nit|hut|on of nola_ aourcct_ nnd

t|t_ rg)i_ _v_at occurr_nc_ ratea and durations withi_ th_ r_ll yarda.

_a_e_Ine |*dn valura_ nol_ tlourc_ to boundary dlntnncc_ _nd chtlrne.t_r-

i_:_.c nourc© Icnsthn, wh_rc rcqulrud, w©r_ determined for each ¢_ourcc,

and the computer mod_l was used _o catlma_ the total population cxpomcd

to rnil yard nolae, the uquivalcnt numhar o_ i)_opJc Impacted, and _|t_

land area axpo_-.d to rail yard noln© _bov_ th_ criterion l_v_l. In

addlrion_ th_ c_ductlonn i_ no1_a lmpac_ achieved a_numtn_ _our a].t_rna-

t_v_ _tudy lewla at ti_ yard boundart_m(na dincuaa©d in _ectlon _) w_r©

; del:ermtned. A _ui_ary o_ tho rn_ult= In uhova_ in Tabln 6-1.



_I LI_ 6-1

HAIL YARD NOISE [IIPAC'['

lhlx. Golal)o_llte l,dn lit Equivalc-'nL Hul:_buL"

Rall Yard lloundllrŷ of l'copl_.'[I;Ii3_Ict_d |'ointl;ttion]ixpo_ed_

(dll) I2_i

lhltJeline........ 87 I,I61,4UU 3,946,500

5uudy huvul i -'- 75 1,07d,700 3,754,90U

:_tttdy Luvel 2 --- 70 UUO,7UO J,2bO,_O0

:;tudy l.uwl 3 --- 65 609,UOO 2,010,700

Study Lc_vel 4 --" 60 t;£,lOO 694,60U

/_ TJlu lll(._/'l|¢[l_JLVt_ utlldy l¢lVl_l[l alr_ dJ,tlc.lj.ud In tlecttou 5.

^_ The poi_ulation enclouud by the I,du'5_ dJl conLoura _t all the tall yardrJ.

"rh_ |)ltmic ilt_umlltiotl_ tmt:d [or tll¢_ I_{[ nn_tJyul:_ wu&'t=;

• _Jl¢: IlOlu¢l impa_t &'l|tilt}_ l_ bltr_c¢| oll (:L]lIIl:lLinit_/ ;;lll_O_;_lll:[:

• Only r_il yard no_._tt_ 1,_ ¢ot_,ldtlrad.

." e _'h_l;'_ W_ Do _lll|nll_l¢Itl|_ ovt_'l.nj_ ill _lo_e _X|)OaU£_: [_;IEt¢_'HI_

q

_ _op_'_t_d In _ht_ ral_ yardu.

f



Dl_TltilIU_[lollAI_I__UI_FIGUI_TIOI| UF I_IL YAI{I)_

FiJn_J_zli Activity l_t_i_sLi ill_ll|)JzL_rlbIL_IclI_

The rCIlU_tLiO_ the ideilti_£CU_LOll aI1d¢l_JutJi_IcdltioLiO_ r_ilro_id

cqL_i[_JIL_nL_II_df_IcILLtlc_ in S_ctioll 3 _ndlciltcd t{_It r_i1_'o_iIy_rd_ c_iil

b_I_IciLl_yl_ec_itc_or_e_l Ii_to t_o _yl)cu;_

• lluln_Y_cdu

_1_t Y_l_'d_D

• _;hzu_iflc_tt_o_ {_} Y_Lrdu

_p_r_i_r_t_ _c__roLJi__ h_li11i)y,_i co_r_pl_e_(_h_ch i_Ic_ (;__/It _iii_!I

yn_d_) Li|_o _nc_ c_c_o_yp which wi_ rc_i'_:lJ to _ncru1_ _ hlLmi_¢1_lJlli_

£_c,t_on _r_p _I_d _o l_o_iI)_I_ £I_ cli_L£_c_t_ioi_ _md c1_u1[_c_i-

• IIulnpi;In¢_i_icn_nn Yn_d_

_ 6",-10



£he gene_l land uue du_kg:mtlon adJac_i_t _o the y_Ld. 5 There wuru ulx

pol)uii|tLonl_Ize clau_e_ uu_d baucd u[_ thu '_Brua_r tlrb_innt'd_l"d_[iniLLol_

in the I_)70 ceIlzJuudoculI_nt_. <50OO t 5000 to 50,0OO_ 5Oj000 to iOOp000_

i00_O00 co 250j00U I 250,000 to 50U,000p and >500,000 i}cople, lhu huJnp and

flat cl_luulflcatlon y_rdu wuL'_ _zluo 8rouiJed inLo io_ nnudlu1:b or hIBh

llve£aBe-_raffic t'iltu(_Ictivity l_vel) cl_lu_e_. Th_ av_r_l_ Inr]Bnituduu uf

th_ acLivlty l_v_l deucclptor_ fo_ hulzlI)aud [l_LtclaI_zJific_ioEi y_ic(luacu

uhown in Tableu 6-2 told 6-3_ reupecLLvely.

The ntJlaburof y_l_du In each type mid pl_ce-z_lze cdtcBo_y W_C _tluo

dlu_lbt_tcd t|cco_dln 8 to f_vu Benuz'_l l_md uue d._u£Bzmt:lonux aB_IcuL_ural,

¢o_n_:_'cial_ _nllu_LL'kal_ ruuidl:nr.i_l_ _nd mzdev_lop_d. 5 TII_ d_:_lBn_-lon

o_ _Izll y_zrd 1ocatiolm by type of l_tulduzJ_ w_m du_c_'lzllz|ud [_'um _, quc_lo_-

_li_/uucv_y Collduc_=d du_ln_ the .SILl _il yard u_;udy, m|d w_m a c¢_ulL o[

mubJ_c_iv_ Jud_mcncm by Yed_c_l R_,ll_o_tdAdminlm_r_io_ (FRA) 5afm_y

llluPcctoc_. Tim Judgl:nmn_ II_de _I]l[)_l_eI_t:ly wu_ _h_t _lL_ lnlld unto n,_--

_=._. [Iot_uv_._ 1_ i. con_J.de£_:_! likely that: 111 c_¢h cn_e _hu uu_oundJlz8

'l'h_ numcclc_tl diu_cibution o_ _lil yard _ypc:_ by ica¢_on_ loc_t_on

(pl_c_ _1==), activity _atu_ _md adJ_ce_t lnnd u._: _ru _hown In 5¢_ction

]p T_b,lou _-i0 th_o_t_h _-14.

A _tl_l_ltr_ of thK_ y_d lJ_l_itdlrlcuulicd lit _;¢ctlon 3 Ill ohowlt in T.t)l¢

b-4 _t t_rl_ of nu_be_" o_ yi_rd_ by _yp¢ u_ y_*rll, place _I_ of y_cll J.oclt-

_ion_ =ti=¢IC,_C_ o_ tc_{£ic (=ccivlty). 7h¢ dl_tcibutAon of y_itdu by thc _Ix

l)lacu _i_a In Tnblu_ 3-II _tnd _-12 wire ult_zn_ud _o _he dlutclbucion o[ yn_dn

in _h_ 3 plac¢_ _i_cu =hown in T_bl_ 6-4.

6-I!t



TABLE 6-2

ACTIVITY I_ATES FOR ilUMP CI_ESIFICNPIOH YARDS _

Trafflc Rate Catcsory

Ac_Ivlty Parameter Low Ncdlum 1118h
(<I000) n (I000 to 2000) _ ()2000)*

rio, of ClatltJtf, tcattoll Tracks 26 1,3 57

lh:c,_ivln8 Track_ II II 13

Departure Tracks 9 12 14

Standin8 CapacltF of Claoal[lctltion Yard 11,l,7 1519 2463

Staudinli Cap/city o£ l/eceLvia8 Yard 917 IIII 1545

Standln8 Capacity o[ I)cpartarc Yard 862 969 1596

Cars Cla©ai_lod P©r /lay 609 146B 23116

Local Cars Dlapatchad Pot Day f16 250 315

Industrial tara Dlnpatclmd P©r Day 76 06 220

8oad-ll_,_l. Cars Di_pa_ch_d I'Qc Day 632 1050 2297

Cars Raclauulfted Per Day 9¢_ 195 275

Car_ Wetalmd Per Pay 74 42 149

Cars R_pairnd Per Day 30 43 153

Trallars & Coataim_ra l,oad_d or

Unloaded P_r Day 36 30 39

^verase Tl.m_ In Yard (Hoaru) 21 22 22

Inbound Road-llanl Trains Par Day fl 14 27

0aCbound Road-Haul Train. per Day 8 14 25

Local. Trains Dlnpatch_d P_r Day 2 3 5

frump _gltln Work _hifCa Par Day 3 5 fi

. Hakcup F_gtaa Work Shlfta Par Day 3 6 IX

Ind_l:rlal F.ngtaa Work Shifts Par Day 2 2 10

' Roaatabou_ F_agia_ Work ,_tlifC.a P_r 1)ay 2 1 It

*Baogo of ntzmb,_rof tall carl; Claa_Iflcld pot daF

i
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TA8LE 6-3

ACTIVITY _A'I'ESFOIl FLAT CLASSIFICATIO[J YARDS 5

Traffic Rate CaceEory

Activity Pur_tmotcr Low Mcd h*m Hish
(<500)* (500 to I000)* (>I000) n

No. of Claauiflcation Track. It, 20 25

Standing Capacity of Ciassiflcatlon Yard 643 983 I185

Csru Clan_iflud Pvr Day 288 711 1344

Local Car_ Dtapa_chod P_r Day 72 93 182

Imhmcrial Cara Di_p4tcchud l'_r DIty 47 69 121

Romi-llaul Car_ Di.patchcd Per Day 218 472 942

Cam R_clneoi[led lh_r Day 60 196 348

Carm Wvifilmd Par Day 14 21 16

Cam g_paircd P©r Day 13 28 3[

Trailarn & ¢ontaXn_ra I,aaded or

8nloaded Per Day 22 22 76

Awraga Time In Yard (tin.m) 19 19 18

Inbound Road-l[aul Tralna Put Day 3 6 [0

Outbound Road-llaul Train. For Day 3 7 11

Local TraLnm D1npntchQd P©r Day 2 3 2

Industrial F.nSin_ Work ._hlfta Per Day 2 3 4

Rou.tabout Engine Work 8hilts Pe.r Pay 0 l 2

Switch Engine Work 5hlfca Per Day 4 7 10

*P_)Ige of numbor of tall car_ cla=islflcd p_r day

6-13
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TAIILi_fJ-4

I'_IL,YAI_IJDI_rRIBUTIull BY YAI_I)'I'YPI_D
I_AGE _IZE AIID'[I_AI_I,'I_ILAI'I_(;ATEGURY

I_IIIIII|_R OF RAIl, Y_RD_

Pl_ice ,SI_e (PopLil_Icion)

Lc_Ju '_h_m 50 50 to 250 Gr_t_" _[hdln250

Y_irdTyll_ TL'_ifflcR4_te; Ir_Lttlc R_it_ _fK£_ |_iLe;

_- I lhi_,p(_l_lu_Jlflcntlon 19 19 ;.4 14 12 _ 13 16 _ 124

II _'l_l_Gl_c_t_,on J_). 204 104 135 _3 _ 115 70 _J7 _I.I_

III ll_d_ri_l _J4_) 239 2_I l.i_l

IV _n_ill Ii_d_C:_J.al 1262 133 150 I_51

_o_l_ 2792 6bI_ 7_9 _16_J



Con[ i{_ur_xt inn AnIIIyILCU

• lntrndu_tion

P_cl£1:lln_lry Jm_llylJcU £[Id£cdlcd tll_xL L}I_ cox|fi_ur_Ltlon o[ rail yard

_cllitlcu wau v_ry ¢oln))Lcx, mid thuu, _lccura_ ii11,l/y_cl_ o£ r_Jll ylLcd xloluv

£nlpncL dztd noluc rcduct£oll ¢ouClJ rc,lulrcd dcL_rxixll_,ltio[i of typical or'

E_|)_C_C_tIIt_V_ dll]lCl3tliollll _or y,|rd _Ol{l_EEi_u _nd itol_c uourcc locaElollu

rcla_lvu to yord bound41clcu _nd lLdJ_lccat rcuiduuLlal _lr_, Tht_ _vallablv

IrmIpu, which conuL_ed l_mluly uE U._J.G._;. 7 1/2 illllltit_ quad['aullle _,lpu_ did

_ot: _rovJ.du =_tl[Elcicnt: dcLl{J._, l:o d_L_c_, y_ll:d bOul_dlH:J._:_ _nd noJ.Lt_ nourcc

_ocal:Lo_l_, T[ll_ _:ypL_ O_ _Lit[ori_itr.lOl| wzl:_ _'t_I_I:|IEJL_t_. Eo d_vt_op£il{_ (_llu lll|)uL

pc{r_(l_cr_ (nouccu Eo boulldilcy d_t{LIzllc_ hlll_ tll{ed_t{_r£bi_L£onu_ cEc*) [or

Ro_nll _dutl{_Olt c_tl_ I_OlI_. 'l'll_rC_/o_u_ Elzc _mulu_:,u_ce u[ Lhu I;PA'z_ l;_vlco_-

I.c,t_L PhotullraphLc h_terl}CUta_£ol_ Cun_:ur (I;I'IC) w_ uaLlutud _o provLde

_ch|Ition_l that. throul{b ,:x,=_ttmtioit o[ _,_rlal (photoBraphlc) Lma_ery o_"

r,_tL y,_cd co_l)lc_va.

_{I_ obJcctLw: u_ _ll('. }HloLo_r_phlc _v{i_uaLLon wi_{ LO l|Cqll_.rc /_l_[J.c_t_fll_

d_:n (y.rd hound_cy d_tmcn.£on_ etc.) I_o d_vvlop wLLhJ.l_ _tcccpcttblc t_LliLl_-

Clcal c_r_nit_y lt, nxL_n ruprcu¢Ii|l_{|E_Lv,_ coil[._}_l_r_lE£otlt_ I_or ¢:ncll I:ype o[

yard.

TIg_ dat_ r_(|uc_L_d irom }'.PIC Included:

a J'¢Irc*:l_n_ dl_rJbutlolt o_ land ut_c.ll(_Sl'gcul_t{r,tl,

co_crclal, _ndu._rli_l, r¢,uldcnt_l, and undcvulopcd)

_,to.{_ th_ r_il yor¢l hounch, rlc,_ and wJ.chln a old,z-half

mll,l wid_ _rrlp _l,>n_ bo_h I_£¢h-'_n[ the r_11 y*trd_.

• llound_ry _o houndat'y nnd zr*¢ck to _r,xck wldLl{u ol tho

_'_c_l.v,hl|l_ Ih.'_a_$ll_ told r,tLJ_ c_lr cl¢{_tll.l_J.Ca_lOlt {{r_motl

o£ r_wil yn_d co0_plex¢*{

0-15
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• [}llJtlH_{:ql; [ro[ll rl;[1 y,lrd houlldJrJ.t_Ll to thu llt_ilrt_st

¢lulJl_t_r of rt_ldcnc_/J I iil_zll_t_ru(I _rOl,i ,Jevcrd]. lociit[oll_

around the yardl;.

• I)_.zit{lllC_ll t_) yard I)oultd_r/G'_ ozl _ilch _l[dt_ frol3 u3autur

retarderu, repair facilities, ruad-h,llil loct)lnotivuLJ;

I[i Be.oral, the z;cleet£on of the tall yard uainpl_ [rum whJ.ch the

rcprcueuLatlve yard dal:a were ohrained waa ctmducl:cd by a ral_don_ l)ruceuu to

i avoid imldvurdcnt bJ_nDJ.11[[oJ_ Eltt_det_Iret| input l}arametur, for tile hcil).C[1

and welfare impact iii0{|c_., hu iudicatcd 1;I Table 6-4, there arc 4159 raJ.l

yard'a in the U.fi, to couuid,_r, aud ti_et_e co;inlet of h tyi}Cll 0£ yaL'dzl

locltCcd accord/i_B to 3 pOl}UJa_iolt tJlzu claI_eo. Due to nchcduLc and

reaource conntrai_tu, a dec_.DJ.ol] w_llJ I:l{ltl_ [_0 ubtaln vla n ra;;doln nelcctlot_

proccu., tun yard. for each of the twelve yard typc-lac_ ainu coml)gnattoulJ

(£.u.. c_lltJ)t fur a Eo_ai of l_O repreliun_atlvu yarda,

In ord,:r to 0bta_n the 120 rail yard. uu'cel_liary to duvUlOl; r{_lirCuctt_a-

Live ,i_c:-,pccJ.[icihtt_is 3UU yt_rda wurc llliti_lly choncu from tilt!5RII

llut of 4169 tall yardu in the U._. "[ht_Iiu_ hau about HO I)l_g_u wi_h

nearly _0 yardt; limited on u{tch l)IIBu, im_ it In arra[q;ud aiphltbutlc_lly by

.tats, eLl:y, yard ;l#|l:V,_ all{[ railroad cor,_pany. Thrift s _tli far lln yard typt:

and l;l_cc ulz{: aru conccrocd_ Lhe l_ut_[l_ _n random, Tim procudurc for

uu1_illK _hu _00 y_rdn WIIa d_t;lSucd to evenly dizi_rlbu_c stlll lauch a.

pouuil)lu, the y_rd na;uplitsB _hruoBhoul: _h¢l lizji_ _lnd con_oquulttly_ Lhrough-

out I:ho IJ.$. Roughly; every [ouruuus;th or f£grcelll:h yard o[_ I_he li:_t wall

ttc_J.t_CLcd _or _.l_Cltl_tlOIl _11 tht! ._iq;linB, until a total o_ 300 y,_rdz; had I_:usl

ChOP_n _

_h,'c 3t;0 y_lr,l. WCKU Chuu Cf_ulr_l[lUd _ll_:O _lle _WUlVC COlin t r_H)rcuent-

_ng coad;Inal:/onuo£ tll_three place nlzc aud [our yard type cat{_itorlc,.

Au .huwn I;I'1'ahlufi-_,tho rc.ul_ini;dl.tribution o[ yardu a_nl_ the:ccll_WO#S V_r_ tlNIlVull. ]-I_ "wutl[t| httvis Ilu_;1 Idt:zl_ LO Cl_lrinl[y a_i tls_ yard, on

6-16
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the SRI l-ll+t Into tile twelve celltJp iIL1dthen randomly pick che l:equltJite

12c11yilt'du [['Oliil:iich c_11 i bu I-beeciiLlilCo[" i_ICl¢,o| ill:it ,ind £t_t/OUI'CI]IJp_I I1101:_

i)cactlcal _ilH)roach w_i taken ilnd addltloiial yli_dli wcr_ uclecC_d from chc

ILt_t to aul_[_en_ Lhc dcf£clcnL culltl.

lhu i)roccdur_ f_r uclcc_Ing the Inltlal JO(| yilrdli wliIJ ,i_(li[l_d _olliu-

whli_ to _cluct the _iddltlonlll ydcd_ boc_liil,c It w_i'J fclc thllt It wullld l)e

Coo rllilc colllliil_LnB to oli_ _Ivcil th_ l:_llltJ.v_ly _i,ili].].ovcrdi]l l)ct'_cilti|_

of _tJi_icy_rd tyl)c_. (u,ll. _ |tulip yli_'dil). To a_itJur_ thai: tllu_c addltJ.ui1_il

yli_d_ wo_'e ullJ.fortnly tllri_rJ.blitud tlirolIi{hoii_ the llli_ _i u_|.ccC[on fo_'lllu1_i

w,i_ d_v_lol)cd fu_' c,ich cell, I)au_d uliull thu iluli_lu_u| atldlLionlll ya_'du

l'_t|uL_ud [or _hllt cell. 1_o_ _ai_[ilc, cul}. nuli_el: :}needed ii_vcr_il lldt|.l.-

l:lolllll yilt'dup ilo thu to_al ill|littlerof I)_iBellin _he llilt (8(I) w_ll dJ.vldcd by

nullili_' o_ y,i_(| _cqull'utl (7)j which uq_lalti clcvcll; th_io_ _v_'y ulcvunth paBc

w_ir_ cx11r,ii(icd [o_ l:hc rcqull'ed _iil:d type (Ln tlillJ cauuj hull|itclli_.llicliLLoii

ylli_dilill i|l_cllliwith _iore chain 2_O_(}00 liCO[i1_) iincll _hc t'_qulll/._ ilUl1_Ct"oJ[

ildiIIL1oni|1 ylil:tI_hlitlllucll ob_alncd. In _o_i_! c_i_iciJ_ It willl i_cc_llli_y to I|O

ch_'litli_h_hu ll.t 0_ve_'_il tllnc_ D llC_i_tlit_ wlth _i di[[_r_llC |lliI_ iiulli_el"but

l[ollowl|iii l:h_ ti_lllu_plil;_-lllt_v;IJ, fo_'inuhl, Ill ,iri|_" _o [lild _lic iluc(led

y_il:(|,o

i

I/]i_n it_.ltw_Iv_ cclJ., hlid _iC ICilllt tuli y_i_:d_i _.ll_hei_, a _1_illir

r_ndoi4 li_J.(:c_.otl llrocc(hi_ wllu followed to l_l_c_ _ll ylit'd_ [rui;i Llloti_

civiL, tl,tc I.td a _trplu_ o[ y_trtlt_in thorn. Tzd)Ic R-I In Apl)Ctldix R

pK't:U(ll|l:_l Clio l[IJ.l:J.dt_ lJzsl: OJ_ _20 L'zl._.[ _/,trd/_; by cell [IIH:dI_L" wllich w_lti

d_.V_lol_d tmin_; clH_ I)_Oc_tht_t:l_ tl_uc_Lll_:tl zlbove'., I[ow_vc_'_ az_ d_k.coz:uL, d

In Appcnd_._ R, _d_utl_u_losl. _crc rcq.lt'cd [or' uo,1_ y_trd:_, _md the [i_sal

ll.t in Z|ivcn in Tablt_ _-6.

Whctt _hl_l li.C u£ XZO _i[ y_cd. wa_ _£v_. Co EPIC foc e_ractio.

of y_t_c| dztCz| _rol_l _scr_al ll_q_c[')_ l.l)lG l:t(|lcaccd cha_ 25 t)f I_hc y_l_dz_

wo_tld _cq_tl_: I_l)r_lt_tt_._ I_c_totsc t_lllu of the ya_'d, had Ilcen _baitdo,c(||

_h1_t4n ]l_d J||,t(letltta_I|)hoto covu_i|_(:_ asid _ll_'cc [o_ v_luuz_ o_hu_"

_'a_S()ll_, i_;tclt cc_ II(*_dct| lit J.t:_r_ OllU t_t_b_Ll_tt_c _t_d_ ltn(| _o I)ltr_lcllliy

I:hc llill_l_ .i_ll4C_lOil |lr0cdl|lll"c Wiili oriel[ illl wilri d_vcloliuti [o_" [llll(ll| the

i, [l_l_VjoliilJ._ ilq.cIc_b¢_([ dl:[ich!ll_ c1_11¢1, '_'h¢.' ollly l[lf_ttcL'lic¢_ wLlll_ _11 CIIc

t (v,-l 7



DI/3T/(1JIUTIOIJOF I(AIL yAI_D_
_LECTED FOR I, IIUTUGI(AIqlIC EVAI,U_IOtl BY

I'I._E _IZI_ AND YAP.I)Type

PLitce Slge

1 2 3

Yitrd Typtl <50h Pt2oplt: 50k-250k People >250k Poople

i, tlut,_p Cl_tuu Cell #1 Cell #2 Ct:ll #3

6 0 3

11, Flirt Clo_tJ Cull #4 Call if5 Coil #6

I_ 12 20

I11, Flnt Ind. Ct_ll#7 Cell #B Cell #9

IV, _mztll lild, Cell #I0 C_II #L1 Cell #12

&5 J.O 14

6-18
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TAJ;I.E h-b
I_11. YA]'.I)S I_ICLUDEI) [h ];P].(; bURVl;Y

I_tL YARI)

,_TATI':. {:I1'¥ ¥AI_II ROAD FUN{;T 1_)_J "t'¥1'1_

At. l:_lu ley _nuley _)U Lndu_Jtrlal Flal:
^g Tuc_ on Tea _.n _iP Cl_lu zJ° / hldlm • FhJ t
AR l:ol'l: S_t_lth Train 1]1' 5_,L_111Indu_° F].al:
^R ].fl:t:l_ Rock 1_° 6th _tre_t: _IP _m_ll]- lndulJ. Fl_lt:

Air I1, LJ.ttle Ilock CruuL rll J Cl_l:_J./lndu.° llump
AR Pln_ llluf[ (;r_Lv l_:y fi_;W t;l_lt_l_. / lndurJ ° Ihmp
CA llloum/l_ Lon W° Culton 5P Chlu. °/Induu, Ilul:lp
[;?, I_. Plea_az_t ol| _:_Lln ._;1_ hlduu L t'fa I Fla_
CA ll_Lt'_e 11 T_:a_.n AI_ _m_ll]. Induu ° Flat:
C_ _lln J_ue t;ol lcl.e _P I ud u_l_:t"J.aI 1.'1tlt
(;P, fitocktor= XlOrIILOL_ _5F t;]._l zJl_./1nduu ° ["la _

t;_J Pueblo Tr_ltn A_F [:h_._Ju.,/ Indu_. Ilump
i (;A .';_l;ifor d S_,n.ffu[d l_(; Ind uu t:t-J._ll FI_I_
! Ft, ll_.cho]._ l)cy l_ock 5Ct, Ind utJt c _._1 Fl_t
i Fh Pcnl_aco ].a Wharf l.ll 1nd u_t c,t al i:1;_1:

l_l. "l'_t_lp_ Itockpor t _CL (;l,_uu °/IndlJtl. I1ul;il)

6A Athmt_L IIo_tul_. ,S(;L (;l_J_ •/l_ld_lrl ° Fla_:
GA ]l_'un_wLck llrun_lck =';C1. h_d u_Jl:cl_L]. Fl,lt
(JA (;ol _lh u_t (;o hl[:lh u_ ,SCL Jim| ur__ ['._aJ. FI_IC
t;_ _l,lc_l| _Jld C_; C_A fila_lll Induu° Fla_

_;A I1,1con ;_roun_m _U L:la.u ,,/indu_ ° llur_p
_A fi,Lwmnl|h l_apec llf].l [X;_ fim_11 Indu_, Fl_Lt

Ik {;hI.cai;o [;ocw l_h AI':_F Cl_u_, / ].nd .u ° Ilma])
11, L;h_.c_l_o _lcu_cu AVe:° (_I,SPI) _;m_ll]. I_dur_° r,h_
l|, (Jh:tc_1;o 4_ _'_! _;_c_¢J_ (J_11_ 1lid u,__c laJL Flat

II, (;h_.c_o II_ll_h_:. ll_l&h_ud lit) ll_d_._ _cla ]. I:'1a _

lk I_° _r.° l,,a_d.tJ ll_ld_._u TILI_ Chlr_u,,/Ind..° Ilulnp
11, Flor_ 'Tcalu l_) Ch_uu _.l[_.c_ _m Yl_l_
II, Jolle.l: South Jo1_.¢:_ IC:i :_m_l;L in_l_l_io ["l_t

11. I_Lckh(t_ 11_ckhal:_ 511HI) IC(; Cl_l_u_._ J._lon IhLml_
11, _t c¢=_or T_raI n l'C Ch_.r=,/_ndu_ ° Fl_Lt
IB Ibis'u== ll_rbuc l_u_:u. II(=cb_c l'_: lndu_l:['£al Yll_
IH I_lkha_d Rt|ll _ Youn_

IE_l_p l_C Chlurl ° / l.nd .t= ° IhJm])
IB I'van.v111_ Ilac_d I(;G Cl_fJz*./indur=, Yl_:

K,'i Du t'_nd _l:aln Ill = :_m_LlI ;[ndu_. Fl,_



_;AI_LI_ 6-b ({;unLLml_d)

tlD 'Jwi[It;:J IILLI_,_ H_Jrylalld Ill 51;++i}.LI.tLdutJ. FlJlt
tlA llo _ L,Jn Y_ird t} l_H Indtm t t'till FI_J[:

HA L,JwuLI BI.L_aCh_ J:y [_Zl t;l_IIJlJ* / II_duu ° FILIC
HA t_c,t'c_1_t _ L" llL)rC(_L_LL_/" [Jli {;laU_ o/Izlduu ° FII_ I:
If/- Am+, At'b_l: Ann Arbor" AA hldu_l:L'l_l Fl.ai:
HI k}L_t['_ J.l: D_LVI_on Av¢_. DT CIilt_fJ. / IIl_ItJll. Fld[:

ill. IJ¢'.LL'uLt ["l.II[: ]t_cl_. I)TL t;lilu_°/J.lldutJ, l[tlt:1I)
HI _i ll.o_ Jt.un hLdu_i t._'ta I PC t;lati_J. / I(id ut_. FI_
['Ztl IJult_Lh lIiu_l>i JcL., DlIIl¢ t;EIL_Lll.tt_d_IL,. Flal:

iI[_ Inv_r G_oVL_ T r,L111 t;[_.I|+ Cl_tJi_ °/Ii_duu. l"J._ _

i_IIl 51:. Paul t_,z_ t_I5 l_t_ t;Iii_+_. / ii_tl_Ju, lh_t,p
lltl t_l,zui+y Liy_ ".t'l:..tn t;t_ll 5nI_LIL Is'_(h_{i. I,'hLl:
tZtl thl['a.,: lh_t'wnL I(jrJ I_d u,_ t i_l._l l"I _ I:

HU 5L. LullJ.. 12_h t_r,_,zt. HI_ (;hl_u/Indu_. l"lat.

t[l" IH ll.li_/_. 5t_c[_ I)tl 51,_,_11 I n_h_u. El£1t
tit II_ I¢_Im "1_:a i.lx Jltl (;JL_l_ o/ ll_thj_ ° Flal:

I|E Ll.ncoln I'° l_. lhil,t i) Ill{ CIil;Jl_°/Ii_(Iti_° l[uiiip
[|I. Ll.nc..a hl rr_lln UI,B ll)d urJl:r J.al F.La_
NE Ifc(.;o_)l¢ Tr_l.(l llll Llld i_r_t _:l._ll l,'l_ C

tie O[_lha FI:C'tL_h_ lluuu_ [Jl_ :;II1_iI}. InthJ_. ["I_t¢:
NJ ti_i;i_lel_ l+_+iVon./a l_t; t;J._ItJIJ• / ].lld tlr, ° ]lu [11|_

N_ lhll_.( ,t Io lhll;ll} llrl_ t_t; ,, I:l, Ind u_ l:r Iill FI.L
|_Y ll_c.h;mi cv L I _i_ lhJtT1l_ l_l (;J._l{}_i f J.c+__ tutl lhJT_11)

I_¥ 5y l.'ilCiJ_U lh:w£_ I: J.'(; (;J..u_i[ J.caL Io[_ llt_tnp

Ul| AI_r_)l_ HLI.L t;_. _, l.l_du+_{:L'l.. I t"JLii I;

t)ll ¢;hlc,tm_t {:,t /"a I._ t_l¢Jilt J_.) 51,. U. li_(h_i, l"la C

UIL l)_ly I:'.}n ZI__di,,Jt'_: J!9 (;IIL_I_• / 11ulu¢_. I,"h_ t
UPI It,Lti_il l:i)u _u¢! If() I n_h_ t:l;'l.ii I rIil_

t)IL Jha t'c+rl 5_ul:ll IIW t;hi_J./1, n_l_+_, FJ.a I:

UI_ I,_L'_LJ.n :;ouch LI." ¢;Ia_,_ °/1_(hlr_ ° l".l.+iI:.

UIL [f41zJ._Jlt _,'_.(: b_)_md I_l° (J I iitl ti° //.llll L_:_,, liulI_[_
Of! I+_["Itrl IT_)IL¢:I_ _I. II. lhlrnp _' ¢;,LtL__. / _li+hi.. lh._|)
Ull ,';l)J¢l.I__ { JJz I d h_t:" I IAa_'v. l_{_ ifldt_++t:_',t,_I _lat;

¢JlL I.'¢JLL1do l.._,i_ ])'it; t:I_IrJu./I_d._ ° ll_n_|+

L)K _,.ILIcn. 'I'_',i I.n 5P L;}._I._ ,,/,t _id ._ ° lhlr_ll+

¢.)I( ,_+iI,_;_ T_'at_ llll I.zi(hJ_ l: ['l.+ii i,',l.nL

PA (;¢:rn_:nI:c+l'+ (;¢:ra_11L:_)i_ LV :;r_l i Ii|dt_:_. /:'J._tI:

PA £'ht l+_d.,Ll>hia tIJ.dv,_l_ l't; .l.ndu_i: _I_ F.La_:
A_A I_J.t._bur_h lh!vIlla I¢+.L, l+t)V Indu.(:_:i_l [:lal:

:_u ll,i rnpl:.t_n 'I'[',ILi_ :_(;I, S;_ l.l. ,LJ1(hi_. F.).a I:

b'-;tO



'fAIILE4-6 (Conthxuud)

"_'|J Ch_LttllllOO_| _ ISuttu _U ChtlJu./l,dull. Ilum 1)
TN Jhloxvllle John Sevi_r SOU Clao:_ °/Induu. Ilu_p

TN l_at.Fhlo llollywood IGG Ch_u_./lnduu. Flat
T_{ Ab £lene Abl lene TF Indus tr[itI Flltt
TX Austin Tntin lip 5m_*ll Induu. Flat

TX Clcbut'ile Cl_burne ATBF Claau./[ndu_. Flat
TK Fo_£ L_orti* Birdu ATSF 5mall lit(hi:*. Flat

TX Gt'caL 5.W. G_'c_L 5.W. G_U industrial FInE

TK 11ou:_ Loll llelhl£re SP Simill Iilduu• Flat
TK llouuLoll UollIirup |lilt 5111ali hlduzJ. FIIit

TE Lubbock Lubbock ATSF Cltl_:_./h.hm. Flat
TX L'OL"t Arthur T_'4_i. 5P Clau_./Indu_i. Fl_it

UT 5till Li]k_ City Fo,rtlt .5outh DRG%I .5mall Indlm. Flag
VA Crcw_ Trai. lli_ CIi_uI_ificiltion Fht_

VA Richmond l_cll_ Isle :;OU indu_trlal Fla_
VA l{LU_nok_ l{oilnoke NW Ghtu|_°/induI|. lluI.p

WA Gold Jhlr Train I)S 511rolll,dtm. Yh*t

WA S_t tl_ Ilou:__ UL* _l,mii indur_, Fh_t
W1 [|llwI_ukc_ Air lln_ C[_Si'F Cl_u_l,i£ legit i_u liumL_



c.{u_ of the cclliJ which lltLduxcut*u yaz'dz{inltlnlly, the oub_tltuLo yardu

_uL+_ chosen from Lhu Lnltlal _Ju_pluzJy.lrtlu (_.g., {:eLl [lun_Juc 7). At Ica*{L

_wo _iddiciunal yardb Wu_c _elccLcd fur _{c{l cell, and the _uboLlCute yacd

ILI_t walJ l}rlorlt1_cd _u that the yacdu at the to{_of _ach ccll'_ oulJ_cituLe

li_C wcL'_ [cui+_the ualae gctluwll {_i_ of the _{I{Il_zJt +lu the ovlfilnnl yardu

which thcy w_cu r_{)incllll{. Ti_bl_ R-2_ Al_|)cndlxI{, pt'clJcnL_{the oubuLitut_

y_cd llu_ by cell £1umbur.

Ui_ing the IniLlal ll_t o£ 120 call ya_d_J, EpIC loci[ted c_ich yard on

U°_. G_ulo_Ic+tl _urvey (U._,G._.) quadranl_Ic in_ll_, _al.i_Ic_of whlch a_

_Llu_ilL{IAl){)cnd1_ 1{, l'£_t{_'_i+{_-I and R-2. EPiC thezl i_Iccc_iil{_tlwheLhcr

Llle_+_w_i_ :*t_f[Ici_nL Cccci_ u_r1_ll in_l_ry u_ thu y_l ,Ii_¢Ivlcil_Ity Lo

lutch_ _he :icccI{n_cyd+it_°. A£_ prevlouI{ly ::lentluncd_ Lh_e wer_ 2_ y_l_'¢lu

which clthur ll+IilD_n abillldoncdor foc which there w_uJ in_{dc,luaL_l}h_to

ii:_l_y nv,_il_blc, 111 th_t{c ca_{cu, +l[luClleryard w_l'a_Icctcd froln l:h_

_:{)iJ_'Ol_rlac_cell un Lh_ _t_}_uLictltLolly_l_¢!llz+t°

_+lurich ai{d Luinh _ounl mct)l)eu azld t_BIIL tnl)_e £t+r vicWlllB _++£1+ml)+It+malc:ic_

(_r+l_l_l_'cl{_ de_'L_ll i::_l_cry) of Lh_ y*Icd _e+L_+ w_¢_ uI*cd for l+huLo _Inal_e_

wi_hln ZOUO _uet o£ _h¢: boulld+irlc*_, lh_,+cd un Lhc _;_aud_Ivd l++ii_¢l tJt+e

_,)¢lln_liy.t¢llm(r_. U.S. _]f-Fllll&1909), _llo l+llldtmeu la_ol*n¢!,:+{chy+.r¢l

w_u _oupod £I{_o tho L+u_owi[lB Lyl{et_{ _c_*ideaLli_l, co_muc¢i*_l t indtm-

tr_ni, z1_clll_lar_1_, told u_dcvuIol)ed. In *Icidl_l()l{Lo d¢lLc,rlninLll_ yard

bound_triu_{ and ii_ii¢111.o +a_o_l_,EPIC o_ttilctcd tilt:[ollowln+i y_lfd t{¢_L+t

Icon _lleacm_'l+_lif_llcL'yImlnB +lrJc+llct{_.'yelou I)on _l*t_ mtislll£1crill

dtn_o**_Ul_**;+{rid Joc_lull o_ idol|tlfi{lhl¢_i|o_t_ uo_{r_or+WILhln _}i_y+Irc{.

_ll_o llourcc. Jtlcl_dIld_Ul,+llrf+lcilltlull, rct+lcdc_a, _wILch enllinv_'

road _l_Jnc% _IIFG/CUFi:, ,:,_¢1lmlk lo_dil_H, ft_ctl/tic.. Flfiu_'c R-9 lind

R-O illu_Jl:_'I_CmLhu d+_a .ll=_Cu ut*¢+'d,wi_h ¢h_ta frt)m two {rumple y_cd_+

m
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3.0 t),_zt;t I:vdLl._l[loU

_|. Procedure foz: GroupLufi ,lud Avurdl_hLl_ I:h_ _iat:l|lIc [_lLl ¥_lrd Da[iz:

Thu ran(lol_l tlelectlon of r_tll yitrdu Lzt th_ huulp aud £izt_ clatJuL[tc41-

tlOtl typ._z_ _,_u_ cot_lllcL_d lnd_p_nd_ELLly L)[ cou_L(ler_ltLot_ r_BardLt_l_ th_

_actLv£Ly 1141raE_L_t'f_ oE _h_ yardu _[nc_ _h_ Lr_l[ftc _ULU C_IL._80_y of airy

I)_rLICtAIzLr y_lrd wzm u_known0 llol_ver_ _hu. d_L_Ll o£ ou,zlyzl_ri n(_c_unry

u[ Lypical r:Lll yzl_d dltu_nulonr_ for the low_ m_dhllU_ astd h£_h _c_ivl_y

_o_ _h(_ fJal:3plo yard dlmenlJiol|u lztLo which ¢_l_Bory ¢_ch rd£1 y_rd col_ld

b_ p lllc,.: d.

[or Lh_ low_ z._:dXuz% _n¢l hkllh ,_cLlv,L_y c_Lui_u_.cu. 'fhLu wz_a don_ by

uatllB t:hu avcr_lllC r_lll car lcn6gh (G9 [_.) uad dl_Lallcc b_weell par_llt_l

cl_lc,_Clon _ucka (1_ [_.) In coaJu_c_/oa w£_h _h_ nu,_,_r u[ c_ro

elaaakl_£_d pu_ d_y aad _hu i_ul_hcro£ claac,£fLcat:iou L¢_icktll;l.V_ll|)_/gill:

._;RI acudy _o_ _ yard _yp_ _md _:r,tf£lc ca_gor'y to _o_utu the ,:clulvalo.¢

l¢l_l_l_ and _¢l(lth, and Chin _he LypXc_tl are_ c_w_rud hy _hc claua_[lc_t_lon

gcackao Thun--

E_lu_valclt¢ l_11Eg_h(l)-2ax
tu_)ur o[ l)ar,_IL_:ltrae_a

_(II&XVdlIOIILwlilch (w) n llUl;11)oro[ I:r_ck. x (iX.g,mcc b_:l:w(:_:n

l:l'Iick_l,

Typ_cal _rea cow:red (h) " w _ 1.

_I aT|l_ll_ncl:oco£ 2 *IC_OUlILnJoE IZII_u_l.l_l:ll_ll8ztrcuzl ztL _ll_lof I_IB:

_laun££1ud r_ cak' _o¢a811 41_ii.

N
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rhc r.mBe of kyp£c.1 _irciLs[or Lhc _iver,l_ kr,L[£Lc ratct_ for low,

ult_dltm_altd hish ,JcLivlky kr_if[_c rdLt_IJfor lu,ap tilcdLt_1__ind hi8 ,tcLivlky

hlll,lI)_ind _lilt c1_ttJllJ._.ciltLOllyilCdtJwlli_ilJ._loCOllli)tlLudill tllutl/ll:l_[itilllltt2ro

"Ebbs llrov_dud J r,tnSuzl (or"bandt_£tl_htJ)u[ .tt'u.tubr,tclcutLt_ khu lu_ ii1tzdlttm_

_ILI_Ih_gh kr_t[_Ic rti_u yard 'allCUo

Th_ clalJulfLcdtloll portl0n dlnlctmLotlu _ur u,lch of tllt_t_.iiiii)lehump _tlld

flak clau_l[ictttlon y_rd:_ an_llyi:l.'dby EIIIC wur_ t_tJcdko t_b_taln_hu corrct_-

llondlil8c111t_ol_IcaClon y_trd tt_e.at_.TllclJc_ircau wurc _omp_ircd to Lhe

i)r_vlout_ly dctcrlitlnud _irc_]ranBe_ _Knd thuu erich y_trd t_m i_JilccdLitottu o£

khtz tctl[_I¢ r_l_uczlkcBorle_. Ill khl'J w_ly_ tltu kr.l[[Ic r_t_u c_tCcll0C_cu _or

26 of _he JO satllplu hul_p yards (ill colin 1, 2p nnd 3) were cntl_rlted (Ln

khu rel[ltltn_tll_ ¢_ cttzJt_ the yard (JLIl_JnuIoll/l W_t'u ztlallLstloUn). AU zl t'cnttLC_ 9

o_ khu y_lt'dl. Wu_e pl_lcu¢l Ill khe low ackiviky CaLeSOL'y, 9 i_l r,l_:dltt_,_j tllld

In hillh. The _stmplc £1_tc clzmn£[icatiotl yardn _ere diz_trlb.cud Into Cite 3

traffic _'nke cateSorJen as follows: 12 low, _ nlcdlt.% _uld J hlBh (for" 7 of

the 30 na_nple yard_ the (llmenn£olm w_re t_mb_Buouu).

2'11_ I)tl_po_e tJ_ cl_lt_nl/y_n 8 khe :ltl_)lc htll:l[) dllld _Jt_t clanulElcaklon

ya_dt_ Into IOW_ _2dltll_ Zllld high z_CCIVJLp raven _l_u _t; p_t)v_llu _rt)ttpu oE

nampl;_ y_;rdn _or _hich tile dim_llnionn euclid bc _tlbulatcd rind a_vt=rt|_c_t| ko

dcrlvo l'cp_nent_lt_vt_ ydl£_l eOll_lSiirtlC_Oll_ o_" edle[l C_[I_. _ltl_ W:la doflo

lrr_at*puck/vc o£ tile l_ltcc #J,l_ C_;ntl £or each natnpl_ yllEd locaClt)n n£ncc

tll_a_tl wtlu llt_ _lltl_Cil_lOll cllak ylt_d tl_llRlll/l_oll_ wtar;1 cot't'c_tkCd w_CII place

II_,ll (or _ocltCltllt)° 1"0£ t:;_Itm[)].(l l CII_ _[ll,_t!ll_llCaklV_l d_ll_loltn for lobl

kra[_lc I'll_ ht_mp elaslll/lc_It_on r_ztl yllt'iJ:l Wu_:u obCtlllled by 41vc_il_lll8

kht_ d_mcntsZo_ln £_ola _ t_alnt)lu IlUm]l _dn Iocltke(I _11 cite zJma;_ J)laca cl_m_t_

] In kJl¢l _lcdtum plllcc n_g_ c_tl_n, filial _ 111 kilt: _t'Su l)ll;ce _J_:u cities°

b, l)tlett I/_c(I _or Ilc_(:_'mlltll_ B Avut'_/luDlmCllnlollul

'I'h_ dliUt ruqtlutlkcd f_om Lht_ I;PIC t_urv_:y o[" ella! :_e_;:cCull _t'_;£1 yardt_

lncLttd_dl

N c-z4



• Track-to-Lrack _ldtllj boundary-to-boundary wldth_ _ind lez_gth

o[ the cltl_i_Iflc_J_loi_ _lllclr_ceivlnt_ _i_d dupartuL'_ portLuliu

uf Lhe L'all y_Ird _ot_plex_u.

• Diu_i|¢_ _o th_ b_uI1darlelJ oI_ both uid_u of th_ ra£1 y_Irdu

_blJ_rv_d z'_zd haul loc_[zlutLv_ _lld _wltch _EZ[IIZI_°

• |}_I_nceI_ f_o_iI _h_ t'all yard boulldarL_ to _h_ ll_Iz_'_l_Lcl_iz_

y_Ird.

E_l:iLl]i_1ol_ of th_ data [or _il_ fl_zt _ind h_l_p cl_xJi[ictltLol_ y_z£d_

_.i_dlca_d _h_l_ in 8_ller_zi_ _IL_ ya_'dI_ wi:r_ _loyI_im_tr£cal _iLd quLtu conz-

z:_l_r m _iitd Id_In[_ roi_c||la_zl 1oco_tlv_ l_¢atioi_t_ w_ Ii_ _h_ _¢tI_ _i_er_I

l_J_sp_d _[I_o _1[Ic_u [_oE1_ _J_ _oLl_c_ll (u_ _ra_I| _cJ_¢¢! _'i_p 1o_t _

_.or_p_nd_i_ i[_Ln¢_ D t_t_E_ii[n__hLl p_'o_h_c_ i_Lid _il_z d£vLd_n_ b_ _h_

L



'i_IlJLI':6-7

SU_IAI[Y OF AVI_RAG[_DI_IENSIONS FOIl ]iUEIPGLASSIFICATIUN YARDS

AvuraBe Dlzzl_nulono (fc.)

Ihlhlp Yordu Low _dium ]llsh

Clau_ l£1ca-

Cion Atoll;

0_ w 205 632 27/ 550 352 690
DHK 19B /70 3213 626 368 735
DI;I_ 222 622 295 736 370 900
[;lib 225 579 326 102 379 6L5

I)AV_ 210 (_]0 310 660 370 150
h 3700 4300 5100

RUCaIVI_

and D_pnr_ur¢
Arcall

DavK-Daw 150 4_0 130 480 180 560
1, 5100 6400 6400

al_ _tr - Track ¢o cr_ck width t 2
Dw Far - l)oundary Co boundary width f 2
DHI_ _ Dlat_F1ce I_rom m_ml:at rc=l:Ardn1:ro yard boundary
DIgit -, Dlacanca from cnlllnu rcpaJ[r _c©A co y_rd boundary

DRL .. $_ulRhCcd nveral,fe dtnl;nnce _rom ='ond h,_ul locomol_lven to
yard boundary

_hort_r and lar_er din_:ancon from _ourc_ to boundarlea.

.=
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'rA{_L}_ 0-8

SU_IARY OF AVERAGEDINENSIO{IS FOR FLNf CLASSIFICATION YARDS

Avera/iel)i#ncuulonu(ft.)
Fiat ¢lauulfi= TrtlfffcRate:

ctt_£onYards Low l,_dluhl lllsh
Nctlr_^ Far^^ N_or Far NeiLr For

Clauolflca-
_ion Areal

D_t_ 00 260 130 - 2JO 600
D_3t 130 360 - - - 520
DRL n^_ . _0 3_0 390 -
D_ 150 470 - t,fJO 360 960

DA_ 120 350 105 _20 300 700
L 2e00 6300 6800

RccqaivlnK
and Deparit|re
Ar_n{

Day ,'D_w I00 3_0 100 650 J00 600
L _ 2600 3200 t_lO0

_D_ _ee_ ,_ ?r_ck to _rack width I 2
Dw Far ,,_ound_ry _o Ix_uncl_rywJ,dth I 2
D_R ,,pfn_anco ,_rora _n_ne repair area to yard hoondary
DRL ,, Ne_fhtod avera6_ d_n_nnce _rom ro_d haul locomotlvcn to

yard boundary
Dsg., N_l_h_ed avara_a d_atanc_ _ro;a n_ltch _nsln_ to yard boundary.

_Shor_r and 10rfl_r dlo_llC¢;_ gl'om _ourca to botlndar_en,
_*_B_ank npace_ lndlcate_ unc_r_alntien In daea, Avern_e_ jud_©d not

npplfcabl_.
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TAI_LI_ 6-9

III_I'I(I_I_NTA'I;I.VI_ AVI_IIAGL; I)I_II_N_UIIS I_UI( II_LIU_ITII1AI, ANII
L_tlALL I_IIIIJS'_I_IAL It?,IL YAItll:_

Ylvcrill]u |)l_ll:nlitonu ([L.)

5111alJ. i udull i:l'l_ll.

lild u_il;vl_l 1 ¥111cllii Y_ucdli

UH 2.3O 17u

DltL igO II0

DG IZOO 100

UAVG 2JO 170

L 4JOU J_0O

c

f
, • • fl--21_



Al._op Lhe hul;i i) y._r(l Cl_zuiJl[lc,lLlol_ ,iru_z wLdLh_ wure _lvut-d_.ud wLth

th_ in_l_it_c reLa['d_r_ eLl_lil_ r_l_air _lcllLty, _tld _u_ld h_llll locL)mot£vc

dl_L_lnc_u Lo obtdlin Lh_ rCl)r_u_ll_Liv_ _lvcr,l_ dil_t_ll_¢cl_ (DANG) _o

Lh_z n_r rind _,_[" boull(h_riut_. IL; Lhe c_l_¢z of Lh_ _1_ cll_:J:_£[icatLon

y_d_ _h_ _l_uzJl_c_clun _lr_l| WldLh_ w_z_'c _lvu['_d _lth Lhe _ur_

to bou[Id_try diuL_zlc_o [OL" Lh_ ob_v_d (_n_in_ _l)ai_ " _¢lltLie_ c_d

alld L'oad h_lul locol[ioLiv_l_ w_rc _lJ_tJ[ii_(! _o lndlc4LL_ L[I_LL Lh_ |)o_lLiollu

o_ Lh(z lo_d tuz_t _liclllLlc_ _|1_(i _o_*_ o_ idling lo_unloLlvct_ (idcnLi-

end of Lhe cllltu_l[ic_ltion .l_u_t0 _t_ _[1_ c_t0c o_ [lltt cl_l_J_l_ic_Lloll y_l_dt_,

y_cdu w_ _cneL'l_ll_ iI_ uym_tclcal _hlul L[l_ oLhc_' y_t['Lll_D _nd thlu_ the

]_lj_rE_el_nLuLiv_ R_xil Y_trd___(:nn/l nrJLLIon_s__.

lh¢_ ccH_unc:nCittlvc coi;£1_11rltLlon:_durivcd leon| _]I_E['IC _tll y¢1_d

_r_ dlm_I_i_ll_ (Li_ _'_:_Ivli_ _Lll_|_Ic_)_1_'_t_c_tL'_It_¢_)t;Ic[Llt_u,_llynot I)_

d_f'£_rc:n_i_1_c_d(_i__hu _hotol_nphlc ila_l_ry). Th_ i|t di_IL_u1_no_ 140 _o

c_)c_npoltdln_ _II_*L_ncc__ I_0 _Lnd15(J £_. ]_r_vloou1_ dctc_mln_d. A1_o_

_h_ d/_ dLn_I_nc_ _f 6_0 _L. _or Lhc low _i_im_:dlnfn_'_Ic C_LLc _n Lh_

t b-Zp
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li,r-I
,q lI ,-

C],. ._u..c;:.'h,A,"

Ya:l TI_,_ P,el:,rrr , %'crO.... vc. p<:_Jl I',.'_,," "ton (f%'.

I. l!u+,Ip Clas'_f_,- d._. d2 d3 d4 11 J2
cL:tio_:

_ra_fle lliitll I
i_w 140 <'.0 210 630 5100 3700

11_:dium 1.10 400 310 630 6400 4300

High 100 560 370 750 6400 5700

Xl. _lat Clnnslfl-

cat_ on

Trnfflc llatoi

Low • I00 350 ii0 350 2600 2800

Me.d_um 100 450 if0 420 3200 4300

High 300 600 300 700 4100 6000 !

_'Igu_ 6-1. Repr©._.iltatlvL_ConfiF,orl_tiOn For llump And
Flnt Cl_._Iflcntlon llllilyard.

m
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_ ,_ _:_.I_,,h:_,,,. , _ i_ _.

1 g-!

"x'a).AT}'gq [_ .._;',._:,_,z!.;;tJv., Diz,v,zr. :r ns (fl:.)

d ;L

I1J,':_'.,qL:,'iti 230 4300

Sm.'_lI IJ*du_trJ al 170 3300

F_sure 6-2, R_prcsentative Configur._lon For Flat Ind.nLrtal t_d
Small Indoatrtal Rallyarda

6-31
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Pl_pul;tl:lon llt_nttl_;y Attalytten

1, Ll_cnl Avl_t'n/_ P_lpu]l!tl_l!! l)l_nllltll!ti..f(lt" _aln__ll_. IhlL1 yJivthl

In conJullci:lon t_ltli the 1:_111 ylicd cullfl_;uratLon nn_lJ.ytieu I colil/ml:i_i:-

l;_ud centiuu dal:a i_au _lccc_u_d I:u i_btllln lllte tlpl_clflc pOllulatlon thl_l for

cllcli of the 1;_0 1:4111 yilrd_ uelccted for" ciinlllll_aLlon° Thu ol_Jectlve wlltl

I:o obLnln local livet'lil_e pulnillii:Lon ilcntlltleu In Lhu _lrunts iidJaccnL I;o Lhe

rtlll yni:du, l'h_tle dllt_| wet'c I.'cqulrud co liccuratcly litltietlti th_ i'llll y_ird

nol_ ll:lll_lcL I.n I:ccltiIJ of equlv_ilent null_er _£ pUOllle uubJeci:ed to blly-

l{i_llL Avcrnile tiolutz Lcveltl (Ldn) llre,iter tha_ 55 dll,

l>lle pOllttlJitloil illttll wllu l_L'llei'_ltt.'d by Gontlolldatcd Analyueu Ct'lltci.'tl t

lilt, (L_CI) ui_Kng _llc_.i" .'iite I l Sy/ituiii (lll_ll blitll_ llllli cuillputl_t lirui_z'_l_i

which lllCO_'}lorilLc 1.910 block level c_nuutl d_itao _hlli pro_icam acczuaea

mid _uJillanrltca I:li_ 1_70 celmliu ai; tbc blocl_ and block art, up l_velti mid

lll/io e_i_£1_tt_li Lh_ 1977 |lUltUltitJ.Oll for tll_ ll_lectt'll ul_llll_ at'elili blt/l_ll on

uuch lll_O_l;lll_lon il/i liubl_ ul:iltl_y COlllll_lonii rind r_iiidl_lll211i_ _onuti'uc-

_oll l'_itll/i. Tllu GAg1 /ly/ti_l_tll p_'tiduc_d it lilll;_ll_rliphl_ |+i'i_[lll_ llel)o_l: [0f

e_ll_li of i_lit: 120 t'_lll y,irdii, _uliilil_tl o£ tll_tic i'_ilot'til ;ir_ illio_il In

X%lipendlil 'it l"lllui'ea T-I lllld 7t'-2,

Pi'lllilllliliil_y lin_ilyuetl llld/cliLud ¢llal_ call yai'd nt_i_u could £inlUtC!_

popula_loll_l wl_h.tn 20U0 _o _0UO £_. of _lle yacd boundar/_/i. Tliucafora,

_(1£ I_tch rlll_ ylli_d I_llC utudy _lri_il _eli:ctetl vim rectanfiiiln/" lit I_h/ip_

cltt,mdinll Lhll l=llg_ll of Llui y_lrd complex lind eigher 25(}0 fl;, or .5000 [_.

oil uttlitlr tlidll iliiliiindlllif till the tiiltl Of I:lie yard (l,u, I 5000 f_. for

clati,lflcatloll ynrdti and 2500 f_. for llidUritrlili llnll tlv'i_tllyarllti), hi

_acll Cllllil I tll_ ull:_ _lll_l[lc ol" local llVl_._'lllili liollillll_ll)ll IhJlllill2_ 71Ill

lilll:lllll_ll II_s dividing I_llll conputt:r I_atli_ilil;l_d 1977 liOlUlllli;lllll (llltliluc_d II)"

Ellll I_lll_ptli;ul? lllllitl_illll) l))t Lllll lll_'l_Ll I@lllllll Lllll I_:_llll_illlil_ I_llol'(llil_l_llti

(l_l_lu(llnii I_ll_ r_ll _#lli'_ lll_llll)_ 'l'lil_ r_ulil_liifi iivill-iltll2 llOliul/ll21oll dUli/ilE_

7lllllii_i 111i21 tillOWll 111 _111)1_ '1'-_1t AlipC:ll¢ll_ 1'.

II
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2_, .l|!._!.l:.rlhutlon c]f l_l] 1 Y_,_'_ll, by i),_ulr,l l:y I;l_irJJL

_h_ [_urcu[It of "_LLI]II_I__iLJ.ly_L_du ].,_ _ilch d_L_z_Ity cl_,i_t_ or ri1,_gu w_u

colnl3Li1:udp 41nd t1|czJu v_luuu llx:_ _hu_t_ Ii_ Tal)l-u O-IU.

Ti_ _ivu_J_lu dun_£ty wllltuu _znd pu_'_:_t_t dle_t_'_.bu_£o,l o[ rill.l y;L_d_

rul_:uucnt.) t|lu tc_L_LI |)op_l_Liun of I:_111 y_L_du in _;hu _uui_uc_.Lvu l_l_ic_

_cll y_rd catullory (tyl)_ _iE_d _:r_ff_c r_it.u) Ii_ l:llu _IIIILII p1_icu ui_.e cl_lu_

i,_ .'



UISTRIIIU'I'IUN OF t;A_LI'LE I_A[I, YLUJ5

OY I'OI'ULAI"IU_I I)ENSI'I'Y IIAHGE

l+l_lce 51zc |'Itlcc Slzc PILtcu 5Lnu

Vollulat£on DunoLty Icus tlldlll _OjO00 to l'opul_ItLun Grc_itur

[t_kxll_c 5UjO00 250D000 llc_101_y l_nsc titian250j00_)

(|'Colilu/t_q,lll. ) PcolilC PCOlilC (l'coplc/_tl./ml ) pi!oplc

<500 0 4 <1000 b

b00 to 1000 6 5 1000 to 3000 10

lOOO to 2000 13 6 3000 to 5000 13

2000 to 3000 7 7 500U co 7000 2

3000 to 5000 2 10 7000 to I0,000 2

5000 to 7000 2 4 lOjOO0 co 15,000 3

70(}0 to lljO00 2 3 15,000 to 22p000 4

/,

m 6-3t,
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TABLE 6-1L

DI_TRIIIUT.[UN UF IIUIIP YAIU)5 DY I'LAGE SIZE,
711AFFIG HATE CATEGURY ANU POPULATION

Dl_151); Y RAHGE

Poi)ulat.tou [|unlbcr o[ Y_lrdu

L)lace 5'll:e l}_lluity R_mBe Tra[[ic RtLL_ CliteBoL'y
(Tlmuuandn of People) (People/lille 2) Low 11_(llum lilsh "I.'oLal

<500 4 4 3 Ii

50U-IO00 3 3 l D

1000-200[) 6 6 I_ 16

2000-3000 _J 3 2 8

JO00-5000 I i I 3

_000-7000 1 i 1 3

7000-1 IO00 1 ] ], 3

'£o_,tl I_ 19 14 _2

<500 _ 1 I 4

:_)0-1000 2 2 1 :_

1000-2000 2 2 1 5

5_2_0 ;1000-301}0 _ 2 1 5

_UOO-5000 4 3 2 9

_}00-7000 1 1 1 J

70DO-I I000 ] I I 3

l_ lZ 8 34

. <10o0 2 _ I ._

1000-3000 3 4 2. 9

JOOi_,_o00 4 _ 3 12

_)OO()-.TO00 I l 1 3

_51) 7o00-10000 1 I 1 3

I(}000-I_01)0 1 1 0 Z

[_ 1 _(JOL]-22000 1 2 l 4
_] __ T,}cal 13 16 9 3fi

_" T.t.l 124
=

!

I 6-35
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TABLE 6-L2

DLS"I'L(IIIU'fLUNUF FI,E_ CLA5511:ICATLUN YARD5

BY P|.ACI_51ZI:i TRAFFIC L_AT[_CA'I"EGO[t¥
A_JD POL_ULATIUN UENsIr[y RANGE

POpL|IIILLo[I Ittlt_)cr o_ Yardu By
L'lacc51:_c l)eL1ui_yRange T_af[ic lhltc C_itegory

(lJopttllttioi_ I_.4|L1[_C) (PCOplC/L'lti_ Z) Low llcdiut_ ilil;h Total

_SOO 6h 41 21 12b

5OU-IOUO 6_ 31 16 95

1000-2000 103 65 33 201

I_ LUuu than 5ObO00 2000-3000 5U 37 19 III_

3000-5000 16 10 5 31

_000-7000 16 i0 5 31

: 7000-11000 16 10 5 31

'rn_91 . 321 204 Io/_ . 629

<500 14 9 4 27

500-I000 20 12 7 39

1000-2000 20 12 7 39

2. _O,OUO t:o 250,,0L}0 2000-3000 20 1_' 7 39

3000-5000 39 24 13 76

5UUO-7000 IL 7 3 21

7000-11 [)OO lI 7 3 21

Total 135 ;_3 1,4 262

<I000 17 I0 6 33

I000-3000 ;/9 18 9 56

3000-5000 34 21 11 66

5000-7000 9 5 ] 1_

3, Greater than 250,000 7000-10000 6 3 2 II

1oooo-1_uo_) _ _ _ Is
.l_tjoo-_._2__o_o ,z.L.. , 1 t, 2_

To_nl 115 70 37 222

l l 6-36
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I_I11,_O-L]

I_Y l_l_.(_E 5I;,_E AND l'ol'LJi,A'rluI_ 1)1_I_:_IT¥ ILANL;E

L_ i_u iii _.J..n__.

(l"hour_l_,:ldl_ o[ L',_oi_l_) (L'cuplc/tlJ.lc '?') 11ull_r ,_[ Ya_'du

'_5UU 170

_O0-1000 L2_

1000-2OUO 272

50 _LO00-3OUO L.53

7(100-11 (IOO ,'t:_

;_4_)

_SUO 24

IOUII,-:_OUO 3_

_(I-ZSO 2000-3000 _6

3_)O_-[,OUU 69

_,0UO-TUOO L9

70(ID-1 ll_)L| ! 9

23_

'_lOOO 44

IU00_L/O0 7]

].00(10_J.5_)_)O ?,1

2_

1

!
_7

I



_'Ali LE _-16

D[_'I'I{_I_UI'IOZ_ UF _LALb [NIJU,'I1'I{LAL FhAT
llY PLACE _I_,E AND PUPULA'rlON DEN_II'Y ILANGE

LJ_pLLI_LA:[Q It
Place SIz_ D_ilzJ_ty l(_ing_

(Thoa0mldu o_ People) (l'co|_lu/Hllu 2) Null_L:ro[ ¥_rda

<500 253

500-1000 11_9

IODO-2DDO /_J4

50 -'ODU-JDOU 2:_7

JDUU-.SOOU b]

5000-7000 6_

700[J-IIcJttO fi3

..... Tot_l ..... 1262

<500 13

_)O-lOOfl 20

I(/00-2000 20

_U-250 _000-3000 2O

3ClO0-SOUO J_

,500_ 7000 11

7000-_. 1.1000 1 ',

To_al 1311

<ll)O|) 23

IDOO-JOOO 3_

. 2000-5U00 47

._OUO-7OUU 12

_O ?UO[}-I_O00 H

J._flUO-I_UDO 11

15000-22000 l fi

To_a! 156

u 'ro_ L551
n
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lb_IL YAl{ll llOiBl_

Gillie!rill IJt_llcrll_tJcJi _ _l|_ Lhl_ H_;llll! _hJch_J

Th_ i|oil_u u_uL'ccu idun_il_l_d 111 L'_il y_l_d_ ln_h_d_ iIiovin_ _llld

l_tion_y UULII_C_I_whlc_l h_lv_ va_'_lnB duBru_lJ o_ l;_u_llnlLy to _ln_ _ln_ll_c

d_p_lldlnB un _h_ yll_d I:yl_ _ _L_ll¢_oll_ lilid l_ut_l_t_'y° _o_ii_ _ _ll_ lloitJ_

b_. c_|l_l|ol_l_y dl_l:cibul_d _ll v_rlouu lJ_cti_ll_ o_ th_ y_l'd_. I_vcn tllouBh

_o on_ _lno_h_l_ _lnd _o _ll_ _J. y_mrd boull_hirl_ ill no_ |;cl_ulbl_ wlthou_

conuld_c_lbl_ _ddltion_Ll d_flc_l.i_lv_ chisel on thu _16_ r_lil y_l_d_ In _h_ I_,_.

_ll_ I:_l llnnly_i_ wllu _h_l_ _h_: i_ l_v_ltl ol_ th_ pc_li;h_ _ o_ _l_l _!

on(_ _o_' tl_l_loN_r_ _lol_l_c_ llll_| _l_ol_h_l" _l_ i_oy_n B |loillE llou_¢_. In _fl_

_ c_ i_¢lnlll_ _ v_l_u_|l _ol_|l_l o_ tl_t_oll_tl_y) _oLl_c_l_ Eh_ _ol_r_ _

|_l_c_l_l_ L_ I_l_ _|_u_'4_ln_ oc llul_ u_ on-o_ _v_ll_, For _|l_ i_Vlrl_

_ _l;_l_l_ilt |;col_cl_ _ lln_ vlLl_l_ _l_l| I_' _h_ I_lI i_n_ll_/llll_, '_ll_: I_l_lon

m



AHOLII_r billJlC COIICCDt lot" tJlc [lo_fJu lnO(]ei WdS tilt2 _rOLl[)lll_ O_ rlll,_

yal'du by tWu Lypeu) ilu"lp alld fiat ydt'du) ,l[ld thcue IIl*ltn [uilctiollul

chmuification) induutrlai) and umall l.du_)trial yar(lu, lhc clauulflcaLion

yi11"du (Ire further i)epa_'aLcd i[ito iolI) IIL_dlUIZb inld high tt'af[Ic catcgot'iCu)

baued Ol1 the nll(zlberof rail caru chm*Ji[led per day. Thuu, thel'c: act

(.'ighl:tyFlcal yllt'du In the cOlal)o01te model:

• lilgh Traffic or Activity llumll Ghluuiflcatloll Yat'du

® H_dlul:l TC_[ilc liul;: 1) ClaUILLflcI|Llon Yacdu

• LOW "l'ra[flc Ihllllll _lautJification Yardu

• lilBh Trllffic l:lilL ClillJulfictlt[oll YilL'du

m llediun Tr(_[iic l:l_It Cl*luulficatlon ¥11cdtl

m Low '/t*_lf[lc FIaL Cltluuiflc_ltioll YIIrdu

• IIl(|uutrhll i'l(ItYlirdu

I _llll|ll IIIdtltlt_l_ll Flat Yllrd_

l"h_ bil/_lu l'ot' tll_uo Broullin_ll I (ind th_ _lll)l)O_till[l datJi Oll tll_ Illlll_l)UC O[

yIIr¢|l_ alld Lhtll_ diati'lbutioll by locatioll) ]aild u.u, ,m! =r_£[Ic l_v_l,

wui'e duveloFud ill (_ _ll_l['ulld _'llCd IIHIL'VCy Colldu_:ted for DOT. 5 The IlOJ.tl_

_ll<lcll_lo_ filod_l lu Lhu_ _l|llc [l I)ll tile avll_l_ ntlp_c_ uf _Oll_CCtl _ltll

ilctlv_Ly lev_. [ol + c(Ich of Lhc clll_ of y£*i'du which _lF_ cl£hct" i)£e -

_t_d in tll¢l _f_cc_c_i| t_CIll|_ ol_ d_CIV_(| [i'Ola tll_ _tiltl_ticlll IJit_ll

pru._ntcd tht;rt:.

A _Chfl_iL_C dllt_lllll [o_ Lhu _lll_£ogid yll_d Iloll)u llrlVur_ CIt_|)oIl,_

1inFliCt _)doL outlinin8 tll_ biitlic _lcr_:lltt_ o[ LII_I Illodl:l and thu required

lnl)llt J.n_Ol'lm_tl.oII lu _howll in l_ll_tl_lt 6-_.

Reil Y_d N_)I/_ SrH_re(_t_ and l,_._v*_lu

_ pcadomimmt noln_ _oucceu [or e_tch cla.u ol rail 7(_rll wec_ ld_nti-

[led by _:x_mtlll,8 tll_ lltllc_l_ur_ trod data b_lu= tm c+lllco+td l_qulpmcnt and

AAR tlt_Iff a_d cim_ul_alltu l)rUv_tded _d(|ltlomll Ihlta un pote.ntl_l _ol,_

b'-40
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N[JHIJEI_ 01"

NOZSE SURFACE IIASL*L I NI_ Ldn

SOUI_CES NOISE LHVHL!_ YARD , FOR L'ACIIACI IVI'I'IIgS SOUI{CE GROUP

I • GI_OblE'IRIC

SOUIICE SPI_EADItlG

LOCATIONS , , IL • AIR AND GllOUND

2 / IrIYAI,DS I AI,SORP'I _ON"• 51111gLDING

COHNUNITY NO I,'3 i'1

l I_4PACT {AOVHI4tK:III':SPONSI::,I_NI) I

I}IIOI,A(;A 11; D _ NOISI_ I,I'_L' L

lll':'x'ONp Y/IIII_ _ [,'ACTOR 11"I1 AND

ItO!INI)AIII E fi I'OPUL&'PIONHXPO,_I_D

F_GUI{I':6-3 - IIAII,IIOAD YARD NOISE INPACP i_l)l:L

i? i

%



_ourcetJD acti41tiun_ a_d level0, The Idctltlfic_ nolue uourcen [or whic|l

n huff|cleat noise data b_ioe were available to detcrmlnc a utatiotlcally

me_inlngful a ccra_e level were included in the r_*il yard nolt_e model.

Thu major noluc i*ourcc_ which hlr¢u been included In the rail yard nolu.

model and ilealtll/wclfarc impact model arc fluted bulow accordlng to yard

typu and function ct|tcBory;

• IIUHP YARD - NOISE SOURCES:

• - HR - _hmtc_ Ectnrdcru (Includeu Group, Intcrmcdlntc,
and Track)

IIS - I|.mp Lc.d Switcher.

I[( - In_t [(utard_ru

lIS - l'lakcup Switclmrs

Cl - Car Impactu

IL - Idlin E Loco_ti'¢elJ

LT - Locomotivu laird T_nta

NC - RcfrlE_rato_ Car_

I,_ - Induntrlal _.d Other _wltcbcr_

Oil -- OUtbotntd Trlliufl (Road-ll_t|l plt|a Local)

- lit - Inbound Trainn

n FLAT CLASSIFICATION ¥AI_D - NOISE SOUKCES:

CSF, - Cl_l_siflc_tion Swltci_r_) Y._nt _:mi o£ Ynrd

CSN Cla_nific_clon Swltch_rn, Wcat End of Yard,

C1 - Car Imp_ctn

IB - Inbound Tl_alnta

Oil -- OtltbOUlll| Trlzlna (Ro_d-Nattl plus I,OCt_l)

If, - IdllnB Locomotlvnm

- LT - Load Tent.

•. • - RC - It_friK_rator Car_

I 6-t_2



• FI.AT INDUSTRIAL YARD - NOISE SOUl{crs:

sE - Switch En_ineu

CI - C_r Impacto

I5 - Inbound Trains

OB - Outbound Tr_linu (Road-lhml pluu Local)

# SHALL INDUSTRIAL FI,AT YARD - NOISE SOURCES:

- SE * Switch EnBineu

- C1 - Car Itapltcta

- I_ - Inbound Train_

- OB - Outbound Tralnu

'll_t_ yard nolu_ .aurora tdmttifi¢d but not Imd(_led Include horna and

whlntleu, locomotive hrake squeal, wheel-track ncrecch on curwa, loud-

_peakcca, alack pull-out (b_twcen caru in outbound traina or cucu of

tara), comproau_d air rcl_a_ from car air brakc-bl_ed and pneumatlcally-

operated nwttclma and retarder mechantum,, and other unidentified yard

©qulpme.at. llowuv_r_ tlm Indic_tioti_ [tom tlm data ba_o ar_ tlmt)

_ithouBh th_ non-lncluaioa of tlmnt_ aotlrc_a (which may b_ preheat in _ama

ya_da_ and typ_J oI yard., but not in othc*ru) rt:aulta in n d_ltr_ of

uncorta/nty in chu dcc_rminatlon of the overall noia_ lr, vela at rail yard

houndari,_a, tha major noin_ noarcmn identified in th© prc_c_dln_ yard

nol_Q nourc, lint pcodt|c_l noi#_ l©vela and event rata. nufficl©ntly hish

to ptnvidn _ood indic.torn {or tha noi.a _nvironment and impact nt _ltt:

rail yard bound,rio.. It ahould bo noted tim[ load tnnt £_clllctaa w_ro

aaaumcd to bR locat_d at hliOl l_vel n_tivity hump nnd flnt claa_IficatioR

yardn onlT, Thin an_umptioa w_a I)a._d on nurvuy data provided by tim AAR.

Althoash tit. _xact location of nourc_a in variotm portion, of yard

complcxc_ nr_ unkno_rn, thcr_ ar_ lo_Ical _mtirc_ 8ro|tpln_ am| Iocntlon_

Co co.aider _or placnment o_ Kroup_d .ourcmn. In£ormation d_rivnd Irom

th_ EPIC rail yard m_rv=y, _hn _AR, and cnnaultanta rcg_rdin B ra_l yard

op_r_tion_ wan ttB_d to d_volop raanonabl_ _ourc_ Eroupin_ and groupplacam_ntn within th_ yard compl_x©a. For ¢xample_ it wao Au_umed that
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locolilotIv_ [o_Id teut _t_ItloniJ rind tltora6o of idlln B locolnotivecl wolmld be

po_itioned Iii the ficilcrol aru_ o_ engine rupllir faciliti_o.Durln 8 the

I_PIC rilil yllrd survey it won (_buurvcd that casino repair facilities were

fruqu_ntly _Itnllted n_llr th_ ma_tur rctllrdcr cad of the cltlu_Ificatlon

yard* '_llerefore, the Itltliltcrr_ttlrd_r noIu_ _otlrc_ 8rou|} w_u _tluumed to

include idlln 8 locomotiveu tllldlotld tout utntlono, It _ee_led loBictll to

furls a llOili_ source 8fOUl} by COltlbliltlil__wltch cn_Ine tlnd inboul|d trnltl

opertitlonlJ (located in tile recetvin8 yard) trod another 8roup by coi;ibinin8

other uwitch enaine rind outbound train opt.,t'atioiltl (loclited in the depttr-

ture yard),

¢l_le hui11p tllld flat claunlfletltlon rttil yardu were thutl atJ/lUltlttd to Ilii'v'_ /_

noJ.ne source 8roupn wllile the flat indut_trial tllld nmall industrial y_lrdn

Wel:l_ tl_llJUllll_d to hov_ 2 llource 8rOlliill. In th_ Lib¢le%lcl_ o_ tiny spcc-t.171e

li_ltll Oil ylli'dt tlctl-¢lty p_i'llliIt:t_ru I It wiltl lll$13Ullii_d thllt thl_ d_iitllnc$_l illOvt_d

by _witch eilElnug ttlld ffbonnd lind outbound locomottve_ tire equal to tll_

recelvislll _=ntl departure yard lenl3tht_ o[ the huinl_ and flair elanntfic_tion

ytlrda, tiild to tll_ yllrd lt_nsthn of the oilier Industrial and n_tlli tn_lun-

trial yard types.

2. Average Noin,_ Soure_ 1._w_la

Tll_. rail yard asia= dirts banl: provided livt_rllfle (ellcrSy boats) nellie

l_vela (l.avs) lit ,I dlntallc© of 100 feet from the nouctn for each of

thn major noise source= tdcntf/led. In tli_ ella© of tlm¢-vttrying noinn

lee=In (for r©tardor, car impact, locolnotiv_ penn-by, nee.), th_ avuraSen

of thn maxlmnnl A-wolllhtcd uound Icvetll. l,tivlI (max) w=r= col_piltcd.

_n addition, for movin_ noiitccn (switch _osillen rind locomotives) and

lntvtmttt_nt llourcnn (rl:tlirilcrn and car lmpactn) an SENEI, vl_lu_ wan

det_rmin©d from l.av/i rallies and tile correnpond_.li_l _v_nt durntlon (or

tim,-hi,tory). Tht_ l.ilvl I anti SENl:k rallies w_rn calculat#id _ccordin/_
to

i n 1.1/10l.avH ,, i0 Io_ }: I0
i-i

SI_N_:L - l.av B (max) 4' lO lol_ll _ ; moVliill

i SENI_.I," l.,ivii (ma_) + 10 loll _:; stl_tiollary i_ourc_:.



_lt_ re t

L1 = Heaourcd nellie level for upeclflc cvellt ij dBA

n *, Hu1_ber of 111_Utlrt_m_NtL;for each ootirc_

Lily8 - Average or nver_Be _la_llnu[nnoi:m level_ dBA

D - ShortelJt dl.tnnce between ucotlonory observer

and t;ource path

V - Source tqmed

E = E_fccctve duration) oecond_.

Th¢ re_ulto tier ohoml in Tal)i_ 6-25.

The flat yard owiteh enSlne tloloe level repreucnto tile nettle level

for an acceleration condition asooclattld wlth "kickins" (decouplins) care,

anti puilln8 ouc *l cuc or block of care. The bump nwitch t:nslne no£ou

l_vel, r=prcocnto a condition of constant velocity for huln1) owltchin8 and

other _wtccb ©nsln_ op_raclotm nc a oteady pull. The lntesrlttion of tll_

nolo_ lt_v_l time hi_torie_ for retarder tllld car impact tloino e:v_nto ltivca

in thu dnca bauQ Indlcac© avcr,tS_ efft_ctl'¢e (lur_ttion_ oi[ I/2 and Ill

_econdo) rv_p_ctiv©ly.

Noifl_ Generation Hodela

_|le hOllO farina .calo _alect(:d to aa_etl_ rail yard heine, lrapncC it*

• chit day-nlsht avcrltSu #ound iev¢_l, Ldn. _erc£ore, alllco cite rail yard

nol_c mod_l l_ de waloped from Ine*lour_(I sound level0 for (!nell lndivldtuil

_ource) _ baseline Ldl I vllltl(t lit r_qulrt:d for illicit _tourt_ nnd for _aclt

Level of _tetivlcy. Ilowu_r) tile eml)lrlcnl data ba0t_ on rnil yard _ourcu

heine level_ in 8t:neral provided averaSe nolo_ lavtlla (Lava) and _insl,:-

ev_nC noi#_ cxponur_ level_ (_I'NEI.) au dloctmoed in Cite pr_vloua oectlon.

IC t_ nece_uary_ Clte.n) to eat the I.avfl or SENEL vllh)ol_ and th_ activity

1 't 1



',['At)L,E6- 15

_IOII]E5OUI_I_ L]_V],L_U_A|{¥

Hu_bo_ o_ I_vol o_ l_e_gy hvern_o*

Ho_tlo Sourcu i_A_ur_inonto LAvg , _I00 F_. (d[Jh) 'JENgl._1100 _'t.

_h1_to_"I_t_rdor I

GIcoups 'Pl:_ck#_lld
In_rm,di_t_ 4I0 111 I0_]

Inapt l_tardor 9G 93 90

Flat yard Ow£tch

I_ffJna AccoIornt£nff
(_[_tcot_IQ _a_ 1-2) 30 03 9fl (5 HPli)

_tAtlonnry _Ltch

(Throttlm Oet 1-2) 4 7fi

Id[ln9 Iw_comotLvn
(Thxottl_ _t I-2) 6] 6_ -

l_rnp _wlte.h I_n_j_n_, I_E, 6 78 9_ (4 MPII)
C_nnt ant. Ope_d

Car _{mpac_ 1,33 lOO 92

Bo_r_qorator Car 60 6_
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parame_er_ developed in thu preceding fleet[an, to col_ll)Ute Lhe bflfl_iin_

Ldn vaiuc;J. The e×pretJ_lonl_ for Ldn will wiry dcpendin 8 ol_ the type

of _ourcep (liiovln_ or u_ntionlL_y) j _lnd mode of opccntion_ (conclnllouu_

qu_l_i-conE_nuoun or intcrlalLLclic). Thuu_ ghc Lwo b_uic g_ncr_ll _xpr_ll-

_ionn for Ldn _IC _| 8ivan loc_Clon _r_;

Ldn = SEIIEL + 10 log (HI':d + lOltEn) - 49.&, and

Ldn - Lcqii + lO lob (Nild 4. lOfflln) - 13.8,

HI:d - nualbcr of dllytime uVcnteJ (or oc_urreflceu)

H£n - n_nnber of nig]lt_lill_ _vellgfl

Luqll - tile cqui¢411ent or average uound level for 1-hour perlod_

Nild - number of hourn opera[In8 durin 8 the day£iln(_

Niln " iiulnb¢_r of hour_ opera[in 8 durin 8 nlBhttime

'I'ha day_ime and ni6ht_1_,m p_rlodu_ an um_i_ _re defined an

7 A.H* _o l0 P.H._ and l0 P.H. [o 7 A.H., ruap©c[ively. Th(1 _wo Ldn

_xpr©aolona abov_ _lr_ uflc_d wi¢l_ the baa©lin_ noI_o data to compu[c l,dn

valuen at lO0 _en_ from the _ourcu. The latter of the two _xpreualon la

applicabla _h_n Leqll r¢_ain_ [h_ _a_ _or al_ houru _tm nourc¢ lu
opc_rat_d. Th_ _yp_a of nolo= _ourcca for _4_1ch _hio condition wan

de¢ermincd _o hold ar_ parked re.frls©rator corn. stationary idling

locomottvea_ and locoraoglva load te=_, The _irag _xpreanlon for Ldn ia

appllcnhl= ¢o moving =ourccs such aa tim _wlgch ¢_nfilncn_ and to l;|turmi_-

c_n_ nourcen ouch an car impacts and retarder noi.c=s.

^ _or_ detnLlcd dtacuualon o[ thc d/ntrlbuttoa of uourcen in

the rail yarda and the. m_hoda and aaanraptlonn ua_d to eh_vulop activity

parametern (numhnra o_ _venca, bourn of opt:ration, etc.) _a praaonted in

Appendix |1.
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lb%IL YAI_I] tIOISE IHPACT

]L£111 Y_lrtt Bnundtlry HuJue t.t:vulu

_I_ |J_u_lltxe L_|n vtthzeu foc the rill1 yilrd nolu_, tJoureeu w_r_ deter-

IAin_d _ro_iz I) £1vt_cllSt_ +Jou_c_ l|OlU_ ll_vt_IzJ ill +J rcf+2_nce dltJL_Ince of

100 fl_etp 2) full yard uource +Joc_v_Ly £tnd op_r£scfontL1 p+_rltmec_rul _md

whleh fo_+_ted the bin+It Input d_r++_ b+_tJe _or Lhe r_il y_ird Imp+JeL modt_l.

Tht_ _t_n_r_1 e_pr_nulon _or eomput_.I_p. Ldn v£_lut_ will b+_ dlucuuued It_

+t [ollow_i_ ,,_eClOno

_Xi_Zyul, o£ elm _ptc ++L_+vey _Ittt_, Ii_d_e_Lced _h+tCj in l+cll+:c_tl_ hump _!

£I_ elauti1_le._on c_t_l 7_rd+i h_tve ._n _tiymmeL_le+tl cotlf_Surlttlon° Au +m

r_tlul_ Zl nc_ zlnd £t _ y_rd bOtl_llld_ry d_+JLtlllC_ w_it+ l_tl_sncd to 4_i_c[l y/l_d

_lOU_ct_ _xni| _i_ |+tln vl_lu_ w£1_ _i_t_ll_C[ _or l_ch |_OUlld£1ry _ll_c_. _'h_

£_en_r_1_+:e_l ¢o_illur_ion_ nntl dlment+ionu for _tch r_il y_r_l tyl+_ _tr_ _ho_

_n PISmire, 6-I ._nd 6-2. A _umm+tr_ llf_Inl_ of _h.+ InpuL d+_t_ Ii_++ l+dn

v_lu_ _t_ ii _unctlon o_ d_zmc_ Lo _h_ l_e+l_ _n_| ftlc u_le o_ thu _nrd

bounda_ i_ pr_+_n_ud on Tiib1_fJ 6+-16 ch_oul_h 6-19.

l+o_na +Impact ^na)y_i+_ Hl:thod

Imp_etl a m©l:ho_l Io required _oc eompu_In_ _he+ numbcr o_ |Jcople: ©._Do++cd

b_ _t_r _hla e_©_ion Icvt_Ii +mn_! _hm noi_i_ r_tc£n_ _e+_t1_ _e1_et_d I}_ _hc

P_PA _o_ Imp_c_ _u_m_nC nr© ot_t1_nc<t _+n th© _n_rodtle_ion _o +_:ec_ort 6.

_Pho I_pA Lcvi.'lo Document Ira++ _ndIe+_d _h_t+ _or cnv£ronm_n_1 noi_ 1_vcl_

wh_el_ _© b_cen 0 nntl 20 d_ _bov_ _h_ _ded_Ci[1_d _hre.oho_l no_ ZcvuLu

m
1111e_rl 7 wlth th._ i_v_I. Aeco_d_nP.ly_ chc _|e_rec of _v©_n_ c_l+o_++_ t+c

a_ _'+_cC_or+_1 Jmp_c_ (_I)o For _x+mm_bt_++ ._ _+I..I (or _+ttr_ +" 7_ _I_) _h+m_:_m

+_1_+ . /



TABLE 6-16

IIUHP YARD NOISE SOURCE COH'fRIBb'rlON TO DAY-HIGIIT SOURD

LEVEL (Ldn)AS A FUNCTION OF DISTANCI_S (dn/df) 1'O
NEAR AND FAR SIDE OF YARD IIOUHDARY_ AND TRAFFIC RATI" CATEGORY

Ldn (dB)@ dn/d f (ft.)
TRAFFIC RATE CATEGO|_Y

Sourco LOW HEDIUd IIIGH

Groop Noiac 8ource Nuar Slde Far Side Nuar Side F,tr S£de Near Side Far _;tde

(a) @140 £t @450 £c 0160 ft _680 ft @180 ft 0560 ft
Ihttap Swltchurn 65 60 60 63 69 64
Inbound Trttina 66 50 61 61 68 62
CompoolLe Imvols 68 62 71 65 72 66

(b) @210 ft @630 It 0310 It 0630 fc 0370 £t 0750 £t
R_tard©ra (tiant_c

and Group) 86 72 05 15 8l l0

Idling Lot@re@L/yea 70 60 70 66 6fi 59

Load T(I_t_ ....... 7.5 69
Componite. l_.volo 86 12 05 75 87 II

(c) @210 ft @630 ft _310 EL 0630 ft @370 £c 0750 £t
Inert Rocardera 68 54 67 51 69 5{I
R_frI_ratlon Cara 66 55 69 62 69 62
Car Imlmcta 71 59 10 63 70 62
Composite L_veL_ 76 61 73 66 76 66

(d) OL60 £t @650 ft @140 It @680 ft: 0180 ft _560 It

Hakeup Switclmrn 68 62 11 65 II 65
Induatrlal 8witch_rtt 69 63 68 62 72 66
Outbolmd Tralna 65 59 68 62 69 63

Compoat ta L,_vel a 73 67 74 68 76 l0
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TAIILg 6-17

FLAT CLASSIFICATION YARD NOISE SOURCE CONTRIBI/EION TO

DAY-NIGIIT BOUND LEVEL (dn) AS A FI_{CTIOH OF I)ISTANCES (dn/df)
TO NEAR AND FAR SIDE OF YARD BOUNDMtYj AND TRAFFIC RATE CATEGORy

Ldn (dB)_ dnld f (ft.)
TRAFFIC RATE CATEGORY

Source LOb/ HEDIUII ItlGII

Group Holnu Bourcc Near Side Far Side Sear Sldc F_tr Bl(Ic Nvar Side Far Side

(a) @I00 ft. 0350 £t @IS0 ft @450 ft 0300 ft. _600 ft
Clsa_Iflcatlon

Swltche_ (_f) 69 66 76 67 71 61
Itdtound Tratnn 60 55 63 56 60 51

Camp@alia l,cvcln 70 65 74 6? 71 67

(b) @II0 fit 0350 ft. @Ii0 fit 0620 ft @300 £tt 0700 ft.

Idl lnlt Locomotives 75 65 76 67 70 63
Load Taste ....... 78 70

COml)O_it© l,cv:la 75 65 78 61 79 71

(c) @110 ft @350 ft. @Ii0 £t @t)20 ft 0300 _ OZOO _t
I_frt_laral:lon Cars 75 65 77 66 71 63
Car Impnct_ 73 62 77 65 70 60
Compositte l,cvvla 71 67 80 69 76 65

(d) @I00 fit 0350 ft @I00 ft @650 ft @300 ft @600 _t
Claa_lflcal:ton

Swlr.chea (l':) 69 fit) 71) 6/ 71 67
Outbound Tralna 66 59 6/ 60 63 60

C_mpo_lI:e l,_vel a 70 65 75 60 72 61i

,'I
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TAIILE 6-18

I"LAT INDU_'I'RIAL YARD NOISE SOURCE CONTRIBUTION TO

DAY=IlIGIIT SOUND LEVEL (Ldn) AS A FUNCTION OF DISTANCES (dn/df)
TO [lEAR AND FAR SIIII"- OF Y/dID IIOUNGARY

Ldn (dB) @ dn/d f (ft.)

Group Noitm Source Nuar Side l"ar Side

(a) 0230 £t @230 ft
Inbound Trailm 53 53

Outbout_d l'r ainu 53 53

Sw_tcl| E;I8/llull 69 69
Compo,ite Lc',rela 69 69

(b) Car lmpac ta 63 63
Compouitu L_vulu 63 63

I
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T?dH,I_ 6-19

SHALL FLAT INUUSTR[AL YA/_I) IIOISI_ t_OUI_CE CONTIIIIIlYI'[ON TO

IJAY-ZtIGI[T SOU[IU LrVI'L (L_hl) AS k. FIIN(:T[Oll OF I)[STANCES (dn/df)
TO blEAR AND FAR ,qII)E OF YAIII) I]OUl_l)_'gt AND I'RAFFIC I(ATE CA'fEGOR¥

Ldn (dll)@ dJd_ (it,)
Sotlrce

(;roup NoizJc Source Ne_ir Side l_ar Side

(a) @170 ft: 0170 f_
Inbou.d Traina 56 54

Outbou.d Tralns 56 56

_witch El_g 1lieu 66 66
CompouLtc Levc1_ 65 65

(b) CiLr Ir;ipltc t:a 59 59
Compouitc Lcveln .59 59
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is a iO0 percent impact. The FI rcIatlonallip for ocher Lda valucu io

81vcn by the following uquatlon;

1

F[ -_'_(Ldn -55) £or hdn >55

l_I - 0 for Ldn <__55

Iia ¢OIDputizlg _he numhur of p_oplo affected by rail yard notuo uuing

tha [z'_lctloll_il i_pact coil¢_p[;_ th_ laasnLtude of tot_ll imp_tct 41uaoclatcd

with a doILnad lavul of mr¢lrolun_mtal nolua la dotermlncd Ity Inllltiplyin 8

tim nuI_ber o£ people (P) exposed by O_e co£['cupondin_; fractional impact

(Yl) ValuO for a 81vi.'n:io£_o luvel and area:

P_I£- YIiPi

gNI i _ tll_ oqulval=nt nun=trot of peoplo who rcc©lv= a fr=lctton_l impact

_qual to unity (100 p_tc_nt impacted)° ThQ total impl_ct for all ar_0 or

rail yaxda under con_ld_atlos_ 1_ _lv_n byi

FIIPi

Nhore f:NI_ tliu._ in _llO to_al cquiw_l,nt number of p_opl(_ who a_'_ connidercd

I00 p_rc_nt Impacted.

ENI Hnd_l for Ra_l Yarda

• _]io FJ_I impact annlyslu enathodoloKy _uqulrun tho d_torinlnation of

tho va_l_tion o_ _dn wltll dtotanc_ from _ho _a£1 yard boundary° Tll_

/

_ourc_ _roop at any d_,ntancc (D) _om tho uourc_, la;
L

l} :l

" l,dn Ldn o- 10 loR (_o) - (k 1 + k2)(I}-Do)

II

1,



Ldn o - ba_eline Ldn value at DO (the yard bnundary), dl_.

DO -di_itallec frotLl_ourec to yard boundary, feet

n - 1 for [novin_ uourc_

n - 2 for utatlonary sources

kI -combined alr and ground abuorptlon coefficient, dB/ft.

k2 -bulldln_ insertion lobs coefflclcnt, dB/ft.

Thc bauollne Ldn calueu and k I w_luLm are llatcd in prt_vlou_ tnhlerJ.

_;c noise barrier (buildins) Inu_rtlon Io_3 cocfflcicl_t (k2) value_

Wore d©tormincd na a _unction of place uize mid avcrm_c population denrtity

(p) ranBo. Table 6-20 preseut_ a mammary florin& o£ the k2valuc_.

_Lo basic nol_c Impact rclatlon_hip ia givclt by I_I - (FI)A , whQro

tb(: _tKClt (A) iu I_ [tlllctlo_t of OOU_CU type (_ovilH_ _ or utlttionary) _111|

1_opul_tlolld¢L1nlty (p) I. a £unctioll of place .i¢_ and l_opulntion dcnalty.

tans¢, _m 8encral t',¢lulttiolln for computinR A wcrc developed on the baol. of

nilmlnatlnB th_ _rca lnnld_ the yard boundary from tho dato_mlaatlon of

noine impact aroao. _c ar_t cxpr_a_ion_ for tho two dl_fcrut_t typim of

uou_c_ aru fo_ ulthcr _c_cnt_ of clrclca fo_ _tatlol_ry ao_:rc¢_ or

rectangular =trip. £or _ovinl; _ourceu:

A

A 112 c°_- 1 (Do/b)'l)o ,_2_.i)o 22 • _tntloltary _ou_cn

Lo - ch_ract_iatic p_th lcn_th for :_ovln B aource, a.

_h_ davolop,_eat o_ tl|_dandify "¢ttlue__ppllcablc to th_ r_ll ym_d

_reaa In termn af [,lace ai_e mxd population dcn.ity _an_© wa_ pr_ntod

In n pr_vloua .cctlor_.

_e characta_atlc path length for the awitcb cnfilnca and loco_)tiv|m

w_rc determined on th_ bn.l_ of tl.." 120 yard _am|,lc uvaluat_d during tim

i BpIC m_rwy a_ p_oviou_ly dlacunuml. _c r_ultin_ La valt*_a rankled

from 2600 to 6BOO f_,:t_ dcp_ndlnR typ_ of yard aud traffic taro.
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TABLE 6-20

BAnRII'R(llu_Idlns)II_SERTIONLOSS COI'FF£CIEHTSAS A
FUNCTION OP PLACE SIZE AND AVI'I_AGE[)OPULATIONDENSITY IeANGE

Pble_ 81=e PopultLtlon Deaslty Inuertlon Loua
Thounandn o£ People) l_nse (pcople/aq.ml.) Coufftcient dll/ft.

<500 0
5000 to lO00 0

<50 I000 to 2uOO .O05
a|,d 2000 to 3000 .005

50 to 250 3000 to 5000 .008
5000 to 7000 .000
7000to11000 .008

<1000 0
1000 _o _000 .005

>250 5000 to 7000 .005
_000to 10000 .000

10000 to 15000 .008
15000 to 22000 .000

!

!
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The full yard nolt_e model wal)developed to detcrmlne the no/zJe

ilnDaCt ruoultln_ /_olii_rOUl)O of yard nolo_ uourc_u° The yzlrd lloino

uourceu ar_ izlod_led _ _Ither 171ovin8 polllt ooure_u or iI_ _tlltlOailry or

Bcouped polar uourcel_. The nofi_e _u]anatin 8 from each tlourcc Io pro-

[_agilted out to the dlutance wh_r_ the Ldn valu_ iu decreal;ed to 55 d|}.

111_ noIu_ attentliltlOlldiJ a [onctlo_ of dlutanc_ d_p_ndo on th_ typ_ of

uource_ tho up_ctral dlutribution of noltlo enursy p and th_ populatloll

denulty iiu discussed in prevloua lJectlon_. For each yilrd noi_e uourc_

8roupj the Impact, 81yen In t_rml_ of Equlvl]l_nt No1_c Impact (ENI), i_

obtalucd hy _ut_n_lllZ8 th_ noltlc _ourc_ group fzbipactoover th_ appropr£at¢!

nu*_b_r of yarda dc_Ln_d by yard _ype, fuuction and activity icvel_ and

r_c_Ivln_i laild t_/_ca;idplac_ a_ popula_iozl dei10ity.

To d_t_tr_1fi_ yard IiO_ llllpac_s co_put_ th_ EHI /or ctLch floilrc_ for

each yard catesory accordin8 to tht_ _ollowtzl 8 auquencc:

• S_lect yard tyl.: and aoit_e uource.

• Fllzd hdn o tram yard/aouree ;aatrLx.

• Compute Ldn lmr D for 1 or 2 dB d{:ercmentt; uain 8

appropr£at_: n, kls anti k 2 vah;_n relative to aouree
and popula_ton dcnalty range_.

• Co;aput_ FI for each t_uccaatsivu atrip area ualn 8 thu Ldn
tlvurali_ rulattva to rh_ atrlp houndarlua.

• Compura atrip nrt, a betwe,,m _ucc_u/l_V_ D Vl{_ut.'fl (l_ accord-
anco with tim typ_ o1_ aource).

• Co._pute ENI l tar each ntrip area truing th_ appropri/atc_
population denalty value for r.ht: plac_ aiz_'.

• .Sum tile Ehl I valt;ua to obtain the gNI par aourc_ for tht_

aule.ctt:d conditionn, flultiply th_ ENI valu_ by the. nu_l_r
of rail yardt_ in the l>articular yard category ._lected.

• }_t_pilat til_ proci_,dui'tl aad {l_lm I;he Ei_][ VIIIOuU [or till _llu

_ourcca_ all the. population 'density r_nsea , all the placl:
nl=u claauea and all th{_ rail yardn for the uel_ctcd yard
tyt)_ lt0d acti'¢lty lewl.

Repeat th{: l)roc_durc for each actLvtty lc.v_l to obtain
total I_1I for all th(: lard typca aulectcd,

• _peat tim procedure tar =itch o_ tho yard typea and obtnla
th_ grand total Vl{l _or all uourccas yard typ_u s activl._y
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A flow d/asrom for the modt_l elupmcnt_J otmd EHI co1_q)utln8 procedur_ lu

oho_1 In Fl[_ute 6-4, A COml)Uterlzod mnodol for the tall yard noluo Imlml)oct

alJuaaIJt_ontprosrmt_ned iiccordill8 to the obove relntlozmhlpu I wau u_rcluud

ulJlfl8 bau_Iimle nolou luv_l dlLta ilnd _¢tivity paramilet_!rl_Lo obtaln the total

ba_elilze I_I_Ifor all thv r_11 yardn. Bccuupe tile typical collfIguratloa

o_ the bump and flat c11[o_1_Icatlon yarda wau _luytlmtilettLcal_Lhu neilr oldo

one fat o14o I','NIvaluou w_rv computed u_p_|ratvly and added to obttlItz the

tot_Ll banolin(.,l_II.

/_.aaullna mld Study L_vuI Iinpa.ct

_[lteruaultu for the ba:Jullnu cauc ladlcate the totfll llOlU_ IiIlp_lct

ulldor CI1'2 12_JtlZllOte_d CU['_]IIC condltlolla for the [delltlL_Icd LJOUrCe_fl /It _l_

Lh_ ra].l yarda, The euttrnat_d total equJ.v_llvnt nul_lb_r of l)eoplv llzlp_lctud

(_ltI) la 1,161_610, whll_ the cortetqlondta8 population u_llou_d to r_l[l

yntd noltl_ og l_tn >55 dll iu 5)946)690. Ill addition) th_ total arutl

ourroundlng the raJ.l yardu O_l)oUed to Ldn _55 dll in uattnmated aa 14)610

aqunr¢ milan. The boo,line EI_I renul_a are al)owa in more detail on

Table 6-21 which pr_nentn tlme computed EN1 valt_ea for each yard type

ag_Ir¢_at_d by plac¢_ ul_e. _lm baaelln¢ population eapouud (to l,dn > 55

d_lA) aBgrugat_{I by yard type mid place _1_ are prv_unted In the rli_;ht

ham! columna of time table. In addition, the land area_ erpoaed to Ldn

vnlu_, exce_.dlnll ]5, 70, 65_ 60_ timid .5.5 dll _lte alan aulnlnttrJ.ted by place alze

an aho_z on Table 6-22.

_l;o l:cltltJ.v_ C|laflg(_ In _l;Ipac[: we_'¢: Co_p_tud _or [lott_ol_v_l_ _t th_

rail ),ard boundary reduced to I,dn (eolnpotllta) _ 75_ 70_ b5 _nd 60 dll.

A reduction to Ldn _ OO dB provldea an Inclination o{_ the mlnimurn r, NI

_)_p_Ct_d 1R aCgo_dlll]C_ t/,IL_h tilt' laoIIt e_te[_al',te an/tie rl:dllction t!_forg,

Tile. eo_poalt_ Ldn at th¢_ arzaum_d t_l£1 yard houn,lary dlat_lncu l.u

t}l_ _©VU_ o_ tll_ ¢_tll_ O_ th¢_ flOilll(_ Ont_l'SICll [Or tile /Iourc£!fl ,f,ll tile

liroupa nhown on ]'tqblea [I-57 mid IJ-fi (Appendix U), ,_t_ tmhobT_ OIl Tzlhluu 6-16

th_'ough 6-19_ time latg¢_a|: Talue for campanile lqh z wan 87 dll_ and th_

tango In l,dn (campanile) _oc tile yard typea and 8fauna of aourcea wan

.53 to 87 dl_, The nelectTd compon[t_ bounldnry I,da wan obtained by
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I Rail Yard_3 by Type,
[.'unction and Volume, V

1

1
-_ [ Location I

(Land Uue), U

1
----t *°*d I_ourct_ j S

and I,_ld Use

P ffoine Imptlct :

Number of Yards
P

n _:EII_ (is), /_rca In)
P

!
[4oit_o Impact : [

n E): gt|l (S, P), Area (fl, P) ISP

ffOitSo Impact z 1

n I:}:EIINI (S, P, U), Arch (S, P, U)

[ U_p

tloi._c Impnct :

n ]:}:7'El',NI (S, P, U, V),
VUGP

Arch (S, P, U, V)

FIGU|(_: 6-4 I{AIL YARD NOISE IHPACI TM MODEl,
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'rAl{LE 6-21

i_SELINE I'QUIVALENT NOISE IMPACT (ENI) AI'tDI'OPULATIOH EXI,OSED

Equ_vlllcnt Nolt{c lnlpllc_ (ENI) l_OllUlt_tl01
Y_$rd Type Plncc SJ._:c l_ponc_d

<50,000 people 50,000 to 250,000 p_oplc >250,000 people 1'ot_zl

ihlmp Yar,l_ 44,950 35,750 72,450 153,150 451,000

FIaL Cl_n_if{catlon Y*_r¢l_ 224,470 119,130 170,600 520,600 1,716,730

Indi.itrlal _Ind ,Small

Ind_m_rlal Flat ¥ar{ls 254,1t40 14,680 15_J,540 tlti/,660 1,778j68Q

TOTAL 523,660 230,160 /,0 7,590 Ip161,410 3j94{i,490

s



TAIIL[_6-22

I)A_I_LIHI:LAflD AI{I_AI_XPOSI_DTO VAI{IOUB NOI_E I.t_VELS

l_ind fir_tl12Xl)oUedTo C.ivel,Ldn or Grunter (_qu(ire Nilea)

l.dn l_lace Sl_e

_O,000 p_ople 50,000 co 250,000 people >250,O00 people Tot_il

15 B 5 6 17
o

l0 113 53 67 213

65 1,030 390 363 1,791

60 3,170 1,240 1,050 5,660

_ 10,000 2,550 2,060 14,610

m _ .......

i_•



rcducing tile noi_e leveliJ of the nolsiuzJt uourceu in tim noiulef;t group

first D _lnd col_tlnutnt_ to reduce noiuc lJource levulo until the deuired

col_lpouite botltltlory Ld_ WllU _chicvcd. For cXallllp|_ t ill ord_E Lo htlvc iI

inltxilaura colapouite boulldltry Ldn - ]5 dB for _lny uource Kroup, compooed o_

thrc_ laourcell I all lt_divldt_l uourceu would have to be reduced to _m

Ldn_<70 dl|. In ordcL' to achieve a composite boundary Ldn no Brc_ter

than 60 (111_ tim I,dn for all individual fJaurccu in the _rOUl_U except for

htll_|) _witche_" find lllbOtllld I|lld OtltbOtllld tr4tin oper_tiontJ wota]d have to be

roduced to tim Ldn < 54 dB r_tl_gu. TImrcforc. the I':NI for thiu latter

c_tJo Iu rc_ltttlv_ly _lll_Jll compll_cd to thu Ii_lUoline ctlo_. A /lulJLiill_ry of tile

alt_rnati¢c atudy lcv_l impacts IM _ho_t in T_ble 6-1

'tim l:NI value for wlriou_ _tudy lcvel_ can only bo _qppro_lmatcd due

to th¢_ uncertainty In _ource location nnd 8coupin8 In c,mh type of yard.

llow_y_, a coati,tent procedu_¢_ fo_ _t|cc_v_ly rcdu¢_nl_ th_ boundary

Ldn waa utill_ml, and tim rulativc chan_ in ENI coml_Ced to tho hn_-

lin_ c_t_¢_ pcovid_D a _ood indic_on of tim m_snitud_ of tim chanHe in

ir_l_act (or the dc_ct:_ of b_m:fit obtnincd by red.cin8 uourc_ nol_c

lev_l_). _m r_iativ_ chan_© in l_l)aCt_ _gI, _ ,:_proe_d aa_

I'-'NI bt_.llne

Aluu. tha _{I teductloa ( ENI - EIC[ baaalin¢| - ENI) can ba uoed a_ an

indicator o[ Impac_ clmn_a. _m total ENI valtm_ obtalncd ut_Inr,tim

COmDtlt_ t_C_|_ J_OIt_|l_ Cllacll outltn¢_d abova wa_a Iltled to I|llt_'ll_lll_ t]Icl

general Vttriatton of RCI and I_{I with compo=i_a Ldn as _hom_ In

FIEuCa 6-5.

i
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TABLI_ 6-22

DASELINE LA_D AREA E_OSZ_D TO VAI_OU_ NOISE LEVI_L_

Land _r_ _Do_ad _b Given Ldn or Groator (Squ_r_ _ii_}

Ld_ i,l_co Silo

<50,000 |)_opl. 50,000 to 250,000 _op1o >250,000 FCoDIQ %b_i

75 8 5 4 17

70 113 53 47 213

65 1,030 39_ _63 1,791

60 3,170 Ir240 1,050 5,460

55 lOeO00 2,550 2,060 14e610

z
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S£CT £ol_ /

ANALYSIS OF COST AND I_COI4OI.llC IIIPACTS

APHiOACII

'Ihiu _uction dctJcvibc:J the coucu a.d eco::omlc imlmcto of alter-

nutIv_ iloIi_ reBuhi_oty icv_l, on both the railroad Indu/Jccy _illd

indlvlduul roll carrierlJ that couhl bu iff[ccccd by iiJzpOuiClollof _A

nolu_ utand_rd. The cotJt and ecollolnIci1_l}_ctzJwc_e d_vclopcd from the

ill_OrtLILltloll[)ru_lo._ly d_ucribcd In the Sectlona 5 (Noi_e Control

TechnoloBy) and 6 (lhullth and Welfare Impact), The discu,slon of coot

and ccono_tic impactu that fullow_ IfJ bam.'d upon InfOrlaatlon 8cllcrl*tcd

frum th_ modellIi_B o[ call yIlrdu and rail yard op_r,Lclons, includi.B

l_v=l, of activity, a_ well a_ the _llJD_n_li)_rlt Of 1101£_ a_)iltcm_11t

l)rociidtlrl_lJ to co{hire liar/It cmlu_lon, from particular uourcc_. /_

l.dicat.d pr,_._lou.ly in S_ctlon _, _h_ nol.e control _chnoloBy

requireulent_ and cou_ c.tim+ttea relied UL;Oll _%prulimlnacy vernion of

_h_: tall yt_cd nol.e propaBatfon model. W_ beli_w_ that tho reflnc-

m_nt_ mad_ to _hl_ l.odcl _hould not uisnl[Ic_mtly _iltcr th_ compllnncu

co_t c_tlQ_£t agtl economic Itill_c_ _inaly_',ed,

TO durl¢_ thu catlm{Itc:d cOtl_a which c_l+r¢+l_e:llt l:h¢_ dollar anlou_lta

I|eeded to Comply with _p¢clflc .olut_ r_ulator y u_udy l_vcl_, cnpl_al

eo_tl_ wcru derived leap4 tl_It co_ta lot fIRflrray of .aleet¢_d holm:

Itb_tcfn¢ot proccdure_, TIle proet_dtlru, u_d w_£_ d¢liCl:il)ed ill d¢Itnll

in St:etioll _. +lhe capital. Investment. rt_qulred Lima nc_ anmulllzcd

a[ld combt.,_d with other _xpcndltu_c_ .uch _ op_rutlnlt a:,d i_allltcn_lnc_

(O&H) to.to on an annual ba;_l_ to c_pr©_ont th,_ tot_l nnllu_ll cotltt;to

_l_llt _llfl V_II_Io|I.5 rll_ul_or_ _ltud_ l_vol;;. Th_ cutlmacc, of co_t nro

calculat_d for the (::xtir_ _nllroad lndt,_try on th+: b_rJla of _11+:

unlver_ o_ y_cdt*. A di.aBsr_liatfon of tot;tl co.Lr_ to the lnd_m_ry la

d,_rlved alcoa in t.cma o_ il_dJ.vldtml r_lllcoad cmalmt|lee_ which ob3t _md

opcrat_ rail yard. for ,:ach of tim onnly_:_d r,aKulatory _tud7 le.wl..
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SInC_ _[ltlllOyl_dn_ O_ no_u_ llbltt_t_l_t pc(1ccdure_ _p_llLud _ut

o11_ Iiicch_lntuln to iil_t th_ r_qul_d z_ol_e r_;u_Ltory luv_lll_ ai_oth_F

option to a_hle_u thuuu leveltJ w(ItJ_Jtu(ll_d)_lu well. Thlu option was

tho purchuuu of land contiguous to a t_tlytlrd. Elbtlinilkeuof thu coutlJ

to inuut thu vat'louu noilJu ceEulutory study levels wt!_'_derlvud uulng

the revlued health/wulfaru l_lodel,

_lu I_ppliud methodology coneist_d of the following analytical

• Proceuuin_ _nd tabulation of the Rb\/DOT d_tta b_&uc to array the

totlllnu_Etbur(i_L11_utu_) uf tall yard_ by ty|_i f_nct£on and

F_JtilI_ttlollo_ thu unit _o_tu/_Ll_n_Jltli_|c_tpit_ilnt_d op_r_Ltln8
_I m_Itlt_n_ulc_ co_tu _ocl_tcd with IioI_ _Ib_tCl_nt Dto_dut_u

_t w_cu pcu_lou_ly Id_ntlflud in _ctlon 5 _ _Ipi_llc_ibl_to
_duc_ l_o_tl__ou_c_ Illylt_d_

I _tim_ti_n o_ coEnplt_c_ cout_ _ul_tu_! to the _billty to
ii_o_t_ _d llo_a_ _t o_ b_yon_ tho |_ol)_y line u_11_ t|lu

_thodolo_y d_crlb_d iI_App_ndi_ A,

Q ll_tlm_tlon o_ compll_nc_ cout_ _uli_t_d to thu i:mplo_mcn_ _f
v_tlo_ eorablniltlon_ o_ x|olu_ ¢Ol|t_ol ("bul_t _tv##_l_|)l_'_) t_ch-

nolo_y to me_t tim _l,_ciflr_d r_ub_tory _tudy 1_v_l_ _ot the

E_tfmntlon of compllanc_ co_tu _ir_ted to thu _qui_Jltlon of
im_l hy l_nd L_a e_tcHorl_ to m_ot thu _|_ucifi_| _¢_iul_itory

_t_dy l_v=l_ _or th_ _Lnlv_ru_ of _nrd_p

Q F_t_m_tlon o_ complinnco cu_ttl r=l_tud to _mploym_nt o_ nQi_
_l)_t_ne_t proccd_ _d no_ _l_IL_l_nt for th¢__t_|lo_|_o_

_n_tlnK _|_cl_Icd r_nl_tory _t_dy l_v_In on _ firm by _i_m

_! oth_ eoml_n_ whleh i_r£orT_ lln_-hi_ii _d/or nwltchln_
i_i_dt_rmJl_l u_vlcen)

Q F,_t_tion of coml_11_#nc_cout_ r_1_t_d to l_nd _cq_i_Itlon _nd
_oin_ mc_ur=mcnt [or th_ purpo_ of _n_utln_ _13_clficd _t_-

l_tor_ l_va_ on _ _i_m by fi_m b_In£_ (Includin_ l_Joc road=p
i._., Cln_ I ]Iz_-l_Lil _l_ut1_lu, and other comlmnl_ whlch

[n:rEo_m lin_-haul _n_I/ot _wltchhl_ _n_! tor_Inn_ _orvle_a.

Baoed t_on the d¢v_lopt'.d co_plf_nc¢_ ¢o_t d_t_, _ddit_om_l _=_lTtlc_l

_t_pu wet_ p_fo_mu_| to dct_rJn_n_ l:h_:_oIlom_c II_iM_ct_ipon th_ Ini|tu_tr_
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_lucd upon tiledeveloped compli_mcc cost d_IC_l.0ddLtLomtl _m_tkytLc_il

llti2Dtl WCr_ pcr_orrllt-'t| to dctt_rln_ll(2 tho ecotlotlt_¢ It,ll)lict upon tilt., Int|tlt_t_y

_nd on m_tJor ro_idUo The _equencc of 4L:mly_Lu w_zL as _ollows:

• An_tlyultl_Itld_uucuumt_nt o_ the economic itnp_ct on Lho r_llro_d

Induutry rclJuILLn_ from ImpotJiLion of ril_eCl_iud re_ttlatocy utudy
levclu reiiitcd to r_tlly_Ir_ll_

• A:iltlytJII_llnd Lnlp_ct _muct_utacntof cnch mi|Jor road usln_ key
_In_tl_C_lllr_ttiot_which t11ci_uureLitcbttrdett Lh_itttolu_ _b_tt_l_etlt

COmllli_tnc(_cot_ mi_h_ ploce oiluuch _l_mu 4it ce_u1_ttory

u_udy icvcl_ o_ either l,dn 10 or Ldn 65D

• _tt_rt_Ittlt_otlo_ ttloccotlolalcttb_i_tlctot_ e4|ch tn_lJorroltd_ttlt|
o_h_r cof_p_tliet_reuultilt_ _rotnct_tt]l_li_itIcewlth r_ll y_rd no_o_

e_nllt_lot_r_Bu1_ory _tudy level_ of ei_iler Ldu ?0 or Ldn _5
t_'_Int_tcchi_o_o_Ical _Ixc_ _llJ_oci_t_cdwi_h _Icctcd noloc

_ibttt_t11_n_ proccdu_i2;Jl

Fii_ur_ 7-! dlupl_y_ theu_ _nd uuvcral _iddltlotml _n_llytlc_il _t_:p_

_h_t cot,q_i_tt_h_ overall mt_ho_o_o_y u_cd In _m_tlyt.ln_ _I_ c0_t _nd

cco|1o_Ic _tiL|l_ctt_o_ _1_rttllti-_ t_o_tlt_ot_nt|tlrdt_ot_ _tl_ y_trd_*

,quramltr_ o_ Rcnulto

T_tble. 7-1 /ildicrt_cr_ tht_ e_imrt_cd co_o to comply w_h wtrLoulJ

r,_ulatocy _udy levl_lt_ rt_la_tl _pccl_c_t_ly to rn_l y_t't! noitlta _ourc_

,!_lit_lOl_ cont_Olo l'_tch _tudy _cvel _thown _n Golum_ | tl_t_c_t_ _h_:

m_lvt_r_t_ o_ y_rdu (Column_l 2 and 6) ¢onn_dcred it_ _hitt *m_lly_iao

_ll_ tt_©ct ha_ b_tm dl_cu_u_:d previously _n d_t_ll in St_c_lot_u _ _md

6. l_a_d upon _hu In_ormcl_lon on r_ll y_lcd nolot_ lcv_lfJ _md t/t_ noise,

_tb_tcl_Ll_ _c|;n_qtl_ uu¢:d _o r_ltc[| ttttc|t rc_t_l_tory _l_lJdy _f_v¢:_ _or y_trt|_

h_ _yptt ;rod _unc_loJ|_ _h_ ¢omplittnc_ ct)t*_l_ _:t Coltuttn_ 3 _nt! 4p rct_l_:c-

_*¢_ly_ _e_ dcrlwdo _t_ u_lll_n_lon of _¢:c|molo_lcal _lx_ r_:preu_ntt_t|

_n_tl_lu0 _htt othtlr mt:_hod o_ nf_ly_l_ i_cd _h_ nol_tl mt)dttl (dcr_c_ibcd

in ,_ction fi) to calcul_¢c _he _ot_l nmout_ o_ land con_in_uou_l _o

_p_cal Ca_l y_trdr_ by typttp _unc_lon_ pl_tc_ _ep _md nc_Lvl_y lttvt:l_
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TA]]LE 7-1

SUHHA[(Y OF ESTIHATED COHPLIANCI: COSTS

All Ynrd_ Yt*rds of

(L_md Clnuu I l_o_d_ (1976/77] Only

Study (Toc.hnolo¢,i1c_l FI_'J) Acquisition) (Tuchi1ologlc_1 F1_u)DuVOI ....

(Ldn) tlo. C_H_I tnl Ani+u_ liz_d C_Ipi_al _nl_tJ_111_ecl I_o. C_pital _nm_allz_d
of Co_t_ Cost,3 Cout_J Cost'J of Co_'Jt_ Cout_

Yardz] ($000) ($000) ($M) ($H) Yards ($O00) ($000)

(I) (2) (3) (4) (5) (6) (7) (B) (9)

75 1,237 _ 37,B20 $ 9,040 $ 1,B70 $ 306 1,164 $ 41,9,14 $ 11,1DI

70 2,618 49,754 16,790 25t025 4,210 2,347 48,004 15,445

65 4,169 639,017 355,009 239,100 3_,973 3,096 576,9_0 325,322

,j 60 4,169 DO3f 328 450,976 564,940 92,0_4 3,696 007,493 4151800
i
&n

65 HC

"10 C 3,352 311,922 165,471 211,034 34,530 2,969 271.932 14_,655

C _ Comp_tiblo (Indt_tJtri.i/Agrlcultur.l)

NC - Non-Comp_tlblQ (l_a.ld_ntl_I/CommercJal)

D
II

g
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that wau colltaLned wlthtll contourfi buyond thB yard properly LIL VdrlOtl_

rc[_ulatory uLudy lcvclfJ. Uuing the land arcal_ computed for _tch level

_lnd cuLimateu o£ co_L_ to purchaae varLoulJ catcsocie, of landp the

ca[_ltal and ZLIZllU_II COUt_ Were derived and uhown In Columnu 5°and 6p

rcoi)cc tl rely.

'hie c_tlm_tcd co,tu of nolue ab_ztcl[lellt ptocudure lznple_]cntatloll

were developed altJo foc the m_zJor ro_dlJ (Cl_lou I line-h_Lul rallro_ldu In

tltu year 1976/1977), ThelJe roadl_ o_led and operated approxlll.lLe/y 90

p_t'cc_t OE tll_ r_].], y£|rdu ¢Olllprl_J.n[[ th_tl UlllV_F_, ]'_tcll iiitIJor ro/ld'U

yard. wure tabulated by _ype and Eunc_ion and _h_ cou_t_ £or noi_e

reduction _o reach _he Indicated utudy levelu wut'e co_,_imtud; theo_ _re

1111(I_lfllltlli_cd expenditurt_tJ _ncltld_li B c_t[)_ll_ _ecov(:Fy Itnd other C_l_nttuu.

coatn on th_ r*tllroad lndut_tcy_ Table 7-2 wan developed. Thia tnble

colttalna two (2) k_y tndu_J_ry _ln+mcial tndicntocn, apecl£ically the

c_ll)i_l c_pcndlturc, and o|,¢r_ttll_8 C_lmnaca, in the yvat 19/fi_ which

provld_ _ baalu f.oc comp+trtn 8 the cgfcc_ of potcnLial iloln_ _antla_(l_

on tho rnllrund lnduutry. THo [cfiul_tto£_ Utterly luv¢l_ luld ¢[I0 cntlmatcd

¢(tot_ o[ cor_pllanc_ £ta_ocl_ted with tile two opL/olltl tlttldJ.tI{[ WI_L'I_fl_[_c-

t_.d _nd nrc _hown in thin _+tbln,

I$+l¢I¢d tlpOl_ till+ COi_|][illltCId COtl_ l_l_tJ+tAtt_l.'fl gO [_CO_ [h(1 Jlld£_,'ttud

r,:gulatory l++vvl+J aho_ In Tablu 7-1, msRJ+la+It_l OE tim cconolale _la[mcCn

Ol_ [ho _II(ltl_gl?y lind lanJor [o_dtl W_1[l_d_v_lopcd. To _¢Ig111£_ ill<2 t_CO_O[_C

lmlmCtu _t tim n88rcgn_ (_nduu_r7) al_d di.al;i;rcfn¢+_ (ladivld_ml rounds)

tim price ctn_+ticJ.ty o_ tlcmaml _h_ch 1. _ ncc_._ary and kcy variable In

ouch nil +maiyaln lind to bu derived and appJicd.

_incc tl+lga _|)otlt dt;mm;d rcl_pon._ca to prtcv chanflca _or lndivldtml

mnrkc_s and _ol_dn HCtLI no_ rct_d_ly nv+tiltzblcj _ "bc_t ° c_Llm_t_+ on _l+t

lndtm_rT-_d_ ba_lu wna dl_r_¢vd. _lu 'bc_zc" e._lm_t_, rcprcncntisl_

upp_c _nd lower valu_o £oc _h_ l£kely r_nsv o_ ,_lafJClcltlcn_ w_ c_lcu-
Jate+l Lt_InS ©lnutlC_ty r_enBc_ oh_alncd £com _v_r_l rupor_n; th_ caClm_tc

7-6
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TABLE 7-2

SU_IMARY OF COS'/' IMPACTS ]"OR THI_ _AIL[_OAD INDUSTRY

tloisu Abatement Cout Cost Incrua_Ju

l{cgulation Pi'oceduru ($M) (%)

Capltai _'nn*l_II zud Capital Anllusllzud

Unrug_llath'd -- $ 1.700' $14,900' 0.0 0.0

Ldn 70 l_olue Sotlrcu 50 17 3.0 0.I

i_ I_nd
.I Acqui_ttlon 25,825 4,210 1519.0 20.3

Ldn 65 _[oluo Source 639 355 37.6 2.4

rand

6cql_l_Itlon 239,100 38,973 14,064.7 2GI.6

a Cout0 indicated rcprer*{Int actual Class _ llne-ha.l railroad capital _xp_ndltilr_a

_nd oporntlng _xpuIl_le_ _ot 1976 (source; Tha 1977 Y_nrbook of A_llro_d l"acr.a,

197_ /.'dltlon, A_uocl_ion of _m_rlc_n R_llro_d,).

g
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p_LtT_RI_g;_t[_tlo.l(|{|tt I)t_''[O,/:_tloo;lgTotl]O_O[|DUO=_{](IVo_13.]o_g_lOO_

U01__IIpO+I3U_

_1_11I)30_]_o_'_t1_=1_l3tl_ll,'t,/d,_._g3_d_Tp._A]'_p_113¢I_Ilrt|lt_t_T_10_l_q

n_;_UOnp_.(Unn_nq_liJTn_]uT_nTp_ouPTPI_l_VO_aoruuln_l_uo,_'[quTT_,'.l_

I_lup_11__:)uT_,n^oqtlpn:ltl_Tilu_,(_[.nO_A_._dn_A_T.(pu:lt_/;_o_u_n_._

nt|:J_t_np:l_lput_n_TOUq:lT__Ut_T_d_o__o:l_d_T"[_T:lU_71od_lI_xotln

o_n_n_tut_J_lr__a_all:l_1o_1_:l_p,_:l_npUT0L61Itm:l_v]o©L_.ln:_UTth_^T,q

I_3UTod_,3u._._,'_.]V•gnnTt_AP_nt0T_zllt]lptl_(ut_Tp_t_.Io),_1_=1.3^II't!m_lTUTtLt

_o0tJl._3tlT_-__Tqt,_uTp_:_u_fe._4d_.lt_o._n:b_]lt_.xt__o,_11:),_o__puiilnuoT3

-t_3nLluJo_nil3I_o._._r_3Tnr_;_I.p._:)n_|lllo3,'%]nP_3th3_J/_o_dul_ptl_9pUL'Uhmp_gn;)T.]d

UT_3Ut_ll_'.')nbTutl_n3RlITI_po_llOTlUOUO_-o._OTUl1__ouoT3_OT'i'ddt_nil3uo

m[:__1o._|)aUTl_:]qon_t_dlllT_TmOUO_,_.('_1nil3nn_T-_uI_IInn_-Ln_qt_3,

°/;pn_gfZTil_uTp,_3u_nn_c!n:l:_ud[_lT:>TUlOUO_a

,_AT:_I[_._oti__o._ollt_pul__UTtU_:l.')po3_:IT_T_UtI_[__T._d_on,_:llllllT_on



TABLE 7-3

SUMHARY O1" ECONOMIC IHPACI'S FOIl 'I'II]_I_AILROAD INDUI_TRY

STUDY LEVELS

Ldn 65 d[_ l,dn70 dB

Prlco _in_ticity of D_mnnd Indll_try Ctlnr_ctari_ticn
for 1976

cd _ -1.41 cd - -0.39 _d " -1.41 cd _ -0.39 At thu Indivldunl _nilro_d Low_l _

Prlc_ MLnim_*m 0.o_ 0.0% 0.0% 0.0% Prlcf_ Minlmuf_ 1.7

i _ncra_/flrm Avarnga 3.3_ 2.3% 0.2% O.2_ c/Ton-Mil_ M_di_m 2.4
b l'Qrcont_gQ) _xim_:m. 6.0% 4. _3% O. _% O. 5% Ma_im_m I0.

P_m_nd Minimum 0.0% 0.0 % O °0% 0.0 _ D_m_nd Minim_*m 154

Dacr_uo/flrm Av_rng_ 4.6% O.4_ O.]% 0.1% (Mi111ona Mudlnn 3,482

P_rcent_g_) t_Imum 9.6_ 1.9_ 1.I_ 0.2% of Ton-Mil_,) Ma_imllm 94,400

F_loymont Minimum I 0 0 0 Emplo_nrlt Minimum 276
Decreaeo/fi_ AvIIragn 249 52 II 2 (_o. O_ MediAn 2,645
(No. of P_opla} Maxlm_m 3,056 "]14 119 29 Pmopl_) M_xlm_tm 90,800

* Data on industry rol_rn_antu Clash I llnc-h_l_l railroadtJ.
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SOl|it! _OilrCI] A|llltLIlIll!llt CoIJL Elitllllllt_tJ

'lheproc(,dure uoed foc tlm developt,lent of uource noltm contcul coat

erJLlmateu iu Uumtatkrlzed in the following uequentl_ll utepu:

Step I. Ideuttfy notuc aourceu located £n rail yardu.

Step 2. Idetittfy tlola_ ablltemunt procedureu that can he lq)plied
tO eltch Botlrc_ •

St_p 3. l_IJtlmatc the noloe abatement reuultin S from tilettppllca-
Lion of _ach procedure.

Stt_p 1¢. DetUrillttlt_ tile tlumbtlr anti typt_ of proct_'durea wblch inutlt be

applied to achieve uclectcd haler lcvela at y_trd boundartea.

Stop 5. Eatimato the coata incurred to apply each procedur¢!.

Step 6. Calculat_ the route Incurred to apply all necenaary

procedurett,

Step 7. F.otlmate the caeca incurred to _tt_atlurQ yard notac lt_vc_ltl.

.$t_p 8. C_llculagu the total eoutu to llchtc:vo npeeifled maRllnum

t_oitle luv_l_ at yard boundarltm for all rail yarda.

Stctp 9. DtaV_lop co,it _:at,Lt_ettoli to aclll_vt_ tho _amt_ ma;'tt_ula no!.a(_
l_v_l at yltrd boulttlitrlea throush tile acqul:iitlott of
additional property around c,tell yard.

SL_p 10. Apply the above coat eatlmateu to all major and other
railroad colalmnlea _

a]m aourge nofa_ control apl, rOltch (:;t=pa I tiirouBh 8 llbove)

connlntn of th© _ppllcation of Iml_ctt:d nol,fl lthat_ent procaduren to

apcctfLc typ©a of rail ynrda. _le anooclatton of tllttOct abatement proc©-

durra to rallyarda an a _unctlon o_ atudy nolae lt:wla lit yard propcr_y

1Inca in dlnplayed In Table 7-6, (Thin information in itluo uhown Jn

Table 7-5.) It ahould |m noted that the t_pe of abatement procedut'_

tho nu=ber of proceduce.n t:mploy=d_ _md tim rcaultin8 nolu_ level ar_

baaed ttpoa taedfliCl I_V_Ia of car awltcliin 8 aetk'¢Ity lit _II of tht: bump

and Elat claaatElcatlon yac,la.

_m eatlmated contn (If _aeh of tll_ _lBht _b_Ct:_leltt proccdllreo

_ummar£_cd tn Table 7-4 art_ dlaplay©d in Table 7-5. Thc_e data. which

are d_avolopt_d _rom tlilit coat ln_ormatlotl contained in Appendl_ C_
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TADI,E 7-4

ADATEMENT PROCEDURES FOR ACIIIEVING STUDY LHVELS IN YARDS

I Abatomunt Proc_dur_zJ
Yard Type Study Level Pl P2 P3 P4 P5 P6 P7

lhlmp_ Luvel i X

Level2 X X a

Luvel 3 Z X X X X

Level 4 X X X X X X

Flat* Level I X X

(Cla_i flcatlon) L_v_l 2 X Z

L_vul 3 X X X

L_vol 4 X X X

FIAt I_vol I (Currant I,dn bolow Imvul 1)

(llldtl_trlol/S_i1 lavol 2 X
Ind._trIAl )

_vol 3 X X

I_vol 4 X X

_Procuduru_ apply for me.dlllm l_vol of car _wltchlng activity Jn ci_n_i_Icatlon y_rds

Ab_ temant Proc_duron

PI _ntmrd_r Darrlorn P5 Switch _nglne Tr_ntmoll_

P2 Lubrication of I_t_rdor_ P6 Polocat_ Structuro/_mAd _at Sito

P3 D,_ctllo Iron Shoo_ P7 [_nch_dul_ to Rcdl*cn N_ghtt_mo Actlvltlo.

And/or Numbor of CIAs_llf_catlons

_4 _Ipl_co _on-Ralu_AbIQ Wltll

_oloasob_ Inort l_Itard_r P8 Rofrlgorator CAr 'front_nt

(Appllo. to all .tudy l_voln)

8

=
=
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TADLF. 7- 5

CAPITAL AND ANNUALIZED COSTS OF YARD NOISE AI]ATEMENT PROCEDUIhES

CaDital Annuall'zud

Procoduro Coat Cost

Humbor Proced_lro (S/Yard) (S/Yard) Rcm_rktl

Pl Retarder Dnrrl_ru z

Hallter 22,500 3,663 Capital Rccov(_ry

1,125 Maintenance

Group _0,000 14.645 Capital ]_ecovery

4t500 Mnintoil_nce

I,2 Lubrication of R_tarders 1,750.000 284,014 Capital l{ccovery
189,000 Lubricant

P3 DL*ctilo IroIL S]|oe:1 0 112,000 Hailltcnanc_

P4 I{elensablo Retarders 322,250 52,444 Cnpltal R_cov_ry
32,226 Halnt_nanc_

_4
I

_ P5 Switch Engln_ Tr_atmont 3,000 5S0790 AddltlonalCapitalB_cov_rYFt,ul

P6 B_locatn/Enclo._ Imad T_Ist Sitt: 90.000 9,540 Capital Bucovclry
9,000 Malnten_nce

P7 l{e.che.d_llo Night Actlvltie.:

lhlmp Yardn 220,250 24,790 Capital Rcc_..,Iry

387,000 Opsrations & Maintenance

Fla_ Clas_iflcatlon Yards 220,250 24,79_I Capltnl Racovary

167,000 Oporntlons & Mail]tonnnc(1

Ii,dltntrlal Yard. 220.250 24,79_) Capltnl R_cov_ry

39,000 op_ratlons & M_Int_nanc_

Small _l,dUIItriml Yards 0 8,000 Op_ratlons & Halnt_Jn_nc_

P8 Bafrlgerator Car:l II0 _ 14' Capital l(_covmry

_frig_r_tor C_r C_plt_l _nd 6nfl_lallzed Co_t._ nro presunt_Id on a cost per car )msi.,



J.I1C1Ud_I el|Lll;illtL'u _or .[l|J.t_.#il capital .[nvtltl[lllul|t_ O[)l_.rllL_Ol|U alld lll_|J.ll-

t_tl_tllcu, lind lllilOUmlLZi _or Cal)ltlll rucovuryo Thc_ cozlt_ _or _lch llbat_l_lellt

i}roc_dtlrc _lr_ _howll o#i _l pot" r_1_1 yLlrd I)_._u u_cci)t _o_ refrlgurlltor

cllrLi Lltl lmotud,

C_lpitt|l Coot_ £lru tllU _lZitl_ll coa_up or tbL, llWcutln_llta, tlitl_

would bu rt:qtllr_d to pt'ocur_ ll[id 1118tiill uiich nolu_ control procedure.

Cal,l_al co.t La the i}roduct oE time unit coat rind tile qutLzltLty required

[or erich yard _lnll includua both r|ze procuremen[ _ll]d the l#iutulltltlon

COllt O_ cavil |lraccdUlC_. _lC #illllUlL/l£_'d co_ctl Izcu totlll Coac_ CK|)r,_u,_d

011 I.l_l /ll_llUt|J. baD_._ '_'_I_DC COUI_It J.nclud,_ oDorllt_n _ co_to_ utich _n

I_ttln_llaIlc_ iIll(| _tlUl_ _l{I _Ull _la a[_ _l_OIIl|_: _05 _pttal rucov_ry. 'l]le

alulaczlC_l of capital recovery Include t_ lO percent [litcr_ut f_ctor _n(I

i:llt: _xpccted u+leful 11[_ for _£icll type of colltrul tecbtllqu_, aa lndic+ttc:d

In Apl)uiidlx C* Timecoata uhokql _Ir_ estimates of th_ lncrcmentt_l coat_

their wot|ld bo Incurred _or thu _lditloI_ o£ Iz_w uqulpJ,_i_, the modlf/c_l-

tlol_ of _xJ.atil|8 cqt_lpl._nt, or by chtt.sinB operal:ional muthoda*

Tll_ _Cl_nl|t_d co#it Co th_ railroad ili{Jur_try for thl_ I_cil,ur_l_enl:

o( yard i_olo_ l_vul_i lu api_rox/mat_l F _5.9 mlllloll Illc_tplLal investment

_Or _.nacru_ntlttloiz _ln(| approxlmll_ely _4.4 m£111on In op_r_lt/oll#i _lnd

21i_ total co._a Lnenrr_d by tli_ r_llru_id liz¢It.ltryto _c|iley_

th_ t_pecl_l_d atudy .alan l_v_l_ at tile ra/l yard l)roper_y l_[n_-for #ill

yard types _lr_ pr_s_n_¢_cl in i_h_ ]l_xt u<:rl,:u o_ cnb_laclonn,

Teblo ]_fi |_r_ilt_ t|l_ c_atilt#iof th_ coat c#i_£matllilicnlculatlon_

to achLeva #itudy lloluc l_v.l I (i,e. l'dll75) at rallyard property

: lines. /_s shot/n ll_ this d-fttL)ltly, no/no _ib#itcm©nt [_roc_durc. aru

• required _or bulap _ad /_lat cl#i.sificntlon yarda and th_ r_:frlgerator

., , car _lo_t, TIi_ i)rocc_|wruuemployed _iru rcfri_r:|tor car treatment,

retarder barriers, uw/,tch cngin_ treatm_.|it, and load t#iac cc_ll treatment

in _lat: ynrda. Eatlmac_a for tll_ coat o£ yard llol#i_loyal mcaaurem©at

ara also tncllzded.
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'fAI}LI_ 7=6

COST I_S'I'IMA'rESI_OI1NOIS[:: AI_ATI_MENT OF U.S. RAILIROADS

Study L_v_l 1 (Ldn ?5}

tloIDo _ollrco_ Control Technlquaa I

Capltal rA.nu_li_d

_l_ntlty _u_ntity Ut_ItCo_t Co.t_ C¢)tstD rlut_

TVP° ICxlmtln_ _I_ ll_tluir_1 ; (_000} (_000)

ll._m_pYArdlt 124

ti_ator l_0t_rdQr_ 124 X_rr1_ SQtn 124 _ 22,§0(J 2,790 454 CII
140 tlnintcn_nca

_o_a_ ]_o_da_I 744 l_lur _t_ 744 15,000 11,16U I_U16 CIt
550 li_i_t_i_AJ_¢_

_.A_Ir=m_nt 124 Za_t_. 12_ 10,(}D0 1,240 3_? CI_

646 _ditio_ I'_

_._,o_o_.,000.,_._.-o_.___o_,,,000_01_,0_0I _0io.



TM)Io 7-] uulm;mcLceo the cuut calculationu _or utt|dy IlOltJe level

2 (1,_. Ldn 10). NoLle L_bllLemunt i)roc_dtlreu ar_ ruqufred for hump

ltnd fltlt clllull/flc_ttlon ynrdu and fo_" lnduutcinl tall yardu to achiuv_

[:hlu lnll_lmulll tloitl_ l_vel. The procedur_ uued l|ru c_t_rde_" bllrrieru D

_b*ltch enl_lll¢_ trc, ll_tllcl|tp lolld teot cell tt'_otltlctltm iln(I r_rli_rator cllr

tr_lttLa_nt. Eoic_.nz_|teu oE tlll_ tout to t_lluure yllrd ilolu_ l_v_llJ lLre z|ioo

uhown for th_ rltllyitrll network,

Gout re_ulta for vtudy level 3(l.e. Ldn 65) are dtuplaycd in

Table 7*8. AI: thia lewl all 4169 of tim known raLlyard in¢cntory

require Lht_ opplicittion of nol._o libtltclucnt: proccdure{_. Theoc proc_duroa

tnclud_ t21l_ _I¢_ll_lll_tl{2 of refris_rator c¢lru, retarth r_, _wJ.l;ch eni_tLnl_ll _

_lfl(| loi'_d I;¢lgl; C(_].I_I. l_:tarder _r_ltiilCll_ require _lm title of barricra_

duct_l_ iron alzo_a_ and _ll_ lnLroducLion of re_ltnab_ r_L_t_dero _zL

I:tm dcqmr_ur¢ end o[ hump yard claaal£/cntlon bowla. Tlnia aLudy lc:wl

al=o r_quir_u tile curtailment of nlKh¢ opura_/ont_ in glll¢ cJtttialficat.lon

and indt_grlal yarda IleLwucn 2200 _md 0100 houra. H_iaurum_:u_ conga for

all y_li'drl nr_ alno lt_eluded.

_]n= _u_/mated con¢:l to elm railroad in(hir=iry to achier= utudy

nol_¢ l=v_l _ (t.©. Ldn 60) _ t_ll r_til _rd prop_r_ llne_ or_

pr_,_n_d tn Tahla 7-9. At _hl_ level th, proc=durea _mploy_d ll_clt_d_

r©_rder b_rrt_rn_ tim _n_t_il_ion of ltfl_rlcn_lon _ytt_umt_ for m_t_e_

r_loc_tion_ _nd _h_ cur_allmcn_ of _tll rail _ard op_r_lon_ _rom 2200 to

0700 hour_. _11_: coat_ _how_l _tl_o lncltJ_t_ th_ mea_uwme_t o_ nll ra£1ya=d

nol_ l_vmla.

An _xaratnlltlon o_ tim emtlm_te, d c(m_ to ClI_ ca£1ro*td it_(hmt_y for

i_ mix of m(;ud_ noLtlt_ _clv_lltl wlll¢|l t_|mc_{y _1 f_a_tlmt_m nol_ l_v_l /trt

a _un_Clon o_ th_ location of r_l y_r_|_ l_ |_r_tmntcd In Ttlblo /-10.

11_ rail _,arda lo_t_d _n induatrl_l or _lsrLcultur_l land tl_ ©nvlron-

m_nt_ _aua_ _|lt_wi J'dn 70 _nd ynt'd_ in r_aldcn_l*_l or commmr¢l_l

cnvL_onme_ muu_ _¢|1£_'_= Ldn 65. _l_ (|_tt_ _ho_¢ _lm_ _|_pro)tlmat_ly

2JO0 r_il y_rd_ _: con_tdcrud _o I1_ located In comlmLlbl_l l_m_l u_m

It
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TABLE 7-7

COST ES'PIrlA'I'ES ["Oil UOISE ABATESIEWI' Ol" O.S. RAILROADS

Study Level 2 (Ldn 70)

fCoLea _ot_r¢_n control T©chnirluaa

C_l]_tai I%nntmlilo

Quarttity Quttllt _ t y UnLt. Colt Contm Colt tt fCoto_

TYI"_ _lntLn,J TFpQ _lul rm_ _ (_0Q0) (_000)

tlll'_ ¥ardnl • 124

Bnwter _ta_d_a 124 t_Arrilr '3eta 1_4 I 22,_00 _pT'_O 4_4 CJt
140 M_lntmnAncl

(]roull _etar_io_e 74_ _l_rlur t_te "744 l_000 l_.lG9 |,Ul_ Ctt
_U H_lrltgrlAncl

_w_tch !_NgLnQm )10 tt_tl_ro _n_l JID |j2_0 _?2 Qtt Ctt
fnr* 72 *%ddi tlon_t I rll_|

_ncloml 27r# _t _termnc_

1_4 B_ |lit wnarlct

y_rd_ _ ttt]

r_tt T_i_tm_tl_

lCn_ool 1,G_ t_lnt wnln_'e

rat% Tl_tNt_ 0_| _lttt_*t_ r_l

4b_ t_int eea_!

_,,=tp,.,o_=,_= J '4,_ J "mr,._,,**-.t"a '4'°0_I 110 J 2,t_40 J }_ J Or

r,

1

",2, . ,: ..



'I'A I)LE 7-_

COST I_!;'PIr.IA'I'I:_; ["O]_ W)IF;I:: AI_ATI_t.lf':U'I' 0]" [l._* I_AIL[tOA[]S

St:_ly I_VUl 3 (l,d] 1 65)

r)*Is*l _il+bi_rl |I¢ lIiiilol _)te Ill I I_)+I O_ _I+Tp0 1 4_¢ OI

J

I++
_1 flil CI aelL I+1_+lt I lit

_L+...t+._l]+,
l_llvh llnlL_a 1*713 _lll*sm ir_iW_ _rnl_,mk 1.70) | ,+104 |*|10 III+| ¢_

1_,4 7qet lltl 111 tr_le+4 j111 10,0CO 1_41_ I)T)4 CII

ffl_ig_ _114 _41)II J*lll MII_ l p_+t+ 17)40) CIt

Ml_hl* _*lil l+_I_ I)1111 _l_i_l Nt* )t,_141 CH

(.aL INIv_I N)lh _iIII| _fl_ _1_1 IMl/[_ir IN_I [_llIl_lll l._r ye_l for _fl) ylld.
ii +)(JP4_[r I II_[h IIl_l_l t+Ith _lr_l+lr fig fA+I _1911_lll_ I++_I_'NI.



TAB LL,: 7-9

COS'P I.,h'PI_A'I't,;_; l.'Ot( t_Olbl_ t'llli_'L'Li,ll_ld'l' O|,' U.fi. I_/_ILI_DAD8

_tJcIv L_vel 4 (l+dn f,0}

_1111 _inl|¢f omit _11 ¢_*11 _111 INI_I

i i_|lll _laldmlI I IJl I hll|er I_li 1|1 I |I+|C41 i*T_ I|1
110 _lnlM

01m_ _ta)_ll 141 I)11 111 I1.0¢_ ||_110 |+Ill CA

I hl¢_h hll_l )ID _l(l*_l *_ II0 |_1_ I)1 t_I tin Til,l_ln%

_)l_r _ Ill I_))11_111_ Ill _1_+_ J|l._l _1))17 ' ¢1_

¢_r_+ _*1_11 I_lleM 1|)411 I/_ll e_

IMII _|al_|l I,_ I_ll_l)blm I)l_ 10)_g |I)l_l |.101 C8

I_ll T_et IIIi II PII_*In el |L _1_0¢_ |)_14) IM _1
lr_dlll|l 17) I_|_IM

I_)cl_d_l| ||| |)_0_ 17_11| ) 4_+_ _N

_l_llvt _| |11 I_*|f. |I_ Ig)_Q |+|(Q J|)

I_ _o_k _ i _ |_m _ _)m QI| II|l Ill

hll_h In_l_l l,/ll P_l|lefl _ I._l| h_ _+IIO Ill CR

_4 TIO_ IIII |I} I_I_IO Irl If| N*I_ II*I}Q , l)?l| _I_

l,lll l,Oil I+lk_r

I'll40| I_l_

l+Ill I_II, HI I 0,000 4+4I_ l_lll ' ¢_

l_ I_ 4 II III.III |04)111

_l.lll l_OalIl

I _01 FCII _,_ll++llI_I_ I vllh +l[|ll_ pp_ [_ Cr.tmnt,



TA[ILI_ 7-10

EST_f.IA'I'I;D COSTS OF COHPLIANCI: t_ITil HIXED .GTA)IDARDS [IY YARD '|TI:E

(L¢I n 70/65 )

C_DLtAI Total .%,llua|lEod Tota|

Co|in Cnpital Co_t| _llfiualIgcd

H_wL_r l'_r Yard Cost I)vr Y,',rd Coat

(SO00) {$000) {_000) (;000)

124 )lUMP CL/,S_IFICATIO./
INDU_T|t]fAL yARDS

Cempatlhl. * (l_dn 70)

With laid Test i0 20§.S 2,05§ 4]. t] 42[t

Otbqr )i 115.5 _ 5110 25.] 704

_(/D 'ffJTA L 41 5,635 1,222

l_n-Co_i)a t i|)1,) (Ldl I 65}

With _d Ta,t 1_. 527.0 §,00f_ 240.3 2,642

Other l_ 4]7.0 14,O10 _21.7 7,094

_I)[1TOT_ |* 4] ;Lg,016 9.TJb

i '[_T^I. for IIVI_ y^_r,_ 114 2_,451 10.950

Ill) FLAT CI._qUIrlCATI_ ¥^_%_U

c_q.*tt|)lnl (Ldn 70)

With Zmad _111;. Ol 93.0 5,_,73 19.9 1,314
othor )06 ).0 ')Ill 1.4 4_0

B;]II 'I_,'T^ I* |67 6,50i 1)542

m_n-_tlbl*a (;-dn 65}

W_.th |,oA4m Twat 05 _l],l 2_#6_0 ;_ILt_ _l_,OOi
Oth,c 427 _;13. ) 95,]49 19),$ 02,_]9

I_U_ TOTAl, 5_I 12_.979 100_54_

_nduuc_'lal 470 3,0 1,410 1.4 658

Cm_ll X._uqtrl_l _05 0 0 0 0

_t_ '_3TAL 1,075 ,1.410 650

_11 ind_trl_l 651 0 0 7.7 _,01)

_U]_ T_TA_ I,_14 147_9(_I 4t_,]07

'/D'rAL _ ]Kr_rSTRI_L IARD5 2,]t_) 14_)19_ 411,_65

It_I_Z:_K_TOII _q _-q _4,000 2,640 _:_0

(Z_SU_JqI:W? :,_52 5.070 i,0)6
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en,,'lronlaenLa (1.,_. 111du:JCrZ_:J, or dgrJ.cult.ura].). Th_ r_raaLnln6 CuLl yltL'dtJ

(til_|Jroxiin,itcly 1_6 _) yurdt_) _lrc In non-colnl_at:!.blc tnlv'lronl:lciltu (.L._.

rculdolltllil or col_llIlurcLtl[)° ]'lie couto incurred by _lliJ r_iJ.lrood l.nduutry

to achh_.,c ra£1 yllrd nollJe lc¢_l_l of Ldn ]0 /or 2300 yarthJ .iid Ldn

65 for 1_69 ya['tl'a _lrc reflt:c_d J.li _hlli Lahl(:. Co_JL cutllnut_u for

the tr_ttthlL_n_ of tlic rC[FI_er,iLOL" till: [I(_L tint| C]i,_ ilccornpllllhiliCilt o_

yllrd llolut_ 1L_'.'Cl Inea_JUL_Cla_nt at'fJ llllJO J.l|cludcd, It: uh(nlld bc not-cd

Lhll_ ]'Ld}lc 1-10 colitJiiltu of untt COULuj _tc°, r_Jlutud I:o and found

In Tableu 7-] und i-_ reupectfvcly,

Data and inI:ormat£on pr_Jeut:ed 111 T;_bleu _-b_ I-t_ _-[I and 1-9

formed thtl btltl£o oL Lhl! varloun rcL_ulatory opt/onu co|ltlIdercd 111 thu

decttJioit _nakil**l. i)roceou, l_ru than 10t/ OlJt/.otm were lnJ.ttally con-

nhlel:ed t_lld thune were I]_lFFowt2d do_¢ll to flvu, Addttl.onal cuntJ.rl 8

Illltlly_l_l Wo.Fil conducted t tlgl ileect_t_tt_')'l to ClIZlI)_ LhL_ decltllo_ I11tlkCt'll

tO co_.lpetr_ Ol)tlonn. _q,pend_.x L p_'t_t_lltl_ tl tltlhll,ulfy Ol: _11_ _ldltlolml.

cont II1['1/1ly/I g_,

The liifor01atlon of Al_pundl_t L l_tl to gll,_ nul=ctlotl of optlol_ 6 au

tll_ candJ, datt_ opt/on for the proponetl Ful_ln/lkJ.ill_, '_o _llrthel7 /in/_llH/t

thu Impact of gh,J candhhtt¢; optioi_ on raJ.lruad colnl_u_l_:n, [ln.nclal

tlll/ll)'_l_ _Fe conducted and tlt'_ I)l'UH_llt_d Ill /_pl_OXitllK P,

I+...n!l<lPiIre|lnele to Het!t Nnlqm.,ll_ulntory Stl.l_._.e.v_._n

Tht_ J_otloo].r_l_ l_rOeellucm wan aned to uuLIlllclL<_ thu costa for ltlnd

aequJ, nJ.glon, Imnd zlcqtzln._l:_Lon rup_t:nentn tht_ other opL_oll t_zllllyg¢(|

_uv the purpoau o_ tn_otJn8 t:h¢.' nl,t_ctfJ.ed .otn¢_ resulntot'y ntt.ly l_avt_la,

The preceding nect:Lon (Section 6) deecrlhed tht_ annlytlcal methodoloZly

.l_oJ._owt.d _o_ c41cll_./Itll_l_ the I_ll/It'Ullflt_llLtal ilt)/.t_(_ _,ml_tct ou tllu I,opuln-

tloi_ exposed I:o cltJ.l)'_t'd izolg_u. A nl_[lln_' ,_nalytleaJ. tal)l)l:'oach wan

t_ed I:o ,:_,_cult_to t_t'_:utl boyond _O.lylsrd prop¢!t'ty ll.ltt:tl by ytllTd typ_

" J,eve_,o_ 0ctl-¢J, ty alld l,lacu ./.m',,

To dcvuh>p ghe ,mt:l_ltcd eont:n £or auquirln/_ laud to r,_eet tile

I Va_iouli _O_[ao _ut_itlitCol_y _l_llll_ IoVt!_._l _llllC I_UJ,ated ttl thcttlg nl:o_ltl s
a .Lep-by-_t_p proc_dilce wan followed th.t I. denclzlh_d bellow.
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_tcp I. UulnB the uclectud L'ail y_trdu _hich were dr_lwn at random

within the yu_d Lypu llnd pl_icc ai_ iniltri_(t_cc Scctlon fifor a
dcL_lilcd dlucuu_lon o_ ti[i_ procedure), U,S° GcoloBlcal Survi_y

l_lll_lJll[Ido_[l¢_Cfloil£c_lw_t'_ |_oc_ll_(l to conutcuct [llllpov_rlilylJ

contLllnin_ Lhe Idcntl_Ic_ition of n_'ua_ by land u:_ i_eyond th_
rnilyacd prop_r_y lin_ out to _ diut_mc_ of rOUllhly 2000 yardu
around ellch yard. _I_ iiLnd Line c/Ite_oclcu £ndicntcd wcrc I[i tcrlJlU

of non-cor_piltlbl_ land (i.e. reuid_nLial nnd ¢oln_El_rCllll),co1ap!_Liblu
Itm(1 (l.e* Indu_rlal alld _i_riculturnl), and undeveloped llLnd°

SLop 2. Each yn_d m_lp ovcrl_ly wile lln_lyzcd co d_tcrlalne th_ pcr-

cent_Be of lilnd _iat_d to the _ land tmu ca_usorii.'u.

Step 3. Sti_tlutlcul analyuir_ wau per[onnm! ur_In8 till!Infornmtion
developed in Step 2. The imalyau_ wa_ purforlned to duclvc a

_yplcnl or average Inodel for erich of thu 12 cull_ conlprluin 8 tim
rallylird type alid place aizc matri_ _ll teFlZltl o_ tll_ 5 lt|nd uoe
ml¢o|lorloa, '_ho r_Otl_tfl o[ _h_ ll_ll_y'JIu nrc ll_llt_d _11

_q, endix D,

•_t_l) h, ]_Utlllllttc_ O_ Co/It £o pilrci|llt;_ lltZlll _or ¢_lch llttld Hue

cfltgSoey wurtl d_VOlop_d Oil tile ba_l_ og fllfO_ln_ioll t]t_l_ bc._t_
collectud f_ola ¢arioua oource_,l_ 2, 3 Llatcd |)_low /l£t_ the

c_tlm_lted co_l| (¢urre.ll_ dollara i)or _quare foot) to p|lrell_la¢ _l|¢!
v_Irloua _lt_l| cat_liorle_.

_ocilnllted 191_ L_nd l'ciceo

Land Ha_ Ca_li__le._a (dolla_n/_qua_e foo¢)

Re,uid_n_l nl

• SinSle dw_llln8 _ni_ $ 4,86

llultIple dw_lllnll unit 30.45

P,oca_er ein 1 _,51

B8cleult.urol 0,01

Undo ¢,:lop_d^ 0.01

_haaumcd ©qulval©l_ to _8_i¢_Igur_l l_nd pric,:a.

_dditlonal tzlgornation l_bou_ thu derivn_ion of t:ha Indicated
pci_._ in pr_:_Led in Appendl_ 1),

. S_t,p 5. A computer proStnla _Ich r_pr¢_onta yaccln by type,

to calculated areaa bu_Lm_l _h_ yard prop_rty-llne cont_Innd
wlthln _p_eiflc _oi_¢_ lcvula _ I di_ incr_ment_ _ta_In}l _rom

cal¢ulatlon of _cu_ an._u_Ins_ (a) _intln8 _nv_roni_ntp no

nol_ al_atomen_ proc_du_'_a u,.:d; (b) Ldn 7_, 70 m_d 65p
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TADLI_ 7-ii

LAND ACQUISITION COSTS FOR VARIOUS II_:GULA_RY STUDY LEVELS

HITIIOUT EMPLOYMENT O1' rioIsE COI_TIIOL TECII_OLOGY {I}ASFJ.IrIE CASE*)

COST (Million_ o_ Dollnr_ _Y REGUI_TORY STU_Y I_EVELS

Typ_ of Ldn 75 I,dn 70 I_dn 65 Ldl_ 60 Ldn 70/65
Yard

C_I_• Anil_ C_• Ann• C_p• AIII__ C_p_ Ann• Cnp• Ann•

II_ 1,270 207 7,706 1,270 27_5_0 4,497 47,420 7j729 26,349 4_29_

Fl_t 60Q 99 IU,039 2_940 122_00_ 19_6 1_-",436 29,737 104,942 17,106

Xndustri_l - - - 09,509 14,59S 201,039 45,809 00,543 13,]29

Small Ind. - - - 54,045 O,o09 -

Total 1,878 306 25,025 4,210 239,100 30,973 564,940 92,004 211,834 34,530

* Baselin_ noi_n Imvnl. and land arc_s r_inte.d to low, m_dlum and high activity lev_l_ for htlmp and flat

yards and typle_l activity l_vols for indttstrlnl/small indu_trlal yard..

Cap. - Capltml costs

Ann. _ ;%nnuallz_d contQ

• , c



TAI]LE 7-12

L/%ND IACQUISI'PION COSTS FOR VARIOUS REGU[_%'I_)/{Y STUDY LEVI_LS,

ASSUMING EMPLOYMENT OF NOISI_ CONTSOL TECIINOIX_Y TO _]EE'P I,dn 75

AT PI_OPEIITY LINES Ol? HUMP AND FIAT YAIIDS

:.... COS'/' (_Xilllollu of Dollart] I]Y [(EGUI_TORY STUDY LEVI_LS

Typ_ol_ -L,, 70 _d,,_,5 "d,,_° I Lj,,7_S -

Y_d C_pT--]--A-.,,q--'_-C,'i_'-I----A"--"7...........C.p. _,. J-'C.,p._.,..,,,,,,p l._Gr| _9 t ._o,n__ __l_ 1o,_ _.o_o315, _70 51,374 113,722 18,537

Flnt 15,294 2,493 i 121,000 19,723

TOtal 19,158 3,122 I,|I,I16 23,002 372,814 60,769 132,360 21,575

T/_ IM,I': 7-13

l.h_D ACQUISITION COSPS FOR VABIOUS R_;GULA_I_Y STUDY LKVI_I,S,

ASSUMING _:MP_YMI'_ OF N01SI': CONTROL T_C/_IOIXgGY TO MEKT Ldn 70

AT p/_Op_I_Y L[NI_S OF llllH/_,FLNr AND INDUSTRI6L YARÁ):;

CO:;T (Milllon_i of Dollar_) _IY IRI..'GUI,AcIOI_y

STUDY LEVI._LS

'_pO 0]_ l,dl _ 65 Ldn 60 Ldt % 70/65

Indu_trl_l 74,000 12,075

Total 55,5011 9.04 316,653 53_245 t,fl/6 | 8,450

Ca_), - Caoltal cos[:g_

/inn. - _tulu_ltzcd co_tu

¢ 7-23
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r(Jup_ctl._ely_ _lt property-lille o£ ynrdu tmin_ no).uu (lbal:emcnl:
llroc_dur_tJ n_ ulsecll:J-ed pruvIoul_ly In t:hl_ Surf:Ion. ._pl_ndL;_
D COllLll_.ntJ the tl_l_l ifid/.c_(:cd In thu _lr_J_u cont_lLnud ,aLl:hLn
tJl(_ v_lrJ.oul_ llolu_ l_v_J-n,

St(_p 6, Uullll_ th_ cJJtJtlltu of Stup 5 _zld col_bLntn8 th_ln _lth th_

productu o_ Stt_l)_J 3 and 41 th_ c0tLmat_d co_t to purch_(_ lm_d
w/_u cnlcu_.a_ud° Thu caplt_ll cotltl; _lr_ _how]l by ty_ o_ y_rd by

th_ v_|rlou_ no;ltlu rcSulatory L_tutly lCVUllI. Th_ Brdlnd total or
bo_to[a line C_l)lt_ll co_L_ _lr_ hldlca_d aluo £or _ach _tudy l_v_l.
T_tbl¢! 7_l| r_pr_Bcnt_ Lh_ c_J_J _h_ru nott_ n|J/ll:u_i(_rlt proc_d_lr_ll
_r_ 11o(: uflt.,d° T_ll)l_ 7-J._ Collt:_lll_t_ _:[1_ tzt_lli)n_:_(l _l,liltll_,l owr, ln_

c_(p_l_n_n _o_ r_ll _tlt_Ji:d wh.Lch _llnoulttl| t:o _lp[)ro_t:[_ll_:_ly IJ [l(_'c_nt

oE the orlBln_L l_nd pLlrchat_(: price. _ppcndlx D dluctlutJ_l thL_l
_ubJccL in _urth_r d_t_10 '/11_ _ddltLollnl ttlble_J _ncoml_t_tJLng
'/'abl_tm 7-12 azld ?-13_ ar_ forla_lttcd In _l _l[lllll#r w_ly to their of
_bl_ 7-/1_. ho_vL_r_ th_ cl)lJ_tJ pre_llt_d r_lt_l_ liow to u]llploy[a_nt

o_ _lt_l_.ct_d nolfJ_ _b_lr_c_nt proc_du_icu (:o _lcui; (:ht! t_pccl_l(_l
ru_ul_tor_ utudy l_vclu,

POTI_ffTIAL COST BUI(IN_N ON IHDIVI/JUAL RAIL CAKItII:I{S

(_'._JOR AND OTII_K ROADS)

_ c_pect_d rout o._ complL_lnc_ _ltl_ a notau r¢Bulat_.on _Lll [lot

£all ©qually or proportionally an llid_LvLdL_ll r_Llro_ld_J. Thla _cttoll

o-_ _'ard_ owned by type, _hl_ h_orrantlon wa_ _traeccd trom r_h_ H_A/DOT

d_ta bn_o. 2 Bo_l_ £1r_ h_v_ _ dl_pcopor_l_nllt_ly Jtlr_ number o_ r_Llro_l

y_rd_ wh_Ll_ ot|i_r_ llnv_ _ nmnllmr uurnb_r co_l_rcd w_.tli tim _._,c of their

op_ratlona, _m rail carrlcrn whLch hav_ _ r_I_t_Lv_I_" lnrSer lu_l_r oJ_

y_cda woul<! b_ _l_ect_:d to b_nr _ dL_proportlon_lt_ly l_rs©r co_t burden

thnn thoue, _th r_latlw17 J_*c_r yard_,

Tabl_ 7-1_ pr_e_nt_ three 8roupLniiu oE rnllroad ,_:trm_ _t_:h_ (1) na

ahoy© _¢_ral_e nurabcr o_ ynrda. (2) _n _¢ernfic hurt.her _ ynrda_ and (3) _

bolow av_ra8_ nu_nt)©r o£ _llcoad ynrd_. _e criterion ut_©d to cnlculat_

proporttonallt_ w_ revcn_e _on-latlc_. IE _ compe_y own_ _tbot_t th_ .al_=

po_cant_8_ og I_ll_ cot_l number og ]ard_ _ Itu F*lrc_n_l_ o_ i_|l_ tot_#l

ton-r_lloa o_ r_venue_ It 1_ connld=red _w_r_g_. I_ cha percc, at_8_ of

_¢lrdrl l_ o_ I_ _ra_lll co_llmrcd to [;]1_ pc,rc(_llL_tg£_ O_ rl_v¢!llll_l ton-lall_

_,t oper_ltea_ It l_ clnnnt[_lcd nn b_Low nvura_o, T_tbl_: 7-14 tHio_m Lht:

rv81ollll clne_l_lcntlon og tll_ rail c_rr/er_ too.
NI
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+I_IIL_ 7-14

DISTRIBUTION OF CI,ASS I LINE-HAUL RAILROADS (UN[F011H AIAqIA CODE)_
ACCORDIHGTO TIlE RELATIVE NU_IBEIt0[; YARDS OWNI,_D

CLA.q,_I LINE-IIAULRAILROADS BY ICC DISTRICTS

Ice DISTRICTS IN TIIEVl_R, t976.

I_xSTE[tN SOUTIII'RN WESTERN
INDEX DISTRICT DISTRICT DISTI(ICT

AIIOVEAVERAGE I_I+E CCO ATSF
CP LN BN
NW SOU DRGW

IJWp
MP
._,SW
_P
UP

AVERAGE 120 I't;C DHIR
EFP ICe, FWD

KCS
+SI.SF
SO0
WP

ItlEIDWAVERAGE BO GA CNHT
M|t _I. HILW
_t Rt
CV CS
CEI _KT
CONEAIh 184P
IXI Ti'!
Iff.'; TI'W
Ilrl
EJR

• ITC
Lt

PI._,

O
n

_ Name_ o]_ ttach _¢aJ_lroad cot.ai_rly +le_ottlnt_cd with thl_ .].l_t at;t_
_" prenent:ed In Appendix P and _tr_ keyed b_t t:hn Ilnt_orm Alpha Col|4a

nott:d above. The ;tumlmL' o_ yard. l'¢**J.tlt_t'_dCOcat|| r(md nr_
* lletmd In AppcndLx E.

t,
_. ' 1-25
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_hiu table uhould be interpreted with caution, au tllerc itJ an

Impllcd a_uu_nptlon thnt thc y41rdo arc homo_c_icouo. It io pooz_Iblc

for n ra£1rond cofapany wlth a dloproportlonctcly 1_irSC nuIE_cr o£ yard_

_cttl_lly to c_ilurlcncc Ic_ L]l_II ttvcraSc cot_t_ to qulct Ehulr y_rd_

[lowcvcr_ if the co_tu _c typlcnl s thc above _sv!ra[_ compnz_iczJ would

b_zlr a inrscr pt_rt of the tot.iLl_ t]ic avor_c coln,9_lllCu wotlld /ncur

_vcrzt_c coots.* _nd t]_u below _vcrt1_¢_ _ro0p woold Incur Ic_u _h_n

In previous tabl(:. (7-6, 7, _, and 9) compllancc co.t. wurc eati-

m_ttud by y_u'd type for each _tudy lcvvl. U_£n8 thv H_A/I)OT data baue

thu IIomur o[ ylLrdu by function rind Cypu wuru tabulagud for each major road.

_l tha basin of the data dcvulopcd by yztr(l function and typu_ the

followina tablv_ (Tablva 7-15, -16, -17, lind -18)were darivcd, and

thane data rcpr_aeut coat cstinatca for each individual major railroad

colapany. _le railroad companiva aro 8roup_d by rvalon aud indlcat_ _:hu

_ntlmat_d compllanc© conga to mc_t _hv upcc_flcd Ldn ntudy l_wln.

_pl_ondicc_ E and F rcapccti'¢oly contain information _d_out the humbler o£

ynrda owned hy firm and tim |/nlform All,ha Code dval/_na_lonn to de_ormin©

thv company name.

_hown holow la a line of _ho=_ firraa havln8 the 8r=nccac nun_r

o£ yarda a££ected by tha nola_ atudy lewla and, tlmrvforv, th_ laraeat

catimatvd coac burden _o quiv_ _hcir yardn. Tho liacln8 #hown la

componcd o£ the monC h_avily i_pncted railroad £1rmn by Ldn atudy

l_Val.

,STUDy LE VII[,S

I.dn 75 Ldn 70 I_1n 65 l_in GO

CONRAIl. CONRAU, CD[_(AIL _ONRAll,

SOU l_N _8 118

hW CNN_ Sp _P_ BO

n 7-26
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TADLE 7-15

CLASS I & OTHEI_ RAILROAD CC.'4PI,IANCE COSTS FOR STUDY LEVEL 1 (Ldn 75)

i* 2* 3 ,1** S

EAS'£'ER?¢ 230 MJ_ ....... _ ..... 591.5 ' 139.6 ¸"
300 GT_ 12 596.0 156.7
354 ITC 4 202°0 51.6
4.16 L_ 2 665°5 143o5
550- NW- 77 1417.5 537. zj
456 I1P.C 3 199o2 52.1

"-62"6" PL. "4"----572.0--" 115.3 "
663 _pP_ 3 .. 32fJ.0 7_,9

C_ 223 5707.3 214,.6
039 _fl 7 690.5 170.q

-120 Cf ...... -'2 ..... 196.0 40.8
105 cP 1 193.0 42.9

- 129"-+CL-]_......... +7........ 221.0 65.0 "
125 CO 51 1.140.5 433.0

-155""Dli .......... 9" " - 507.0 151.6
20_ D'I'I 4 6@1.5 . .150.1

"-205-"DTS ......... 1 " - .102.5 66.3
50 0^, 3 2.16.3 54.,)

--69-'0h ....... o.... "-"1o3;5.... i?+J.ff"
61 _tZ....... _ ..... 562.0 125,,6
50 DO 67 1667.5 503.4

sou'nlx,m_ -_24--- _ou...... 30...... _2-'90.5 .... _.3.5
.]12 ..._C_....... _I_ ,1051.5 ...... 43%0 _,

444 tn 32 1084.0 363.6
_350. ICQ .... 51 +-- 1151.0 _ 912.7

;299 GA I 19.1.0 40..1
_.26.1..e_: ..... _ ....._64.5.._ 127.6

wz_'no+_ 216 D.[, o 1')().o....4!._._
260" "PW+)--- --5 565.0 1.10.6
400 .. KCS ....... 6 ....... 594.0 150.3
_90 nKT 13 614.5 170.5
402 SO0 20 642.2 193.+I

• 49_, "'he ..... 3+7..... lO10.o _f,9.9 " "
5P_)..._p ..... 1__ 19.1,q 40.3
69m SSH 11 702.5 ++,t "I76 .'0"--

_72__ 5P ...... 37 .... 2006.2 _.. 620.9..__
69.1 SLSF 19 007.0 259.3

...002.. 0P ..... @5 t5.92_2 ..... @57.9__
76_ i TPM 1 193.0 40,.1

eqo I(e 5 575.0 1_4.2
-. ;_2__._SlP ........ pI_____.162"1,2 --. 510,._.

197 ClfOII 4 691.5 1'77.0
__1_ Dfflq ...... _+___. 559.0 .... 1_6.9 L_gcndl

157 CS 2 556.0 120*2
_.t %_._ X.... 39_ ...... 9@6,,_ ..... _2_.1__ 1-aC_ Cod.

1_0 tllLH 50 1096.1_ _12.5 2-Uniform AI_}|ZO, CodQ
..tJ1_..C.aW........63___ 979.3 ....409.0... 3-]_o. of ¥ard_ Qtlletcd

76 _ 99 2621.7 _)73.1 4-capltal Cont ($000)
.......................................... 5-Annt*ali_:cldCo_t

._.aS,_ 1 .... ..] !.q.q___£1 ? q3. [_ +1,1j pq, __. (+000)

_I -0_-J{.%i....... -7i% -d_-?'i+;'t+"-" _;+O_'.'_,'-

* A lletln9 o_ rnllrond n_meu by ACI codo nnd Uniform A]pht_ Cod,_
_u qiven in ?_ppon_lJx F.

"* 1976 dollart o dlaco%i_lt: r_t[.*of 10_ D_r y_ar lu ns_tzm(!d.

,.---- .................... .7-_77



'rA]] LE 7-16

CLASS I & OTIIL'R I(ILAI{OAD COHPLIANCI_ COSTS I"O]{ STUDY LEVEL 2 (Ldn 70)

i* 2* 3 ,I** 5

EAS'I'EI_ " 2-30"- _3_ ..... 0 ....... 695_,S "'- I65._l --
30" _TH 23 ,52%0 172. !
35JI £TC 6 200.0 54.JI
_36 LI 4 67a.5 147o7
550-1iw 131 IU70,5 -670.3
I256 fl_c 5 205.2 5_.9

-_ 2-6" lq,II 11 ........ 593_0 .... 1q'O. i--
663 BrP 3 _ 424o0 96.2

CII 522 7330.3 2737,5
639 #[1 0 696.5 173.2
120 CV ....... 5 .... 205.0 _-- 53°0

..105...CP .......... 1..... 1.93.0 42.9..,
129 CI_Z 10 230.0 70o0

..!25 co .... al . -- _lzHi5.5 - z_o2.o .
1'25 Dll 20 620,0 167.0

.20, pT2 ...... 10 .... 702.5. - 167.9..
205 DT3 2 :3Ot).5 69.1

.. 56 ,t.q ..... ._..... 2 _2..3 ........ 57:, ?_._.
6'J un 2, 754.5 2o2.0
61 fl_E ..... 6 _- 558.0 __128.__
50 DO 118 18,1.5 654oG

SOUTIiEI¢H -_72q'" _0O ....... I16.... I0 "1(J.5 "- _9"5". 9"---
.712. sc_ ....... ]29 ,1_lq .5.____79_9

_q 7,M 06 I,_ _0.0 _6J._
350 7cq 99 ....... tJg?. q ...... _o_.o ....
299 OA , 2 196.0 qg.?

. ?.63 _'rc ........ 6 ..... _?j.5 .... I.',i ._

WESTERN 216 nile I .L93..0___.._ 2.9
-266''rW0 ........ 5 .... 565.0 130.6
qO0. _CS. . 16 ........618.0 .....169.5 _
_90 flK7 16 623.5 174.7
,82 '_00 31 675.2 208°8 ,

"119_ MIP ....... 67 ....-1269.8"---" 453. i--

_721 . ..qlP......... _ ] _PtI_,?,,..__ 750.3
69_ ._st _. _60.o _07.2

769 _P" 2 196.0 _9.7
76_.... 'In........ ? ___lP._, !_ _---qq, :7.__.

OqO WP 11 593.0 152.6
. 22 .ATS_ .... 95 ....... 193_.2., _612.8._.
197 P_.W 10 712.5 1,5.0

,,213 .. P,Z_ ............ 7. ..... 5.71.0 ..... I32.5_.
157 cs _ 560.0 '|:l_.o

1_5_. R%......... 63 ....... 19_], O_ _}Z2.., 5__.
lqO flXLW 92 1221°q q9_.O Imgcnd s

..I21. CHW ........ 115 ..... 1130._ __q03,,2... I-ACI Cod¢_
76 _, lflq 3066.7 10¢_3.1

2-Lhz/_'orm61phn Code
............................................. 3-No. of Yard_ QuLntod

.._S_..I .........._7 .... 11"51 ).5..--15_L_.._ 4-Capi_ml COOt ($000)
5- Annualizt:d Co,t

* A ll_tlng of r_ilroad haman by ACl Cod. and Uniform Alpha Cod_
La 91von i_ _ppendlx F.

** 1976 dollar, A dlllcount r_ti_ of 10% pot yemr ir_ aS;lurrmd.
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TA IlLL" 7-17

CIASS I & OTHER _AILI{OAD CDHPLIANCE COSTS FOR STUDY LEVEL 3 (Ldn 65)

i* 2 * 3 4*A 5
I_AS'l'l;ld_ 230 _J_ ---13 ......2560_ 9-" 1231.J"

300 GTW . 2% _095.9 3185o5
35"" ZTC 0 1529.0 9ag.O
_36 LZ II 1657.7 66J.IJ
550 tim ' - 100 3J/It_3.0 19310.0
,156 MI_C 0 1306.7 7[)1.5
62-6 ..........._'L_: ;fo "--3016;3 "1bol.5"
563 _FP _ 1200,9 600.6

CIt 789 125590.7 66037.2
039 i_11 22 2560.9 .1692.7
120 C¥ 6 1_06.§ 536.2
105 CI' 1 _13,3 23.q.0

-129" "-C]_[........ 13 ..... 2r133.0 -- 1620. I "
125 CO ..... 113 .... I6799.U 12,511_0.
195 gll 23 5026.0 2020.1
200 D'ZZ 13 3007.5 13q(). 5_..
205 DTS ...... 2 ..... 051.1 .329,, _

..56 pall . 5 13_3.0 .... 760..9 ....
69 en 26 6143.7 2700.3

. 61 I_L_ ....... _ .... 190%8 1023.0
50 Do 1_Jl 2_550.9 17297._

• 71.2 .__CL._ .... ... 1@0. 301.!_,.?,.__1q.77.2 _
qq_ Llq 111 20701.0 102S5.2

299 GA 7 635.6 3ql4.0
26.3 I'_C ...... g ...... 1@9..5.,]. . 922.3 ..

268 rH_) 10 1660.5 1120.6
• _qO. ]_CS....... 20 ..... 9,1_2._ ,2306..) ,

_90 flKT 33 qlq6.3 ,_992.0
_82 So0 qq _'50% 5 _8_9.1]
_gq" tip ....... 1'J5 16355.'9_" 10007.'_-

. .55,_......9 ...... 1 __:PS. _ _ ;]99., O_
69q _SW 22 3qSq. 1 2q35o1

721 ..qP ...... 211 ..... _n120.7 12q66.0 .
693 _I.S_ 75 9535._ 5q59.0
f102 QZ= ....J_. ...... 167_, 9 9779. I_.

"/09' "TI'W " 7 636,5 ]'44.0

_7 _2, .!n ...... i.--.,_ ..... 5 __, ?.... ,3-Z.,.?-..
6_0 Up 21 201,6..] 1572.5
• 22+ ATS_r.... 173....23206.7. 1;725.9..

197 D_GW ,.10 3017.5 1qg6.3 l,_gen(l:
_2 !_.. P"_ _.........9____21 I_.i__. 979.2_

157 C_i 12 IUOg. _ 819._ i-ACX CO[I_

. lq._.___3 ..... 10_ . _ . t.5|2ft,9___oq2.7, 1__ 2-Uniform Alpha Codo

1_0 rlXLR Iq5 21L195.0 1-119_.q 3-No. of ¥ar(Is Qtlioted
_131 C_, ....... 15q ...... 26570.Q 16200._.

76"-_' 297 _6qI.9 26307.0 4-CapltnZ Cost (_000)
5-Annu_llzcd Cost

............................................ ($000)

_CT.AS__] .... 159i__._775)9.6 _2.5._3._.2_

OTlt_"RS 503 87265.9 q 1905.0

_ A Ib_tin9 of r_llro_d n,mu'_ by _CT Code and Uniform Alph_ Cod_

i i:_ given in _ppelndlx l,'.

•_ 1976 dollar, A discount rnt_ of I0_ p_r ycmr I, mssumud.
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TABLH 7-1t)

CLASS I & OTHER HAILROAD COHPLIANC_ COSTS FOR sTUDY I,I';VEL 4 (Ldn 60)

1_ 2* 3 4** 5

i_as,rEz_ 230" _,_c....... 13...... %531._ "--zo-SSqJ-
300 G_W 2@.... 5695.9 . .3105.5
35, Z_C 6 1529.0 9q9._
,36 LI , _627.9 1_t37.0
550 014 180 _5235.2 2,a732.0
.56 nzc . 1,]o_.7 ?.1._

663 P_'P .... _ 5229.3 2236.6
C_ 709 100617.2 91605.1

6_9 M, 22 _5_) 1.1 21166.7
"120 'C¥ ........ 6 - 1305.5 .... 63h,2"-
_105 ,CP ........ 1 ..... _!3,3 ...... 23_.LI

129 Cl_ 13 2_J33,0 1620,1
1Z§ 90_ . __11.} .....29650.0 ,._1.6_214.q_
195 DI[ 23 5026,0 2620,1
208 D_'Z .... .13 ....... 6977,.7 21_0,0
20.5 D'Z_ 2 2021,3 1103,_

___6. _x,.........6 .....1_,(t.. 7.6,.__
r 69 IHI 26 0113,9 35511.3
: .61 OL_ ....... __ .......I,8"9.fl ...IO2J,a.+

50 DO 181 a 23q2.,} 22715.q

_qq "tO 111 2d5_2,6 13361,2

2_9 GA ? 636.6 3qq.o
263 ..F_.C........ 9......... I"._,______2_.__

W_;sT/::F_ . .210. _._l_p ....... 1..... __| ) ,,__.J _5.,g_
260 FI4J} 10 1065.5 1120.6

•._00 ... XCS ...... 20 ..... __ 1 _2. q _.._23 QP.3_
_90 gKZ 33 _ iq8.3 2992.0

._02.. 5oo - --- aq ....... ?.50%5 ._._OqP..,e..
_?_ ffJP 135 22266,5 1232_,q

"l'69_" 5_ -- 22 5_2q.3 3209. I

,.721. 5P ....... ,_11 ....39.90,3.,_670.0
6'_,_ 01,sr 76 laq?_.u 7017.0
602 OF ........ _1.16 __ .?.@6 ;I5, ?__17 pJ 5 ,.,1_

.762 ..2, ..........-.I 6_6.,.7 .... q,`31.__
I_;O 0P 21 3016.3 1572,5
22.. A'gSi'.... --17.3 ......,311_7,.5 ._17D21.'__
197 I_RG_ 30 q9_?.? 2270.3

._1} ,plIXO..... 9--_ 211,1,1 .....579.2_ I,cgur=d=157 CS 12 1009.0 019.q

.1_._ PX ..... 103.__ 19067,___.9925..L I-ACZ redo

|qo fl][LI 1_5 27005.6 15516.q 2-Unlform Alpha Codu..131 C0_ .... 15,_.. 285_,5.0 169_q,5..
76 00 297 6_3q_.9 38127._ 3-Ho. or' Ynrd. Qui_tcd

4-CapILal Co_ (_000)
5-Anntlallzed COIlt

._I,Is,'__I .... 26,9_,._.OOOO32.2.A159_l_I. ($000}

[¢i
[ll

* A li_tlng of railroad ,ameu Dy _CZ Cod_ and Un_t'orm AIpI)_ Cod_

la gtvan in _ppendlx P.

_* 1976 dollar, a di_coun_ rat_ of 10% per yunr i¢]n,m_ed.
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LGUIt0HIC IHPACT ANALYSIS

Introduct:[on

'Ihe preccdtnfl dlucuuulon developed thu batJlc ln_orinntio_z ruqulrcd

to purform the cconom£c tmlmct on_lyulo on t:hu rullroud J.ndutitry _tnd

indLvlduul ctltlrond coa,q_tlnJ.co thaL lu dut_lled J.n thttJ prctiunLntlon°

'lllc mntcrtal I:hnL £ollow_ deucrlbcu: dr) _hu u[fccLu on thu lnduutry

r_t_ulti[l_ frolII Lhu compl_llncc c_pt_ndlture_ coClt;nltcd _Li [lucutJu_Ll'y £o

Itcht.uVu v_rLo_ noto_ _blt_u_lun_ rcsuldLory luvuJ._; b) chu fJ-nnncl_tl

anctlyuIu o_" m_Jor _tlld other t-o4tdo_ thllL uuct_ v_rJ.ou_ _lClkOtJZ'utJ 1_o IlUOCO_

nn lndlvldu_tl comlmoy'_ nhllt_y _o mcct the vnr_ouo rcBulaCory lcvel_;

and c) _ _urLhur ul_tbor_tclon o_ thc economic ltnp_tct on ranJar _md othur

_'o_ld_ ru0t_ltin_ _['ot_ complianc_ w_.th .¢_|rlot_l no_.oc uou_ce db_tumcHL

re/_uJ.atory aLudy lcvul=,

Factor,s ^_ f c c t ln_.,_.Ra 11 ro=d_

As _hown in th_ _bl_ below LIm_u nrc con_tdvrab_,© d_.J_f©rcncu_ in

co_t ¢o _ch_,_v_ Lho npecl_/,ed _udy l_vcln o_ noJ,_ _b_ttlmnnt, A[¢o_

the_:a _ta a confsid©r_ble, d_._[er=nce in co=_ dvp_nd_n_ on _hutlm_" _oJ, a=

abc_Lam©nt _c|m_que_ nr© cmployeM or _l©_h_r odJnct:i|L lnnd Its ncqulrcd

to _x_end ra_.l_ond property l_.nw (t£ and _dmr_ lnnd purchnt_ l_s

phyntcally po_s_.ble) •

_m coatn o1_ comp}.lance iIr_ oho_L in tile £'oltowln,_ tnbJ©.

Tabl_ 7-19 pccD_nt_ _o_ each cu6ula_ory ntudy lev©_.p tim co_t_ ol_ notno

concro_ t,hrou_h I:ha u,e o_ _bal:_,mcn(: proccdurvn_ and elm cu_t_ o_

acqutr£n_ land bayond rnil y_trd property to _mhicvv Lhe v_riotm nolo©

'l_mtt_ cet_.m_e_ rcpr_n_nt w_lon_l nBKre_late_ _ bat_d on typ},¢a_.

ynrd nttuattona. In /_en=r_l, Ltm rnJ._Lrond _ndu,try could Im c_p_ctvd to

choo_ nolau _hntement I:_clmJ.qu_o .in ;Llnu o_ land ncqu_,_Ll:ion_ becnuee

o_ _.ower co_t_* _ln aom_ c_t_a¢l_ |IOW_V_ dla_ ¢o local C_._'cllmn_nc_tl. l_tnd

acq_utaltion m_y ba leaa coetly. _ presented In _:h_.o e_:c_ton, coata
e

n ?-31



TMILr ?-19

ESTIFIATI_D COSTS OF NOISE COl_TltOl, AT DIFFI_ItENT I(EGULATOIty LEVELS

By Noln_ Source _i1trol fly _:id Acquloition
Stui|y _vcl (Hilliouu of Dollnrt_) (Hilllonu o_ Dollarn)

Ldn _pitnl Annu_L1ized C_Ipital _n[lu_iliz_d

15 37.0 9,8 1,I;00,0 310.0

/0 69.8 tO,1| 25,830.0 4,210,0

65 639.0 355.0 239, lO0,O 3B,970.0

/_3.3 451o0 564,9/*0,0 92,000.0

70/6_ 311,9 165.5 21[,8]0,0 3/*,530,0

Dt:not_u ntudy l_vel conoietu o£ l,dn 70 £or com_tlbl_ l_ud Milch
_neludnn _ndu_trIA1 _nd _rlcultur111 l_nd uue cnL_or1_u _nd Ldn 65
£or :_otl-comp_tlbl_ into| _d_Ic|_Jnclud_ r_nldentl_l nnd comme_ci_l l_nd
_ c_Kori_.. Undeveloped laud I_ _clud_d £_om conuid_r_tlon _or

thi_ _tud7 1_v_l.
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have beef) eutlmated for comblulill_ land acquil;l[iou with uofue uourcc

cotztrol. _le Incrcmt, nt_i coot o_ achlcving _peci[ic nolue li!velu with

land _Icquioltion after ualu[_ noi_ _ourcc controlp Jar cxcucdo thu co,to

of u/Jln 8 no|lie oourcc control tecl_noloBy alone° Ii_ _nl aulJi,_t:;cut o[ thu

overall il;llJ_ct thu inor_ rcaoonable n0oulnlltlou would bc that the railroad

Induutry_ In 8eucralD would ilnplclucl_t the lua0t-co_t approach, (i.e.,

llolu_ uoll_co _Ib_LClll_llt 13rocc(lurc_J) rtttllCr ti_iln thu' purchase of adjoi_ill_

Iillld _It a much hlghur cout. The ccoNo_llc i_ipaet all411yoil;: thur_or_b Ill

b_d off coot o_ _olo_ _otlrcc _Ibutc[llcnt.

'lh_ flnai1clal Imp|let on r_llroado would involve two bnolc COll_Id_r_l-

tlonul I) the need to raiDc c_pital for the purchaoc and inaLnll_ttlou of

Lhu equlpr,lcnt, and 2) the need to cover with lncreaocd revu:lueu tlm

rclat_d addltiomtl rccurrln8 c_pcuaeu rt.'qulrcd to meet _hc noloc 0tandard.

TI!s N_ii,For Capital

_hoh'_ in Table 7-|9, tho coatrl o[ employill8 noil:e 1_atumcnt

proc_durco rl_oo _hlzrply lle_wccn otudy Icv_lo 2 and 3. Aa_umln 8 t_

r_suln_ory loyal 0_i_ u_ 10 l.dn. th_ added capital requlrcEn_nt of about

_50 m_lllon would not b_: ptlrtlcularly f_isniflcatzt wh_n coln|_ircdto _hc

rallroadn Indu_itry'o t|or_al capl_al _pq_ndlns, CapltaL _l_Udltur_a by

Clao. I lla_-|laul rallroad_ amounted to $1.7 and $2.2 billion in 1916

and 1911, rCUlmCtiv_=ly. In addition to thu capital _ll_lllditur_o l_l|_ by

rttllro_d compillllCne un tllldltlonal _0.7 blllioll 1II £allroltd lnv=at_eat_

waa ;,md_ b_ r_lat,:d lll_ulitrl¢l_ _¢ll_lll 8 total railroad csplL,il .|mn,lln8

In 1911 to _2.9 billion.

Tim|n8 1_ al_o _ col_aldcr,atlon, It In unllkcly that thc c_pital

_pendln8 un Jn_ILa_iona a_ocl_t_:d with noi._ _d_t_ment would all

bc mnd_ In n nl;L81_ y_r, _ic colnpllanc_ porlod for _h_ re.l_ul_ion la

©n'¢l_loncd _o _ku l_i_icI_ovt_r a fi-fiy_ar period. The added capital

cgpe;_dlti_r_a _h_ro[orc co_ti_|bu nch_dlilcd ovilr t_[o_|r_ycnr pr.rlod,

_hcrehy amoun_In_i _o _n _rl_r_e of appro_imatL.'ly $12._ million pcr

your. _la addltlonal Cal_i_l u_p_ndlturc of $12,5 million per year

would _dd Icoa th_s_one.-half o_ o;I_ [_erc_nt Lo the l©'¢_In curry:ally
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buln8 lq_ent by the railro_td indulJtry. It iu cutlmated that ,Jchie¢it_B

tho 65 Ldn level wouhl r_i_ult In a 111or_ul_nificaut capital requlrum_nt

of $639 million. Spread over _ four-y_I_r p_rlodl the onnu_l r_quirem_nt

would _zmount to _ibout 5 p_rcent of _vcr_ll_eInduutry capit_il upendiI_g°

Althou_h the _Idded burden at th_ Ldn 70 lev_l _ind p_rhap_ the

Ldn 65 luv_l_ ta|_p_aroto be of modeut prollortionul it x_ut_tbu recoBni_cd

that c_r_litl r_il_oadu ar_ in financial di[flculty. Firmu typically

• by l_orrowlt_ in th_ c_iplt_tl_trkL,t_ (notca _t_d bonda)

Coz_idc_inl_ the r_ilro_d indu_try'_ _e_cral fil_ncl_ii condition,

it m_y b_ dif££_ult to _'_Ioo c_plt_l in _my of tho_ wayu, Tht,+r_arc

_om_ _c_ptionnl of courn_° _om_ rnilroada _r© fin_nelally hc_Ithy nnd

would hnv_ llttl_ di_icul_y r_i_II_8 c_pi_all _ith_' in_ru_lly or

ext=rnnlly, llowuverD _hu majority 4ire llo_very pr01it*_hlc , _uld CONRAIL

_=qult'utldlr_c_ 8ove.rnment OUlq_Ort _o r_in_tl_opcratio_l. A d_t_ilcd

di_cu.ulon o_ CONRAIL le_ l_rc_nted in _i:p_.dix J. ;1_cro ar_ =noush

poorly per_ormin8 fi=_aa to brln_ the: ;_veras= condition do_n: to n

I_ 1977, _ho railrond Indu_ry'_ r_urn o_ l_vc_ent w_m I.3

p=rc©n_ which i_ low in both _b_olutu _nd r_.Intlw_ _rm_. Tahlo _-20

illu_rnt©_ the: r_latlv_ pro_Itabillty of rallroada wh_a_ _o_i_rcd wl_h

o_h_r induatri©_ l>na_d on n_oc_old_ra' equity. _I_ low rn_u in

Ind_cat_v_ of low _ =_rninli_ which oi_ _I_ _vur_tR_ _k_ In_t_rt_tl

flnaneln_ of lnr_ capl_nl r©qulr_mc_ v=ry dlffic_lc,

_ectu _hu t_rm_ of (leb_ _Is_ancln8 o_ _l_cd nls_t, o_ whlcl_ th_ rc_urn

in low and rl_ka _r_ I_i_I; _or mnr_Innl _Ir_a_. '_t_ railro_d Indu_;_ry i.

in n r_l_tlvely poor ponl_iou to cump_l for cnpical _und_. A_ Tab]._

_how_ a_on_ Indu'_tri_a_ nr_ ne_t to profitnhili_y7-20 72 r_lrond_ In

_l_ti'¢_ to _qulty or n_t worth.
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111_ purpoue Lo which coml_tlnlel] It_teTld to ut_e £1(ulnctnfl lllUO Wa_t_lltL

|le_Ivily on deelt_lont_ to i_Iid, Cdplc_l to UlJ_r4tdt_ ¢_qt111Je_l(_llt Lo Inll)rOVt.,

(_tt_nIi_Su ItJ t]lo_e llk_ly to bi_ Intlde a_'al1_ible _it rut]uontfl)le cot_L/i Ch_tn If

ILu [_l_'l)o_e tu non-producLl.¢u £Ix(Jd l)IIltiL0 UnforCunlttelyj Inve_cln_t|Ltl

in noluu ab_L(.,l_eIl_ devlc_:_ wo_Id no_ ttaprove e_rl_It_ ttnd the pro_t-

_billty o_ the Indu_JcryD _md _herc_[ore would b_ relattvuly Inore dtffleulc

In _dd_tLon to ch_ Itldu_Jt_y'u p_oble|n of _tl_J_n_ ch_ C_[)Ic_1 n,_t_ded

for t_ noi_(_ _b_te_ent l)_o_am_ Chc_ru _I_ thu _¢_1_tud bu_det_ _oI_ the

wit1 b_ in _¢_mu of _ha added capltal r_covery requlrement_ and the nc_w

r_t_1_ofl¢| _itlrk_ i_ _tl i[_iJor_l_t con_itl_r_ttlo_o O_ co[Ic_l_ It_ the

¢_ttc_n_ _o _d_£ch _r¢_l_h_ rat_n would h_v_ _o b_ r_tlned to _¢ow_r ch_

inc_au_d couch and th¢_ c:_(_c_ that h_her r_it_n would have on _h(_

vo1_Iill_ o_ _|l_p_cn_ 1111¢IE_v_lltlc_° '1_ii." uub_t_qilt:n_ tlnillyt_1_ |_ov_iI_

em_ma_n o_ at_tlelpate, d cl]_l_l_eu tha_ e_l_sht r_:nu1_ _roi_ ¢_nnp1y_n_ w_h n

demand_ _z_d chansen in t.hQ uml)1Oymen_ 1_vc_lu _or Lh(_ major and oth¢_r

_oildtl _xft_incd,

• ax ConnldP.r_tlonu

TaX conn_d¢_a_lon_ ¢ouhl ttlno I_,'_ a ni_n££_cant ImI_tc_ on th¢_

_d_ic1_ eo_ D _d lit _omQ c_c'.f_i _t_x¢'._ _/otl_d _l|c_un_¢: r.ol_ _oc_tc_d

w_th n_ abatement° Slne_ _h¢_ _£nancial l_O_t_'a o_ th_ compmni_

_na1_d va_¢|_ po_en_lal imlme_n ,_r_ llk(_ly _o di_nr eonn_d_ably

depan4tln8 upon I) tha teelmlqunn adopted hy r_lllroad co_apant,_n j 2) local

Cnx provlnion_, and 3) c,ch compnny°a lLn_lncial condition; cl_¢:re, i'or©_ no

ad,J_mCm_n_ w_ra mnd_ in _h_ eonti_ duo to tax conn/d,_rntlona,
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_hu Tn_ I(cform Ac_ of 1975 conL_llnu n upccllll proviulon £or

raliro_ld,. Inveotlnun_ t_lx cr_diLu can _pl)ly Co v_r_:utllly _lll o[ thu

pt_f_rczlce decrcttouu b F /0 D(.'FCelIL udch yu_lr ont;[1 IL t_LICII_u t}lu

nocm_ luvel OE 50 pcrccn_ 111 19_3o

_VU_JL(Ue_.L L_X crudlt_ I¢J.1]. Ecducc .[nvuzJtlnc'nt: coutu by JO [)u_cc[It

_or qtt{tlLfLud L(tvuuCmull.ttJ, To qu_o].L[y_ _nvcutl_cnLu I_U_L bu _n c¢[ulpr_unL

(r_t_hc_ tlm_ rcct£ l_ro|_ccty) Ct_d muaL havu _a ueonomtc _£fc buyond a

c_tal_ ti_m pu¢/od or _h¢ credit [a _cduc_d, Hew tJt_ct_te_ _l_ t_l_-

ro_t(! ynrdu _o q(zlet noL.u may not qoa_l£y,

Unlik¢_ a dcduct/bl_ bu_izct_ _xlmilu_ fin /Ilvuatl_]CnL tax ctcdIL

c+lll l)e deducted directly _tom l:|lo mlLOUnCo£ Ca_t pn).ab_. A t_l_,lro_ld

co_apftn 7 oputtltln/{ _.n l:]lu du_c_C_ how_vur_ wo_Id b_ l_mtl:¢d In bUl_¢_ll:-

_n 8 _rora _uch a tn_ bunu£1_.

Local p_opercy C_xc_ _IE_ n con_ldu_'_l_ton nl_;o. I_o_L _o¢_ proj_rt 7

Curca_ _o_ _xamp1_% would havu Lh_ _ff_ec_ of Incr_au1_ 8 _Im vat_u_ o_ _ho

1:aLl,octal pI_ODe,l_t,y a¢ld_ _:[l_lt_£ocu, _:|1_ Dtop¢_r_ 7 Lax /:hal: mufll: bu p_Id[,

fi_qlt _tn lqe_aaQ _n pltope_lC(:_ Cax_!_ wotlld _ncrua_¢_ /:]1_ annual _xp_n_

_ax effect. I[ _ncr_a_m! op¢_rn_Infi cont_ r_duc_ p_ofit_, tlm lonu wo_Id

b_ I_o(_tlc(_(_ tO /_Om_ ¢_tlll_ _|lroll_h r|l_, COIIf_cqllQlll_ tt_dtlc_OFI _n CO]_pD]C_%_t_

I:ax paymen_u,

: _J,(:h _10_,_ concro_. IIow_v_r_ nnm_u r_mubur o_ _l)_ con]d ]laVU /;he=

o|)pof_ita e.F_C_ o_" _oe_'_:a_;[oK tllO t.qx blR'd(_ll. _1_ ovorall _J_oet_ would

vat)' depunll_n R upon I:hu p_rl:_cllJnr r_ll_toad_ ;[L_ nolo_ j_rohlem_ l_anlb_Q

• m_t:hod_ o_ _bate_en, C_ and tha comDan_"_ _Jll¢lnC_ll pl}_o_,

?-J6
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Accountin/_ Colmiderat iont_

For Crack and road bud ex{lunditureo, ratlruad colnpanicu utilize

b_Lturl_nC nccoulltl{l_ ill contrauL to Bunural _lcccp£cd _|ccoLinLln 8 proc_-

dureo )GAAI'), 'niLo method of accountiHB may pooulbly bu uuud foc

certaln nol_{o tlbatuntcnt uXl_Hditureu ouch ou r_tardor battler0 nnd

r_l_n_nb1¢{ rutardcr_,

_o_tor_t_l|t _ot{lttlli K tr_ito mziint_nitnc_, r_pllir and runuw_l

outlayu for track and road budn au operatln B expmmuu when t}luy nro

in_urrc_d. If trc_tllcd ill |.hit/ InLtnll¢_r, capital rc-*covcry ¢:i|)on_{_o for tho

It©row affected would haw to be treated dlffercntly. They would have to

be _ho_l as oxponoe_ Incurred for .poe|flu tl_e p_rlod_ which w_i{ not

conducrud in thi_ ntudy,

_l_ portion of the &-_por_ouU{nt r_pro_¢nui fill Improvement would

be caplt_lllcd In accord{mc_ with b_Ltarm_mt _ccountlnH pr_ctlcoa,

At Lhle tlm_ it in uncertain a_ to whether ouch UXlmndtturu_ would bc

intorpro_d _ improvcmu_t_ In turm_ o_ nnioo nbutcmont, or _othur tlm

In_Lallatlon of nol_{o _iba_ment tochalquou would be vlew,:d an track nnd

road bed expcndlturca.

Availability ot Necessary Noise Abatement Hatorlala and F._ment

I_ _a hiBhly unlikely |hal I:h¢= employmen_ of railroad noloc _bate-

meat technlqunm would be Impeded hy any mnturial uhort.aB©n. For the

_ypea o| matarial_ that ar_ Involved, th_ _mountn tha_ would b_ r©quircd

_epre_ent only n nm_ll portion of _:Im,luanti_i_ currently beln_ produced

In the Untrod _tatea.

Av_riat)" of mat_rlal_ woald ha ruquirud for lno_allin/t the nolne

ebntu_nt _qutpmm_t. _lm major mat=rinln nee:dad for noiou barriora

for re_rderm _ra _ound _b_orp_lva mat©rlal_, panola and metal m_ah

to hold |ha ac0u_cical material _o th_ p_acl_. _tcr ratard_ra _ra

150 leer In length, on tim _/=rasa, (;roup r_tardera avur_ll_ about lO0

I le©_: in length. A_umin 8 that noln_ barri_rn would be tn_tall©d {,0 fact7-37



hll_h on hoLh zJldeu of the reLardertJ Ln till 126 hump clttuu£flcatLon

yllrdt_p thuru would be a ruqulrelncllL _oc |p060,O00 tlqut]rc., _uut of

btlrrl=3_tl, lJ_rrtur_ involv_ll B LhltJ tllnOtJtlt of uqu_¢2 footal_u rt_zJultu

ti| _1 rlued for t!qtttll ttlnolltltu of tlcouotic_ll lzt_ltul:_tlltJj p_llelO lind metlh.

/_cotmt_cal flbuctllt_tJ_ could bc ultud tlu _hu _ound tlbuorptlvu

ill_ltcrittlo ['t'oducLlon ut_tttJt_c_ for lno_llllLion ty|)e fibuc_ltlt_ tire

UIlUt_lly u_prut_uud _n wulsht° A _Jquare fool of _tcoutJt_Cltl type flb_r-

81anti welghn tlpproxtmately one Iml_ pound. A requirement Ior 1j860,000

uquare feet of fiberslnan for tile b,Lrrlero would renult in a requirulacnt

of 930j000 poundn of £tberBlatln.

'ilm ¢olaplianeo period prutJcnely under conllidertttlon i_ ttpproxtm,ttel 7

_OLIC _¢tl[_. '_ll_ £gqulrt_laellt_ for lallt_/ll_ $1hotlld ttluo tq)an tll_tt fOll_

J/_IIE p_tIod. /_ _1 collfl_qtl_llClJ_ II|IIIEO/t_LIBtltI_J=y Olle-_o_rth of _11_ neeu_utlt 7

Inaterlalu would ht_ required each yet_r of tim* cotnplL_mce period. 'l_c

annuat requirm.ene for neouuticnZ gibergian_ thureEor¢_ wou_d bt_ one-

fourth o_ 930.000 oF _pproxtmtttely 233_0U0 poundn for cinch of thu _ot_r

11_ emnual preductton of f_Lberslnnn IneulattnB materlaln in

appcoxtmntel7 2 btlllon 4 pa.ndu. The rt:qu£r_rncnt. I:her_foce, only

reprea©ntn .0014 o_ tile natlon'n ntmt,tl production.

O_ttdonr plTwoad pnnoln cnn be uucd _n harrier pnnoln. "ll_n uar_

,quar_ tootnSe r=qutrer_e==t wonld .apply ro pnnela_ 1._., 1,060,000

nqtzare J[eat. _n_lnueh tin ¢111_ /tlaOtlllg would _'lli'_o b'._ nprund _/¢r a

_our 7,=n¢ p_r:tod, the ,mnual requirement wotllt! be _or /t66_000 nqtmr,a

_mlt o_ panel. Annual production o_ uxtertat" no_twood pl)_ood in

tho Un£t©d _tatca in approxlrn_tely 13 h£111on nquara £eet. Tim barrluc

=:equlre_nenr_ thc=rt_fore_ io an ¢_xtrcrnuly mnnll lrtlct£on of nnclonnl

production.

'I'her_ would be n nlmllnr requLremenr, of l_O60_000 nqtmt'¢= feet:

o_ w_ce meoh _o hold the _=cat=n_lc._Jt metterlnl. The national produc-

t:l, on of nfrntlar _¢er_nln, uood for n vnt'l_ty o_ nppl_catlonn_ bun
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primarily tenting, iu currently approximately 3.4 billion uquarc fcct

_Irlnu(llly.5 S[)rcad over a four year cotnpliance perlod_ the nolu_

bttrrlcr rc._qulrcment would equ(|l 466,000 uqut|rc feet. Once oglan,

only a very otaall fraction of tilenationt_l output would bc involved

in thu ruqulrelacnt for railroad yard nolil_ control.

_1oth_r ui|_nlflclttttccqtlltemcnt for *IoilleabutclzlelltIiJ the cotlutruc-

t_.on thtltwould b_ r_quircd to 41I)_t_nolue _int|[l_tillB from lottd t_at

aItcu. The railroad yard noiuu ab_t_mant ruquirement I_ [or $19.6

l_lllon of Indu_trla] type col|atrt|ctlon. _lu rcqulrcmcut would

alao be upread over a four year period, and therefore amount to $4.9

:_illlon p_r yoar for tile four yc_tr colnplIilnceperiod under contJld_ra-

tlon. Approx1_ntl!ly $_ l|illlon5 lh c_lmndlture_ fox" industrial

hulldinE construction arc made annu{_lly. 'l_m load t_ot site requlr=-

mcnt would only rcpreuent *0005 of thu Induntrlal eonutruction now

being ¢arrlcd out annually.

_I_ l||atallatlon of improved mufflera aloo rcprcuanto a significant

rr,qui_©me.nt for railroad noia_ _$bntcmcnt. _c number of _wltch cnsin_

mu_flar_ Involved lu appro_l.mt_ly 6500. _ added number of rcfriserator

cnr mlt{fl_cn la approximately 26_000. '_ r=qulrcm_ot for improved

m_tflera o_ both typ_ to_nln _ppro_Imat_ly 32.500 mufflcr_. Over a

_our y_(_r pQrlod_ the _qu_rcment_ would involve _,125 muffl_r_ annually.

Annunl muffler production ch|ta _r_ i;ot_tvnilable, ][owcvar,

_olely on _h_ banjo o_ v_hlcl_ production q1,antlti_ t_nd inv©ntori(m,

and not conald_rln_ ntatlonary _n_Incuj _uf_Icr production of all

t_l,e_ _ould e_cc¢:d 50 mi11_on unit_ annually Includln8 r_plao_me, lltn.

_l _(fcct¢:d quantfry of _pproxlma_c_ly 8j12_ thcr_for_j would rcprnu©nt

an _xtr_mely _all portion of tot¢_l U._i. muffler production.

.Re_ul_t_tp_r_ Cunalderationa

I_c_u_ Int_r=t_tn c_t'r_8 are rcBulnted, tile ICC'_ role muat

be taken into c_maldaratlon In matt_r_ r_latlns to nny rat_ adJtvatment
that would _u_t from _dditlonal coach r=l_ted to uoino _hat_ment. _.:
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I¢C tauzJtapprove rat= cha[iBc_ for Interat_Ltu carrleru. Some £1_xlb_[llty

in prlc£zL_ policy hnu bee_ 81wn to rullroadu by Section 202 of t]]c

li_Lilroadl(evlt_llz{ition _md /_eslllatory l_eform Act of 19]6. Undur Lh_u

1_BiuIi[tlon , ro_IrouiJu m{_y flows und_c ¢_rLtlln condltlonlJ_ alt_1- Eal:et|up

to uL.v_n |_['c_nl_. ]low_v_L'p thul'_ iiJ I_Ii_l_robl_ 41u I:oWll_the_"thlu

pcovi_ion I_ beln B efl_ect_.vely ut_,llz_d.

Altl_otl_hl_l_y l_cl:or_ en_e_" into r_tc-Iii_Ikl[l_de.c_io[|t;p collt J._

Ln de_rminlnll r_In_iv_ r_itu_ uuch _ for ch_ hi_hez' unit-vnlu_ mmlu_ac-

_en_iv_ d_ta on _'allro_d co.ill which _ir_ tmud n_ y_Lr(l_£¢kn _[or

obt_llncd on _|IQ_l_ItJ of _I_o r_ _-ucl:ui'_ l_u_it_ov©_' _,n_L_t:ryco[fillIll

thQ _0n_ run and _hou_[d cov_:_ _lllwl_i_Lble co_ 11_ Lhe _ho_'_-_erm.

_Inc_ no_,_ nb_e_n_ _fill _ncr_imQ co_ _h_ l_llrondu c_Ln ba

I_ _ran_ed _ _od©_ _it_ In¢_ _ ¢o_[}i_ wLth a _ove_nm_n_ _e_.l_on

_c_nnpo_on lan_l_ a:_cl|_lllb_Ir£or l*o_. 6

new _t_ d_ _o _n m_iclp_d cnE£_l Inv_n_m©nt c:_n be _1_d _o _Imed

up _ha IJl_oc_ °

_InULI_m_C_ _h_ _I_o_i_!I)__[_L_l_ _li_l_l¢_il_yin _I_e.._Inl_from

_CC _|_Q_a_d £tl_a̧ _I_I?_ £_ _ov_ in_E_l|_ Ill _0_ proVid_



E._mmployment

'lhu ,Idded financial burden reuultin8 from the coat of abatin 8

nLtlroad yard nolue will haw lmpactu on rateup volume of buutneuu,

and thurcfore, cmplo_ncnt. Tl_crc .re currently about t_flS,000 employees

in railroad companies. The lrapt_ct oll elaploylncnt wa_ calcul_lted /or

individual companlo_ £or tho dlucutJolon oft individual rnllroado which

app_ttru later in thiu ucction.

Impttcto were cillculatcd for the two mcauurcs of thu price

olatltlclty o£ d_matld for rail tranuporttttlon conutltutin8 the ranEc

of ©itmtlclti_o for coln_zodity _hlpmvt|ttJ. Aluo, imp|eta wore cal-

culutud for tim regulatory lev_lu_ Ldn 70 I_nd LdlI 65. l'_o_

tJm_u calctllation_e e_tlmarcB wct_ rondo of Lhu Ir_pact on employment

for the cntlrc rnilroad Induutry. _ic reuulto npp|mr in T_blc 7-21

below.

TAllLF, 7-21

OIANGR$ IN EMI_I,OY/IEt_TA0SOOIATED NITII VARYING

REGULATORY LEVI{LfiASD VARYIHO EI,ASTICITIE'_

g_sulatory Lcvcl_ /xln 70 Ldn 65

Ela_tlclty of D_mand -.39 -1.41 -.39 -I._I

l'ercentaficDccr©ano

in E_plo)_ent D,O3 O, 13 O,6b 3.2.2

Decrcanea in P_ilro_d

F_plo}_cnt 146 631 3201 15,,617

Indirect l'_mplo_eent F.ff_cte

_m employment o[fcct_ which haw b_cn c_Iculatcd and proaentcd i

pr_vlotu_ly would |m the. diruct c_fectn on _allrond coml_tty t_mploymcnt.

'rhur_ would alno |m indlr_ct cmploym©nt _f_m:t_ imi_ctln 8 primarily

on the _uppllern ()_ noine _batomcnt _qulpment _ad _acilltla_, b_bor

will bc rcqulrcd to mi_itu_acturc tim necessary _u_fl'¢r_, ductllc iron

nho_, rele_sabl_ _ctnrdvro, noloe b_rrlvr_, and _o on_ for till of

tha Iteme ncce_sary _or r_llro_d yard noi_o control.



Quictin_ load ¢eut uiteu would require 8tiditional co.ntruct_on

w0t[t_u _o build i_tructut_u to e|_clo_c _)-.otnotlve_ durin[_ load t_ot

op_ration_. Lt IB _utimat_d tll_t 2_6 _u_h _t_ucturcll wou_d h_ r_quirl_d)

and th_ total _oot of conI}tr_lct_ th_ utr.Jttur_ wouh| b_ _pDroximat_[y

$20 million. _pplyfn_ th_ av_raS_ work_r/il.|t_J_tial construction ratio

of $35)000 _ for worket_ £ndicatco that 515 c_t_u_tion worker man-

ycaro would b_ t_t_uired for the con, tructiou. Tim need to cou_truct

ot_uct_ru_ _or load te_t oit_m th_t_or_) rc_l_lts _l_ _ _fldi_ct

_ployl_m_t _ff_t amou_tll_ to _75 tnan-y_a_ of cono_uctio_l labor.

A number of th_ nol_ control t_chniq_. _J_lcct_(/ for conold_a-

tlon cml)loy fabricat_d metal. Th_o technique. _nclud_ modl_tcd part_

_or locomoti_c_ _nd refriS_r_tor u_to) ductile l_ol_ t_hoe# _l_d _abl_

_utard©r_. D_pn;_dln B on th_ noio_ abat_mcnt lov_l under co,_ld_ration)

t]_ ¢o,t of _och f_brlc_t_d m_tnl p_rt_ could cqunl _ppro_lmat_ly $72

million. _h_ worker/output ratio in th_ fabtlcatcd m_tal, indtmtry _a

on_ worker p_r $150)_00 v_luo of outp.t._ TImrc_oc_. product .hlpme_)t_

vallmd at $72 mtlllon tmplt(_ an employment of _50 worker man-y_a_,.

_lu con_trLtc_lon _Bd _rect_on o_ r_gnrd_r b_rrl_r_ ar_ c_tl_tcd

to coat a_)p_oxl_(_t_ly $1_ million. In4u_tr_ cat_orl_ation do_, not

_how any tndu,tt_ an _p©clal_d 1_ thla typ_ o_ con_ttu_tinn. _'or

_u_k_n_ l_bor _mtlm_©u t |low_v_ ) tn(hmt_l_l t_}_ cotlatr_r.tion _ould

b_ conmld¢.r_d _nalo_o_m.

/_ _hown _bo_ t|m cmploy_/output _at_o for l_Ld_mtrlal conntru_-

_to_ t_ $_5)000 p_r cmploy_. _*_, lmpli_ that _ r_*t_m_t _or

_1_ m£11_on fn barrier construction would _nquir_ _00 _an-y_ar_ of

_9_=_min R the aboV_ lmpllt:_ lndlrt_ct l_bor _f©¢t. on ,,pplt_r

lnd._ttle., th_1:mfor_) in as follow_|

_c]osuro Con.t_cuctlon 575 man-yt.ara

I! _hrlcntad _tal. I)50 ma:_-yoat,

Batrl_t Gonmtructfon bOO man-y©aca

Total 1425 mnn-y_ar.

----,.---..----__.___



Fu['I Conat:m_t ton

In ].976, ralIt'oadu conoumcd approximately fouc million 8allont_ of

dl¢.'uel £uel° O_,er 99 pcrcezlt of r_xJ.lrol_d locol;loLlveu ar_ dleuel-

elc:ctrlc ul_J.t_, and LhuuD virtually _11 of the _liel conoumcd ill

r_tlro_d op_rlitlonu 1_ dle_cl fuel.

_lt_ r_lil yl_r(| nolll(: COllLro.[ re,trilLion hl_ t:wo oJ)potJlll[_ _ftcctu

o=1 _uel conoumpt].on. _u first effect l;crtlllxlu co Lhc _lnLlcJ.131|ted

dg:crctLfl¢_ £n lnl|llutry-'aJ.d¢_ frcJ._hC o(_rvicco (revc[|u_ _On-lnll(:u) _tu _hc

r_ult o£ hlsht_r freight rateu, _huu decrc_lulnL_ fuel de_n_lnd by _lbouL

38 million 6allonu of fuai per _nnum, '111_ uccond _ffect incrca_cu

COllllU1_pElo_ tn_tH_uch llo tho n_w mtl_flcr to |)_ IKI_allCL_ 011 th_

t_wJ.tch ell_lnca wJ.ll cont_tl_U ollu to on_ _lzld one-]_al_ I)_rcciit mor_ _ulll

thau without _uch a t_chnolo_lcal fix, O_hcr EPA nolle controJ.

¢=tand_rdu wJ.ll have already required _lm lllx_ haul power to h_wu

_lu_fltrlJ ].tHJct_lltt_ wJ._h _n tllcr_ltt_a(| f_l(_l co[l_L=[ll|_lo_ of ona to o11_

_a_l on_-_JL_ perc_nc. "l_lorc_o_u m Cho n_w ycll-_| nol_ colltrol

r_6ula_lon wJ.Z1 iiot: fur_hc=r lmlmct _he_o ul_£t_, Ilow_vc=r, _hlo

r©_ulatJ.on will :Lncr_ fLJ_ll _onnt_ml_tJ.on _or y_ird twitch el_lnc

opur_t;tonn by npl_roxtm_t_ly _O0,OOD _nllonn _mnually°

_atnnc_ of P_ym_nt_

II; would be d#._lculL to qunncI_y the e_£ect:_ on th_ tJ,,% bn;tnnct=

o_ paymcn_ renultinll _rom the nolut: _bntcm:ac o._ rJJllcoad y_rdn,

_ :tncr_: Jn cd_C:a would be relatively _mall _l_n compared wlch

the total opecntln8 contn of rallcondn. _mr_£oc_, tile impact on tim

Uo.q, halunc_ o_ lmyme-nts would likewise b_ fairly low. I_ ca_t b_

©xpec_ed Ch_t _ny _c_lon _l_Cll rninc_ cr_u|)orta_on cost_ _lld tllt_ Eh(_

price o_ _merlcnn ¢:xport 8oodn could hav_ _m m_v©r_ ._fuct o_ the |1.5

t'oruJ, fin huy_r_ _nd tlx_.lr c_ncl:J.on could h= to buy le.r_ £rom Ih_;, prod.c©r_ by

e._E|mr curE;InE _he,lr con_umptloll or _aekll|_ a_t_r_l,_tlva uui)ply =ourceu.
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'l]lurc, drc ccrtt_l_ COnllnoditLc_ lfIIportlLnt to forulSn trod_ ruvunu_u

that would be affected, U.S. _caln and coal ore Important export

commodiLle_ and they ore uluo Imavily involved it_ railroad tran_port_ttion°

If rululn B Lltu price of theuc cota*loditluu to £tnancu ilolou abntenmnt

ruoulto in _orcl_ll buyuru tll£nin 8 to alturnatieu uourcuo_ tllC trade

effect would bc d_trlmentaX, IfD howc¢orD the price c-laotlclty of

demand in tncloottc for thcu¢ cotton©dillOn _broad, then tho added coat©

could be pnuuQd nit to foruLiu1 buycra with©tit harm to the U.S. bollmcc

of pa_/0mtt u •

Iron ore and cavil u_ed in m_tktn_ _teul art: alan commodltl_o worth

con_iderlns, bllt tn *t dtf_©rtmt context. If, _or cxlmpleD frt_tsht rat_o

for iron ore and coal urn ruined andp ltu a rcoultt prtc_a of domestic

utnal ar_ rnincdp lmportn o_ forclsn ot_ul could Incrcnoo. _tin would

al_o ha e© n dotrtmental tappet on rim U.S. balnnco of [mymGnta.

Flg anctal Impact ^nal_a_a of. Com_ionce Cqata

Co_pllanc_ co_t_ c_n b_ _p¢cttd to £mpncL: to a 8r_nt_r or l©_o_r

doRt_tt on dtJ_©r=nt railroad comimni_s d_pendtnR upon thulr _inanclal

ait.a_ion, _om_ rallroad_ arm in r©lativ_ly _ood financial condition,

_ll_e ©char= are in _in_nc_al _traltn attd may haw difficulty with

th¢_ nddmd oxpe.na_ o_ nolo© abatement. _il_ pr_ocnt_tlon attempt©

to meaaur_ tha _lnanclal condition o_ indlvldtutl railroad com_nie_,

and th_ co_t impact o_ noi_n r©aulation cornplianca. _l© purpoo_ in

to provida an indication of tit= capacit_ of indivldt_l comimnl©n to

absorb _h_ _dd©d coet_ o£ noln_ abatement.

A _©lention of _Inancial Indlcatorn warm u_d n_ £|la basin Ior

a_taasin B tha Kinancl_l condition of railroad com|mnl©a. The impact

of compliance comtn ham bean meaaured at two lm.,ult*; Ldn 70 _md

Ldn 65. _m meamat=n t|m_ ware ool_cted Includca liquidity, profit-

nbillty _tnd _icI_ncy'mennurea. _m m_amtr_e at© outlined an Iollo_t

n 7-44
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I) The extent to which r_venueo cover eKpel_uus -

(r_Itlo: net opera:in 8 tcvenuco/Sroou revcnuuu)

2) The return on capit_l -

(c/ttio: net opc_atisl 8 re tenuco/total asaeto)

3) _lC _tellt to wbicll llrluettl Ilr_ uued to 8enerlltu r_vlJllu_u -

(ratio: 8rou_ revenue_/totnl nuuct_)

4) 'l%e ability to meet current c3tp_nncl: -
(ratto_ current anactn/currcnt ll{tbilltleu)

5) The relationship of totnl /:s.cttJ to total llabilltle/J -
(ratio: current austin/total liabilltlcn).

_ltl lilCltuure_have been taken from thu llterattlre of finnncit|l _l_elltl-

m,-'ntof railroads. Four of tlm five Imvc bccn dcocrlbcd a_ "price

: plck." in tormn of their t*bility to nntscnts tim _lnnt*cia£ condition

of rallrotldn. 7

Another ratio (current anaotn to current liabilitie_) was included

in order to mca_ur_ the liquidity llouition of railroada ltnd thin _l*pO_ra

r©l©vnt*t from tllo ntAndpoint o_ mca_urinH a firm', condition to financ=

noin= _batamc.'nt tochniquvs.

5omQ caution nbouhl be uxQrcimcd in tb_ strict interpretation

of thc_ rAtio_. %qli_ i_ primarily |mcaun_ the nnalync_ i_ add_.nmd

to a ninsl¢ yea_. _norm_l conditlolm (fln_nci_l o_ op©ratlonal)

could b_ dlf_r.rmnt wh©n rnvi_.wcd from a lonscr tlm_ _i|_a,_,

_notlmr important cAutionAry not_ concornn tim validity of trains

_lnanclal ratio_. _l_ uno of rAtio_ n= _inancial indicatot'_ i_ not

.=niver_ally Accepted. _l_rm J_ An oppo,in_ vlr.w tll_tt tim financial

condition o_ _ _irm can only b_ an,e_d with a d_t_lled I=xamtnation

o_ that _lrm_" _lnanc_n And it= orsmnlzatlonal atr_nRvme.ntn. Accordtn_

_o thlm vlow_ ratio, can b_ ml,l©ndin_ b_cnu_ o_ dl_f_nc_n in the

manner tn which _lrmn tr_t thQ varlablv_ lnvolv©d. ,uch an _ua©t

vmlt_tion or c_lr_nt 4t_p_m. _v_.ttbol_|_m_ |_c_tt_ it wa_s not

po_nlbl_ to conduct detailed anAly_n_ o_ tb_ companicn with the UCOl)_

o_ thi_ atudyp r_ttom wtr_ developed _nd Ar_ prtu_nte.d be.r_ witl: tb_
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mlder_t_Ind111_ Lhllt Uley uhould not be vl_wcd au concluuivu, Th1_J

i_ l_£trtlcularly true £or the t_bles _pl_eltrlnfi below that prcucnc th_

Cop _nd boLtolzl £1vc COl.ip_flle_ _or erich t_ItlO bcczlu_J_ _Ibno£Altll_i_u Ilr_

inor_ llkely to _ppc_r Ln the extrcnlc cllucu. It _hould bu noLcd_

how_wrp that £1rmu that tzr_ rt_pc_Ledly In good [Izz_nc1_l conditlon

t_nd to _l}p_r In che. Ul)l>_r _ttI_ whil_ tho_ _hnL llre _ep_tcdly

In fln_uzc1_l dJff_cul_7 t_nd to £1p/)e_=r Ltl the /o_cr oetl_.

A lonscr tlalc _l,nn could ic£1d LO dlf£c_'cnt ce_ultu. For c_llml, le,

_ _ccen_ly pabliuhed ICC utudyb_ in(llc_itc_ that _ Eivc yc_ir up_m

(1972-76) In_llc_It_,d th._t uov_i_ ¢,trricru h_d de_lclt rctucn_ oi_ invcut-

rncnt_ £o_ _L l_i_u_ thrc_ o_ tho live ycar_. '_l_ c_rricru included

tlm Onmd _rI*nk Ncntec, CL#zzadlanP11clflc in _in, Lon_ l_l_mlld,Po_tolz

_nd l_lne_ Rock le_lzmd_ HLlwaukco _lnd Hll_ourl-Y_nml_-Te_lu, _h_e

dlf£et from the carrlece ahoml in the tebloa below of one-y_ac rntloe.

_Im_ con_t_al_t_ pr_vel_ted t]lo _mo o_ _| loIl_cr tll_m _[)AI_ In thlll _udT.

AI_o, the banlc purpo_© o£ tileIndle_tocn foc thl_ _tudy Io dff£ecent.

_e purpo_ bore l_ to 6au_¢ thu _f_©ctn of _=dded nola¢ _d_te_cnt

c_|)en_P._ r_thec th_n to _eee_a _hu _eneral £1*zanci_#l condltioa_ o£

tl|_ comp_nlea. A o_u y_n_ ep_l_ _hol_Id b_ _u_flclcnt lot thlu _urpoa_.

Contcibutln_ to tile _olect_on 0£ ratto_ wlla thu conntdor_tlan

o£ the availability o£ dora. _1o mcam_r== lind to be mlnpt_d to tim

typ¢_ of d_c_ _lich _r_ _1_o _wnll_bl_ for Cl_n_ II r_lllroad_. ICC

rP.qulrn_enc_ llau_l_y ©_tlr_ aufflclant d_t_ for Cl_un I c,zrclur_.

l_v_rt|zalca_ on_ Cla_a I and a number of Cla_a II rallroadn had to b_

om;Lttad £rum the annlynt_ lmcaua_ rhalr flt_llnci_lldat_ wer_ _ot nw_inbl_.

'l"Im complete= linc of callroad_ and tlmlr £_onncial rntua appear

In Appundtx G. Lt_c_d below for Cl_a I r_tLlro_tda art_ tim top trod

bottom _IVo, to /ndlcat_l _ho_n that (Ir_ _n rt_Intlvc_ly b_tt_r fll_anclnl

. . condltlon_ In contract to chonn that nr_: J_t wor_m £/nanclal cond£tlo_l

on a r_latlv_ baa_. In add_tlonl tim /mpactu of compliance co,Ca

ar_ calculatod lit tha rat_on for two nol_c £1bath'me_t lev¢l_ (Ldn 70

and l.dn 6S),
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It uhould be noted thot the ilz]pilct_IZZetII_u£erlhure L|pply _ol_ly

to com])lionc_ co_tfl. _I_ ilILp_ctfl_tOllltJ_coildllry_f_cLu_ _uch flu

Incr_ofloo _n _rolght rtlt_us c|lon_e_ Ill trtl_£1c _Ind r_vunue_ _

conoiderud _lu_wher_ in thlu uuctLon.

_J_ rlttlo v_lu¢_ fo£ Clauo I carrleco _re pceocnted in thrc_

colui_na. Th_ flout column cont_in_ the tittle prior to noiue r_gul_-

tlonj thQ oucond rc_iectu the cout to the r/filteredto comply with

ce_ul_ttioz_ o_ Ldlz 70 and the third column re_lect_ th_ rout to

th_ cnilroad to comply with a t_lor__tringcnt r_lulittion o_ Ldl_ bS.

It in Oigtli_icnzlt to note _com th_ r_ttlo_D mid _rom t|m c_tent

to _llch rntlo_ ch_n_ dtt_ to comp]l_ttlc_ co,to, thnt thu £1n_izciml

condition of cnllro_d_ would be _Ituttd only to _ mltlor de,coo by th_

Impoaitlon of noi_ control refit_intioi_.

I. J¢_tloz _=t Operating Ruvcnutl/Groo= _b_'vt=nu_.

Ctz_'_nt

Company (bc_ot:o _B-) I_1n 70 _n 65
(l'op iivu)

Duluth. HJnnip_g & Pacific 0.75 0.75 0.76

Rlchmond e Ft_dct'ick_bt*r_.
_nd Potomac 0._I O.Z_I OJ_O

Norfolk _nd Western 0.32 O._2 0.30

0oo IJne 0.11 0.31 0.29

}'U,_o urt Pnclt i_ 0.20 0.28 0.27

(_otcom fXwO

Lon_ ;Inland _ Co. -0.72 -0.72 -0.73

Chicago, Htl_ukcc.
Or. P_t#l & P_ci_ic -0.02 -0.02 -0.02

Bangor & Arnoatook 0.04 0.04 0.01

C_,ad_an PaciEic 0.0_ O.O/_ 0.04

Ceni:rnl Vermont _R Co. 0.06 0.06 0.01
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2. ]tJtlo; N_t Opcr_tlnE Revenueu/Total Auuetu

Cu_t_nt

Cotapany (before ReS.) Ldn 70 Ldn 65
(1'Oll tive)

Duluth, Wlnnipe 8 & Pttcl_£e 0,55 0.55 0.54

Toledo, Peoria & _cotern 0.32 0.32 0.30

Chlcaso & Northwt:ut_rn 0.20 0.20 0.17

l_lsln, Joliet & gautern 0.20 0.20 0.19

D_troit & Toledo Shoreline 0.17 0.17 0.15

(lint tom five)

CIII CtlBO_ tlllwaukeu,
St. l';lul & Pacific -0.01 -O.0I "0,03

Plttnbucsh & _lkn l'rle 0,01 0.01 0.01

lhlnsoc & Aroontook 0.01 0.01 0.00

Central Vermont 0.02 0.02 0.00

H_inc C_ntcaZ 0.05 0.05 O,04

3. Jt4t;[o; Groou l{cVelltltlB/TOttll _tlU=Ln

Cur_uiit

G_ml>any (l_nrc Roll,) Ldn 70 1_1n 65
(Top fiw)

Toledo, r¢orla & Ht:ntern 1.17 1.16 1.13

Chicntio & Northwestern 1,00 1.00 0.96

ClilcaTo j _o_k Inland
& Pacific 0. 7_ 0.78 0.76

_,l_ln, Joliet & F.Lntoc. O. 77 O. 71 0.76

Duluth, WJnntpt=_ & Pacific 0,74 0.74 0.7_

(_ottom fiw:)

Plttnbursh & lake _rl_= 0,21 0.21 0.21

, Richt_ond j Yr©deric_hurl_
l'o_omac 0.2_ 0.26 O. 27

Colorado & So.them 0. J0 0.30 0.29

Ban0or & AroOtltook 0.31 0.31 0.30

• St , I_111_ ,qol_tltwentnrn 0, 35 0.3_ O. 3.5
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4. l_Itlo: Current Au_utu/Current l,i_bllltieu

Current

Company (b_fore I{c_.) Ldn 70 Ldn 65
(Top five)

'l'ex(_ullexlcaa 3.39 3.33 2.86

Florida E_at Coast 2.00 2.7/ 2,5/

Neutera H_ryland 2.55 2.53 2.38

St. toaiu 5outhweutcrn 2.38 2.37 2.27

Rlchtaond p YredcrickaburB
& Potoranc 2.25 2.24 2.14

(Bottom Ilve)

Union Pacific 0.74 0.74 0./2

Fort Worth & D_avcr 0.00 0.79 0.75

Hl,oouri-Kan_a_-_'_xaa O. 81 0, 80 0.73

LonB Inland 0.85 0.05 0. fl3

GoorBia 0.05 0._5 0._0

5. _ttlo; Corrcnt _tmt_/Total l.iabilltic_

Ct_1"rt:llt

Company (bcfore lteB. ) lxl n lO l_t t 65
(Top _Iv_)

N_st©rn Pacl_Ic 0.45 0.45 0,_4

Taxaa Hexicnn 0.39 0.38 0,38

Toledo) Peoria & Ncntcrn 0.26 0.26 0.25

Western Hat yland 0.26 0.26 0.26

Elgin. Joliet & Y._ntern 0.25 0.2_ 0,25

(Ik)ttom five)

Nort]tweatern Pacific 0.06 O.Ob 0,0_

P£ttaburKh & L_ko Eria 0.07 0.0l 0,07

Union Pacific 0.00 0.08 0.00

_anaor & Arooatook 0.09 0.09 0.09

/tkroa & _arberton l_it 0.10 0.10 0,06

_,n .bow tnblen Incl,,dcd only Clans I ra/iroadn. "rh_ r_tloa w,,ro

tabulated for all rallroad_ for _llch ther¢_ worn aufflciont data.

lnclq:dla8 Clans II railroad.. _le completa lint of railroad, and their

ratio, ara preeentod in Appandlx G.
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'1'al)ul_tionuof th_ diol)crl)io, of ratio vtzlucu w_tc tl(Ido__nd

_p[_r below, l_nttlcu repr_oent the pc£ccntase of tailro(id. _allln 8

btlow the column £isurctJ.

Diuperulon o_ Fin(_n_i(llllaltloValu_u

1. Nut Opcr_tin8 Rcv_nueo/Gtou_ l_vcnu_

Hin. 5_ 25_ Hedian 75_ 95Z Max.

Current -8.60 -0.60 0.12 0.22 0.32 0.52 0.03

Ldn 70 -0.6). -0,61 O.lO 0.21 0,32 0.52 0.02

Ldn 65 -9.17 -0.00 0.06 0. i0 0.27 0.50 0.02

2, N_t Operating Revenu_/Total An.eta

Min. 5g 25g Hedtnn 751 95g Ht_x.

Current --0m69 -0.10 0,06 0,11 0.19 0. I_6 1.23

lxln 70 -0.69 -0,11 0,0/, 0.11 0.10 0,/,2 l.lt]

['=in65 -0,60 -0.17 0,03 0,12 0,10 0,39 1.16

3. Grot_ P_vcnu_a/'l'otnl Aa_ta

MLn, §_ 25_ MI:dilm 75g 951 Ha_.

Curront a -0,16 0.37 0,69 0.67 1.15 2.1_I

Ldn 70 _ 0.16 0,:31 0,49 0.6? 1,15 2.39

Ldn 65 ^ 0.15 0,33 0.46 0.66 1.09 2,16

6. C_Arrent _ta/Curr=nt Ll_blltica

Mtn. _I 25I Melltnn 7_2 9_;{ Hax.

¢_arrent -1.37 0.36 0.96 1.33 2.16 6.01 23,33

I_ n 70 -1.22 0,35 0,95 1.30 2.07 5.34 18.29

Ldn 65 -I.17 0,30 0,fl3 1.11 1.71 6.32 17.39

_. (_rrent A_unta/Total l.lab£11tien

lltn. _g 25I Hedlaa ' 75_ 95_ Max.

Curr=nt -0.16 0.06 0,12 0,21 0,32 0.59 0.9_

Ida 70 ,-0,14 0.06 0.12 O.2L 0,32 0.50 0.85

Ida 65 -.012 0,06 0.12 0.19 0,31 0.50 0.70

=
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_l_ elanticlty catlmatau linedin thla w_ction waru drawn from

r_lcwmt utu,li¢a by A.T. _:arncy, Inc., (1917) aI_d A. Morton (1969),

an preaent_d in the ICC r_port to _ontlrana, ©ntitled The Impact of _he

_R Acr._ Th_ ransea of _mptrlcal _lanticity entimate_ for rail

tr_,nnpot r' .ox-',,le_.a n.aociat©d with particular major commodltien ar_

,hewn in TaD)In 7-22. There ,tr_ a nu,_ber o_ con_idcrationa theft ,hould

apply in the Interpretation and u.,_ of the elanticity vaiu_u, which

a There are vatlowa lectern other tha*_ price that Intluenc©
demm_d for rail trttnm;port_tlon. One l_port_t_ lector lu
_mllty of ,ervl_a. _f the quality of call ,_cvlc_
deterlorate, in te_mm of lo_ser trnnnlt time due to 1_i_llttlme
curtailmentj for _xamplep rail nhlpment_ could decr_,u _vcn
thoush freiRltt r#tt_a rcmal_t unchax*Bed° Oilier facto_n
Includ_ Incorae l_vcln and increa_©d accen:# to otIL_r
tran_por tatlo_ mode_ °

• gla_tlclty v_tluvn are tlme _nnitIve. _]In v_Itv_, b_i_
prnuont_d h_ro _re for the uhort t_rm. Uflu_lly nhort t_ra
pclc_ _lanti_ity vetlmat_, a_ le_n nlantlc than lon_ t_rm
eatim_tn_. _r_ in _r_mt_r pv_,Ibillty |or ctmtom_r or
chipper _djtuatmeL|t to prlc_ chenKet_ in the: l_x_r t_m.

• Pr£cz ola.tlclti_n arf_ often variable with r_sacd to the

_vel o_ prlco _nd tile _Ir._ of th_ Incroltm_. It ia likely_
tlmr©forn_ that no .In_lo valu_ can b_ det_rrained aa tilt: ptlc_
alaaticity o_ demand.

/ • The price olaoticity for a _infile product can vary accordin 8to loeatlon_ or _ro_ rou_e to rout¢_ o_te.n depc_ldin 8 upon
- tnt ermodai competition.

i.



'EAI_LE 7-22

[!_TIHATES OF PRICE ELASTICITIES OF RAIL TRANS|_RT I}EMAND

I_LnBc of l_Jtlmatcd
Price El(Lutic Itic_

Commodity of Dcmtmd a

l|itumlnouu Coal -O.120 to -0.3B
Icon Ore . -0.39 to -0.819

kBBteBat_ Hnt_rlnlu -0.35 to -4.40

Corn (to represent _iBrlc. products) -0.837 to -1.32
l_ilpwood, lobs , & chips (timber) -0,366 to -0.014

Iron &=tcul mf_. Bood_ -O.I to -0.3
Automobil_ -0.16 to -1.60

Source: Titblo V-3, p. 103, ICC report to Consruuu on The Impact of
th_ 4It ACt_ Oct. 197/,

With tha cxccptlon of uom_ nBBrc841tcu and Ituto ahlpm=nt_ Tabl=

7-22 in Bcn©cal indic_te_ rulativ=ly In_la_tlc v(_lu_u _oc th_ com-

modltlta _hown. IIowav_tD thu c0tlmnted tanBca _t¢: wldQ _nd b_ckBrotmd

da_a _r_ Ilot all curt=at. _luu_ untimnt_a z_ru uuad in _hin _t_dy

_or t|l_cconomlc Impact an_ly_l_. Other tlOLZrCQ_dO not ct_ct_ntly

In _h_ aub_qu©nt prlc_ _md _mpact _naly_l_ th_ fot_r_n _p_r_t_

_rlm_ o_ th© T_ble 7-22 w_re t=duc,_d to _wo_ c_pr=_©ntlnB a low

w©i_ht©d _v_r_B_ o_ -0.39 _nd A h_sh w_lBh_©d _v_r_e o_ -1.41. Thin

r_ductlon w_ achieved by w_i_htlng th_ e_ma_ dlnplayed in T_b1_

7-22 by _h_ con_r_bL_lon o_ ©nch commodity clnn= _o tot_l _ailccJ_d

r©v_nu_. _ ptoc_ _n_ _£_i _ilna_©_ _r_ _ho_n_ in Tabl_ 7-23. It

i_ _timat_d th_ th_ llutad co_odltI_ will _¢co_zo_ _or _bout 75

pQrc©nt o£ railroad cuvci_u¢_ in 1985. Bom_ manu_ac_r=d ptoduct_

_ni_h©d for rot_£1 _ clmc_c_ti_d hy _iru_t_r pcl¢_ e.l_ticlty

but compr_ i_ than 20 p_cc_nt o_ rallro_d re.vcnu_.

I,



TADLE 7- 23

ESTIMATI_D I_IL TF(ANSPOI{T PRICE ELASTICITIES OF DEMAND FOR EACH

MAJOR COMMODITY, WEIGHTED BY ITS SIIARE OF _AIL FI_E_GIIT I(EVEt_UES

Avurage Share of

Major Sourc_ [UI Partinl Prlc_

R_venues b Eutlmated |JR Prlc_ Ela_iticitlc_ of

'l'yp_ of (1975+1985)_2 Ela_Jtlclt_ of D_mand D_m_nd W_Ightod D_

Con_To¢|Ity _aflo _ P_rcuntago For R_il S_rvic_3 c ]U_ |Icv_nu_ Sharus d

I_w High Low lilgl_

Agrlculcure (corn) 13.7_ -.837 -i.32 -.Ii - .18

_ronOr_ 3.37 -.39 -0.UI9 -.01 - .03

Coal 17.98 -.120 -0.3B -.02 - .07

Mluc. Mining (av_rngo L_w_n iron

or_ & Aggr_!gat_u) _.51 -.37 -2.61 -.03 - .22
i

FC_d & Dr_ig [ov_rnll avg. _l_:d) 17.60 (overall avg. used) -.07 - .27

l.tu.b_r & Prod. (p,lpwood, logs

& chipu) 11.05 -.366 -0.014 -.04 - .09

Chemlcml_ (ovar_ll avg. used) 9.51 (ov¢_rall avg. ust_d) -.04 - ,15

Iron & Sto_l 5.46 -.I -0.3 -.01 - .02

Ston_ Clmy

Gla.s (aggr_gnt_) 7.0H -. 35 -4.40 -.02 - .31

Motor Va|_IclQs 5.77 ..-.76 -1.68 wt. -.04 - .07

TOTALt 100.3 nvg. z -.4126 -1.540 avga. -.39 -1.41

• i i

For _ major co;m_dlty cat_gor_, th_ _|tlm_t_d prlc_l elasticity of d_mnnd foe tho conm_dity in

brack_*l W_S u._d whorcv_r inforl_ntlon was _ot availnbl_.

b Th_sa av_rngn_ of 1975 and 1985 ,|larall Contrlbut_'d to I{4{r_%_4ntl_ w_r_ obtaln_d from _:_lllblt IV-D(21)

p. 143 of tb_ ,tudy, _nt_rclt_ £_m_stic Trnn.portntlon SZgte, m_._for Pa,,on_crs and Frgl h_ (/{el. i).

c %_as_ _stlmatn, of oln.t£cltl_s ara fro_ Table V-3, p. 103, of th_ ICC raport to Congrou. on T|ic

I__act of tha 4R Act_ Hailroad Hatomakin_ ProvlnlonI|, Oct. 5, 1977 (_eferu,ce I0) .

d _h_s_ columns ar_ obtained by mult]plylng I:h_ normallz,_d perc_ntag_ in the: first column by tb(_ low

or high _stlm_te_ of teh _ni| nnd 3rd column.

I ,
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APPLICATION OF A HICROECONOtlIC HOI)ELING TECIINIqUE TO ESTIHATE PRICE
INCREASES I_ULT_NG FI_OH COHPLIANCE WITII POTEHTIAL NOISE STANI)ARD5
By RAIL ChI_RIERS

'l_ic effect of (l uol0e ulnl_tilon tJtalldard oll the railroad II_du_try

lu Co ilnDOU_ VariILbl(1 _Ii_tlncial _l_d c_onoi_llc i;z_pacto o[i flrEn_ 111 t|i_

Induutty. Th_ impact varl_u from firm to flrm _Inc_ ic r_Ftl_nentu

t]_(_ Coo_ to COlnply wJ.t|l _l lloiu_ (ibl_t_ic[it re_,ulatlon olt railro{|d

property ow_d and o|)_tated by Indlvldual firm)). To covur tile com-

pli_nc(_ co_t Iml)o_(_d by _uch a regulation, Indivldual ra£1road flrmn

h_v_ but on_ o[_io_ to recovt_r _u_]i coo_t_ _£_ec_ly) t|_u_lIB_ they

do uot absorb th_ co_tn through profltE) and that no F_dccal _ub_idy

J_ n_ail_bl_. Thlo opLlon_ ll_ to i)utltlon til_ ICC _or a _r_l_i_t r_c_

t|;_l_(! w_lich C_tlt b_ _Kpt(_Ii_;ed _it_ (| ut_It Dr_c(_ Inc_u(lu_ _ot thu com-

m(_/£_i_u th_ f_-tm tranaFottn |)y rail. _ obJ_ctkv_ of th_ ml_tocconomlc

pclc_ mc_1_l i_ to _naly_e _|;u _i_{_ and rulaclve _f_ct o_ a i)rlcu

Incr_aa_ on c_ch railroad flrm whlch mu_ co)_ply with _ noln_ em_Bnlon

rc_ulatlon. Tho modol _naly_n only chn _o;_plianc_ Imlmctu of th_

_mpo_i_Jon o_ _i_c nolau a_nndnrd _nd t_pproprlat©ly _xclud_ _rom con-

oLd_t_tlon th_ normal dynnmlco of th_ It;du(itry nnd _ran_Fottatlon

_e model an_lq_ ti_ t|_ ch_n_¢n _n prlt_ _nd de_and nr_ _uf_l-

c_ently nmall th_ they can h_ c©lated hy _ constant prlc(_ cla_clclcy

o_ demand, I_ _ur_hcr t_umeu that _h_ tml_ co_t o_ providln_ _o_v_c_n

la constant. ThQ mc(|cl _ati_t_a th_ pr_tcu Incron_ that ha_ to ho

eo_ply_nK wl_h _ho no_a_ _ndntd. T_ pt£c_ Incr_a_ p) I_ _iven

by _ha _mnller _oot o_ thQ quadtatl_ e.qu_t£on;

C_

_d (@) + [¢d(P=_)+P](_) - --q P "_o
wh_ra f_ in tha prlc_ _InntlclCy o_ d_mand)

c J,n tha unJ.t, co_sr.)
q £n th_ [)leodut_lon level,

GC la cho total tompllanc_ co_.
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'l_m detailed derivation of thiu equation tolddelJcriptlon of the model

in 81vvn in Appendix II.

The l".mplo_ment llod_l

_lcn a r_ll c_rrtcr ltlcrc/ItJt:n tht_ price of tJcrvlcc_ dcmlmd cad

output will dccr_a0c if tim pricta clauticity of dcmmld in lctlu than

• cro. /_Jnumin8 that vmploytacnt it_ directly proportionnl to adJuntcd

rcv_u_l (l.u.m r_v_tlu_ lco_ ¢otnpliaRcc coot}_ a _lodcl itl cotltlt_uctcd

to _tinl_lt_ _ho dt:crCallla In ctnployt_t'.nt rctlttltlil_ frol_ a prlct_ Jocrcatlc

and demand dccroaua. _le detailed description of the taodt:l i_ Blvvn

in Apl_endl_t Ih

I'RICF. DI','_iAND AND I_HFI.0YHI'-'N'PIHPACTS ON 1NI)IVIDUAL RAILROADS

Anal_n,_n o_ thn Impacta of Comltane© C_nta on Prlce.n_

De..__mend for Rail SerVieen_ lind l_,mployrnet21t

_Dtld_ I,vvel Ld.._n 70 with prtco elnnei..clty of demand tl_tlm_d to bll -0.39

U_ln 8 tim mtcrot_conomic price model the 1976 data c /or the

Unl_ Ilpr_cell_ Ilco_tl_ r_v¢_tlfl tol_-_l_fl I arid th_ entimated price ©lantl-

c_t 7 of demand, th© co_plianc,a contn pest "ton-roll,a" o_ _nrvlcc lavcl

for tutch railroad w_ra tmmlygcd to dotcrmlna tht_ potential lmpac_ o_

pr_c_ incr_a_Q_ on d©maud/output_ _nd employmt_nt. Suf_lclcn_ data nrt_

availablo _or _nalygln 8 mo_t of tile Claa_ I rallroadn and no_e other

railroada, h lull _ifltl|lll O[ tlIO renultfl oI thti nnitly_itt In l_Iv_n

in Appt_ud_x _.

For tht 69 Cl_flo I r_ilroad_ th_ expected nhort-t©rm reaction o_

_hippnr_ to _ mudt_n tncr©nno of about 0.1 p_rc©ut in railroad rnton

tha_ would cover colapllanco contn would load to an nvt:raso dccrt_nnta in

dvm_md Io_" rail _ttrvlcc_ o_ lcno thau 0.05 pcrct:nt. _ln dccrt*antt would
m

cr©_c_ _Ithtr an ©quival©nt loaa in Job_ or und_ru_illtt _bout I19

I railroad employeen _rom the_© Ilrm_, For the othor £1rm_ the potential

.......................................... ,÷..._ + *_=,,,,N,a K. Z,, ,



cmploymcKlt Ir_imcC lippear_ ne811glblco If they were not Inld off, lllbor

j)roductlvlty _ould dccllrJe _iccordln81y. ],'oJthi_ utudy level, on tile

average, employl,eut would dcclluu about ewe to _hrec workcr_ |mr Elfin.

_ic r_,ilro_dtJ l,o_t heavily li_ip_ctedarc Inc|le_tud in T_ble 7-2/,°

TABLE 7-2/#

COH_LIA_CE I_IPACTS FOR THE STUDy LEVELSp Ldn 10; cd - -0.39

(A - lhmed on /_cavicnt l_/)1oymcnt Impncts)

i_rcent |_ Percentage Dec roast _tt
R_ilrend Increase /_crannu _ploymu.t or No.

In Prlcc In Dulzumd Norkcra Idled

Conrall O. I 0.0^ 29

Burll.gton Northern O. l 0.0^ 9
gouth(tcR Paci{Lc 0.0_ 0,0_ F

Atell1_oI_, T0llcka & _anta Fe 0.0_ 0.0_ 5

(B - l}tltmdon l,srSa_t Prlce Incrc_c_)

Texau H_xican 0,5 0.2 0

P_trolt & _rol_do _horall.a 0.5 0.2 0
Cuntral Yurmont 0,/, 0.2 l

0.0 Indlcatc_ le_a than 0.0.%

fi.._udy |.ev_l_L.d_70 wi_h the prlca claat_.e_.Cy, af demand aaat_.m,ad to ba -[.4_l

For £h© .t.dy lav_l bdn 70, wlth _ric© ¢_la.ticltF o_ dem.nd -1.41

rhone r_llroada experiencing the 8re_cc_t prlcm and demon4 _,mpact. arc

pre_entcd _n Table- 7-25,

With _rll to Ch_ _r_atc_t _mpact_ on _mplo),ra_nr._ Conr_11_ wo.ld

¢_p_ri_n_ _hout [20 wo_k_ra ul_durc_p;.oyc, d or l_id o_f_ _ur1_nKton

Northern _bout 39, and ,_o.tharn _aclflc 33,

/



TADLr 7-25

COH[_IANCE IHPACTS FOR TIlE STUDY LEVELS, Ldn 70; cd - -I.fi!

(A - Baaed on Hc_lvteut l_nploytnent IInpacto)

P_rcellt aS_ Percentage Ducreane In
I_Lilroa(I Incrcane Dccrcaue l_ploylnvnt or fro.

In Price In l)cmand _/orkcra Idlud

Conrail O. 1 O. i 119

Butlinston North_rzl O. 1 O. 1 39
Southora Pacific 0.1 0.2 21

Atchison, Topeka & Santa Fc O.1 0.1 21

(15 - lhlvcd on Largest Pricc Incrclt0oo)

Dutroit & Toledo Shoreline 0.8 1.1 2
Tcxaa Huxican 0.6 0.9 2

Rich[qondm l'rcdcticludJurBj
& Potomac 0.6 0.9 5

Dotrolt, Toledo & Ironton 0.5 0.6 0
C_nt n_l V_r_ont O.t, 0.6 2

.Study L_aol l.d n 65 with th_ prle_ _laatleit_ of d_nd_a_a!_mel__l to Im -0.39

I_uulta of th© lmpacta on ptic_, dem.nd/ou_put, _nd ©mploT_cnt fo_

th_ _oat h_avlly l_pactud rallroada ara pr¢o_ntcd in Tabln 7-26.

Noto that rhino Irap_ctn ar_ hoarier than at th_ _tudy l_vol

_a 70, _ ©xp_ct_d. In _©n_c_ip conol_t_ncy in Indicnt_d _noo_ _a

ch_ _ma group of r_ilw_ys_ _oco or le_i reappoac in e_ch _n_ly_i_m

a_ m_y |_ _xp¢cted. _h_cov©rl th_u¢, _n_ly_J qu_nti_y thQ t_ult_ o_

_ho _xp_ctcd Einanc1_l Impnctn°

For railroad_ wlth cd - -0._9_ th_ medlan p£¢cc lncrcn¢c would

be about 2.0 patc_nt _d d_ai_d would f_ll by _bout 0._ p_tccnt,

Unemployment or und_r©mploy_ent would Inctu_o by about _2 worknrn par

_IrmD _nd About 2_7 ove_ll. _ larS_ot _pec_d p_ic_ IncrearDo i_

_bout /_°9 percent, g]_o inrs_at _:mplo_nont cutb_cka would occur for i

th_ railrondn _mploy_:q; th_ _o_t wotka_ in _e.n_tal. i

7-.57

1
........................................... ...o,_,_.!_,;,_:._g,,_



TAllLE 1-26

COMPLIANCE I_IPACTS FOR TIIE STUDY LEVELSj Ldn 65; cd - -0.39

(A - Baaed on lieaviest l_nplo_nent [lapacttJ)

Pcreenti|gc PerccllttLge Dt_c tl_ alll_ II_

Railroad Increase Decrease l_nployment or No.
In Pricc 111Dmnand _tkct_ Idled

Cozlrail 2.I 0.U 714

Burlington llo£thcrn 1.5 0.6 216
Southern Pacific 0.8 0.3 116

IllinoisCentralGulf 2,0 0.8 I15

Atchison, Topuka & Santa Fu I.I 0.4 115

(D - Bi1ocd on LatDe,t Price Incrcasco)

Texas He,lean 4, g 1.9 5

C_ntrlti Vermont /hU 1.9 7
IllinoisTerminal 3.9 1.5 7

])aoKor & Aroo_took 3.3 1.3 9
D_lawatc & Dudmon 3.0 1.2 21

Study Level L.j_n65 with t|!aprlcc clad|Jolty, of 4cmnnd a..umud tn be -1.41

_o mo=t atrinDcot ,tudy Icv_l analyzod i_ prc_ui_tvd in Table 7-27.

Aocotd_n_ly. the latDent prlc= Incrca,v rcqul_d iu _t=_nbI© (i°m.. 6.fl

p©tccnt). Th_ m_dian prlco In_rca_Q la 2.6 poreont.

_m number of wotkc_ underemployed o_ laid of_ I_ approximately

250 p_t flrmj _or a total of 12.200 which lu about 2.5 purccnt of th_

Clnaa I railroad work forca in 1976.

TAht2 7-27

COMPI.IANCK IHPADT3 FOR _lIK STUDY LEVELS, Ldn 65: _d " -l.fi[

(A - _ancd on Dcavlcnt Dnpl,ymcnt Impacta)

l_.tccntaR_ P_.rc_nta_u Deor_an_ In
Railroad fncr_moc Decr_a,_ _ploym_nt or No.

In Prlo_ IztDemand Wotk_a Idled

Conrail 2.6 3.6 2"_
Uurl_ngton NoCt|l_n 2.0 2,fl 1015
_orfolk & W_,t=rn 2.8 3.9 65_
Baltlmora & _tlo 3.6 5.O 602

CP,icaao b Horthwcnt_tn 3,8 5.4 570

(D - _a_cd o_, |_amt l'tic© Inorna_oa)

TaXaO Hoxtca_t 6,8 9.6 23
Illinois Termlnal 5.5 7,fl 35

Centr=l Ve_'mant 5,4 7.7 30
Rlohmond, Fredoric_nhur_

,_nd Potomac 5.4 7.6 47
Soo I.fn_ 4.2 5,9 l._3

7-50
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A._tn D_q]ine.ln Du_tnd foc Rnll S_r_lceu I IC_lployE_lun_I
or Prqdtlc_tvtt 7 Aaltoctated w_h Price Incrtul_!_l

SLudy L_v_I Ldn 70_ c d ,. -0.39:

For tim l_a,_ utrlnscllt otudy noi,e l_vcl ;u_lly.'cd (l,dn 70)

mid _n _¢era_ prie_ cla_ctcity o_ dcmtmd of -0o39t th_ d_laand £np_cto

ozl /_9 Individual r_£1ro_do wcrc e_tim;_ted and _src_aLcd. Bnoed oa

1_0 to_l r_v_nu_ _lld _oll-_cvcnuc to|_lIl_lcu_ t[_ pric_ lncr_u

_leceu_ary for col_p_iance with tht_ level _ould renault in _l d_:cl_ in

nnmml dc_nd of abou_ 0.1 p_ecent of th_ 1976 cot_l° TII£_ decline

w_uld ldl_ _bou_ 120 r_Lllrond e_pl_yee_ ba_cd _n th_ 1916 l_vel of

_|,lo_la_nt and _h_ _t_tia_tcal r_la_lon_htp b_t_cn clnl_loymcnt m_d

r_llrond _etivi_7o _f work_c_ w_rc i_ot l_ld of£_ ll_bor producLivlt 7

wouhl decline b7 0.1 p_rc_n_.

,_tud7 l,_v_l Ldn 70: c d ,. -Ij/_l:

For th_ utudy nol_ l©v_l (1.de 70) _nd pric_ _1no_1ct_7 o_

d_aand o_ -l._ll tll_ d©mand _or r_ilroad aer¢_c_ could b© expected to

d©clin_ b7 _bou_ 0,3 p_rc©_t of _h_ 1976 totalp i_ corapl_anc_ coat_

_©r_ _o b_ pn_d _arw_rd nn pric_ lncrec_e._ b_ /_9 of _|_ ma_or r_llro_d_,

A_ _ re_ul_ o_ thi_ cutbnck _n dcmnndp _hout 5_0 _lnpl_Tee_ _o_ld

h_ _dle, d or l_d off _mon_ _9 rallrond_ if l_hor productivit 7 loun_u

_tudy l,_Vnl Ldn 65; =d _ -0.39:

To _cht_v_ thin ntudy le.v_l of nola_ _b_ement, damaged for railroad

_arvtc_n b_n©d on the orl_l_ml l©vQl of ton-rall¢a in 1976 would decline

by 0.9 percent o_ 1976 demaad. _a n ronult, ¢,mploy_cnt would h_ve to

be cut by nbou_ 2550 e_ployeen, t£ productivity lonnea were _o he

nyoldcd. I_ not_ the labor produe_lvit 7 d_cline would Im 0.9 percent.

7-59
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Study Level Ldn 65; cd - -1.41:

'flilt_atudy level lu tile mout atrlngeut one analyzed here. Uuln_

1916 data again an a blum, dcm.nd would drop about 4.6 percent. Tile

dccrcauu in employment would he about 12,200 or an equivalent decline

In productivity bccau.e of undermi_ployment. '_*iu decline in l_hor

producti¢ity would bc about 4.6 percent.

Ilnnkrupt Ih_a(In

1]luroadn lintcd bolow rcprcuont carrloro which fall within tile

cnteBort©n of near bankruptcy, declared bmtkruptcy or reor_o.i_cd|

1, Grand Trunk W_utern Railroad (GTW)

2. _aun(lian l't_ct(lc Linc_ in flnint_ (CP)

3. honfi Inland Railroad (LI)

4. Hlnuourl-K._nua_-Tuxan l_liroad (HKT)

5. Conrail, (CON)

6. _Qton m_d _lnc l_llrond (1_1)

7. O_ICaBOD _lilw_uke_, St. P_t|l and P_elflc Railroad (HILW)

O, QllcaBo m Rock Inland _nd Paciflc P_llro_d (RI)

9. Horrl.to_m & ErlQ _llrood, (HF.)

The firat two carrlnrn (Grand Trunk Wtmtern _md Canndltm |'nellie

l.ln_, in HM,na) are wholly ow_,¢d nab.idinrieu of Can.dinn comln, and the

thlrd (l.on_t I*l.nd Railroad) in controlled hy the State of _t York.

Pecau_e o_ their cxte_n:tl canh [low, thc._ three carricrn I_tvv buun

excluded _¢om _urt|mr analyn£u. _m I_L £our c.rrlern lltlted abov_

(_o_tOn & _Ine; ChlcaSo , Hllwauk=o, fit, Paul & Pacific; ghlca_o, Rock

Island & Pacific; and Horriogown & Erlu) hava alruady been declared

hsnkrupt •

For each road indicate.d ahov_ d, e_tlmat¢_ wcr_ made o_¢ a)

the percent_so prlc_ ;tncrea._, b) tim percentaB_ decrua¢© demand l[or

[_il frelsht s_rvlc_, _nd c) tll_ decr_aa_ In cmplo_,_en_ or in tim

_" number of worker, idled. _Tn_n_ lmlmCt lndlcatora wvru computed on th_
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baulu of tile propo0ud nolue utudy levelu_ opl)lyln8 an auoumptlon that

all ynrdo per firm wurc to b_ quieted to u noluc level of citlmr Ldn

70 or Ldn 65. ABSrcsatc _vcr/18c price elaoCicitlcu of dcta_md (Cd))

rcprcucnttn 8 _ wcishtcd low and a welshtcd hlsh eutimatc) wcrc u_cd

n_ it hnoe for the lndicntoru uhown in Table 7-20.

Other reade which arc f£tl41nci/llly wcnk h(Ive been dillcull_ed Ill

the prcct_dln 8 _cction. A £ull liotin 8 of the ftnnncial ratloo of

all flrm_ iu _iven In Appendix O.

Conclufilon,

dlacuuuud earlier in th£. 0ectlonp Lhc co,to _lld economic

ImpiLctu ar_ not deriv=d directly from th_ r_vlued henlth/woifare noinu

model, hut In_tc_Id utill_d _n uarller vcrulon o£ thI_ inodcl because

0£ timo llmltntlona. _L_ coot_ nnd ©conomlc Ii_in:ct_tony bc mor_ ,_v_r_

titan Choac: r_porl:ed on in thla u_cl:lon by home unknown ttmount. Ful'thcr

_tudy and nnalyal_ _©oma to b_ warr_:nt_d to mako uuch a d_turmlnatton,

_a well aa to makn tha neceounry mlJu_tnmnt_, _a appllcable._ relnted

_:o compliant© conch _nd economic ImlmCt_.

(Xl the baot_ of tb_ catltnrlt_d Co_t_ re mtmt tile vartou_ nnlo_

rlKul_tory lev©l_ _nd th_ onaly_i_ o_ the c¢onoml¢ impnctu corrc_-

Fondtn8 to the._ l©vel_) a number of concluulon_ can bu (lrt_wn. _nc

urn pr_aented below.

I. alm _atimatid co_ta of compliant© wcr© d_velop_d _or _ dlntinct

lev=la and it waa ob_erv=d that th_ cot_ markcdly incr_aan at tl|_ I,dn

65 level. _aned npou th_ rw:ulta, thu economic l_)pact ,nalFa£#

_octm©d on both th_ Ldn 70 _nd l.dn b5 nol#¢ cesulntory ntudy ltvt_la.

_t_ major _e_tur© of tim lncr_n_n (It tim lowe.r l©wl wa_ cautlad I)y I:lm

noed to curtail nlllhttimo operl_tiona oo that nol#¢ _mln_lonn could b_

reduced to meet the required l_vol. _:mployment o_ nva£1abXe nolo_

_batement proc_dutea ace oot cap_bla of cedueln8 noiao vml_alona

to th_ deaiced l_vel wtthln llnt cl_u_i£1entlon yard_ tmle_u ntshr, ttm_

actl.vtt7 curtallm_t o_ operntlona in Implemented.
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TABLE 7-20

ECOffOtilC IHI)ACTS ON ROADS FALLING IN CATE_RIES OF_

(u) Near Bnnkruptcy, (b) Declared lhmkruptcy, or (c) Reorsanlzcd

STUDY LEVEl,, Ldn 70 dBA

Cd - -0.3g cd - -1.41

PElt- PER- I_[PLOY- PER- PY,R- 12_PLOY-
l_IL CENTAGE CENTAGE HENT CENTAG[t, CLTITAGE HI!NT

ROAD _LICE pRICE DECRI_SE pRICE DEHAND IH_REASE
INCRI_ASY. DECRI_SE OIL liOo OF INCREASE DECREASE (_L NO, OF

_I_KERS WORKL_RS
ZDI,I_,D IDLED

GTW 0.1 0.0_ I 0. I 0.2 6

CP 0,0^ 0.0_ O 0.0^ 0.0 ^ O

hl 0*I 0.0)_ 3 0.O^ 0.I 0
HKT 0,2 0. I I 0,2 0.3 5

CON^^ 0.I 0,0_ 29 0. I 0, I If9
|)II 0,2 0.1 2 0,2 0.3 8

I111._ 0, ! 0.0' /) 0. I 0, 1 15
F.I O, J. 0, 0^ 3 0, 1 0, 2 12

_TUI)y L_V_I,) I_tn 65 dDA.

1o9 0,7 24 2,6 3.6 117
CP 0.0 ^ 0.0_ 0 O.Of, 0.0 _ O
1,i 0,3 0.1 15 0.2 0.3 34
HRf 2, 7 1, ! 20 3,8 5, 3 99
CON_^ 2,! 0,8 71/) 2,6 3.6 3056

BH 2°5 l,O 25 3°0 ,'_,3 L12

HILW 2.4 0.9 112 2.4 3.4 407
RI 2°2 0.9 60 2.9 4. I 285

0.0 indtcatmn lc=n tb(m O.05.
_ _oCilaatcB for Conrail wec_ rondo irola dncn avnilable on _otlr o[ tll_ XttrSe._t

_£rm.! r¢orfianitcd into Gonralll Prltt I_cknwanna) I_hi_h Valley. Rondin&t
and Penn Cantral. Tim contributionu from th_ other component _irmn aru
expected to b_ oranll) _nd will only Incr_ntie the unemployment catlmatca

_llghtly,

LeRend for I,luted P,allrond_

1. (GTW) Grand Trunk Western |_llro_d

2* (CP) Canadian Pacific l,tnen In _tin_
3. (LIE) Lon_ I_/and ]_tiron4
4. (HICI_) Hl._ourl-F_naan-Te, xa. _llroltd

5. (CON) Conrafl
6. (/94) _oeton and I_tno P-_ilrond

7* (HILW) Chic_go_ Hil_nukea) _t. Pnul anti Pacific Ibtilrond

8. (Rl) Chlcafio, Rock Ioland and Pacific _ailroad
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_* _ln ea_lmlttud c0_t8 relttt_d to nigl|ttilne curtflillllent pertalB to

op_r_tionn only and require ouch operationu (c_lr clas_ificationfO to I)e

awltc|md over to daytlme opcratlonu. It wan not fcaulble to eutlmate

coatll a_ atlC|l Ctlrta_llBcllt [B operationn on uegmentu or the entire

tttiZ_oad ay_tcm, uince the focutJ of thitl utudy wuu on r_ll yard nolue.

i_ilroad ayut_mn coot implications, au they might rel_te to frelght

_orvicua aBd _f[ectu on the mackctpluce rcaultlng from lll_httlme curtllil-

m_nt of yard oporationo were not attempted. It Is expected that

ouch cont_ would be extremely high.

_. Ecanomlc impactu on tll_ railro_ld induotry and ell IndlvlduIll carriertJ

can raaso widely d_pcndtng upon tile price elanticity of denulnd. '11_c

ela_tlcitt_n have bccn shown to ranse from -0.39 to -1.41. 'llal_ ranse,

to_thur with different tooth entitnatcd to reduc_ noloc elnl_lonu to

_t thu varioun regulatory study lcvclo, can make aifin/flcant diff_r-

eaten by an order of magnitude in the derived ntatemtaatu of impact. On

the otlmr Imnd_ thin method of bounding the problem provides the lnnight

needed to dt'.tt:rmtne th= _n_nitudo of the _ffcctu caunad by adopting

a partic_ll_c noln_ r_gulatory _tudy level on tim induntry_ a_ well an

on individual rail carri_rn. _iu procedure appcara r_alintic in

light of th_ ntat_ of knowl_d8_ about tim paucity of data on prlc_

_lantlcity o£ demnad on a firm-by-firm basin.

ft. _n costa o_ noln_= control through tll_ un_ of noxuc UOllrCe at)atu-

_:nt proendurt_a are not high wll_n compared to tim lnduntcy'n ectmomlc

and financi_l ntatiaticn. Th_ financial co_ditioa of the lnthmtr_ and

that o_ Individual carcl_rn at© not altered nlgnificantly by th_ added

@xJ_l_nll¢_ r_qutr_d to achl_vn th_ rol_tl[atory _tudy i_vlll_ that wllr_

aa_ly_etl In dntall. It Ia recofini_ed that thin an_lyaia tmud but one

7©ar°n data and nbnormaliticn occurring in the ynar Iltudted could alt_r

tim r_altn to unmn degr¢l_. Iloweve_ it In concl.dod that tile otltco_o

nhould not b_ t,18nificant to nlt_r tlm anal yntn conducted°

5. k_tnndin8 tim property o£ railroad ynrda to catablinh tim yard

porlmnter au_tciently f_r _rom yard notn_ nourccn to meet thn m_ula-

tory ntudy r=l_tt.e_iy_xp_nnivu as compared
lcv_l/ in to implllm¢:nt a tion

of nola_ abat©ment procadur_n, l'ropetty acquinltion _cemn to bc th_

only _lternatlvo when otlmr techniques ar_ _mt nu_fici_mt to meet a
_lven heine ntnadard.
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6. Su[_ply LJcoblc_na i_lvolvin 8 _JlCher cacr6y aoucca, oc Cataria[ r_quic_:d

for I_ol_ _]_atcmet_ eqiJ_p_el;t _llld _aclllciel_ uho_ld b_ _Sn_f_e_l_.

_r_lll lll_lo_n_u O_ _ld_l_o_a_ d_e_ fuel _¢ould be con_J_0e_ Wl_h _pvoved

th_ qu_ntltieu ncc'ded to l_pl_cnC t|lc o_hc_ t2o1_ _b_lc_l_t proccdu_c_

_a_l_ o_ £n_d_l _all_oad c_cric_ th_ i_p_ctJ_ _v_ d_ not vnry

wl_uly over tlt_ _rm_ _cudled° Tbc _Jor_cy (90 F_c_ac) o_ C[_ I

p_'ccn_ nbov_ _h_ _9_ _lc t_rlc_ _ a rcalJlc o_ _ n_ttly_ _ Cll_ _ont

!i :
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FOOTNOTES

a. Trioemploymenteffectsanalyzedarc only those resultingfrom
a decrease in 'adjusted' revenues. (See dlccuesion in Appendix II.)
The potential increase in employment for installation, operation
and maintenance of noise abatement procedures is not considered in
this table of results.

b. Pall Merger Study, Pail Services Planning Office, Washington,
D.C., April 1977.

e. Moody'sTransportationManual, 1977;Moody_sInvestorsServlcc,
Inc., New York, 1977.

d. Estimates for Morrlatown & Erie were not made due to lack of data.
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APP_DIX A

_ISE MEASUI_E_IE_I'METll0DOLOGY

Part A= b/olue Hennuronent Hethodolop_y for Community LocatlonB

Deternflnatlon of compliance with the nol'ae t]tandard, for railroad

f0cllltlea at a camlunlty zlveaaurt_nent location lnvolveo ¢,l_)voartng the

/o].lc_aln_ two que_]tlona;

1. Doea the railroad c¢_nponent of the day-night _ound level exceed

the 1halt wllue?

2. In the rLdlro_M nol_e tile dm)lnant _]ouree of nol,e at the measure-

near location?

_nfltlerJnf_. the_e queatlonn lnvolveo me_._uror_nt of the total1 day-nll_ht

oound level.,and mea,_urt_mnt or eatlmatlon o£ the rollroed and non-raltrow]

componento of the day-night notnld level.

RnlIto_KI Operatloon CAn be claaol[lexl Into lnl'requent and contlnuoua

olmrotlono. Infrequent oper_|tlona ore thoae which occur durln 8 o period

that hnn o total duration of lena than two weeka during, on entire yeor.

Continuous ope.ratlona are tho_e thor regularly occur In the norn_*l year

and are not ela_nlfled as Infrequent; eontlmmtm operntlona CAn further I_

divided Into tl_o eotegorlen depending upon the variability of the operatlono.

In order to define "non_l" operatlorm, the concept o[ an annual aver_,_;e doy

In u_ed. 'l'ne mcdoer o_ oper_*tlona on _n annual oveonge doy In the nt_nber of

annual, op_.ratlon_ durln_ the roost recent year In _hleh lnfornu*tlon In nw*ll-

oble) divided b)' 365. The "week operAtlO_)a ratio" 1_ the mr*bet of opera-

tions o£ a npeel/?le kind for a f)pe.ei£1e week divided by 7 tlrnen the number of

operntlona on on e.nnual _rcer£_e day. Contlnt)ooa oporntlonn are eonnldered to

be _orrruM. when the week operotlon._ ratio throughout 50 weeka of the year doea

1,



not: exceed the range of 1/3 to 3. Continuous3 operat:lonn arc contddeced to be

irregular _41enthere h_ a high hvek operatIonB ratio (len'J them 1/3). 1bin

cla_mfficatlon of railroad opera_lon_ Into Infrequent and eantinuau_J opera-

tion.,with_ml×llvlMonIntonormalar_lIrregularoper,_tlomhI_ lllu_tratc_l

in Figure I.

3he no|lieoE non-railroadaourcen in the cotmll_l|tycanbe connldered

a mixture o[_Jvariety of _oureu_,euch an traf[le, alrcroi'Ghxluntr),,

etc. For ioc0tlonnInrenldentlz|lareas tvhereno nl)eelflcnolneuourcenare

Ident:Iflnble,the day-nightl_oundlevelof urb_fnrenldentIalnolne|naybe

apptoxIovarc_Jby the expren_IonI0 Io_.P + 22, Mlerep Ia |:he.umberof people

pet"equatemile Ilvir_t,In the area. Innre,'mwit:hr_ldltionalfloureeofthe

noi_qeof Lheoe:Jotlcee8can be nuper-lmponed(_ the renZdent:lM _Jpptoxl_ition

t:oprovidea meanureof the totalno(_le expo_ureo

_}e nOlBe o[ _iLllt:o(¢.loi)etaClo_la eo_BIdecedtO be d(t_lnantover the

noi_e ol_ other _,ourceB In t:he eotrmunlty 11_ either of the following _h_

a/teatlenac_cur_

a. Tim heine of rallrowJ opcratlonn (o clearly dominant over th_

oolne of non-railroad _ourcen. Thl_ nu_y bt: demonnt:raced If the

railroad_ent of theda),-nlgh_eo_d leve in 6 d||or more

above the no_-ca/icoodecznpooentof thedny-nlghc_otmdlevel

(or,equivalently,if the totalday-nlghteoum|level In 7 dB

or mor_ above tllenon-railroadcorrff)onent).In urban renldentlal

areo_ with no _Declfle ldent:lH_lble nol0e nourcea, the nppto_l-

_t:lonabove (10log p + 22) may be uoeda_ m e,qtlru_teof the

rrm-t"allrond noise., ex[_o0urelfl thlsde_nonof2ratlon of clear

domlnnnee.
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b. I|1onolae of railroadcperatlonaI.qconMdered dominantover the

noble of nell-railroad flourocl] If the railroad cc_lq_nent of the

day-night _ound level exceedn the non-railroad component of tile

day-night _ound level hy 3 dB oe more. To doz_natrate thla

dc_nlnanee condltlon_ both eomponenta (rail and non-rail) taunt

be II)eat}uged0rKl/Or eatIil_ted ba/](-_} oll IlloaaurcIllelltF3at tile mea_u_e-

ilieet loeatloll. FurtheG the am of tile rail and non-rail con_ponentn

mua¢ be within 2 dB of the meam_red total day-night _ound level

at tile meaauronent location.

bhen the railroad nol_e In high and the non-rallrozxl nolae Is low at a

pactleulac F_anuroratnt location, the raeaBuranont methodology provlden a almple

proceaa foe determining compliance, bhen this Mtuatlon do,ca not occur, the

procedure_Foe"determiningcompllnnceIsmore c(_npIlcated.It la therefore

de._lrabl.e for cnfforeome.nt purpo0ea to aelect ii c_.munity IIW-_lla[irl._lrK?rlt].oeatIo_'l
K

wbece the l_Irat Bet of conditions appIy. Deadrlhed below al:e the general

procedureB which culd be followtxi for both the _l_le _¢KIcomplicated cases of

eompl lance determination.

Meaaurement Inner tr_.nra_ ion

(a) /_o tntegri|tln 8 _ound level meter, oe Inatrtlr, entatlon nyatoa ,

thai: meeta all. of the requlromenta of /_a_ple_n I_atlonal St_sndar(I for Sola_d

Level MeteraSI.4-1.971,_]pe l _hallbe u_ed. tileInte_ratlnp,Bored level

mete= Bhallbe e_pnhleof meetln_the Type I toleranceafor the _ound

, Jevel meterwhen usedwlthan IdealIntegratorfor the followln_functions

(where _pplleable) ,a_l aJgnaltl_

I. .._ondEx__a.ure Level; For Mnuaol<h|l nlgnala In Iti_ t_tated operat-

Ing range with duration w_rylng beth,:on I aecond end 3600 _econd,,

with the manln_a hound e_poaure level of at leant 135 dB re (20

a-3
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micro pa_eala) equated and one necond. An additional tolerance of

+ I dB In alloleed for eventa t&ich have a duration of between 100

ml lll.econda and I _econd.

2, Equlv{dent Saund Leveh For _Hnu_oldal M_nala ,_lch aound levela

varying bellmen 45 and 125 dB. and frequencies between 200 and 1000

llcrtz,and far any ec_nblnaclon of _ound levela Mince duratIona

range bet_Ceen 1 aecond ar_l 3600 _econd_ for hourly equivalent hound

level, except that the maxlmun hourly c_lulvalent _ound level need

not exceed 100 d8.

3. l),'!y'-N!aht ' Soun(II,evel: For algnala apeclEled In (2) above during

daytime Imur._ and for lflgnaln that are tea deelbela lower during

nlghttlrae hour,, (0000 to 0700) and (2200 to 2,',00).

(b) A microphone _lnd_erecn and an _¢ou_tle calibrator of the coupler

type nhall be uaed as reeommendcxl byz (1) the manufacturer of the _ound

level meter or (2) the a_mufaeturer of the microphone.

_asur_nt.Locatlon and Weot,her Crlter.la

(a) Fafore_nent mea_urementn ahall be conducted only at receiving

property loea¢lo_a where the t_oond fr(xa rallro_Jd faelllt), operatlona lt_

dominant.

(b) No meaaur_nent _hall be made within 10 rrr_tera dlatance from any

aubatantlally vertical reflecting nut face that exceeda 1.2 Ir_tera In

Imlght , except for me_aurementa on a realdenthda dwellln_ measurement aurface.

(e) _ w.eaaureraent aball be made _ben the average wind velocity during

the period of meaaur_nt exeeexfB 12 mph (19.3 kph) or when the r0axlrm_n _Ind

gu._tvelocdty¢acecda20mph(32.2 k_).

(d) No mea_ure_nta t_ball Ix: taken _¢hen precipitation (rain, ano_.

sleet_ ere.) occur_ for a period exee_xlln 8 20X,of the _n_urc_rent Ix_rlod_

t_leaa It can b¢ domonBtratexl that the precipitation doer, nor Inereafle them

i round levelat the microphone.
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l'roeL,_dures for Measur_nent

(a) Central Approach

_1_e procedures for determination of the canponent: sound level renultlng

fran r_Hlroad facility operations and dt_mnscrtttlon that: It Is the dominant

sound c_nl_nent for the purpose of Part B of thl_ i_Jrt are at) foltowsz

(1) Select a location for _eanur_nent;

(2) Detemnlne the level, either hourly equivalent sound level) or

day-night sound level, by t))en_urcrn_ntl

(3) Determine the rnllrowd facility component nouncl level and

j demonntrnte domlnsnee by using, either the procedures for clear
(

! dominance when It taints, or the procedure for danlnance where
I
; (h) Microphone hoeatlon1

t The microphone shall be poMtloned at a height betwe(m 1.2 and 1.5 meters
above the ground, except, time on a residential d_,ellir_ n)esmJrcment surface

nn exe_rgllfled In Figure A-I the microphone _ty b_ pooltloned at troy helaht that

In greater than 1.2 meters above the g,rot)nd and lean than the height of the

uppermost Interior ceiling Imr)edlately c_lJeeeng to the location on the mesmlre-

ment aureate, or 7 meters) whichever In lean. _e lactation t)hnll be nelecte_l

where It In expected that dominance c¢)n he demonstrated) nnd the condltlona of

mennure_ent shall be t)eleeted such that the criteria of See. 201.32 are

_)st It fled.

(e) l)etermlne the Measured Level

The Ix)rely equivalent e,ound level In sny daytl_ or nighttime hour,

or the day-night nosed level In _ny casuist)sun 24-hour period) na desired)

t)hnll be. menaure_l.

g
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(d) Rnll Fdclllty Canponent llourLyFq_llvalentSound Level or
D_Jy-Ni_.ht,SoundLevel M}en It b" ch_ CLearly 13t_nlnanCSound

Clear dc_nlnanceexl_tn lqhentileir_anut'edhourly equivalent or day-night

•*ioundlevel execedo the coral)anenthourly C_'luivaluntor day-nlght Bound level

fr_n non-railroad facility and through train opcr,,tionnby 7 dl_or laore.

lqhcn clear dc_nlnancein ohmm to exln_, tiletall faclllty cc_nlmncnthourly

tx'lulwJlenthound Ic.velor day-nl_h_ _Jouncllevel for the purpone of Subpart B

oh_ll be detenillncd by oubtr_ctln_ one dcclbel fran the n_a_m'cxl level. For

l:hl_p_rDone the followlng proccxluren,or functional cqulwlcntn thereof,

ahnll be u0ed to entlz_Itethe non-railroad facLllty component hourly cqulvalcnt

or dny-nl_hr hound level:

(I) TllecomponenC hourly equivalent t}oundlevel or day-nI_h_

_ound level remKtlng fr_-nnon-railroad txndthrough Craln

operaclon_ nhnll be cnlculo_c_dby nunmln_ on t_ cnerb.J,bnni_

the cc_nponcntsound levels frowne_Ichof the slsnLflct|nt

_ource conponents present. If _he _21l_Ur_T)f_l_ In ill a

re_Identlal nel_hl_cho_xlwhere no other M_nLflcan_" _ounce

In pre_en_, lnclt_lln_g_hrot_;hr.ralne, the non-r,_llroad

ccu_onent _0und level la de.red to be the non-rnilroad aed

rhro_h train eomponenc hound level. For thla purponv n

aouncc I_ con,_Ideredsl/_niflcnn_if it_ component _oond

level L_ within 12 (IBof _he measured _ound level, t_ethodF_

for de_erlnlnin_the eomponen_ not_ndlevelB for _everal tyl)en

of I_ourcenace _Ive,n in the followlng,l

(A) }'o_a _eam_rement location In a ret_ldentl_dneighborhood,

in which the so_nd from non-nelEhborhood noarcen, nt_chan nmJoc

_reet_ or hlsh_cay_bLnduntrlnl, e_a_erelal, or public entah].l_fll-
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ment:) oIrcraft) construcl:ion) etc.) [_ not identifiable) the

residential neighborhood componente day-nIyht _ound level

8hail be e_]timnced to be equal to or Ie,_n th_n the quantity

[22 + lO log (population den_iCy)]. 1he population denl)lty

8hall be determined by dividing the p0pulatlno of the census)

tt'_leC which contnInn the Inennurt_i)ent location) by th_ oren

In square mlletJ of the residential port:Ion of the cenout;

t:raet. _he residential neighborhood co_nponent hourly

equivalent Bound level for day time Imurn shall be entln_ted

by adding 1 dB Co the enl:lmatnd day-night notrnd level) and

for night:time bourn by aubntraetlng 6 dB from ehe estimated

dr|y-night: sound level.

(I3) For iI meaBucement location where a olgnlflennt source of noise In

civil aircraft:) cbe aircraft; cc_nponent hourly equivalent sound

level or day-night sound level shall be. eatlr_lted using the

procedures eontalnexl In the EPAdoetn)ene) "Calculation of Day-blight

levels Resulting Fran Civil Aircraft Operar.lo_m," EFA 550/9-77-450

(January 1977). In tining thene procedures, tile nunber of aircraft

operatlonn on fllghe crt_ckn which affect tile noise at the conmtmlty

location shall be thtlt occurring, during the period of rr_aour(nnentn.

(C) For a mea_tlrement loet|tlon where a nlaalEleBot source of noise In

the motor vehicle traffic on a nearby to.way, the traffic c_punent

hourly equlvalen_ notn_d level or day-night Bound level shall be

estimated using the procoduren contained In tile Federal lllghwtJy

Ig Alrnlnletrntlon docur_,'nt:, "User Hannall T_ 1118hwaybk)l_e Prexllctlon

Code: t'bd Ott)" HtWA-RD-77-18 (Jantmry 1977). In ualt_ these
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proeLxluren, the traffic flow character[ntlcn durlr_ each hour of

the meaourclrent[hJy_hall he u.-3ed to e_tlrr_itethe hourly equJvolent

round level_ throughout the day; tbe_e _lhallhe welphted for thr_

of day and oualned(m an energy bm_io to obtain the traffic canponent

day-night oound level.

Alternatively, if through traino operate (x_ a regular buMoj the

through troin cc_nponenthourly cKlUlValentand day-nlght I_oundlevel

for there tralna may be e_putLxi, a_Iml_ingthe 0eheduled th_ for

purlx_oeaof ni_httler_"wel_htlng (u_leiiothe actual tlmeo are

known), fran the average iioundexposure level Ceai_urt_lfor throup,h

trair_rJ at the loc_t[on. _he average nouTldexpof_urelevel _hnll be

detetTnJnedfron an energy aver_ge of the mea_lureOaound expomJre

level_i. Feltc_nputatlon_ the total euiLberof nx_flaur_llefltflohall be

at leaBt five through tralnB,

(O) For a meam_r_ent Ioe(|tlonwhere a nil_,nlflcantaouree of noi_e in

through traln_ _lch move continuously through a railro_Klfaellity

during the mea,qur(_nt perlc<lthe through train ec_ponent hourly

equlval_it anted level or dny-ldBht _otmd level ahall be meoaured

(luringthe period,

(E) For a _,_nrment loe_tlon where a _l_nlfJe_ot _ource of nol_e

I_ other than the _bove, the ccx_ent hourly equivalent no(rod

level or day-nlght _o_n_dlevel for each nlgnifieant Bourc_ shall be

detemined frclnmeaI_ure_ntB.

. (2) For (my me_asurea_.ntat a recelvlr_ property iocation the

de_o_atratlon of clear dominance for the rne.,_nurcxJhourly

i eqaivalent ._ound).evelmay be ba.ed on a eompari_a_nof the
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value o£ the meaaurLYdhourly equivalent _ound level obtained in

an hour In which oporatlonn In the railroad facility were

JudF,ed to d_alnate the _ound with the vahv2 of nn hourly

equivalent hound level obtained In prior or 8uhaequent perlc_l,

or a callblnation of both, in which the _ouncl fresh operations in

tile railroad facility tcere Judgc_d to be leBn daldnanCp with

both of theoe wdue_J nx_at;ure(I within a total elap_c_d thlx_ not

exceeding four beur_, hhen the difference between tile fooler

_JndLatter valuea of measured hourly ¢_'qulvalent _ound level

equnla or excec_ln 7 dB, clear dominance lt_ d_l_nntr,a_:c_'d.

(e) l_lll Facility Cc|_ponent lburly Equlvalen_ or i)ay-Nlght Sound Leveland Domlnnnce when Clear l_nlnance cannot be IXW.onatrated

IJomlnance exlntt| when the r_nnured bourly equivalent or day-night _ound

level exceeds the rail facility c_ponent level by 3 dl_ or tel3a, l_ln_nee of

the raft facility component day-night no|_nd level nhall be clemonatra_:ed for

the purpose of _ubparC II of thene regulatlonn by ehowlnfi that the calculated

rat]. f_clllty comlx_nent hound level exceedn the non-rallro_rd .F_lclllty component

_ound level by at least three decibela, and tlmt the level calculated o_ an

energy hanla ftcm the_e t_.poquantltlea la vdthln 2 dl_ of the meam]r¢_d8ota'Kl

level, lean the throw, h try|Inn Canpone'nt _otrad level. For chla purlx_ae the

non-railroad facility ccrnixment _o_a3d level _nd tbe thro|_h train cOmtX:_ent

_ound level may be,deterralned by the l)roeedure_ In See. 201.33d_ and the rail

facility ccJmfx:mentlevel determined by the followletb or funetlo_al eclulvalent

thereof_

(1) Calculate the partial rail fael_.lty Comlx_nent day-alight nound

level fraa the valuea of tall f_clll_y component equivalent

_1 _our_ level, me,inured ut3der condltlonn of clear dcxaln_nen!
<_

See. 20L.33d above.
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(2) Determine tile t-'ner,,O' _lvero_c sound cxposut.c level [oc each

noise nou_ce wblch contributes s[gnl[Icontly to tile nol_e at

the Ir_asur_nent location. For this detetmlnat|on_ the avera6e

valtva for e_ch type o_ source _heuld be b.sed on (it least five

nyaamJrements or a number equal[ to the _zmge of meosured leveln

in dcc_.beis. Canputc the rail Eocltity cc_i_oncnt_ound level,fton

the energy avern_,e hound exposure levels for eoch significant

source, type, the number of such source types operating per bout"

or day (by time of day), _lnd their distance between source and

A-IO
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Part Bt Nolne Mea_ucc_nentMethodology for Retarder Car Coupling, and
}k_chanical Refrigerator CAt'.']

Hea'Jm'a_len.tInD.tr une,.z_tat 1on

(a) A soundlevelnK_teror alternatehound levelmcaaurancntayatcm

thatmeeta,an a mlnlmtln,all the rc_luircrnentaof PnlerlcanNationalStandard

SI.4--1971_ for a Type I In,truant nhall be u_cd will]the "faut"n_ter

reapon_echaraeterln¢Ic.To inmJrc 'l_pe I reuponac,themanufucturer'_

InoarL_ctlonoregard/rign_untlngof tllemicrophoneand poaltlonlngof the

observer_balll>eobserved.

(b) In canal=ratingthe wound level mensurmncnt_) tilegeneral r_qulre-

=iL'ntaand procedure8of americanNatlonalStandardSI.3--1971_ _hallbe

followed, except as 8peeiflcd otherwl'de herein.

(c) A microphonewln_Iscreen_I _n aeouatlccalibratorof the coupler

type _hall be u,qcdas recommendedby= (i) themanufacturerof the _lound

levelmeteror (2) tile manufacturer of the microphone.

(a) t_aBur_'nent loc.ationB _hall be eelccted nuch that the nu=xlrm_n

_ound levelfromrallroedequlIanentianot Increasedby more than 1.0 dB

by _oued_ reflected from any _urface located behind the microphone.

_' hm_r'ciEg_i'ffE£f_n-aT'Standarda are available frr_a the _nerlenn Natlont=l
St_ndarda Inatltute, Inn., 1630 _roadway, New York, NY 10018
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1_e phrase "located behind the microphone" xr_ans located beyond a line (or

ft_Ily of llnea) drmm through the microphone and perper_Hcular to the

line(s) between any point on the tall equIllnent "andths microphone. (Area A In

Figure A-2), Thin acoustical condition ohall be connldered fulfIllc_] If the

followingcondltIonaexist:

I. No substantiallyverticalsurfacesof _reaterthan 1.2metere

beLght(I.e.walls,cliffspetc.) ate locatedwithinan arc of

30 metersradiu[lllehlndthemleropl'_ne(Area_ In FigureA-2).

2. No 8ubetsntlallyverticalsurfaces,placedso they reflectsI_n[fl-

cant raIlrotrdsound to themicrophone,whichsubtendan angleof

grcstet than 20 degreeswhenmcasured franthe mlcroph_u In either

the verticaland moat nearlyhorizontalplanes,ore locatedwithin

on arc of 100 metern behind the microphone (Area C In Figure A-2).

(h) Mlocell(Jneou8 objects irmy be located between the rstleol_d txlul p-

meat tn_d microphone, except that all objects which break tbe line-of-night

o( the equipment must be closer to the equipment than to the microphone;

thac In, along a line between the mlceopl_ne and nny point on the equip-

meat, at the point of lntee_eetlon with the object the diocnnce to the

equipment mw0t be shorter than the disttmce to the microphone.

(c) Other rtdlroad equipment nuty be located behind the equlI_ent

whose nol_e la being nmanured (Area D In Figure A-2).

(d) The groond clew|ties at the microphone location shall be within

plus 5 ft. or minus 10 ft. of the ground elevt|tion of the tmuree whose

no_rod level Is behag treasured.

m
m

_1 (e) Measure,seatsshaft pot be._",de during precipitation.
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(f) Noine meaauromentn may only be made if the average n_anured

wind velocity la 12 mph (19.3 kph) or leatl, and the ma×lmom wind gu,'_t

velocity la lena than 20 IiB)h (33.2 kpb).

Procedure_ for the Meanuromentof l_etarder_._Car Coupling.
_ndMeeha_ioi_!r[_[r.l_,erdtl_ C',TrNolne'

(a) Refril]eratlonCar Tent. The microphone_hallbe poI;itionedat

trny]oclltlon7 metern fromthe centerllneof the refrigerationcar track,

_nd between1.2 meteraabove theground_md the heightcorrenpondlngto the

top of the refrlger_tioncar. 'lhemicrophone_ballbe or[entcxlwith reapect

to the tx{ullxnentIn aceord(Jncowlth the n_mufacturer'nrc_caaneralatloma.

No obnerver_hall atand betwecmthemicrophoneand the c_lUII_ntbeing

mensurc_l.The obeervernhollponItlonthemicrophoneIn aecord_Jncewit|)

the manu[_|cturer'nInntruetlonnfor Type I performance.The ntandard

nhall not be exceedcxldurlngany thirtynecandl)erJ_]after the throttle

nettl_ In e_t_bll_be_l,

(b) Car Coupllrk_ Tent. The mleropl_ne nh_|ll be ponitlone_l at a

locntlo_ 30 metern from the eenterllne of the coupllr_ track, _nd at a

height I_.tl_en 1.2 and 1,5 meters above the ground. The microphone nhall

be orlent*M with respect to the equllx_mnt In nccordm_ee with the reanufac-

ture_'n re_orrmendn_lc_m. No obnerver Bhall nt_*rMbetween the microphone

_I the equil_m_nt being me_anur_l, The obaerver abnll poaitlo_ the. re|ore-

phone Inaeeordmqeewlth the _|nufacturer'nInntruetlonnfor Type I

performsnee.The rna_l_ nounal level, L_x o[ lndlvhhml eat lmpaeta

nhall bemeauured,_,_(Itb_ avere4_evalue (ei*er_yaver_ae)of the*Itmaxlm_

leveln_l_ma_, _hallnot exceedthe _ttmdnrd.
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The total nunber of meaaurement_ nhall be at lea,qt tell.

(e) RetarderTct}(_.The microphoneshallbe ponitloncdat a 1ocatlon

30 _leter_ frcm the ccnterline of tile retarder track, and at a he|ghc betkCeen

1.2 and 1.5 Trcter_ above tile ground. Tile microphone _hall be orlcntc_l with

reapeet co the equll_ment in accordance with the manufacturer'0 recenlncrKla-

tiorm. No obltervcr shall atand beth'cen the microphone and the t_lui[_,ant

beinr _aaured. "ihe obnerver _hall poaitlon the microphone in accordance

with the manufacturer 'a lrmtructlon_ for Type 1 performance, the r_xlmun

Mound level, llnax , of individual retarder aqueala ahall be i_easurcd, and

the average value (ener_;y averai_e ) of rheae inaxillltln ]evela l|nax _hall rr)t

exceed tile ntandard.

Tile total nt_ber of measurerae.nta 8hall be at leant ten.

(d) _lternative Mlcrnphone lL_)catlonn. (l) If the criteria of See.

201.26 do not permit measurerr_nta at Um dia_ancen defln_l above, the

meaaurernentlocationamy be adjuatcdwithin tbediacance llmlt_ll_tedin

Table I below. When mJch an alternate location la eelectcd, t:be measured

maalmum_OtrKllevel_hallbe _tlJu_tedby _rldlt/onof the a_ountll_tedIn

Table 1 for _be appropriate d/stance.

(2) The mlcrol)ix)ne_hall be orientedwith reapeetto rhe eqnIpment

in accordance with the manufacturer's reccanncn(lationa. No obaerver shall

stand between the microphone ar_l the equli_rnent being Jn_asured. the

obae_ver _hall poalrlon the mlerol){r,ne in accordm_ce with the n_tnuft|cturer'a

lnstrectlonfl for Type I performance.

¢0
¢II
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Table 1

bJJuotm_nt to ltr_jx for Variable M(:anur_._nt DlnCance_

Meaaureroent Di.'ztL)ncefrmn. F.qu.ll_ent t Metern _dJu_t,_mt to

Retardera and

C.ar Couptl.nKn l_efrl_efator Cnra h_x dB

16.0 - 17.8 =5
17.9-20.0 -4
20.1 - 22.5 -3
22.6 - 25.2 -2
25.3 - 28.3 -I
28.4 - 31.7 6.7 - 7.3 0
31.8 - 35.6 7.4 - 8.2 1
35.7 - 39.9 8.3- 9.2 2
40.0 - 44=8 9.3 - 10.4 3
tg).9- 50.3 10.5 - 11.7 4
50.4- 56.4 II.8 - 13.1 5

-- 13.2- 14.7 6
-- 14.8- 16.5 7
-- 16.6 - 18.5 0
-- 18.6 - 20.8 9

20.9-23.2 I0
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Apperrdi x B

Over 400 page8 of rail yard nolae data e_]prlne Appendix B. 1he daea

are derlw'd from three _oureea:

(1) Heaauronent_ performed /or EPA by eontractor_ I_; B-I

(2) F)eaaurt_nento perfon_l by EPAregional reprc-

0ent:atlve_l (reference B-I) 1),,B-263

(3) tSea,urements perfotlr_xl for the AN_ aod provided

to the EPA Dg B-31.g

Because of Ira volomo, Appendix B haa been prlntcd _eparately at_l la

ava_tabl_fr_;

_r. Cbarle__omcy
EPAl_Jbllc Informatlm Center
(1_-215) Room 21961)
12,5.Envirot'mental Prot_c_len ,_ency
601 M Street, S.W.
Na_hlngton,D.C. 20660
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Pru0ontod in thl0 appundlx _ro deucrlptlotm of thu z_thodu and

d_tn uo_rc_u u_d in do_iving cost cutitnat_u for cach o_ _J_u hollo

_ourco ab_tument procuduroo contained in thlo _tudy.

In duvoloDing thuu_ coot _utimatuI_ no co_tu aru includod for

di_ruptlon of u_rvice or romoval of _quipm_nt _nd facilitieI_ from

u_rvlco. Th_ b_uln for this aouumption iu _at ,ufflcient timu will b_J

availablo for _mpllnnc_ with tho noiu_ rugulation.

_ponding on th_ noiu_ ut_ndard and tho tyro o_ railroad _quipmunt

b_£n_ tro_tod, tho compli_nc_ p_riod undor c_n_id_ration wou_d _tond

ovDr a four to ul_ y_ar tlmo poriod, Thlo l-arlod wolzld ]_cmit Ol_

In_tall_tlon of noiu_ _batomcnt uqulpmont without incurring _ coot for

J.nt_rruptin_ op_ratlono# and h% _ome C_ without incurring coot_

_p¢_c£flcally rol_tod to th_ In_t_ll_tion of nolD_ abatement _qulpmcnt.

_'or _x,ml_lo , given uufflcl_nt tlm_, tho modlflc_tlon indlcat_d for

q_i_ti_g _wltch o_,Jl_o_ _nd r_frlg_r_tor car8 Ca_ b_ accomDli_hod _ a

D_t of normal maint0f|_nc_ o_r_tlon_, l_ilroad car_ _nd loccnnotlvu_

norm_ll_ ruc_Ivo ro_ti_o m_Int_nn_co nl_d ovorh_ul o_ a r_gul_r b4_i_. A

four t_ _i_ ye_%r compll_nco puriod would _rmlt %_o modi_icatlon0 t_

b_ mad_ d_rlng _tch normal ma_nton_nc_ Ol_r_tionu.

'_zo compllanc_ Dorlod _i_o ha8 Implic_tlon, for conntructlng

noi_o b_rri_r_ _nd In_talllng tr_ck oqulpmont. With ,u_flcl_nt tlm_,

_h_ Co_str_ction _d inutall_tion in mo_t In_t_nc¢_ can bo m_d_ without

dlnruptlng yard o_ratloa,. Slack l_rlods can ]_ t_s_d to dl_uct op_ra-

tlona away from a portio_ of th_ rotard_r_ ]_or |_rrl_r c_nntrt_ction

pur_oo_n, or for making modificatlon¢io

_n _ddnd co_oidoration i_ that l_ngthy proc_r_m_t load ti_s

for th_ _ob_(z ab_tomo_t _qulpmont conmld_rod mho%lld _ot bo _ec_aoary.

On_ of th. criteria _o_ _cl--ct_.g th_ _oI_o nbatgm_nt tochnlq%l_ wnu

t||at tho t_c||_iq%|_ bn mvallnblo and that ro_onrc|t a_d product d_volopm_nt

S
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would not b_ nccunsary. An Incre_uo in domand b_cauoo of tho rcquiru-

muntu for noluo rogulatlon |say duplutu manufacturers _ or dlutrlbutors a

otocks, but L'rom UIU utandpoint of tachnologlcnl dovolopmunt, thu

_qulpm_nt would bo available. Thus, _ii ruqulr_d nolt|u abatomunt

t_chnlquua uhould L_ ca/Jily installod within a reasonabl_ compllancu

porlod.

Rotardor Barrlorn

_llu typo of ;]oI_ barrlor_ %is_d am t|lo ba_Is for tho cost _ntlmatou

Involvo acoustical [_nols plac_d along |ruth sldos of tile r_tardnra.

_zQ m_terlals would typically conolot o_ a hoavM b_cklng p_nol, faced

w£th acouutlcal mat_rlalp arld th_n _urfacDd with a purforatod or oK_ndod

rectal covering. '_io barrlor would tango from 0 to 12 foot high mad cotlt

@TS pot lln_ar f_t Innt_llod. 1 'f|lo UOOfUl llf_ of ro_ardor bnrrlern

i_ o_tlmntod to _ 10 y_ar;_.

1, Hamtor ]_otard_rn

For ma_tor r_tard_r_, w|lIC|l avorago 150 _eut in long.t, am avora_o

t;ot_l O_ 100 f_ot Of barrier would bo r¢:quirod for both _aid_s of tim

r_tmrdmr. _1o _stlmatmd co_, tllor_oro, would _m 300 fcet tim_ _75

_r llnwar fc_t ]n_tallod, or _22,_00 pot railroad y_rd _rrlor _t.

2, Gr Oui_ l_tard_ra

Gro%zp rfltnrdor_ avorago 100 f©ot in length. _zo _amm _mrrlora

as thorn Gon_ld_rod abovn for mastor r_tardor_ would be uuod. 'Dlgro

i. mn averngo of _IX ._roup rctar(l_r_ i_r railroad yard. To _roct a

barrlor on _th .Idoa, 2oO font wo&_Id b_ rcq|lirmd, roaultln_ in _ total

requlrcmu_t o_ 1200 foot for tho ni_ grooQ rotardor_. Th. co.t, th_r_-

_oro, would be 1200 fo_t tlmo_ _75 or _90,000 p_r railroad y_rd, or

_15,000 Imr _roup rotardo_.

m_
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Lubrlcatlon S_I]tom

A lubrication oystom for a slngl_ r_tardur in a hump clauulflcatlon

yard ID eotlmated to coot appro_Imatoly $250,000. Tllo consumption of

oll in thls syI*tem is _ssum_d to bu about 75 gallons lmr day. Those

data wero dev_lopud froln a description of tho uyst_,m and its comE_nontu,

b_uud upon discuu_lonu with IndUzltry rupronontatlves, and thu artlcl_

ontlt1_d "'1110Qlllet Onu, Durllngton _lorth0rn's Northtown Yard," Walker,

M.lh, V77, Proceudlng @650, AREA 76, pps. 555-561+ Thu USOf_zl llfo of a

rotard_r lubrlcat%on system is _uuumcd to L_ 10 years*

Ductll0 Iron Sllo_s

A nol_Q _bat_m_n_ tochoiq_ undl_r co_lJidoration fo_ r_ducing

r_t_rd_ _oluo lnvolv_n utlbutit_ltLng ductllo iron _hoau on ona oido Of

tho r_t_rd_r _or which _tt_l rot_rdor _bo_l; which _ro normally _l_d.

_llo iron 01logo wo_ld _ uo_ in Jlul_p y_t|_ _or _th m_tar r_rd_

and grol_ r_tnrd_r_o _1_ co_t _tribu_blo to nol,_ ab_tom_n_ l_ _1_

_n_romo_l cg_t_ ion.. t]l_ dlfforo_c_ b_tw_oa th_ II_UAI pr_ctlc_ of

u_£_g only nt©_l _|1oo_ _nd thQ co_t of t_i_ ductll_ iron _|1oo_ on o_Q

_da of th_ r_t_rd'_r.

_Q _ldQ o_ _ m_r r_t_rdnr r_qulr_n 50 dll_tllo iron _hoo_ _t

co_t o_ _ppro_lm_t_ly _115 p_r _ho_. Sl_c_ Jnatall_tion of m_ch _l_oQ_

r_qtl_r_ _Jllt 1_ minuta_ _nd _I% _ _ccom_ll_hud a_ _rt of routin_

r_a_d_ _h_ r_c_mcnte l_c_<|m_r_t_l co_, for ln_t_ll_tlo_ _

r_g_rd_d _ b_ln_ in_lignlficnnt.

_tl_at_ _ t|t_t duct£1o iron _ho_ w_r out f_,t_r th_t_ _to_l _ho_ _n

on, _ld_ npl*_lc_lon.
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'i_Io_nnual coot incurrud for oteol nho_o in $14,000. Tho annual

cout incurred when ductil_ iron _hoou aro placud on ono oido, con_Idor-

in_ they w_ar out 5 to 7 tlmuo f_tor thnn ut_l uho_u is _ppro_imntuly

_01,000.

q11c Incr_montal cost_ thoroEoro, attributable to this nolso mb_te-

i11ont t_chntquo 10 t/_u diffor_ncoe or $67s000 pot maotur rutardor°

In addition to master retardorue tborc nro aloo group to|ardors

tlmt would _ m_]Iflod with ductil_ iron _bouu on one _Ido. Thoro

_ro _Ix group rut_rdoro in a typical bump claooi_Icatlon yard. Group

r_Lnrdor_ _ro op|)ro_im_toly 100 faot in longth, or two-thlrd_ _io

length Of m_tor r_t_rdor_, thora_oro tbo ¢o_t |_or gro_lJ_ ro_rdo_ Ill

ono-tbird lou_ Lban ttlo m_utcr roLnrd_r co_t,

An important connld_ratlon l_ |/*at olnc_ Oluro aro typically

_i_ clo_i_Ic_ion grou_ _0_ hump _nrd# tbo grou_ r_t_rd_r_ o_ tbo

_v_r_g_ b_nd_ only ono-_i_th _ m_ch traffic _ t21_ m_tor rot_rdar_.

q11o longer _hoo Ill© wouh| rouult in tbo ro_lnc©m_l_t rn_ _oin_ on_-

Tbo_1o Con_Idor_tlon_ for _@rowp rotmr(|eru ¢=n b_ orgo_IK©d i_to

th_ _ollowlng ©.tlm_tlng o_u=_ion_

Cg - Cm _ _ _ U _; N

Cg _ Co.| of roplmclng grot*p retarder _hoci_ wlth d_|ctilo

iron _|io_. on ono _Ido

Cm _ Co_t o_ ro_In_tng rna_to_ rot_r_ _boo_ wltb dt_ct_IQ

_ Adjustment for dlffor_nco In l_ngth

U - A_u_tmant for _ong_r lifo

N _ N_mh_r o_ _ro_ip r_rdor0 for typic_l hum_ y_rd

C@ - 67,000 N .67 a .17 _ 6

Cg - 45,000



Total annual incromcntal cost per hump cla*Jslfication is $67.000

for nlsstcr rotardur modification pluu $45.000 for group rutarders.

Ti_oroforc. Uiu total annual incrcmcntal cost lu $112s000 |)or yard.

Roloa.nblo [It_tardurs

I_urt r_tardors can L_ roplacud by ruluauablo rutarduru fop tho

purl.Duo oF noiuo control oF t/|at _ottrct_. b'PA l]nck_round Document

[R13-14) 3 cotlmattm n $7,500 coot for each rclcno_blc rctardur.

With an addition for Infl_tlon and Installatlort, _n o.timato oE $10,000

pc_r r_l_uablu r_t_rdur is u_od flora.

All hump yardo that aru not automated aro conlJldorod to r_qulro

rol_an_bl_ rot_rdor_. It wnu _tlm_tod that _bo_t 20 _rcont o_ _to-

m_tod _rd_ _Ir_dy h_v_ r_ic_l)l_ rotard_r_. 4 Tho _v_r_g_ h_mp

yard ha, 37 trncka. 3 Thurvforu. 37 trachu timv, 108 yard, r_:qulrln_j

ruloam_blo r_t_rdor_ _q_;_l_ a qtmntlty oE _gg6 r_Icamablo r_tard_ra

_ hum_ yard_. _o tt_]of_l llfo o_ rolcnuablo r_tard_r_ _ _tlm_tod

nt 10 _oarm.

l{afri_rator Cnr_

Of tho 9BeO00 rufrlgur_tor car_ oporatlng OlZ tim natlo_%'_ rmll

.ynt_m# 24.000 ara moch_nically r_frlgurat_d and ruqulr_ qul=ting.

M_cha_Ical _qxtipm_nt _or car r_frlgoratlon _nclt_d_ a powor _l_nt

(uu_ll_ a dl_l-oloctri_ tznlt)_ a r©frlg_rn_t compro_or_ m

r=_rlgora_t co_doDs_r _nd fan, an _vnporator _t,d a f_ or fnn_ for th_

dl_trlb%_tlon of t;|u cool_d _lr through or around th_ lading. D_fro_tlng

Is usually _)n_ _utom_tlcally by oloctrlc coil, mo|t_t_d lit th_ _lv_pormtore

which ar_ |ttlllz_d _or car ho_tlng nl_o, w|)_* ]ioat l_ c_ll_d for by t]ln

thermostat. Thla _q_Ipm_t_t l_ footmt_d _1_ o_a_ t_zldo_ th_ car,

. _k)£_o abntom=nt: t._chn_;_u _or r_frlg_rator ¢arI_ nnd thoir costa

aro pr,,onted in th© followlngt

C-5
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Tecl)nia.u(_t_ and Cof_tl_ 0

:L_prov_d lnu_flur $ 10 addition_l cout

Inuulat±on 90

1,'_1i_ i_od± fication 10

'l'oLal lllcr_nl_ntl*l cout $110

/_[_plying tlluu_ unit colJLs to tho 24,000 cnr_ r_s_*lttJ in n cal)ltal

co_t for cluiukinc j r_r£cJurator caru of $2,640,U00°

Collulduring a _lv_ year lif_ for mufflur_ and 25 y_ar_J _or in_ul_-

_-£on _nd t'nn m_l_fl_*tlon_, the added co._t for r_placom_nt would _wlr_g_

_14 p_r y_r p_r car° 'I_z_ LoLnl incr_nl_n_l r_l_c_l_nt co_t. th_r_forof

would I_ $32,U00 annually.

Sw£tch _:n_£n_

_Lc:ting _w_tch ungin_u conflux, of ln_nlling mu_lQr_. Dn_a

_ro_ ZCC _o_lrc_. lndic_t_ _ n_tional inventory o_ 6t54_ 0witch ©n_N_.

Omittin_ _rom c_n_ld_r_tlon t_or _mnll _ndu_ri_l y_rd_, which typically

clo _lot_ h_v_ t|10_r own _witch _lngin_s th_ number o[_ y_rdm n_rvQd |_

_h_ 6,545 .wlLch _n._ln_ to_al_ 2,61_ y_rd_° '/I_Q owr_ll nv_cng_,

_h_r_oru, 1_ 2.5 _wltch _ngin_l_ l_r y_rd0 _|iu _/_ln_r_l _c_or 1_ _u_d

y_rd_.

Th_ b_J.m _or thQ i_nit co,It _n('.d to q_lic_t _witch ungin_ 1_ t|l_ _P/%

1975. Thl_ ,_ocL*m_nt nhow_ mu_l_r o_t_ r_nging from 0"_00 to _50t) _r

_ C-6



Switch englnuu in 1976 consumed 367,241,6715 gallons of diesel

fu_l and the natlon_l invuntory of uwltch engines for that year was

6,5,15 _nglnos. This means an average annual conuumption of 561000

gallons of fuol l)ur uwltch engine. At 32 cunts per gallon, the annual

fu_l cost iu $17,920 per year, p0r zswltch englnt_. A one to one and onu

half porcunt increase in fuel con_umptlon would r_sult if* an incrumuntal

co*it duo to noluo abat(imunt of n1_[)roKllaatuly $230 per y_ar per englnu.

Load Tn_t Site/]

A load t_st nit_ tyl_icnlly Includ_ a um_ll structuro to houzJe

Instruments nnd r001stors. Hormnlly, locomotiv_s arc not uh_Itorcd

Wh_l_ under loi_d tczlt. Tim noln_ abatoment t_c|INlquo con_lldorcd involv©IJ

constructln 9 an onclowurQ to contain tho nol_o _mnnatlng from tho

10comotlyQ bail]g tasted. An Induntrial tyl*o structure of 3tOOO _quaro

_t _hot|id _ ad_qunt_ to _[*clo_ t|]_ locomotlwt_. Co_atructlo_ costs

O_ $30 p_E nq_;nr_ foot I ar_ used to _tlm_tu tJt_ cost of _I_ _truct%_r_.

E.tlmntlng th_ construction cost o_ 3,000 uquar_ f©ot r_I.ult, in _n

o_tlm_to of $90,000 p_r _ttr_cturo. It Is ©utimatmd that thorm _ro 216

lo_d tsar mit0_ in th_ U.S. rnilr0_d system nnd that the _t_ful llfo of

th_ onclo_ur© IR 90 y_mrs. Thn Jl_cr_mo_t_l _st o_ thi_ pr0c_d_r_ to

t|Im railroad Ind%)atry Is _ntimatt]d to _I

F_tim_tcd Costs ($OOO)

_*pltnl A_nuall_nd

19,440 2,061 (Capital _cov_ry)

I, 944 (Hal_t_nancu)

B_loc_tio_ oF Shut-D_wn O_ Idl_n_,I_co_notiva_

NO _ig_Iflcant co.t_ Can bo aa_Irtmtn0d for rolocatlng or .h*_ttln_/

d_ idl_ng l_omotlyos, b_t th_to wo_id |_1 _omP.._vlngm _n fu_l o_nm_s.

|Iowuy_r, _._ wo_Id b_ a CO|*ntor|mla[_clng o_[mnu_ i_ t|ln locomotlvcs

cannot b_ r©_tmrt_d promptly w|ion s.ud_d a_ w©ll a_ I_(A_a po,_iblllty

of damaqq _ rastmrtlng t|t_ o_Igln_m during bolow fro_nln 9 t_ml_rat_r__nl_am appropriat_ procmd%ir_ ar_ follow©d.
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*l_luue typcu o_ t_Xl_unut_o e.ru diE_icult to dotertninul howovur,

thc_y do not _p_r to lm o_ _ufficlcnt m_tjnLtudu to L_ 01_n_flc_nt°

Docum_ntu wh£ch pr_uent r_£1roIld oD_r._tin _ coutu, _uch _u Guid_bQok

for Pl_nnin_ to All_viat_ UrUnn I_allroAd Problcmu, "JILl, _u_, 1974t

do not uhow ldlli_ loculn0tiv_ coutu.

Ruu_h_d_ll£n_ til_iltt±mu Act_vit_

'i_1u purDouu o_ thiu u_ction lu to diucur_u t_ In_thod uIJod t_

uut£mat_ t_lt_ coutu to thu railroad ll_duutry l_ _rd _ctLvi_u _

curtailed _ro_ 2200 houru to 0700 hour_. _l_ curt_i]_unt _u a_num_d to

lm ne.c_uue_r3g to nch£_vu I,dl _ 65 £or _l_t rally_rdu and Ldn 6_ _or

h_n_ yard colni_l_u.

and auction th£rd ui_i_t _ruonnu_ to _lr_ an_ llac_nd ,bLOt olmr_t_onu.

TII_ [n_thod al_o e_uhumu_ that th_ _m_l _lrut _d _cond _h_ _ra

_ully _tll_z_(I du_n_ norlnal thro_ _hL_t ojmr_t£o_° Th_ l_troductLo_

o_ _l_ _=rc_nt mor_ l_Qr_onn_l into _¢h o_ th_ two "d_¥tim_" _l_tt_

wot_ _l_ro_orn r_qlltr_ _ _l_t_ _orcunt lnc_a In yard _l_|_m0nt_

ntc., In order to _ct_l_v. In two _h_t_, th_ y_d th_au_llDut _nd D_odu_-

tivity o_ nor_l thr©_ I_h_t al_Jrat_on_°

b_ _nc_,_l by 50 _rc_nto '_hl. r©_lt_lt_ In an lncr=n._ _n th_ _w_Lch

en_lnn _nv©ntor_ o_ npp_o_lm_t_l¥ 3,300 _l,Jln_. at a cnl_lta_ co_t

o_ _176,000 ©_h. 10 l"u_th_r, m_ny o_ _h_ _d O_H _p_n._ _ra

_lnt.n_ca o_ wa_ and .truc_t_o_ (50 D_rc©nt o_ $_25_9), $_1(_,500,000

for m_w_t.n_n_Q o_ _q_l_mant (50 p_c_nt o_ _177_ 9) _n.l _99,000,000

_o_ _.ran._ort_lon.- _n_L 1_n¢_ co_t_ (50 l_c_nt o_ $19_H9)° TZ_ _.m

ther_forQ $3flOM,



Thiu Incr_munt_l co_t outlmato is now dlutributed to the 4,169

known rallyard_. 7 Enginu coots aro diutribut_d at $176,000 capital

costs allnuallzud ovor 23 yc_ru and 10 purcont at $19,040 For ycar.

Tho $300M coot Incruaso for O&M is dlstrlbutod to upuci_ic yards according

to yard anEzual volumo and tize numbor o_ yardu of uach major typo. 7

'fifo incromuntal cost incroao(] for O&M is distributud as followaI

l_rcont of 'lbtal Incremental

Humbor Annual Incremental O&M Cost pot

Yard Typo of ¥ardo C_r Volumo O&M Coot ($ M) Yard ($ K)

]lump 124 16 40 307

Flat Cla_ulfIcation 1113 62 I_6 167

Xndu'Jtrlal 1301 10 54 39

Sm_ll _ndu0t_lal 1551 4 12 0

4169 100 300

'2h_11 total incr©m_.nt_l cost L_ the r_ilromd Industry r0s%|Itin_ from

tho curtailmont of yard ol_rntlonm from 2200 houru to 0700 ho_lru in

.Qtlm_tod to 1)_!

_tim_t_d Costa (_000)

Capital Annlzali_d

576 _614 64,926 (Cnpltal H.cov©ry)

;_OOtOOO (OporAtlonm & Malnt©nnnccz|

_364,926

[ _lq mbowu _atlm_t©m do Dot _nclud_ th_ cost Of _ovmral ot|l_£

problom8 which co_*Id r_It f_om tha c*_llm_Izt of night o_r_tlon_.

•or _Kampl_ nom_ o_ t/Io currant railyard, may r_q_*Ir¢_ physical m_,In-

talon to m_Int_i_ thr_ _hlft t|iroug|)p_zt with only two _]zift o_ratlon..

_all _ryic_ m_y _lmo _ adv_r.oly _ff©ct_d in c_rtain ar_am d%l_ to

_ C-9
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y_rd or line bottl_n_cku _nd concju_tiono S_rvicc oEf_ct_, which ore

Na_t_vue could r_ult ill tho io_ o_ buuinou_ _nd r0v_nu_ to w_t_r

_nd [1_otorC_rri_ruo

"11_ r_il£o_d _nd _ilyard uy_t_in do_w how_v_rt pou_ _ c_rtn_n

_m0unt o_ inherent _l._ibillty _£1y_rd o_ratloi_ _t_y b_ ,dJu_t_blc

to _od_cu _n ov_r_ll lovol o_ coo_dln_tlon _hlch could i_c_ lln__

]mul _ctlvlty _t nioh_ _nd _hich c_ul_ _uult i_ mornln_ y_rd _rlv_l_

_ _t_rnoon y_rd d_D_rt_r_u, l._irth_ industry _nd induutri_1 y_£d

intor_ction s_y tx_ _dlu_t_bla to _ hi_|_r _ctlon o_ d_ylight _rvic_o

A_zougl_ _l_ Icv_l o_ railroad, r_i1_rd_ _d c_toln_c _1_Ibil_ty

¢_not bQ _u_nti_i_d. wltho_t _l_bor_tc n_t_o£k modclli_ tt_ou_tcJ_

i_ _1_£blo _Itl_In c_t_in _Ilkfzownlimit_o

_c_ tot_l inc_cm_T_tal co,t to th_ _ilro_d Inquiry r0nult_n_ _om

_hQ curt_il_l©nt o_ yard oD_tlonu _o_ 2200 hour_ to 0700 hou_ I_

_tlm_t_d to I_

C_It_l Ann_al_cd

_00r000 (ODu_tionu _ _intc_nc_)

$364.000

=ion to _intai_ _hr_Q ,hi_t t_rou_l_ut w_th o_i_ t_ _hl_t o_Atlon=°

•mount o_ Inhe_ont _l_xlb_llt_ l_ilya_d oi_ar_ulon_ m_ b_ _d_u_t_blct_ _rod_Ic, _n ovc_l_ 1_v©i o_ coor_InAt£on _hlch co_I_ _ncro_,_ 11n_-
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haul _ctivlty _t ulght and which could rouult in morning yard arl'Ivalu

_nd _fturnoon yaL'd dop_rturou. Furthur, industry aIld industrial yard

Intoractlon may bu adJustnblo to o hlg]l_r fraction of d_lylight oorvico.

Although tllo i_oI of railroad, r_ilynrd, and cuotolnor floxibllity

cannot bo quontlfi_d, without cloborato nutwork inoi|olling, th_ uyutem

Is fluxiblg within cortaln unknown lIinitIJ.

|.'ntlmntod Coot of Yard floiLio I_vol Mn_our_mont

It iu ootlm_t_d that tJlo l_bor involved in tho m_s_r_mu_t o_

railynrd nolso lovol_ will vary from $500 to $2,000 pot y_rd l_r _¢nr

dop¢nding on yard uI_.o. Instrumentatlon coat_ At $10,000 pot oot,

_nd the purc|]=_ o_ _l_pro_Im_t01y 590 _to by tho railroad industry

wlll r_llult in a c_pltal inv_ntm_nt of $507|I. '_|_ total Inc_©montal

cost _ntimntod to b_ n_ooci_tod with railyard noise me_ur_mont iu

th_ro_oro

_tlln_tod Comts ($000}

C_Dital An8uallzod [_ma_ku

5,870 1,54_ 5 Yonr nlnorti_tion

587 Mmlntenanc_

.3 f 771 i_)>o_

$5,905

_$¢_ eatim_tn_ A_,'_ _._1 u1_n tho m_a_ur_m_t of _nch r_ilynrd

onc_ _0h _e_ and thq i)%Irch_ o_ onn n_t of instr_im_ntation _or

avery tw_Ivo rnlly_rdn owned by a _arti_ulnr r_lltomd company.

( (' I
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APPI_NDI X D

SUPPORTING _IATERIAI_g IiELATED TO Till;LAND ACQUISITION OPTION

'i_lin uocEion contAln_ uupporting matorialu rolatcd to th0 option of

l_nd _cqolnitiofl For nol_o ab_tclncnt. TJlc acqul_ition of 1A_d rupr_uo_tu

a_ altornativ_ _trntcgy to tU_ _lpplicatlon o£ noioo a_tentunt procedur_B

to noiuc Uourco_ witllin yard_ _l_t thu r_llroad Anduntry could uuo t_

ln_ot thu v_riouo noi_o rogulatory ntudy /ovol_.

• Dlntributlon o_.,,l_nd Ueyon,l Yard/] by !@lldUuo

l,_rcunta_o OE l_ud oun_ld_ the raily,ll'd, within tho up_cifl_d
contour _url'oundtn 9 tho y_rdl| by lnnd u.o c_to(pri_, Thu.o
c_to_orlou _r_ r_ld_ntlal, c_m_l_rclal, indlmtri_l, A_rlcul-
tural and und_v_lopud! do.l,jn_tlonn (alDhA codo) Ioc land
t_ nhow_ in _|1_ t_bulari_d array aro Ill C# I_ At a_d U,

ruul_cctivul ¥. Tablo I diupiayA porcontAGc_ _or tho land uuo
cat_gorlc_ _t_ a £unction o_ yard tyim and piac_ llI_o Eor all

y_rdll which wur_ _n_ly_cl|,

l_lil_d oll tho ¢_alnDl_ (|_t¢l Contlin_d wltllin nacll ol_ln_nt o_ tho
_wl_rl_(, T_blo 2 wa. davolopcd to *'cpronunt th_ laud Un_
dlntrlb_tton aroliud a typical y_rd _or ©Ach IBAtrZPli _loBlont
(yArd typ_ by piAca =ine). TI_ cont=nt o£ _l_munt_ (p_rc, nt-

a,jo.o£ th© c_t_o_io, o£ land i,._ _or a typical yard) waru
II_d dir©ctly in tho comptlt_tlou o_ l_nd acqul.ition conch.

• _a._ttlmat_(l,Conta OE Land b_( Land [l_a Catu_)rio_

Acquirin_ tllo l_nd _u/rounding nolni_ nourc_ locatmd within a
railroad y_rd c_n be n_d wl_h, or a= _n _lt_rn_tlv_ _o_

toclmologlcaily l_dtlc_d noine lav_l raductlon. _m l_Qd would
1_ noquirod In _lllC[i a _(Ittorll that t|lu noi|l_l _¢lvilll_ _I_ th_l

_)rimatur of yard-owned 1And, would conform with tho

propo_ d 'r_gul_tlou,

To c_tlmato t_. compliance co.t. to th_ rAilroAd, o£ acqtllrlnq
r_,. l_nd r,urroundlnq tlmir yard_, an _varaga pricn lmr aq0a_o
£OOt Wfl_ d_t_r_l_d _or O¢ICll 0£ t|)¢/ £1Va m_o_ lcllld tl_¢l_l
_.iden_lal. con_qorcial, indu.tri_l, a_clc||l_ural and

t|nd_v_lop_d. _l_n_ pric_, at. a. _ollow_=

¢0
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I_nd Uso 197_ _rlca/xJlz*ft*

Rouldeatial

_in_lu fn_ily ullltu 4oU,|I

Hultl- f_mily unlto 30.45

Conznorci_l 3.51

Induatrl_l 1.6G

Agrlcultura I 0•0|4

Unduvolopod 0,014

I Includou lJt_uctur0 _nd p_o_'tyJ

'1_1oiJout'cou uued f=o oZltlm_to thoau l_r£co_ woroz

Economi_ N_w_ Uotas, H_tlon_l A_oci_tlon o_ l[omo-

bulldQru, Hay |V7t_.

!llstor_cal An al_IIL of Unit L_nd I.rlcun, Uoal _ntate
l_uenrc]| Corporation, 1973,

Farm, l{oal _:at_to HaL-k_t D_valo_mant_t Eoonomilaa
_tatIDtIc_ & Coo|_r_tlv_ _oi'vIco, U. S. Dop_rtm_t
o_ A_riculturo, July 197t].

_a _In.jlo _nmlly unit prlc_ par aquaf_ fuo_ wa_ d0tofmln_d from
tha N_I|_ dat_ by_

1° D_v_dlI_ _h_ 1977 ¢mlaa prlco h_ th_ avor_a _i_a o_ lot
2. Zn_tln_ th_ r_itlnU p_Ic_/aq. _t° to 197_ v_l_ by

a_ply_nU _n _n_l_t_on _ of 10 _orc_nt /mr yO_ro

_a ml1Iti-fa_ily unit prlco Bar aquarn f_ot waa aatabllnhad as

I_ _ha _AI F._t_tQ P_r_|1 Co_o_tloN d_t_ o_

r_Id_nti_l prlc_tl wor_ _n_1_bad f_om 1973 to 197_ v_ll_=n
)_ _pp1ylnu _u aamz_o_ _n_1_tlon r_o o_ 10 _rcon_ p_r yoar.

2. _h_ _tlo bn_o_n _i_ _rlcaa _tad by HA|I_ _nd RERC for

_In_Xa _mil_ unlt_ wa_ _Im_l_tod _nd _pli_d to th_
_n_l_t_1 I_ERCd_t_ to dat_Ina _m 1977 _w_,la n_l_a

prlco° An _dlntlc_ proc©dur_ I_ _ad to c_lcu1_t_d thu
_v_r_a _i_ o_ _ lot for _u1_-un_t dwnll_ng_°

3, _m 1977 _v©_ n_l_ _rlc_ _ li_1_t_d _o 197{Jv_lu0_
_nd dlvld_d by th_ _vorn_a _l_a or lot.



TABLE 1

PERCENT OF RAILROAD YARD BY LAND USE CATEGORIES

YT YT ¥T

POP R C A I U POP R C A I U POP R C A I U

ii GB 1G 0 26 131 12 41 9 52 79 120 13 25 Ii O 17 115

ii 79 18 0 32 17 12 ]00 82 0 67 33 13 78 69 O 162 0

ii 30 2 13 2 184 12 148 3G 9 90 90 13 86 18 O 42 20

ii 119 58 76 i00 107 12 95 4 0 19 201 13 5G 0 0 42 51

ii 142 7 57 31 131 12 150 49 32 U1 44 13 34 O Ii 34 65

ii 42 18 36 I0 125 12 12 0 40 29 174 13 89 7 64 45 7

ii 55 2 66 82 32 12 75 5 115 23 112 13 155 31 0 36 8

ii 195 17 0 71 39 12 152 llO 0 93 59 13 27 0 129 25 9

ii 32 0 9 49 150 12 23 20 174 24 66 13 4 4 13 44 35

ii 75 4 80 77 61 12 II 17 O 153 238

21 62 32 3 68 44 22 33 2B 0 35 2 23 45 23 0 97 0

21 ].].2 22 19 8 25 22 49 17 14 21 OO 23 125 20 0 04 0

21 86 4 0 33 103 22 G3 7 0 9 121 23 21 6 2 61 43

21 36 14 43 2 9 22 4G 20 O 26 25 23 30 32 31 58 32

21 43 0 6 27 48 22 58 21 iO 33 Ii 23 0 O 0 ii0 57

21 19 0 40 13 50 22 65 0 0 48 18 23 i00 14 0 8 8

21 61 28 41 0 71 22 32 16 27 0 IH 23 57 113 0 120 9

21 ].7 2 0 2 0 22 29 0 61 0 75 23 30 1 42 1 35

21 16 6 0 3 I 22 62 7 0 81 19 23 30 5 7 56 67

12 46 21 68 3 5 22 I0 5 69 0 15 23 78 39 0 17 0

I'T POP - yard Typa and Plmca Siva
II; 12# 13 - Hump ynrds in Placa nlzea of 50,000 l_pul.tion; 50-25Ot000
i

31
41



TABL8 1 (Contillut_d)

PERCENT OF flAILRO_D YArD DY LAND USE CATEGORIES

YT ¥T YT

POE _ C A I U _OP R C A _ U POP R C A I U

31 6 0 0 16 30 32 71 17 0 23 5 33 53 70 0 67 i0

31 73 17 0 23 89 32 33 57 0 24 4 33 23 1,1 0 13 41

31 0 0 4 140 65 32 63 0 0 36 3 33 30 7 0 58 0

31 i0 0 147 0 44 32 40 26 ]2 24 30 33 23 2 0 42 14

31 3 0 0 03 0 32 79 0 0 42 2 33 16 50 0 29 0

31 06 20 6 67 33 32 31 13 0 9 26 33 45 36 0 ID 1

31 4_ 25 24 0 20 32 73 29 0 13 13 33 34 45 0 107 1

Ii 54 0 19 4 45 32 73 1 0 5 0 33 35 29 0 24 0

51 5 2 20 50 70 32 23 20 0 29 0 33 2 0 0 53 53

31 40 6 0 35 30 32 30 43 0 26 1 33 29 14 0 35 43

41 46 9 33 2 ? 42 ii 10 0 15 40 43 21 i0 0 23 95

41 3 0 95 4 0 42 3_ 0 0 44 4 43 2 2 0 69 0

41 7 0 4 0 0 42 i! 25 3 03 I0 43 121 25 0 9 5

41 _6 65 0 6 0 42 56 13 0 49 113 43 40 24 ¸ 0 97 0

41 _I 6 0 25 40 42 73 13 0 9 20 43 11 20 0 9 17

41 _i 33 0 9 Ii 42 1_ 7 0 4O 25 43 40 9 0 60 0

41 9 0 0 O 0 42 20 10 40 I0 0 43 29 9 0 _9 ?

41 15 9 5 37 29 42 7? 24 0 27 10 43 25 7 0 34 14

42 34 19 ii 21 13 42 10 11 0 04 7 43 13 1 0 ?3 0

41 o 0 S lS 40 43 0 31 0 _0 20

YT POP " Yar_ 'l'yp_ a"d _laCO SIT_

I_ 12_ _3 - Hump Yards in _laca _Iza_ o_ 50,000 Jp_p%_lationl 50-250,000
I

41

I



_
°

_ v



The prlcau 1_r equate foot for col_llorclal and industrial land uueu

wuru calculated au an avorag_ of thu inflated price rangeu llotod

by the Id:llC data. (1973 data was inflated at a 10 purc_nt rat_ to

197U values.)

Rio O. S, Department of Agriculture's av_rngu prico per act= of

voluntary and =state oaloo _or the 40 continental tltat_s w_u uoud

and divldQd by the number of _quaro feat in an acre t_ obtain tl]o

avurage p_Ico pur squaru foot.

_I_ to th_ low value of agricultural land, tllo pricn per nquar_ foot

of undovolopod land wau a.uu[ncd to be equivalent.

o Dltltrlbutlon of Ro.ldcntlal Imnd JJetwlJen Sin_l_ & Multll_lo

Dw(_lli._, U!11ts

Bnsod t,pan an analyuls o_ 1970 C_nuuu (|_ta acqulr_d through tho

|)Urf_%_l Of ConUUll a D_p_z:tm_llt: of Co[NI_t%rcu, pertaining to conouu

tract data rolat©d to _ac]l of tho _amplcd yard popt|latlons

; (universe), information wau darived for thu e_tlmatlon of _inglo

and _tultiDl_ dw011ing u_It_. _ eutimat©_ mmde w0ro in p_r-

contago_ ropro=0ntlng tho w_ight_d averages of r_sld_ntlal

lard dlstribut_d |_twc_n _ch unlta for oac]| o_ the 12 c_llu

comprising the m_triK of yard typo_ and pl_c_ uizo. Tablo 3

dluplaym tho data ruunlt_ of tho an_ly_in In t_rm/_ of the

woightod av_r_goo (p_rcmntagou) for o_ch c_ll of t]*i_ matriK.

T_J I_. 3

_F._CEHT D1_Itl_t/_lOH OF _31HGLP. & MUI_IPLE DW_.LZHG t_lT'J

_.L_T_.D TO _IP. HATI_I_ OF T¥_ O__ Y_I_ AND PI,_C_. _IZ_

50K 50K - 250K 250K

_po of Dwolllng Unit. Ewellin 9 Unit= _welling Unit.

Ya_'d Blngl_ nultiplo _ingl_ H_itlpl_ Slngl_ M.Itiplo

l_mp _ 17 7_ 22 63 3?

_1_t _7 I_ G4 36 60 4O

Ind_ 70 30 5G 44 47 5_

_J_o ;nd. 92 8 77 23 54 46

E.tlmat_d Ann_;al Ownin_ Exl_na=u fo_ Vnrloua B_al F.at.t_

Catboat t._

Zn _dditlon to thQ purc|m_Ing or cmDit_l _, railroad cmmp_ni_

woul_ Jnc._l_ c_r_In _n_u_l r_currln_ co_t_ _ _ _ult o_ ro_l

_t_t_ ownership. _nnlml collt_ wot_id incltld_ intorll_t _ym_nt_ S

in._anc_ and _ro_rty taken. _tc_t p_y_it_. _ d_l_d

/.



from curront industrial l_ond ratilu, would amount to approRi-
matulM 10 i)ecccnt per year. An additional | purcont wouh! be

r_qulrcd on th_ avuragu fop insuranco |laymontn. An ndditlonsl
2 purcunt I of the purchase pricu (i._. mI*rkct valuo) would be

rQquired for profmrty tax_So ThL,_]ccxpunucu aro listed in the
followlng tnbulntloll z

_utimatcd Annual Owning EKpenses for [_ml Estate

Int_rolJt Payment 10% of _larkct valu_
Z_ur_ilcc I_

Pro_r ty T_xr_u 2_m

• Cnlculotod Aryan _yond Yard Prollurty-l.lnv by Yard Typo and

_lac_ _Ir._ _or Variou_ z_o_t*intor_ Stud_ ]_v_lu

Tablo 4 con_iut_ of 3 _art_, la_llcd A, _, nnd C, to Indlcato
tho cnicul_t_d _r_ Co_talnod withii_ _olvctcd noi_o l_vol

oontour_ buyond y_rd _ropo_ty llno_ by t_p_ of yard. _l_

do.Ignited numbor_ o_ _l_co _i_ (I, 2, & 3) r_l_t_ to po_tzlatlonf_
io_ th_n 50K, 50-250K, >250K ro_p_ctlvoly. _'artu A and

rol_tQ to hump and _l_t clau¢li£_cntlon _nrd_ r_o_ctIv_ly,
wh_l_ _art C o_ Tablo 4 Includoa Ind_.xtrlnl and _¢n_ll ind_i_-

tr_a_ y_rd_. Th_ _t row of d_t_ coi_t_Inod _n l._rt. A _nd ]J
_n1_t_ to tho b_ooll_ _oI_o lav_l and c_Ict_l_tod _r_n_ _

a function of pl_cv _izo nnd yard activity l_v_lo (low, m_dil*m,

_nd hl_h). Th_ _r_nn cont_inQd wlthi_ contour_ w_ro cnlclll_tod

_d tho ro_Llt_ _ra dl_1_d _or v_r£ou_ [ioluo rogul_tor_
1_v_. Tho r_mainln_ row. o_ both _ta A and l__c£_y th_

t_t_l _r_ w_th_n nol_o iQv_l c_ntour_ _fltiltln_ _rom r_ducln_
_m noia_ _t the* y_rd prof_t_ llama through _p_llcatlon o_

douc_i_d in _ctlon, 5 _nd 7) to m_t _I_ rngulatory _it_idy

l.v_la of I._ 75, 65 or 60. T_b_a _, _rt C I_ _orm_tt©d
_n _ _Imil_r w_y, but di_f_r_ _li_htly ro.ultlng _rom u_a o_

ona l©vQl o_ _ctlvlty. It _hot_Id I_ notvd _i_o that yard
_ro_o_t_ l_no r_dllctlon do_ not ]_VQ _ imlx_Ct on t]l_

y_rd. unt_l L_ 70 i, u_©do

1 _axabl__._P_r_2 Vahz.. and As._.om.nt Sml_o l'rico ]t_tlos_ 1072
CanQue of Gov_rnmvnt_, P_rt 2, [10_. |x0.n_rtm_nt oJ_ C_mmar¢o_ 197_.



TABLE 4 (A)

AI_EAS (x10 _ _q. ft. ) WITIII_ VARIOUS NOISE LEVI_L COI,_'r_i1[i.q_ T_T.IrnT_ t_qi_T,T_I_" A_n
RI_DUCTION OF YARD PROPERTY LI_IE LI_VI_LS TItROUGII E_IPI,OYMENT OF

NOISE CO_ITROL AT VARIOUS REGIILA'IDR¥ S'I'UD¥ LEVELS

I,dn 75 L_n 70 _-_In65 L_In CJO _In 55

Vo1_sm_ i 2 3 i 2 3 ! _ 3 i 2 3 I 2 3

(_) _ 30 24 19 1511 X25 100 _fl_ _40 419 i_970 i1555 I_I_0 4,145 3,272 2_349

(2) _ 41 24 31 290 I_7 223 1,197 _94 894 3,_00 X_9_o 2_364 6_3_6 _,GO$ _30_

(_) il_gh f15 40 49 42_ 242 245 _05 860 835 3_4_5 2,82fl I_032 6_05g _902 _l_O

_O_X_ 15fi 9G 99 074 5_4 _60 3,]fl5 21094 20140 fl,705 6,291 5w350 16,5G9 fluff59 9,8_

_ 0 0 0 O0 _3 52 492 _U9 _06 1,506 1,2§_ 944 _i_04 2m7_? _990

_ 0 0 0 I_7 97 13_ 921 5_4 g_7 2_000 I_62_ 2_02_ 5_G02 _24J _i064

II 0 0 0 217 124 X_9 1,035 _92 _05 21690 i_541 X,4_J _021 2,068 2,_07

_ 0 0 0 464 _84 3X4 2j440 l_X$ 1,500 7t092 4,4_9 4,4X0 14_X27 0,070 0_461

_ 0 0 0 0 0 0 2_0 17_ _4_ If04? f127 037 2,fi60 2,100 iI§_fl

2 M 0 0 0 0 0 0 _$ 212 _0_ 1,6_7 965 1,237 J_947 _05 2_7fl6

_ 0 0 0 0 0 0 323 105 19X X,4_§ 1,1_ 7fl0 _2Xi it03§ _jTX_

_#_L 0 0 0 0 0 0 _00 $70 6_0 4_X49 2f90_ 2_654 %01fl 6,220 6_0_0

_ 0 0 0 0 0 0 0 0 0 _fl_ 2_6 lfl_ X_06 XeOX6 7?7

2 %4 0 0 0 0 0 0 0 0 0 30_ 212 2_G II_6? _6§ X,2_7

#I 0 0 0 0 0 0 0 0 0 _2_ i0_ 191 X_J_4 7_7 7flo

_'_ _ 0 0 0 0 0 0 0 0 0 _74 _2_ 659 4_347 2_770 2,7_4

2 #4 0 0 0 0 0 0 0 0 0 0 0 0 J_$ _ll _ll6

H 0 0 0 0 0 0 0 0 0 0 0 0 J2_ IB_ _91



TAIII,E 4(B)

t !'_n 95 Ldn ?0 r.dn 65 X_n 60 I r_|n 55
i

P1_co 01_o lqnco OIEa P1ncu 01_o Pinto _Izo Pl^c_ n_n

Vnlu:rm 1 2 3 1 2 ] 1 2 1 1 2 3 1 2 ]

t'l_t OAoallno

1 L 6 3 2 102 43 35 2,310 972 700 11.451 4,972 3.772 20,140 11,014 0,602

2 M 29 12 I0 1,409 573 450 6,376 2,594 1,976 17,453 7.101 5,143 34,240 13,911 9.602

3 It 41 17 13 759 ]21 246 5,121 2,251 1,656 14,649 _,190 4,]47 20,27D 11,9G3 _.071

TOTAL 76 32 25 2,270 537 7]9 14,007 5,017 4,412 43.5]3 10,271 13,262 02,30.0..37,720 26,35?

[ "
gL 75 L 0 O O 67 20 23 2,169 912 714 11,320 4,764 3,636 27,247 11,450 _32B

M 0 O 0 1,200 524 419 5,090 2,397 1,024 15,995 6,500 4,706 31,151 12,_75 _,005

II 0 O 0 560 241 107 4,571 1,935 5,176 12,84,1 5,455 3,053 24,945 10,551 7_|07

_OTAI. 0 O 0 1,921 793 629 12,632 5,244 7,714 40,217 16,727 12,195 .03,345 24,122 24,120

_L 70 L 0 O 0 0 0 0 1,904 UOl 645 10,153 4,270 3,257 134,112 10,149 7,167

M 0 O 0 0 0 0 It480 GO2 400 6,617 2,700 2,045 17,129 6,969 5,010

H 0 O 0 0 0 0 2,610 1,107 831 9,404 4,013 2,072 19,770 0,]65 5,755

TOTAL 0 O 0 0 0 O 6,002 2,510 1,950 26,274 10,903 0,174 171,031 25,403 10,141

OL 65 L 0 0 0 0 0 0 0 O 0 1,905 O01 645 10,15_ 4,270 3,256

M 0 O 0 0 0 0 0 0 0 1,400 602 480 6,637 2,700 2,045

H 0 O 0 0 0 0 0 O 0 21,718 1.107 03_ 1,47} 4,007 1.867

TOT_, 0 0 0 0 0 0 0 O 0 25,101 2°510 1,11_ 26,261 10,977 0,168

SL 50 L 0 0 0 0 0 0 0 O 0 0 0 0 1,905 001 645

M 0 0 0 0 0 0 0 0 0 0 0 0 1,400 002 400

;I 0 0 0 0 0 0 0 0 0 0 0 0 2,610 1,107 613

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0,001 2,510 1,950

m

;



TAZ3r,E 4(C)

Ld. 65 Ldn 60 Ldn 55

Plac_ Sizo Placu Siz_ Place) Size

Voh_mf_ 1 2 3 1 2 3 1 2 3

Fll_t Znd. BatJ011no

i) I_W 11,294 3,100 3,550 36,000 10,134 10,654 76,114 2],426 21,242

I,_VOI 65 - 1,538 4,330 4,792 4,384 12,342 12,840

l_Vel 60 - 15,728 4,420 4,904

Sm. Ind. DaselIIm - 13,994 1,474 1,580 40,830 4,304 4,358

L_vol 60 - 14,332 1,510 1,630
0

m

I _m̧



TABLE 4 (n)

AREAS WITHIN VARIOUS NOISE LEVEL CON'IY)URS, INCLUDING BASELINE AND

P.EDUCTIOH OF YARD PROPERTY LINE LEVELS THROUGH ENPLOYHENT OF

NOISE CONTHOL AT VARIOUS [_GULAq_ORY STUDY LEVELS

,, , ,

T,dn 75 Ldn 70 Ldn 65 Ld_ 60 I_r, 55

,. Pinta _Irn Plncn _Hz. l*Incn sic. Placa sizn _laca ,_lga
Vgl,m_ 1 2 3 1 2 3 1 :_ J 1 2 .1 1 2 )

I.

i[%L_p DAmOllSQ

(I) _,OW 30 24 19 150 125 I00 601 540 419 1,970 1,5S§ 1,160 4,14§ 3,272 2,949

(2) _lQdiur_ 41 24 31 290 267 223 1,997 694 0_)4 3,300 1,910 2,364 6,95_ "],605 4,3U4

(3) Jligh O_ 40 49 426 242 245 9,505 860 035 3,49§ 2,096 1,092 6,0';0 4,902_ 9,110

TOTAL 156 96 99 _]74 514 568 9,10§ 2,094 2,_4Q 0,.705 6,291 5,35G 16,_9 11,_59 9,DG_

_1_ _ 75

;_ 0 0 0 O0 61 52 492 3119 306 _,SOG 9,2_2 944 3,504 2,767 _, _'JO

2 _1 0 0 0 1G? 9? 933 929 534 697 2,000 9,626 2,029 5,60_t ._i,249 3,804

_1 N 0 0 0 217 ].24 129 l,OJ5 592 _135 2,6')[t 1,541 _,453 S,021 2,800 2,60?

TOTA_ 0 0 O 464 2_ 394 2,44/I 1,515 1,588 7,092 4,45_ 4,418 14,127 fl,f170 0,4_I

Ih_ 8;', 70

1 . L 0 0 0 0 0 0 2_0 173 141 1,047 U27 637 2,(;60 2, _[00 1,_3S

2 M O 0 0 0 0 0 I65 21_ 30_ 1,6_7 9_5 1,237 9#94? 2,2_§ 2,786

3 !( 0 0 0 0 0 0 323 90_ _91 1,435 _,_99 700 3,21]. 1#131_ 1,714

TOT._I_ 0 0 0 0 0 0 90_) _T0 _gU 4,14_ 2,9a5 2,654 9,81_ _,220 6,03_

1 /_ 0 0 0 0" 0 0 0 0 0 200 226 182 1,28_ 1,016 777

2 /_ 0 0 0 0 0 0 0 0 0 305 219 2_fi 1_6_7 _S 1,2)?

I N 0 0 0 0 0 0 0 0 0 323 185 191 _,994 797 7_10

"/_T/_ L 0 0 0 0 0 0 0 0 0 974 _29 659 4,947 2,77_ _,794

1 L 0 0 0 0 0 0 0 0 0 0 0 0 2_6 22_ _82

N 0 0 0 0 0 0 0 0 0 0 0 0 9_5 211 20_

3 l! 0 O 0 0 0 0 0 O O 0 0 0 32I l_S 991

'_Tk/, 0 0 0 0 0 0 0 0 0 0 0 0 _74 O2J_ 659

i0 sq. F_:.

m



TABLE 4(B)

Ldn75 Ldn70 Ldn55 I_n 60 I_ 55

Placa Q£ZO Placo 01_¢ PlaCo _Iza Plnco _1¢o Plarn _l_?

V,_ll_a 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

FIAt _Q_lna

l _ 5 3 2 _02 43 35 2_10 972 700 11,451 4.072 3°772 20,140 11°034 0,602

2 M 2_ 12 10 1,409 _?_ 450 6,376 2._94 1.976 17,4§3 7_101 5_143 34.240 1_,031 _,6_2

3 H 4_ l? 13 ?_9 3_1 246 §_321 2°_51 _1656 141_40 6,190 4_347 _8_270 11,963 B,0?_

TO_ 76 3_ 2_ _,270 937 73_ 14,007 _,_17 4.412 43.§3_ 10._71 13°_62 _2.300 37°72_ 26,}_?

_L 7§ _ 0 0 0 6? _0 23 _1G9 912 734 11,320 4.7G_. 3,_35 27,_47 _1._0 01_a

M O 0 0 _,20_ 524 419 _,090 21397 _024 1_,99_ _,_0_ 4_?0_ 31,153 1_,_?§ a,_0_

I{ 0 0 0 _8 241 _07 4,5?] _.03_ _._76 1_044 §.45_ 3°0_3 _4.94_ 10,5_3 ?,{07

TOT_a. 0 0 0 1,9_3 7_3 6_9 12,6_2 §1_44 ?,/34 401217 1_,72_ 12,19_ °B3,345 24,_22 _4.320

_ 70 _ 0 0 0 0 0 O 1,90_ 001 64§ 10,1_3 4,2?0 _°2_? 134_132 _O_149 ?,{_?

O 0 0 O 0 O 11400 60_ 4_0 6,637 _700 2,045 _?,_ 6,959 _,01M

{! 0 0 0 0 0 O 2._0 1o107 033 914_4 4,01_ 2eU?2 19_7?0 _,3_ §,7_

_I° 65 _ 0 0 0 0 0 0 0 0 0 _,905 _01 64_ 10.1_} 4°270 _,2_5

N O 0 0 O 0 0 0 0 O 1,400 _0_ 4BO 6°_37 2,?00 _,04_

O 0 0 0 0 O 0 O 0 21_716 1_107 _}3 _,_7_ 4,00? _7

O 0 0 0 0 0 0 0 O 0 0 O _,4B0 _0_ 400

YOYAL 0 0 0 0 0 0 0 0 0 0 0 O 5°00J _O 1,9_8



TABLE 4(C)

bdn 65 Ldn 60 Ldn 55

Place Silo PI_co Size PI_cc SIZO

Volume 1 2 3 1 2 3 1 2 3

F_at Znd. Ba.ol_zlo

l) IA:,_# 11,294 3,100 3,558 36,000 i0,134 10,654 76,114 21,426 21,242

L_vol 65 1,538 4,330 4,792 4,384 12,342 12,040

I_v_l 60 _ - 15,728 4,428 4,904

Sm. Ind. _am_llnQ 13,994 1,474 1,588 40,830 4,304 4,358

LQV_I 60 - 14,332 1,510 1,630

_i_ ....



APPI_NDIZ 1':

T,_DUr,ATION O_ I_AILI_OAD COt_PANII_S STUDIED INCI_UDINC,

NUMI|_It O_' YAI_D.50WNI_I) /_ND COMP/_NY O_ILSIIIP



Nui_)er of

Road Name Yards Owned . owpership

Aburdeen & ]_ckflsh I Itldupendent

Akron & Barberton Dult 2 _altlmor_._& Ohio RR C_mpnny/
Canton _ Youngstown lib Co./
conrail

Akron, Canton & Youngutown 3 Norfolk & We_tu_n l_y.Co.

Alnn_d_ _elt Line I Aft'.with _/etJtt_rn Pacific

Allqulppn & Southern 2 Jonus & Laughlin Stc_l Corp.

Alton & Southern I St. Loulu _outhwoutern
& Ali_uourl Pacific

Angnllna & Ncch_ Rivor 2 Southland P_per A/flu, Inc.

Am* Arbor 4 Dutrolt, _l,_'do & Ironton

Ap_c]lo i Southern Foruut Ind,, Inc.

Apnlachlcola Horth_rll 2 St. Joo paper Compnny

Arcndo & Attica I Independent

Arcnta _ Had Niv_r i Simpaon Timber Comp, ny

Arknnun_ & I_ui_iant_ Miu_ourl 2 Olinkraft, Inc.

_roo,tock Valley I Cnn_di_n P_¢iflc, Ltd.

A.hluy, Drnw & North0rn 1 Indep.ndant

_tchi_on, Topt_kn & Snnt_ F_ 173 _nnta F. Ind., Inc.

Atl_nta & _Jt.Andrew, B_y 5 Int(_rn_tion_l Paper

Atl_nt_ & W.at Point 2 Sc_L_nrd Conut Lin_ I_R Co.

B_Itlmor_ & Ohio 181 _*e_penko & (_ilo By. CO.

B_Itlmor_ & Ohio Chicago T_rmlnnl 9 Baltlmor_: & ohio I{R Co.

A_ngor & Aro_ntock 6 Am_nknng Co.

P-_uxlt_ & Northorn i Alumim_m Co_pnny o_ _rlcn

B_Ifn_t & Moo_ehe_d _k_ i City of l)olfn.t, Mnln_

ll_It _/. Compnny of Chicago 6 Va_lou_ _R Comp_ni_

_enmr & l,_ke Erie 6 U.S. ,Stun] Corporation

Birmingham Sm_thern G U, .% Sto.l Corporntlon

_o_ton & _inn 26 _o_In,

Brooklyn _t_'n Di_t. _rminnl i Indep.nd.m_

Burlington Nocthorn 297 Indop_mdent

Butte, Anncond_ & P_cl_ic 4 Anncond_ Company

E-I



Number of

;_ad Namu Yards Owned Ownorshi_

Cadiz I USRA and Stockholders

California Wenturn 1 Georgia Pacific Corporation

Cal_brla & Indiana 2 [Jothlehem Steel Corporation

Camlno, Placervillo & I_*ke Taho0 2 Michigan-California Lumber Co.

Canadian r;atlonal 3 Indopend(:nt

Ca_ton 1 Canton Company of Bnltlmore

(sub. of Int'l. Mining Corp.)

Carolina & _;orthw_Letcrn I Southern l(y. Company

(Norfolk South0rn)

Carrollton 1 Louisvill_ & Nauhvill_;

Seaboard Coaut Line

Central California Traction I South[_rn Pacific;

Atchlu0n, _pcka & Santa Fe;

Wcut_Jrn Pacific

Cuntrnl of Georgia 30 Southern [{y. Company

C_ntral NR Company of New Jersey 13 N_adlng Company

Central Vermont 6 Grand TrunF. Cor|_ratlon

Chattn|loochna V_ll_y 2 West Point-Pupperill, _I|C.

Chesaptlmka & Ohlo 113 Chessi_ Sy.tem, Inc.

Che.mpeak. We.mtQrn i Norfolk & W_st_rn Ry. Co.

Chicago & Illinois Midland 6 Co_moilwc_ith |:dltJo[% Company

C_]Icago & _lllnoi_ Wnstclrn i DC Ind., Inc.

Chicago & Northwestern 154 Independent

Chicago, Milwallko0, St. PalJl

& Pnciflc 145 Chicago Milwa_*k_lo Corporation

Chlcmgo l_vor & Ii*dlana 5 Pt_.nllCentrnl Tran.. Company

f111cago, _ock It*innd & Pacific 103 Indopf_ndr.nt

_|icago Short Linn I Ind_p_rldent

Chlc_go South Shor_ & So_Ith l]¢)nd 1 C_¢l,np_ak_ & Ohio RE

CInclnnntl, Mew Orleans & T_xnu Pac. 3 Southern l{y. Co.

City of Prlnevllle 1 Ind_p_nd(Int

Clarendon & Pitt.f0rd i V_rmont Marbl_ Company

Cliff._Id_ 1 Con_ MIII:_ Corporation

E-2



Number o,_

Road Nam_ Yards Owned C_vnership

Colorado & _outh_rn 12 DurliDgton Nortl1_rn, INc.

Colorado & Wyoming 2 CR&L Steel Corporation

Conrail 1 USRA and Stockholders

Cuyahoga Valley 1 Jonas & I_,_zghllnSteel Corp.

Danuvillo & Mount Horriu 1 Independent

D_rdanollo & {_usuollville 1 McAlluter Fuel Colnpany

D_v0nport, l_ck luland& North- 1 _urllngton Northern, Inc.1
w0s£_rn Chlc_go, Hllwaukuo, St. Paul

& Pacific IH_ Company

L_Inwarc & lhldtlon 23 Dureco-Horfolk & Western

DQI_a Vnll_y & Southern 1 Independent

D_nvor & Rio Grands W0stcrll 30 l_io Grands Ind., Xnc.

[_l_Jcen & l:ns_orn 2 W_yurhautJer Company

_s Molno_ Unlon i Norfolk & Western ]',y, Co._,
Chicago, Hilwa|*k_u, St. l'atll

& Pnclflc i(llCompany

D_troi£ & Mackinac 4 Indopundt_nl_

Emtroit & 'role:doShoreline 2 Gral,d Trunk Wo_itorn RIl Co, ;

Norfolk & We,turn Ry. Company

Dutrolt 'l_rmlnal 2 P_nn Central Trnn,. Compnn_,1
Grnnd 'rrllnk;Michlgnn Contrnl I_R

_mtroit, Toledo _ Irontoll 13 Penn Central Trans, System

[_&luth, Mi_ab_: & Xron _ange 9 U.S. Stool Corporation

_&h*th, Winnlp_g & PnclfJc I Grand Trlln_ Corporation

_rh_m & Southerll 3 Seaboard Coast Lin_ Ill( CO,

_ _Xgrado & Worsen _ _nd_pt_ndent

E_gln, Joll_t & F_._t_irn 13 U.S. St_l Corporation

E_le I_ckawann_ 91 D_rcco-Norfo_ & Western

E_c_nab_ & [mk_ G_l_rlor i _lld_)pulldent

E-3
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Nun_ur of

_0_Id Nam_ Yards Owned Owncruhlp

Falrport, Painusvillu & Easturn 2 Penn Cuntral;
_rfolk & Western X_y.

_'lorida East Coa_it 9 Indcpcndunt

["onda, Johnsto_n & Olovcrsvillo 1 Delawar_ Obogo Corporatloll

Fordycu & Princuton l GuorrJla-Paclflc Corporation

Port Worth & Dunvur 10 Colorado & Southorn;

_urllngton Horth0rn, Isle.,
Syutcm

_'_rt Worth holt l HlstJo.rl-Pacl_Ic l¢n Company

Galnnsvlllo Midland I Suaboard ContJt Lin_ Ill{Lb.

G_l_uston, l]ou:_ton& l[ondoruon 5 Sls_ouri-Kanli_s-%_s}
Missouri-Pacl fic

Oardes City W_nturn I Gardun City Company

GnneB_0e & Wyoming I xnd_pendunt

G_orgla 7 Soaboard Conut Ling

Grn_to, & Upton 1 I_ckw_ll x,t'l. Corporation

Grand Trunk W_aturn 24 Gra,d Trunk Cor_atlon

(sub. of Cnnadlan Nat'l. |{y. CO.)

Gray_onl_, Nnshvlllo & Ashdown 1 IndQpt_ndunt

Srm_t W_t_r_ I Gr_at Wnntt_r_ Suga_ Company
(sub. of Gr_t H_mt_s UnLt_d

COCpo r_%tlon]

Gr0on _ay R Wastorn 5 Zndclp¢_.durlt

Gr_e,wich & John_ollville I _*l_ware & Hudson |{y.Cempnny

|_rtw_ll l Indepe.nd_nt

High Point. Thomasvillo, & D_nton 1 Win, ton.-Sal_m ,_ot_t:)*Im0nd_y. CO.

I_linol, C_ntral Gulf 132 IC Ind,, _nc.

_Inols _rmlnm_ 6 Xnd,i}esd_nt

Tndi_na llarbo_ Ball 12 Conrail

mm
m
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thm_er of

l_nd NL*mu YLlrdu Owned Ownurship

Kansa_ City Terminal 1 _elve ]_I_Companies

KeIltucky & Indiana Terminal 5 Zndependcnt

Lnckawnnna & Wyoming Valluy 2 I_ri_..l_ickawanna I_y. Company

1_ku _r1_ & Ft. Wayno 1 rJorfolk a W_st_rn Ry. Company

I_ku Eri_, l,'ranklln& Clarion 1 Indup_ndcnt

_k_ Front Dock & ]_I_T_rmlnal 1 P_nn C_ntral; Baltimoru & Ohio

Lak_ Sup_'rlor & _ohp_-.mlng 5 Cluv_land Cliff_ Iron Company

Lah_ _u_rior Tr_rmlnal & Tra_sfi_r 1 iI.tI.I Chlcago & Northw(II1t(_rRl
Soo Lino

I_kQ T_rmln_l 2 U.S. St_ul Corporation

I_nc_at_r & Ch_t_r _ H.W. C1os_, _t nl., Tr_ilJt_I_J

L_hLglz V_11ay 34 Ponn C_nLr,_l

_n_ I_land 4 M_Lro. Tran_J. AuLh., _w York

Lo, Ang_l_ Junction 1 ALchluon, 'topo_a & Snnt_ l,'o

LoLiL.i_n_ & _r_ans_ 8 Kan_a_ CIL_ So_Lil_n _. Co.

]_lll.i_na & NorLhw_t 1 H. l_. S_Iz.b_rg C_mpnny

Z_LIL_i_n_ & Pin_ _hl_f 1 Ollnkra_L, Inc..

I_izi_vi11_ & W_d1_y 1 _nd_pe.nd_nt

_Ldnvi11_, t(_w A1b_ny & Corydoz_ i Indnp_nd_nL

Main, C(_n_r_l 0 Tnd_[_¢_nd_JnL

M_gma ArL_ona i _gma Copper Company

Ha,ufacturar_ Jurtct|on 1 W_ttf_rn F,l_ctrIc Co. e Inc.

Ha0s_na _rmlnal 1 Ah*minllm Comp_zly of Am_ric.a

McCloud Rivnr l Champion Int_rni*tlonal Corl_.

Harldlan & Bigbe_ 4 Am¢Irlcan Can Coml_anY

t4innaa[_9111, Nsrthfi.]d & Sollth_rn 4 _nd,_'pgu]dnlLt

Mil1_Osotae Dakot¢% & W_tf_r_ 1 ])oi_l_C_cad_ CorI>oratio_

i N-'i



Number of

_oad Ham_ Yards (_ned Ownership

Minnesota Transfer 1 Durlingtoll Horthurn! Chicago,

Milwaukee, St. Paul & Pacific

[(Rj Chicago & I_orthwesturn

Trans. Co.; Chicago, Rock Island

& Pacific it[(;Sos Linu

Misulsslppian 1 Independent

Mh;ulsslppi Export 2 Indupundunt

Missouri-Illinois 4 Hissourl Pacific RR Comp_ny

Mlsflouri-KanHas-Tcxas 33 Katy Ind., Inc.

Missouri Pacific 135 Mlu_'_ourl Pacific Corporation

Mobile & Gulf 1 Jamuu Graham Drown FoundtLtlon,

Inc,

_bnongahula 6 Punn Central; Dnltl_noro & Ohio;

Pittsburgh &Imko Eriu

MoHongnhnla Connecting 1 Jones & T.atlghlJn Stuul Corp.

Montour 2 Pittsburgh & L_ku Erie lid CO.

_Drrlatown & Erlu i Subsidiary of _*ippany [>_v. Co.

& ME A:_soclatu:*

Mo_COW_ Camdon _ S_n Atlguutino 1 Indupund_nt

Monhasnuck Vallay 1 Indcpcndunt

Mount flood 1 100% Subsldinry of Union Pacific

NQvada Northern 4 ]_nnucott Coppor CompaHZ

Newburgh & South D])ori_ 3 U.S. St_QI CorporntloH

N_w Orlonnu & liowmr Con,_t 2 Mlnrlonri Paciflc DR Compnny

N_w York Dock 1 S_*bsldiary of tIYD Prop_rtln.,

Inc°

New York, Susquobanl]a &Westcrn 3 Trl-Ti_rminal Corl_oratlon

Norfolk, Franklin & Danville 2 Norfolk & WQ:it¢irn Ry. Corn}may

Norfolk & Port,mollth Dolt Lin_ 3 seaboard Coast Lin(_ (Four

other BDI*)

Norfolk fionthurn 9 Southorn Dy. Company

_Iorfolk & We.torn 180 Indcpond,_nt

_rt|l I_%_Inlana & G_If 2 Contln_ntal Grol_p, Inc.

Northwe.t_rn Pacific 7 Sonthorn Pacific Tri%n_. Co;npany



Number of

I_ad _la[11o Yards Owned Ownership --

Oakland 'Purnlin_l I Western Pacific;

Atchison, Topeka & Santa Fo

PeCOL! Valley So_thern l Independent

Penn Central TrI|nI]. Cot,pany 567 Penn Ccntrnl Company

Punnsylvml%la, _dItlg Scauhore

Lines 14 Penn Centr_l CoL,pany

Peoria & Pekin Union Ry. Co. 5 Independent

Pittnburgh & Imke Eriu 16 Penn Ccntr_l Company

Pitt:Jbu_gh & Ohio Vallt_y 1 Shennngo, Inc.

Pltt_b_Irgh, a*_rtier:_ & 3 Conralll

Yonghioghony Pittsburgh & I_ke Erie

port lhtron & D_troit 1 Independent

Portland TGrmitlal 2 B.H.; Oregon & Wauhington _dl

& |lay. Co.; Southern Pacific

Prescott & Northwestern 1 Potlatch Corporation

Provld_:nc_ & Worcost(_r 2 Indoptllldont

Quanah, Acm_ & Pacific 2 St. l_uis-S.l". Ry. Company

Quin_y 1 Sierra Pacific Ind.

_hw_y Vml lay I Ind_pend_Jnt

_,dlng 47 Conrail

Richmond, FrP.darlcksburg &

Potomac 4 RIchmond-Watd_in_J to n Company

Biv_r Terminal 5 ,St. Paul Iron Mining Comp_ny

(uub_idiary Of l{cpnhlic Stcal

CorporatlotL)

Rosco_, SnydQr & Pmcifle 1 Indopt_ndont

|



_lumber of

I_lid Nnm_ Yards Owned Ownuruhip

Saint Joseph '_rlninal 1 Atchi:_on, Topeka & Santa Fc

St. Joseph G_and Isl_lld Ry. Co.

SAint LouilJ-San Franci,._co 76 Independent

Snlnt Louiu Southwestern 22 Southern Pacific Trans. Company

Saint MarylJ 2 Gilnt_I1 Paper Company

S_it I.aku, Garfield E, Western i Hagle As!_oc.

S_n Die,go & Arizona Eastern I Southcrn Pacific Tranu. Co.

Sand Springs 1 Sand Springs IIo11_e

San Luls Cuz_tral 1 P_a Vine Corporation

Santa M_rla Valley 3 HrJtatu of G. Allan Hancock

Soaboard Coast Line ISO Seaboard Coast Line Ind., Inc.

_;iarra i Independent

So0 Lina 44 Canadian Pacific, Ltd,

Sot*tharn 144 Independent

So%LthQrn Pacific 211 Southern Pmci_ic Company

So,%thorn San l,_*lu Vallcly 1 M_ssr:_. G. M. Orlngdulph

and ]]. Quiller

SpokmnQ Intnrnatlonnl 5 Union Pacific B]{ Compllny

Sprlngflnld TQrmlnal (vermont) 1 Soston & Main Corporation

Staten Island R_ CorI_ration 2 saltimorc & ohio |{I{Company

Stockton T_rmlnal & ]:_st_rn 1 Stockton T_rminal & l,_uturn

BR Compnny

'_rminal RR AQ,n. of .gt. I_L_In 8 Varlou_J RK Compmni_m

T_x_ and Northern 1 l_n,_ Star Stecl Company

T_as City T_zmin_l 2 MiI*souri-Kan._:|-T,:_as _|{_

Mis_o_*ri-Pnci[Ic |{R Company!

Atchi_Joll, Topcka & Snnta Fe

T_xa_ Mexican 3 Manl_facttzrerI_ ]lanovcr Trust

Company

Texas-NeW M_xico 1 Mirnlourl Pacific _l_ Company

T_Xas S_uth-_:astur_ 1 Independent

Toledo, Angola & W_t_rn 1 Mcdu,_ Corporation

i , f:-8
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Nul[_er of

}_ad Namo Yards Own=:d Ownership

'|_l_do, Peoria & Weutern 7 Atchison, 'l_peka & Santa Fe;

Pcnn Contrnl

_ledo T_rmir*al 3 Conrail; Chesapeake G Ohio;

naltimoro & Ohio; Norfolk &

Woutern

Trona i Kerr McGee Chemical Corporation

Tdcuon, Cornolla & Gila |Jund 1 Indupundu_t

Union Pacific 136 Union Pacific Corporation

UK*ion Terminal ;(ailway

(of Saint Jouuph, Hlst_ouri) ] Missouri Pacific l{R Company

UppQr M_rlon & Plymo_zth 2 Alan Wood Stu_l Company

Utah 3 UV Ind., Inc.

War. Shoalu I Rl_gul Text/Is Corporation

Warren & _lachita Valltly I Chlcngo, I_ock Island &

Pacific Z_R Company

W_rr_n _; ._lln_ RIv(_r I Potlatch Corporation

W_at_rn Maryland 22 C1|esnpoaka & Ohio/
Baltimorn & Ohio

We.acorn PaclfIc 21 Wllst_rn Pacific Ind.

W_s_rn _ilway of Alal>am_ I seaboard Coast Ll;it: Synte.m

_llte Sulphur Springs & i Montnna Central |',S & ,oc. CO.,

¥_llowsLona Park Inc.; I_ckl_nd oli Compnny

Wlnfi.ld 1 Ptlnn-Dixh_ Znd., Inc.

Wln.ton-Salom Sot_thbo_and 2 rbrfolk & W_stcrJl I_y.;

S_ab_ard

blyandott_ _rmtnal 1 l)A.rJ_' Wl,a.dott_ Cor_;ratlon

Youngstown & So.thorn I Montour ltR C_,p.ny

Yraka W_utern I Ind_p.nd_nt
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TAiIUL_TION OF I_AIL[{OAD COMPANIL'_ BY N_i_ A_iD CODE

DESIGNATIONS (ACI Ai_D UNIFOIel ALFA CODES)
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This appundlx lists the naliles of each rnilroad colnapny which

appenrcd in the FRA/DOT data bass. The data b_lJu was compiled by

Stnnford Research Institute under the contract wit]* the F_A. The

work that they conducted is contaln_d in n PRA docunlunt (#FRA-ORD-76/

304) entitled, "Railroad Classiflcatloi* Y_rd 'L'ocbnology , A Survey and

Auuc:lumsnt", dated J_Ln%]aLT 1977. Using thin data bass, railroad

company ACI code numbers wera oKtracted and tuhn related to t}lu

unlforl, alpha code and rnllrond compaily nnmeu. The re/nllts are com-

piled and tabulated below. The listing shown makes uau of another

r_forence document entitled, "The Official P_ilrond Equipment Register",

Volumu 93, _lumb_r 2, N_PC, N_w York, r|.Y., datud October 1977. Tblu

doc[iI_cnt wall _l_Icd to correlate the codc numbQsr to individual rallro_d

companlcs by nmm_.

_o separ_t_ tabLllatlon., b%|t slmilmre are pru_i_ntcdj tbe

first li.ting of con_pani_u is based eli ancondlng ACI code number, an(|

t|*f__iccond li.ting of railroads lu formstod on tl*e basis of tb_

Ioxlcographic order of the alpha code.
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1 2 3

ASPA ,'_._sTos 60AnW'LL_

AU'J AOGU._TA _ .GOnlI/_IiVILL_ IIAZIIIOAD CO.
AX_ ALLI_GII/_fflf ,G'_;OUTII S_ p,"
UC_ UIIX'_ISII COLUMI|IA II%DIIO _; EONER ATIIOnZTX
_}C_ll.... _01fIl_CZT_ IIAZLJIOAD _O.
Dill| L_AU/O_' G flOOltl_ll_AD i_ll CO,
CCO CI,INCIiEZ_LD lilt CO*

CDLJ' CAflP L_JJ_O_ ItAZLIIOAJ)'CO_
C_ C_IAL 1111OF _fl_SI_VANZA
CS£ _ "' " CA_A5 I'I(IIIIZGI{I(CO_
CZ COAIIULZA G ZACAT_CAS *ql_,*
DLC .... Dll(J_ONl) l,i_ll_ PJIAG_,
D_ I}I_TIICIg" G I¢gl;_f:ll/_

1'_/211 I_LICIANA I_^_T/':JtN //_ CO.
WL'Z "'_"O*GSJ.AD[_CII _ _*'UQ

GEC OHMIC fALL_ CE_T_I, RI(_. CO._ L_D. .

IIDM IIIJDSOll,6 _I_IIATTAlt

llO_A llOl_Cl_ _JAX

z.su zo_K_ou_)a_)u_x_,x_I_)_--(gdCfii_l_)t _q_. "_d'_'-v._'_"

J{TS JAfll_._ Q_I._Z'ZZT|IS t. AOP_

gcc KAIV._A_ cx_'% CO_I_CTZW_ z_n co.

KCl_ KAI_._A.'icx_% X_._TPOI+_n_LT
geO_- eLIIIATfl _Ol_r_gllN - _Hl_- CO.
LCC_t X._ COU_TX CI_2'aAL _Lzc_rnxc
L_ "----_OD_SZANA _A,q_,q.qlt-J_li

LI_Q "r_V_ OAi_ [z_J2_]fiS .q. (3]_OJ_nXAIAMX. CO.

n_n _q_xgA_ _, _zanzzz _n CO.
rz_ no ___To -8-_ A_ az-Z-EA-C_XT014CO.
nr _xpox¢ toeR
no _rltl_ eolitz.z-'_-'_o_-i"=-E_--co," "

I_LS_ _ZLS]PeAD
no% ' _A,_,_HOxx,'_eAP_X'OaTATXOa
flO_C flONZJEAL T_A_IMAX_

nopp aex,zcp.._.9_Ty.EE_;sz'¢ap
NO_l_ MOI_fllTAL

N:$C_ I_ZAGA_Ae ._. _ATHA_X_R_ g__O_ONXO .........

I. unl£orm Alphn Cod_

2. ACZ Co_e
m

3. J_oflrood coroi)an }, H_nm

N



1 2 3

OIIL[' OlllO tlZDLAffD ,LIGIJ_' /_ POUCh
=oAIJT--'_-COJISCL/Dk'_D IIA,IL COJ_J_.
D_L .... Tli_ EJ|ZL_D_L_IJ_LA _LT_Z, ZNE.@n CO....

tH]K! ptI"TSI)I/IIG t nCKJ=_S_OIIT 4; IfoOC tOGII_NJ[

_['I]D -- _nOnT OE' .nA_fl |I_ACII. DI.S_/R_T.
_SEL PllSl_ .._00,0 X'/Z/;,Zc:,II$' LI_fJ_S
PS?_ --.LHIZ£ADI:LPJJZA _UDUIT_AII T_J_[C_A_J1
PS_[U |)UGt_[ 50UIID TUG U IJA/IGz_
_I .... L_Z_HItlSU/A TF_JtMI/fAL CO.

_(JCC Po/tT U_2_.ZTI _S
_C 1_O_3[IHe COLI/T_C'_'ItdG II|l CC,
5_M___..';T..£OUZSe. IHtOH_3VXL_'I__..fl_O , ,

._£I?C..... _r)l_5TA_PEtlISLA! l)/U_,.¢O_:t._=___
GL5 .fiffA-[AtlD _/tWCg, IHC,
5_/, .sZOUX cr:tx & ICt;l_ OltMtA.e-_-Bk._?_J,_,fl_
5_co 5 I:a_'cfl1' _AV.Z(;A'Z';:OP
,SSL , _51_AN|ATZL_S 50l T. _ _LJ;OJi_=
S'_ 5['/_IJIG_I_LD Tg_I_IAL lIHlr, CO, (v_It_O|T_
TArA _TAgIGIPA_IOA G__kSTgflff_

TT_T _Z,,1UAIIA ¢; T_C_TE _tgk',CO,,
OCJ_ IITAI_..COAX,_)O_TI;

V______yAX, L |l A1t_._SXI. J__ Z.__ .i_CO,,
HA_ HA]_H£51)U_G ._OUTII_H
HA'%P,_.___.¥ AT._1t1',1L 7.]_____
_ld CONSC|,I_AT_U /_AIL COI_P.

NIX* N_qT I_D/A _]_gZT G _2J_A_Z_

N_ I#_LI)HO0_T_IA_I)OR_TIOH L_I_
g2CO.... g_5_ ERI_ _(AIt_ORTATI_I_ _C,_ .
tdSll HAlt%It_20/_ _]__TI_ _f
k "__.00.1_.kl]lI.J_ld._ __,_OUItff't_If.IIALNA__._O....
Arid 002 TJII_ AKAOIq 6 DAS_Z_OII DI_L'_ l_dlt_lOAD COglE£s_ -

ANN 00_ ALGJ_'_# g_MSLO% _ _B_ BAZLI/A][ CO.
A_... OO5..'Z|JI_ AI,JhSI_AJ_AZL_IOAC_.....
ACJ_L 007 A_ICA_ _OI1MC_C_AL _A_Ol LZIII_ e ZNC,

hilt 009 A,_ZI(_e'_ _ _OCX_'Z'zII _AZLI_C&D cO,,
AA .._O I OJ_ILAnI_OJg
A_A Oll _Zll_ Ae*cIJn =AX/,,I_A_ COItJ_A31X

.AA___(_ 12._JI_ALJICJ1.I,13LJL_JIqOJ_Z_11_ LIQ..CJI3*,
A_A O1,_ AI_CACw APD ATtiCA AALIIOAD CO_Ip,
A IlL _.0 1Q..A_8 tt_DAJ_L_' LZt(_.
ALfl 016 £E(fiApSA5 _ LOUZ3ZAflA ZlZd_CO_Z BNZ, CO,
A_CK. 017 .ALA_J_A .0 r,I_Z_lt. CO_O_D[A ,T_A_,_OJ_£_ZC__c'OJ_EAJ_
ALQS 01_] AL2QI_IP_A G _OO:tZl)_np _?AIL_OAD CO,
AHC ._01_ A_ADCI_.CJeNT_AL_RJIZLHOAB..£C. ........
A_I_ 020 _11_ Afl_AT£ AND _IAD JT,[V_i _JtZl. IIOAD CC,. '

ITt

1, l/_*[focmhlptln Cod,_

2, ACt

Codo

3. l_allrond Company Nam,_
4
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i 2 3

A_ 022 Tii_ ATCBISO_e _OPEKA G SANTA FB BH_, COo
AN_ O2J ATLAiTA. G..MZ_ITEOI_2.UA_L_O_.]_CQ,
A_ 025 A_LA_TIC _ WB_T_ILR BAZLMA_ CO.
_B_I, C27. CO,_¢LX;JAT_D JLAZL.CO_,.
AGS 029 TIIB ALAbAmA Q_EA_ _OUTII_BB _AIt_OAD Co.

AI,_ D32 Tile ALTO_ _ _OUTJIB_B _A_I,NAZ C_,

A,_ 035 ARG_I_IIA _ MBCIIE_ _Z_BII BR CO,

AVL 0_8 A_OO_TCO_ _ALLB_% _ALBOAG ¢0.

A_D" Oil3 A_A_ _¢B_ DZ_TBICT
AOG OIlq A_GU_A _A_L_OAD CO,
AL OqSALfl&_O_ _AILJIOAD_CO_
ATCQ O_U U,_, B_E_GE RB_A_CII 6 DB_o ADRIRZ_RATQR
ARC--O_9"A_XA_B_-'RAL_OA_'COg_A_
_0 050 _II_ _LTI_O_ _ OHIO B_ CO.

U_ 052 CO_CLI_AT_U _AI_ CQU_o
RiLl "C53 'tll_ [ALTZflO_ _ J_,A_OLX_-_ Co.
D_C 05q D[_LI¥OBZZ C_BT_AL R_ CO.
UV_-055 U_VX]fi G _OUT|IZ_B BE ¢0,
_AR 05_ DAHGC_ ABD AflOOS_OK RAIlrOAD Co.
ZCK'-O59-CO_BCL_DAT_D BAILCOR_O_2QN
_Z_ 060 HE_CB _OO_TAZR _L_OA_ _C.
_LB'OOI'DE_S_BR 4 LA_ BB£B'B_'CC*
_n o63 BL_CB.B_* _ _A.B eo._L

e_ 065 _zenzlla_o_ _u_.ea. n_ co.

.n C6g BO_TC_ _ B&XB_ CO_,

_s 073 _BLZa hiLL5

_AP 070 DU_B e A_ACO_DA £ _CI_IC O_IL_X CO.

ORB 063 ;W_ _LT BAZLHAX CO,.O_ CBICAGO
OI_--06_-_AUX_B-_'nO_B_-_AI_g'A_ CO.
UnL 007 DBL_J_ 6 _OOnEU_&D LABZ BB CO.

CS_L 090 CA_A£A _B_n_aze LZmB5

CAD 092 CA_ZZ _ co.

CNC 095 3_ABCA_D COAST L_RB nB _CaABLB_TOB • B_ST..CAEOLI_A}
CTM "097"'CAHTCB RAILROA_-¢O_---

C_ 099 CA_B _EAB R&ILBA%_( XBC.

CI 101 CA_D6IA 6 Z]DXiMA _ CO.

c_c lOq C_nncBcou_x _N_. co.

cB. _o6 CA.O_Z._ _ .o_.._BB _z. co.

1. Unlfo_Tn Alnh_ Codu2. ACI Cod_

3. _llroad Company _h_mo

P-4



i¸,

CC_ 112 CZHT_AL CALIFOIINIA _ACTICH COo
CA_ 113 TIl_ CA_CLLTO_ OIt.

CO_ 115 _ll_ CAOSCA G OUL_ TZilnZMAI UAILMAX CC.
CIND-'_|G'COH_LZDA_U-_AIL-COIIe0
Cll_ 117 CIIZSIHIITIIIDOH OAILMA_ CC.
CGA"110 C_TEAL D_ U_OItQIA _AIL_CJC CO,
cna 119 COHSOLID_D OAIL C0_.

City llq CIIIT_AllOOCII_ 3ALL_I.__P_- CO.
CO I_ _0_ CII£_A_K&K_ _ Cll_O _NI. CO.

CEZ 129 _CUOZ _ACI_ZC 0_ C0,

CH_ 1_1CII_C_GO 5 _0_II H_ST_B_ T_A_5_. COt..
CgI 132 CltICao0 _ Hl:_lt IHO_A_& E_ CO,

CII_T 1_9 CII_C_GO II_ZGII_S _ZHAL _HA_H 00 CO.

C_L_ 1_1 CAlLaO. ELAC_RVZLL_ 8 _AE_ TAIIO_ 00 CO.
CJIJI lq2 CIIZSMIC_ 5 ItAliAN .

C_L Iq7 CII_CA_O 5fl00_ LZ_£ _HI. C0,
CP_C 1q9 C ICAGO [EOOUC_ _XffA_._qt_
CIN 1_0 COZCAGO _ _LL_01_ N_N 00

CII_ 153 TO_ CI_CI_ATZe _N OUL_I_ _ T_XA_ RAC_ZC _N2. CO.

Cg 150 _0_ CDLOP_PO _ NZCflIHO 092. CO.

CI,C 153 COLUMBIA _ COHI_Z Rgl. CO.

CO_ I_0 CI_X OI _2H_VILL_ 0H%.

C0_ 160 C_XCAGO _OO_ dOO_X 0 _O,_H _a_ XD
CJ,_.._.169 TII_.CLAB_HDON_G_EI_OP__H__CO_.
CHP 172 C_ICA_O. N_3T EULLflAU 0 _CO_flERH _0 CO.

Cliff 179 C_Z_A_£AK_ NBS_ON EAXLNAI

C_X_ 101 _LIrlS_D_ 0_ CO.

CZRC 1_5 C_TN&L ZONA T_AH_. _00_, COA C_T. ZONA _fi_. CO.
CU_A_IO_.___UXAHC_k_YALL_7,_iNX_C_. .........
C_CO 106 C_EN_OI_ G CONCORO _M_* CO.. XIC*
C_ .109 COp_CX,AON_UAXI,-tQ:OU_._PJI|_£T)
C_ 190 COP_CL_A_D _AIL co_.
Pa__.191DA_DAfflLL_.OU_3IL_V_LI.B_.CQ, .......
P_1 192 DAV_II¢£O_T_ _OCK X_LA_O D ICR_HM_3_BON _N_. CO.
DYS_ 193 _L_A VA[L_X._ pOU_II_H..Pp_,.
0_ 195 DILAVA_ _ _OP_O_ _AZ_AX CO.
PC_..--195D_IOAX.CC_H_C_X_G__AIL_0A[_CC_AH_
_OH 197 Till Cz_Ylh 0 010 G_AND_ H_ _A COt

CC_ 201THN C00XP_II _ CO_NC_ R_ CO.
PHU .202 DIS IO_HI5 UPZOfl _NI...CO, ....
DH 20q DI_C_ G _ACK_NAC Og_o CC.

l. Uniform Alph_ Code

2. AC_ Coda3. Railroad Company _t_o

F~ 5 ;



1 2 3

lHgll 207 LI£LT_It UII CO.
D'/I _200 DI_'TUOITm TOLEDO G .XnOYl_0]i IIII.CO.,,
1)1% 209 CP ItAZL (CAIIAUXAII L,AC. L'ZIL,)(DOff. A_ 1_, |INZ..CO.}.
I)K_ +210 DOlll_llAlt, IIBITS_T & SCAIICZ JlHZL
DIIK 212 DOIU'lll G HO_TII_ASTE_LI Idl CO.
DEL[II-213. DULU']II.. flXSfiADE &_T_GII,IJAXIG_IdSL*.._O.
CDL 215 COII_flAUGII G L_LACK ].ZCK Ill] CO.
1)W1__216 DULU']II. MIIIII]LPI_G _ _ACIPIC_.ITM]_4,
I)5 217 DUIIILAI_ _ _OUTIIKUII 11%IX. CO.
P_-219 De_IIGI_.'XI_IIIIXItAL Jtn CO,,__
Drift 220 'Xlll_ _AIISVII.I.E AHD flOOllT flC_lDr:_ _lt CO,.
C11_n.,.222. CgA_!IAIIOOCII_E -X_ DU_21tXAL_II_
I_TL 22Q TII_ l_s]_X Tl_l_lt.Zllh]. ITHI. ¢C.

_d_ 236 £LGII1, J_LZI_T _- _A_T_IIII _ttil,.. CO. (_111C. _. CU_[]_P,OKLT)

_L_ 2qi _SCA_AIIA A LAK_ fiU[_1101_ _11 CO.
P,ACfl"2q2-I_A.,.IT'CArtI_Lq _ IIZGIII,AI_I_I_II_-_I.
_,111 2q5 _AST J_IIS_:Y Jt_t A_D i_llfll_IAL CO,
Ell--_lt6 t_OUZflAL,Z &UAItAI_O l_gl."(o.
Z_N 2_*/ I_L DCX_ADO_ NI_SSOIt _l(l. CC*
F_v---260 ]A,ZIIIOIIt'," _AZBfiVZLI.I t.',]t_,_'_l_Fll_(l._-'_.
EZC 263"PLOIIIOA IAST COAST UNI. CO.

z'i_ 265 xonnxcl'. & lq_xl4czt'Zo, n_t CC.

I'1111268 ZZ. HOI{'I'II & P_nVl_U nNX, CC.

F_O "--27_'-_5C;- AAI(NJZ"OHZOI(
_'cn 275 _I_IICCA_IL _XZCA_O (fl_XlCA_)

fWD 2?7 P_I. I@O#XTII_LT RI_X. _'0.

J_OR--282-Jror_ ,flZyJ_ll _J_'(;O!JJp,,

_nI_--2OS-It_XICA_II PACIEZC Ji_-¢O,,'_;t;lqC. |_'_i_I_OCAR_IZJ, n_.x,o_7._Ac_[rlco)--
NOn 286 _n_CCIn_ZLES _CXOnALIS rB S_:JSATL. nMI3.CP nZX. CARfi eKD. nDE_

GO 289 (;_AUArl C[X, _. CO,,

NU_ 291 P_BCCAR_IL M_CIQ_AL D_ _IUUA.TZE_O,|I_OAZ_E_C U&TZL,)

OIltt 293 GALYt'_TOII. _OOSTO_ 6 fl_JSQM lid CQ.,
-,,:z ,zI-_29 _--_._ ,zZz.=do-__-z/a--c,_= ..............
GAIIO 2_0 T"Z cI_O_Q_A _O_TII_" _gl. CO.

G_ 300 G_O_XA _OUT'fl_RN G _o_t_cA _llll.CO,

GM_" 303 OAEYP_OR MUAAyZ "_
05M 305'GRIgA'.I .SOU_,.ZV,'X _;_i;';-_i_:;
on. "_o6a_ezavIzz.,,r. _on'nt,,a. _._. co.

i. Uni_or_ Aiphn Codo2. /_CI Cod_

3. Bnilro_d Compnny llnmI_



1 2 3

G'IH 308 GI2A_r '_]IUH_ 14U:JT_I]N _]1 CO,
GUll -]1! Tllt' GR_A'I I_STI]_t_ UHI. CC.

GUlf _312 Glll:z_tl UAX G NUSTVlHt UII CCo
Grl/_C31q GJi_li flTJl,I{U COJLI',

GflO 317 ILLinOiS C_II_A_._qG.U_L_ nU CO. (GBZ,rj nOBL_ _ ClfZO _1 Cq_]
GHI'_'-_.|9"GOODi4114 51¢ Z_C,
GflH_ 320 G[]4P._£ 6_.HYCflZpG. |HI 00.
Ga 321 G_HICII G aollP_OflVii],_ ,_g]f, CO,
Glttl_.322 _IIE G|lAfl_ IIZV_|/ J{H_, CO,
Ug 323 G_A_O|I U U_TOH-_I! CO*
IJC1[C.325 IlILL_}AL_ CTX. Ugl, _O.x IXC.
I[_ 320 UCJ.LIS & _ASTU_]I XtJlCO.
flUS 329 UOI)O_II SIIO]{t; ltJl
IIU '330 IIAil_lOil r, UBAHCIIVZ'_LK I111 CO,
IISH 331 II_LI_IIA dOU_IIN_STgUK _]_ C_t
Illl 33:' TII_ IIU_CIIIHSOil _ilOii_ll_Ull PHi, CO.
IIR'_ '1_1t IIAIITDi_L_. GNU, CO,
Ilfl_--335 llO_]OK_lt i_AZtU#A_TUIIUIIS
I1_ 336 IIAR_OJID _ SLOCO|lll _l_ CO.
IILH_"_3._IIZiL'_OflQ G HOA1TUI_A_IKIIK KHll, CO,
lit 33_ UOLTCK IK_K_-LIU])AK _NI. CC.
ill)i' _ 3ill li6Uuib/i]lslii.T',5 T¢_d'ZaII_--pHX,_cq.L_
_CG 350 1LL_[tOI S C_BTBAL OUL_ _ CO,

I0 .353 ZIID_A_AI'CL_U U_ZOH

I_CAIt 356 Z_ckl _gl_'ltZoIt L'ID.

ID'_ 3_0 TJI_ ZKZI_KA2'ONAL _iIIDG_$ £ 'Z_IIIAL CO,

DCZ 362 U_S _O_fll_U S CZH_[_AI, IOUA _AILUAX CO.
ZPH 369. CCKSCLTUA_U ZaA_L.CO_. ........
II_TD 366 ,I011 POlITe TIIO_ASVII.L_ _ DKKTOI_ ])_ CO,
_,_ 36? SO_T_IIK ZHDU_T_AL U_t. ZKC. ....
LAL .3.90 LXVO_ZA, ATOll _ Lkl_lii IZR CO_P,
KC_ 800 ?ll_ _AffS&S CIT1L "_0gTfl',_RS..JEM,___9=
KC_ ¢101 a_A_aSASCX_I _K"_IlfA,% RNZ, CO,

KKNN _03 KEKHZCO;¢_ COflPANlf RI4
LT_._.S4oq._IIIP: I!K_ _II_11HAL ]_ CO,._.
K2 _05 fiK_H_OCKX G _pK_SU_K _MX.

_.OBT _07 _tlK IAKK X'_O_T DOCK £ K_ _[_i_IKAL CO,

KC _10 _[,UZ _&_ANIIA CKHTSAtr ENd', ,CO,
KCKla _ 1 ] ..E_%,L_X-_'LC_K_K_ C'_iO_WklN_G._2JK_IL_L.._.. ,
KHC _12 Kl_ioCOn_ _1¥]<_1T_0_t
_,p: .q]3, COW_OI,S'I_ITJ_D_iiZL_COJiLP-.- . __-
Kfl qlS, I T_K KANSAS & Ki';SOII_II ENI. T, '_K_fllKAT- CO.
_L'VJ(T++qi 7 ._.AKIL SO_1:_IO ;4 TZ _11PAT._£,_'_PAItSKJ___iNX ._.I_Q..
I, Ni q19 COKSCLIDA_J_D _AIL CO|lJ_,
l._ll L. i42L._"K.IAII, I_ _U:i'iLG_ HO_TIIK_K F_,L CO, ,
LS_C 420 II1_ II SILLS t; [H;UBAU CIl. _U CO.
_,IC_.#22..J, AIIItII_IBAPP_91_IAIIOK
LZ_' _23 LAKB _l_l _'_ANKLIH S C_.AEIOK R_ CO,,
i.RFM q2q.]AK_ _._1_ S }T. ,WAX_IE __CO,, , _ __

i. Uniform AIE|Ia Codil

2, _CZ Codn

3, Rallz'o_d Co_[_nny r/_n_

F-7 :
N



i 2 3

L¢ . ;126 LA_C_S_[L _ cil_S_UJtBRX,_Q,
LItS ,27 LAO_U_G G _OUTll_tlH 14_ CO,

Ltl_ q29 COHSCLIOA_D JIAIL cOl_.

LV I_I CO_.SCLIDAT]_D BA_L CO_E.

L_A _35 LI_TIE _CCR POINT fill
LI .._I¢3_-ZII_.IOIIG.I_LAIID I_ CO, ___
;._V q_7 _H_ IO_IAZ_ _ _._ VI_GZ_I_ RMX° CO,

LA _rll LOIJX_IAHA _- AERA_'JA3 IINX° CO,

LP_ qI_3 _II]_IOUI_IAHA _ _ZH_ _LU_ E_X, CO.

].50 _5 I_OUZ_'IA_A _OU_JIBI_E _X, ¢C,

Lg_ _t_7 _il_ IONVILLI_ G _AVZ_ D_V]_I _ CO.
LCA_ q_D LGU%=IAMA.N_DLA_D BN_.¢O,__
_C q_9 _.OUZ_VI_LZ _ _A_'_IVILL_ _l CO. (_ASIIV_.AeCUAT&_OOGA _ _T..LO0_5)

LN _51 LOOZ_VIL_._ _- NADL_X _NX. CO.

f14 _59 _HU_ACTU_50 JUNCTION JNX. CO.

M_E _6q _U_CI_ _ N_T_N _l_ CO.
_D --465 _U_I¢I_AL" DOCES
fl¢_ _66 _C C10OO _IV_ _ CO.

CJI_ qTO _.HI_O_A_I_IL CA_I_J_A_IUAAL EACIrlCO t _._°

IIXJ_JI q79 iqXPDZi1,_(}t_ll _. JHJ_fIBI,5[GH_ if1 CO.

_00 _le2 5c0 1X]t_ /_ CO.

ns_c qo6 gX_N_O_a _tO_T _xa_ co,

NET ¢190 I_X:3qCUItZ-EArfSA:$-T_&:S _a ¢0.

rIGA _97 _'Jt_ I_OfIO_GAUZZ,A J_NX. CO.

_G}l 50L I_XC/t_GAN EonTl_El_]_ BWX. CO?t 11_C?
fl'ZE""500 "'_lc_';c'cu_ Eu"cO, .........
nxss 502 nx_s_s_xvez_n

i. Uni_ot-_ AI_|I_ Cod_

2, ACI Coda

3. Railrond Coml)nny Nnme



1 2 3

_UW 507 nOGIIA55UCK VALL_X llll Co.
Y_L 500 Yl'DBI;AL _AIIG_ 1.II1_
_I_---'509--_OII_I,X_I_ t,UAd_'+_ CO.
_D_ 510 _IHNZ_OTAw DAKOTA _ H_ST_ llMr. CO.
fie --511"flCIlItlS_OHHG ¸ _l_i_ ¸ _iiCO.
1A2 513 ZOHA TX_I_AL _ CO.
_i 515 MZ_SCPlII-/LLIIt0I'_ JlllCo.
_W 520 fl_lLI_'1"_, TONAIIAH_ _ _2P._n /lit
n,t£_ "-5;+2-n.+._^,,oLz5 I+.Ju:;'z'l_l_L'zi++z.'-C_.
1'1_1+ 523 I1UIIlCI_+A_,ITf OP EAST 'ZI_OXp M_.St"QN_IJ
NAP 525 TIIB I+^ItllA_^IISY+T_ I_II_I_IIUCO_+_--X_C:
Illl .530 bt£1/P,P,AI_Cl_lllm_l(ll llt+Xo CO.
HJX_' _33 _I,O,e ,'I+HDtANAG';[LL_HOZ_I_AI-CO,
llLC 53+1 _'aH CIIL_,MIS G LOH_It CO_5_ Jl_ CO.
IH3PIJ-53(_"_EH'¢IILJ';AH':'POIJLZC _LT _
If_Zl? 537 I+ItZL,_II[:P, Jill co,
ItXAJ 530 COI4_CLXI_A_O _A£L COlt.%
lfXLU .5.t9 COHSCLZDATY*D IIAIL COJlp,
IIXD 5_2' 14Jtg lOl_ DOCI_ ItllX_ ....

IIC5A 540 tlOSCCH,, CAI1DI;It G _iAII AUGO..9'IIN_ lilt
IIP_ 5_9 I(OIIrCLK _ A,OI_¢:J_IOUTIJM_LI L;[_g lilt CO*
HW 550 NO_CLK 5 MaSC¢¢_ _WX. CC. (N G H DZ_T.)
_ 551 I¢_OIIPCLI__GUTtl_ _gI_ CO,
fill-+'§52tl¢(li1_flOOD _MX,. CO,,
)lLo 55.] HGATIJ _OnISXAMA _; GULP ._ Co.
I1_ " 55+t IIOI+TIJAtlL+'_OMAIID+_A¢II MII Co,
NMP 5.59 _OItZIJH_5_EICI_NPACIYXC _E ¢C.
ffJ 562 )_P/_flV,_.LJ_ OUIdCT,tOII _MI, CO,
I_A_ 5_3 NODTUlM, aLOIt_TA _IAZLMAX3 COo

If+5.l_ 577 Till IIl_iitllltOll _, 5OUIII.I_IIQIBIL_I_X,_.+Cqt. ,
_13J_ 5?0 5Olt CX/,, CO, OP P_HIIA.
AD 500 HO_lPC_',i_mP_AHKL£1( £ DAfly;_I'____+XL_I_'_jQ...
PIIIll 5_1 _O_3CLI_A_D I_AXL COEP,

II1_C 50.] tlCI_g]'_OET COfiHvC_O _A CO,
1111(:O51),+.1I1AB_OP,¢TB G+llllllOII. flT]_+, _P,__O+.+,_+XPP._
IlllZ_l 585 NIl _0_ E, ITXX, AXD lie CO,

0C_[E 5_70CS_OEAI_O _Hl. IIIC.
_OK_ 591 _OET_N_,_Eff OKLAIIOflA E_ CO.

Pr_ 595..IP.'ICXIXC..+_UtT _XP_P_+.C0p_

ORB. 597 O_ZGC_, ,IPACXPXC;J.._I+_E6R+J_HX_+_Q.

Ol___. 600..OE EO ¢M.l_LfiCT_Zq _i_MX__.¢O,
O_ 601 O_/_¢i¢_l_UIfK EAXLNAX

Oa 60q ON_S¢O _2_J_Z_
P_. O0O PAMR _J_i_tlLffAL Bff
PAff 607 IP.t:_T=I+UR_;_e ALLIC,_II_CffX_ ffCl_t_l IIOCK_ J_ff CO,
P.Pfl.__609. PATA/5C0 r,. J_ACK..lht y,_/_.+a _CO,
P_ 610 +|rE Cll_£P_IKfl G 01110 BRX. CO, (Pilaff ffAJ_(_UgT2)$D._.)

P+t__61q PAJCOC+tel I_ JtLLII4015 _lt

_, Unt_'ot-m /_plm Co,-1++

2. ACZ Codu3. _9_£lrond Compnny P+_m'_
I;;

I"-9

i



I 2 3

P^_ 615 CCI{SCLIOAT_D gAIL COH_.
POV 616.PZ'IT_BUIIGI|6.OlliO VALLgl §W|,__Q=
P_M 619 POn_IA_D _[EIIfl_.I_AL CO. (fl_t|
PC /622 CCIISC'LII_AT_D gAIL.cog[,,, ..........
ltDG [ 623 COtiSCLIOA'£I:;D [tAIL CO_P.
PICK 62_ T I..[ICK_HS l_g .CO, .........
PLE g26 T||_ |I_sgugGI[ _ LAI_I _OJ[_ og CO.
P_ _ 627 TUg _I_:JgOltG I _.S AHflU_ ._0 .CO, ......
PCI 629 ['I_T_gUOO/Ia C[IAIITZ_*[IS _ ICUO|IZOGU_M_( gill* .CO,,
pr_ 6_0 TIII EIO_B_.I_G rklr_T'_'l .UAI£II_AIL_,Q, .
PM 631 Pnovzg|;llCl_G _Oltt'_.,_i_l_ll CO*
pg_D (_2.POIITtAIf0._IIACTIOII..CI3..(L_C_[1,J_E.q.-,1_F--&,_,T_|_IL7JU zt nTdJ^),
Olin 63_ Tllg [BI_COTT _ I(OII'IIIH_SZI_BB gltCO.
_V .636.FgARI _I¥_lt VALI,IX _lt..CO.___
Psg 639 P#'£ALU_I_, C, 3AH_A _O'_A Jig CO,
_I_S._ 6q0 DIIZLADIL_IIZA 4;.i_OIt_(;L]_ _IAMqU,I_

I'['g~.oqs_ FIOIIIA _ _['_I_ZH.II_I.I.Q_I_ItHI_...£Q.
IP'IC 61t6 PEOSIA T_glIIIIAL CO,
_llO _q7 L_OS_.' IiUJ(ON_AI). _I_Z_|O_T. I]R_CQ,.
PJA 6q_ EOS',_ alg._BI
111_CI_650 U_I1]IYZOII _'II]IIOIIZ. C_O _]II_l___
t'Cfl 651 I_CI6_ COMItOI_T 6 ROFI'IIIgI_ E,OI. CO.
OAP.- 6_5.QIIAIIAll,, ACtt_..tL_A CY,JI.iC_.IM._Cfl, ,
QOII 656 _UI_CI gg CO.
QC 65Q ogJglc C£gTIIAL IIAZLNAI CO.
P_JII_ 6,59 PgZLA** g_"l'llLOIlflll G IHIN og(iLAHD'gg CC,,
It'D 6_2 _CCIIZSZlg. _g UHAI .............
_ 6_3 _ZCII_ONO# FglI)6I_ICKS_OgG _ _I=_ONAC _6 CO,,
_I..__6(_IL_ A]11(AX_! Al.I, IX__, R J AllNALU ALLII-J_Ig I
1_ 6_5 _tll _l¥_It _IgMINAI. _tlIT.MA% ro.
lII. _6_ _lll _AILI_AI __g_llZll C_,_1_11 II IIIUL_I_gSAPDI.Ts
S:_ 669 T_I gO,lOYAL _16 5AGOSMAI BMI. CO.
E1 671 i &llI&l_X_! II.IA_. _SO&I_ IC .......
gSJ_--67_-IOS¢CO, SNIDIg _ F_tCl_'iC _01. Co,
l_.';S'"675"_ocr;rAL1; _A _o0_~£-"qOOTfl]HtZl-_r_--CO,
RC6 676 _OC_C_ _ goN =OI.
_gVO-'677"_ll P EO[_'_ _ZStlVILLI_-ItIt
_, 670 flk_I_l gXvl_ g ;IOWI"Ill.II IS CO,
_SDK 679 _,AVAIqHAI! ,_'Z'A"L'I-bOCKS_--¢C';
S,_ 600 S_. aOtlk_lt UlI,I, aNI. CO,
50 -"601SU_1¢111 6 (,,:lloc'_kH'_ll%; Cd;"

S,]';"-6(_3 "-','1; ' -_0SI L'_t""__6 nI I_I I,-'_YC O•
,_agT 605 _I. aottl_ II¥IO TI_I_IL
SSC'-_06"S'Z_I_0U_ g.-C0;
_CM 607 szgoons C_IlI_ 6 nv;_t_¢I _1
St.GM "G_0 "_ALI U, KI, "_AHICLD- ,r.-Nls,_zolr]_%;-._ ,o-;':'.
SAIl 691 IIPOieSYXt.I.I eo CO.
5£ _r'"693-5_ ," ZOUIS-;5 All" _OAgCI'JC(g"E _1," Ci_,,
,_I_14 69q *t_. lOUiS SO0_601S',l'Ig]_ g!4I. CO.
_].C "'696 _ _ I'" ._k_ LUIs-¢ I_O'Xg MJ _g CO;
SN 697 _ACI_AfllIVIO I_O=T6II_I_a_l.

_s. 7oq ,,;ou_u_.ou_

_._L_ '/06 5OOT_EON SAil LOIS YALL_I gg co.
35 -_07"_AltD Pl_gX_u:t-l_kl;,-_;O,
"_U ?09 _OL_A'_AItILI'A OHIOII gOIo CO,

i i. Uniform Alphn Coth_

I 2. ACI Codu

3. Bn[lro_d Compnny Nnnl_

F-LO



l 2 3
p_lt 711 CA_ I_I_/_'IOZlDI_V. COlzt_. (CCAL DI.Vo) D_VCO-ItNX_
._CL 712 5EAI]CAIt_ CO^ST LIIIK lilt CCo
51L "-711; ",_£AT_Alll LII{_. _liC.
SI_II& 716 SI_lll_ ItAILItOAD CO.
5ilk --710 :lOUT, I]I_GOI_I.1Fi_" hHX_-_0.
5Z11D 720 ._OUTUP.J_11II;DILIIA lTgX.. ZII¢.
SP 721 5otJ'_llt:lt11 EAClY_C ¸ '_IXAI_'ZVOI_A'_IOI4 _l_.

•_ - -'727 _ _Ol_t I_ "Itl_'l:lllt A_.IQ UAi[-Iq_--CO.
S'ZltT 729 '_ltz_ _'tdtl_'_S_ONlt 1111CO.
Stilt -73_-5011_]_T I_AILgAX-CO.
_C"X 735 S;IOUI _;1_I TI_IIII_.NAL_]_I(X_ ...................
5o_{1 736 SCU_tl _l_l_c_ [tit
I_CP 730 r_IJI_CCM_111L I_I_L L_ACII_ICO. S°A. D11C. Vo (PkC ]_C DUL P)
S'Zl_ --739 ._'ZC¢ I_O t_ _ Lfi nz 1_AL-'G" J_k._ __"Lt-fi "-
SnV 7rll SA11_A 11kltlA VALL_X [11i CO.
'Xr_C 750 _X_ ¢_It_IIAL JtJt'C_
Oltl 75_10l_k_lO l_OI_IIILA111_IlgX.
'_AG 755 '_EI_IItS._EI_.ALA"AI1A _ GA. l_gl. CO.
'_111tA 757 _I_ItI_II;AL itll ASSOC. O_ S_. LOIJXS

_n_ 75.) _tco,^ mlZqZCXZ.AL b_L'Z Z.Z,v, m4'z.
'_z. 760 111_co..lz _^cxrzc tm co.

_ 762 _11_ 1._JtA_' M_IICA_I BNX* CC,

TO_ 75tt T_ZA_ OELAIIO_ZA 6 I_k._T._ltn _ CQ,

'Z_llM 767 'I7_,tl|S._t,I fiAILNAX CO.

T'Z 771 7It z_IrdL_._ _¢ttlZI1AL _tl_ CC.
_lll_ 77_, _lll¢ _Q60_lO_ IIAI_]EL_C_ t., _Q_FALO /_glf. £0,
ZV2"-778 CC_511DA_D J_AIL-CO_',
TI_(: 779 "Xlt0fft I_Z. CO,
TOY 7B2'_COI_I _' YtX.LI_X ltaI, Co,
TC(] 783 _O_CCIle coIqlll_LX& £ GZL& I_lllll) flit C£_.

TAg 705 _L111_'lCL_,i_O_ AIIGO_ £ Nl_'_'_Jt_ll JINX,, CQ.

SB 791 _:CUZB _UIEALO _AXLNAX CO,
,_OT _792 'qQO'_]l Q11AIIk '_P_11,[11A|, _tMXz,__O_......
"_JL 793 ";'1, JOllll_bOl_X C £AflQZLL/¢ C_X, _]t.
,_A ,=79_4 '_A_ I_A]IUI_L A11ZZOIIA _tE CC_ ___
_'N "795 '_'l'XIt_ _ NOhTJIEI_11J_Nl[. CO,
TXC., 7_. _'ILI_DA_ C0pN_CTZpQ

,511 799 _I_L_(_Iq I_ JIJEGII_*Z_I_ _tB CO,

01111 _0_10I_IQH _]t CO, (L_I_51tDMGI_. R&.)
O_qX. e0__.OpX_ 11X. pr...tl_nt_u_,_
OltI :_05 tll_l'_Z _lll_. CO.

Ol_l_ 00fi rz/_Efi _.BIO_ G pJ, XIIOI]'Z'I4 lib CO.

(I'_AL[ 011 U_AII IIWX. CQ,
• VALII 61_ '_ 1111.._ALI_'__It IX_C_,

1. Uniform Aiph_ Code

2. ACI Codo

3, 11ailroad Company Nnmo
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1 2 3

VA_D 8|5 VI_GII(_A _ nAIIXLAND _/i
VZO 816 VAIDCSTA $OU_HY._O_Z_t_
V2fl 817 W[ffICIIT _HX. /lIC.
V_ . _19 VII4GIHIL _LU_ [11DG_ |IX_¢.
VC 820 VI/IGJtL._A C_[ITI_AL ]iHX.
VCT 021 V_NT_|IA CTX* lIHr._,CO._
VHOIL 022 t#_|_CII_ tlOiJ_H_G]i /z|l CO,
V_ _.021_ VISAIZA z'i_C_'Z_ZC_Zti_ COL..--
XX_' 026 HA_.i_ WAI.LA VALLL'_ /_N_. CO. '
HA/{ .027 HAIHIZ;dO_ ]I_ CO,
lIS 020 Hi_ SHOALS _ C,
001/ p29 NAllltl, G QUACIJXTA.V_LLI:JL,_I_Ie._J_,_

HtN__031 _A._IIZHG_CH, IDAIIQ.G flG_AffAJ_XX,,-_Q,,.
X'.JD 0.32 HA/IriSH & _AL*_H_ f_zV/_li lid _0.
WXT 033 HXAH£O'X_g 'I'OIIflIHAL 1114¢0_
NAZ. U3_l W[ST_Ofl ALL_GII_H_ II]_ CO,
IH,0.._035 .flA_F£OO_ltll CO*.._
Nfl_ff 037 _li_ N_ATII_fl_OIID# 010_A£ Nz'LL_ G _00_HX4";_,B IWX* CO*
HJlJ(_ 030 HJ_'_ZJtO [AZ_ /iOAlq CO,,....
Xil 039 X_SZI_Etl4 gAItZ|,Ag4D ]tXZ. ¢Q*

HA Uql _110 N/_:iT_llll /tHZ, OU ALAQADA
X00 ..6q2 COfl_zCL,XDA'X_D/_AZ_,_CQ_e* ,.
WC_[R oqq HC'ZU ;tNI, CO*
N_X 045 HIII_ _A':_ G XUKON ]tOO_m%--
MSXP 046 NII2.'1'/_ _Ol,_llO_ :_[_XH(_._ _; IZZ.LCfl_ZO]I]_ ZI4T, CO.
I_11_C 047 gllZ'_]_ /IO_HZAXH ,5C]_01C.1_ ....
NAG 040 N]_LL,_'/-_LX_r APJ)Z_Ofl 6 GA_I_OI II gill COgJ_,

010!4 _65 N]_'l'Jll_O 011_[0 _ CO.
MVf _ _66_N z,,_',__VXRGI HZA. No_r_ll_/l__JlAt,.t'. ,
H_ '_ 667 XACOe /]0A00()0_ [;lOX'_ ,,c _APZ!OJ_IglIZ i_O.
NL_]_ 1_69 X_OL]PZ_GgO_R._O.,._OC. .......

Xi__ 87,.1 _IO_&.NaOT_-_L£O* ------
XO 075 ]rCOIOG_ZO_O 6 _OOZ_h'_tO J_Nl,, CO.
][Aft'-B76 "]_APC,_X J_6"C,
XO _77 TII/_ XOUlIO:_TooH _ O0/_TX|I_I ]_It CO.
_ICO" 9_0 UC,_'_CU '_e_!oxoAL'-CO;'
CO_ 951 ClI;CA(;O UI|I00 :_?ATX00 CO.

J2CO 953 JACR_C_¥_LL_ _[_OI_A 1 CO.
LAE_ 95q "£0_" _1NGitI r's-U _10 X- A'K,,q5lK]4O/ @-_r_2HI'_
I_]CO 95,5 flAC00 '_ffJtflXlfA"z CO.
OO_D 956 '_l_l_ C_0]_0 UtIXoN J_N_;--b'--I)T_' CO,
:;eoi) 957 0"[, _AOJ. u01oPl X)_o_ co.
ZLI';X-956-_]Xk _Ra _k II 0;(0 II "_::ZAZZO 1,[-_JH__iZ
DU_C 959 DAI_AS DOION _O_tlq_/4iL

NQ_ -960 0ZI4 C"]_AffS _eEI'IIItAX,
_m_C 961 /I]_ffPUX'_ 0_I00 _'k_XC#l CO.

"0 NI(C" 9 6,2"-]__ 7- kk _d}1ZI1¢_0 H'"R14XJ'-_CO.

1. UnLfoon A11)h_ Codo
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1 2 3

ORE 073 /1EAvIfl, REAOE 0 EN(;LEhCUC
Dtgl OE_UFORT r MOOAEIIE_C /1R CO.
CEIL 007 OELP_ST £ HOOSEItEAD LAKE R_ CO.
/1MS .073 /1EEALIt_ RILLS .............
/16 07b OLALXKGTCt_ NQIITIfERN CO.
/1hML 657 /1URLIh(;TCN N/1_TtlE86 IMAHIIC_A) LIHITE_+_
0/1 050 ThEE CALl|M/IRE G CtliC RA CO.
/1Et'T 06_ TI-E IALTIHOItE G OIf|G CI_ICA(;C TEIIM. _fl CO.
C8C 083 TIlE _ELT RA|LHAY CO, CP Ch|C_GG
_AFD OOA C8ANFQ/1U 51"EAA RAIL,C/_D ..............
b/1_ 207 UELTC_ AC CO,
Olth 066 CL_C_ RIVEA G HESTEA_ CORF. _ .........
DS 0_5 AJ/11tINDTC_ SCUTtlE86 118 CE,
8100 95/1 _GSTCA TECMI_AL C0.
(IV$ 0_.50EVI[A G _OUl"ltEfltf 8El CO.
/1_S 0_6 OACXIIE C /'4DRTtIERrl8A|LHAV CO.
C_CV I16 CCOPEASTCHN £ CHAALCITE V_LLEY"6_ COF'P',---
C_C 09_ C_CIZ AR CO.
CAC,Y 177 CCLUP_U$ & c-ACCNVILLE AAY, CC_t |_ ......
[AAA A|3 TI-E CAflRCLLT06 R/1, ....
C_C 106 CA/1_A COUNTY _HY. CO.
EEL Z|_ CChE/_AUGH G ALACK LICE /t/I CE. ............
(;CO CLI_C/iFIELO /1h CO.
CCA 20| IFE COiiIhTtl C CUUNCE 8/1 EC.
OCT 112 CEhTRAL CALIECK_IA 1R_CTICH CE,
CEi IZ9 R|SSCUH,_ PACIFIC tiff CO.
CF 099 CAPE FEAR RAILHAY$_ lAG,
OGA CEttTPAL £F OE08GIA RAILflCA£ CO.
CGT lI5 TIlE £AHArA G GULF TERHI_AL 8_ILHAY C_*
CHII__ |6_ GH_SEICI(. £ t/ARMAfl
ChP 670 FEERRCCARRIL CtI|IIUA/1UA AL PA(|F|COe _,A_-
C._R II? ¢RES1RU| RIDGE RAILkAY CO.
ch|r l_'l Gtl|C._b(_/'Ei(;tll_ _L/41116_L |_4_filt IrE[ CO,
ORV I_4 CEAII,_COCCIIEC VALLEY REY, _C7
(;tie 179 CIIE5/IPEAK t'- WESTERN /_AILHA_
CI lOl C_HO/_IA -': |NUJA6A /18 CO.
CIC il1 CEDAR flAPIO$ r_ |(_HA CITY I%AJLkAY CO.
OIL 137 LCU|<.VILL _: _, /IASOVILLE 6fl CO. (C/ll r. JtlOZAh. £.LCUJI_;.|
CJ/'[ 130 ChICA_O £ ILLJhOI$ M|nL/l_C REY* GO*
OI/_D IIA CC/"ISELIC_TED RAIL CORP,,
ClCC 185 CEhTFAL IDHA TAA_SP* COOP,, CO/I C_hT,, IOhk _H*f* CO.
CIEA 222 CPATIAHOCCHEE |_GU$TRIAL Rfl
GiN _0 CRIC_GQ C IkL|/_OiS NE';TE/tE Rfl
CK_U 107 CCHOEN, FIN_UA C 5001HEflR RR CO*
CLC I6] COLA* _ CUHIT_ tiNY, (0,
(;LEO left (;LAHE_OhT r. CGNCOBO fillY. CO.! lICE_-
cLIP lflj CLIFFS|OE EB CO.
CLK 093 CADILLAC G LAKE CITY RAY* CO*
(;LP 169 ThEE CLARE_I/10N _, PJTTSFCRC RM CO,
CM_A _80 CLfl]IS, t'ILAUA_ 4; EA_TEAR RI_ CO e ...............
(;_ 103 C_AE_Ah t_AT|O_AL flAJLI_AY_C_]1/,19 CC_SEL|OAIEO RAIL CCAP.,
C_L 159 CCLUP_|A_ HEH_ER/1Y _ LAU_EhS'/1fl-"C c,.
CNOR IN7 C)KCIN_AT_ _[/1TtlE_N .....
CNTR I_3 TI-E EIhC|_HAT_ /_EN £ALEAh_ (; TEXAS FACIFIC RhYo CO.
ONE _,_IC_|(;ACO [ HO_Ttl HESTEBr'¢ TP_SP,_CC_, ....................
CNYK _51 CECTRAL_ REH YORK RR ECRP.
CO 125 ThE CHESAPEAKE g CHIC /1MY. CO.

l. Uniform Alpha Codu
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3. Hallroad Compmly Namo
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COL[ 1_6 C_L_hEL_ l_tAhu
COP 166 CITY OF PRINEVILLE RAY,
CP IQ_ CP R_[L [CACAO|AN PAO|FAC LTO,I
CPA .... CLCUCE_SFERT _ PCRT _LLEC_AR¥
CPLJ O_P LEJEUNE RAILRCA_ CO,
CPLT l_| CA_|hO, PLA_ERV[LLE _ LA_E lAbOR RR (0,

CPTC 169 CIt[C_GC FIIOOUCE 1EAPIAAL CO, ...........
CR 190 CCNSCLICAIEO RAIL CORP,
CRE IQ9 CC_SCLIOATEO RAiL CGIIP, {[A$]ERN-D|_IR[O]_ ........
CA[ 1_3 COnSOLIDAtED RR/L CCRP,
CAN 106 CA_OLIRA & NOAIItHESTER_ RE¥_ CC_-
CRfl CEhTERL RE QF PEAhSYLVAhJ_
C5 _§7 ThE COLORADO _ SGUTI.ER_ _EV, _0_ ..........................
OSL 1_7 CHICANE _IIORT LIAR HEY. CO°
CSP CAPA_ FRR[R]E RR CO°
C55 |_a C_ICAGO 5CO_ll SHONE _ 5OL1_ READ RR
CSSL 090 CA_A£A $IEAH$itIP LIRES .............
C1N 097 CARTER AAILIt_RO CO,
CLR_ IQ6 CLR]]S _AY RR COo .....................
C_5[ 951C_|C_GG U_IO_ 5]AT[CA £0°
OUVA 1Q_ _E CLYA_OGA VALLEEV RkY, CO,
CV 120 CEnTrAL VEERHC_ RAY, CO,
Ck [5_ _E E_LCAADQ _ HVCRIAG RE_, OE, ......................
CEO .. 0_ $E_EOAliC COAS[ tIhE fir [C_RRLESTC_ & HE_Io C_ROt|NA)
Ckl _32 CHICAGO E HE,TEN |R_XAhA _A (C° - -
OEP___72 ChiCAGO| HEST PULLAAR C _OL_FERN RR _0_.."
C_R |00 CAL|FOR_|A HE_TEII_ R_ ........
CZ CCAtILLIA £ _AOATECAS AN.
DA ZQ9 CP RAIL {CANAOJAA PAC, LI[,IICOH, AtL.-RH_. C0_| ....
00 156 _ELRAY C_NEGTING RAILRCAC COMPANY
00[ 362 OE_ _CIhE$ _ CENtrAL IC_A BA[LNAY C_, .........
OH - _9_ OELAkARE £ HUDSOR RRILkAY CA.
ORS 210 DC_IFHANt KEflSETT _ SEARC_ flAY.
OLC_.. _UH_OAO LIGHT[RAGE
OM 20_ DEIRCH 0 HACK|NAG RAY, CC_ ...................
OHIO 2_3 O_LUI_e HI$_ARE _ IFON RAflGE RAY, CO,
O_H Z_O I_ OAA_VILLE ANO HCLA_ FORAY5 RR CO* .....
0RU_.202 0E5 PCI_ES UNION RHY, CO,
ONE _[2 OULU_H 0 NO_TAEAS|EAh RR CO,
O_E . 200 CE OLEEA & _ASIERR RP CC.
OR 19[ OARD_NELLE £ flU$_ELLV|LLE _fl COo .........
ORON 197 .ThE OLIVER K RIO 6RAhOE EESTEh fir CO,
ORI _92 CAVEERPORT| ROCK _SLAR_ = RCR_AESIEE5 RAY. CO.
D5 , 217 ObRtl_fl £ _(JUThERR RhY, CO.
D1 2[9 gE_RCIT IER_IAAL fir Cg. .................
OH 2Oa OETROI1e T_LEOO _ IRCATCh _R CO,
015 205 ThE CETRCIT AhO TCLECC SHORE LIHE-RR CO'_.....
OtlC 9_9 OALLAS URJO_I TERRI_AL
O_R 711C_PE E_ETGN DEV, CORP, lOCAL OIV,J'D_VCC RAY; ....
0V_..193 OELTA VALLEY fi SCUll.ERA PkY, CO.
OR DETROIT 0 HESTERA
OAHL RUE kES! ROTOR LINE
DRP 216 OELU1R, kINNIPEG £ PAC_FIC PAT, ..............
EACH 2_Z E_ST CAREEN _ I_IG_LAhO RR, CO,
OCH 2_7 EL 0£AA00 & tlESSOA REY_ CO, ......
EEC 2_9 ER51 ERIE COLIA_RCIAL RR

1, UniEo_m Alph_ Codu

I 2, ACI Cod(_
3. I{ail_o_d Company Hnm_
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EJE 236 ELG|_ JCL|ET _ EASTEfl_ Rk_. CO. (Eft|C° _ CUTER OEL_|
EJR 265 EAST JEI_EEY _1_ ANO IEflH[RAL ¢G,
EL 240 CChSCLLGATED EAIL CC_P,
EL$ 2_1E_CA_AU_ G LA_E SUFERICR _B CO,
ER ECGE_OOR G MANETI_ _kV.
E_ 266 E_UI_LT & NANAIHO flRV, GO,
ElL 220 T_E I_$E_ TERMINAL RkY* CC,
EIHN 234 EAST TEEhESSEE _ hESIERN _,C, RE CO. ...............
EV 231TI, E EVERETT RR OOo
FOL _ 500 FEOEBAL EAttGE LINES
F(GN FERRGCARRIL DE _ACOZARI, _C]. " .............

FCIN 272 F_A_HFGRI G CI_CIhNJli RE CO*
FEN 219 FE_£CAflRIL flE_ICANE (EE_JCAkJ
FCP 73G FEEHCOAI_RIL GEL PACIFIGOI 5,Ao DE C,V, (PAC FG OEL P|
FCDM 26b CliJC, G hH TRA_SP. GO° (F_, CCOGE_D_ M_|EE_-G-$_UT/_R_Y_|
F_HA _T_ FEIIRECAREIL DE RINAIITAE AL CAR_Eh ........
FEG 2_3 FLORIDA EAST _0A$1 tiNY, GG,
FEER.... F_L|G|ANA EASTERN RE CO.
FJG 264 FGhOA, dOfl_$_OhN C GLOVER_¥1CLE BR CO,
FLT ..... FC_S LAUhC_ C TUG
E_S _Tb FCRT MYERS $OU_ItEEN RE CC, ....
FOR 2_2 FORE RIVER RR.CORP,
FP 269 FC_O_GE G PRIOCETCN ER CO. ..................
FP_ 2_0 F_IEFORF, PAI_SVJLLE C EAET_Eh RNY,_CO°. ..............
IRON 27_ F_RDJNA_C RE CO.
FSLO ?_Z FCRT STREEET U_IC_ DEPCT CC.
#:SV_ 279 FT, _RI|_ G VA_ OUTER RE_, OC,
FRO 277 FT, kOEi_ OELT RH¥, CO,
FkG 26_ F1, kORTh _ OE_VER EkV. CO.
FE_ 274 El° kAYhE U_|O_ .........
GA 2_9 G_CRGIA _R CO.
GA_O 290 TFE GEORGIA NOET_ERR CRY, GO.
O_h 3_2 G_EE_ _AY _ HESTERfl _fl CO.
GC 209 ORNIIR CIY, RE CO.
GCH 207 TPE G_flGEN OilY kEST_R_ _kY. COo
GEIY_2_4 G_TT_SflUpG Rf_ O0.
GFC G_NE FALLS GENTHAL flHY,'CC,l LTD,
GIIH 293 G_LVESIOh_ |ICUSIGN _ hENCE_C_ RE CO. ...............
OJ _l GEEEhhIG_ C JOffNSCNVILLE FRY, CO,
GE 290 GAI_VILLE _IOLA_D RE CO,
GHO 3_7 ILLIhO|S CENTRAL GULF ER CC. (GULF_ FQ_LE _-C_|O ER'CO.'I
GPRC 31_ (;_E_ R_E. fir CORP.
G_A 3D_ G_AY_OhII_ NASLIVILLE-¢ A_C_k_ RE CO.
G_RR _20 GE_E_EE G HYONING RR C_.
GIN _06 GREE_V|LLE _ ECRT_EEh RRY, COo
GEaR 3_2 _FE ORANG RIVER EHY, CO,
ORE 302 GEOR_ETOkN RK CO°
GSF .300 GEORGIA SUUTIIEH_ _ F'_OE|£R pHY_ C_e ___
GSH 309 GflEkl SOGFHNES[ E.R._ _EC_
G10 .. GULF TRAhSPOET
GIM 30_ GR_NC TIbeR bESTEEN EE C(_ ......
GG.__.323 G_AFTON G UPTON ER CO, ............................
GkF _O_ CALVES|Oh _NkEVE_
GR[_ 319 GGOO_|N _R INC.
_RE 31_ IFE ChEAt HESTERfl RH_. C'C,"
I1_ 330 _ARP|ON G OEAECHVILLE RE ¢0,.
riBS 3_ HO_E_EN 5_ORE ER

1. UniCorn Alph_ Cod_
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1 2 3

LEF 423 LAKE ERIE, I:_R_KLIN _ _LA_I(_ IIR CO,
LEFH _2_ LA_E ERIE _ FT, hAY_E _R CC.
LEN 42L TEE LAKE ERIE C _Cf_1hE_h F_, CO, ..............
Lhn 629 CC_SCLIEAT£D RAIL CORP.
L| 636 The LCNG ISLAND _R C_,
LN 127 LITCH:IELO G HAOISON IC|-IC- _ _,H- t_AtiSP, CC,)
LMT 6DO LCUI_IA_I HIOLAN_ TRANSPC_T
LN _66 LCUI_V|LLE G _AStlVILLE RP CO,
L_AC _66 LCOI_VILLEt REh Ak,_k¥ _ CERVC_N'_A CO.
LRE A_3 CC_S_LIG_T_D RAIL CC_P,
LhC 6_6 L_C_|_ £ _CRThERN RhY, COo
L_h 662 ThE LOU|SIANA & hCR_PRES; Rfl GO,
LEA_ 66_ LEUI_I_h_ _IRLANC RHY, CO.
LPD 663 ThE [CUISIANA _ PINE DLUFF 8_Y. CC. .......
LEN 6SO LC_GVIfW| PU_TLA_U _ _CRTfES_ R_Y. C_.
LPSG LIVE OAK, PE_RY _ S, _ECRGIA _HY, CO, ...........
LS_A 43_ LI]r_E RCCa PORT B_
LRS 627 LA_RI_OU_G £ 5£UT_EFh RR CC_
L$_C _20 I_E LA SALLE _ _U_EAU C1¥. _R CO,
LS[ _2_ L_KE SUPERJOR _ [&||Pf,|RG RB G_. .....
LSG 6_5 LCUI_JANA 50U/EER_ _hY, C_,
L_11617 LA_E SUPERIOR TEfl|N_L _ 1RARSFE_ _HY, £C._ ................
L[ _06 T_E lA,E 1E_H_hAL RB CO,
L1C 622 L_FF_[Y T_A_SPORTATIC_
LL_ 630 L_GI_GIO_ & _D_IkEI_N RHY. .............................
L¥._ _ C£RSfLI_TEO RAIL GG_P. ....
LH 6_1LCUI_VJLLE G h_gLE¥ _HY, CO,
LkV 619 ¢CRS_L|C_ED AA[L ¢C8P. ................................
H_A PAGN_ AR{Z_NA RR C_,
HA_H 6_ H_YHCOO £ SUGAR CREEK
R_ _0_ _ChTF_LI[R & D_I_kE RA CO, .....................
HBRR.. RERIGA_ _ _lG_EE RR CO,

H_ .672 CERSEL|CATED RAiL G_RP,
HCER AG_ R_$$¢CRL_EETT$ GENTR_L
MCR A_6 RC CLCUO RIVER RR £0.
HG_R A_ I_f PO_ORG_H_LA CO_CTI_G RR CO.
.RC_A.._6_ RG_CC_, CRROE_ _ _A_ RUGL_TJ_f 8% .......
HO A65 RLNICIPAL OOGK$
RGP_ZB_ REX[£A_ paCIFIC. RR CO,dhCo (fER_OCARR|L. PE_.OEL ___C_FJCO)

HI}k _LO RlhNESO_A_ DhKU_A G kESTE_& RAY, GO, ......................
RE §I_ _CRRI_TGEN G EBiE HA CC,
flEC...._6 _[_E EERIRAL RR GC°
RET RECE_|O _ EHPIR_ TRACT|G_'CC,
RETR. S23 RLHI¢#PALITY OF EA$_ TRGYf klSEGRS[N
Rf _IROLE FORK
NG _hE POHILE _ GULF RR CO,
HGA 697 _fE FORQhGAHELA RRY* CO, .......................

RH 552 RCL_I _GGU RhY, GO*
RHCO 586 R#RGLETTE ¢ HUROH NTR, RR CG.i INC.
RIIR 5¢1CE_S£LIGAIEO RAiL GCRP,
HI 5_ NI55_URI-ILLI_£l$ RR GO.
RID RIG_Y
HIgH _79 HIEDtETGkN £ llUHRELSTCk_ FR.CC,
HIGH 50L flICRIGAN NORTHERR RH¥, GE,_ lflC,

I. I/n/form _lpha Code

2. ACI Cod_
3. R_llroad Comp_Hy Name

1'-10
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H|LH 140 CP|C_GO0 H|LHAUKEE, _{* FAUL £ PA£IF|C RR _O* .......
MINE 676 MINNEAPOLIS EASTERN FHY, (C,
Mil_ 522 Hlhh_A_Qt]S |NDUSTRI_L Rk%, 6C,
H|$S 502 PISSISSIPPIAN
MJ . 65g HAhUFACTUNEILS' JUNCTIGN Fk_, CO,
MKC 503 HC_EE5PCnT GQNt(ECT[hG fir CC,
M_T 690 NISSE_fl-fANSAS-1EXA5 i_f (Co
MLO MICL_O
MLST M|LS1EAD
MNJ 675 fl|COLEICfN _ NEW JERSEY PkY. CO,_ INC.
MhS_ 60Q N|fNEAPCL;51 NGHTI_FIELO 6._LI_ES_.___YJ .....
HOT PA_IfE CiL T_ANSFCRTAIICf
MCl__ H_NTFEAL _RAHWAYS
MCV §O? MCSII_SSUC_ VALLEY _R CC,
MP 496 RI_S£UIll FACIFIG IIN COo
_FA 663 HAfYLAfD _ PENNA, _R CO,
_R5_660 HAHUFACIUfEf_S PHY..CC.
MSE §06 RISSISSIFPI EXPORT f_ CE,
_SL_ 606 H]hNESO[A 5fQ_T LINES CQ,
_$TR 671 The HASSENA TES_IN_L RR CE, ......
MSV PO) _I_I$_|FPI _ 5KUNA VALLtt ER C_L
_lC 66T M_SIIG TERHINAL COo
MICO 9_5 HACO_ TERHINAL GG,
HTFR606 lEE _INtlE$O|A THAhNFER RE¥° _£°
MIR .§00 HCHICUf Pf CO.
_lf 52U _ARIhETIE! TQHAIIAhK _ fE51ER_-RR
MUSE_961. HENPFIS _NIQH STATEN. CC_
MVT HI. _EfNCN IEHI_AL
MHR 666 H_RG|E _ kESTEP_ RR CO°
_HRG ?OZ HI, _A_IIING[ON RfY, _O, ......................
_AP )2) The hAfR_GAHSETT Flee fir EE*m I_C,
NAR 5A3 NERTfERh _L_EHTA RA|LHAY_ CE,"
_ _6 _ERTfAHPIEN AND _ATIi ff EE,
_nNi 567 IhE _EH _flAU_FELS _ _EfV1EX RE'CO, "...........
NC 669 LEU|_V|LLE _ NASHVILLE R_ CE= {NASIIVLE LC_AT_NQOGA __S.T_.LQU_S}L.."
_CAN 356 IhCA_ _UFERIOR LTO,
NCH 2U_ FEflR_CARRILE5 NAG|_NALES £_ PEXI_ATL.RNYS°EF REX,|(CAR$ HKD.NOEH|
_£1 -291 EEFP£CAR_IL NACICNAL QE I_f_AN|EP[CIIEHU_hIE_EC-_ATIL_|
NEZP _3T NEZPERGE fir CO,
NFN _OZ fCFFELKe FRANKLIN _ UAHV|LLE RHY'.--CO.
_lll_ 59_ NEff tOPE [ IVYLAhC fP CO°
_JAJ 5_0 CEHSCLIUAI_O RAIL CElt.
NJ _52 NAPAERV|LLE JUNCTION RNY, CC°
_Jll _3_ N,J._ INDIANA [ ILLIh£IS Ff C_.
NLC _34 h[H ERLE#NS _ LOHER CQA51 RP C£.
NLG _3 NERTF LCLISIANA & GULF RE CC,
_N 530 NEVADA RCNTIIERN fHY. COo ...................................
NCUfl fl_XICE NEfTIIWE_TEf_
NOKL _Oi. NCRIFNEN|EAN _KLA_QFA RR EE,
NOPU 536 hen CRLEANS PU_I,I£ EELT fib
_CflN NCPHEIAL
NC1 960 NEE CRLEdN$ TEnHINAL ...................................
_Elfl NEE CRLEINS_ TEXAN _ flEX|CE
Nee 5_9 hEBF_LK _ POR15flCUT_ BELZ LINE _fl CO.

NPT_9_4 PERILAhO 1ERMINAL RR £E, (EflE.l_iS _l RCfFCLK 5EUTIIERN flHY, CO,
_SC .... N_NT_X S.S,

NSET NI_GARA_ ST° CAThARINE5 E TEFCNTO ........NSRP _TO NCRIF 5/_ATFgf_ _R E£RP.

i. lJnlfo_TnAlp)l_ Cod_

2. ACI Codo3. _ilEoncl Company llnl_
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N_ Dtt ll,_ PbhULH_H G 5_UIh 511RITE RhY, COo
Nh 550 _CI_FCLK & _ESTERN RHY. CC. IN _ H_[_T.I .............
NhE 55_ hCRIFHESIERN PACIFIC RR C£.
NYCN hEh _O_K CONNECTING II_
NYD 562 hEh _aRK _0CK ItHY.
NYLD 539 CEffSCL|DAIED _AIL CCflP,
NYSH 566 h°Y.,SUSQUEIIANhA _ HE51, F_ CC. IHALIE_ +C,-_£QIIe1RUSTEE|
OCE 603 EEEGEN, CALIF,e _ EASTERh _EY. CO,
OC1fl 507 CC_QPAEQ I_EY. INC.
OE _00 _REGC_ ELECTR|C RHY. CEo
OLU 5_80PAtl_t LINCOLN & EEA1fllCE flhY. CO°
DELP QI'|O H|ULA_O LIGHT _ ECEEF
ChAY 592 EG£EhS_UFG OILIDGE C PCE] AUIPCRIIV
ON1 75_ CEIAEIC _CRTHLANO RhY°
Ohh _96 CEEGEh £ NQRTIIHESTERh RR C£,
ORE _gT CEEGEN, PACIFIC _ EASTERh EkYo Cr.
OR 606 C_A$CC RIVEK
01 601 EREGCN TRUNK RAILhAY
O_R 5_ TE OIKLA_O TEAH|hAL EHY°
OURD 956 ThE EGDE_ UN|_N RhY. _ OEFCI _g,
PAR 615 CCN$CLIOA_ED RAIL CCflP°
HAM 607 pGII.e ALLEGIIEhY G _CKEE_ PECKS RK toe ........................
FAbl CCh$CL|OATEO RAIL CCRPo
P_L I_E FIIILAOELP|IIA _ELT L|hE R_ CO,
P_E 6}9 F_ILA._ _ETIILEIIEH _ hEH EhGLAhO RR C¢. ..................
EU_ 609 FAIAF_O C OACK fl_VEflS flfl EC.
PUVR--6?7 ThE fORT RIENVILLE Rfl
PC 6_Z CCh$CLIDATED flAIL COflP.
PEN 6_ DE|H] CC_FCRT & NC_|_ERN Fk_. £_. ......................
PCY .6_9 PC|l._ CP_fll[Efl$ _ YCUGhIEC_EhY R.HY, (O.__ ..............
PC8 F_flT EVE_GLADE$ flhV,
PF . 630 T_E FIChEER C PAY_TE AAILECAC RQ_.............
PFE 595 PACIFIC FRUIT EXPRESS CE.
PHDf_? PERT HURON AD OEIRQII.AR.¢E,
PI 616 FA£UCA_ _ ILLiNQ|5 RR
pICK 6_6 TPE FICKENS KR CC. ...................
PaR 6_0 FCRT JEASEV
PLE 626 1PE FI_TSBURGII _ LAKE ERIE PR CQ.
PH "--610" 1rE (IIESAPEAKE £ QIIEC RhV. CC. IPfR£-H-AR-_-E1"I_'-D-[$T-_'J'"-
PPKY .... PJ11_URGIte MCK_ESPCPT _ 1ELC_OGHENY
Ph$ _0 PHILADELPHIA & NORFGLK $1ERRSHIP
PNh._¢_ T_E FAflSCO]T _ NOFTEEESYEF_ RR ¢C.
POV 61_ PIIT_OURfH C _H|Q VALLEY RhY. CO.
PP_O ...... FCRT OF PALH OEACb DISI_IET
PPtJ 6%_ FECR|A £ EEK|N URION RHY. CC.
PRS_.O_? CCh$CL|QATED ERIE CCRP. _.
PR1 606 PARfl 1ER_INAL fir

PRY _6 PEARL R]_ER VALLEY RE _.
PS_?.TFE FCh. R _IIAHHUT RR CQ. .....
PSFL PLGE1SQUND FREiGhI L|hE_
pSR _39.PETALURA C $Afl_A ROSA RR C_,
P51 PFIL#D_LPIIIA 5UUURUAfl ZRAESFORTAT]OH
PSla ..... PEGE1SQ_hO TUG E _AflGE .........................
P1 PEhIflSULA TERHIr{AL CC.
p]Cf_6 P_Cfl|A TERHINAL CG,
PIH 619 FERT/A_D TERHINAL CC." IRE;|
PIRR .... PERT TEN'SEND ERe IhC. ....
PLCC PERT UTILITIES

i. Un_fo_'_ AlPh_ Codg

2. AC_ Cod_
3. _llrond Con_nny Nnmq
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PVS 666 TI'E PE_OS VALLEY SCUI|'ERh EkY. _U. ........
RH 63I PROVIDENCE C RORCESTER CO.
QAP.._6_ Q_AN_ht ACHE _ PACIFIC Rk. ECo . .............
QC 650 GUEOEO CENIRAL RAILhAY CO,
ORB. 656 QLINCY RR CO, ..................
RC R[SSLYR, CONNECTING PR CO.
ROG 623 CChSCLICR1ED RAIL CORE*
RPE 563 RICItEONO| FREOERICRSfiUR6 £ FCTOMAC hE CO, .........
RI . 1_5 C_ICPDCI hOOK ISLANO E P_E F.lC RR _.
RCR 076 RCEKICR E ROR _Rv.
RR 67I E_EIIAH FIVER RAIL ECAE ¢E,
RS 669 lEE EQEERVAL A_O 5AG_EHA_ PRY. CO,
RSU 662 ECCItESTER SUUHAY
RSR 673 ROSCOE| 5NYOER E EACiFIC FAY. CO.
RSS..6?5 RECKCALEt SANDOH C 5CUTRER_ RR COo ......................
RT 665 FFE FIVER FER_INAL RAILkA_ CC,
RTR66_ TEE EAILEAY TRANSFER COo CF TE CllY CF MIt.hEAPOLI$ .....
RV 6_ RA_RAY VALLEY R.R. RAIIkAV VALLEY CO,, LESSEE
SAN 6_g SAtIDERSVILLE RR ¢0,
50 79L SEUT_ OUFFALO RAILHAY CO. ........
$DG.._.ZD3 FERRCCARRIL SONORA EAdA CJLIF.t_$$_A_.QE__C_._,
SQK TIQ SEtJI_ QREOKLYN HEY. CO.
S_H....... ST. LQUi_I BROHHSVILLE C FE_CO
SO 6OL SLRTE8 & CIfOCTAN RNV, CO,

SCL_.TI___EAOCARO COAST LINE RR CE, .................
_C_ 60T _IROLO5 CREEK £ RUDQLETy FR
_OI T35 SIOU_ RilY TERKIflAL RHY*
S_AE 702 SA_ £IEGO C ARIZONA EASIE_h _EY;CO,
_EE _oI FERECCARRILES UNIEO_ DEL _LRE_TE_ S,A. CE £._,
SERA_TI6 SIERRA RAILROAD CO.
SFPP SPRUCE FALL PCRER C PAPER
Sll Tg9 _IEELIO_ _ IIIO_SFIFE fir (Co
SI 7ZT _POKA_E I_TERNATIQNAL RR CCo
5l_O 720 SEUTFER_ INDIANA RhT,t IRE.
SiRO TI!E _TATEK iSLAND RR CCRF,
SIRR'_6? $CUTFERH INOUSTRIAL RR IRE.
SJ__ _00 S|. dQSEPH _ELL ELY. CE=
SJL 19_ S|. JOHRSRURY G LARCILLE ElY, RR=.....................
_dRT 6R5 51. JOHNS RIVER IERPIRAL
5JT _0_ $1. dCSEPR TERHIRAL RR RE, ......................

SLAH 705 $1, LAHRERGE RR, Eli, Of FAI?L*_BhLt_ULILIZAjgN_O__P£__
SLC 695 lhE _AN LUIS OENIEAL RR EC.
SLOW 69Q SALT LAKE_ GAFIELC O HESTERh FRY, CO=
SIS SER-LA_O SERVICEe lEE.
SLSF. 693 51. LOUIS-SAN FRAriOI_C_ _k_? CO. _ ...................
5fl 6H2 SI.RFRYm5 I1_ CO.
S_A 796 SRA EANU_L ARIZONA RR CO.
SRV 741 SANT_ HARIA VALLEY RR COl
SN 697 SACRAREhlE NCRTIIEEN ANy.
SN_L SLOOP CITY G NEW CRLEARS _ARGE LI_E
SNCO SEAPORT RAVIGATIQ_
SOO 6_2 SEE II_E ER CO. .....
SDFR. 736 5CUTE PIERCE RR
$_T 792 _Ct/Tf ORA_A TERminAL RW¥, COo"
SOU 726 SCUTrER_ CRY. _Y_IER
SP T21S_UTEERR PAGIEIC IRA_SPEFIATIEN O_.

._ SPUD,95T $1. FAUL UNION DEPOT C_.
SRC 606 SIRA_OURG RR ¢_.
_RN. 670 ERE|hE RIVER £ _RTEERR PP CO.

1. Uniform _lphn Co(1_
2. ACI Cod_:

3. liailroad Coiapany tlam_ F-2_



I 2 ]

5_ 67_ SAelhE B|VER L NC_T_EA_ _6 CC,.
S$ 707 SA_D $PItI_G$ AHY, CG,
SSD_ 679 SAVAhNAII STATE DOCKS AR ¢C,
SSH 706 5CUT_ 511C_E
5St S_ANEATELES $tIOAT LIAE Aft CCPP,
S_LV 706 SC_T_EA_ 5AN LUI$ VALLEY R6 £C,
_Sh 694 $I. LOUIS _OUTh_EGTEP_ Akl. CCo
$1 5PAI_AFI{LD TEAM|_AL OHY. CCo (VE_NQhT;
5TE 739 STCCPTQN TERM|_AL £ EA$TE_h _R
S1i ?14 SEAT6AI_ LJNE$1 |hC.
STAT 729 T_E _TEhAATST_N _8 CC.
SLN 736 S_5{I ItCJLHAY C£,
5LA. 518 Sth [|L CO. OF PE_AAo ..............
TAE_ t_AGIP_I_ & EASIEAN
TAG 755 TEhN_$5_E_ ALAbAmA _ CA, FAY, C0, ....
TA5 TAPPA $CbTHEAN A_
TASD 7_ TERMINAL BhY,_ _&AO_P_ $TAT[ £_CK_
TAA 7E_ I_E I_LED6, _GQLA _ AE$1[A_ _HY* CO.
TB 79A T_l_ _O_hCl! _ CO.
TCG 7_ 1_5CC_ C_NELIA _ GILA E{hC _R CC+
_CT 761 IEAA_ CIIY TEA_IA_L AHYo CC,
T_M T_HI_HAAIhG _ NQAItlEM_ CATAOIC

ttl_ 77_ I_E 1CAOhtQ, HAHILT£A _ ELFEILG _kY, CO.
T_ ?_2 Tt.E IEXA$ HE_CA_ HAY, CC,
T_L 759 7RC_A BU_IC_PAL A_L! LIhE _kY* .....
T_ 795 TE_A_ C hGHT_EON AHY, CC,
TAM 708 1EAA_-NEA MEXIC_ _hY, CO,
TO_ 7_6 TE_A_, OALAtfO_A G EA_r_R_ _A CO,
X_V .702 TCCELE VALLEY AHY, CC,
TP 7_0 MI_SCU_I PAGIFIC _A CC.

TPT 770 CChSL|DATED _AIL COAP*
TPh 76V TCLE£G_ EE_AIA _ NE$IEHN HA CU.
1_C 779 TBCNA _HY. C_,
T_EA7_7 TEHH|NAL RR A_50C* CE ST* LCUIS
[$ 7_4 T|CEkAIEA $OUI_EAH RkY° CC,
TSE + 765 TEPA_ _QLT_'EAS_ERN RR _C°
TSU 709 T_LSA-$APULPA U_IQE _NY* CC,
TT 771T_E 1CLECQ TERMINAL RE CC* - o
TTE T_JUAhA _ T_CATE AHY* CC.
TLST+_5_ 1EXA_KAhA UNION 5TAT|Chl_ST
T_C 796 ]_LEPDAL_ CCPi_ECTING
UC_ ...UT_tl CCAL ROUTE
UFp ADO URPER MEO_N _ PLYHCUTfl 0_ CC,
U_ _05 U_JT_ RhY$. CQ.
UQ U_IC_ _A CF CR_OCh
U_ .. OO2 UhICh PAC, AR CQ.|CAEGCN 2hCAT L|_EIt_E,_kA_I _ _ N.AVI_AT_._
U_R _03 UhlCh H_ Co. IPIITSEURGH+ PA.I
UAY no_ UAIC_ _y. OF _HP_I_
UT Q07 Uh|_+ T[A/IINAL HAY, IOR :I,-_CSEP_PO++
UTAtI BIl UIAtI _kV, CO.
UZR 009 UhlCh TRANSPOflIAI_CK
VAL_ _1_ T_ _RLLEY R_ CO.
VA_O 01_ VI_G|_IA _ M_RYLA_ _
VDR B_9 V|RGJh|A flLU_ RIDGe _HY* ..............................
VC R_O VIHGI_IA C_N_HAL HHY,
VCY 0_1 VE_TLRA CTV. RHY, CO,

1. Uni_o_ A/phn Cod_

2, ACZ Cod_3, R_LIEo_d Co_)ozly N_m,_
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VNC_ 022 VEfl_Ch| _CI_TIIEIIN _R CG. ..................
V5 VALL{Y A_D $[LETZ I_ CO.
V_O 010 V_LO[STA _OUlilERN n_ • .
V1H 017 V[I_HC_I _Y. [_C.
fl_ 061TFE _ESTEItN flhY. CF _LAOArA
HAG _0 HELL_VILLE_ ^O01SCN _ GAL_I_h _P _O_F.
H_L 036 h[STEI_N ALLEGIIENY On CC° ...............
_^R 027 kARI{[hIC_ ItR CC.
b_$ HAY_[$_UIIG $OUTtiEI_N . •
HATC 0_9 1_E kAStil_GTON TE_IhAL ¸ CO.
HAI_ HSTEPV|LLE • -
HAk C_hSCL_CATEO _A[L COFP.
kOC _LKE_-_AR_E COnNECTInG R_

H_IR 0_6 _CTU R_Y. CO.........
HH_ 042 ¢£h_L_ATED _^IL CQPP-
_I; _E_I [HO[A _Pt_ll & 51EAH_tlP

HLE H_EEL[NG _ LAE E6|_
_LF_ 06_ _CLFE_C R_ CQ.I LNC°
_LC _3§ N_TEPL£C RR CC. ..............
HM 039 H_1ERh HARYLANO RHYo CO.

HHkN e37 T_E _EAThE6FO_D, _IhEAL kELL$ _ fiCHTeWE51[h FkY_-_o"
H_F O_X TrE bXh_Z£LO _A C£.
_F_ OP2 _|hFFED_ _ CC.
hOV OZ_ H_ERE_ _ GUAGH|TA VALLEY _k¥. _Oe.................
HP 060 THE kES|ERfl PACIF|C R_ CC.
HP¥ 0_ H_I_[ pA_5 _ YUKCH RCU_ .................
WRflC O_O NESTEAh _|L _OAC _O.
hAkK T97 W_HICK flHY. ¢G.

HSYP _66 NFJTE 5ULP|IUR SpR|_G5 _ YELL(HSTCh_ FNY__£C ±
HI kELCFOCO TRA_SPOR]ATJC_ LIC*
H1CO hESTEPN 1HANSP£_TATA£N ¢C. .......................
H10_ 06_ kEST[R_ C_IO _ CO.
H_H 966 _E_T VIRG_|A hOR|_E_H _P C.
bH _§0 _IflCI'ES_E_ [ kES_EF_ RR _C.
HkR N_IhG_ HES_E_N ..............
kkV 026"'k_LL_ _ALLA VALL_ _WY, CC*-

NYT B_3 N1A_£QT|E TERM|_AL _B CC, ...........
YAH oT6 Y_CEy fl_ C,

¥$ 07_ Y£U_G$1_kN g $CUTP£Rh Bk_. C_.
YCT--"_T2 ?_AIPA VALLEY |RANSPCRTAT|CA CO,
._. el_pe_es_e_H _ co,. ..............

1, Untfor_n Alight, Co_I_

2, AC_
[:od_

iI!_:.. ::.
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Thiu dppondi_ contains the ruuults of the macroucono.llc

modolling efforts that _utimat_ the ch_ngt_s in prico, demand and

o:i_loym_nt rolatcd to each railroad company studied. A computer

printout in prcuentud which displayu these ruuults along with addi-

tional information that linku the *ILodel outcomeu to a particular

railroad co,lpaxly _nd kay para11Lcters, specifically unit price, ton-

milos and uxloting ilu[nber of peoplo _.iployud. Tho data shown

purtalns to tho year (1976) and the _malyslu results rolatu to the

identical y_nr. As d_0cribud in Section 7, two Ldn levulu are

uuud, specifically Ldn70 and Ldn65. I{olatud to uI1ch analyzed r_gu-

latory study luvol aro two price olai_tlcltios of dcnland; these aro

-0.93 and -1o41. or a givon Ldn value and price _lasticlty Of

d0ma;|d, three specific rQsultu aro calc_11atcd from application Of

tho _odol; thos_ aro (a) th_ p_rcentage prlc_ increase, (b) tho

porcontatu ton-mll_s d_cronIlo nnd (c) tho _mploym_ilt docroauo or

numbor of _:mploy_os idled. H_nc_, there are a total of 2 grail|is

o_ 3 rosult. _nch computod for n :Ip_ciflc Ldn rogulatory study

it_vul.

Thn legend for cl_ss/rogion i. au follows:

000 - CIn_*_ II/rcglon, not _p_cifiod

Oll- Clans I/l_astorn ruoJon

012 - Class I/Sot*them r_glo;*

Oll m Cla:*_ I/Wontorn region.

_i_II _tlt nst_rir_k app_nrll ill a gIV_ll row Or colum_ thl, moans

that thI_ data wa_ not av_ilabl_ olmtlt thq flr_ for which tht_ cal-

culation was att_mpt(_d or tho Infor_._tion was not availablo Ill th_

_)_l_ting lit_raturo.
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Lugend

i. C la.,{sR_glon

2. ACI Code

3. UnlforTn Alpha Codo

4. 1976 Data

(a) (b) (c)
Ul_it |'rico '|bn-.iiloi{ _xlu tlng

C/ton-mile 106 Employlncn t

Lovol

5. Ldn 70 dDA

c d - -0.39

(,_) (b) (c)
% |)rlco % 'l'o%_-ntllc_ ElllploymuNt

InC_t_O D_croauo Ducrt,_'_

6. Ldn 70 (IDA

u d " -1.41

(a) (b) (c)

i l'rlc() % Ton-miles l_ploymont

Incr(_mLlu Decrea.e Decromso

7. Ldn G5 d_A

cd - -0.39

(*_) (b) (c)
% Prlco % Ton-milch )_ploy_mnt

Increa.o D_croa._ D_crums_

_1. Ldn 65 dDA

C d " -1.41

(a) (b) (c)
P_'ic_ % Ton-mil_:{ I_mploymn nt

T
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{a "-"_*_"_""_'_'(b)'] (c) " (a)"_"'_ _"_"'-"(b)5 (c) (a)'_'_ (b)6 (c) " (a)_"_" _"'**"'_(b)7 (c) {,1) _ (b)8 (c)
00C 17 C R"

• O* 0* i _ J n • Q • * , m * * * *
00( 11LI (:ACT " • O. 7. ' ..... T m .... _* ..... • -'*------* ...... * ..... * ....... * ...... * ..... _*-- * ' --*_"00! 113 CP*OII

OOI 112 CCT * O. _0o I * * * * * L * * _ • _ *
00( 111 CZC .... * " " "0. " " "Q* "'-_ "-'* ..... * ....... _* ....... _"----* "_--"_* .... i*..... *" ....... ,* .
00[ 109 _* • O* O= , _* e m * * * _ * • * *

00( 106 eli0 * O. 0. * * * i * • * * * * *
OQ( 10,*1 C[_C ...... • " O. .... O. !- t ...... * ..... a.... *,----* *----* ....... d*...... * .... _-- --*-
O_( 103 C0 * O. 022§_. : _ * * * _ * * * * * '*
00( 101 CX ......................... * - O. 106. _'....... *- ..... d-----,£ d,-- _ $ _*-- ",_"'" ' 'i

OO( 100 C00 * 0 55. _ * • * * * * * *
o0C 99 cr ...... *...... o_ ..... o.'- "'....... "-.... *-- . , ;." • _ * * -. Q 105 • * m * * * m m00¢ 97 CT0 * . . •.... ;...............................
00¢ _)2 CAU -'*'* ..... O* 0* * --'- * * * ,* * * ...... *'----*" ..... _ ..... n-
00_ 91 fl_DT * 0. 110. * * * m * * * * A
00G 07 *qHL " * 0." .... 30,- " - , ......... , ....... d*.... ,----- *_----- *---- ,,*-'---/*-

00G 06, • m O. 0, * * e * * * _* mOf]_] flqi l)ko ....... * ..... 0,," ...... 35. ---- .......... -*..... ,-- --*- ," d ,_ , *-- , ----
OOG zss, 0_C * 0* 990. * ** * * * '* * * * *

OOG ..... zll[ * Q. O* * * * • * m n e * q*
DOG "" flAP ...... _* " " O. -"1_.- ....... * m........ _ ..... ,m ..... *-- ....... * ..... -* ..... * .... *-'--'--_"

DO0 o771 TIt * 0, O.._ . * * • * e ,* * *', * *

,_, DOO 0761 TAW........ * ........ O* .... O* ...... * _"~ * *** _ ** -- ** ** ** mP00 0751 'f_ -- * 0. tO, . • * *",o007,,,,. o. °.--.... ....... . : . . . .•:. : :_00 0721 _'TT _' 0. G. * • * * *

300 RSII gift -- * 0. _., . ** * * * ;I • * * * ** A

)00 8501 0M "'*_ ..... O. ...... O. ........ * * '_ • ,* * * m _ -- • ._

300 e_e,10.ql_P * .... O. "" ]. " ...... e, ..... * ....... _-- "_ ..... * .... _,...... *---'_'- ' _d-- ,* *
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APPenDIX li

API_LIC_TIOH OP A HICI_O_CO_IOHIC HODI._LII_GT_llrilQU_ t
TO ESTIMATE PIIIC_ IHCIt_AGE IU_ULTI_IG FItOH COM_IA_IC_ 141'l'l|

I_7_L2_TIALr_OI_ _AHDAI_D_ BY It_IL CAIInI_R_

Ob_octlvo o_ th_ _1od_l.

q_l_ effect o_ n noiflo _mi_uloN otal;dard on the rAil_o_d i_duflt_y

i_ to Impooo varlablo flnanci_l nlldeconomic Im_acto on _i_'m_ in the

Ind_i_try. The i;npact vari0n _rom _Irm to _irm fJinco it rop_o_ont_

the co_t to comply with _ nolno abatement ro_ul_tlon on ra£1road propo_ty

owned and operated by indlvldual g£rma. To cov_r the compllnnce cout

l_pon_d b_ auch n _ulatlon. Indlvldual rallro_d _Irma h_vo but on_

option to r_covor _uch coffin di_0ctl_s _tlm_Ng they _ _og _bo_Kb

tbn contu through profit, and t]mt no Federal _ubaldy io available°

Thla optJ.on la to patitlon tbu ICC for a _roi_h_ rate change which can

b_ 0xpr_aod an a unit prlco Incroan_ for the co_odlti_n the _Ir_a

trannportn by rail. The obj¢ctlva o_ the mlcroQconomlc prlco nmdol

In to an_l_ze the _I_© and r_latlva e_ect o_ A price inc_oa_o on

©ach ra_iroad _Irm which muat compl_ with a oolnQ _mlnalon r_ulatlon.

The J_od_1 an_1¥_©u only tim compllance i_ctn o_ the Imi_Itlon o_

the nol_e ntandard and nFproprlntely exclude from connld_rAtlon the

l_r_al d_namlca o_ the Induatr_ And tr_nnportatlon mar_ot_.

: a_nu_f_ionn nee _dq;

I) Th_ cl_ngo, in p_Ice and _mand are ,m_ll_ no that a
conat_nt prlcn olanti_It_ o_ demand can l_ u_ed tn

Cd p q

* _h. mJcroanalytLoa_ modQl oonr,apta and d_rlvatlon o_ thQ

principal e_latl.ona Incorpocatod kn thin _ectJ.on ace baaed

I dlractly on tha _odoln d.r_vQd by _. J. BAtti_on, _nlor

_conomlnt, Knet:9¥ & _.nvlronmental 8oleno©n Grol]p, flGloaco

_ppll_attonn, Inc. (currently aa_oc_ated with h_J_ Corpora-
tlo_, _Itharabt|rge HD,}



whoro c d is the prlcu ulnuticlty of dolnnnd,

Ap is tho Incrunoe in t/ze avurago frulght r_venuo par ton-znil_,

Aq lu U_O docr_nnQ in rovonuo ton-milan of uurvicoa domnnd_d.

2) Contltn_t rot_rnfJ to scala aro Valid for th_ luvols oL_

uorvlco provldod, oo that _l_ unlt coat of providing

ourvIcoa io contnntl and

3) Tho not incom_ r_innin_ tho unmo a_t_r thu railroad flrm

or o_rnto_ |In_ camp|lad wlth _Io noi_ cmloolon ot_ndnrd.

Figurn H-I dcplcts U|c gcnarnllzod rclatlonship botwcen tho variables

of prico nnd d_mnnd b_or_ and n_tor Impo_Itlon of n noloo rogul_tion.

It nhould bo not©d that thono nuoumptlonu can bo rela_¢d or

modl_led if sufflcl_)nt data or in£ormatlon aro avallablo to indIcato

(a) how productlon coats vary wlth productloI% IQV_I_ and (b) which

_t_ntl_l pricing [._llcy In llkoly to bo _dopt_d nnd appllod b z tho

railroad ind_z.try.

With _. _bov_ assumption., tho Inp_zt data roquirod to c._icuJnt.

tb_ _r£c_ _ncro_ fo_ _ch r_i_ro_d _r_i

• _Im prlc¢ Qlanticlty o_ dCmnnd, Cd,

• '_la _v_r_Q _roig||t r_v_nua paL" ton-mila bofor_

• Th_ _v_r_ o_r_tln_ Cant pa_ ton-m_l_a ce

For Claam X railro_d.e the unit r_wenu_ ton-_il©_ _e _nd tho u_It CO_t

or _xp_nm_ p_l¢ ton-mllae _# _ rmm111y _vnll_blo dn doc_zlta _l|_

llmhod by th_ AAI{, ZCC, and Moodytn, Tho namo information in availablo

for /_oma Claim XI r_ilroad.. Ha r_llmbl_ d_ta on price nlastlcit_ u_
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demand aru avnilablo at tho luv¢:l of individual r_ll _rrIuru ao

ru|_ortud l}r_viouoly in anothor suction of tiliu r_portl howuvor, two

value_ of prico ulauticity of demandt up_ciflcally, _:d = -0.39 nnd

cd - -1.41, havu buen uucd to repr_ni_nt the range of olautlclti_u

for th_ untiro Induutry.

'/_h_lPrlco Mod_l

_Lo inodol uoco comp_rativo stntlco a_ tho apDronch for _otimatlng

tho inc_i_co in prIcou nnd rov_ntt_ n_couoar_ to comply wltll n noluo

_t_nd_rd Dy Indlv_du_l rnll car_i_ro. Thu c_0o of conutant not INcomo

n_tor ro_/ulntlon it_ di,cuu_od and axplaln_d hcr_. _for_ r_=jul_tlon,

tho total rovunuo 10 _| a[_d tho totnl o_[_nuo i_ cq, tlzorofor_ tJ*o

not Incomu# which IrJ tho dlfforon¢o b0tw_cn tl_o totnl rov_lo nnd tho

Drlco Incr_n_n of _ and a totnl compllnncu co_t of CC. _ho torn1

r/rosa r_vcnue Io (p÷_)(q-A_) nnd tho total cxp_n,e I_ c(q-_q)_cc, _tnco

tho demand aftoc Iml_o_Itlon o_ th_ r_gulatlon Io (p÷_-c)(q-Aq}.

A_t*mi_ t]|_t t_|ttr_ilro_d oi_ratoE c_N r_taLn tho o_o n_t lnco_o

_ft_ _e_ul_tlon, th_ _ollowlncJ equntlon muut hol(h

Not I_como _t In_no
- 0 (2)

After Recjgl_tlon ]_n_oro I¢_ul_tlon

_._,, (p_p-_)(q-A])-c¢ - (_-c)q- o

U_In 9 tlm _IAmEioity rel=tlonohip (I), thl_ m]¢l_tlox_ c_n be ulmpll-

£1ed to=

CC

cd( _o)2 + [t:d(v*c)._] (@) - -Tj P " 0 (_)

|b_orrJllg to F_l=ro II-2# th_ nut lncomu b_oro Ce_tll_tlon in _'_:e-

_onEod b_ tho all(_dc=d _c_ K_,PB a_d thu n_t l_como aftor rc_ul_tlon l_

r_j)_o_eRt_d b:( tho _ll_doil _ll [_(_IA. TI]_ _nCEo_o _ ROt J_CO_O#

• (p-c}A_t, .ta reDrnacnted by thn #hndod *ql:¢_ NNPJ)= The_rofor=_ _qtz_tlon_

(2) and (3) _ro a_zlv_lent to uquatln.q the atonal

! {I-4
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Price all¢| Itlconn? Colnpel]sated Pi_th

_ // After l{t_gulation
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r_ \ p \

q-Sq q

I_'IG|]I_I: 11-21 BIll' IHCOMI_ I{I':L"OIiI_ AN[} AF'I't','I1 I{IIGUI,A'I'ION

11-5



Equation (3) is _ quadrntlc uquatlon of the prlco Incru_lJuu, Ap°

T|I_ couf_iciont_ oi" tl_lu uquation _ru known ulncu Cd, p, c, CC, cI

_r_ knOWll. Thu equation c_n thur_foru hu oolvud for ADo 'l'huInodul

uolutionu yiold uutlm_ituu of the pricu incru_uuu that tile r_ilro_d

opurntor would no_d to ImDo0o in ordor to covur thu compllnncu cogt_o

_olutiol_o o_ _qu_tion (3) m_y havo two pooitlvu roOt_o _u

om_llor l)olJltlvoroot io cho0oll au tlluj)rlcu i_crcnuo oolutlotl_ uinco

it lo_Icnlly roproocntu thu prlcu itlcrunu_ nuodod to nchl_vu tho

obJ_ctlvu o_ covering coml}l_Anco colltu with an incrc_z_u in not in¢omu°

Und_" c_rt_In mnrk_t condltlon_b t/l_ r_il c_rrlor _ill not bu nlJl_

to Cov_r _ho com[_li_co cout nnd to r_covo_ hio not ll_conlo_on_ wlth

(p-c)_] with _ny prico lncr_n.. _I_ occurn whon th0 dnt_ ropr_0_ntlng

r_ilro_dB_ o_r_tlon_ (Q._+, unit prlco _nd co_t_ n_d ¢ompll_nco

_o_t_) _ro Input to tho modul _nd It_ ,olution yioldo no co_l roo_°

In _uch Ln_t_n¢_, _rico/_ro_lt m_xlmir.ntlun _olutlon i. obtalr_d,

_Inco it r_pro_entu tl_ _ico Incruan_ _ol_|tlo[_thnt _Iv_ tho o_r_tor

thQ l_t _ot inco_ d_Iclt_ (i.o., g0_o compli_nco coypu ar_ covnr_d).

When _ tall c_rlar lnc_c_.o_ thn prlca o_ _orvlcns i_ I:ha Eric.

alaati_ity o_ _._nd in iQ_n _zmn _ro, d_mnnd And output will decr_n.

Th_ employment Invol m_y nl_o drop, depondlng on tho value o_ th_

olnstl_ity _nd th. _td_ro oE tho c.hnnu, in .orvlco which cmu.ed th©

prlc_ Jncr_.n. Th_ prlc_ ch_nga nnd do._nd chang. _r_ r©l_tod by ti_n

alnntloity id_ntlty ,hown in (1):

A_ Aq

q

P
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If employment is directly proportional to adJuuted ruuonuo [lee.,

revenue loeb compliance cotJt), th_ dacroau_ in omploy_L_nts |_, is

related to tlze decrease in adJuuted rev_nuu byt

6_ . _ (p÷Ap)(q-Aq) - Ixl - CC

wh0ro _ is the marginal labor/_dJustod revenue co0fficient. For thIu

r_latlon_izlp, tJ_o _[_plo_nt docrunuo cauued by the price Incruauo

1o given byl

OC

P q

'_h_ outlmnteo of employment chnngeo |>reu_ntcd in the analy_

_o hduod OB thtl _bovo [nO_O_ And lttl AflUBmptlQn, Thitl rolatloBghi_

afla%lmo_ n conmtant coofflclont _l butweon omploymont and adjusted

£OVtI_U_* |lOW_V0£s railroad o;nployo_o _y M kept on _taf_ _f th_

_ol_tlon_hip b_tw_e_ employment a_d r_vcnuo l_wel b_como_ stronger

(i.e., _ |_como_ larger).

To _l_borat@, it _hould b_ furth@r llot_d that ¢mplo_ont may

In_r_a,e undec pm_tIcular condltlonm t|l_t could On_lly o_ctlr.

1, Hl_n do_-_nd for a good or n_rwlce I_ _Ice In,lastlc,

(i.©., 0>_ d >-I.00), tot_l rayonu_ Inc.roano_ wheB

p_Ico IncreaMn_. Xf addltlosal labor Inp_t_ ara

_a,ocl_t_d with ?/_e prlc_ Inoroa#nn, _B Incr_m_ I_

omplo_nt mmy accom_lly the rl,o in prlcm.

2. Noi_ rnglllatlo, coBld _ff_ct a change in r_llro_d

nerv_cem, aBd th_ labor/ad_uatad r_VoBtl_ _IK _m_

Incraaao. _lim l_ llholy to Oc,ctl_C for the more

,trlngeBt rngulation_, Ldl_ 65 and Ld_ 60, when

a cl_ngo in O_r_tion_ i_ n_ce_mary to _t _J_o_e

regulations.

The d_c_na_ Ia _mploy_o_t o=tl_t©d h_r, do [lot Co..Id_r

_Ith,r of tho_e pos,l|)illtlom. Mormov©r, the inoroane in cmploz.-

meat _a,,ed directly by complianc_ actIwdtle, in not C_ictilatod.

H-7
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The Annlytical Dcrlvatlon of the Gencrali=ed Microcconomlc Model _ To
Fo_caI_t Ptlcc Incrcilues l_c_ultlztB FrolnComplLaz_c_ Nith Nol_u Stand_rdu.

Dt_rlvtLtlon of lhii,Ic Eqtll_tLotii,

l.ct p be the unit price before rcBulatlon and p +Ap l>c the

ulllt prlcu i_ftcr rcBul_itLon, llcncc _p itJ the pr£ce Inct_lluc alter

tcBul_tlon. Let q b_ the output (production) level b_fore rcBt_l_Itlo1_

nnd q -Aq bo the output level after rcsullltlon, llcncu, _q i. the

dt_cr_nelu in output level alter rc_ullttlon.

A_uumln_ that they LLrOsmall, _p and Aq arc related by:

wh_r_ ed i. th_ prlco oln_tlc_ty o£ dora<ind.

A_umln_ that th_ iLnlt co_t of productlon_ c_ I. a [unctlon

of prod,lction (t.o., output) 'lcvul q, thun let the Eunctton c{q I be, t|m

unit co,t of production bu_oru regulation and l_t tim function c{q-Aq}

be the ,ntt cout of production niter rvs_latJ.oii.

The total rcvcn,m be[ore r©_tllatlon lu pq n.d the: total

co_t_ nro c{q}q. Therc_ore. tl_etotal net Income Yb before rcKulatlon

Slmllnrly. the total net Income Y_i n[tor rogulatlon l.;

Ya - [p +Ap - c{q -Aq[- cc] (q - _q), (3)

wl|_r_ Cc J_ the trail compl_nnce cor,t duc_ to rn_ttJatlon.

* The microanalytlcal model conccpt_ nnd derlvntlon of the: principal
4 cquationa incorporated in thle _vction t_re baecd dlrnctly on the

model_ derlved by F..,I.Bnttlnon. Son,or Economlnt. Ene_fiy &Environmental _clcnce. Gro,p_ Sclcnco AFplicatlona_ Inc. 13
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A rail c_rrier t_lty pttrfluo _lny policy to cover eotaplt_nce colJt_

and protect Itu mttrket ponltlon after regulation. The followln8 three

pollcivu are otudlcd:

I. Contttant Profit M_tr_. To m4tintoin thc aamc profit

rmrstn (l°c°t n_t income pcr unit oalc) Imforc _nd

{tftcr rcSul_tt ion.

II. Cnnn_nn_ Net lncomt_. To _{tint_liN th_ 0_lmt_ nct ittct}mt_

bc_orc and _ftcr rcBulntion.

Ill. Incr_a_ld Nvt Iucnmtl. 1'o incrc_tuc tlt_ t_ct ltlcom_ by

*m nmount [ p - clq})_q ttftcr rcSulation.

l_.otimntton o_ th_ prica incrcnua_ in the mnln text (Section 7) in baoed

on _ha policy o_ inc_caattd nc_ lncomt:.

.I. Con_3nnt Prnf|t Ha r/_

2o mnin_ain tht_ ollmtt proilt marsln_ it tail carrier nccdn to _at

AP auch tha_

_B ,, ¥^

U_in8 (2) _nd (3) the nbovm equation bccomen:

p - c_ql " P +Ap - clq -Aql - ¢c

i

i._., Ap - ec + clq +td_DI- ciql (§)

11-9
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,If. Cantlt(Int _h_t Income

To m_Intnin t|le _m_ Net Income_ _ r_ll cilrrler need_ to oct

Ap _uch thatz

Yn " Y^ (6)

UBInB (2) and (3), the above equaLion beCO_lCIH

[p- clqJ]q - [p +Ap - c{q -Aq}- cc](q -Aq)

i.=. [A[,- cc- c(q-Aq}+ciq)Jq- [p_p- clq-Aql- cc]Aq- 0

Uain B (I) and r_azrnnBlnBtermsyl_ldsl

ca_p)2+ [cdI_- cc-_{,1+ Cd__} + :,l(_p)

-ice+ c(q +©dq _ljl - c{q)]p" 0 (l)

Ill, Incrcnscd N_t Incnm(_

To Incr©asethe net Incomoby an _mount (p-c)Aqn_tor

rogulatlon_a ral].carriernccdo ¢o Bet AP uuch thntl

¥_ + [p.- c(qlIAq- YA (8)

llsinR (2) nnd (3), Above equation b©comea

[p- clql}q +[p - cqq)lAq- [p +Ap- c{q -Aq}- ccl(q-Aq)

l.a., iAp- c{q -Aq} + c{qi - cc}q- [2p+Ap - c{q -Aql - cIq}- cc}Aq - o

UslnB (1) _nd re-Arran_tn_ te;rms ylQld_t,

Cd(Ap)_ + (ed[2P - ciq +c,lq (_1- clq} - cc) + p)(_p)
,q

II-iO
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Coat Fmtct_on Approx_mat_onrl

Although cquationn (5) I (7) and (9) c_ln be uolved in principle

[or any co.t function clq ] usinB an approxilnation to oimpli[y the coot

function can reveal a _rcat deal about the qualitative behavior of AP

undor different market conditions. A first order ,ippro_imntion oE c_q}

can bo obtalned by uulns only tho first ordur term In tlm Taylor _erie_s

c_panuion about q|

c{q "Aq_ " clq I +_Aq (10)

This approximation in 8ood £or _ufficlvntly small chan_cn in pric¢

and output. AL_lncreanin8 r©turn to ncale lu anaociatcd with a po_sitivnY

and a dlmininhln8 ruturn to ucaio In a_nociated with n ne_ativc T.

Uning thu first ordor approximation (10), (5) b_comca:

Ap - cc - 7©dq _t_
P

Ap _ l +Tr'"q'a---
P

|lainlI tha firnt ordor _ppro_imatlon (lO)p (7) bvco_c!

_p)2 + [_d[P " cc - c[q} +7_d "_P] + PI_P) - [c_ -7_ d _PIP " 0P

i'a',_i(I + ?ed p_IP)ff_P)2 + [xdtp " cc - c{q[ +Tq] + PIMP) " (cc)p - 0 (12)

l
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UuinB the £irut order approxtmntion {10), (9) beeomu:

i.e. ted(I .l.y.cdR)](_p)2 + [_dt2p _ 2c{q I _ cc +yq] + p](Ap) - (cc)p - 0 (13)
P

Assumln_ that tho r_ttl_n to s_Itl_ il_constnnt, then _ _ 0 and

-o{q-o (L,,I

• horn_o_p with tlm comit_tnt t_tu_iI! to llcal_ cost [unctlonw th_ ptlcc

Increnne [or thQ constant( ptoE£t m_tBin pollcy is*

Ap _ cc (t_)

Th_ pt£c_ Increase for th_ corm(ant nt_t Incom_ policy i_ given by rootB

to tha cqu_tlonz

Cd(A_)2 + (cd [p-cc-cl + p)(Ap) - (cc) p - 0 (16)

_h_ p_ic_ inc_as_ (or th_ Incre._ed n_t incomo policy in 8i_n by th_

_o<+tg to t|l_ _quatioOi

_d(_P) 2 + (QI [2p-2c-cc| + p)(_p) - (cc) p _ 0 (t7)

Thin la tha model uaed in tha main text (Section 7) to cstimat_ pric_

Inctoa_ _[tet r_lation.

It-12
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_,X_t|t4!nCl_ 0_" _l_lt_ 5ol.ttonn for tilt! _ncrt_l|m!d Net _t_coml_ Ca|n(1 with

Conrl_l_t Cor{t

'111o prl.cc lnc_(_(l/H_ for tilL, 1licit(Iliad net income ctllJO with

conotant cont lu siren by tile tooth to equation (17):

Cd_/_p)2 + (Cd[2(p-c) - co) + p)(Ap) - (cc).p " 0.

T|I¢_ Eoot_ lira|

Ap ,, -n± (_- I,AC)

2A

whcrt: A - c d

B - ¢d[2(p-c) - cc] + p

C - - (cc).p

RetL1 roota exiat if and only J.f B2 - /IAC > O.

51nc_ _AC - "_¢d ccp> 0,tho r©_l rootnp If ©xtat, _rt_ both l]o.ltiv_ (lf _>O)

or both negative (t£ n<O).

he_ y_p) b_ _ qtmdratic £unctton of/_p _uch that

y(_p) - _d(_p) 2 + (¢-d{2(p-c) - cc] + p] + p)(_p) - (cc)'p

l.,_. y(Ap)- ^(_)z ._hoop)÷ c

, H-13



Since C - -(cc)*p < 0, four csscn mny occur: ly

-cc(_ Ap

i) D2-fiAC >_OpB>O.

Two r_al positive roots c_ist.

ll) ]_2-4AC LOp 1%<0. //_"_ #_-Ap

TWO r_lll tt_g_tlVc rooto _l_t° / -cod

Ill) B2-4AC Op B>O. Y I
i_o ro_l root oxintn.

MJu_tod profit maximization glvc_ ccn [_rap' '

pooltlve _olution.

t'iv) g_ -_Ag <Op B<O,

flo raal root _xiotn. " ..._] : Ap

n°satlVuMJtmtednolutlon,PC°£1tmnxlmizat_on gives / _ccD

Under normal ocono_Ic market condltlonm, only

canes i And Ill would bo connXd_red,

i
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Tho condltloxl B>O la uatlufled if and only if

Qi [2(p-c)-cc]+ p • o.

i,u., _ + cc >2(p - c)

-(d

I_ Cd _ in tho order of I a1_d p-c is o[ a lower order of magnltudcb

titan ttt_ ahov_ condition holdu and _>0. Thuu, the r_al root_p if they

uxlnt, ar_ poultlve, and the _Ldjust_d profit mIl_iml_tLtlon .olutlon l_nu

a posltlv_ _olutlon. Thi_ I. almout tilways th_ cauc wlth tho l_vols o[ td

valu_ compllancu coated and prico Incre_me. postnlatcd for roBulntory

impact ann].yols,

L
I

!
I

!
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Coiltained in thilJ appendix is a computer printout of 5 financial

ratJou that wore described prcviouuly in Section 7. The rcuultu of

each ratio calcLzlatud are dluplayud as dccili*als in gro_iptJ of throe,

based upon (a) ;io rcgul_tion, (b) estimated noise abntcmont pro-

cedural cout_ to comply with an Ldn70 regulatory utudy level and (c)

eutin%atcd noiuu abatuslent procedural coots to comply with an Ldn65

regulatory study level. For uxalnple, the ratio net opurating revenue

divided by gro:Js revenues for a given railroad coinpany ll_s 3 ruuults

displayed ill a rows the'JO are followt!d in the sam_ row by the rcmain-

ing ratios in groups of three.

Pruccdlng the ratio data, inforznatlon is provided to indicate

th0 clas'J and ruglon associat(id with the llstii*g by ACI and uniform

alpha code dnslgnatlon of u(tch railroad co_ipany analyzed. Thi_

legend for road cla.u if* au follows:

00 - cl_st* II

Ol - olalls i.

Th_ 1ugond for r_glon is as follows:

0 " not upeclfl_d

1 - l_n.torn

2 _ Soltthorn

3 _ W_st_rR

When a 99.00 ItJ dlnplnyc:d in tll_ prlnto%it, this moans that tho

data wnre not available from tha data _1ourc_s _Isad in thi_ stt_dy

_uch an the ICCI. JR m reports ai_d Moodyffl Tra;isportatlon Manual.
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L_uNd

1 Claus

2 Rogion

3 ACI Codo

4 Uniform Alpha Cod_

5 Nut Operating Ruvcnuc
Grollu /_V_nU_

(a) (b) (c)

NO _cg. 7Odll 65dB

6 Nat Opcratlng Rcvcnuu
Total Au_ot:s

(a) (b) (c)
No R_U. 70dlJ 65dB

7 GrotJu Rcvonil_ . Tot_l Ausotfl

(a) (b) (c)
No Reg. 70dll 65dlJ

0 Curr_nt A,actu . Current Liabilltic_
(a) (b) (c)

No. fl¢:g. 70dll 65dB

9 Currt,/it _¢_t6 - Tot_l _/In_t_

(a) (I,) (c)
NO JIe,g. 70d_ 65dI)

I
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_Pi_h'l_DI X J

COI_I_AIL: Z_C_I{OUND & _COE_OHIC IMI,ACI'5

DACKGI_0Ut_D

'lllt_b_nkrup_cy o_ _h_ _cnn Control [_ilro_d and thu poor fln_nc_al

cond_tloN o_ otho_ r_ilro_d0 In tho I_orthoa;_tcri_Unl_d _t_tou r_uult_¢|

in Con_rarJ_ _uulng bh_ _lonnl _11 R_or_nl_Ion (3-]_) Ac_ of

_973_ _hlch _t_bll0h_d tho Unltcd _t_t_u _llw_ A_uoci_tlon (U_}tA) to

_m Conure_u ori_in_lly _uthori_cd _2.1 billion to _ulot tJm

n_w cori_r_tlon in _billt_ti_l_ It_ _cillti_u _nd up_r_dln_ _orvlc_u°

_o Con_olld_t_d ;l_il Corporation w_ _t_blloh_d to open.to thu

_>_nkE_Jp_r_1_Iro_d_ _d to COl_oltd_ _nd r_ruct_ro t_l_In. On A_rll

1_ 197t_i CO_RAIL bu_n ol_rntlonu _ _ prlv_to r_il c_rrlor.

_v©n b_n_r_t r_ll_ond_ ol_r_tln9 in th_ _ortho_ _nd Midwo_

_or= combined into _ho Con_olld_tc_d _11 Corporation° CO_l_lh w_

Control o_ _©w Jor_yt I_ohi_h V_ll_yl _hi_h _n_1llud_on lily=r, _nd

_ho _nn _bor ]_ilw=y Coml_ny°

i_ _i_o _ c_ri_r wi_h _v_e _nd o_ntln_In_ _in_nci_l di_Icnlt£©=.

Owr th_ _ t_o ye_r_ CONI_IL lo_t _560 mtlllonw _n _moun_ _hlch

to _ con_Id_r_bl_ _x_en_ _c_d_d _xl_ct_lon_° In 1977 CO_i_1_ io_

|_oth directly _n4 indlruc_ly, m_ up l_y Fod_r_l _owr_mon_ =_b_Idi¢_°

_nd n_i_ioncy l_v©In _h_t will r_l_iro F_dnr_l _n_l_nc_: t_yond

_cigh_ vol_ b_.an I_7_ _nd 1902 _lll _ 10 p_rcon_ _io_ tha
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|_rovlouu forucnut and thnt ol)ordtin 9 uf/IcIQncicu will lJ_|_ovc uomu-

wh_t moro ulowly thnn _nv_ion_d° Tilu z_uult i_ thnt O0_IiIAIL'u nut

inco:no £or thu l_urlod will be _n _utlm_t_! _I°5 billion lulJo, _nd that

it will ruqulro _I°3 billion _oru in Fcdur_l ful_d_ tdl_n hou bach

nDp_Ol_rintud to dntu°

COt{i_AIL'_ nccd for uub_Jidy :nlIy I_ t,v_n _ru_tor. _mnll c|]nn_0u

in tho _r_Jil_ butw_un l'ovu_uu_ ond cout_ Jlnvo _ very l_r_0 lln1_ct

in _ov_nuo bot_u_i_ _97_ _nd 19U2 would roqui_ i_ru_o_u i_ Fod_r_l

_sl_tnncu of _109 millions or 15 _u_cunt moro thnn CONI_IL'_ _I.3

billion coti_to °

co_t _vln_u b_t_cd on nisni_icnnt incr_oc0 in c_Iclcnc_. I_ thl_

o_tin_ conditlonu, tJ_o bu_Inc_u _inn In_llcntc_ t_t CONItAIL could

_o_:i_ _ llttl_: lo_i th_n tho u_tlmntc_1 _|°3 billion in nddltlon_l

Fcd_i _u_i_t_n¢o° Under ti_i_ ol_ti_l_tlc c_c, COdiCIL would l_

_l_-_u_ici_nt by 19H2, On tho otho_ hnnd with un_vornblc condltion_,

C_AII, could no_d _ much _ _.o billion in nddltlon_l _JOWC_m©n_

cont_nuln_ H_od _o_ _ov_r_mon_ Inv_tmont boyond ]9_2.

_d _n CO_I_IL'_ i>_r_ormnnco to dnto, th_ rnilro_d'_ 197_-_12

_ormc_t_ Ai_r v_ry oL_tlmi_ti¢, with n _i_ni_ic_n_ l_cllhood thnt

moc_ _h_ _1.3 billion in _ddltion_l f'_d_r_l ns_lut_cc will b_ _lulr_d.

_vld_nt durln9 1977_ It h_ b_cumo c_o_r tllnt _hc_ h_d ]_n

"do_.ion" o_ _o_vlc_° CONRAIL _ocvlc_ _ulnity continued to d_t_rlo_-

_tu_tlon w_ _o _rlou_ t|1_t CO_R_IIII;| _o_vic_ A_cto_1 tho oNti_

convlne.lngly, C0_R_I_,'_ _97_{J2 bunln_na l_l_n will bo _r too ol_imi_Ic.
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COI{[(AIL'S n_ud for ndditlonal funds has resulted fromt

• Lowur than _nticlpatud frolght rev_nuoI*, and

• Greater than nntlclpated couta for maintalnlng

cqulpm_nt, and for _qt*Ipm_nt runtal and relatud

(JX_Z_UUU *

CON]{AIL'o 1977 freight rovunuos w_re _317 million short of

uxpactatlon_ primarily l_cnusu its volulnO of traCfic h_d decllnod

steadily.

'_o _conomlc h_nlth of tha natlont particul_rly tile Mortil0auta

Is an Imi_ortnnt d_t_rminnnt of thu volume o_ frolght carrlod by CO[I_(AIL.

CL_gJ{AILM, uarvlcu ar_a Is not growing _u fast as certain othar rogloNo.

b_t it i_ oxi_rioncin 9 abuolut_ growth _nd the domnnd for freight

_rvic_ h_u b_oll Incr_ui_g. [4av_rthol_*_ total Tail c_rloadi_gs_

particularly CC_{|{AIL'_. d.:clln_d in 1977!

Change in carioadln9_. 1976 - 1977

Unlt_d Stat_s -0.7%

F_t_rn District -4._%

CO_I_% l I, -5,5%

It I_ _ppar0nt that COI_]_AIL lo_t _om_ of it_ nhar_ of the tall

market a

NARK?:_ 1976 1977

Ualtad .gtat em 22.7% 21.6%

'i_ tam District 39.3_ 3_*_%

O_RAII.'_ dlnllni_Izlng freight vol_ r_loc.ts two m_or

prob_m,i

1 CO_RAIL ha_ providad poor _rvIc_. and it_ c%:,tom0r_ b_Wm

t,rn_d to comp_tln 9 tall carrlar_ _o well am oth_r modm,.

A Moy moam_rn of _rvlc_ _rform_c_ -- t|lo proportlo_ o_

load_d car, which arrived no morro than on_ day |mhlnd

sch_dulm -- _md d_tmriotnt_Id _%_l_tanti_lly nlncn CONBAII.

began op_rmt_on_, _or th_ year 1977 CON_AXL'n por_ormanc_

dot_riormto(l ,om_ S _nrc.nt compared with 1._76.

:
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2. CO_RAIL facod a uuricu of unprodlctablu oatornnl crinou in 1977_

two llar_)h wintor_l coal, iron, ors, and dock utrlk_Ul and tiI_

Johnstown flood. 'l_luDo r_ducud th_ demand for COHItAIL oorvlcou and

U,Jlay_d nolnu froight ,Dvum_nts. Rovenue lout JJl 1977 from thuuo

factors lu _stimatcd at $I|9 million.

COH]{AZL has ex_rloncod oquipment coots highoL- than anticipated

fop two prlnclp_l roa_oils_

• _|o plly_ical pl_nt, pnrtlc_llarly thu car fleot, convoyed to

COHnAIL wa_ in wor0o _h_o t/l_n _l_tic£p_tod,

g COHI_AIL hau n m_Jor problom with it_ c_c ut£1i_atlon.

Imbor i_rodLlctivlty in CONIh%IL Is low. COHRAIL'u labor costs

now o_c_ud 00% o_ r_v_nuP.s, which O_cacc|8 tho co,t/rove,u0 ratio of

any other r_ilromd. _lu manag_mon_ of CONI_IL |*as alo. bo0f_ criticized.

X_ a r©c_t GAO roport e m_n_/mc_t wn_ Crlticlrcd for poor _qt_ipm_nt

_tilicatlon. CO_|{A_L had fail©d is It_ offort_ to bring car utillr.atlon

up to thm 1973 Ponn Contral rat_.

_io ovorall pro=jno_i_ for CO_II1AIL doo_ not np_nr to b_ good.

It_ rov_l|uo_ _ro droi_[J11_g a, _hlppor_ _o_in to bD Incr_ingl_ div0rtln_

t||_Ir bu_In_ to cornering mod_ o_ tranuportatlon. COH|_%I|. contlzlue_

to Io,o wh_b would otherwl_, _ppo_r to bo it_ projected _h_r_ of a

_owln_ market in the _o_thennt.

_cono_c _map_5_

|)0c_,_ of It_ nl=o mad iocatlo_ tho r.x;x_n_ O_ a _oi_o r_o_Intlo_

can b_ e_xj_cte_1 to fmll honvily on CONRAIL. CONRAIL ha_ a largo m_mbor

of railroad yard_, m_ny o_ which ara in ar©._ of high poD_llatlon d_naity.

CONRAIX. spot,tea about 790 yard, ba,od on Informatlo_ compilod by _h_

Fed_rml _allroad Asaoclmtlon o_ tho D_Ipartm_nt o_ Trnnsportation.

Although C(A_AIL has th_ l_rge_t numhqr o_ y_rdo, th_ mlmb_r Im not out

of p_oportlon to ibm ol_e. R.latlv_ to its nl_o (mo_nured In rovunllei|)#

th_ numb_ o_ yardm c_n _ considered a_ avorag_.

_ J-4
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In _b_oluto t_rlno CONRAIL'n yard pro[_r_Io_ _nd OJ_nrntlonu _ru

(_xton_Ivo. CONI_AIL'_ yard owltchln_ o_ur_tlon_ _ _xceud t|1ouo o_

nny railroad coL_pnnl_° About 30 p_rc_nt o_ t_io natlon'_ tot_l yard

o_rationu ar_ b0in_ carried out by CONI{_IL.

LL_tod bolow nro th_ outlm_t_d cout_ for each of _oL1r no1_c control

ro_/tal_to_y otudy levol_ _n tur;n_ oi: caoital l_v_lltl,unt and nnllu_11_ed

co_tll, Tho co_t olcl_ont_ colnl_i_in _ th_ Varlo_10 lltudy iovol_ h_vo

b_en _r0vlou_Iy prooontod in d_tall in _ectlon 7 and, thoro_oro, the

d_ta Indlcatod _or CONI_IL nru oho_n .u totnlo for thou= =tudF Iovole

alon_ with _o total numbor o_ ynrdu a_fectud at oach Icvol.

_lutlm_te d Co_t_

(mllllonu of dollar=I)

_tud_ L_vol Number o_ Ynrd_ CgJ3!t_ _ _tntlnll_ed

I 223 5,707.3 2, 144.6

2 522 6,790.3 2,626, 5

3 7_9 125,050._ 60,720.2

4 7_9 10_,097,2 91,494.1

A co_A_rl_on wa_ mad. botween CONRAIL _nd tho tot_l number o_

Cla_. Z l_ne N_ul roado (1976-1977 lII, t of Cl_n_ I _llrond_ In accocd_nco

wlh _o ICC ola=_Iflo_lon a_,atcm) In rn,2_ct to tho cat_qorlo, o_

Int_r_=_, n_moly the number o_ ynr(1= n;;(t o,tim_to(10o_t_ _or _ch _tud_

l_v_l. _I_o co.ult, o_ t_'_lo comf_rl.on aro dl_playod _Io_ In |arm. o£

pe_ccnta_o_ to _how CON_Alh'n For|ion o_ tho tot_l nun_r o_ y_cd.

_ o._Im_te4 cont_ _or Clanm I ro_d_ only to _oot _m varlouu _egul_tor Y

_t udl_ loyola, 0

_t:rnlmr of F_tlm_ted Co_t_

Stud F [_volu Yardu Coplt_l /_Inunl i r._:_

I 19 14 16

2 22 14 17

• "" 3 21 22 21

g
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Au an ox_mpl_, an oxamlnntlon was inado to duturmlne thu ilnl_ct

on domand if COHItAIL in allowod to Daoo on all of til_ coots ruqulrod

to mo_t particular noino rog_intory lovolo, For th_ loaot 0trlng_nt

study l_vol (_tudy lovel ]) thuro would b_ a dccrenng in d_innnd of lou_

th_n 0.05 purcont. For o_o of th_ more stringent study lovulu (lovol 3)

tim d_cronI_o in d_mond would r_ngo from 0.0 to 3.6 p_rc_nt,

COHI_AIL cmDloyod npproximntoly 95,000 poroonu nu of Hatch 1977,

I£ wo aU_UlnU tJmt t/is numbor of omDloyoos will decrnu_ In tlm uam_

proportlo_ n_ tho docroa0o in adjusted rovon_zoo dorivod from rall

0orvlcou, cmploymunt would d_cron_o from about 30 to 120 employees

to ImDlcmont study lovol 2 and Erom about 700 to 3100 employee, to

Implom_nt study lovol 3. Thlo is t3z_ '._ornt cn_c nit_atlon nnd _ono

not tak_ Into account thu Incroasod omploymont that will bc roqulr_d

to In_tall and opurato t31_ r_qulrod noloo abatement tocilnology.

In 1977 C_BAIL planned to opond $640 million on capltnllzcd

mai_t_nn_ico o_ w_y ox_o_dlturo0, additions _nd Im_rovomc_to# no_r_v_nuo

o_ulpmont nnd rovon_*o cqulpm_nt. Capltnli_._d oxpcndlturo_ r_uir_d

for _tudy l_vol_ I-4 rnngo from 0,4 _orccl_t to 13.6 porcont of tills

plannod C_plt_llzatlon o_ondltur0,

_n 1977 COHHAIL h_d total oporating _ovenuoq o_ $3,219 million,

Total capital contn for .tudy loyola 1-4 r_ngc from $5.7 million to

$]88.1 million. Thi_ i_ about 0.2 pnrc_nt to 5,8 p_rc_t O_ tot_l

r_V_r_uau. Annualised _osto fo_ _tudy l_v_l_ I-4 rn_go from $2. I milllo_

to $91.5 million° Thla in mpproalmataly 0°07 por_nt to 2.0 i_rcont o£

total operating rovon_Ioo,

_u.nt mt_dios bav_ _hown that partial prlc_ olastlcitlo_ of dom_nd

w_i_htod by r_llroad r_vonua _]zar©ll tango from -0°39 to -1.41. t'rom

th_ o_ti_nat_ gros_ _atlmat©_ of ran_j_o on tho dom_nd for tall

trnn_o_tatlon _nd omplo_q_nt c_n bo calculated,

If CONP_II, l_ not allowod to _nl_n its Drlco_, th_ coot to moot

t|m noln_ raqulatlons will |inv_ _m _ffoct on th_ dcmnnd _or tall

_rVic_m,
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]_FI_I_I_|C]_

I. Ro_ort to Con_re.o on COIIZ_AIL [.orformnncu r 1977, Un£t_d Statou

Bailw_y Au_ociatlon. Wn_hlng'ton, D. C., May 31, 197U.

2. C&D 70-174, CONBhIL f'act_a Continuin_ Problem., U. s. C_n_ral

Accountln_ O_Ica, WatJhlngt_n, D. C., October 6, 1970.

3. Othor _aturlalu from tra4Ju D£_u_ 0uch _o Bailw_ A_n and

n_w_Qr _rtlclo_.
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TAfH.t: }(-I

LOCOI-]O'I'Ib'E MID HIHIGHT CAI¢ IIIVHrI'I_}tY

CLA_; I LI_E_HAUL I_AILiIOADS (1976)

NIJHBE_ (_r LOC_ffl_|V_ UI{[T_

_OAD _l

¥A_ I'J_I_XGrI_ CA_ GtJ L_tJ_
f_AO _F*MVICF* _JIV|C_ UF.I_|CC

r^_T_ DZ_TI_fCT

l OllIO 14] IJO0 O 7_,_

_t_ JOLI_'I _ _ _^UT_I_I _U _ 0 1_,4_0

_|CAc_ • _h_l _T_ 1_ 707 _# 4_2_
QII¢^_O_ _I_.l _T, I'^UL _ I'^_. 217 _J_ 2_ 40,2_

n

n



TABLE 1(-2

CLASS I SWITCIIING AND TERMINAL COMDA}IIHS

Uniform

A_ha Code (1977)

ALQS Aliqulppa and Southern RR CO.

ALS Alton & Sotlthern RB CO.

UOC_ Baltimore & Ohio Chicago Te_'minal RR Co.

BRC Bolt fir Co. of Chicago

BS |]Irl_inghnm Southe_ RR Co.

CBL Conuma%Igll & Black Lick RR Co.

CUVA Cuyaboga Valluy BB Co.

IlBT llotmton Bolt & Terminal RR Co.

II{l_ Indiana llarbor B_it RR Co.

IU Indinnapolin Union

KC_ Kal*,nlJ City _urmlnal I{B Co.

KI'f K,.,ntucky _; Indiana Terminal |{BCo.

LT tak_ Terminal RR Co.

MC_ Monongahela Connecting RR Co.

PIIR Patnpnco & Black Bivnrn BR Co.

PD/l_ Philadelphia, llcthlehem & _luw England RR Co.

PTM Portlnnd Tormil_al Co.

SB Sotlth B_|['falo RR CO.

T_t% T_rmillt_l RR Arlsoc. of St. Imtlln

TPMP Tu_etl Paclfi_ - Niflnollrl Pacific T,_rmin_l BR CO.

of Bnw Orloall,

URR Union BB Co.

Uniform

__J___A1hn Cod_ (197S)_

URR Union BI{ CO.
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Tablu K-4. TADULATION OF I_AILHOADS W]IICIICIIANGED ICC

DESIGNATIONS BE'I_EEN 1976/77 AND 1978

C]aLm I 1976/77 Class II 1970

UNIFOI_I

ALPHA ACI

CODE CODE RAILROAD NAbII;

i. _I_ 056 l_angor & Aroostook

2. CP 105 Ca;ladInn Pacific

3. CV 120 C_ntral Vermong

4. CEI 129 MilJ.']ouri Pacific

5. DTS 205 Dn_roit _ _l_do Shore Lin_

6. DWP 216 Duluth, Wint*Ipcg & Paciflc

7. GA 299 G_orgla

8. ITC 354 Illinoits Tarmln_l

9. MI.'C 456 M_In_ C_ntral

10. NWp 559 Nor thwDtlt_rn Pa¢l flc

ii. RFP 663 Rlc|unond, Frcderlcknburg & potomac

12. TM 762 Tc_xa_ M_xlcal,

13. TPW 769 Toledo, Poori_ & W_zlt_rn

Cl_, II 1976/77 -_ .... C1aml I 197_J

HNIFORM
ALPIIK ACI
CODE CODI_ _AILI_OAD _AMI:

I. AGS 029 AINDnm_ GraNt :;o_thcrN

2. CGA 118 Contral of C_orgln

3. CNTP 153 ClnciIm_tl, N_w Orlcnns & T_ P_ciflc

4. I_ 441 I_ul_l_nn & hrk_n;Ja_
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AI'Iq_D [ X I.

I{EFI_'II_['II_NI"111 CUHPI, IANCI_, C_5'1':3 L"OI{ IU_(;ULATt'ItY

UPTIUI_ IJl_t;II31Ull l_l_'dE,'i_;

In S_clz£on 7j collq)ll_lnc_ co_t i:_tll_kt:u_ w_L'_ developed fol: v,ar/_ouu

_'_l_ulllLory utudy luv_l_° Th_ tout; _tJ[zlt_|L_'a 1:o dchJ.uv_ l;[te c,_8ul_L_.o_y

I_vt_l_ w_cl_ d_v_lop_d f_'uln _l_ _m_l/y_£u o_ _.|ch llol_ _lb_aLnmlL p_oc_dut'_

¢o_L_ w_ d_'l.v_d l_rot_l aEI lllventu_'y o1: l_lt_ll_.lzle_ _lltd _qulpEll_nL th_l[;

r_z_UlltLu_y J_V_I_ _|nl_J.y_:d, ll_LIJ_d ozl _;ll_ pc¢_'ltlIlin_l_'y _tll;llyu_u _tLId Co_(;

|)¢:l'_Orln].l|_ u_z_'_[_.ul|_ lllVolw:_| lit tll_ch _41¢J11.[:_11 wut_l([ [)_ r_l_l_f_.l_l|_ _llll

|_'ovJ, d_| Lh_ _(Idt_lollnl ¢lquLl)l,_llL B _:1:_:°_ 1:0 £_l_:lll_:_ti_ Lh_:£_ nol'ln_11

i)|_a_cta_:_.on_° A ¢o_£ _,_vln_t_ Ill _,t_l;_ would lt_= _e_Ll_r,_ _'_uullz_.nl{ _)ra



_J.ztcu il _',_J.llul,_lll+ CU LbJ+:_ |)c_vloub ¢ofJL _I[[il.t_tJJ.u WLItJ Wil_l+'tlIlE(_d to

obLilLi1 il I;]o_'_ l'l_l|lJ+lJtJ.¢ j)lcLtil:t_ oJ_ ydL'd ojf_l.',JLlont_ lllld ¢oul:£J_ ilddJ.LJ+ollLIJ.

_Lll._'orlil_lt._UII 14HIj Co.[ll2Ct(_l| llild dlHIJ.y_l_d [L'LHrl _i_pl_L'dl. IJOtlrCl_lJ, ¢' ",l'bU

_[I_OL'I,III[L_L_II_OCIIIJL_ LII)OIIU_J.II_LII_ tb_ _fJE_.lIli1[._dc:o{_[_L;Co ilCCOl111,1olJIl_

_llc dddll:LOZlilJ. _i+].EcbJ+£1_ iocOl;lOL_vc+J ilttd ild(|J.l:lo£11£J. _bL'ou6b clz|)+IC.[_y

_'_quJ.tl_d by uulIIlendLIz B IlJ+L_IIL o[)_1+IICiOll_ J+ll Ly[_Icill y;IEdlJ, i(e£J+tl_IZl_llL

o[ tb_ ctiLJ+z;;_ILed cou_tJ conuJ+li_ o£ Lbe L'olI.owlII B IL_llilJ:

• Acqu+_u/LLo£z o£ ttdd+LL/Ol|lZ+L l_lod t'_+[tlt-cd I:o uxl+JCJ.l+_(_ £1_+,(:

y(ItdO i_o ilc_Ult_lloddl_e _h(" Lbt'ou_Jl CIII)L_C._Lyr_(lULt_d by

• /_Cqllllj_OII _111(| _,IILI,_LI_I,_,_]*OII OJ."lit0%' L,%+IIC_II_ _l[Id

_wil:clm, Lo _icco_l,[odil_e _Zlt] fil¢lliLiltc flllt yilz+d

OI)_CIILJLu£1U L+UtHI_I:III_ J_L'Olil CIIK+(+II_J+IIII_IIL O[ ll,_hl_

OJ)_ L+_ I OlIU.

_hc t+IILL011I_c(I colli_J to _[)£ilid yIIL'd Jill|d _ll:_li:_ _lll(i +_£1y _IIllJL_1oIltlJL

l_l.'llck i|l'_ t)ll_l_d _l[)Oll l:bu d/J_Jlllll[l_JLoll clu_l: _CCilJ+V.tl_ I111_ C_II/IOJ+['J+C_ll_[Oll

i_..+Jr_ wouJ, d J.llc_'car+_ by 33 p_I'CCLZ(: whJ+lc Lbe dol)l_rl:ure _ru_ would

_llCt_+l¢_ by lOO l)t_tC_ll_. Poi" tJl_ col_C C411C_JI|_OIIH I l_J+J, yzttd_ O£ _I

y_Itll BCOI,_C_EIC_I WI_I_|+' +leilJtll_!([ .l'or ¢:_Ich y_ltd Ly|)_ II_ _X|)J_lJ+ilt_d J.ll +_ucl:iOll

_) O£ Lb_ JlilCk|;tUUlld Doculnclll:+ +|'h_: J,_llid V.IIO_IJ _tu Jlll_ll_C_l_ _O _llOl_e

0_¢:(| 1+or _:_(:_ln_l_l18 ,[+|ll_I _.lc(luj.tll(:l.oll cor_l:u j_rl 5tlci_lon 7, '),'llu dOl_.l.v_l(:J+o[l

_dd+k_oO_J. LI;'++.c'+k+O.Ilc| I_wJL£cb_ illOll_ WJ.£11 c_/'lLjLI,ull:¢ld II_W £r_lck _lld tlwi_c|l

_'+IbJ.e J._ IJl;ow_ Lhu _LIV_:_i._d _lllllllil_+J+:cI| co_£ _l+LJd,_t_¢ll+ LllctL lllco_+|]o[ '-

£1(:_ £h¢I /_¢l,_ll_ld'_ll_ I_1] Ct)/l_li llD/_OCl.£1l:l_d WL{:II C[II.'tlI_._ITIUII£ O_ ;II.RIII:LJ.ItP.I

_cCJ, vi_+tuu. CO_C. [or ;_W Lr+lck _l_zd J_nild wut_ dlllllll_tJ.,_d OVI:C I! _(j _'llltt

p_.'J.o(l, _IJ*llL_rlItllC_ Collt/£ J[t)_ i_Jl¢l _ICItI_.L_OII_J, _III(I lllld uqUll+;tm.l; h,_vu +11,o

_ypc o_ _'_11 y_z'd _Cc uhown In T_Iblc L-2 _lliio. "_ll_y wcrc c_llcu1_zL_d by

_mtlcl|)lyJuF. th_ c._Lm,lc,_d cook £or c,tch Ly1_c o£ y,_rd by _1.: Lo_l izur, b_r

o£ _+_ch y_rd _yl)e. Tll_ _o_+tl i_umbcc o[ y,lrd, by Lylm _ru lluccd below.

^ i_e+cd ,1_o_i l+urt+on+_l col;_ltmlc_C/olzt_ Vl_l C_lui)hollu colzc_c_ wJ._h

l':nB1tt_tc_, _ic_ _h(_ RF&I + y+_rd in Al_ndrL+_. V_.. _uld Gellm,n

Rct+cnCC|l Ao,oc_,+IL+_r+../mlkJlzravLllt: + P+I.

I,-2
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TAI_LE L-I

ADDITIONAL TI{ACK AND SWI'I_II J{ICQUI|d:MENTS

No. of I_]ngth No. of Cost/Zwltch Total CorJt

Yard Type TrackI_ of Track Cost/ft. Switches ($103) ($I06)

II**I_p Clasnlflcatlon

Flat Cla._llfic_tlon 12 4300 $50 12 25 ll.o

IndLtstrlal i0 4300 $50 i0 25 2.5

Small lndttstrlal 7 3300 $50 7 25 1.4

.' i/



TAIILE I,-2

ltEVISL'D ANIIUALIZHD CODT ESTIMATES BY YAILD TYP£ AND STUDY LEV_I.

Cost ($000)

l_v_l 1 Imvul 2 Luvul 3 I_vel 4

Ymr(1 _p_ Per Yard Tot,ll Per Yard Total P_r Yard 'retail Per Yard Total

lh]mp ClnrJui fIcatJoll 29 3,600 35 4,400 231 20,600 1,005 124,600

_, Flat Cln..iflca ti0n 5 5,600 5 5,600 4,637 5,161,000 ** _

7,013' 7,80G,000. 31,832' 35,429,000,

_ndtiu trial 5 6,900 007 1,115,000 __ ^ *

12,075* 16,6'16.000'

Small Ind.strlal 438 679,000 ** **

, Eutlm_tQd costll Inclt*dn land acqul#Jltlon to 0xt_nd property line to achinv0 t||_ regtIla_:ory stt*dy

l_V_l and aasum_d noln_." abat(:ment technology ]las nc)li_vcd a property iln_) of an l,dn 70.

• A Denotefl t.hnt n.timate.d annt]ali_d costs woLJld Incltldo Imvel 3 COIlt:I plus pt_rc|la.c_ of land for

buffer zone to ochlmv_ thl, iI_v_l (I_.'vol 4).

.'.
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'l_ll_of Yarc[ "I'ot_l]Iiul;,bc_rof Yarlhl

Ihliilp_laatJl_icilLlon 124

Flat ClatJai[Icatlon lllJ

induutr£al I_81

5[_i111] Intiutltrial 1551

GI_A_I)I'i)TAI. 41G_

l'h_ eut£n_Itcd ca[l£t_llcouta to ach£12vc the ru_uhlLory eiLLidyl_vels by

tyl_C _[ yard ilr_ uuli_ilarlzcdII_Tdl)Ic l.-_°

l_llucdul)onlLhe t'_fll_!dCiLl)Ita_ilnd iLnnulili_l!dcoeJt vti_imlILcu _i;

achlcvu thla wlrlOUlJ rcSulatory atudy li2vi21uDDcvcral t£_Lc-pllaac(l

rc_u1_itory Icvi_iu wcri_ conaldcrcd at_ l_otcntillloptlOnao "l'abl_L-4

tJul,uiltlri_ca_hi_kcy v_rlilbli_u el_[lloycdIn _llc_dccIIilon pr_;cC_Uo

Th_ |Jropoacd r_lluliLtlo_u could i|It'cctlya_[cct twt_crnl_loymCll_

l_c_lltlt_ _ind cql_li_in_ilt.The t'ailroad IIldimLry coilhl cxp_i'Icnce il

_c)_ _n_Iclp_l_d chililS_oin _h_ total opi:ratlrL8 _CVCLILI_ O[ railrolli|tl

p_opo_cd° _|I_ at_l)l_iii:t'noll Lh_ _/_h_r hand could cx[/l_rlc.'l__Ixllujcr._i._

o£ _op ti_ _w_ |tundri:d_m[_Iny_ctl. '[hlt_llzc_afJ_ takca into _icco_in__h_

#lYc'.rilli_i_l_ioyInqlngc|tanlltli't!tlll_B8 l[_om th_ p_ocu_i_c_l_ _Lni|[il|l_Ic_l-

_:mplo_mcnt u[_e_ i_ Lil_n_ i:atii_m_cd _o 11_lln _ipl)_oxIIm_tctwclvc

ill|l_n_tly_kno_ _collomlc IrapIlc_o_ blluk_il_Li'oi_duim w_ll li_ _ho_

r_c_nL1y _orsanl_d _o £orm thu C_nt_ollda_d R_LII COrl_catloi_ ({_ttnrall)

ChicaSo# ililwmlkec, ._. lJm_l 8 Pi1clfflc; Chicaso# Kock I_Innd 8 lJILc£_Ic;

and |IU_rlr_owi| 6 t;rli_. TII_ _mtllmlt_t| n_:t _I_l_J_ylnc.|tdccr_u,c _o_ _hl;u_

_ada tutnla abo_t 400 workc:rn_ wiz:h over ]00 _rllcra rula_:cd _o choa_

£1cm_ c_prlaln8 l;onc_ll, (_hla nc_ _apl_ym_nc ll_c/'_nc in Included In

n° the i_vu_all ampl_ymcnt l_pact _o_al _d_owa _ibovc _ur the prolHlu_:4

rallulatory l_v_l_.)

i I.-5



TABLE L-3

ESTIMATED CAPITAL COSTS BY YARD TYPE AND STUDy LEVEL

Costu (tho%*uarlds of dollars)

Yard Typ_ Lev_l 1 [ Luvel 2 L_vel 3 Lcvul 4

IIump Clausificatlon 122 148 470 2,441

Flat Classification i0 18 36,5S3" *_

Induutrlnl/ 6 2,790 • * _
Small Ind_*t*tri_l

• Eutlln_ted copit_l touts iNcl%Id_ all noluo abatement procudurq_i and

the roflned coI*tu to achlove this regulatory study lev(:l.

• * Indlcatcs that cost** for L_VUI 4 would b_ greater thsn those of

L_vol 3 b(Ica1_su of nu_:d to ocquir_ b_ffor land.

_,-6



TABLE L-4

COHPARIS00 01" OPTIO_IS

OPTIONS Av_ragu Ratio End-Yo_ir CmDi tal

Ldn L_vcl I_md Tlm_s AnnualizQd Annuali_._d Avorag_ (2000) Invc,tlnent

in dl_A in YoAru _t_zi_Eit_J Couts l]onofit/ _nofitu Co,to

AENI 103 $ _ 106 Co_t _I_NI 103 $ x 106

(1) 75 3 62.0 Q.I 7.8 72.8 37.8

(2) 75 3 214.O 11.9 17.9 200.6 51.1

7O 6

(3) 70 3 242.3 13.6 17.0 200.6 51.1

(4) 70 3 270.7 27.3 10.2 330.6 91.0

65 (Ih=t_ 6

Y_rdu

Only)

(5) 70 3 584.8 4030.6 0.15 751.6 35,790.5 _

65 6 (504.0) (5560.6) (0.11) (751.6) (56,522.0) b

NC - Non-cor_tlbl_ ;rand U_a, _Q_Idmntlal/Comm_rcl_l.

- Tranafar of nlghttlrn_ activity to dny tlm_.

b - P[irc|lane of buffor l_nd to nchlavQ a 5 dHA r_du_tlon in noltla from Ldn 70 to Ldn 65,



hl ScctLon 6_ _Jlilruad cloimc prop_glstLon i_ndhuzllth alldwulfa_

i;iodcl_wl.'r_tlcucrlhed. There h_lu hc_i_ conlild_rablc d_bat_ .lu to what

role. if any. health and wclf_Irc _i_'uto play li_ the li_cncy'lldeclulon-

lilllklli8_i_ilyu£_ foi: ra£}[i:oadllo£,e _'_l_uhiLlollll.The A_uocllltlon of

Aia_rlca_i R_lilroadu hau arBued th_L h_a1_h and w_l.fllre ili'_to hc

kotally _bucnL f_om _he lil_cilcy*uconoldc_'al;lou becilliucth_c lu llo

lllclltlono£ heal_h _indwcl[aru_ p_r u_. li__;_ctloi_ I? o[ tlleAcL.

_Ic do liok uhllcc t|i_livlew.

Thu Nol_c Coi_trol Act 0£ 197_. 42 U.5.C. 41)0LeL ucq.. llillch

|illlc_'lll_|i_dli!;yupon EPA Lo _Kuli_tc noi_. _a_cll "Lhe poll_y o£ thr.

Uili_cd _tl|l;cllto |)roi_l;__n _vlrulli_i_nt I[o_ Jill Aillcr_Lcali_[rt_ _roi_

nolue Lhat Jcopai'tl1_eu _hclr |lealLilor w_If_ir_". 42 U._.C. 4901.

Scc_ion 17 o[ that A_L. which _quli'e_ ,Landardu oll Lhe f_ic£11tle_

and _q_i_llllleliLo_ i_i+_ILi '-tall c_li'ri_rli_dlr_c_u I_PA I;o_

_nlldli_'_lll_hllt rc_l_£ the dcllrce o_ nol,c _ducLi.Oll llchl_vllble

chroullh _plillclltlollu_ th_ b_ut avlillllbleLechnoloSy Lakllil__n_o

_¢colinl__h_ co,t o[ ¢o_pLiallcc. 42 U.ID.C. _igi_(a). _lhlle _ila_ c|larl_

d0_llno_ llicl.udu_inp_c1[1_ blil_ulcl,l_o[ i;h_ ,_cd_ o_ publlc health

li0iRIL IlliiVoJ.l|o[ il|[O_l_tlon culIcul_li_li_i;holi_li_i_d_.

r_duc_oll _chnolo_ly wJ.Lhout h_Iv_lill_i, a iluid_ iillola_ couL_ol obJ_c-

ll,,e,a h.w _:_[£ecLLw: cechnoloSy la In _¢c_)mpll,hi.8 IL. objc._t.lvc.

Clluli(:ll l:il:iLi;cnci I:u col_plaLil, It la r._:,_.on_til,_,thai: Lh_ nol._ (k._-

crlp_o_ ..(_d h_ un_ Iclu_ rula_.ul_ bu.r. uo h_al_h _nd wulf_re. Fur

gill. i'_llliOII I I':PA hiui Imud hd. lia tllu llulicrl|)£iil_ i_il llllli_lili tile

_£[_c£_v_lll_lli o£ vn_loiili _ypcli l/f awllahl_ L_chnolotiy lliil| go

• llll:lll_l[_' LIIll Illll_lll_lll

I3_o.II I 11_ Ill noiz llOlililbl_ _o lellllli_[_lll 7 Llikl_ lll_O ll_clillnt

h-ll
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coutu ucu ilflpo_ed. The vccy b_ut availablu technology i'J not alwayu

a£ford_iblc, l_y the _amc _oken, th_ Br_atc_L r_a_l_ll)le cuuL that

could bc II_pou_d £u not alway_ jllut1[i_Ibl_ by tile obJcctlvc_ o_ the

rcBul_tioll. Yt,t th_ Noluc Control Act docu l)_t _Ly Lhat I_o coutu

_ho_ild b_ impoued upon tho indu_tcy, l_athcrp it i0 il_hc_cnt in

_cction 17(_L) thaL thc coutu theft aru It_ll)oucdfor 1_oi_c control muL_t

bc rcL_uon_blo° _hc only l_c_ini_of J_l_Ii1g whcth_r Lhcy are _ei|_on_lhl_

i_ Co uc_'utilli_.ewhat Lhuy purcha_e_ _md the only utility o_ nuluc

rcductlon iti Chl!pr_tcctioL_ _[ health _nd wcl[acc.

Azl iLddltionLil _lay Jtlwhich l_ubll¢ health _Ind wcl[are _tmt a[[ect

_out _|_C_inlni_tionu Iu i_ _el_ctln_ Lhc typc_ o[ _ollt_o_ th_|t th_

_uilcy will r_q_Ir_° I[ EPAj _or in_:_cc_ wc_c Lo dctccmil_c Lh_L

th_ _'_il_'u_dindustry coul_ c_pcnd "X" mLllioz_ dulh_r_ pcc ycac lot

l_o1_u COl_t_ol_ it would b_ irr_tlon_ll [l_ibllcpol£cy Lo t'_quicc thIlt

thcu_ [undu bu tJpcnt i_ _rc_0 wher_ no oIl_would bc_cfit [rom th_,

£_ there w_u i_nother w_y to l_c_fiL "_" |_cu[_l_by ol_c_|i1__ _h_ _amc

"X" ziiilllon(IOlII_CU_r yu_l_.

Ii_uul_i_ry_ Ei_A ll_tuco_cluIl_d that llublic he_tlLh m_d w_l[_cu

pl_yu _I_ i_portant col_ in =uttinB ut_mdacdu undue _ction I7 o[

_I|_Hol_= Cont£ol Act. It II_nut within th(:pu=vlcw o[ L|i_Act [or

_h_ _cncy to _I_ utlmd_rd_ I_l: c_tu thI_t _t_:unr_imoN_bl_ Just

|>=cauna Lh_ p_Ibl_c h_II_It|_a_IIwe|f_ce wut_Id bc _'vc(Z; fo_ Lhil_

_=_u:l_ th_ _md_z_dr_ DrO|_OU=llI_ thl_ r_Bul;itlo_ do not _(lUi_

_biIL=_t to cllulevul_ ll_c_tl_=y to pcovldu tot_l p_ot_ction to

thu public llc_ith im(lw_l[_l_u, l|owvut'_In _m_e_il_ B _h_t _Iv_il_|)le

_,._chNo_o_y c_|n llcco_])_Ir_hi[_t_mu o_ _:Illli_g_ul llOi_ Eedl_c_iOl_

in d(It_Inll_InB thc_ lll_it, l)_lyondwhich co_tu :_ho_lldl_ot b_ iml_osc{l_

,_tld in _=l_ctill_ _hu type= o[ control, LlllIL _hu_Id I_ l;nl_o_ell_t

tlltlL l_vol o£ _x|_cnillt,_e_ coI_ill=_'_tiOll of thu ui[cct_ o[ noi_

_=d_cti(_n on J)Llbllchealth and wcl_are _I_ wlthlt_ _h_ i_tt_nt o[

th_ Act.

_v_r_l o[ th(:_Itern_tlvu _Bl_to_y l_v_]_ (OpLion_ i tl_IHl_ 5).

I,-9
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'I'AD LE L-5

VARIATION OF Ib%ILYAItD NOI_CE IMPACT WITII

ALTEllI/ATIVE IU_GULATOI_Y LEVELS

I ,*pulatlon Equivalent

L'xpo'Jcd NuiBbur of

Mnxlmum Allowablu }Ioiuu I_vol TO Ldn Paopla

at Raily_rd Boundnry >__55 dB Impacted
(Et_I)

DASELItlE (without noi_ rcqulntlon) 3,946,490 1,116,410

OPTION 1

All rnll yard_: Ldn - 75 dI_ 3,754,000 1,07D,690

|}y 3_nuary I, 1902.

OPTION 2

(a) All tall yard_l Ldn - 75 dB 3,754,800 1,070,690

by January i, 1902_ _nd

(b) All rnll ynrd_1 I,dn - 70 dD 3,260,900 8_0,030

by Jnn.ary i, 19fl5.

OPTION 3

All tall y_rd.z I,dn - 70 dl_ 3,260,900 880,830

by .Tanu_ry I, 19U2.

OI,TIO_I 4 •

(a) All rail yardnJ I,dn _ 70 dl_ 3,260,900 880,830

by J_nunry I, 19_2; _nd

(b) Hump Cl_.alflcatlon ynrd_ only 3,115,400 830,810

_t I_n _ 65 dI_by Jnnlmry i,

1905.

OPTION 5

(_) All r_ll yardnl Ldn - 70 d_ 3,260,900 000,[130

by January l, 1902j nnd

(b) All tall ynrd.i I,dn _ 65 d_ 2,010,700 409,800

by ._nuary l, 1985.

i
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"_llu bo0ulitlt2 level J.ildLclltt_ t.he pt;puJAltiult expolietl to rliiJ.t'udcl

f_lcllity ilt_d equJ.puuut 8enur*lted nuJ._u t2qtL_ll to or _r_itter thnn ct

d_y-nlsht dlver_Sc uound luv¢21 of 55 dll lind t;h_2 correupondlnll equiwt-

lent t_utaber oJ_ pcoplu Itnl_cted by thJ._ nuiu¢2° Tht2 b*aueJ._n_2 levuJ.

I;c|_rc_t_ll_U tllt_ unrtqtuJ._lted c_tt;t_. The ll_forlTl_tt:toll _ho_n for 0p_fon_ 1

through 5 llhm_ra_e thu clmuliu _u popull_tlon _2×l_u_Jt:d _lud llnp_tcted

_ronl t'nll_o_td y,|l'd i_enel:ot:¢d t_oltH. _ _u _L result of Lhe _Lt:lt_-|_h_lt;t2d

resul _ttory levelt_°

L-il



APP l_/iDiX I1

I'ILA(;'[1UNAI, H'IPAG'[ PRUGI_IJUIIJ_

_ll ll|tl2[._r*ll Cl_llIUlll. o[ till _2[IVl_'OlliitCIILll/ IIOJ.LII_ _lU_12tllil:l_2[ll. iU I_0

di2L_rtulileor cutimdte tiledl_tributloi_ u[ th_ '_iFoued poFullltlotl to gJ.vull

Icv_IzJ of nolou for" 81vcn lt_lll_Llu_ o£ tlmu. Thuu) be[or_ J.titl)lumunt£1_ B z_

project o_- actioll) ollc Mlould [ll'ut charactc=lze tile _lotl_l B noJ.uu

U_l)u_urc dllJtr/butioll o[ the l)Ul_ulat£oi_Ln thu llr_:i_ af£ucted by cutimilt£. 8

£11_ tlttl,2)u_ o[ I)_opl_ u_l)ooe(l to dl[Iet'ellL m(Igl_£tud_a of t_uiuu au d_,l_ct'll)ed

b)/ ul_t_lcl_ /)ucll ll_ tll_ Dlly-NiBht AveraSu Sound| l,i!vel(Ldn). _l_t) thu

dl_ttlbtulull o[ people who may be c,_po_ud to s_ol_l., lmtlcipatt_d z_ _1 _c_ult

of z_d0p_ls_ 8 vlltiouo l)l'oJuctcd il/tei'nl_LLV_u Miould h_ F'z_dlct_d or

_llnlsted. We C_HI Judfic tll_ et_v/_onlauntill llnpl_ct by uiZZll)ly collll)a_ln 8

ti_t)_ uuc_:u_lv_ l)Ol)ulil_loll illt_tl;ibutiul_u. Thll_ CUlSCCpL lu llluut_llted

in YlBur_ [ which c_ZJl)al'Ull Lh_ cULllilat_d (Ikt_t_ibutiol| of Lhu population

Fc£ur to l_tccFLlon o£ a hyl)oUhctic_il [)roJcct (Curvu A) wlLh Lhc

popuhlt_Oll dintributlon .Lftcr i,q)l_h_litl_tio_l uf tile project (Curvu B).

l:'occ(Ich utat£eltical illu_L'ibutlon) i_ulall_o of |)_Ol)lC ai'_ ulll_piy plotLcd

d_c_llul_ to all _tbiL_y unit o1 nol_. A IIt_l_ute of _lui.c lmpllct'll_

_l_sc=l'_ll_d by t_ilmill£n 8 th_ Iflll[_ lt_ po|ll_llltiOll dlt_t_lh_ltlull att_lbtztablu

(:lE|10_ to lalc_u_luul| or l_l_/)c_lefl project tcl_iL_d i_o1_. Such £olnp_ltl_o_l_

of [llll)tlll_tlon dlHt_lblmtionl) _llll)w ut) to dcte_lnlnu the u_tCllt of _loll_u

lznp_lct 111 tl_l'lntl o_ cllllllBe_ 111 thu llui._u= o[ peOlll_ U_l)O_u(l to d/_[ur_:nt

l_Iv¢l_ of nulue.

'_h$1 llltclll)ll;:/ ol' I_llVgrlt_/ o[ II Ilulll_ llapelct1_¢|2/I_ll cV_iIILIICd Ily

COI01111_lllli tl|c_ duBI_uu of llOl/ll= ¢IRl)O_lll_ll With o_itill)lu I10_.11__J[[tlCtt_

C_1_¢1_1) whlcll clll_t lsl the [oH;I ill" (ll)_-_tli)OllU_ or ciluuu-_[[¢Ict

r_:l_tlon_,hlpu. U_ln8 th__.)l_ c_ltll_l/I) the i)rob_fl)llity or milSllltud_ of iln

_ntlcll)_tud _fli_ct c_n ht t#tlitlut£cl_lly I)l'_dlctud [rum knowleds_ of th_

llOl_u CXl)O.tI_U t_clll'_ud* Illl_u_zltlvl'- l_t/l_lDl_:ri o[ thu (ll[Iu_cnL _o_

oi[ lloil_(l ¢1[_1C_11 Cl'lLl:_lll (1_11 8_al_hlcl_lly ilit_l)li_yc(I 111 1"1_111_1 i. ill

81111(II'(II) ilo_u-li'ulsi_OllriU [lllll2_lOIlll I1£1_ /It_ltl_l:lCil_l_ d_rlvud [£t)_l nui.u

; 1_-1
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t)_f_CLLI lll[O_l;li|lLl(.lllnnd u)_hiblt_d au Lincdr" ui" cuL'villncar ['ciliLlonulzll)u j

o_ _olabln_L_1onu l;hcc_of° AILhoush thcuc L'clnt;1oHuh_l)I_ 8_1[_t'(_1[y cci)ru_)unt

_ tlt(l_J,ut].ELl_ I)IIV_r_|_t:)lI.'_LI|)OLIUU)Lhuy Ill_|y_IIUL) DU d(_,_J.llt_d_or ,lily _,_V)_I_

l)O])ul_It.tollpucccnL11u° Thu tJl:_iLiuL£¢,_l iJCobab11J.Ly o_ _inLlclpal;ud 1:ml_n£-

rude of _n _ffuct _IL _i 8Lv_n no£uc cxl)ouurc cnn bu Uz,L1111_ILuduuln£_ Lhu

n[)i)rul)['l,_l;ufunctLon, For" e_Iillplu) m_ uhown ].n l:lliuru 2 uuln_, the 11nu_r

funcLJ.on) Lf J.t l_ u_L_blluhcd th_IL _ nuuLbut' _[ i)co_)l_ nt'c _put_ud to

wl_uu o_ l,j) l:hu inc].dunc_ of u upuclflc _'_uponu_ occurr£n 8 w£thln

l;h_i_|)Ol)U1_itJ,on w_)uld bu t)_ul:Lul;Icnlly i)t'_dlcLud at: _U p_l'ccnt,

A illU_.'CoL;)l)rUh_llt_Ivl_,Ibul_l_ul;i_nLo[ u$1V].L'ull(llttnL_llllt)ILll._I_zly bu |)l_l?-

£or[_d by cro_m-Luhuh|l;Inl) both Indlc_I) o_ u)_un_lty (nui,_)ur of l,uol)]u

UXl_OUCd) _iLl(|J.n_unulty (uuvul.'1_y) o_ I_I)_LCC° _o |)_C_oc_ _uch _In _uuuuu-

|;lentwu ii_uu_ fll_u_ u_(_iuLJ.cully c_l;l[_t_ l:he _Ivun 1_vu].) Lj) by

_i)})_yln[_ _Ju£t_Iblu noJl)u uff_Lu _It11;ucJ._. A_ u_ch luvul) I,i) _hu 11ulmc_

ul)un _11 _(_upJ.u ))o uxl)oucd i:_ _hun obl;¢lln_d by u£_/)ly coliL|)nc£n6 Lhu

lluf_ibucuf |)uop1u u)_})uuu(l w/.l:h Lhu (n_|l_n11;udc ur i)_ob_IbJ.ILLy uf thu (InLicl-

: Fit_ud l'uui)on,u° AN l].lu_)t_n_ud J.l_F1l_u_'u l) _hlz _)_unl: o_ _ nolz)u J.)_)i_tcl:

i J,u funcC1ol_&].ly dcuc_Ibud _Lt)_L dlu_rlbul:1on uf _|)ouul:_zJ0 T_it_J) thu

l:[)_nl£_al_ u£ _l]. uxpoul_ru_ i_ _ (1_l:l_£blILLol| of |)_ul)_u who _'u _fucl:ull

_o v_l_,Jtn_ (lul_l'_uu, _hl. I_ny he _:xl)l_uulJu_|by tm_.ll8 itn ucl_(ly o_ InnLl_.x J.n

whlci_ th_ li,_v_rlL_, of J,_li)(_cL_t c(Ich L I L_ |)1ot_u(| _IS_,tl_l: thu llUl,;bul:_

_)uolll¢l¢:)_DO_)_ (_I: l:hat 1(_vu],, _nb_u I l)iCcuultl;u_ hy|)oLhu_Lcnl (Ix_m|)lu

"i'AIILE l

I,_AIII)},I_UF fill*ACT HATRIX ]_'OILA llyl)u'rlli_'l'[l;AL_IITUAT[UI(

IhIHnJ.Ludu ur P_'obtlhlllty

_xFoe, urc). N_,mb_j; o,f l)u())iL_A ._)[ lt_)_)_2_D.ur_ In l)_rc_nt

l,}. I ) 200 ) (JUt) 4

Lj.+l 9O[})OOO IO

l,A.i,2 ,_()U) oOo 1_

I..L.)._j _0 ) OOO _0

)i))

l.t.),n 2 ) O()O 85
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OV_II|JII[IOII41|l|coia[l_It'illollol l;];lny (ll[_l'dn_ l_l_ii1ni.H_Itucmltivuu.

Ubvlouulyp ct'_lLln_ ia_lltil_lu_lt'r,_yl_ u£ pol)lIJ_IL£oi_II,Ip_Lctin_o_m_iLio. L_

qu_£o _tililb_L'_O_l_; _ltd uuZ)u_(JuuIIt cuI;l|]_rlz)uzlB _UI_W_t!II ct)lll|)l(_ d/l_;l

tllbulil_Lull_ _;el_u_l_J.ly [elld LO b_:culau riomu_ll,lLu uubJuc_ivu. Ulllit 1_

_lunC _/hicll l_lco_'poL-atuu b{_th .itl_rlbu_uu oi c_cu:tll:y ._lld lntcll_il_y o_

li;Ipl|c_. Accordlill_ly_ I:11_ lla_ioil_l Acad_lily u[ _cluilu_._ Cul;ll;t/LLu_ olz

Illu_le_uuCicz_ _uld lliol;luchllllic_ (CIIAIIA) h,m [-deumln_ndud _1 pEocudurd [or

dnu_uuln B _livlrulil;lelt_,ll ilo/_ l[_[}_lcL which la_ll;JiulilllLlc_lliy tllke_ into

_lccuuu_ buUh u_u_i_y _l[}(l inl;ulllii_y o[ iinpael: (1). 'lhlu I_'ucu(luEu, _hu

il_lu_iolldl £11q)a¢_ i;le_hod, c_laplt_u tuC_ll _lolu_ /mp_lcL by _il,_l)ly uuunLln_

tllo nul;ll)u_, u£ puoi)le _'xi]ou_d Lo llolue ,l_ di£iuten_ luvulu _ll_d u_il_-

c_,t_til_ lu _t :_inl;/u immbur v,_l.u which rUl)C_uun_u ch_ uvur_ll m_ls[llLud_

o[ che /mL_tc_:,

Thu |lu_|_on_ o_ Lhu £E_ic_lon,iI Iini_llcL llii_lly_l_ inu_hoc|u lu CO

qm_ltl_li:_ICivuly dl_/lllU _lle lm;}_c_ oE iiollle lll)oll _11¢ I_ui_ul_lon _'_l)UUUd.

l'hi._ in _Irn, £_elll_l;_u _¢_1du-o££ utudic_ _lnd eulzq_lrluolm o[ chu

llnj)llct: b_l:l#ul_lt diilul_unc pvuJec£, o1_ _llLu['il,lcivu uoluCiu[I.. _l'o _tccom-

pIl_h a_ll _;bJ_i:_ivu cul:i|_ll_iv¢: eliVlt_uizl,_atit_JL mnllyz_l._ Chu E_ictloil_ll

II;II_I¢_oE l_itllll)_>Clloudtio_" _'uilpt_e u_l_h u[ Wllleh lt__xllo,t'd Lo ;;

i_ d_:¢ll:l,lln_{! l)y latllLlplyllll_ LII_ ll_ll_h_!l" u_ l_.'ople IEutlidlliB wltlllll £hu

uL_t_t._ic_ll l}_Tul)_bllity o1: I,ui_nlLt_d_ u[ mi _l[iLlcill_lt,_(| Eu_l)unu_ ;'L

E_lllctiUll_lll_v du_lvtld _t'm_ cul¢!wln_ iI_l.u i_{L*t:ctu cElt.till. '£11_ _oC;ll

II,_I_CL. o£ Illl ll¢_lKllllll_llOUllu (1).

• " {JE_)l)_)_£_oltl)£;t .o_r_ _mL)_C£ ¢ml_ [to /Ollll(lIn ¢_lllill_1_;Jlbot'Jlou(l_;U_|)_Utli|CO

llUl.r lew:l. 0£ .lily mo(lu¢.[u WlIIIt:. Altliull_ll l,UOlll_ llVll;_ in l){i)_imLcy

,n

[

,i



l£vlng furthec awayt thlu docu lloL Lmply tha_ tile latt_L uhould be cut,fly

_xCi_Lded [rum lJn auzJcautzlcnt whe_u the pucl)ouc La to obJvctlvely _zlld

quanLLtat£v_ly evaluate tltu inasi11tude of a no£1_c Lt_ll_aCt. Puol_l_ expouvd

_o luwcr l_vela of z1_lltl._ may ¢_111 cxperL_zlc_ dLn adveruc itflpactj vvctl

thoush that Ir_pact |n_lybe i_laall iii :tl_z_ittiilc. The fcactlo:lal £111pi|ct

i_Lhod conultlecu Lil_ toLal llnpact UlJ_ll a11 p_oplu expuucd to nul_e

r_cos:tl_In 8 LhaL tJoi:_ IIld£v_dLiiilt_ i11cuc a a£_i_IflcanLly _c_aL_r i_o£1Je

c_|_ualtre Lhan others. Tile i_roc_d_ir_ duly aac_itlca mo_ Ln_JorLancc Lo

the ttlorc _cvc_ly _f_cc_ed populatlon.

hu dlacuaued prevlouuly_ any l)rOcudure which cwllut_gca the iralmcL o£

n_lu_ Ul_n p_zople or ghe i!nvt_'_ltl_e:_L_ _ll_ wt_ll zm the hc_lLh _md bvhavloral

corl;_0q_,lrlc_I_ o_ lloll_t_ _OLiUL'_ tllh| r_2Utllt/ll_[. _:utlllrluLIJ_y _'_IC_IU_kH_ IrL_zJL

_ncoL_pau_ LWO b_Lalc clelLicnta u[ that lllll_acL _at_a_l;_n_. Th_ ltnL)_|ct of

noit_ mt_y b_ l_d:_:L_t_£v_ (1.eli it faay u_v_l:_ly _l[fccL _ f_w |J_oplc) ol:

_t:_:flaiw: (i.u,_ Ic t_ly _l_l_¢zcL a l_rs_r pul_L_l_lt:L_lt l_lla u_v_c_:l_/).

r_u|_utlu_ vlt_/_a |)_opor_iol_l_uly wL[:_ Lhc t|cSrct_ o[ t_t_lt_ c;_l_t_a_ll_t_ P _._°_

_|l_ _r l:h_ _otl_r_ D _hc _n01_ a£[tn_.[ict_tt_ _kl_ _u_ol_u_. /_cht_l_

_tnd _x_ult_lty t_ no/_u_ Lrap_c_ 1_ w_u_d be a n_£u_p[_l_ca_lolt uf Lh_

p_oc_dll_ _o iIlu_,_ll tho_ |)_:raut_u u_:vur_ly £1nl_at:_cc| L)y _Ja_: In t)_dur

I:o _:nhaL_c_ Lht: _l'¢l_:onnl_n_ of a _l_uif£t:_lttrly la_[_Llr z_L_ltl)_ u[ p_:_l:.[_

who al_t: _t_'c| I:o it l_r_t_ t:_CllL° T|lc _tc[: I_r_,[_ how_:vcll_j _hl_g

_|_oulal_ I_mty p_o|)/_ to nu_,,_ _[ a ,lower lcvt:l _mLtld hav_ ruusIily _h_

4_ wh<_l_. _hun_ ln£orm,_t_.on _uS_dltl 8 _h_ d_,a_:r_hu_l_n uf Lh_ popula_:ltJn

_.r_ conJl_nc_lon wJ_h i_u_: o_ t:h_ frac_lull_ll _,lnpac_ I_h_d.

I 1t-6



_c_lu_u x_oluc iu nix cxtrcI_:cly pcrvli_ivc puilutmxt, it Eimy advcrucly

_cc_ pcuple Ill ,J IiuTaber o_ dlffcrent W_ly_, Cer_LIi1 c_ectu urc well

docul,_ellt_d. _oIilu c_tn:

hcarln_ lofJu.

o £n_er_cr_ wlth upoken ¢oI;uIlU[llc_It£oII.

0 diurupt or prevclIL ulccl_,

Uth_ _cc_u o_ 11oi_e _ll'cIco_ w_ll ducul;_,_ll_d hut In_ly becolnu Inc_-

InBly 11_11_oc_Ll_ _lu _orc in[oci,_l_1on 1_ _u_hercd, They inclt_de _hc

noi_u c_£_c_ inlaybc u|_p1£_d within o [rltc_1o_li_Itlol| [_roc_du_u, _hu

_tmcglon _or wuIBh_In _ _h_ In_ulm£ty o_ nolnu Ir_|mcL w£_h ru_p=ct Lo

_cnerai _dv_r_ _.'eactlon (annoydmcu) 1_ d£_pl_yed in YlSuru J (l), Thu

i|unlin_,tc wuiGh_in8 _uncl:Lo;_ I_ _rbiLr_rily nurm_li_cd co unJ._y _

Ldn ," 7_ d_. For coiw_nl*_nc_ _[ calcu/_£on_ Lh= w_IBILI:ln_ £_mc_lon

[J,_f_4 x I0"6| [I0 0"I0_ l'dn]

_(l'd*_) " ' [0,2] [100.0] l'dnJ + [1.43 x lO'4J [100"Ot_ LdnJ (1)

A ul_liJC_ _Inc_ nppEoRlf_l_.iol_ i:hlt£ CUl_ h_,: u_u(| _4,tl:h ru.lUtll_abJu _:cc|ll'_|cy

in ca_u= wlmcc day-ntRht: _wccaSc t_Ulllld Jev_,l.¢_ t%lnBu I)lH;',4Uel| 55 t_i_d HO dJl

ia td_Jwn _m th¢_ do_l_cd lln_ in Ylgt_r_ J _i_d i_ dc£1nud u_;

_(Ll|n) . 0.05 (I,dz | -5.5) for l,lh _ > 5_*
O _or l,dn < _5 (2.)
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FIGUI'd_ 3. NKIGIITI_IG FUNCTION FOR ?_E_SIIiG
Tile GF,_ERAL ADVERSE lU_,SPOIL_E TO [{DISE

Uuin K the £1cnctionul i[npilctconcupt, 41n Indux _:u[ct't'cdto _u titul_qukv_ilunt

_lulsu Impact (l_l)a may be d_L'ivud by multIplyln B tim nunlmt o[ l_:OptU

uXl)oa_d to It_,J,VUli luvul o_ tL'Jt_ic IlOJ.#lu by thu _J_llctkolla_. oL' wuiBhtud

_mp_ct _m_ocintud wkth tllnt luvcl as _ollow_:

_I I - W(Ldn i) X I'i (3)

whucQ _i Ju Lhu /llllgll_.ttldll Of thtl impa¢l: on thu poi_t_l_tlon cxllouud II_

l,dn£ , N(Ldni ) lu t|_ _c_lc_ion_l wui_lh_in6 _L_J_Ci_LtU(I With a noi.u

o_ pllopJu _1_ uxi)o_,:d Lo dl_unt luvul_ o_ noillu, _h_ mal_nit_ldu of th_

_o_nl £mpact m_y bu coml_L_ud hy ct(lt_l_l=_lll_ tim l_arLlnl lmp.ct a_ each

_ Tu_m_ .uch ,m _quiv_l.u,nt Popul_tion (Pvq), mid Luvcl-Nul_htud" Pupt_lation (I,_|P)_ ]laVu o£tun |)Uull u.ud "_lltut'challi_uubly wJ,_h f_l.

l _h_1 uthe_ _lldlRe_t 4t_u C|_lIC¢:ptU_l_yJ,dQl|_lC_l [:0tllu _.N_ 1lo_4_J=oll.



Th_ averase J_vcciLy o£ impact over tile uutiru popul4LLiun laay bo

derlvud £rol;i Lh_ ltul_ Ilapacc Iiidux (lIll) au £ollowul

11_i (5)

ill Lhl_J cllucw _tll repreuuntu Chc l_ec¢cnt_lge of Lhc totlll populttLlol'_ who

dc_JcL'Lbc LheliltJ_lvcu ilzJ hlBhly OnllOyed. AlluCllcr cul_cuptp chc RulaLivu

C[14111_ ill _I_|JIkCE ([(CI) l_ UUCfUl [OL" coml)_lL'Lll fi Lhe t'ul_ltiVC di_£erence

'_ I)_LW_ei! Cwo _L_£11lltlv_u, _|lio cullcel)_ LilketJ _Jl_ _o_lrl c_IIL"i:t_u_d _tJ _.1

l)u_cunL clRtllSIz ill lll+t_l_cLl

12_I j.

I_llU_U J_t]Ll _llld _j il_e Lhl_ clllculllLell ll;li)llc_ Ulldl:_ LWo Ill[[_/'_ll_

All I:x¢lgtplc of Llll: £1_llC_lOl|lii llB[liIC_ clll(_lllllCJ+OII pl'ocildll_ll Jr)

pr_uca_ld 111 T_blu 6.

_lllllllll_[}/_ Ilfllllll I_'U_CV,III(_ cl:lLul:li% Cho £l'tic_luii/li llll|/llc[ |lELlCllllilrll

;raly |1_ u_lllr,¢d tO CllICLII/I_C I;_I_I_IVl; chl_[ll_ 11| hu_lcln B dl_mall_ _lt_k_

_lc_:p dlu_Ji)Cion I l_lld t_l)_ocJl J_ltl:_£i_r_nc_°

,], !

1. Guldollncu £o_ l'rcparln8 J_rlvll'OllrnCll_lll l_l)_l_:t _t_it_unt_ oil Nolue.
_lClOllili _clldellly o[ _clullcult_ CLIBffilI_LI¢I Oil Illo_l:l_l_'_ictl ilIlil

Illoraechanl_ca bk>rhlnit Gruup _u_b_r 69, Ycbruacy 1977. i

t
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(AdaptudD In part, from GoldutcJ.n, J., "Ausctluin8 thu Impact o£

'_ranupurLatlon Noiau_ lhlmltn/(ucq_onu_ _luauurcu's ProcuudJ-nSu o_ the ItJ77
Nz_tiot_a£ Cunfcrcncu ol_ r{oitJuCos_trol l_n_InccriuS_ G. (_,_lalln8 (cd.)_

N._A Lantiley l_cacarch Ccntur_ lhlupLonl Vir_luia_ 17-19 Uctobc,r _977p
pp. 79-9U. )
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TABLB 4

I_XAMPLI_ OF FBACTIO_IAL IMPACI' CALCUI_ATIO[I FOI_ G_III_RAL ADVERSB Fd:GlJO_IS_

(i) (2) (3) (4) (5) (G) (7)

ll;_por:ur(i Expom*re Pl _NIi E_Ili

lqango lLt i_g(1 H (Ldn) H (Ldn) (Curvilluear) (Linear)

(Ldn) (Ign) I_i (Curvllinear) (Linear apprux.) (Column (3) x (4)) (Column (3) X (5):

55-60 57.5 1,200,000 0.173 0.125 207,600 150,000

60-65 62.5 900,000 O. 314 0. 375 282,600 337,500

65-70 67.5 200,000 0.520 0.625 105,600 125,000

70-75 72.5 50,000 0.822 0.U75 41,100 43,750

75-80 77.5 I0,000 1.202 1.125 12,020 ii°250

2,360,000 648,920 667,500

I.:NI (Curvillne_a - 640,920

_!NI (I.In,3ar) - 667,500

HII (C_rTilJncar) n 64B,920 ! 2,360,000 _ 0.27

[|II (Lin_lar) - 66'1,500 i 2,360,000 - 0.28



AIJL'[_D iX H

frAIL CAll CUUPLIIIG fIOiSl_ _II_A_UILI_['IZ_'I'_

1. III _ _o¢h1¢: _tOl]

UE{_ o_ _h_ ini|Jo_ oourcc o_ uoiuc 1[1 r_lllro_d y,_rdu 1_ thc cou[_ll_ B u_

L'_li c_yu dul'lll{l ruuLl{Ic cl_z_i_tcllLlon op_rl|tio{lu° Ilowcv_rD thu dilt_

bl{u_ Ul| _hc {_oiz_ l_vclz{ 8_u|c_'_ltcd durlnl_ uuch o|_c_iL_ionl_ lu iIo_ vcl'y

u|l th_ _cuulLlu_ 8 u]oiu_ level, uuch ll_ _h_ ¢_r-_OUlJlill 8 _l_c_d, _hu ty{_e{ o_

cllrl_ lllvulv_d ill _hc Co_}IIIx|{I , thcil' wcisht_ , _h_h_r _hcy ll_ loildcfl or

ulllu_dcd, c_c. For thl_ rcin_oIl_ ,1 ll{ILl_d _l'l_o u_ u_l,urll_Cil_t{ hl_ b_c{I

collchictud _o obtain u,lullaurcfl iloit_c l_vclo durio 8 _ vllrict_ o_ collt_oll_l!

ll_ _hu _hJ.rd _u_tlut_.

A _o_t_l o£ _J/0tqzti_, wcru cu[H|uct:_d. /_lcll I:u,_l: conlrilu_:{| o_ t_ ulnBl¢l

hu££¢_' ca;.'_; ozzc ¢Ipnp_y ho;_ ¢_r_ oxl¢_£1tlly-J.o_ldi:d hox ¢it_', lauldozl_ £ully-

A-! i
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¢_ir, _'It:h one eIzll*tybo_¢ c_zr told unc fulLy-l_mdcd box c,_r bcJ-nt{ uz_cd au

[:hJ2 tc_ut c_|r_, Ft_t"thct_t_ [.[vt_ t:uilfllpiL'_ItLo[lustcutt_ Wt_r¢_ COllductc_d I_L "

,_ich of Lh,2 f_311o_,'In/] (n_iillnal) /Jl}ccdL;: :_w :]D hl 51 6 _ii{It} luLlct_ ]_I:

hot_l'o

l'hu If.hal t:ollfi_.u,.:_it:It_nInvtJ].w2d ¢m_ ¢:f,i_tybtJx t:a_" couL)llnl$ wl_h four

¢n;_|)[:ybn_ c_irt_ _: iI nu_,iln_-1t;|Jt_i_dof 4 illlltm i)ur liuuI:, l.'¢_ul"_:e_:u w_r¢:

w_i_ n_ _1_.cK ].n nny _f the ct_ul_It.*ru; tu1_ t_t_t:_l_ll Lh_ buff_:r _l_'_ |)ut_hcd

tc_b__2tllt_l"_o,A' l,'IiiX.t_itlr_CoupJ.ctr u1_ck; _i_] {.wo {:_t_:J _i_h l:ht_b_I.{¢_" ci|rt_

h_vII1}] r_mdoi;i _I_I(:}¢.,

bu[_l' ¢ILl'_m [_,.t_ I¢I'¢¢:It_,_'_r_l_l_iLttt_l_d_[: uc_y_ll. ].O_|t._11_ n_by,

A{[;,2._ _h_ {:¢_I; WI_t__t_llC.lti(J_ds _:[Itt_[ll_in_ _.'_{}tl|)].¢_{|;¢].[:h_:h_ {:_r_[;¢2_ _1_d

_l_w_ ,in _l_ri: 14 A[; _t_|| ()f {:|_¢_t;n_o_I_:_._n_ Ion' i_|ch [:,_f_[:LI;¢_n_.tt_tl

_i_wn .in _l_ta_.,_ it, i¢_ _d(|l{:_.onJ _: ].¢_,l_.on A _ _Jnd J_:v,a_tr_' w_m
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TABLI_ I

MFASUIU_D A-WEIGII'rED HOISE LSVSI3 1 DURI[IG COUPLING TESTS

Position

Position A Position h Position C A D J'
Coupling

Taut Sp_:cd 2 , Lma X l_nax S]CL Lmax Icnax 6EL LingX Linax SEL Lmax3 I,m(ix
Numbor l,p]l Slow Past Slow Fast Slow l'aut Slow Fast 3

ON_ EMPTY DOX CAR COUPLING WITII FIVI_ EMPTY _OX CARS

1 2.71 80.1 05.9 77.2 93.7 100.5 94.3 90.2 97.3 87.1 (00.6) 6 60.3

2 3.17 00.3 06.0 77.0 94.2 102.1 94.8 90.2 97.9 87.7 80.7 70.2

3 3.93 05.1 92.9 86.0 90.4 100.0 90.2 95.2 104.3 95.6 05.6 74.9

4 5.30 (08.2)5 99.6 107.6 I00.I 96.9 105.7 98.6 00.7 76.7

5 6.33 (')D.4) 5 lOl._l 110.1 102.3 98.9 107.7 100.3 90.9 Sl.0

6 0.21 (96.3) 5 - 107.6 115.1 100.0 105.6 115.2 105.6 96.7 88.0

ON_ I_ADI_D DOX CAR COUPLING WITH FIV_ |;MPTY DOX CARS

7 2.35 80.9 88.7 7G.3 91.7 101.5 92.4 90.6 101.3 63.1 00.4 72.0

O 3.20 04.2 90.7 05.5 95.6 103.9 95.0 94.6 103.7 95.0 O5.1 75.0

9 4.40 89.1 95.9 94.0 99.1 107.3 99.7 90.0 106.5 99.7 (09.0) 6 79.9

18 5.49 91.9 99.0 95.7 102.1 110.5 102.1 102.1 111.7 103.1 92.6 32.7

II 6.34 93.8 99.9 96.G 104.3 112.0 104.4 103.9 112.3 105.0 94.5 05.4

12 8.19 95.1 102.0 98.5 106.9 114.3 106.6 i06.3 114.9 106.6 96.0 87.4

ONE I_gADZD COAL CAR COUPLING WITII ["IVE EHPTY DOX CARS

],3 2.11 61.6 08.1 01.I 93.4 101.4 93.0 90.3 101.5 07.9 02.0 73.4

14 2.87 85.2 92.0 06.2 95.3 i03.6 95.4 95.1 104.5 96.0 85.7 75.3

15 4.O0 90.3 96.9 92.2 100.1 I07.5 101.6 99.6 100.9 100.8 90.1 81.3

16 5.18 92.5 99.2 94.5 103.O 111.5 103.6 102.6 112.7 101.6 93.1 |J2.4

17 6.48 95.6 102.3 97.1 106.4 114.3 106.5 105.8 115.9 106.1 96.1 87.3

18 8.33 99.5 105.7 103.1 109.7 i17.I 104.6 II0.2 119.5 110.4 93.8 89.6



'PAB LI_ 1 (Continued)

Pouitlon

Pouition A Position 6 Position C A Dh
Couplilt9

T¢_tJt Spfled 2 lqnax l_nax S l'.'L iqtla x I_max SEL L_lax L_n x SEL Liuax I,meot

Numbur nlph Slow I.'aut Slow l'aut Slow Fnst Slow 3 ["a_t 3

00S EMPTY DOX CAR COUPLING WITH ONE [_gADED COAL CAR

19 2.30 02.0 00.9 02.0 95.7 102.3 96.0 90.3 100.4 09.9 03.1 73.2

20 3.06 (83.5) 5 96.0 104.5 96.0 90.7 100.4 90.3 03.9 75.7

21 4.24 86.fl 95.3 88.2 99.6 108.7 99.9 94.7 104.8 95.5 87.3 79.0

22 5.11 00.3 05.2 09.g 101.7 ]]D.7 102.7 96.I ID_.2 97.0 60.i 70.7

23A 91.8 99.2 94.2 104.5 112.0 105.1 99.3 I08.i 100.2 91.9 03.2

23B 6.34 91.0 99.3 94.4 104.7 114.2 105.1 lO0.O 112.2 100.0 91.9 83.0

24 8.04 96.3 102.5 90.3 107.7 114.5 I08.I 102..I 111.9 103.2 96.1 86.1

ONE I_DEI) HOX CAI_ COUPLING WITII ONE I_ADED COAL CAR

25 2.01 79.2 09.2 76.4 92.3 102.5 90.9 07.5 100.6 91.2 7N.7 68.5

26 3.07 04.7 92.4 N6.1 97.7 106.6 97.1 92.0 101.0 92.0 04.7 74.727 4.04 87.0 94.5 09.1 98.7 107.0 99.1 94.2 104.4 95.0 86.5 76.2

28 5.00 93.1 102.5 95.1 106.5 117.9 105.1 100.5 112.8 i00.0 92.8 00..2

29 6.14 94.6 103.6 96.3 107.1 117.1 106.3 101.6 113.6 101.3 94.4 83.6

30 H.17 96.4 105.2 90.5 107.9 110.2 102.3 114.4 102.1 96.3 85.0

ONI_ EMPTY #_OX CAR COUPLING WITH FOUII EMPTY NOX CAI(S

31 4.11 07.4 94.6 09.5 98.9 106.3 99.7 95.2 103.7 96.3 86.9 77.2

32 4.84 86.1 93.8 00.2 99.0 106.2 99.9 94.0 103.3 95.9 86.1 76.fl

33 4.15 00.0 97.3 91.0 99.8 106.2 100.6 96.5 104.8 97.0 08.0 79.7

34 3.91 07.5 94.3 89.5 90.0 105.9 99.5 96.1 104.7 97.2 07.6 76.7

I. All noi,n luv_is are in units of dBA.

2. Couplin 9 ,p_edt) wtlro m_ntJur_d by DAIiCOM C_!ntor zltaff.

3. tloi:*_ Ittval_l in inst two coltlmnI_ worn rei_t| directly in tlto field; nil otJt(_r ](.'voltl w_ru dot_rmlnod

from r_cordlng_J.

4. Noio_ lov_1, mt Position D wt_ro m_st|r_d by I_PA lit!glonal st._ff.

5. Those nols_ imvml_ wore e_itlm_tr_d from the Xnvols rend dlructly iii the flold.

6. Theno nolse Icvt|lu wilro t_rJtlmntcd from tht_ recorded nolllu dmta.
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included to 1_rovidu a dil'ec_ readiu D o[ _he cl_L_iIIluln1_vel occurL'InB durin 6

th_ t_ut0 Two addltlou_ll _JeL_ o[ ,,_u_llur_IL:lltl_weru ubt_Llned by _[_A

ll_i'_onl1(zIpoi_ _It luc_It_iln_ o[Id ollu _Lt lociltlolll) _u l;JlowllI11["l_u_ _o

l)uri[_6 thu i;le_luur_IIi_llt_,c_lllbl'.Atloi_I_iB,_ll_WU_ nl_pli_d _ r_Bula_"

Int_w_l_ to l_OVld_ a t_t_ll_d_rdfor th_ iiL_a_ured_l_t_ _ind I:o chuck thu

upcrotii_ ut_bilIty o[ Lh_ iz_t_tru_lunt_itioi_0

At r_Bu_r Inte£v_llu_ th_ L_li,[_u_iture_l[id_liiaddi_ctlol_ _ind l_6111_

rude were [_lu,l_u_'ed_|_JW_II. Du_i,_B thu d_y o[ _u_izl B Lhe _ei_[lur_it_Jc_

w_L'i_d [roln 19 to 21°F, _E_d the wli_d w_rlud _ru[n c_ll_ to B I_i_h(wi_h

Bu_ to 12 i_li_h).Thu uky wi_ BuEler_lly uvu_c_L_t, _11dthe i4roui|dw_|l,

_ HI!l|lli_r_,i11_,.i|t J(¢!tlt_i_ii

W_:_ p_aycd h_ck i[_to _ I_Jul_dl_vul I;It_e__o ubt_ti1| _h_ ,,l_ImuI_A-w_ll_htE:d

uo_nd 1_vel _o_ both J_low_I_d _t dyi_Iii,lcr_ui_ul1_Ju_in_lillto _Jzlil|teBr_Lt-

w_ll _u |be _n_l_un_ l_v_l_ ru_Ld dlr_ctly In th_ _Id by _PA p_r_oun_l _

DA_O_! {;es_Lucpe_uL_i1c_lI_ Iz_c_d un Lh_ t_ib1_ _ well.

Yo_ th_ fiv_ _ut _o11£_ur_lou_ £or which th_ noi_ Icv_l w_

n_u.ure4 _t e_cl', o/i _l_, dit£crenC ui_c_|rJ (_uut_ I Chcuu_h 30), t"ll4ur_ t,

_h_wu _hu mall_ A'wei_hc_d uluw noi_e luvel l_IO_t_d _u_ _ _i|_c_Ion o_

_peud. _'_r_ 5 I_ _ uil_tl_r ploc_ £or th_ _muea A-w=iBht_d _nt noII_e

a utro_6 [unctlon u[ cnc-couplis_g r_p_do Tht__l_ui_ level c_u_h_:

_xp_¢=n_(| _u l_ _unctloll ol _pe_d= V_ _u fullowu:

i |'m_tx " A + I} Io_ V, H-tO



whl/ru _llU (ltILlll£1£1{_U"A" a[Id "]i" dL'U ¢olzutatltI_0 "l_t*s th_ elope of £hu

lilsu through Lhu dalai poillcul is oll th(_ uriler o[ 30 for beth _'i_uruu l, and

5. "A" will v_*ry with the car con£1[_uraciun.

_"o£ £h_ [I£u£ £hreu con[[_ura£lOltZl In which dl[fccu.L CuuL clsr_

coupl_d with [Iv_ el,lily box ca_up the l:ILucllIlUt_inullJ_ lev_l aC _sny Ul)ecd

_IIII)eIICULO lilcr_a_ wlLh the weil_hc of Lh_ t_L car ('rzlbl_ 2 lli_Lu ch_

w_i_htu of _1[ C_uc _ind buffet cure u_d durlll U Lh_ meauu_c, menLu), l,'or

the two c01_fl_uratlou_ _icil chu loaded coal ca¢ au Llse buffer ¢_z_I chc

nolu_ l_velz_ for u_veral Ccu_u a_'_ l_ilr £h_ levelu m_az_u_ed when Lhe

bullet carl* _ce Lhe five c_]pl:y box caru (p_r£1culurly for the ulow da£zl),

Since _he wclsh_ o£ _l_e loaded coal czar Is nez_rly IdenL/c_l _o chu weifih_

o£ wt_i/,,hC t:han o£ bu[£,_ c_ _.yp,a or ,:ou£11_ura_l.ou, The hiKhezs_: ove_'zzll

nolu_ l_vulu 8eu_'ally occurred when Llm founded coi_l car coupled wlLl_ Lhe

lu noL v_:y l,_rl_| 5 Lo 7 dl] z_C |:he los_ur .pcud,_ ,*rid 2 co 4 dl| aL the

u|)p_r up_ud_, Thl..l._iDllet_ L[Iii[ JOE o_]Icr COllf_Ktlrlil_ioilflwi_[l dL£fcrun_

C_t1'_ Lhc%n _hO_Q Rclt_ul"¢l{| t_tridlJE £[1_1_c _1:_, [[ _[Ic Wcl_hLtJ _ll"t_ co_l[)4t_tbl¢l

ch_ ._£_o levulu wlll pcob_bly 11,_ wILJillt tim n_c _CiI_K'II_ £,_II_C*

]]y _Xilm[llill_ £hl.l ilVll['_ll[_ll V_I].IIII 0_( l_ilf; (JlJ_[|I['IIIICL_I IHI[',41_I_11 r.wo l_Uttl

locaClon_ 1| told (_ _Ir_ ux_li_LiL_d0 'l'hu iloi_t_ li:v,_ll_ (uluw) i_l: loc_l_iol* C
I

moru Lh_in J dIl. Th1_ Impl_._:_l Lh¢_ LI|,_ m_In_inl nu1._ durlilll the cuul).Linll

i _cClvl_y Izl l_l_el_'d _I_ cll¢_ couplur ic¢_all[, otld I_)C _r_)m any .,_.C(nldi_i?),

r_dl_Lion £1rom C||_ cz_ body.

tl-ll



col;l[)ilu_.Jon u_ tile lOP _md 3UD Luut lJ.Low iiultJ_ _lt_! iihow_ _HI ¢lv_r_l|_

dl[fet'u_ce o[ 9.U dl;. For a poln_ uouccu, olle would uxpuc_ a ch_.Bu in

level of _).5 dl_ betwee[1 _leiluuL'umenC po./CioulJ io¢_te(l IOU ond 3UO fuel

_roi_i the i_uuccu. Tlllu lu indeed *Jliuw*_ _u be the Ca_Ju luc c_Ir-CUul)lln 8

Iloltl(_ *

dytru_lic z'uzq_onz_e of Lh_ zJou.d l_vul _t_r ollowu _zu ,tvut'_Be dl[[ct'_.c_ o£

IJ.5 dll, _i{_d t_pun the f_i_t mid z_lov/ dyu_Ii;ilci_ thl_ lu_pllu_ tlh_t th_ c_v-

coul)ll,l; ,olt_u I,_ _ typlc_l d_cdtloll _n _11_ ocde|: o_ L/LO u[ u u_Ce_lld.

The zlt:l_lll uLitlldzl_d duvlo_lozl (1.5 dS) 01_o i_zpl_o _ll_ one c_ll_ uuLi_t¢:

I:h_ ulow level £_Olll i._eauur*:l_l_l_t o[ _11_ flm_ _llld vice ve_.'u_, with

_imil_irly_ _hv I_I_i_llat_lud_lrd iluvIi_ion Ill the dl[iurcuce butwccli

the _I_L vlll_u _til_ l_luw i:la_ Juvul_ llloo indlc_tu_ I_h_il: _.tilllz_te_ of one

_lu_m_l_y b_,ud upon muauuru_u_ of the _ecu[.I cat be m_ldu ++l_h rem_om_blu

_lccul:_lcy. Thi. i. 0£ i>_rLicul_lt • l.t:eru.o_: r_illcu l_u._.uculneut o£ the i,_,¢ll,ut_l

level Ill f;_,uc_lly it,, coolly co ol)t_in th,ll r,u,.uru_._uL of idle _EI.

I]_IX _uvl_ltl_ btlt WlLh uohlcWh_l_ lowut" Outfit';ICy (Oluc_ the .£111|_lt_l| duvtl|£1011

_llth r_i_d tu I_llu _lulit [oUL" I[l¢llt_tl£UIIl_ll_/_ (tU_'.lJ _J. I_h_uuBh _4)_

(:(_l_ll_£Jtloil O_ I_Jl¢! IliitX_l_iHlli _¢_V_ll _t:itlitl£¢:_i_l:loclll_J.oil Jl _ot" thl: J.lli4_.

m _ l_ _'_])c_" _m_lL vut'i_lhili_y (J. d_) In /:upc_t ruim oJ_ _ll_ ,umu (or"

ult_ hillh_l"; £hi_ l_r_ybu due to mutcoculoBlc_l u[[uc_, which wotlld hu I_O_'U

I]I_OI_UIIIICCZ(I _1_1th¢_ dlU_lll_Cl_ _'_lJl_l _Jlu IlOU_I_¢I LO l:]lu inJ+c£oliho_¢0 _llCl'41111J(_,



TAB LI_2

UI_IGIIT OF LO_IL CARS USeD I[ITl_i_

CAR{S) UI_IGI{Tj I'OIJI4DS

llsIlptyBoX Car ZI_DLO0
Loaded llo_C_Lr Iz_oDT14

Loaded _oal Gar 22(JiOUO

5 l_lapty_ox Caru 227_U0

/_l_inptyl_ox CarLJ I_4,000

_lJLl_ 3
AIIAhY_I_ OF L)IVFIU_EtI_ _I_TLtI_L_IISET5 UF

CAR CUUPLI_G _tul_ L_V_LS

AVEI[AGI_ 5TAtIDAItD 1_, OF

DATA 5[7£5 IJlFFI_KI:HCf_j dl) DI{VIATIUII D dll _HL'LI_

L_r, _ l,oc,_t_on C "kl 2,1 3_

(.low)

['[mL_ die [,oca[_lon A -

(.low)

l,r_x :;low - - 0._ l.h L(70

;' S_L

:l-J3

i.
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U. S. CDJ_P OF APpEA[_ DECISION

lq'a_co: Th|a opG_iQn lJ sub1_ct to formal ravlalon b.foro publication
|a _ F_d©rat ]_porter or U._.App.D,C, R_por_, U*er_ arQ rc_uc_t_d
_o ;;ocl_ th_ Clcrk of anF torma| orror= in order _at corr:cti_aa may b.

•told** _o_'o _Jxo_und volum_a _ ta _rc:i.

_OR _I_ DISTRICT OP ¢OLU.M_L*. CX_CD'XT

No. 76-1,']53

_%5OC_ATIOM 0P 2_%IER_CA_ RAILROADS, C_IESAp_AKE A_{D

Ohio RaIGWAY COMPANY, CHICAGO AND NORT_ %VF_-

TI_NSPO_TATION CO_IPAHY, AHD SOUTIqEILN _JZ-

WAY COMPAHY, PETITIOHE_

V.

DOI_GL_3 _. COSTLE, ADMI_TOF. O_ THE EHV]_ON-

MENTAL P_OT_CTIOM AGENCY AND TIFf, E,'Cv'_ONM_NTAL

P_OT_C'_IONA_E,_'CY,_S_0HDENTS

TI_.STAT_Or/_L[NOI%_T_ENOR

petitionbr Reviewof _a Order o__he
EnvironmentalP_tcction Agency

Ar_,ed 7 Jun_ 1_77 ' _uC_Q_ ._t_r_e [

Decided2:1."lugua:1977 ,,_a _t_ ]
J_lll_ of _o_a mu_; _ _4 _it_,ln 14 da_ after _nt_ o_ ]ud6m_nt_ Th,
_L_ |o_k_ with d[_f_ror apca mQt/on_ ta file bl_2_ ¢_ ¢¢_ u_ af tlm*,



2

Richarg A Flyan, with whom Lee A. Monroe and
Jo_vph B. TompkiT_, Jr., were on the brief, for peti-
tioners.

Erlc_ L. Dolg._n, Attorney, Department of Justice, with
whom Peter R. Ta/t, As3i_tant Attorney General and
J_vcy O. Ccrar, Attorney, Environmental Protection
Agency, wero on the brief, for respondents.

Ru_#dt R. Eggcrt was on the brief for Intcrvenor.

Before T,t_I_ and Wlz.IC_y, Circuit Judg¢_, and WIL-
MA,'_ B. JONF._,* United Statee Senior D_.trlot
Judge for the United States Di._triot Court for
the District of Columbia

Opinion for the Court filed by Cirmd¢ Judge WmI_lv.

WmI_Y, Cfrc_dt Judge: In this pe_tfon for reviaw,'
tim A_oelation of American Raih-oadu' (_L_r_) chal-
len[_"J the validity of the action of the Administrator of
theEnvlronmenta[ProtectionAgency (EPA) inpromul-
gatJng"RailroadNoi_oEm6_ion Standardalimitedtorail
cam and locomotivesoperatedby _urfaeecarrleraen-
gaged In interstate commerce by railroad.' Thc_o reEula-
t_onawere promulgatedpurauan_to Sectlon17 of the
Noise Control Act of 1972 (the. Ac:) which requires the
Administrator to e_tablish _mieMon standards for noise
"re_ultinff from operation of the equipment and facilities"
of interatate tail carriers.' The petitioner doea not chal-
lenge the validity of th,_ nol_e cmi_lon standards _et for

• -_itt_ng by"d_Ig_at_on pursuant to Title 28, U.S,C. _ 294
(¢).

t Thinpetitionforreview l_properlybefore thecourtper.
saant to 42 U.S.C. § 4918.

J The St.ate*of lalinola wa.'tallowed to Intervene a_ a party
re_ponden_b_"ord©rof thi:!cour'¢on 18 MaF 1970.

_Th_ regolatione armstated at 40 C.P,R. §§ 201.11. 201J2,
201.13.

( 42 U.-q,C,_ ,191(].



rail eara and lecomotivea; rather, the _ eontenda that
the Admtniatrator has interpreted the mandate embodied
In Section 17 of the Act unlawfully in failing to estal>-
liah standarda for all of tho "equipment and facilities"
of interstate rail carrier's. The EPA, on die other hand,
arguea that the Act vests the Administrator with dizcrt.--
tton to determine which zourcca of railroad noise are to
be regulated at the federal level.

After cart,fully reviewing the language of the Noine
Control Act and i_ legJalative biztot'y, we conclude that
the EP& has misinterpreted the _cope of tho mandate
embodied in Section 17 of the Act through Its arti-
ficially narrow definition of "equipment and facilities."
Accordingly, we revere the decision of the Administra-
tor to limit the zcope of the Railroad Noine Emlosiun
Standard_and remand the ea_oto the EPA with dlrec-
tionatopromulgatenoi_ecmL"alonatandardain a man-
nornotIneon_l_tentwiththlzopinion.

_. _qTATD'_OP.YFRA_II_WORK

Tho r_quirementz for the regulation of railroad no/no
are contained tn Section 17 of the Act. In pertinent part,
this Section of the Act provlden that :'

(a) (i) Within nine months after October 27,
1972, the Administrator _hall publish proposed noi._e
eml_ton regulatione for _ur_ace earrlera engaged in
lntor_tats commerce by railroad, flueh propo._ed
lxgulatlon_ shall Include noise eml._ion atandaedn
_tting such limits" on noieo emissions resulting from
operation of the cquipmenL and facilities of su_ace
earrier_ engaged in Interstate commerce by rail-
road which reflect the degree of nofze reduction
achievable through the application of the be_t avail-
able technolog-'d',, taking late account the coztof

J ld,



4

compliance.These regulationsstallbe in addition
toany rcs"ulationathatmay beproposedundersee-
t/on4908of thistitle.

(2)Withinninetydays niterth.*publlcationof
such reTdatiosoa_may be propo,stdunderpara-
graph(I)ofthls_ubeecfion,andaubjccttothepro.-
vl_lonaofsection,1918of thlstitle,theAdminlstra-
for shall promulgate final reg'ulation_. Such rcg_da-
flossmay be revised,from thustotime,ta accord-
antewiththissub,teflon.

{¢) (1) Subject to paragraph (2) but notwith-
standing any otherprovisionof thlschapterafter
theeffectivedateo17n regulationunderthis_ection
applicable to nel._e emissions re_ulting from the op-
eration of any eqnipmcn_ or facility of a m:rfaco
carrierengagedIninterstatecommerceby railroad,
noStateorpoliticalsubdivisiontherebyamy adopt
or erAorcsany standardapplicableto nolee emis-
sionsr_ultiagfromtheoperationofthe_amoequip-
ment or facility of slch carrier unless such _tand-
ard Is Identical to a _mnda_d applicable to noise
emlcdonsresaltlng"fromsuch operationpr_scribed
byany r_gulat_onunder_la _ectlon.

(2)NothingIn thlsecet'lonshalldlmlnishor en-
hancethe rights of any Stats or polltleal subdivision
thereoftoestablishand enforcestandardsor coa-
t.Ison levels of environmental noise, or to control,
license, regulate, or reetrte_ the age, operation, or
movement of any productIf ths Admlni_tratorMter
con_ntagon with the Secretary of Transpertation
dstcrmines that such _tandard, control, license, regu-
lation, or r_atr_crAonh necessitatedby _peclal local
conditions and la not In conflict with rcgalntiona
promulgated under the _cction.

Ther_ ara threepolnt_ coueernlnl_ th_ language of
Section 17 which deserve mention at thin point; an ¢x.
amlnationof thesethree poin_awill acrve to focus the
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analysis on the pro.eise i_auo that forma the b,'_ia of the
controversyin thinease.Thereiaa particularly_t2onff
need In thiseaseto foeuathedl_us_ionat an early
stage_Incotheparries,bothintheirbricfnand atoral
argllmcnt,have devotedmuch attentiontoI_,_ueswhich
aru eitherbeyondperadventureor arenotgsrmaneto
theea_oinitspre_ntpoature.°

Firstof all,itisclearfromthelanguageof Section
17(a)(1)and (2) thattheAdministratoria undera
mandatorydutytoestabIiahnol_eeml_aion_tandardsfor
interstate, rail earrlcr_. The word "_hall" ia the lan_agn
of command in a statute,' _nd there 1'_no doub_ that the
Conffre_._haa commanded the Admin!strator o_ the EPA
to promulgatn railroad noise emiaaion _ndard_. In Sec-
tion lq(a)(1),however,Con_c_ wen_ beyondcom-
mandingtheAdministratortoeatabHehatandardaand
_oughttospecifythesubJcc_mattertoberegulated.In
_o _peclt_,rlngthe _ubjec_ matter, Con_¢_ al_o u._ed the
language of ¢ommand_the reguladona "_hal[ inc_ud,Y'
standards._ettln_"limfta on noi_ee_nanadngfi'vm"the
equipmentand faeilltle_"of Lnterstat_rallcsrrlcr_,'In
thisocntencethephra._o"_hallinch,de"refersto and
lncorpuratea the phrase "equipment and faeilitiea" aa

• For _xample, the p_titloner d_votca_ub_tantlal_ner_?"to
t,h_ qu*attonof wh,ther th_ Act;ha= pr_empCivoeffect'._¢*
Brt_ of P_tttion_r_ at 9-,q2.T_e Acgclearlyboa aucha.n
•ffcct; _#_text at note=I0, 35, and ,qO,in/re,

_e r_ponden_ f0ou=on the tnaueof wh_thor th_.EPAha_
exerc_a_ It_ dl_cr_cionin a r_a_onablc_annor; *¢_Brief for
Rc_ponden_ 2f_7, The dbcu:alon by re:pondenta a._aumea
that dL_¢rttionl: vc_ted In thn EPA; we hava concludedthat
it doe=not and, therefore, thin di_cu:_lonof the. rt_._onablc-
n_Jaot the e_xer_beof dl_crt_lonia not rein,vent.

r $#0, a,g., Boltdcn v, Comm, of Pat_t_o 441 F,2d 1041
(D.C, Cir.1971).

.4,? U.S.C,§_01O(a)(1).
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tho subject matter which m_ be included in the manda-
tory regulations. Thus, both tho obligation to promul-
gets regulations and tile subject mattor to bo regulated
are dictated by the statute. Althougl_ there ia a manda-
tory duty relationto "equipmentand facilities,"the
statutedoesnot attempttodefinetilephrase"equipment
and facilltica"boyondtho uso of tho worda thcmsolves.

Given thisstrongmandatory languagoin the statute,
we can brush asidesubsidiaryand diversionaryissues
toformulatethn i_sueunder reviowin thisso.soas sim-

ply:with respccttothe subject;matterto be regulated,
what ia the scope of the Administrator's mandatory
duty? '

The :_ccond point to bo roads concerning tho language
of Section 17 deals with the I_ue of preemption. It is
clear that, under the Supremacy Clau_o of the Constitu-
finn, fedora[ law can preempt state, law in a particular
_ubJcct arcs? _ CongTss.slonal intent to preempt stats and
local regulation must at tim_ be inferred from the
overallstructure,ofTegulatlonfound inthefederalstat-
ute;_uch a need :o inferIsnot pre_entin thisease.
$_tlsn 17(el(li of the Act constitutesan explicitand
directpreemptionclause.Undor r.ho_rma of thlssub-
_ectlon,noi_eemissionregulationsrelationto "theopera-
finnof any equipmentor facility"of an [ntoratate,rail
carrierwillpreempt stateor localregulationsdesllnii"
wlth the,.samesourcesof no(to..In addition,thescope
of the preemption provision appears clear; all regulations
promulgat_ pl_rsuanc to Section 17(el (i) and (2) are
to have preemption effect. That is, if a regulation cem_

, We emphasize that th_qocmtlonnatothe d_grce,ofregula.
tins to bQapplimi to various noi._esources b not before u_ In
this c_e_ Th_ aolal_atz_whichwe.addressconccrn_the que._.
_on _.'_toighatiatob_regulated.

_qSae, c,g., Fror_da Lim_ & Avocado Gro_c_, lnc, V. Paul,
_73 U.S. 132 (1963).

Jj
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•within the scope of the mandatory duty- specified in Sec-
tion 17(a)(1) and (2), the regulation then displaces in-
eondetent state or local laws.

Thus, the existence and scope of federal preemption
are not directly at 13sue in this ca_e; the former is be-
;yond doubt, while the latter is dictated by the scope of
the mandatory duty" to establish standards (which Is
the focus of this case),

The third and final point to be made concerning the
language of Section 17 at this time concerns the provi-
_lon for lecal variances under Section 17(c) (2) of the
Act, Under this provision the Administrator may, after
eonsultatlonw-iththeSecretaryofTransportation,allow
statenorlocalitiestoc_tabllchand enforcestandardsit'
suchstandardsare"necessitatedby speciallocalconcH.
tlonsand Jars]notinconflictwithreg_flationapromul-
gatedunderthissection.'!_z Thinprovisionfor local
varlanc:_ has no effect on the scope of the mandatory
dutyoutlinedin Section17(a),nordoesitalterthepre-
emptionprovisionsof Seetlon17(cl(I);in fac_,the
natur_o_thlsprovi_ionwould_cemtoconfirmpreemp.
tlon.Section17(e)(2) performsa valuabl_functionin
Its recogu{tlon that local eondRtcna may dictate _ome
degreeof fle::ibilltyIn theapproachto nei_ control.
The provisiondoesnot,however,limitthescopeo_ the
Admlnlstrator'amandatorydutyorthepreemptiveeffect
of the regulations issued pursuant to that duty.

In summary', by"virtue of the language and st'rllcturv,
of Section 17 of the Act. the-relevantquestion for put*
peace ofthisanalysisconcernsthe _copaof ti_smandatory
duty to rc_.dato railroad noise, rn particular, this scope
is to be defined by reference to the phraoe "cquipmen:
and facilities" in See:ion 17. Before turnin_ to an ex-
position ofwhat:we believetohavebeentheCong're_.

"42 I.T.S.C.§ 4916(o) (2).

|
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•lonalintentbehindthisplLrase,we shallexaminet_io
definitionprovidedbytheAdministratorduringthecourse
of therulcmakingproecedlng_hereunderrcview.

II. PIIOCE_DURALBAClCGROUHD

Thefirntformal5toptakenby EPA toimplementSee-
tlon17 wa_ thei_.suanccof an advancenoticeof pro-
posedrulemaldng,whichannouncedEPA's Intcnttode-
velopregulationsandInvitedtheparticipationofallin-
terestedpartlc_."The commentperiodwas subsequently
©xtendcdtol'June1973."On 3 July197,1EPA Issued
a n0t[coofpropo,_cdrulemaldnginwhichtheagencyan-
nounceditsintentionto regulaterailcar_and locomo-
tlvc_but noto_hcrrailroadequipmentor faeilltles._'
The Administratorprovidedthefollowingrationalefor
solimitingtheregulations:"

Many"r_llroadnoi_e,problem_can bestbecontrolled
bymeasure_whichdonotrequirenationaluniformity
of treatmentto facilitateInter'_tatacommerceat
thi_time.The networkof railroadeperationaI._
ImbeddedIntoeverycornerofthiscountry,Ineluding
rlght.s-of-way,_purz,stations,tcrmlnals,sidlng_,
marshalingyards,maintenancesbop_,etc.Protection
oftheenvironmentfor_ucha complexandpervasive
industryIsnotsimply"a problemo£modifyingnel_y
equipment,butgetdown intotheminutiaeofcount-
Ic_ dailyrailroadoperadon._at thousands.of]oea-
tion_acrossthecountry.The envlronmentaiImpact
ofa givenrailroadoperationwillvarydependln_on
whetherittakesplace,forexample,ina dcser_or
_d_acentto a re_Identlalarea,For thisreason,EPA

3aF_, R_z.,_OeO.

_3S Fed. R_g. 10044.

SO Ft'rL Reg'. 24_80.

i,i'd.at24580-81.
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b_l[ovesthatStateand localauthoritiesare bettor
nuitedthan the Federalgovernmentto considerfine
dotalhsuch as the additionof sound insulationor

noisebarricratoparticularfacilities,or thelocation
of noisyrailroadequipmentwithinthose facilities
as far as possiblefrom nolsc.sensitivoareas,oto.
There isno indication,atpresent,thatdifferencesin
requirementsfor suchmeasuresfrom placetoplace
imposeany dgnlflcantburdenupon in_crstatucom-
merce, tit thi._ _ime, therefore, it appears that na-
tional uniformityof treatmentof such measuresis
not needed to facilitateinterstatecommerce and
would notbo in the bo=tinterestof environmental
protection.

The nationaleffortto controlnoisehas onlyjust
begun,however,and itisinevitablethat _ome pres-
entlyunknown problemswillcome to lightas the
effortprog'rc_,_es,Exporlencsmay teach d_atthere
are betterapproacheato .'omo_peota of dm prob-
lem than thosewhlch now appearmost desirable.
The situationmay"change_oas tocallfor a different

approach.Section17of theNoiseControlAct clear-
lygivestheAdminis_tatoroftheEnvironmentalPro-
tcctionAgency authorityto_etnoiseemiaalonstand-
srd_on thnoperationof alltypesof oquipme.tand
facllitle._ of interstate railroads. If in thefuture
it appeor_ that a different approach is called for,
eitherin regulating more equipment and facilltie_
or fewer, or regulating; them In a different way or
with different_tandardaconsistentwith the crl-
t,_ria _et forth in S_ctlon 17, the_ regulations will
be revised accordingly'.

Afier publicat.ionof-the proposedrt,_'ulatlons,EPA
made available a dotal]ed "Background Document" for
the r_gu]ations; this document is.._Igniflcant for the
candor and frankness with which It e.x'-plaJnathe a_ency'_
decisiontolimiti_ regulation," After thi_, a public

i.Th,_documentisreproducedInthe.rolntAppendix(J'.A.)
at 28_1. Sda al.;o text and not_ at notes 45 to 48, iu/rf,_
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hearing waa held and further written commcnta were
_olletted and receivedW The A_LR eubmittcd written
commcnta on 27 August 19T.l in which the organization
put forth the came argumentabeing pursued in thi_
appeaL" The EPA rejectedthesearglzmentsand pub-
liehedthe final,but limited,regulationson 1,13anuary

1976. Thls petitionfor rcvlcwof thefinalrcgulatlona
waa t,hca timelyfiledon 14April1976."

There are two major themesin theEPA'_ justification
for limitingiraregulationwhich _houldbe idcntifiedat
thlapoint.The firstconcernsthe l_susof timing;EPA
haa repeatedlyoratedthatiti'_limitingthe subjectmat.
tcrof itsnoiseatandards"atthistlme."The agencyhaa
duringthe coureeof itaadmlniatrativcproceedingsepc-
clficallyrceervcdthe optionto regulateall aepcctaof
railroads"equipmentand facllltleo"in the future.

The secondtheme larelatedto thefir_;whils decIln-

ing to regulate additional equipment and facilities at thia
time, the Administrator explicitly or lmpltedly encouraged
_t_Iteand localjurisdictionstoadoptnol_crnissloa._tand-
ar_ for som_ typea of equipment and faoilltio__s
EPA stated, '°

"Although the EPA dora not currently propoeo to
regulate retarder noise, it does recommend that local
Jarladlctiona e:_tabtish regulation._ which require rail-
roada to utilize barrier _cchnology where nneded and
where both practical and feasible . . .

"They [lo_al and elate juriedtction'q may adopt
and enforcehelencmiaeionamndardeon ocherpieeee
of cquipmentno_ coveredby EPA regulation._,such
aa rctarder_and railroadconstructionequipment...

rr_9 Fed.Reg.24,585.

J*See 42 U.S.C. § ,1915.

m S_o3,A, at18,24-2.5.
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"State and local guvernmenta may enact noise
eml,_sion standards for faeilitico which EPzk has not
regulated. However, . . . whore federally regulated
equipment is a noise contributor in a facility on
which a State or local government propose_ to set a
noise emi'J_ion _tandard, such ao a marshalling yard,
much regulation may or may not be preempted...

"... EPA believes that design or equipment stand-
ards en federally regulated equtpmen_--viz., locomo-
tive and rail cars--are preempted. Design or equip-
ment standards on other pieces of equipment such
as retardersor cribbingmachines,are not pre-
empted.Similarly,design_tundardnon facilitiesnot
federally regulated are not preempted, even thougk
locomotives and rail ears may operate there, because
they" do not require the modification of loeomotive_
or rail cars. An example of this type of regulation
would be a localordinancerequiringthatnoisebar-
tiers be in,tailed along the rightu of way running
through that community'."

Thus, although EPA rccoffniz_ the need for additional
regulation, the agency did not take it upon itself to meet
this need through EPA-spon_red regulations. In addi-
teen, the encouragement of local regulation was subject
to theEPA's re._ervatlonof power toregu]am in tho_e

_ame are_ in the future.This facetof die agency's
positionwilla_umo a prominentrolein our analyslain
PartIll,farm,

Intummary, theadministrativeproce_dc_rlbedabove
resulted in _tandarda regulating noise from only three
_ource_: I) locomotive operation under stadonar'y condi.
tions;n2) Iocomo_veoperationunder moving-eondi.

tions;" and 3) rallcar operations." No othercype_of

r_40 C.F.R.§201.11.

_Id.at_201.12.

n ld. _t _ 20L13.
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railroad equipment and no railroad facilities _zt all are
within file coverage of the promulgated standards. Spe-
cifically, the following "equipment and facilities" arc ex-
cluded from federal regulation" horns, bell% whistles and
other warning devices; respnir and maintenance shops,
terminaL% mar_halling yards, and rail car retarders; _pe-
dal purpo:m equipment, such a_ cranc_, derricks, and
other types of maintenance-of-way equipment; and track
and rtght_-ot'-way. :° The propriety of excluding these
_ourees of noise from regulation in light of the statutory
mandate in Section 17(a) o£ the Au_ will now be sx-
_nined.

HI, ANALYm_

1. Sast_oTL17(o.)(I). The stoning point for an analy.
sin of the scope of the subject matter to be regulated
pursuantto the Administrator's mandatory duty m pub-
lish noise emission re_dations mns_ be the language of
Section 17(a) (I). As noted prcviouSlT, "shall include"
refer_ to "the equipment and facilities" in this context;"
the definition of the lat_.:r phrase dictates the scope of
the mandatory_ubjcctmatter.We belinvnthattherefer.
ence to "th_ equipment and facilities" ia unamblffnon.%
The plain meaning of thl 'Lphrase ylsldo a definition that
would, tn the absence of any contradictory evidence, sub-
numn all such equipment and fneilitiea. Ther_ is abso-
lutely no indicationinSec_on 17(a)(I) thatCongresa
intended to vest discretion in the EPA to decide _ohich

"This llettng' la net meant to bo an exhaustive compilation
of the eubJect matter Included within the phr_a "equipment
r.nd f_tcllRles." The definition of thin term mu_ b_ made by'
the Agency'witha realistic referencetothe definitiono_ tita
termcu_tomarilFemployedintherailroad Induatr7,See to_
atudnote_ atno:e._45 to 18, in/rt_.

S¢c tc_x_gnd not¢_ at note_ 7 to 8,_pr'_
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of th_ equipment and fueilltie_ would bc subject to regu.
lation. Nothing in the _mtum diminishes or qualifies
thngeneralltyof thesetwo l_eyworda.--eqRipmal_Cnnd
/g_I/C_.Nothin_in the statutestatesthatonlycertMn
klnds of equipmentor faciliclenneed to be regulated.
The phdn and naturalmeaning of thephra'Jo"thecqulp-
ment and facilities" is that tile power of the EP& is
plenary with respect to th_u objects and places cu.'l-
t_lnorily thought to be included In the definition of tile
phrase.To read thi_language otherwise would be to
dl_to_ a relatively clear_igual from the national legisla-
ture. Indeed, in the conto_ of thin ca._e, the EPA chose
not to regulate any "f_oilitiea" at all; thin ac_on in
effectrcad._thisword out;of the _tatute.We are not

prepaxcdto labelthlsword as belnffsuperiluou__o the
statutorymandate."

The EPA prc_entsonlyone argument with rc_pect;to
the_tatutoryIanga;agcin SectioniV{a)(i). The agency
contendsthat"[l]fCon_Trcss had meant to requlroEP&
to regulnt_ al_ equipment; and lactllcles It cutfld eaatly
havesold_oby uslnKtheword 'all'ratherthan theword
'the.'""Thi_ isperhap_the weakesto£allstatutorycon-
_tructionnrgumen_ partictzlarlywhere,a_ here,the
proponent of the argument; puts forth alternative ]an-
guag_ whlch Congress #hould have u_d which has _ul_
_tantiallythe same meaning"as thelanguagewhichCon-
greendid employ.The principlebeingcontendedfor by
the EPA with respectto the langalageo_Sectibn 17(a)
(1) ha_ _b llmits; it I_ the ]a_c _I'uge for tho_e who find
themselves In the unenviable position 0/2having' to argus

aOf emtr_le_the EPA has re_erced the option to regulate
"facnltlea" in the fatu_ (aennora 15, ,upra). The I_PA thun
belJtvet that it can thence th_ timing of ira regulation.¶, a
propo,lflon with which we dlsatix-ee. S¢¢ te,_ and notc_ at
not_ 49 to _0, inlra.

a l_ric_ ._orR_pondea_ at 10.
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againstthe plainmcanlng of statutorylanguage.Al-
thoughEPA can draftno supportfrom thelanguageof
Section17(a)(I),the agency_cclesto c_tabllshthe ex-
istenceof discrctlonto chooseamong variousequipment
and facilitiesby referenceto the languageof the pre-
ambleoftheActJ'

2. The Preamble.The EPA make_ much of the fact

thatthnpreambletotheAct statenthat

whl]oprimaryresponslbilltyforcontrolofnoiserests
withStateand localguvcrnment'%Federalactionis
_sentialtodealwith7nn_'ornoisesourcesincommerce
controlofWitlchrequlrsnatlonnluniformityof trent-
nlent, n

EPA wonldhave u._readthl_languageasIfi_saidthat
theFcderM governmentcan regulatenull/"major noi_
_ources.IP

The EPA argument b_sedon thelanguagein thepro-
amble i._basedon an erconcouoperceptionof the opera-
tionand olgnifleancnof such language.A preambleno
doubtcontribu_toa generaltmde_tandlngof a stattlI:e,
butiti"notan operativepartofthe statuteand itdoes
not enlargeor conferpowcr_on adminlstrativeagencies
or o_cer__'_V'heret2_enactingor operativepartsof a
otatut_arennamblguono,themeaning'ofthe.statutecan-

not b_ controlledby languagein _e preamble. The
operativeprovL_ionsof s1:atutesare thosewhichprc_eribe
righ_ and duties _nd othemvi..,e declare the legL.lat/ve

"R_ponden_ r_fersntooth_.rstatutorylangnngeInvari-
ou_aub_octlon_of S_crlon17;_seBriefforR_pondent_at
I_-14.We findthe_earg_;mcntlto be clearlyfrlvoiou_and
Insnb_tanti_land ti|ere_orndo notaddrc_ themIn detailIn
thlaopinion.

_42 U.S.C.§4901{4)(3).

"See, a,#,, _a_oo Railroad Co. v. T_omao, 132 U.S. 174,
188 (1889).
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wtl]. In the context of this enee, the operative provisions
of the _tatute which declare the will of Coogr_,_ with
r_pccttorailroadnoiseemi_ionaare tho_e containedin
Section17 of the Act. We findthe referenceto "t.ho

equipment and facilities" in Section 17(a)(1) to be
unambiguous and, there£oro, do not look to the preamble
for guidance as to the leg'I_lative intent.

B. LogiMa_i,vo Hi, tarF

Our conclusion that the language of Section 17 (a) (1)
Itself ts an unambiguous reference to all "equipment and
facilltiea" forecloses the neee_ity of looldng to the legls.
l_ttvs hi_tory for resolution of thi_ Is,_ue. In the Interest
of thoroughnc,_s, however, we have _cruttnized the legisla-
tive hl,_tory and believethatit Isconai_tent_-ithour

readingof the languageof theAct. In addition,the ]cg-
]slativohl_toryprovldssan importantin._ightintowhy
theju_tIficatlonofferedby theEPA for thenarrowne$_
ofthe_copoofitsrcgulatlonsIaincorrect.

The onlylegislativeCommitteeRepor_to touchon the
provisionsrelatingto railroadnoi._ereffulat[onis tha
Reportof theSenateCommltte_on PublicWork:_J_ The
ReportoftheKouse Committeeoa Inter_tatsand Foreign
Commerce, accompanying the House noise controlbill
{II.R.11021),"eontain'_no mentionor"railroadnoise
emi_ions becan._e ;ha House,bill did not contain a
tionon rnilrvadnol_e either _ introducedo.ra_ flint
p_e_edby theHouse.

The Senat_CommitteeReport_ummari_edtherzdlroad
_eetlonofthalaw n_fellow's:_*

#_S,Rcp.No.92.1160,92dCong.,2d_. (1972).

"H. Rep, No. 92-842, 92d Cong., _d Se._, (1972).

S,R_p,_o.92-1160,_Fr_;,note31,at18-19,
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;'Par_ B--RailroadNoi'JoEmission Standarda

Thlspart (Scctiono511 through 51,I) providesa
Federalregulatoryschemefor noiseemlseionsfrom
outfacecarriersengagedin interstatecommerce by
railroad.The Admlnletrotorof the Environmental

ProtcetlonAgency is requlrcdto publishwlthin9
monthn afterenactmentand promulgatewithin90
days afterpublicationnoleoeml_sionstandardsfor
railroadequipmentand facliitic_involvedininterstate
transportation,includinffboth new and e.xJ_tlng
source_.Such standardsmust be establishedon the
bahiaofthe reductionIn noisecmleeion_achievable

with theapplicationof thebc_tavailabletechnology,
takingluteaccounttheeo_tof compllance.

: Standardn take effect after the period the Admin.
Jstrator determines necessary to develop and apply

: the requtsit_ technology,and are implemented and
enforcedthroughthe safetyInspcetlonand regula.
toryauthorityof th_ Secretaryof Transportation,
as well as through q_ltlo IV.

B_cd on theinterrolatlonshipbetweenthe need
for activeregulationof moving noisesourcesand
th_burdensimposedon Interstatecarrleraby differ.
Ing Stateand localcontrols,the Federalregulatory
programforrailroadsunderthinpartcompletelypre-
empts theauthorityof Statsand localguvsrnmentz
to regulate such nol_e after the effective date of ado.
quatcFederalstandards,exceptwhere theAdmlnl._-
trator determines tt to be necessitated by special local
conditions or ne_ _,n conflict with rcgulatlonn under
thlspart,"

Although the language In the report offern no insight
Into the meaning of the phrane "equipment and facili-
tieS" It does provide evidenceaa to the major policy
Jn_tlllcation for the broad preempt-ire effect aceor_led to
the railroad noino emission ntandards, Congrnes wan
clesrly concerned about "the burdens Imposed on Inter-
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_tate earriero by differing State and local controls .... "
Thla concern was expressedrepeatedlyin _he Senate
debateon the Act. Two exccrpufrom tld._debateserve
to illustrate this concern:

SenatorRandolph:

"I al._obring to the attentionof thu Scnat[}the
provisionsin titleV of S. 33.1°, whichcstabli_he_a
regulatoryframework for no/_.ufrom intomtate
truckaand buses and the operationsof rallroad_.
Here,as well,'_in the areaor"productnoiseemis-
sion_tandards,thetran._portationindustryIsfaced
withthe prospectofoonRlctingnoisecontrolrogula.
t[on_In everyjurisdlctlonalongthclrroute_.It is
completelyInappropriatefor interstatecarrlersor
Interstatetran_portationtobeburdenedIn thisway.
The committeemet theneedforactiveleKI_latlonon
moving noisesourcesby requiringcontrolson noise
from allInterstatetrucksand buse_and railroads,
Including ext_ting equipment which would not other-
wise b_ ._ub]ect to produc_ noise emL_slnn standard_
undertitleIV and thepattern_o_ operationsof._uch
carriers. ,_fter the effective date of an adequate
Federalreg_flatlonprogram,the uuthorityof .qtato
end localgovernmentsco reg_dacenolscfrom inter.
_tat_truek_and bnse_or tralnsi_ completelyprc_
erupted,exceptwhere the Admlnlatratordetcrmlne.s
Itwould be ncoc_sltatedby speciallocalconditlona
or In no conflictwithth_Fe,deralrcquiremcnt_.""

"Mr. HARTKE. Mr. President,on_of the basic
purpo_e'_of titleV of _;hlabill,as e_]ained In the
commlttesreport,Isto naturethe ma.x_mum prac-
ticaluniformityin reg'ula_;Ing'the nolsocharnc_erl._
t_ca of interatate carrie_ _uch _ the railroad,, and
motorcarrier_whichoperatefrom co_u_;I:ocoasl;and
throughalltheStates,and Inhundredsof oommuni-
t_e_and IocalJtle_.

118Cong'.R¢c.35412(1972)(R_mar_ ofSenatorBan.
dolph).

.... _r A ,.
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"Without some deg'rea of mfl._otmity, provided by
Federal regulations of eeuntry_do applicability
which will by statute preempt and suporzede any
dlfforentStateand localregulationsor standards,
therewouldbegreatconfusionanddlaes.Carrlcrs,
iftherewerenotFederalpreemption,wouldbesub-
Jecttoa greatvarietyof differingandporlmpain.
consistentstandardsand requirementsfrom placeto
place.Thiswouldbe excessivelyburdensomeand
wouldnot;beinthepublicInterest."'_

Thiscanesrnfor"maximum practicaluniformity"laccr-
tsln/I/consistentwitha broaddetlnitionof "equipment
and facilities."But theEPA hasput fortha curious
notionao towhichcqnlpmentandfaeilltlesareinneed
ofsuchunl£ormtreatnlentwithre_peettonalsoemfssion
standards.

EPA justifle_ It_ narrow view of equipment and foclll-
tl_ by arguing that if a source of noi_e to aubJec_ to the
regulation of only one Jurisdiction, r.here is no need for
_ntional uniformity. EPA believes tha_ national unl.
formltyisneededonlyin thosesituatlonoInwhichthe
noisesourceIspotentiallyeubJe_ttonoiseregulatlonby
more thanoneJurladlation(suchaa Iocomord,va or rail
car-a)." This vlew ignores the fact that. although a physi-
cal _u_e of nol_e-.--forin_tanee,a particularyard or
_rrafn,l ("facllities")--may be permanently located in
only one jurl_letion, the r=_Zroadthat ozol_ it will own
otheryardsand terminalsin many otherjurlsdlerions
through which its system e_ends. Tho railroad lUelf
(thecarrierspeelfledInScar/on17(a)[1)at'theAct),as
dJatingulshcdfromthesingleyard,wlllbe.sub;feettocon.
_Ict:[n,_"or differtnff noise reg'_flatlonaof the Jurt_die_ons
In which all of the various yards are located. Such multi.

,118 Cong. Rec. 3SStil (1972) (Remarks of _enator

_.._a Background Document.ff.A.at 3%45.
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plo exponure could ca_ily create tho type of burdcnn
which CongrL_s sought to avoid in the Noine Control Act.
By g|vlng the pl_raeo "tho equlpmcn_ and facilltie_" it_
natural meaning, nationally unifdrm regulatlonn will c.x-
tend to the varioun olcmcnm nub_umcd in thi_ phraae, In
furthcrancoof thlsmajor policyunderlyingthoAct.

We ompha,_izothatthedlncunnionin thiseectionof the
opinionconcornna policyJustificationunderlyingthe Act
and do_ not focu_on thentatutorylanguage.There I_
no languageIn Section17 whlch mandato_ thatthe Ad-
minietratorreg_latocall/thoseequipmentand facilltice
in nc_dof nationaluniformtreatment.But thinquestlon
of uniformity i_ _uppor_ivo of our reading of the con-
te_tcdphrase,and themanner in which thoAdminiatra.
tot appll¢dthe uniformityconceptIs Importan_to an
undorntandlng"of theEPA% eaxlier,llmitedaction.Itia
for thc_nrca._onnthatwo havo dleou_edth_ l_ue.

C. OtherAr_umcnt_

The analynia thun far In Part II hna £ocu_ed on the
.statute l_elf and the l_-I_latlve hi,tow. We now addre.%_
_veral additlonalar_ monte rai_ by the EP.L

Th. EPA argueathatIrainterpretationof thn Nole_
ControlAct shouldbo accordeddefercncoby a r_,viewing
courtbccauneit15theagencychargedwith admlnleterlng
theAck_r While itinan c_tablInhedprincipleofadmlni_-
t_ratlvolaw that ravlewinffcourr-_willgenerally"nhow
'greatdeferenceto the Intnrpr_tatlongiven [a] nta_uto
by the officersor agencycharged with It8administra-
tion,'""thi_ prlnclple h_ no application whet% ao her_,
the agencyh_a mlelnterpr_tedIt__tatatorymandate."

S_ Brlcffor R_pondont_ At 7-8.

•4Udall V.Tallman, _80 U.S.i (1965).

"S_¢, #4. Fr_man v,_for_cn,499 F,.2d494 (D.C.Cln
1974).
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In _uchca_esofmlslntcrpre_atlon,itiaour duty tocor-
rectthelegalerrorof the agencya'Jwe have donehere.
In thi_regard,we a]_o notethatthe InterstateCorn-
merco Comn'dasion,the Department of Tran_portatlon,
and the Department of Commerce--tltrcofederalagon-
clcswhich can alllay claimto considerablee.xpertiae
relativetothe railroadindust1_"and itsroleininterstate
commercc,--aUstronglydl._ngreedwith the EPA's deci-
_on notto reg_datoall"equipmentand facilities"of in-
terstaterailcarrler_."W'c pointto thisaa additional
evldoneethatour failuretodefertotheagencydecl._ion
inthleca._lanotunwarranted.

The EPA argueequite_trenuouslythat"practicalfac.
torn"cwnpeltheeonehzalonthatCong-tc_sdid net intend

allrailroadequipmentand faellltleato be reg_iated."
EPA contend._that"liltlainconceivablethatCongreaa
IntendedEPA to Inveatlgateand controleveryIneon._,e-

quentlalplccso[ railroadequipment.... "" EPA then
procced_to flata varietyof aource._which Itb_lieve._
would beencompa_ed by thezLAR'_poait_oniltthlacane.
EPA raisesth_ specterthatitwillhaveto regulatee,_-
vators_Mr conditioner'J,typewriters,telephones,par_n[_
lots,and deliverFvans b_ause theae_onrcosare aub-
eumcd under a _trlct,literalinterpretationof thephr_
"equipment and faeillt_e_." "

"We do not, find this argument convlnelng. The courts
of eourse_ concerned with the con_qucnee_ of th_

deci_lon_which theyrender;-thoywillexaminethc_ ¢on-
imquencesa_ _ factorin d_terminlngwhether to grant
the t_llefrequestedby th_complainingparryIn a par-
tlcularcase.The consequence_of the po_itlonwe take in

*_$#e_.A.at214-16,210,189.

*_Bri_forRc_pondcnt_at22,
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thl_ ca_e are not of the variety that ca_t doubt on the
wisdom of the derision, however. TI_ ia because the
position advocated by EPA counael, in thin ease is an arti-
tidalone;the2_1R has notcontendedthattheEPA mu_
thruztItspro.nonceIntoaverymlnutodetailof railroad
officsbuilding:',,'*nor iasucha pooitlonrequiredby what
appears to be the customary definition of "equipment and
fadlitiea" in tho railroad Industry'.

The EPA Itself(a_oppo._edtoEPA eouneclin thlo cage)
haz shown thatItIscapableof delhalng"equipmentand
faellitlc_"in a reall._tlcand reaeonablomanner. In Sec-

tlon5 of its'q]aohgroundDocument for RailroadNoLle
Emisdon Standard,_," the EPA hao identified broad cate-
gories of railroadnoi_e_ourcesin order "to Identify
[_e] typez of equipment and facilities requiring national
uniformity of treatment."" Tho agency then pro_eed_ to
lht the following catcgorl_,_: office btdldln_; repair and
maintenance _hop._; terminal_, mar_halllng yards, hump-
Ing yar&, and railroad r_tardera; horns, whi_tlers, bells,
and' other war_ing devicc_; special purpose equipment
(li_tingnineteenpiecenof auch equipment;trackand
rlght-of-waydesign;and traina(locomotlvezand rail
carz).'4As notedprerioualy, the EPA _o_e to regulatn
on[7this[_t category"relatln_to ]ocomotlvesand rail
cars," With Ts#I_c_ to each o/ th,_ addi_o'nal catsgov:ie,,_
of railroadequipmentand faelliticsthatgeneratenol_e,
th.EPA declined to regulate bu.t re_frv¢d the option to
¢,tabl_A atandar_ ¢_ the/uCure. °'

*_P_pI7Brief ofP_tltlone.rnat 3._.

B_ckgroand Document, J.A. a_ -_7.

_Id,, J.A. at 37-14.

"5"¢_ text at not_ 14 to 19, _pra,

_. not_ 40, _uFra,



Two polntn of significance emerg_ from thn foregoing
dl_cu_slon. FLint, the EPA ha_ dexnon_trated that it is
capable of deflnin_ the phrase "equipment and facilities"
in a manner consistent with customary usage of the
phrase in the industry. Congress often does not specify
in detail phraa_ that have an established metming'within
a particular indmtry; _ueh definitions are best developed
with reference to the actual context;of the regulated in-
dustry in que_tdon, We sWe_,_that rise ta_k ef defining
"equipment and facilities" i_ _ matter to be aceompllshed
within the a_'ueture e_ the EPA's rulemaldng preee-
dnre,_; we do not undertake to provide a detailed defini-
tion in this opinion. We do, however, conclude that the
EPA hasimerpretedit__tatutorymandat_too narrowly
in regulatingonly locomotivesand rallcar_,and _
facilities at all. The EPA counsel have offered u_ an ex-
treme deflnltIQnof "equipmentand,facilities"inan at.
tempttohaveus rejecttheAAR'a position.The EPA
Itselfhasshown thatitcan bring_.measureo_ rea,son
,toa dlscu._ioRo_thi_definitionalissue; on tki_on re.
mandwe rely.

The _ecendpointc_ne._sEPA'_ insistencethorit hn._
theoptiontoregulatetheenumerated"equipmentand
:facillti_"inthefuture.In ourview,theEPA has"cir.
tuallyadmlttedtheerrorof itsInterpretationof See.
t'Ion17 In malting"thi=argument.Section17(a)(i)
makes no prv.rl=ionfora '"phadng"irt"o_ ther_iuired
regulatlon_overa periodof _Ime;theprovi_iondoesno_
havea temporalelementinwhichtheagency"determine_
w/_n toinitiatethefederalregulatory"machinery,Thera
a temporalelementinSection17(a).(2);thi_provi.

_ion_tate_that"_uchr_gulatlonemay be r_sed,from
timeto time...."" Intl'_acontext,"suchregulatlong"
rvfer_tothemandatoryregulationspr_eribedin See.
tion17(a)(I).Section 17(a)12)therefernprovidesfor

•_42.U.3.C.-_4Oil(a) (2).
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the "fine tuning" of file mandatory regulations; there is
no provicion for a delay in the timing d the ari_nal
_a'uance of the mandatory standards themoelvc5.

rfl_erdore, if a certain subject matter ia properly in-
eluded within the term "equipment and facilities," the
EPA has Jurledtetion over the subject matter. If the EPA
has aileh juriadictlon, it must exerel_e it in accordance
with the mandate of Section 17is)(1). In its "I3aek-
ground Doetmlenff' the EPA has clalrmad ,fi_turc juri_dic-
_o'a ovce a broad ranffa o] "cTdpraca¢ and facili_ieaf' '"
this claim in affect admlt.'L that _ho phrc_¢ pcopcrly on..
comTac_o a, much broader rants o,f objec_ and platte.
TM. admiaMon iu _urn dictat¢_ the teach.ion tJ_a_ _ha

original regulations tucT¢much too narrow i_ coopt,

In Its canutruction of Section 17(a) (I), the EPA has
attempt_.d ta ._ecure for i_clf the beat of both worlds;
that I_, to limit curren_ regulation while re_erving
plenary power to reg'ulato in the future, Thl_ ia perhaps
an understandable effort; to introduce an element of fie:d-

biUt7 into the promulgation of noise emi_ten at-andard_.
It la not, however, for us ca a reviewing tour_ to add
this dlmensioa of fl¢.:fibilit,2"to ths _L';tutory framework.
Congre_ has dictated tha_ the E;PA regulate "the equip-
meat and faeilitied' of in.rotate rail carriem. Congr_._a
has n_t provided the agency with the typ_ of diccr_tion
it, evidently de,ires and contendsfor in this ea._. We are
bound to effectuate the legislative will and we perceive it
to be unambiguous in this context. If the EP& de:ires
an element of flexibility in its operations, the agency
must look tn the Cong'fe._s and not to the courts.

In addition to the argumente, already presented, we
perceive a highly unfavorable consequence of EPA's posi-
tion that it: can refrain to regulate at thl_ time while
rmerving th_ option to reg'nlato in the future, As noted
pwvioualy, the EPA has encouraged local jufl,_dfeflons to

- "S_e noto46, _?r_

•/: • , . :
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regulat_ particular noise _uree'_ which it (the EPA)
ehoo_n not to regulate at thin time. If the localities take
thl_ suggestion seriously, they may" well invest consider-
able resources and time in developing and promulgating
local noise ordinances. But the EPA claims the authority

t._uo regulations covering the same noise sources at
any ttme in the future. It Is clear that the_e EPA-
|_ued regulations would, under Section 17(c) (1) of the
Act, preempt the locally"developed standards. Thus, the
localities could not be _uro when and If a federal regula-
r/on would displace their own and with it the t/me and
re_uree_ devoted to the promulg_atlon of the local stand.
ard.We believethat thestmlcturoofSection 17 of the
Act comprehends some consideration for the localities ta
thl_ regard.

If the federal level l_suco all of lt_ regulatton_ con.
coming "equipment and facilities" at one t_me; the locall-
t_escan plantheirown aetlvitleain theareaof nol_
regulationwithincreasedcertalnt_and Confidencethat
their, efforts wlll not g_ for naught, Also, once the fed-
oral regulations are Imued, thQ localities will be able to
discernwhetherornotthey"shouldattempttotriggerthe
varianceprovisionsfoundin_oction17(c)f2)oftheAct.
Therefore, we bellevo tha_ our declslon In this co_ is
consistent with the overallstructureof theAct as it
appllestorailroadnois_cmlesion_tandards,

IV, Rzu_P

8_:flon lO(e) of theAdrnlnls_atlvo Pr_dur_ Act
_ate_that"

it]o theextentnecessarytodecisionwhen presented,
tim revl_wlnE court shall decide all relevant questions
of law, Interpret constitutional and statutory provi.

," 5 U.S.C,§700.
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_ione, and determine the meaning" of applicability of
thetorme of_n agencyaction.The reviewingcourt
ehall_

(I) cemp_.lagency actionunlawfullywithheld
or unreasonablydelayed.

Q or- _t •

_avlng concludedthatthe Admlni'Jtratorof the EPA
mlsinterprctedthe clear_tatutorymandate to regulate
"thecquipmentand facilltle_"of intcr._tat_railearricr_,
we directthatthe Administratorreopenthe cenaidern-

tlonatRailroadNoia_ EmlaalonStandardsand promul-
gateatandard.'_inaccordancewiththe _tatutorymandate
aa interpretedherein.Severalobservationsconcernlns'
thenatnr_of theinquiryon rem_nd arc in order.

AlthcnghtheAdminlstratorconstruedtheterm"equip-
ment and _acilltic'_"in a narrow and artltlcialmanner,
we do nor,iv.thisopln_ondictatewhat we b_llcvetohe n
properdefinitionof the term. Rather,we believethat
Congre_,_intendedfor thi_deflnltionto ba developedby
the agency in a mz..mer _at t_ evn_i_nt with the cub-
ternary u_ago of t:he phrase in the railroad indu_tz'y."
The EPA has shown that it has a realistic under,tending
of what i._ included within railroad "cqulpmen_ and facili-
ties," and we would c.x'pect them to apply this same realis-
ticapproachon remand. Thi_ doesnot mean thatthey
mu_ adopt theprecisedefinitionoutlinedin Section5
of the Background Document; it doe_ mean that the
realitiesof therailroadIndustrymu_ governthedeflni.
tton, not the pradilectlon_ o_ the agency as to wha_ it la
preparedto regulate.

Second,nothln_wv dohereinaffcet_thed#greeofregu-

lationwhich theAdminl._tratord_ms desirableina par-
ticularcontcx't.We are concernedat thh pointonlythat
theAdministratorbroadenthescopeo_ theaub_actrrmt_¢r

ThI._definition will, o_ coupe, be r_view_ble in the court*.
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regulated ._oao to bring the coverage of the regulationa
in llne with the CongTesolooal mandate in Section 17 of
the Act. The partleular mann_w in which the "equipment
and facilities" are regulated is a matter which rests, in
the first in_tance, with tho Administrator. Tills action It,
of course, reviewable, but under a different standard and
at a future date.

Third, then ia the matter of the time within which the
Administrator muo_promulg'at ,_ the reffulatlons concern-
taft "equipment and faoilitier." The original _tatutory
command was that the Adminhtrator publhh propored
r_gulationa within nine months from 27 October 1972,;"
theso propo_d regulations were then to be promulguted
aa fin_.lregulation:)within ninety days after the publica-
tion of the proposed regulationr." We believe that thta
original timetable evidences a Congre_ional concern tha_
the regulations be issued expeditiously. Accordingly, we
_lieve that our m,mdltto _hould embrace this concern for
a prompt treatment of the nol_ emi._lon rtandard_
Therefore, we dir_et that the ¢onofderatlon on remand
proceed a._ promptly a_ po._ribleand, in any sveng that
the final regulatlono be i._ned within one year #tom the
data on which the mandate in this care Is t_ued.

Fourth, and finally, our holdinff in this care doer not
affect the validity o_the individual Railroad Nolre Emia-
Men Standards already i._,_ued.There may eoneinue in
effect. Our _ole directive is that the EPA broaden the
_:ope of Its regulations by defining "the equipment and
facilltte:e' of tnter.xate rail carriers In a manner oon-
oi_tent;with the u._aal and customary under,tending" o_
the phrase In the railroad industry.

So Ordered.

"42 U.S,C.§4916(a) (I).

"Id, at _ 4916(a) (2).



APPENDIX P

FIIq_IqCIALANALYSIS/IMPACTASSESSMENtOF PP.OPOSEDI',EGULA]DRYOPTIONS

PARTA= FinancialImpactAnalyses

I.mODUC 'Z0N
"[his anaIysla ex_*Mne,'_ the potential financial Impact on Individual

railroads of proposed noise abatc_ent regulations. For each of n_ore than

50 rallroadathe presentw*lueof futurecash flow (netIncmloplus de-

pracieJt|on)Is conlpsrcdwlth the presentwllue of futureabatementcosta

plusnet _#orth.For those rallroadawhere the costa plusnet worth are

greaterthanor _11yslightlyle_m thancash flow, or _d_econb_itcmcntcoats

appearlargerelstlveto catlhflow,it may be eoncludoJthat thecost of

canpllsnce of the proDoac_l regulatlen couhl Impose aclne hardship on the

ccr_psniea.

Resulca

P_madupon the resultsof the malyaea, the followlnE;,dobservations

_|reIP.sdez

1. ._veral railroads appear to he In financial difficulty, even

_fore considering the costa of noise _Jbat_Incnr.. Six railroads show

negative rm.t h_orth as of Dc.ccn3ber31, 1977, a[KI eight _ldltlonsl rnilrol_a

experienced s negat/ve cash flow over the 1975-77 pcrlod.

2. In no Instance was the present wdse of noise abatement costs

greater th_n the difference I_t_een cash flc_ sad net _rth. _amp the

coats attributable noise to the proposed regulations should not shift _*ny

railroad from n positive d[fference (l_tween eemh flow mvJ net t_rth plus

coat) to a negative difference difference.

I P-t iI



3. CcnerMly, abatc_l_ent co_it_ are _n_ll relative to cash flow st

net worth, floweret) far a few railroads the estimated co_;to _ecm si_,,nifl-

cant. Thls In particularly true for the major t_witchlngand terminal

companies3,O_ece y_Jndopecotlono ee|)re_enta significant part of total flrm

actlv|ty. A _leparatedD;cusalon of the Impact o[ the propooc_dregulatlonn

on fiwitchlng and terminal comp_]nlen appears In Part B of thin Appendix.

DISCUSSION

Thin _rnalyaia a,qse:mcs the imteatlal financial Impact of tim revlfltxl

solar al)at_zcnt regulatlun on individual line haul railroads and _w|tching

zJnd terminal ccxnpanlne_. The nationwide regulatlon_ connldercd In thin

i _nalynls require a atagnd reduction of nol_e levela far three types of

rallroM yards--hasp, flat classification and flat industrial. The tlr_'-

table used in this analyldn for these rc_duetlonn [_ an follows_

R_ulatlon_ t_nounced January 1, 1980

F_cl llt_ St_rndand, dB Effective Date

ALl Yards LAn 70 January 1, 1982
llump Yards Only I:_lo 65 January 1, 1985

The abatement cost entlr_ltea for each yard type, separated Into capital

and operations and malntennnee ((_H) ccqnponenta, are displayed In Table

P-1.

lnelnded In thin _aalyalo are all Clans I line-haul rallroMs md

_wltehl_g ar_l termln/ll cumpanlea (according to the ICC classifications

_fter 1976) and Clams II line-haul roads which operate hump y_rds. Fifty-nix

railroads companies were nnalyzed.

_Overview

The methodology _sed to _m_eafl each railroad's financial condition

was to compare the present value (D/) of lt_ twenty year (1980-1999) atre¢_of cash flow to the I_/of r_lae _l>ator_nt coats for the Bm_. period, plus

, P-2
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TAI_LE P-I

'ESTIMATED(_UIETINGCOSTS
CAPITALAND OPERATING& MAINTENANCE

RAILROAD YARDS

C{q)ltal Cont Anm.i1 M_|nt.
St_ly Level& Ynrd Type _ Y_Ed, Tota{. _"/Yd To__{

C$Ut_D" ($'U_D"

Ldn 70

llump 124 10,352 148.000 1,304 10.516
Fll*t-Cl_ I f It,lL ion 1,113 19,990 17.960 3,32/, 2.907
Flnt-lnduotrI_L 1,381 8,772 6.352 3,891 2.810

Ldn 65

llump 124 58,312 470.258 19,150 154.500

P-3
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Its currentnet _orth. Ccmh flowequalsthe st_ of net Incenseafter

Intereatand Inc_netaxee,plusdeprecIatLonand _Inort[zation.Net worth

equals thedifferencebctwe_mas_etnand lILibllltleaand le e_po_cd of

stockand retainedearnInga. _11esolarabatc_nentcoats for capitaland Of_l

are estIimltcdfor each railroadfraa the data ehom_ inTable P-I. 111e

presentvaloe_are thenanalyzdedto assessfinancialhealth and Impactof

noise abatt_r_2ntcents.

D.atp_!rees

The individual railroad financial data were gathered from ths report,d

so|_aittc_l annually by each railroad to the ICe. Dat_l were gatherc_l for

three yearn--1975, 1976 lind 1977. the reporta used were the R-1 (for Class

I rallro_ta) and the R-2 (for Clara II railroads). The net _rth data were

taken from the ComI_lratlve General Sheet (Scht<tule 200) *J_ represent total1

shareholders' equity. Net Income 1_ from the last line of Schedule 300,

Income Accesser. P_epreclatlo_ and t_ortlzatlon expcn_es were fotmd In

Schedule 309, Statvment of Ch_nges In Financial Condition.

The estimated coat for erich typ_ of yard, am derived from T_hle P-1

_md explained below, wan multiplied by the number of each type of yard

owned by individual railroads, Yard oWnernhlp data are found In appendll E

of thin Bsekgro_agl Decrement.

_e cash flow _nd net _rth data _re averoged over the 1975-77

period, generating a single estimate, 'Ibis "_oothlng" technlq|m reduced

the prospect of cbooMng an t_representatiw base perled from which the.

20-year projections _re derlvnd.

t



Pre_ent Value ana_lyDl_

/_!m|npt.lona

1. Ibrlzon cquah3 20 yearo (January 1, 1980 to Dee_nber 31, 1999),

2. Annual Inflation rate equal_ 67.,.

3. DIncount rate for prenent value zJnalyala enlualn 107o.

4. Harglnal tan rate cX-luabJ 5ff_.

5, Nol_e abateraent equiF_neat and materlala depreciated over ten yeara

by atralght line, with nalvage value equal to zero.

Conlp)_tat lon_

1. Caah Flow - 'lhe 1975-?? average In aaatrr_d to he the flrnt obaer-

vn¢lon In the anntml ntrean beginning January 1, 1980. I,br each raIlroaG

the caah flow avcrat,e wan Inflated by 6Z per year, discounted by 1U;_and

_1 to derive a net preaent value of the 20-year atreom of cash flctan.

Thin la equivalent to a preaent value of _nnulty calculation.

2. Net Worth - the 1975-77 average _aa aant|rr_l to he the net _rth an

of January I, 1980.

3. Nelae abattnnent Inveatment - For each type of yaedp the. capital

Investment requlrea_mta In 1983 ar_l 1986 were generatcxl hy lnflatl_ the

appropriate lnveatment data of Table P-1 by 67. per year from January 1,

198Op then discounting thla lnveatment heek to &muary lp 1980, u_lng a 107,

d Inco_rat rate.

4. Operal:lta 8 _', t_dntenanee -

n. ,_nnual Enlnmnea - 111eenntud opegal'lDg arKI maintenance _,'n-

Imnnea for each type of ynrdt an nhown In Table P-I_ were converted to a

present val,tm an of January 1, 1983 or January 1, 1986, ualog the Inflation

P-5



and diucounting technique for an annuity described above for the cash

flow calculation, The 1983 or 1986 pre_ent valuen were then dl_eountL_!

to 1980, Thei]e totals wJre then multipllc_J by .5, yielding an effec-

tive after tax O_,Mabat(_nent cent,

b. For each /nveutment (ai] of January 1, 1983 or January 1,

1986), ten-year depreciation expenoe atrean_ were computed (one-tenth of

capital rC_lUirc_l). Thei]e oeriei] were then converted to im after tax baals

and dlncouated to the appropriate Invest]neat date, then discounted to 1980.

c. Present Value-(Z,H--For ci]ch effective control date (January 1,

i 1983or Januaryl, 1986),the prei]_ntvalue of after tax deprL"clatIonconnta

wail I]ubtraeted from the prei]ent value of _ coats, thus recognizing the
i

ci]sh-savlr_; nature of depreciation. Thei]e nm_ retail] were then dli]counted

to January 1, 1980.

5. Compute the NFV - The prei]ent value of abatement coi]ta (caplti]l

plus C#_1) was added to the net _rth. This mm was I]ubtractnd from the

present value of cash flow.

Table P-2 libra the fini]nclal characteristics mld their treabnent in

thin aaalyMa.

The bi]alc ¢_alysla concentrates on the difference I_.tween the present

vahm of ci]ahflow and [:hepresent valueof net worth phm I]bi]tot_nt

coati],

1. If this difference Is negative (o_ If the net worth or the present

value of cash flow la negative), the Individual railroad may be In finan-

cial difficultyand may be troublefinancingor ImplcmentlnE_the chra_ei]

specifiedby the noi_e controlregul_tlona.

P-6
N



TABLE P-2

SIJI_IARYOF 111E I]_F_AIH'I_'I' OF I"INANClAL IT/_S

Dl_count Inflation
It:tin Yet_ra _vert_lng' P_lte l_Jl:e Rate T_ix _menttl

CoverL_ Appl lcxl Appllc_] Applied Applied

Net Income 1980-89 Yea 1(]_. 6% None Already vefleeto tan

Depreciation 1980-89 yea 10% 67, _le Already refit-eta tax

Nee Worth 1980 yea None None None Net worth treated tm one
m year coat
"4

Implementation 1983 llunp None 10% None _ on De)reelatlo_ la by atralght-
¢,oataz Flat depreela- line metbo¢ and 10 yr. life
Lrb'_.a I 1986 IIt_np tlon

flat-citron,
flat-lndu,q.

1983-85 ht_np None 10% 6% 50% Depreciation expenae (above)
nubatraeted from _ expenae

Flat-el
J.986-99 htl_p

flat-el.
flat-Ind.



2. If the differenceis positive,but telatlvely_r_111,potential

financialdifficultymay be pro|lent.For thin analysio,relatively(_nall

Is Interpret_lto mean a differentpositive,but less thanI0"_,of net

war th.

3. For railroadswltb a positivedifferencegreaterthan 107o,further

analyslnis sub-gearedonly if abaterr_ntcants appearunusuallylarge

relativeto other data.Thin is the cane for a few rallro_is,notably

swltchlw_and termln.llc_npanlen,as dlocussc_Jbelow.

4. For the ror_llnlng rallroLrdn, no further analysis Is naggestcd.

Ilowever, this should _ be interpreted as conclusion that tbese r_r_Hning

rallrosds are financially healthy and wilt not be lmpactc-d by the propos_l

nctlon. The limitationsin thlsanalysispreventsa broaderconclusion.

For theselatterrailroads,it can only be conchxlcdthatthis specific

analysisfails to uncoverpotentialfinancialweaknesses.

IndividualllallrocM!_.esults

The c_lutations describedshovewere completedfor eachof the

railroadsu_ler consideration.An analysisof the resultsof thesecal-

culationsleadto ths [ollonlng_rouplngof rnllronds|

I. Rnilro_Inwithnegatlvenet l_orth.

1I. Railroads wttb negative present wllue of cash flow.

II1. I_ailroads with nc_latlve difference, although cnsh flow arKI net

_,_rth both positive.

IV. Railroads with difference ponltlve,bet less than 10% of net

_orth.

V. Other railroads.

The results of tbe analysis for the sbeve five groups of railroads are

_bow_ In TableP-3. These tablesshow the prescntvalueof casb flow,

P-8



the net worth, the present w_lue of abatm)ent coats) and the difference.

Also, shown for each railroad m'e th'O pereentagen--the difference a8 a

precent of net worth) and total abatt_ncntcents aa a percent of cash flow.

l_xtlalnatlon of tllene renult0 suggeats the following (no nigniflcance should

be zlttached to the following order of presentation)."

1. A ntlaber of rallroado appear to be In _erlous financial dlff|colty

bcfoL'e considering potential costa of noise abatt_t__'nt, l_Hle sbatc_ncnt

cosc_ undoubtedly will add to their difficulty, the Lnlderlylng _¢caknest) Is

already preaent md cannot be attrlbu_c_d to helen regulation.

2. Eachof thoserailroadsfor_Hch the differenceIsnegative

_ould continueto ohow a negativeIn the _Jbscneeof abatt_ncnt._lus

noise abatt_mntregulations(lldnot changean),railro_vdfroma posl-

tlvedifferenceto a n(._atlvndlffcrence.

3. three of tileraIlrot_Jsin the negativecash flowgroup are

presently in a Section 77 Trusteeship. 'lhese are the l)oatoo ar_l Maine)

Chine.go) Rock Inland and Pacific) arid Chicago) Milwaukee) St. Paul and

Pacific. hhlle Section 77 Trusteeship In short of outright bankruptcy,

treaters have been i)ppolnted to manage the assert) of the three rail-

roMa. 11)etrunteea do have the po_r to reotructure the debt of theAe

firms) which likely will _JmC to consolidation aml lePi_htenlng of

outstm-Mlng bonds and other loans.

4. A mtnber of the rallroada appenrln_ In these ll_ts are mJh-

aldlacy of other roads) porto of larger railroad _yntons) or subald-

laclea of other corporations, Thus It la poaoible that the ltMlvldual

flrm'a financial position t_hould not I_ _tnalyzcd Independently bat Inateml

c(_Aldered as a part of the overall organization of Milch the company

Is a part. To gain Insight Into this |sauce, and to t)tam)arlze rl)e results,

the Informaclonin Table P-4 ban been prepared.
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The railroadz_ in thin liar are frownthe followln_ groups= negative

net worth, negative cash flow, negative dlfl_erenee, differenee positive)

but _nall, and other. This latter group includes four rallroadt) which _ecm

financially strong, but _)o_e noi_e abatoncnr costz_ appear slgn[flcant.

Included in Table P-4 for each railroad it= the nmle of the parent

corporation! the number of yards owned, by yard type, data on abatc_ent

coot;J) contfl oa a percent of caM_ flow, and difference an a percent of net

Wortlb all token frc_n Table P-3I oalea and lne_m data for the firm and for

the parent! and tloody's bond rating /or parent cc_npony innuea.

Before ex_mlning Individual r_dlro_vJn nrKl their ownerah|p patterns,

It In _q)propriate to consider M_y parent firms would _;intaln or 8ubaldize

flnnnclally mlhealthy m_b_idiarlen or afflllatetJ, Several exph,natlonn are

ponalblet

I. Tax cooolderal:ionB--ClrcurR;tnnee8uniqueto the flrm) itsparent

or the Industry nuly offer alF,nIflet_t tax Incentive to maintaining the

operstloo_ of an apparently L)nprofltnble or tmhenlthy subsidiary. _*;peetB

of Lhe tax lowmake thin general otatarentd particularly applicable to tile

railroadIMuBtty.

2. Ha;are of m)bBldh*ry operaclon--Hany of the rallroixls examined

here are not independententltlen)but Insteadare InteRr_lpartsof n

l_rger oper_tlen, Ex_plen Include; Terminal Railroad Aaanclatlan of St,

louis end the BeltR.llwayof Chicle are o_led hy groupo of line-haul

rallroodQ lind provide diver_e ¢od essential _ervleea to their ow_er_ In the

re_peetive cities. The _luth, HI,Balm and Iron Rn_e 1_ _n lnt_ral part

of' ILS. Steel'_ Iron ore mining and trannportation _y_ton In the upper

Great L_kea. In these eaaea) It le difficult to _mlyze the rallro*M

_eparately from the brooder operatlo_ 0£ which the railroad lea port.

5. H_turepoten|:/ol--Th(.,parent may b*_vee_peeratlon_ of even;trolly

turnir_; the onprofltnble auhnhilary Into n profitable operation.

P-IO



TtsIILEP-3, GON'T

SUI_IAI(YOF RAIU(DAD FINANCIAL CONDITION
CASH FI.ON,NI_ NORTH AND AI_ATI_ENTCOSTS

0.I > DIFF : NVV>O

$(000)

Rnilro_,d Net Prencnt Value 1/

C_mh Net Ahl_int Cost _ + D[[£ hbt_t Dlff
Flow 2/ kbrth Capital OC_I Co.'Jr I-5 Co,It_

(I) (2) (3) (4) 2+3_¢, (6) CF 612
(5) (3+4)11 (8)

(7)

•Jluth_ MIBsabe &

I_'onl_n_,e 85176 IV,OB5 120 74 8/,279 897 0.2 l.l

lh_o_ & Aroostook 39779 36905 I08 I_7 37060 2719 0.4 7.4

,'_ Color_do & Southern 81153 74863 88 68 75019 6134 0.2 8.2

_" Burlington Northern 1927097 1757820 8A38 6935 1773193 1539_t 0.8 8.8

i

j •

= ,,



TABLEP-3, CONIT

SUIV@IARYOF IO_ILI(OADFINANCIALCONDITION
C2_11FI_4, NEI' I¢ORTIIAND AIIATI_IENTCOSTS

NEGATIVECASIt FI_4
$(ooo)

l_tLlroad Net Pre_en_ Value 1/

Cat}h Net Abt_Int Cost bM + Dlff Abbnnt Dlff %

FLow 2/ Worth C_pltal CXck! Coal I-5 Co_t% I_
(1) (2) (3) (6) 2+3+4 (6) CF 6/2

(5) (3t4)/1 (8)
(7)

l_ot_ton & t_llne (141932) 1,8597 828 783 50208 (192140) (1.1) (395.4)

Indima llarlx_r
Belt (13562) 13144 1676 1637 16457 (30110) (24.3) (229.2)

ChIc_gojflock
L Inland Pacific (30863.5) 14333.5 2084 1679 147090 (45.5733) (1.2) (318.0)

Northw.Btetn
Pacific (41707) 21007 38 20 2106.5 (62772) (0.1) (290.8)

l-oaR Ireland (1672764) 113048 .5.52 553 114153 (17/]6917) (0.1) (1581.0)

(:hi.,Mltw.,
St. Paul Pttclflc (112111) 30h13.5 3280 2439 309854 (421965) (.5.1) (138.7)

Delwate & H0dson (65870) 37968 3.54 209 38531 (8h401) (1.2) (222.3)

Detroit,Toledo &
l_on_on (22394) h4374 640 621 4.5635 (68029) (5.6) (153.3)



TABLE P-3, CON'T

SU_ARY OF IIAILROADFINANCIAL CONDITION
CASII FLOW, NET WORTllAND AI_AT_MEffrCOSTS

i_CATIVE I_T WORTH

$ (000)

l_dlroad Net Pre_mnt Value 1/

C_mh Net AbriI_t Co_3t I_ + Dlff Abtmnt Dlff 7o
Flow 21 Worth Capital 06M Cost I-5 Coat X NW

(I) (2) (3) (4) 2+3+4 (6) CF 672
(5) 0+¢,)/1 (8)

(7)

Cmntral Vermont 13135 (12060) 82 54 N/A N/A 1.0 N/A

m Hl_)_ourl, Kan.as

, Texa. (fi4634) (27903) 512 105 N/A N/A (I.4) N/A
t4

(}rand Truck

Wentern 19598 (109192) 450 228 N/A N/A 3.5 N/A

Conrail (7540000) (26595) 24162 21945 N/A N/A 0.6 N/A

Yo_s town &

,%guthern 9654 (113) 508 519 N/A N/A 10.6 N/A

Terminal Railroad
._ooc fat lon of

St:. Louis 9258 (1651) 602 601 N/A N/A 13.0 N/A
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TABLEP'3, CON'T

SU_RY OF RAILROADFINANCIA[,CONDITION
CASIIFL_, NEi' _,IOR11!_D/_I}ATE_ENr OOSTS

COST+ NW> CASIIFLOW
$(0oo)

Railro_d He(: Preset V_llue 1/

Cash Net Abt_nc Coat i_ + Dlff _tmnt l)iff
Flow 2/ Worth Caplt_l (_ Co_ 1-5 Coet % I'M
(1) (2) (3) (6) 2+3.4 (6) CF 6/2

(5) (3_,)/1 (8)
(7)

FI:.l_orth & [k=nver 27837 32888 160 32 33080 (52Y0 0.7 (16.0)

Ill.lnoleCc_r_i
GuLf 5185gt4 678252 3824 30tqO 685116 (166572) 1.3 (24.6)

,'_ Maine Central 31047 39828) 108 68 399Ig_ (8937) 0.5 (22.4)
t"*

t4eat:e_n Pacific 119656 123380 196 116 119966 (310) 0.3 (3.3)

J



RAILROADAGREI_ERI' COST) FINANCIAL IHPACI'(3_NEI_III) SI_AILY

'£AULEP-6

/_I_T_EN'I' COST NET CASH FII_q _l_DY)ta

I)re);L-nt Vnlue Net l')et:
FIE/'I/I_ 1_o. Y_trdo ($000) 7_FV of Fltrd ,Jr) % lnc_))e Salen t_X, Income Sale8 i_ l)ot_l

Clon_ PARI_/Nt_, 11 _U Fi CtJplcnl Ot_Fl Ctltlll flo_ of i_ ($ FI) 1977 ($ M) 1977 IIIILJD_

I CcnaralI./USRA 32 191 299 26,162 21965 1 N/A (631.352) 30_J6.06 N/A N/t'.

Termlnnl RR
._nt)n. of Se.
Io_l_/'Vat'louf) 1 2 .5 602 601 13 N/A .615 41.596 1.68 N/A

Yotmg_town &
,So_Jthern/t_tour
l_2/Flecebtrcg/
& Lake Er le RR/

Penn C,encrat Co 1 0 0 SOt} .519 11 N/A ,122 555.587 .02

I _and Truck _e_-
tern/_and Truck
Corp./ Ctmnd lan

Icnt'l Ry. 0 12 II 650 220 6 rl/A 1.711 176.96 0.97 11.7 l-L/ 2162 l_L 1 I/

I Mlsnour 1) K_nsn8
Texas/)taty ln-

dtmcries 0 13 3 512 105 (1) N/A (5..572) 117.19 N/A 12 176 7

_cral Vermo_tl
Oral Truck
Corp./tarred 1_a

ICac'l Ry. 0 2 3 82 St) 1 N/A 176 13.27 13.26 11.7 !'/- 216_ -/- 1l-_/

1_/ 1976 dat:a

2._.//Line 501) R-1

i'.



[_IIJ1DAD AGI_EENI_ COST, FIN_IAL IMPACTG_NEIISilIPSUI_IY

TABLE P-fi, CON'T

AIIAT'I_EN'I'COS'[ Nl_'I' C_II FI[IM VDODY'o

PtcocntValue Not Net
FI}_/I_ l_. Yardo ($000) % FV of Flow a0 % Intone Salca }ff_Inc_.ne Sale0 t_ JkTnd

Clnna P/_RFMr/_E II I_ FI Capital O_ Cauh flow of tM ($M) 1977 ($N) 1977 _ttin_

NEC,ATIVP.I_.TI_(_l

I lllh_olA Cmatral
t3ulf/IC Induo-

tries, Inc. l, 47 48 3024 30riO 1 (25) 3.339 671.071 0.50 78.9 1873 4 A

I _ntern Pacific/
l_atern Pacific/

Indu,_trlc_ 0 5 6 196 I14 (3) 4.814 127.237 3.78

I Ft. _4orth&

',L Denver/Colorado
& So_them/Bur-
llngton Northern O 5 0 160 32 1 (16) 2.146 52.265 4.11 61 1677 fi A

l Maine Central/
G_ceybound C,ocp. O 3 2 100 t,8 1 (22) .803 41.555 1.93 82.5 3852 2 P,a

0.1 > 0_t cF , to) >0
I F._ 1 ir_ton North:

ern/Independent I0 89 05 8t,30 10935 I 9 74.9031677.05 4.45

I Duluth HIBsabl¢

6*Icon P.m_e/

U.S. Steel 0 3 4 120 74 1 (2.061) t,6.745 I_/A 138 9509 1 Aa

I Bengoc & ._r_atook/
lndependen¢ 0 3 2 100 47 7 1.081 19.503 5.52

I Colorado & South-
ern/Bur llr_ton

I_bcthem 0 2 6 88 68 0 5.222 53.056 9.70 138 9609 1 An

', ij



RAILRDADAGIIE'_IEI_TCOST, FINAI_IAL INFAfiT (3_ERSII1P SL_blARY

TABLE P-4, COH*T

ABATI_F2gI"OOSf NETCASII FIIIM FI_ODY'n

Preoent Value Net Net
FII_//I_E I'_. Y¢Irda ($000) % I'V of Flo'a a_ % Incc_ne Sale. 1_ Income Salea 1_ Borxl

Cbma DM_'ENHI_[! II I'E FI Capital _ Co,h flow of _¢ ($ N) 1977 ($ M) 1977 l_Jtlni_
NI_/',ATIVEtan' WORI_

I _1co8o Mll-
_4_ St. Paul
& l_aclflc I_/

Independent 3 47 42 3280 2639 (5) (139) (36.267) 6t16.50 H/A

I Ch lea/_o flock
I.la_ & Paclflc/

Imlependent 2 27 Y) 20_') 1679 (I) (318) (36.8_'O 352.97 NIA

I Indiana Ilarl_r

,_ Bolu/Cmrall 3 6 4 1676 1637 (24) (229) (3.233) 64.987 N/A

1 _oeton & r'lalna

Bomalne I 7 16 828 783 (I) (395) 5.616 65.54 NIA 5.6 85 7

I Detrolc) Toledo
& Ir o_ton/Penn

Central I 3 6 ff_O 621 (6) (153) 2.259) 62.08 3,6

1 Izmg laland I_1

ffrA of _ - 1 1 2 552 553 0 (1581) (121,566) 135.16 N/A

I Delware & llud,on/
l_reeo-Nor folk &

Westam 0 9 II 35t) 209 (I) (222) (12,028) B9.10 N/A 103 1261 8 _

I Nortbe_s£ern
Pocl fie/Southern

P_Jflc O 1 1 38 20 0 299 (2.68) 16.88 N/A 79.5 1560 5

L



RAILROAD AGIII':F_IE{¢I'COST, FINANCIAL IMPACT OWN_LSIIIPSU_IARY

'r^l_ P-f, CON'T

AIIA'I'I_IEh'I'COST NET CASll FIIh_ MOODY'n

Pret_entValue Net fief
FII_/NI_E No. Yardn ($000) "%17Vof Flow a_ "% Inconm Salca H% Intone Salca H% l.k_'KI

CDmo PARF/_[/I_F. H IE FI Coplc(zl O6_! Canh flow of _4 ($ M) 1977 ($ M) 1977 Ib3clr_

IN Abtmt Co, to :
1_ Cash l"lcn_ x 100>2

I Chlca_o & bbrth-
crn/In(leperKJcnt 1 62 52 20(F_ 1635 20 1299 (.46) 552.7 N/A

I I_el¢: Ry. of
(2Hcago/Var loun 2 1 3 1065 1085 29 13 .582 18.495 3.15

I lk_:tolc b Tolexfo
SborelIoe/l_or folk
& Western & Grz_r_l
Tct_k We_t:ern/
Canadian Nac'l
Ry. I 0 I 50B 535 6 51 .818 13,1846.2 11.7_/ 21671,_/ 11-L

I03 12,,I

I Alton & Southern/
St. Louln South-
_stetn &
MlesourI P_clflc/
Southem P_IIIc
Trm_s, C,o. (Sc.

I_la Only) 1 O 0 508 519 3 75 1.913

I UnionRR Co./
0.S. Steel, 1 3 2 675 702 3 13 1,935 69,140 2,8

1_] 1976 - _lm National, l'arc'nt of Grand Truck Wentem

2/ Norfolk & _stem

3/ Line 562, R-I

'4/ Line 501, R'I



PART B; hnpllct AiJucuument of

Swltuhln_ and Turmlnnl Colnpunleu

_uru ore appro,_11nntely 00 r_lilrood uwltchIn_ und turmlnal companleu

In th_ U.S° r_lilrond induuLry, Only 5 of LhetJu 80 compunicu operlltiuB

hump cllmoiflcatlon yardu c_n bu expucLud to Incur ui_ni_icnn_ Holuu

_Ib_tement coutuj ruoultll_[_ from Lhe Ifnpo_iLIozlo[ thu propouud ru_ul_tory

level or _tllNdl|rd° Thuuu COlllpltni_ut_1oo opec'ate fIi|t ciiiuulflc_tlol_ _nd

Induutrlul ynrdu which within thu nolou otmldard.

_le 5 _wltchln_ _111{lLe_mln_l compliHieu that c_i:|he expected to Incur

ulEnlflcnnL nolue _il)at=nluntexpenuuu ar_ the followlnfi:

- Ind1_na lhlcbor B_IL I_11road Com|)iiny
- The Altou _nd _outhe_n _allwny Compsny
- Terminal Railroad A_uocin_ion of St. I_ulu

- Union l(nil_om! Coln|m[|y(P=nnuylvlmln)

- ]|eli l_allw_y Co_pnny of Chlcnso.

A l:rullmlnn_y nuo_ui_cnt of tho l_pncc on m_ch of tZluuu com_tnle:_

I_ du_c=ib_d h_low.

Indl_n_ )|arbor _]_ R_ilro_d Compnn_ I[IH_ lu _llulars_ of _:h_ rail-

ro_d _wlcchln_ _n(i _rlnlnal co_nlu=. Th_ company ow:r_t_s 3 hur_p

c2_Iflc_tion y_rda, 4 flnt clan_Ifica_lon y_rd_ nml 4 ind_mtclnl

yurd_. A_umln 8 chat t|m company would incur cho ca_l_ml nnnu_li_ed coa_

of _231 _houunnd to qulct a typicnl hump cla_.Iflc_lon y_rd, _nd @5

_hou_and _ch _o qu_n_ a _ypic_l fla_ clanulflcn_lon y_rd and an

Ind_mtr;_l y_rd. Tha compnny'= to_nl co_t to comply with _he re_ula-

_lon would h_ _733 _houlmnd.

In 1977 (th_ latoot dn_a npponrln 8 in Mood_'u Trnenportn_lon fl_nu_l)

th_ cr_pany ll_ndl.ed1.24 million cnr_, Alloc_Lln 8 thu Incron_d co_C

_ccordJnR to _hu numhQr oE caCQ lu_ndlud _;m_ILa in a par car Jncr©noo In cnnt

of .59centn for noi_ nhaLumen_ purpo_o. Accordln B _o Hood?'_ Tr_n_For-

_atlon Hanue_l.._, _O_i op_ri_£n 6 ¢_xp_noe_ for ca_ hnndlln 8 incurred by Lho



company amount _o appcomimately $34 per car. _Idln B th_ 59 ccntu in

cx|)_n_u atilOUlltUto _i_ In_rcau_ oE 1.7 i)_c_llt.

In con_derin_ _hethe_ the comF_sny iu _ble to a£fo_d evun thi_ r_la-

tlwly mod_ut Incr_ in _ou_) it muut b_ no_cd that Indiana lhlrb_ _el_

I_lilro_d Comp_Lny hals been ol)_ratln_ ut a d_f£c_t In reBa_d to it_ tran_por-

tatloI_ opcrat£nn_ _Inec I_2° Furthermore, company def£cltf_ fo_ railway

oF_r_Ion_ ha¢_ beun Incr_sz_Is)8 _In_e 1972. In 19_2, _h_ d_f1_i_ _or

_a£1way op_ratXonl) r_ch_d ._3.3 million.

In _ummary, although th_ co_)_ ImFact zlp|)_a_ to b_ modeut for th_

Indla_sa ]_r|)or _It Rn_Iroad Company ) _t I_ Iml)_ct£s_ on _ _omDnn _ that i_

Thn Alton nn(_ _o_i_h_n lh_ilw_. Comp_n_ {AL_) _p_t©_ I hump cI_££_c_

_Ion yn_d° I_ thl_ compnny In_a_m th_ _mount o_ e_pt_n_c_ _Imated _o

h_ _yplc_ _or h_mp y_Lrd_ to comFiF w_h th_ no_© _ulat_on) £t would

incur _n _d_it_on_l _nn_sali_d _x_nu_ o_ _231_000.

¥£_ty p_c_n_ Int_ in t|_ Al_ol_ _nd _ou_h_rn P_ilwny ComF_n F w_(_

ncqu_d in I_3 by th_ _t, I_L_ _l_|_w_t_rn l_£1w(_y ¢omp_n_° Th_ othQ_

_lw_y Company _n own_ by th_n_: two oth_ comp_n1_) it_ op_rn_ and

rO •



hl mentioned earlier, ALS It!owned by two Cl_ou I 11ne-hliul rililroildu;

nmncly, HOI_IC and the St. Lomiu Southcrwcutcrn l_ilro_d Co. ]_oth of thcuc

pnr_nC col,p_nl_lJ _Ir_ In r_llltIvcly uouncJ fLnilllcLlllcolldltlo[_. T])_ llCL

op_r_tln_ Inco[_c of _IOI'ACImt_ l.cr_nucd _t_adlly ov_r the [)nut flvc ye_Iru,

uccordin_ to Lh_ :.out rcccnL cdILion (1970) of lloo_ly'_Try,re,port.clan Han.111.

Slnce 19_2, _IOPAC°_ n_t opcratl.8 incomu hnu incrc_ued from _60.5 million

to $150.9 [_illlon in 1977. 14OPAC bond_ _Lrc highly r_ited at _), Indlcacln B

_ _curL: _Innncl_l _o:JILion. _I_cfln_nclnl ult_J_Itlo,_of Lhe St. Loui_

_ou_hw_u_r[_ i_ n1_o r_l_ILIv_ly !found. _Ic COi;l[IIlllV°_net op(:rli_In_Income

ov_r t]_ p_ _i¢c yc_t_ h_ _IL_CL[I_LCcd_omc_|_L_, _cound _33 [:lilllo:_per

_nnL_i_. _ic Comp_ny'_ bond. h_Lv_ _I_o b_n _mnit_ncd hish r_ILins_ (A-A_t),

In_|Icnti11_ _I r_In_Ivcly _cc_rc £1n_mclnl i)o_Itlo,).

_tlm_t_d to r_qulc_ noi_ _b_|Lcmmlt _xl_cndILncc_. _u_c _ ynrd_ _r©

comprised o_ I hump _l_uui_Icnclon yard, 2 _la_ cla_.Itlcntlon y_Ird_ _nd

IndtuJtrlnl ynrd_. _J_nin8 _hn_ _hcn_ ynrda nr_ _yplcnl in termn o_ the

_x_J:ndltLir©_ u_Im_c¢| _or noi_e nbn_mcnL_ _!]_ ]nlmpyard would co_C

_231,000= _nd tim o_h_r_p nt @5,000 ouch, wo.ld co.! _35,000. 11m total

_arimnted nnnu_llzed coal would bo _266 thouuand.

_]=_ TRRA i= owned by tho railroad co_[_nl=a which It mlrvca_ lnclndlnK=

f_1=Imoco _nd Ohi() Railroad
_rl_tnBl:on Nor_llorn_ :[nc,
Gllca_o and F.a_rn _111noln !{a._,lro_d
Gllca_n_ Rock Inland _nd Pacific R_il_ond
lIlJnol. Cen_rnl Gui_ Rnilrom|
faulty!t1© nnd Naahvill_ _nllrond

Hianot:tl-F.,_n na_ -Texan Ib411rond
_d_nouri Pacific R_ilrond

J_rtn C_n_c_I 5yn_am
_C. L_uln _outhvc_atern l_llwny
,qt:, l,o.la-San l_anclnco _nilwny.

T_RA provldea dlve.rs_ =crvlc_a to lII|=-lu|ul companion which maR=. it

di_£_cult co lnolnta cln_oi_lcntion nnd indu_tcinl yard op_r,|_tona. It_

tncllltien lncit=d© ,_=. I_uia Union Stnr.lon_ _:wo bridS_n ncroea thn

mm _i1_nlnnIppi Rivor_ unl|in_ t¢:rm_nnla nnd I00 mllca oE main ll,=n, in nddltlon

_o ira y_rda.



lk2uortin_ once d_aln to ilagtonzll zivc£t|8_2a j it Can be votilaaged tJlag

the TaRA yarda handle approximately 1.5 re!Ilion tara per mlnuta. 111u

eattmated annuallzcd complltmce route by Lbe company amountu to $26fi.000.

tXI a per car baalu, thcreforcm the added cone of nol,e tlbatelUcltt tHnountu

to 18 CelStm per car handled. AlthouRh cz|r hal, Jlttl 8 COtltO cannot be

ueparately identified for TItIiA ot_ the baula of data from other colapanteap

it can be eatimated that the added coat tfltould amount to lu0a titan I p_r-

cent of the total TRIh_ coot of car handling.

Since 'IRRA in o_aed by the companion th+tt it uervtceu_ the company'u

ability to auoume the added ex_.noo euaoaClally dcrl'v_a from tl_o financial

condition of tho ow_ln 8 cmnpanlea. 6a liatcd ztbovu, there are eleven

own!nil colapani_a, aome of which are havln 8 financial diff/cuitl_a.

Vartoua company bonda ar_ 8tmrantecd by the oWning companion. 'fll_uo

bonda have barn ratod Aa In Hood_'rJ Tratmportatlon Manna._lp inddcatin 8 tt

r=lativ©ly hlsh mtcurity for thm bonda.

_l|e Union Railroad Cotapany (I!A_ operate. 16 yard. comprlaed of I hump

claaatfica_lon yard, 3 flat eli!unification yard+ anti 12 tndnatrlal yarda.

_m company'a _ttm<zt©d annualiz.cd oxpenditnr© r_qulrvmentu to comply with

th_ propooud notu_ reKttf|ttlon wottld amount to _306 thouuand.

UtilItln8 national avaraSca for the t_pen of yarda owned, it can he

ea_lmated thac tim PA yards lutndlc t_pproxlmatvly 2.2 million cam lmr

year In total. Exprcaaed on a "par car handled" I>aain, thin r,:pr_+,acnt.

an added nxpcnditur¢_ of 16 centn annually imr car handled. Aaaumln8

tlmt tim total coata of car hnndlln8 incurred hy tim PA act comparable

to thane Incurred by other rallraada, tim added conta o_ nolm= abatement

Would add luau than I percent to th_ toglll co¢1_ o_ car handllnl|.

_ PA ta r_lat_vely pto_Jtabl_. Itl_ operatla8 ratio (opnr.tt.8

expenoea divided by oparatln8 r=ventma) _a, 77.3 percent. Total e.nrnintin

for rha _ompany _,n 1977 w_r= _42.3 million. Over the. parlod r.ported /.n

__ _od._ !hera haa bvcn a _radtual lncrean_ In _arnln_a h=stnala8 wlch _35,7

million In 1971. g_ze PAla ovnr.d by U. _, _tunl Corporation.
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_xe B_it Railway o_ ChlenRo oper_tcu 6 y_rdop connlutln_ of 2 hump

clim_ific,tion y_rd_. ! fl_t clouoiflcatlon yard. lind 3 indu.trlal y_rd_.

_ coml)ony could incur _ttnu_llzcd expeller; o_ $4U2 tllouIz_ttldto

comply with tllenolnc rc_ulntlon.

'_l_ company trundled , tot_tl o£ 1.3 million earu in 1977. whllc

In_urrln_ opcratln_ cxlmnnuu of $16.] million. Tbiu indic_teo un _ver_8_

cxponoo of $13 per car bandied.

'_l_ ittld_d _xp_noo Incurred for tlollJt_ ttbtltemcllt i}urpo_t tttJOtl_tn B

tb_ typicol annualitcd cxlmnditurc of $682 thounond, would bc 37 ccnto [_:_ c*tr

handled. Thin added cxpcnaa for |mine _tbatcmet_t purpout:a could lncrcaue

total car handlinR coot_ by 2.8 putcunt.

Thn company providuo car lnt_rcimnRt_ oerviceo omon6 lttl proprietor

comp_nie0. Tim prop_i_ror coxnpnnlcn include tire followinR:

Atqht.on, Topeka & S_ntn Fo _tlw_ty
C_le.apeak¢ anti Ohio R*lllwuy
IktrlJnKton Bo_tharn, Inc.
Mlnoouri P_clfl¢ _il_nad

GhlcaRo, Rock Inland and P_ci_i¢ }b_ilro.d

Gonnolldat©d Ib_ll Corpor_tlon
Gr_nd T_unk 14tmt©rn I_allro.d *
Illlnoi_ t_ntr*tl C_ilf R_ilro_td
_oo Lin, _ilro_d

Norfolk nnd _uotorn fL_ilro,d
Doulnvill_ nnd _M_villn 16_ilro_d.

Th_ opera.tin8 _8_mcnt of tim Bt_lt IL_tl_ay Comimny of Cl_lcn_o

provideo for _]to divlalon o_ wo_kln_ t.'xp_n_¢_ and deb_ oblIRntion on

|mar I)_i_. Th_ comlmny', op_rntin 8 _._ntn_. haw be|to approxlm_tt_iy

.te.dy _t $1 million p_r _nnum oinco 1971, the. rt'por_ln_ p_rlod covored

by tho curr_nt Moody's Tr.nnEortat!on Hantm_l. A_ attdttionnl $1 million

X= earned .a _uppl©m©ntnl income. _m comp_tny'fl debt obliR_tion. Iv_v_

been _ta_iRned .n A_ ratin_, indlcntin_ a ralatiwly _cttrtt flnnnci_l

position _o_ thn company.
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APIq_{DIX {_

SEI.I_CTIONOF SAHI'LE iCAll,YARDS AHD EXA_II'I.ESOF EPIC ANALYSES

'l_m°r_ndom uelectlon o_ 120 r_il yardo, p_r the procedure deuc_Ibcd

lu th_ text o_ Sectlozl 6_ reoulted in th_ Inlt1_l _iot preue_ted in Table

I_-l° _l_ ool_¢tlou procedur_ provided I0 r_i_l y_trdo o_ _icl_ o£ 4 typelJ _n

eL_ch o£ 3 plato a£zo IOC_ItiOll__Or _ tOtlll O£ I_0 r_ll y_rd_, llo_¢_ver_due

to I_|¢k o_ l_llotoSr_l_It£c_m_8©ryp m_ny o_ the ol_mple r_t_l y_trdo w_ _1_ml-

n_tt_d £_om th_ analy_oo° _inr_orej _ oubo_Ituto 1_a_ _l_o 8_noratcc| _

aho_q_ in Tnblo II-2. Tim £1nal llot o£ th_ 120 ol_ple tall y_rdn nnnly_¢d

_ _tudy a_ro_ bouud_irleo _round two of tho _ampl_ _iI y_rdu _r_

u|_o_q_ao ©_amploo in F_L_re_ R-I _l_! I_-_. _ corr_pondln 8 o_udy ar_n

d_t_ o_ ra_1 yard d£m_nu_ono _nd no_o_ oourc_ ioc_oxm r_l_tlv© to y_rd



TABLE R-I

IHITIAL LIST OF SELECTED RAII,ROAD YARDS

CELL 01

YARD TYPES; llump Clanuification (_ACE SIZE: 50k People

,qTATF. CITY yARD Rl__t

CO Grand Junction Train DRGN

IL _trkhnm _ir _dmm SDHD ICG

IH IRkhart Robt, P. YounR [lump PC
KY Runscll Coal Clnnu GO
I_ DiIvc r Gl"OV_ StgVCll_ GO
Oil _rion Ncutbound l_,

Oil Portsmouth N* B. Rump NN
PA Coatmmvillc Coa tenvillc RI)G
PA Vbrrlavlllc A l'C
NA Fasco Train BN

C_LL Q2

YARD TYPR: Hump Clan_i_icntlon [_,ACR SIZE: 50k-250R Pcopla

:STATE CITY YARD RJ.R

tat North l+ittl¢ Rock Cte.nt HP

AR Ptnn Blu_[ GrIwZty SEW
CO l_cblo Train ATSF

DA l'ttcon ]_rommn 50U

HK Lincoln _. n. llump DN
OR P:ul_an_ Train SP
PA l_rri_burs _toln f_anc I_

TN O|at t_nooRa IM Buttu [_oo
TN gnqxvilla John Dcvtor SOU
TX _attmont Trnin SP

CFLL _3

YARD T_'PR: I_ump Claonl£icatiuon M,ACR SIZE: 250k P¢opl©

S'PATR CITY YAIID R_R

FL Tampa Rockpoct SCL
If, _|lcaRo Corwith ATSF
IL Chica8o 59th Dtrc_t l_
If, F_nt St* (g]uln I_ldison _]LPA
Hl D_troit Fiat Rock 01'8

DIi Colvmbtta Gt'_ndvL©w PC

011 Toledo lank l/_S

"- FA Allentown Alltantown E. llump LV
= PA Pittabursh Honon Junction ffRR

| NI Hiiwaukcn Airlinu P'_SPP

I , R-2



TAIILE R-I {Cont£nued)

CELL _4

yARD TYPEt Flat Clauuificatlon PLACE SIZEI 50k PcopI_

s'rATI' CITY YAR_

1L Belvidcr_ Train CBW

IL Strc_ttor Train I_

IA Hinuouri Valley _aln QIW
HI Willow Eun Indutltr lnl PC
HT l_letla Trltln BN

Ol[ I_ron _outi_ NW

PA Sayre _Lyrc 1.V
TX Cieburn_ CXuburlle ATBF
VA Crcwo Trttln hW

NV Hnr tinnbur_ 6Xnubo 1_

CELL if5

YARD TYP_t Flat Claosl[ication FLACE _]IZEt 50k-250k Pvoplc

STAyI: cvrY Y^m___2

CA Sroohton llorr_ott ATSF

hA _ltrQvepor t Dar_mu_ _S

HF. t_ou_h Portland Rtsby I_tl
MA l_woll BLoaohcry r_l
HA Worcent©r Norce.t_r

11£ Day City North DH
Oil L_ncam_r Iatncant_r CO

Oil borain South LT
TX Port Arthur Train SP

WA 5pokan_ Yardl©y Train BN

CELL #6

ybRD TYPl_| Flat Clnnnificatton PLACE SXZEI 250k Ptmpl¢_

,. AZ _Lc_on Tr=in St'
FL Jacksonv111a 5imlmon _qF
OA At lanta Ik}wulI ._CL

IN Ja_onvlllo l.e,t ta O_SFP
LA NoW Orl_nn Ollv_= SOU
HI rmtrolt Pawl.on Ave, DT
HO St, l_ttl_ 12th Street l_

OH Dayton fk_cdmore, BO
OR |_ortlaltd l_tl_ PR_D

TN I_mphta l_ollywood ICG

R-3
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TABLE R-I (Continued)

CELL 07

YARD TYPE: Flat Induatrlal PLACE SIZE: 5Ok People

STATE CITY YARD.

AL I_ulcy l_mlcy SOU
CA IL Plenannton Train SP

FL Nlcholz_ Dry Eock 5CL
IL ChieaBo llulBhtu llclsbtu .1_O
IN llurnu Ihtrbor Burna llarbor I'C
MS Durant l_tranc ICG
EF, HeCook Train BN

NY Troy '/'roy PC
OH Waobinsgon Ct. line. Train 1)0
TX Great Soutlzwcur Great _outbwcu_ GI;W

CEI,h (/8

YARD TYPE: FIAt Induotrlal H,ACE SIII,_: 50k-2SOk Pcop/u

CT ._lm_Iord Sl:ma£ord FC
FI, l_naacola Wlmr _ LU
OA Columhua Columbua SCI,

IN Terrc Ilatlr_ Ilulman CHSpI_
HI /_nn Ih_bor Ann Arbor AA

HI _takosan Train CO
HE Lincoln Train Ol.l_
Oil llalatll;_ll Wood BO
Oil ,_prln8fl ©ld Int'l llarvca g_r PC
OR _lam Train BN

C_I.L #9

Y_RD TYPEI Flat Indtmgrlnl HAC}" _IZFI 2§Ok Pvopl_

RTAT__P. CIT 1 YARD _R

CA S_O Jo.© GollcBe rack SP
IL CICICISO 43rd Sgrvt_t tRIp
NY Buffalo |hmburg _tr_._ t I_,
NY NaW York 28_|_ Scrc_g F.L
OH Clncinnat J. Went F.nd lJ_

Oil Youngstown HcDonald Y_

OK _tl_, lafe-b_r HIDI,V
• , PA Philadelphia _ldval,_ VC

PA Pircabur_h _vllla /_land PCV
o VA _ichmoml _lla Ialc SOU



TABLE R-l (Continued)

CELL 010

YARD TYPE: Small I[Iduutrial Flat I_ACE SIZE: 50k People

STATE CITY YARD R_ !

CA Martell Train t_Ic

GA Vldalia Vldallu SCL
KS [_ll'Ulld Train HP

lid Owlnan tlilll_ H_lrylund I_

PA C_ mt_ilt o I1 C_ilH_II t oI1 LV

_C l_mpton Trilln _L
TX t_nutd Tritln ATSF
WA Cold lhir Trnln BN

WY l_illlnm Train fIN

CELL #II

YARD TYPE: Small hiduutrlal Flat PLACE SIZE: 50k-250k I'_opl©

.ST^TF. CITY T.A.Rp,

AR Fort _mith Train HP
A_ I,£t_la Rock E. 6th 5Lreut HP

GA Hacon Old CG CGA
If, Jollot Sou_h Juliet ICS

IL gock_ord l_ckford tNW

ICl O_me._boro Doyl_ IEG
HN Duluth Htanabi Jct. DHIR
H'_ _lll_nga Stuck BN
NC lXlrham Train DS
rA Erio Dock Junctlon 1_

C_.LL 112

yARD TYPE| Small Indtmtrlnl Fl_t PLACE SIZE= 2_Ok Pvopl_

STATE CITY YARD R_

DO _aahlnstonp DC Ivy City PC
II. Chic=_o Wcutarn Ave. C_'_PP
KY l_uinvlll= Oana R_ln ICG
I.A t_w Orleana Dar=imn lEG

140 f,an oa o City i'_ t Coon HATT_
h_ (_aha Frail{hi llou_ DP
_X _umtin Train HP
'£X Dal _.ma QIdi_ Stro_ CRIp

TX Iloua ton Dollarup I'_T
- fit _1_ Lak_ Cit_ Fourth Sou_h DRGW

1t-5
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TABLE R-2

LIST OF SUBSTITUTE RAILROAD YARDS

STATR CITY yARD

CA Rloom_iB tou W_ot Col ton S['
Rd C_rmlcn Pavonia 1_
NY Mcchanlcv iIIo l[ump I_

CL%L "i IL Silv is Silvlo O{IP
MH St. Paul New _SPP

MT Hluooula Train BN

HD lhL_ern towll _ut

VA l_oanokc l_nnoko
CELL "2 VA Alexandria Pot emile RFP

h_ Syracuuo l_witt PC
MI l_troit _lnetlon PC

CELL _3 TX Fort Worth C_ntonninl Ilump TP
WA _'_nttio P_tlmc_ _N

(Intcrlmy)
CN New lhtven C_dnr I1111 1_

IL Plorn Train _0

BN Inn©r Grove Train _IP

CELl, I1, HJ Fort Rending l_rt RoadtnH RDG
TX C_Inovllle North ATSF

TX Vanderbilt Train MI'

HY BlnNh_mton YD _ll
We Omrlcnten RrldBc Jet. Joint

CELL f5 IN k'_anaville l_rwood ICG

WI Green R_y TCnln G_SPP
TX _.rlllo T_ln C_IP

IA [km Moln©m Doll Ava. _W

CELL _6 MD B_It Imore Bnyvlow PC,

AL Mobll_ /_nur_gnrd ICO

GA Brunowlc k Bcunnwlc k SC.I.
HI .Livonl,_ H1ddl_bclt CO

CRLL #7 NJ N_wnr k Rrilln CN,I

_, Don_l_ DouBln_ DP
VA I_o{,OWtll 1 T_altl _CL

TX _hllnn_ Abllu,m TP

CEI.L #8 HX I_tlamltzoo Train GTN
I'A _ndinB f'_nt R_adln_ EC

Its6



'I_IILE R-2 (Continucd)

STATE CITY YAR[_)

_1 Akron Hill 'Jtr cut EL

OK Oklahoma City Turner HICI'
HI Flint Torrcy G_
KY Loulavillc Union Station LN

CELl. 09 FL N_st Paha llcach Went Palm llcach NI'BT
HA llouton Yard 8 1_

l_ltflwil lc Went H!tuhvil lc LN
_Y Nnw York WontchutJtcr Ave. PC
_1 Cl.cwlnnd I_l_t 26t1_ Strcot PC

OK Ibbllc _aln SI,SF

HN Slu_py l';yc Train CNN
CELl, _10 KS It_t chl|mon C_r_y BN

ill fmndpotnt Tt'antl_tt r UP
AlL Calndcn Trztin _sW

IA Waterloo Train CNW
_C Cr©cnvlllQ South IDU

TX blbbock l_Ibboqk _WD
CELl, #ll GA F_vnnnah l_pi_t Hill OOA

VA P_tacnbur 8 Broadway h"d
Wi _acin_ JunctIon (HS FP

C-_ Bo_cato Train ATSF

Fort Worth lttrda AT._F
IIolmton Ik_llnlt_ SP

Wl Htlwaukca Fowlar C_Pp
CRLL _12 WI Hllwaukee Rock Jet. _SPP

I_ Indlanapolta CatCh PC
tPl 8ochent_r Omrlotta Dock BO
(_t Cincinnati Fairmont BO

WA _att l_ Bou._ UP

R-7t
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Nalqe Akron_ 0H.. H_ll Stt-ect Yd., [n(i.-l"lat

I.tlnd lllJt_
lloundnry 2000*

A 0I
B 90g
C 10g
D 07;
I_ 0g

Yard Dimennlon_

Yld_h I|-B I_ Diat, II-R

680" 3080" XI- /10" (SIc)
X2 - II00° (SF)

Ny3ae Saurce_

Repair Fa_ilitiea-B L_arcr ae_arder-B ffo...Rctard=r Staaua

Don_ I_HQ

No. R.R. Dtat. B Dls_, a No. S.E. Diet, B. Biar. B.

3 160" 220" I 250' 150"

FIG|IRF,R-5, DATA SlIE_'rFOR lIII.L,qTRII._TYARDSj AKRONp 01110

II
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I|mnt._!CaliforzlL_ llloo_/nBton_ N, Co].ton_ Cllluu./Ind.j liuzllp

Lnnd [ItJc

Botmdnr3 2000'

A 9%
B O%
C 69%
D 6%
I_ 16%

Ynrd Diraen_lon_

Width ll-ll L_..n_h I)tot. II-R

CIAo_, 1600" (1290'T-T) 5140" 0" (5,f,) nouth of eaot of R.ya_d
Reco/vfnl_ 360' 12010" 230"(_._.) norLh uf wc_L _nd af R.ynrd
Depnrturc 1390' 56£J0" 330"(S.f.) _oul:h of daparCarc yard

Total L_nfth 25200' t_60"(a.f.) norLh of ccntral portion

Nolll_ Sour,"c _

a_pa£r Factlitlea-li floater Rt_tard_r-B I_o. RQ_ard._er Sl:a/_ea

F.ngtn_ 1190"m _95" I - 630"p 530'
Car 200',, 1_50" 3 & 4 a_agea

no. R.I_. nlac. n n_at. a _o., s._:. 1_,9_. ' n.., _l,n_. n.

2 130" 200" 3 165" 15_0'
3 165" 200" 3 _00" 1515'
2 13.50" 360 ° 2 1455" 26.5"
3 495" 1190" 1 1390" 330"
1 1390" 330" 1 1._0" 155"

x z19o" 50o' }. _7.69'_ __Ao_"

3 _9_" I120"
7 760" 960"
6 820' 700 °

, _ 060 ° 860"

i

F_GURI_R-6. DATA _11_1_ FOR _4/1_1'COLTO_IYARD_t I_I_DOHI_GTOI4t _AL[FOI_IIA

!
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APPENDIX S

LAND USE DIDTRIBlYFION DATA

'l_lc percentage dtutrLbuclon o£ rerl/dellglal commereidtl, induntrlal,

_l_rleultural and tmdcvelopcd land uac_ wan calculated from traJ.nin8

overlaytl (n_lc Flsurca 6-3 and 6-4) to U,S._.S, mnpn. EPIC had delineated

yard boundarlcn an well an lluld uuc (per S_andard Land Uue rodin 8 Byutcm)

within 2000 It, from yard boundary.

The percentaBe J.and unc dlutr_.butJ.on tldjaevnt to each yard wan

calculated by uuin8 linear dia_tmecn Intercepted alonl_ the yard boundary.

Then the_a valuta wcru avura/_cd for t_a yardu in ullch of the twclv_ evll-

8roup_ by pltlee nt;=c trod yard eypt_ ;m preuentcd in T_blo B-I.

11ze percenease J.ancl tin© dinerlbu|:lon w£thtn 2000 _I:. fro_ each yard

boundary wnn calculated by acpnrately addtn8 th_ nretla o£ ©aeh of th*

l_lva land tm¢ln, 'LI_cn, thQa_ valuen wcrv avcr;tl_ed _or ten yardn in each

: of the gw_Iv_ call-itroup_ by plae_ nt_ nntl y_rd gyp© _n pr_nanl:cd In

Table _-2.



TABLE S,-J

AVERAGE PI_RCENTAGI_.LAND USL DISTRIDUTI00, ADJACENT
TO flAIL YMiDS, IiY YARD TYPE AND PLACF SIZL_

Average PekcentaSe |_nd
Ut_o Dlotrlbut Ion

Place Si=_

lamd Uoe (Number of People) All

Yard Typo Clautt£flcatlon <50,000 50,000 to 250j000 >250,000 Population

llump Clarta- Unrttdentlal 17.2 9.2 9 ll.fl
lflca_ton Comlerctal 6.7 9.1 t_. 7 6. fl

Asrlcultural 3.2 11.2 /_7.6 20.7
IndmJt cl/tl 40.0 23.4 8.6 24.7

Under_lop_d 33•0 45•2 30,2 36,i

Flat CIn..- Re.ldcntlal 22.2 12,5 9.6 11,,8

tflcatlon Commecclal 1/.0 6.5 12.0 10.1
_;rleultural I.0 I0.0 61.1 24.3
Induatcbtl 21.6 44.4 5.7 23,9

Und_v©loped 43.5 26.6 ll.0 27.0

Fiat Indu.- Realden_lal 13.0 _6.0 9.0 12.7
_rlal G_,_m©rclrtl 8.0 10.0 21.0 13.0

AP,,rlcult ural 0.0 1.0 0 3.0
Induntclal 52,0 fig.0 51.0 57.3

Undeveloped 20.0 5.0 9.0 11.3

Small Flat: _ald©n_lal 12.0 14.5 16.0 14.2
Indtmtr_al Do_erclal 13.0 6.2 14.0 lhl

_rlcul_ural ii.0 3.6 0 ll.9
Indtmtrlal 36.0 50.2 61.0 49.,1

_ndevelopc,d 20.0 15•3 10,0 17•6

AlL Yacd Ramld_n_lal 16.i 13.1 10.9 13.6

Typen Co_'Qorclal 9.; 8.0 13.1 10.3
/_rlc ultural 6,0 6.5 27,2 13.2
lndtmtclal 37.4 47.3 31,6 _J.6

Undeveloped 31. l 23 •0 15.1 23.l

r

_2
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'1_11LI',' ,_-2

AVEI_GE PERCENTAGE LANI) USE DISTRIIII_I'ION, WITHIN 2000'
OF IIAIL YARD IIOUNDARY BY YARD TYPE AND PLACE SIZE

Av_rngc P_rc_i1til_c l_lnd
Ut;eDltJtrlbution

Place Siz_

L_nd Us_ (Nul.bcr of People) AU

Yard Type Clau_tficatton <50,000 50_000 to 250,000 >250p000 Fopulation

Ilu_p Claaa- l_caidcntlal 30 23 2_ 27
lficatlon Commurclal 5 I0 7 7

_ric ultural II 16 13 13
Ind uo trlal 17 19 24 20

Undeveloped 37 35 27 33

Flat Clas.- I_Bl(l_ntial 42 32 31 35

if tan I: ion Co_erc lal 10 lO 13 ii

_Brlaultural 16 15 6 12
Indu_trlal II lfl 33 21

Und_wlop_d 21 24 17 21

Flat lndu_- _anid_n_lal 22 49 26 32

_rlal Commerc£al 5 21 22 16

_Br_cultural 12 1 0 4
Industrial 30 21 37 _0

lhldawloped _0 fl 15 lfl

Small Flat l_.Idant lal 31 28 25 28
Indua_xlal Commarclal 14 12 14 14

A_rlcultu_Al 17 6 0 8
Induatrlal 13 33 46 Jl

[_ldev©lop_d 25 21 14 20

All Yard F,,s.idea cIAI 31 33 28 31

Typ_n Co_rclal 9 13 14 12
_rlculturll 14 9 5 9
Industrial 28 23 35 25

[tndevv].oFod 28 22 18 2_1

!'

r!

j'
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AIJPEHDIX T

IDI'ULATION DI:NSIT?

Ill oolnc caucu o_ yarda located Ia uc_t_ccly populated tlrcaop _he

uct_dy _¢_atJ wt!_ cI|ILlr_d £o ll_c1udo lit A_i|ut ont_ poDLlliirioll c_ntl'old,

It w1_u Indlcat_d by CACI |hilt li_ Aon_ au l_opulatlolz withln the _tudy

_tr¢_i wtlll SO0 or r_orc pco|)I¢_ th('- liccuracy of th¢= popLllatLon ¢-,IJt_m{it_

watJ at ic_tJt 10 iJt:rccn_.

_h_ ult_ _pec_Ac or local aver_zBe popultltlon dezlulty I. not cqu_il to

tcucJ r_uldcntlal dentJ£ty ui[_c_ Ln c_Lch _irudy ar_, the: _and aur_ac_ ac_:a

LLucd to ob_ala til_ dcnuity VaiLz_ incltid_t_ th_ co_.cccial_ 1_du._rlt_1,

a_r_c|L1cura1_ and undc:velop_d land. l[ow_v_j th_ local a'c_:ra_a den_ity

ob_aln_d b)" _h_ ])roce_|ur© r_Icc_n r_orc _iccura_iy _h_ pop_latlon Irapact_d

thaa would ba _h_ caao _f th_ ilroou av_c_8_ popu1_tlo[i d_nt_A_y _or an

end|ca urban ar_a wac_ u_ed, ALuoD _n _h_ health and _¢_1_ar_ i_pac_ raodoll

_|_¢_ Impac_ _a deturi.Ine, d accordlwz _o _ir_ lntcS_atloi_ o_ liezzulty ow:_ arc|_

oo that corr_c_ locaA p_pul_1oa i_ accounted for _ndep_ndc_nt o_ the!

mlcro-d;_atrAburAon _ p¢opl© In the, _tudy ar_|°

_In¢_ _l_¢_ n.mbc_r o_ _a_1 yardu w_r¢_ _Iv¢:n accordlnll _o _ yard f:ypcu

_nd _ plac_ _Iz_u D _hc_rn _tur_ 12 c©11_ oc 8roupa o_ y_rd ac_r_plea to b_

avaluated° Tim local _v©_a_ pop|ilatlol| dc_._1_y w_thln _h_ _lect©d

atudy ac©a _t _ach tall y_rd wa_ calculat_d_ and _[le r_I1_l_il d_naAry

r_n_ea o|_te_£n_d _r tho yard _ypea within each c_11 _nd _o_ c_ch p1ac_

#l_e cAan# arQ #|lo_ An Tablo T-1.

For the 4 colin (or 8ro.pa o_ r_ll yardo) 1. tho umall i_laco aize

(lee_ than _OjO00 peopl¢_) clamu, th¢_ local averas© pop.latlon den_ltleu

r_nged fro_ 9 _o 10.100 people, Tile l)o|lulatton dennltl¢_ around ra£1

yard located In the ¢_cdt_l_ pltlce _t_e and ]nrSc place .t_e claa_e_

- renpect_ve.ly_ r_nged £r_m 90 to 8135 pcople/uq.r_i, a,ld from 4 to 21,59/0

people/_q ,m_ •

Evaluation o_ th, d©nal_y da_a Indicated low corr©lntJ.on b©tw_.'en yard
=

type nod [_op_lat_on density, .nd a wade di_trlbut_on o_ n_.'nbera o_ y_rdn

I I"-I

[



TABLE T-I

_ANGE OF LOCAL AVERAGE POPULATION DENSITIES
AROUHI}SELECTED RAIL YARDS

l_nBe of Population Density^ (Pcople/Sq.Mi,)

Place Si_e (PopulatlOl_ItanBu):

Yard Typ_ l.Le_u titan 2.50,000 to 3.Greater than

50,000 250,000 250_000

Ih:mpCla_alfi-

cation 234 to IO,06U 90 to 4520 37/ to 21,594

Flat Cl_aaifi-

cation 9 to 2,580 127 to 6625 4 to 17,507

Fl_t Claealfl-

c_tlon i_3 to 61833 1285 tO 013_ 39 to 19,60_

Small Industrial 12 to 8,169 5_9 tO 4,581 658 to 17,049

_Local Avcr_o

+,

T-2

#
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of yarda throuiihout tiledentJlty range for each cell. Thercforuj in each

place _£ze, tlle dcnrllt£eu for tile40 uample yardn were placed into 7

density cl_luuea and the number of yardu in t_achdenuity clnnu wan counted.

Thin dlutrlbutlon i_ uhown in Table T-2. A weighted average density wan

computed for the rail yardls in each of the ueven denaity clauacu for each

place uizc category. The weighted average dexlaity for e_Ichcla_o was

obtained by _ununlng tile corrc_pondlng utudy ntca and population rallies

for the yatdu in each density range and dividin_ the total population by

tile totiL1 atcaI

_llo rc_ult_ arc shown in Table T-3. Thcuc wv/Bhtcd averasu dc:m/ty

v_tluua wct_ uocd to rcpteuvnt the local avcraSo population dcnaitie_ :or

the rail yarda in each dcnalty ranBc.

T-3
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'I'AI}LE '£-2

DIS'I'RIBIY_IONOF S_III'LERAIL YRDS

BY POPULATION I)ESSITY RANGE

Place Size

Population l)en_ity Place Size Place Size Population Greater

Rnnge (Puoplo/Sq.Hi.) letlu than 50,000 to Density Rnnfle th4m 250,000
50DO00 people 250,000 people (Pcople/Sq. Hi.) l)t;ople

<500 0 4 <1000 6

500 to 1000 6 5 1000 co 3000 10

1000 to 2000 13 6 _000 to 5000 13

2000 to 3000 l 7 5000 to 7000 2

3000 Co 5000 2 I0 7000 to I0,000 2

5000 to 7000 2 4 10000 to 15000 3

7000 to £i000 2 3 15000 to 22000 4

TAIlLE T-3

AVI':RAGE I'OPUI,KI'ION DENSITy ["OR I;ACI|
DENSITY RAHGI: CLASS

Plncc Sis©

Population Dena£ty Place Sl_c Place 01_ Population Gr_ater
Rana_ (Pcople/Sq.Hl.) l=nu than 50,000 to I_naity _ange than 2_0,000

50,000 p_oplo 250,000 people (Pcople/Sq, Mt.) people

<500 190 230 <1000 420

500 to 1000 /00 090 1000 t:o 3000 1400

I000 to 2000 1500 1620 3000 to 5000 3tRiO

i 2000 to 3000 2510 2390 9000 to 7000 }750

• 3000 to _.000 4010 t,O._O 7000 to 10,000 _,'_0

5000 to 7000 5010 5920 I0000 to 15000 11700

7000 to Ii000 9t_00 7400 15000 t:o 22000 19540

T-4
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APPEJiDIX O

_OURCE ACTIVITY AND NOISE LEVI'LS

I* Source Actlvlty Levelr{

A _igniflcant lJOrtion of the y_rd acClvlty dzLta uaed to providu

input £or thu rnil yt*rd health/w_If_ru lmpzLct model w_u bal{ed on Informa_

Clon pr_u_nted in _ rnil_oad y_Ird _urvey conducted for DOT ll_ 19765*

In thlu _udy, y_Ird activity w_o prenented _Iccordlng to y_d Cyl_C, fLIiic-

tlon _nd level of _ctlvlcy for hump and fl_t r_il y_ird_, ThtiiJe d_C_L l_iv_

be_n e_trt_cc_d and pre_ented in Tabl_n U-I, U-2, U-31 _Ind U-I, Th_ _c_iv_ty

_L_t_ wo_e u_e,d to develop the _e_u_l nolne B_n_tion _md prop_i_Clox_

_q_J_tlon_ _or e_ch _o_cce id_u1_i_i_d. Stl_clona_y _ourc_ _Licl_ _ _r_up_

m_t_£c c©nt_ of the B_oupln_, ]low_vt:r_ _£nc_ the EPIC, _u_y of _20

ra£1 _rd_ Ind£c_d co*_Id_rabl_ w_ci_tion 11_ th_ _om_c_Ic configuration

o_ th_ 4,169 _II y_r_l_, _he ¢_ct loc_tlon _or each noluQ l_ourco r_lacIv_

to £c_ correnpo_dln_ y_r_l bouL_d_ry e_nnot bo d_c_rmiz_d, |}ow_v_r, th_

_i y_rd _urvo_ did tune,It lal chu 1_i_nti£1ca_ion of r_|_re.l_antatAv_ tall

_rd dAm_n_£on_ an_| _ol_rc_ H_o_plnsn.

}wzu_pyac_i compl_©_ _r_ typically compo_d o_ y_rd ar_ w£_|_ _||r©_

_opnr_c_ _in_Cion_ r_e_ivJn_ cln_uific_cAon_ and d_p_rr_r_.In _n_r_l,

npeci_le _ctlv£ci©m _nd _incrlon_ _e p_c_ocmed in _ach compon_n_ y_,l

_nd _hu_ thQ d£[_©_©nt yard nol_ nou_cc_ _ loc_d by _unct£0n in ch_

_omponu_ yard_° Th_ noln_ _ol_rcr. Erollpln_ and _|_£r dln_ibutlon

_h_n _ch o_ ch_ component yard_ _ p_euan_d in TabI_ U-_.

Individual noi_ _oL_e©_ _*_c|i _ Idlln_ 1ocomotlv_ r_r£_Q_i01_ e_ru,

_n_l _o_d te_ _r_ within _h_ tall y_r_L_. Rc._ri_r*_tor c_r_ told ¸ Idlln_

Iocomo_._ could {_o_Ibly b_ _o_nd in _II y_rd _re,_. Lo_d t_t _ncil£-

i C_n£_ic_cion _I_ y_rd_ _Ino h_ _ru_M nlm:i1_r Co hllmp _d_ which

• _© di_£©r_n_e ,I by _hQ _|_eelfl_ _u_c_ion por£orm_|, Kxe_pt _o_

U-I
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IZIILEU-I

ACTIVITY DESCRIPTORS AHD TItAFFICPAIiAHETERSFOR IIUHPRAILYARDS

Y_rd Activity Dcucrlptoro Y_irdActivity L_vcl:
Low Medium Iilfh

Inbound Ro_d-ll_ul Tr,ltnu Pur D_y 8 16 27

Outbound Rolld-lhlul Traina Par Day O 14 25

Local Trains Olnpatched r_r Day 2 3 5

Hakoup Train Opcrationu a Pvr Day 32 04 150

Humber of Claanlflcatlon Trac_ 26 43 57

Numhor of Rncotvln8 Tracka II 11 13

Nulnh_r of _parturo Track_ 9 12 14

Capacity of Claaalficntion Yard (Car_) 1467 1519 2443

Cop_elty of ReC_lvin8 Yard (tara) 97? 1111 1545

Capacity o_ Doparturo Yard (coru) 062 969 1596

No. of COrn Pot Classification Tr_ck a 56 35 43

NO. o_ C_ra r_r a_c©ivin8 Track a 89 101 119

No. of Corn per Departure Track a 96 81 114

Numhor of Cam Clauntfl_d Per Day 689 1468 2386

AveraSe Outbound Road-Maul Cara P_r Train a 79 75 92

AvcragQ l_cal Cara P_r Train 43 83 63

Ilump l_8_.na Work 5hlfCa Per D_7 3 5 6

Makeup _:Rine Work ShlfCa I'_r Day 3 6 11

Local M_knup Train Opsratlonn Pot Day* 2 18 20"

laduatrlal nnd Rouatabout f_ns_n_ Work-Shifts Y_r Day 4 3 14

Computed Yrola Yard Activity l_ta. 5

U-2
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TAIlLE U-2

ACTIVITY DESCI(IPTOR5 AND TRAFFIC PAI_AHETERS FOR FLAT CLASSIFICATION

AND CLASSIFICATIOH/INDUSTRIAL I_AILYARDS

Yard Activity Deacriptoru Yard Activity l/_vel:
Low i"_d lure lliSh

Inbound Road-llaul 1'ralnfJ Per Day 3 6 10

Outbound Road-llaul Tr_lnu Per Day 3 7 II

Local TralntJ Diapatched Per Dlly 2 3 2

ltak_up Train OpcrnttOlln _ Per Day 12 20 44

Hu_bur of Classification Track_ Ill 20 25

5tandia6 Capacity of Clnual£icatlon Yard 653 983 11{15

Number of C_ro Cln_nificatton Per Day 2118 711 1344

Switch ga_lno Work-fihiftu P_r Day :_ 7 10

I'_xlmum fro. o£ Cmra P©r Claauificaltion Tr_ck ^ 47 49 I_7

AvucaSe Outbound Raad-llaul Train Caro per Daya 73 66 _6

Local Train Nakeup _vratlon_ r_r Day,_ 2 3 _}

Indlmtrlal nnd Roustabout Work-Shlft_ Per Day 2 /_ 6

* C_put©d From Yard Actlvlty Data.5

lJ-3
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TABLE U-3

IltAFFIC pMtAIIETI'R5 FOR FLAT INI)UST|t[AL YARDS

Y_rd

Y_rd Activity D_criptoru ActlvLty
Level

Inbound ]toad-ilaul Tralnv Per Day 1

0_tthound I{ol|d-llaul Tr_lnn Per D_y 1

Locnl Trtt£no DlnpaLched per Day 1

Caro Switched Per Day It,0

Switch F-nl_ln_ Work-Shifto Pttr D*ty 3

'BA_L_ u-4

T_AFFIC FAILt_IETER3 FOR _iALL INDU,_TRIAL FLAT YARDS

Yard

Y_d Ac_Ivlty D_crlp_ora _L_.vlty
Level

_nbound Uocal Trn_no P_r Day 1

0_tt:botmd Local Trainn P_r Day I

C_rn ._wttche_| For D_ty 30

,_uitc.h F_t_ia_ Work-Sht_= Per Day t

U-4
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rutardertJ, whlch _Lre not utJulzllyfound Ln flat yardu, tile dfut_'IbutLon of

uource 8roupii_ I_ _IEn11_r to that ,l_o_n_for hunlp yard_ in T_blc U-5.

llowev_rj th_ other fl_t ya_d_ do not p_rform _ii of thu functlonu p_-

_orra_| in the cl_l:JlJlfIc_t_ony_Irdu _ll|dtll_x_oi_ uource typ_u _d _ourc¢

_roupln_u will be dlutrlbuted d_fferently. Dlrlcuu_lon w1_h r_£1 _nduutry

_nd of th_ yardD and th_ other uou_c_ a_e located in_id_ _h_ ma_n yard

a_u_l. _ noL_ _oL_rce _ipln_ for iI_(lu_Jt_l and u_n_ll ind_lJtri_L1

_i_ yiLrd_ ar_ _ilo_l In Tabl_ U-6.

Figure U-| pr©_nt_ _ _n_r_l_cd _chem_Lt£c fo_ _nch of th_ _Lbov©

yn_i| _yp_u _n_l IduiltL_Ic_ th_ rul_tive lo¢_it_on o_ nolr]_ uo_Irc_lland

•_urc_ _roiJp_ w_th_n _ch y_rd cOJnl_l_x.

_l_ Ldn V_IL_ _or _ch y_rd _OLlrC_ I_ co_pu_d _u_1_ _n c_pt_cnl

dnt_ b_ on r_l y_d _o_rc_ noL_ lavel_ obtained _om ©quIp_cn_ _nd

_c_v_y dn_ n_ud_.6D 12 ^ _L_C_on o_ _l_e.dn_ _d _n _n_Ln_

Fo_ yard _v_ti_Q or ope_ion_ which _r_ p_o_m¢_ on _ 2_-|lour



TAIlLE U-5

/[UHPYARD ffOISESOUItCEGROUPINGS AND DISTltlBb*rlONBY

COMI_)IIENTYARD T_PEa

l(ccuivln8Yard CIauulflcatlon yard l_partur_ Y_Lrd

Hakcup

llump lictardcrs(Master _wttclmra

5wltchcrs _md (Group)

Sourca 5ourc_ ,_ourca Indua_rlal

Group (a) Group (b) (;,coup(d) Swltclmra

Inbound Idlln/_Locomotlvsu

Train#: Load 'rct_c_ C_Jl:bound

Inqgt Puat_rdurn

_)urc_ P_frlSorn_don Caru

Group (c)

C_r Impacts

_ExcCp_ _or r©_a=dCrap :iou_c©groupinfia and dlacrlbution ar_ nimilar _or

clan_Icatlon _lat yard_°

;ii ' •



TABLE U-6

INDUSTRIAL AND SHALl,INDU,STRIALI_LATYARD NOISE SOU[_CEGROUPINGS

IndutltrInl _nall Induutri_11

Sourcu NoftJ= ,qourc_ Nol_u
Group Sourc_ G_oup Sourcu

(a) Inboan_ Ttaina (a) Inbound Traina
Outboard Traina Oil:bound TraJ.n_
Switch _Hllnea _;wJ.tch1'_181n_

(b) C_r Irapact. (b) Car Impacta
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Hump Yard No|tic 5ourcc_

1. Inbound/Outbound Road-lieu1 trod Local Train Operll_tona

_a_cd on avcrasc train lcnstha and power requirements, it wau au_u_acd

that tile local and ro_ld-lmul traina enterlnB and le_Lvin B che yard complex

ace powered by one imd three en_tncu| reupectlvely. 'l'r,lln opera_lon_ wern

m_leled aa movin8 point 0ourccu aml were asnurJed to take place within the

rcceivlnB lind departure yard eo,tlponunts at a apecd of appcoxlraately 5 Hl'li,

1_le number Of loc_1 and outbound rend-hole| tiff|Inopcrationa Were com|llncd

and _ccated a_ n Mn81o _ot|cee _ype, _]le number of train opera|lena for

©ach the hump yard actlvl_y cat¢8orlea it:uboml in Table U-I, '_c train

_rrlvala and dc, parturcl| wwc uniformly diutrlbut_d ovvr tile daytime and

ntsb_ttm_ p©cioda in i|ccordancu with thu opinion cvsardin _ tin|form diatribu-

_ion o_ rail opuration_ by rail Induatry petaonncl (uee FiBurc_ 3-2 and 3-3

for hump yard nrranscmcnta), /_lJtmtmentu were mad_ to th_ l_in v_l_ma

to accaunt _oc _hort periodo of hlsb-throttlc opera|lea _md mt_ltlpl©

cn_lni_ con_igurattona.

2--Ilum_ _n.._nu 5viCe|mr OperntionH_

llump _n_llne almratlons #_ro mcalel©d as moving point t_ourc_a which

opera|© In th_ _¢c_Ivln_ yard compon_nc o_ _h_ hump yard compl_ nt a ap_cd

of approxJm_t_l 7 _ HPlI, In d_t©rmlnln_ the number of _ll_ine pa_-by_ it

wa_ a_um_d t[J_t th_ avt:caS¢_cut of c_r_ to bu humpQd con_:tlaed 50 car_j

_Inc_ that _ _h_ practical limit Indicated for a _In81_ _wlr.ch en_In_,

Th_ number of p_aa-by_ per hump _n_If_ "trick'* (work-_i_ift) i_ compt_t©d

by dlvJdin_ tl_ av_rag_ number o_ car_ claa_l_l©d p_r hump ©nsln_ trick

by 50 and multIplyin_ by two, _I_ _nctor of _wo accolmta for _h_ number

of. paJue_ r_qui_d by _ch hump operation, oa_ to 8_:t into pea||lea _o

push th_ cut o_ care _md _nother to p_r_orm th_ pouh,

A_ an egample, the compute|loll o_ Lhu numbur o_ tromp _nnl_ln_ paaa-bya

_or th© lo_ act£vlt 7 category hump yard will b_ pr_ntcd. Tabl_ U-l

i _howa that on a daily b_iaD there _ 6_9 car:: clt_i_ied by t|_r©¢_ hump

_n_ine tricka, It i_ a_aum_d that tb© y_rd op_rat_._ 2_-ho|Arn per day

|I-U
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with two trlcka dr;ring tile daytime period and onu durin B the nlBhttimu

pur_ol[p 81vln8 an ltveraSe nuiiiber of cJz_ clautllfled per huinp en_ltt(_ t_lck

of 230. The number of pauu-byzl l_er hump enfiln_ pec ohLft £o therefore

equ_ll Lo nin_ (2 x 230/50). _r th_ medium and htsh traffic nctivtty

hump yardo the ntsmlJor of paou-byu p_r _nsine trLck lu _tppro_tll_ltely 20

to 32j re_p_cttvcly+

3. Retnrdl-,r_ - Htt_L_r m GrotJpt Intt_rta_dlat_ zlnd Trztck

I]|_ mautor_ _roul) j lntUrln_diltt_ zt_d tril_k _t_d_rt_ w_¢_ r_odu1cd _o

/t _oupt_d point zJou_c_ located _t th(1 _o_t_c c_t_t_ o_ Lh_ _tzrd_r_°

Th_ l,dn r_ulLLnfi frola c_t_u panuLn_ _hrough thc _eLnrder0 £_ determined

f_ora thu number of cl_ru clzt_i_lcd pe_ day_ number of ret_£deru p_t_d by

_ztmlnation of _h_ av_t£1abl_ da_n lndtc_cd _lmt on tht_ ave_tS_ _ch c_t

cl_auiftcd p_Jo_ _wo r=tarder_l ttt_d _haL retzttdet _quez_l occur_ _tppro_i-

mat_ly _0 p_rc©nt o_ _h_ ¢tra_. U_ln_ _h_ nu_ of ca_u classified p_r

d_y _or _h_ low_ t_edllzta nnd high Lra_lc actlvlLy hut_p yard_ a_ _hown _l_

T_bl_ U-I_ ChQ I_t_nh_r o_ r_rtle_ t_oloe _w:nt_ |mr day l_ 700_ 1500_ ztnd

2_OOp r_imc tiv=ly.

/i, Snc_rt Re _arde.r_

InQr_ _©_ardcra wn_,a _lzto model©d a_ a 8roui>ed potn_ aource located

_t ¢|IQ _©om©ttlc cent_¢ of the _u_t_der_. I_ _11_ _b0_nce of _ny d_r._ i_

w_ affattme4 _)1_ o_c]l c_c l_vLng ¢h_ cl_I_C_tQR y_rd pn_an_ a rata_der

an4 that approximately 85 p_rcent produce _ no/_e, eve.a_. I_ _aa al_o

anal_med th_ the _ota_ ntzmhor o_ c_a paoainf_ _ht_ r_tardera _e equal _o

tho n_rab_r o_ tara cla_£_ed pet day,

Car Xmpacta we._e modeled an a_ton_ry point aoorcca located in

the claaa£_tca_lon y_rd compon_:n_ o_ thu hump y_lt(l complex. I_ w_n _tlme_t

_h_ the t.otftl nu_b_c o_ eat lCalmCC_ i_ _qu_tl Co ch_ nutnh_c of cnra e.l_-

_i_ie_ p_r d_t7 (eeo Table U-t).
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6. M.keupj Indu.trl.l :uld.O.thcr Swlteh Engine Oper_timm

_ll_cu|J_Indu_rlil_ and othor uw[tch cnBille opc_dLIollu wcrc tnodclcd 4_u

movln_ point oourc_u wlllch op_rutc in the departure yard component of the

hump yucd complex at tt_pccd of _ipproximnLely 4 _IPll. It w_ a_uumcd ti_at

th. tot_tl number of cacti Icavin B the clnuslflcation yard compo:_cl_tper day

(a0_umcd equal to Lhc number clau_ificd p_r day) i_ removed in _uch a way

_o that altequip1 :it|tuberof caru lu hilndlcd by c_ch _wltch cns_i_tlwork

.hl_t. Thvrcforc, chc number of caro h.ndlcd per work uhi_t I. equal to

tha totul number of cnru clauulflvd divided by ti_c _otLtl numhut of work

_hlftv° Ni.umlnB that i0 caru arc handled pcc _wi_ch cn_ine opcration_

tho numbor of pn_byu p_r work sh£ft w_1_ computod by dlvidin K the nui_ber

o_ earn h_ndled pvr work _hi£t by 10 _nd_ au_umin_ round trlpu are |_e_-

formed, multLplyln_ th_ rcuul_ by 2. Th_ _otnl number of p_u.-by_ p_r day

w_s determln_d by m_iI_Iplyln_ _hu numhc_ o_ pa_-by_ p_r work _hif_ by thu

to_ul number of work uhi£_a.

7- IdllnRLocomo_ive..n.d.._efrIKera_ion Car_

Boeh Idlln_ locomotlv_s and rv_ci_ratlon car_ wuco mod_l©d a_

8_oup_d point _outc_n loc_t=d _n th_ _l_£[£ca_lon yard component.

Bow_v_c_ rho b_u_llne Ldn w_ dev_lop_d f_om _t truncaLod llno .ourc=

mo_l whlch _r_n_forr_u_i _h_ lln_ of poln_ _ourc_= £nco _ Sroup_d or

Virtu_ polnC nou_c_. _In w_ conuld_ud app_oprlac© _Inc_ _t|o_ou_c_

m_y b_ Krot_e(! in a _quar© or r_ct.n_ular p_orn. Tho rv_ulr.ln_

nir and _round abuorp_lon i_ Slv_n by;

I-d n ,, Lcqll+lO lo_(NIId+tONlln)+8 loR(1.33Nt) - 20 los (_)

+ I0 lo8(_IR) - K(D)

_lare Ldn - blz.cl$,ncday-nlllht _vvr_ga noi._ Icv¢_Ip dB

L=qli _ nvera_L_ nol._ l=vol (per l-hour p_rlod) of It
_Ingl_ locomotIv_ or r©_rl_c_tlon car at a
dlnr,ancc o_ I00 _e.a_. dl_

N1 - numb©r o_ locomo_Ivea or r_frifi_ratlon car.

_r _ow
Nlld nnd Nin - number of bourn of operation durlnll day=line (d)

I and nlKht=l_o (n)
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NIl = number o_ _owt; o[ locomotivca or refrlseratlon caru

DO - 100 feet

D - dlatatlce from source to yard boundary

K(D) - till" alld 8rottnd absorption

l_aed on the number of locomotiveu and refriBeratlon earn In the rail

company Inventory, tim number of rowu and the number of idltn 8 locomotive.

and refrl8eratton cars per row assumed for each burap yard traffic catenory

ar ullown hulow:5_ 8

IIILINO RIRqtlGL_ItATION

'n_AFb'IC IECOHOTIVrS CARS

RATf. NUHIIER NUHIII:R NUMBEIt NUMBER
CATEGORy OF ROWS PEltROW OF It0N_ PElt ROW

Low 2 2 2 5

_l_dium 3 2 4 5

l{t&h 3 2 6 5

l_o_omotlve load tu_ta were mod_l©d na stationary l)Oint _oltrcell

loc,_ted in thQ clast_lflcatlon yard component. It wan aa.ume.d thltt load

renta n_ condo_td at hlBh activity category hump yarda only. Alao_ it

wa_ n_aumed Cba_ one 6-hour te_l: wan p_rformed p_r day w£Ch 4 and 2 bourn

of operatlon occurrtn8 durin8 th_ dnytlm_ and nighttime p_:rioda_

r_apectl _ely.

Flat Cianalfication Yard Nolu_ S. ottrcea

I. Inbound/Outbound Road-llaul nnd l,ocal Train Operatlnns

_a prevlot_ly dlectmocd_ it _aa ._u_cd that local and r0ad-haul

tralns _nterln8 and leavln8 the claaolfleatlon yn_d complex are powered

by one and three enginea_ roapectlvely. Train op_r_#ttonn wer_ modeled

aa movln& point" .ourcea and wore unnamed to Lnkn plato in _:he rccelvlnR

and departure yard components at n apeed of approximately _ HPII. _m_

nm number" of local and outbound rond-lmul train op©rntlona we.re comblnt_d

._ U-It
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and t[c{itcd nlJ a oln_Ic lJource type. '11_enumber of tra[n operatlonu for

Ghc three flat clat_£fication yard actLvlty catesoric, lu uho_ In Table

U-2. It wau o_tJuacd that all train opcratlonu arc uniformly dlutributcd

over the daytimc lind nighttitlm pcrioda.

2. Swltch-l'hq_InctJOperatlonil: .Clni_nlflcntlonI Indl!ntrlal# and
RouIltltbOtlt

Swltch casino operatlon_ wcrc aodclcd a. moving point uourccu which

opcrtttc in the rcccivtn8 and departure yard componcntu at n _pccd of

approxlmi_tuly 4 Hlql. The ratlonalc uncd in dctcrmlnln 8 tileoperational

par_actcra in thQ m_mc aa thor dl_ct_Jucd for the makeup and indoatrlal

awitch enSlne operatiotm in hump yardu, llow_vvr, for flat cla_Iflcntion

yard operation_, it wa_ auuunmd that only 5 car= arc handled per ,witch

¢_I_81R_operation+

To allow for varlatlon, in the dla_rlbutlon of .wltch en_In_ op_ra-

tlona for future Impact aout_8.ment_ nwltnh enslne operatlon_ lave boca

_od_l©d a_ two _eparato yard aourcua_ ono nt each end of the yard complex.

I_ I_ a_m:m_:d that _II n_l_ch =ngJn= opernclona are eq,mlly di_ribu_cd

betae.cn the twa locatlona and that tho yard operateu 24-haurm per dry.

. Car lmpaMta

C_r Impacta ware _o_lele.da_ _atlonary poJ.nL _ource_ Ioe_tcd in [:lm

ela_£1ca_ion yard componnn_. In _lm abnenee of _peclftc dnl_n_ it: 1_

amauaed that the total number of c_r impact_ 1_ equal _o I:la_ number of

care awi_ehed or eln.lslfiod per d_y. (_ce T_ble I]-2).

A. l ddl_._K Locomorivoa and Refrigeration Car_

Both idling loco¢otlvca and r_frlB_ra¢ion tara were modnled aa

_rnupod point anurcea locatcd in tim clnanlflcatlon yard component. The

nolaa sen_ration modol and th_ ba.olla_ Lda dcwlopment procedures

_] hava been pr_vlo_sly dinctmo_d.

U-12
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_II_ llllnlbl_r Of rOWD ilnd thl_ :lUlnbcr of Idlill S locomotlvcu _Nd

rcfriserat/on care per row which WeFd IIUIIUQI_dfoF 1211C|I_ltlt clauulfi-

cntlon yard traE[Ic c_Ltel_oryarc ohown below:

IDLING LOCOMOTIVES ItEPRIGESATOILCARS
_]tAFFIC RATE NUIIIH_It bnJHBEII NUHBER NUHBER
CATEGORY OF _ONS OF CARS OF RONS OF CARS

Low 2 2 2 5

t_dium 3 3 4 5

llish 3 3 6 5

5, l,oeomoriv_Rn_ln_ Load Tc_ttl

Locomotlvo cnslno load tests wore modeled as stationary point _ourcca

located In the claa_i[icotlon yard component, As in the hump yard cauoj

it wa_ nauumcd that teatlns la performed in hisb octivlty ctlteRoryflat

yarda only and that one 6-hour tc_t lu conducted per day with 4 and 2

Ilour_ o_ opera_ton occu_rin_ du_lng thl day_Ime nod nifihttim_perlod_|

re,apac _iv©ly.

Flat Indtmtrlal Yard Nol_ fiourccn

1* Inbound/Outbound So_d-Ilaul__nd Local Train Operntioaa

I_ wan aeaumed chat local and road-haul _raina ©nt=rinR the y_rd

complex ara pow©r=d by one enstne,, and deportln_ road-haul tralna are

po_r©d by three e.nstn_a, Train oparationa we.re modaI.cd aa movinlt point

_ouccea at a epeed of approximately 5 HPII. _m number of local and out-

bound _oad-haul train operationa w_cc combined _ad treated aa a aln_le

aourc_ type, A_l aourc_ W_r_ om_u_ed to operot_ within tile yard complex.

_te number of road-lmul and local train opor_tclonr_ detrtrm_ncd for _l,tt

flat lndtmtrtal yarda ta aho_m in Tahl_ U-3. It was a_aum_d that all

train ar_lva),_ and departures are uniformly diatrlbu_ed over tim dctytl_

and nighttime periods,

U-X3

1

i;



2. ,qsdtch Enl_tne Opcrt_ttonn

Switch cn_lne operotiot_t_ were r,_ot|eled _l} mgvin_ point _ourcetJ _t

upced o_ approxlt_tttcly 4 _lPn. The nttionalc uued in doterminin B the

op_rut_o_l pzlrulneter_ iu th_ u_t_c _ t|mt di_cu_t_ed for the I_kcup and

tnduutrlol uwitch cu_inu op_rationu in hutnp yordu. The number of u_ltch

c_Bin_ tric_m per day iu uhown in Table U-3. It w|m auuumed that the

ytlrd oper_t_u 2tt-hourtl per day _t_d |hilt nil uwitchin 8 operatlonu _te

p_r_ormed ut ono end of the yard complex_ uinc_ th£u type of flat yard

l0 too _m_ll to wo_rn_t u_itehin_ _tt both end_ utmultanu'ouuly0

3.. Car lml_,t.ctu

Car imp_cta were tnodeled au otatlot_nty point uourceu 1or_it_d at the

e_nt©r o£ th_ yard complex. _t wtta auuum_d that the total nmal_cr of car

imlmctu in _qual to the uu_h¢_ o_ tara uwitch_d per day (_ce TM_le O-3)

and that tim yard op_tatea 2/_-hour. per day.

Small _ndua_rlnl _lnt Y_tr_l t_oi_m ,qourc_m

1o Inbound/art| I?oun.d,. Ro ad-lht ul Trni_q_ar_t _iotm

it wa_ a_umt_d that road-lmul trnlnn entvrin_ or l_tvtn8 th¢: yard

cotapl_x nrct powt_r_d hy otto eat|Inn. Trntn op_rartona wt_r_ _o_lcled a_

moving point _ou_c_a nt a _p¢_cd o[ approximat_ly _ HIq|. All uourc_u w_r_

_$_ttm_d to opctrat_ within th_ y*trd complt_x and it wan n_uum¢¢l that all.

train nrrl_l_ and dcparture_ arc uniformly diotrihut_(I over th_ d_ytim_

nnd night,iron parlod_, aato numhor of rood-haul train op_rntlonu for tlm

mall lad|retrial yardu ia Miami In Titbl_ Od_.

• ,q_ltch en_,tn_ opt_ratlona wt_r_ modeled n_ maven8 point _ourc_ at a

npeed o_ npproxlmatnly 4 HI'||. Tim rationale uued in dut*trmlttin8 tim
op_:rationnl parata_te.ra i_ th_ nam_ Itt_ tht_t dinctm_cd for lndu_ltrial

awltch an_ln_ op_rationll In humll yardu, 'llm number o_ t_wltch t:n_in_U-14
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tricks per day is shown on Table U-4, It was au#umcd thaL the yard

opcrntc_ 24_bour_ per day nnd Lhut nil _wltchln 8 operat_onu ar_ performed

tst one cud of the yard complex,

3, Car Iml)zlct tl

Car Impnctu were modeled nu stationary point uourceu loczttcd at tlm

center of tbe yard complex, It W_II_ llaunlaCd Chill: t:h_ LoCal llUl_lbcr O_ car

impact_ lt_ cqunl 1:o the tolaztl nul_ll>er oE cara uwitclsed per day (occ

Table U-4) told tb(_t the yard opcrutes 24-houru per day.

Noln_ Prapnj_ntlm_ Att(!nuatlon Fnctor_

Prcvlonu anaiy=c_ o£ noloc prop_tll_tton ]Louses In vztriou_ typezt o[

ur_u_ /tr_t|fl bft'4c _t|u_tcd _n _c_crltl_zcd ap|lrOK_mllL_OIIB _or t]l_ Lot.ill

attmluat£on w_th dlotancv lncludln_i air and 8round abdocptlon) and

|)u_ldiLl_ &tCLhl_ _ [IO_C bnt'r_cca) In 8_nec_l) _llc_v an_ly_cl_ appv_

to have been don_ _or road trafEic (flee) no_o _ourcu_ wblclt cbur_c-

tcri_ically have mol)t o£ th(:£r noise encrBy distributed In tim I00 to

i000 ll_. _r_qucncy _zu_. The rcaultz) _or tim componltc _tttvnuatlon

l)_twvc_ I00 nnd 500 £_c_ weru approximately 14 d_) 12 (Ill)and 8 dll p_r

doubling of distance _or urb_m hIRh cl_, tlrbltulow rLt_o, zmd olin

t_rtnln _tr_tt_) r_pcct_vcly,

_t w_ conl|[d_.rcd th(tt _ll(:_ "dl_t_nl:_ _ttonu_ttlon" rcllltion_|li_

w_trc riot a_plicnble to th_ r_tll yttrd nol_c cnf_c duu to the wider varloty

o_ noi_e _oucc_ (point lind morley), many of wbich haw considerably

dl_mnt _pcntrttl cbaractcti_tlc_ than trtt_Ic noi_o _ot_rcc_. _a di_-

_u_d _,_l_r Ill _|1_ _tlb_Ct_Ol_ Oil _ai_ y_rd _o£_ _otlrce,_) _vt_rdcr

_(lU_ c_r IMD_C_ ) _lld oth_.r Mourct_w llItVu dO_lR_ l]O_,[i_ _ll,_t_y _

tim 1000 I:o /_000 llz. r_tns=) while ldltn 8 locomoti.vc_ z_nd :)witch en_ln_

opar_lon_ prod_Ic_ dominant nol._© _nct'l_y 111 _ll_ Io_ [tuqt|uncy (I00 [[_)

rnn_ _to r_zlul_ l_ tluic /lit _d _rot|nd _b_orptioil f,_cl_o_'/_ Inky bo

_i_ni_ic_ntly dl_r_n_ [or tllo rz_l y_rd noitt_ _ot_rcu_ thagl lot tim

ro_d _rn_[Ic nol_f_.
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Tkurufocu_ un analyu£tJ wau conducCud ¢o deLorlnlnc atr _nd ground

zitccnti_tJ.on [_lcLortl foL- each _yl_ of noJ._e uou_'cc in the r_lil y_Ed_lp zl;id

building lnoertion lou_ factoru for tile medium- _nd low-dcnolCy land

uue accau uurrou.dlnB rail yardu. The Nnll_y_JllI all_ _fJultu _IC_ |)_t3OJ2[l_e_

in the followin 8 paraBraphlJ. The re_ultlnl; attenuation lectern apply to

the rail yard notoe uourccu tlnd locatlon_ only, and ace not likely to be

app_op_Jflco for rellulatory noiue unalyneo for other I_codtlctu OF []olu_

t|ource rJ*

D£v_r_uncv I, onn

_I'_v_|¢'latl0n o_ llO;_luwith dJ.t_t_t[Icc_'0m t:hu80nice becilu{seof

dtverHencv 1oo0_ l.c._ apreadln8 of not.e encrBy over larscr and l_tr6er

_rcan, for _tatlo||ary (lnd/vidoal and grouped) uourccl_ in the r,til yarda

ia a functlon o[ 20 lOBlO (diuca.ce r_tlo) _auulnln8 that the oourccu

radl_to in the normal hemispherical pent,urn. Slncc the dutcrmlnacion o£

bdn valuca for tl|e ac_tionary uourcca tu b_ed on l,uq or 51:Ngl, valuc_

which Ir_ d_pundent only on _ol_o uve[1_ durt_tiona_ the decreau_ In Ldn

_ltl: diatance ia alan a function of 20 lOglO (dlatanco ratio).

In _hn cn_e o_ the movJnfi _ource_, n,8, , awitch earliness, l_l nie

d_veloped from 5gNgl. pot pa_n-by and the numhur of pa_:-hy cvent_. AC

parl:lc,lar dtntanc_ from till: _oorce t[l_ ._ENF.L valun 1_ a function o_ tim

_speed o£ tim aource and ch,a m_xtmu_ .o£nn lev©l (L_n n) durln8 the

pane-by:

5ENF,L_ - X_,_Xl+ IO lo8 II "_-

w|m r_ :

D1 _ distance _rom aoucc_ to oba_rver (_i:.), and

V ,, _ource ap_ed (fL,/u_c.).

Then at any other dlacance, D2 -

D2

_ENBL 2 - I.r_x_ I0 lo B D1 I[ _-

\ /
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,/_,. _ Ci_ -.._

I:_" •/_ _L._.._ •. •

DI-IO lob D_22, or
fl_NEL2 " Lmaxl + I0 IoK II V DI

S_ll_L2 " SENEL l - i0 lob
D l

TbQre_orcj the diverBence louu applicable to Ldn vnlncs _or movlnB

_ou£cea io a _unctloo o_ I0 io_ (dlIstnncc ratio) r_tthur than 20 IoB

(dlotance ratio).

Air _nd Oround Ahnorptlon F_ctoca

_ rail yard nolu_ _ourccu tmvu been Idcn_i£icd, or nlmpll_l©d,

ne _ithec movln_ point uoucccs or ata_ionnry (vlrt.al point) uoucccu,

_z_ nolo© I_VQI _©ductlon wltb dlstanc_ i_ a _unction o_ tl|n t3ri_a o_

nourc©| (stationary or movln_)_ and ito cbnr.cterlstlc noise epectrum.

_nls_ In addition _o tlm uuuol divergence or _pre_tdlnB los_ t|m oolau

emlcSy i_ dlaulpatcd in tim air mcdl.m and abnorbcd alons th_ 8round

st_Z'_acco. _|Q air att_nt|atlon and _ro.nd absorption a_ d©p_ndant mainly

on tl|_predominant [_qu©nclc_ In tileno|Be apectcum and al_o on tb_

_©lati_ humidity nnd ale tump_ntu_. For thua_ analy_eo, it wau

_.umed that the avncaSe condition, wuuld b_ n typical day with nn t_i_

temlmr_tnro o_ 60 ° F and a relative Imraldlty o_ 60 to 70 pnrcont,

Nomlnml ©xp_esslons _or air and BnJ.nd nttQnuation duveloped by DOT,

F_A+ and other eou_c_a are|

2fd

tO o

A_round- lO lo_10 14Xl05|, [or £d>4xlO 5,

- A_round', O, _or _d<4xiO 5,

IF-17
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who'rc :

A nttenuat£on, dB

f ,. sound frequency+ Hertz, and

d di_Ct_ncu _rom oourcoj fuct.

llowcvur_ olncu tho 1_oillu[_odul muot comi_utc Ldn v_lluc_D tllld

oil|cu tlt_ Ldn nolu_ tilting uc+llu Iu b£ttJudoil A-wui_htt++d OOUl|d |uvuJ_

iL I_ iilocuCOllVOnil_nt to lloutlcolnblncd ttlr ntld8rouod nttunllntloll

factor ruprcnontlnB the attmmtltlon of tim A-weighted notut] icwln wlLh

dltitltI|c4+_+ "_hll_p i'IIe C_|J+_ y_tt+d I+£OJ._oUOLI_+CI_(IllLtl bll_12 Wtl{I LIUI'.dtO obl;tllll

_n _v_tl_." Or typic_ 1 nolue tlpcctCump in t_cmn o[ octHv_ bllH(l Bound

levul_p for c_ch type of _otJrCC, In _CllCC£l_#the dttL£tbtt_ provldcd

CyI)ic_l upcccrnl l_v_In _|_ 50 or lOO [eeL, For each typical nOtlrC_ tho

£1tc and ground attenuation wttu calculated £or 100 _o 2000 foot dlutanccn

u_ln 8 thta conLuC f_cqucncy of each octnvo band for thu f vnlu¢ in _ll_

=qun_[on_ l_1+vun_tbov_, _llc A-wulshLud l_vul nL utlch dlntnncu wnn then

computed £com tho Cogc_l_|)ond_n_ly tl_Cl_ll_In_tl oc_nvo band noLn_ lcvt_ln_

nnd tim dtf£¢c©ncea b_twuun tho levula at Llle nelectud d£ncItnce_ w{_ru

u_©d to d©tucmlne th_ extra n_CUl_tl_l_kon (A_t_) _n dll _ttclbutablo to

_ic and I_cound abnorptJ.on. An approximation to _hn lIv_/l_tl _KC_ _t_l]ll"

_J+o. _:_o_ I/2[ _+-_ + ^"+_]
liO00 20001' Wn. obtntncd by tnap+_cLJ.n 8 Phe valuen
L J

_ot Ilia nource nt tile 1000 and 2000 _oot dlnt_nc+m.

A c_,'lnw of octnvt_ bnnd up©ctra _or th© n=vcn mnJor typoo of rail

yncd noln_ sour©ca _nd£c_tt_tl tl witl_ variation in th© prc(Iomlnant noln_

t_n_cKy f_¢_qu_nclno, lJecnuo_ th_ l_vul of _xtra attmnuatlon lncr_nnco

d_r_ctly with t:h_ sound frequency, a. tnd;tc_tod by thu £_tr and 8round

att_nuatJ.on eqt|ntlontl nllo_ tlbov¢_ the I_c_at=st noln_ lnvcl atCcnuntlon

w111 occur _ot tim _mluc nourcnu who_ Jcvcln ttCQ domln=c_d by hi,h-

frequency compontlnt_. The dattt banu lndLcated_ foc exampl=, clmt th_ nolne

nourcn w_th tim hlHl|e,nt predominant fr_qucnclcn wurc th_ r©tard_rn. Thu

retarder scruach_ or nqumO+ sound enorsy In concentrated In tim 2000 to

4000 I1_ frequency Jev=l. I/uJ,8 thQ procuduro outlined in thu prL_ccdin 8

dlncu_olon, tim comh;tncd tlllg i|[|(| Ilround attenuation for r©tarder nolnn wnn

i U-18
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calculated to be 10 dB per i000 £eet, 0ther nol:lu aol_rcea auch aa car

Iml)acta and refrigerato_ care l;roducu A-welghted uotmd energy predominantly

in the mid-frequency range (i000 to 2000 llz), and the combined attenuation

factor;_ were duterlnined to be in tbe 3 to 5 dB per 1000 foot rnnBe.

Locomotive uoutcea j tJwltch englneu a_id road-haul enginci_! wore generally

characterized by low-freque|lcy (<500 llz) uound energy_ and th_ coI_hined

attenuation factoru were 1 to 2 d_ p_r 1000 £eet* The reuultin 8 combined

a_ _tlld [_rotHId abuorpttoo f_Ietocuj in terrflil of dB per footj are uhown for

_{%ch [lOlfl_ aourcu-type on Table U-7. ltllactl o[I the agtUl|Uat_on factora

preoentad on Table U-/_ average COlllb_lled l_b_Orllt_on CO_[icielltU W_r¢l

computed _or each of the aourcu grouptnga ahown on Tabluu U-5 and U-6.

A ltatlnH of theae avetaile _|ttgnuagion factota lu ahown on Tablo U-8.

TnbI_ U-I

COHIlINF,I) All(,_NI)GROUND ATTENOATION FACTOR FOR

HAJOR RAIL YARD t_OISE 50URCES

Combined Air and Gl:ound

Nolaa Source Attenuation Factor (dB/£_)

R_tard_r_ 0.01

Switch I':ngin u_ 0,001

Car Impac_a 0.005

Idling l.ocomo_iv©a 0.0025

l_comotiv© Load Testa 0,002

r_£rigorat ion Cara 0, 0035

_a d-ll..__a2_1Loc._o_ogly_ .... 0.002

Inaer_fon Loan Dua to Buildin_

_h_ BOT rail yard au_wy indicatc.d that _hv 4000 rail yardn w_ra

_ldely di_tribut©d rnlativ_ _o the uurcounding land un_ and tho _lr,_ o_

_h_ citl_a wher_ they ara locn_d° E_amination o£ yard location_ and

_uc_oundin_a in dit_nr©nt cl_l_a from 20 to 30 IJ_G_ quadranglc mapa

_ndica_d that r_latlv_ly f_w tail yard colnpl_.xca w_r_ _:ituat_d in

central buaineaa dla_lcta cha_ac_ccl_¢d by tall multi-floor buildtn_a

and hl_h-denat_y land use,. Thua, _rom th_ yard di._rlbu_ton da_a_ it

wa_ d_©_mined that noi_ l_v_l _t_._n_:_tio_ _c_o_ dts_ to int_rvcnl|_g

t|-19
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'FAILLEU-O

AVERAGECOHI]IHI._I)AIR A_D GIIOUHDATTENUATIONFACTORS

FOR RAIL YARDHOIg_ SOURCEGROUPS

Avcr,,Bc Combined

HoLuc _oltrcc Air rind Ground

Yard Type Group _tccnuacioK_ Factor, dB/FI:,

(a) 0.0015

llump (b) 0,005

(c) 0.0062

(d) 0.0013

,, .

(a) 0.0015

_'lat C]..eulf- (b) 0.0023

lc_on (c) 0.0043

(d) 0.00Z5

Indtm_rlal and (_) 0.0017

Small IndU_Lrl_l (b) 0.005

Fl.t
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buildln_u were neccuunry foc two ca_eu: (I) reu£dcs_tial acezl witlz

_£n_le-_loo_ houzJcuj and (2) rezJ1dcntla1_ co_eccizllD or other _tr_a_

w_ch multl-flooc hulldlngu.

Typical lz_urtlon lo_u factor_ foc Chc first cow und _dd£tlonal co_t

of bulldlnsu h_tv_b_n dcw_opcd by many auChocu.IJ'16 TlsezJ__ztcCoc_

w_r_ dcvulopcd _n_raily for highway _cafflc nolu_ uourcc_ (llnc uourceu)

and _Ice appllc_blu when thu loc_£on cf t|k_buildlxl_u c_iz_tlv_ _o th_

uouccc i_ knowl_, oc when _h_ condiClon_ _c_ _£mil_ t_ cho_e foc _Ich

the _nc_o_ w_c¢_ dcvulopcd. In th_ _c_cc_l czsuu o_ _h_ r_l y_rdu and

thci_ _ur_ound_, th_ cyp1c_1 di_ancu_ fcom tls_ no_ue _o_trc_ to th_

bu_IdlnBu , oc _Is_ui_c£n_ b_Cwc_n _h_ buildln_u on thu _cc_Iv_n_ Ii_nd

d_cm_mln_ _ _n_ll¢cd _ppcoxlr_£on _oc in_Qc_£on 1ou_ du_1 co bt_Idln_

in th_ non-_pcci_Ic c_c o_ _hc r_£I _cd_ _nd chcic _larcot_id_ns_. _hc

d_c_ uucd co obcaln th_ In_c_1on lo_u v_luc_ £n _qI_A/NCIIRPRcpoc_n |_7

_nd 144 _n_ _n ochcc ¢ourc©0 _o ob_a£n th_ Inncr_ion io_ v_1_ were

_v_cwcd. 13"I_ _icn _hc ov©r_ll condic£on_ In_1_d_ng b_ck_oL1nd no1_c

_or _ev©_1 rosa o_ bu_1_n_ w_ In _|tc c_n_© _ d_A foc _cw-dcn_icy

_c_ o_ m_%¢i-_oo_ b_Idln_. _nc_ ch_ d1_t_ncc_ co th_ bts_idlnS_

_c_ not known fo_ _£ y_da notice, _v_c_c lo_c_ o_ _ d_ p_ iO00 f©_c

_nd 8 d_ p_c 1000 _©ct wi_u _io_d _oc t|s_low_c _nd h£s|_c dcnalty _c_ D

reapecc£v_ly.
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APPI_DIX V

I_LATIO_SIIIP _I'TWEEI_ ONE IIOUR Lc_ LIMITS AND
DAY-NIGII'I' NOISE LEVI_LS AND COMP_ISOI_ OF _NUAL AVI_RAOE

N1TII DAILY DAY-NIGIIT NOISE LEVI_LS

PAItT A; _le Lcq V__,ruuu Day-Night Levclu

'l]tc dlly-_lBht tJou1|d level zlLcauurcd in the v_cinity of a rall_olld

y_lrd will differ frola the one-hour cquivalcn_ uoLmd lcvcl, Lcq, by

alt _unount t|_lit v_|_lclJ w_th th_ i_ul_ of hot;_o dtlrlN_ which _lctlvLtlcu

occur. Thi_ f_c_ cemplic_c_ the tJclcc_lou of compatible Lcq and Ldn

li_ittt• _ll_ce _hc dt_fc_c_ct_ bctwt:cn th_c _0 i_co_u_c_ lally "_lr_ con_-

_l_r_bly _rom yd_rd _o y_lrd_ a_d cvcn from day-to-_hly at _hc vnme yard.

T_bl_ V-I _how_ _hc diffvrcncv bc_wcult the Ldn _n_| the m_imum

one-hour Lcq _n both d_y _;_| nt_h_mc pcriodu for v_riou_ time I_er_od_

durln_ which rl_ya_d _ctiv_t_ mi_h_ occLir. _u_p if r_tllro_d yard

ac_i'_i_c_ occur d.rlll_ ou_ day_lm_ hour, _h_ Lcq for _ha_ hour w_11 be

13._ d_ ;tlJvvv _h_ Ldl_ for the d_ty° If yard actlV_L_c_l occur dtlr_u 8 au

8-hot_r dny_mQ period, thv Lcq durl_ cllch houc (or more corrcctly_ _hv

onQ-hou_ L_q _vcra_EI over _11 _ hour_) would b_ 4._ d_ ahov_ the Ld_

for th_t_ d_y°

Con_der _h_ _utl_on 1_ which t|m day_m_ Lcq limit _o _ _

1_._ dB _bow tht_ Ldn l_m_cp nnd _hQ a_shE:_im_ Lc_ lim_ t_ :_v_ nt

3.8 d_ _bovQ _he Ldn. If c£_h_r of _he_ limt_ a_ _xc¢_d_d_ t|t_

Ldn mtm_ _l, no b_ c_ccvde, d. _un_ n_l©ct_on of _hv_e l_m_u na_u_c_

comp_b_l_ty b_wc,_.l_ L©q _nd I.dn ll_t_° Ilow_v©r_ for mo_t r_l_ro_d

yncd_ wher_ op_on_ occttr durin_ n_3r_ _|lal_ on_ _lour o_ _h_ day_ _l_c_|

L©q llm_n w_ll b_ very len_n_o _la_ _a_ a o_-hour mcnn_lrl:mcn_ may

no_ nhow _ha_ _h_ _dard l_ _l_¢_e.ded _wm _ho._h _h_ hda for _haL

day l_y woll b_ In _c_tta o£ ch_ Ldn limt_.

_ele¢_io_ of L_q l_m_ for d_ty_.m_ du_d n_ht_mu _loura which

w _rf_ la_ th_ _|te 13.8 _nd 3.0 liB_ rnUl_eC_'¢_lyj prov_d_ _oma r_k _n

_hat th_ Le.q l_mit_ may b_ _c_vdcd but no_ ch_ l,dn l_m_cu° Thu_

I V-I



oelcction of Lcq limits mutJt be b_tsed or n :radeof[ between Clio

dcnir_bllity Co have low enough Lcq limlCl_ to, permit re,men,bit

cn_orcetllcnL btttJed on sn Luq _tlcltl!r Clllln tin |_n tneltuurCt;lenCD _lnd

chc dcstr_tbll[ty to limit the 24-hour noise c;'douure ratltcr _hnn the

noluc e_tl;o_urc (|urin_ [ndlvidtlt|l ltouro.

_lilo cite dtf_urenceo ultown lit Table V-I represent possible

di£furencctJ that rany oectlr d|t:dlytlrd_ Table V-2 ol|o_u cltedlf£crcncco

CIInc wt:r_ actually meouttred _IC 62 dtf[eretlt locations In chu Vicinity

o[ tO rnllyards (wheru rnil noise was dominal|t)_ rcprcooncln 8 n CeCal

sample of 55 mca_urement days. The table shown chat Leq limits

_.2 dB dtbov_ Cilia Ldn |or ch_ daycitne LeqP nnd 0.1 dl| nbovu the Ldn

for thu nlfihttim_ bcq rt:prt=.ent 95 Iterceut confidcnct_ llmit*t_ thnc

iop if thco_ heq limits were _xceude.dj chute to n 95 p_rcent pro-

bnbllity that chit bdn limita would b_ exceeded an well. It would

acnm that rim optimum sclcetlon of Leq limits wotlld be uomcw|zort] in

the rang= b©cwoon chaos Vnltl_O Slid the i3.0 dB daytlmu nnd 3.fl dII

nl_httim_ values dl_ctmocd above.

Bcc_usu oE th,t 10 dB nlshCtimt w_lBhtin B incorporated within chu

Ldn menmtrc, _cl_cClon of niBhtclm_ Lt: q llmlcu which are 10 di! lnsu

clmn the dnytimc L©q limits will result in control of thn same. nurah_r

o_ daytlm_ dnl_ nlfihtCimc |lot|rB. _uch an _ppronch l_ndt_ to tim _el©ction

of 10 dB _md 0 dl| n_t tim dt_©rcnct_o bccw=_n cite dn_tlmtt and ni_htclra_

btq llmlt_ resptctiv_lyt =nd the Ldn. Thtm_ _or cz4mplflt an l,dn

llmlc st 6_ d_ Wouid rflmtlt in _ainction of a dnytlm_ l.eq limit o_

7_ dB and #t nlghttlm_ L©q limit o_ 65 dB. _Icno li_it_ would nomlre

th_c i_ cht_ nlshttlm_ Leq wma m_cc=dcd, thcrtt ta 95 pnrc_nC confi-

dence that: tim Ldn in cxct_cdcd. _nd l_ thtl dnyCl_c Le, q t_ exceeded.

tlmre Jt n©nrl I lO0 pete©n| conEid©nc_ ctmt tim Ldn would bo

exceeded. One), l_ rnil yard opnr_ltionn occur _or lena chnn *_bout

2-1/2 houl?n ducln.q ©lthcr tim day or the nlfiilc _'ould _xcectlln8 thct_c

l:lmiCa noC nleo rcnult In the dny-nlfiht lcv(:l bain_ _xcncdnd. Thin

clea_ly 1_ _ _Itua_lon t_otllknly Co occur nt the fircnt ma_orlty o|

tall ynrd_.



TAIILE V-I

I_XIMUH IlOUIt F,qUIVALE{tT LI_VI_L/D?,y-_IIGI[T I, EV}_L DIFI:I_I_EHCES

l_ut_ber of hottru

of Olmr_ttt.on/l'eriod D_y Leq (l)ln_l _ - Ldn Nlt_ Leq ([)rxax -Ldn

1 13._ dl_ 3.B cll_

2 10.6 O.D

t, 7.U -2.2

9 6.3 -5.7

15 2.0

TAftI.E V-2

AEF_SURI'D Lcq/Ldn DIFFKI(F, HCV.5n

Day Loq (l)ma x - L_In HLtu Lcq (t)sn_._ -Ldn

_ax_tmu_ nifferenc¢ 4,5 d_ 2.fl d_

^veca_e ni£ fore.nce -I.0 -2.8

Hin£rnum Difference -9._ -5.9

Ifpper Limit of 95] 3.2 0.1

confidence in¢_rval

l;_eed on 55 meaeur_;_en_ d_yN.
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PABT B: Annual Average Veruut; Daily Day-NiBht _ound Levulu

'lllu d_y-nlBht oound level zll_luured on _l particular d_|y In tile ViCinity

of _l railroad yllrd izllly differ from tb_ _ll|nUal _lv_ra_e d_ly-ltlBIit oouz_d [_v_l

lit t|lo ualne loc_ttoll (CbaL lup the _ner_y av_r41g_ of tile d_y-nl_ht hound

l_velo nL_lltJllrcd Oil elLch day of _1 full y_llr)p becnuoe of both the daily and

u_aoon_ll vliriztLioll ll_ operlittol_u their ul_y oc_u_ _t the yAlrd. If a ynrd

w_ to i_lintoin a con_t_lnt l_vel Of llctlvtLyl dlly in and d_y ou_ tb_ou_h_

o_t a full y_lr_ the day-nlBh_ oound level r,lell_ure(| on llny d_y would be

_qual Co th_ _lnnual _vcraB_ d_ly-z_lBllt IJoux_d level° When yard izctiviLle_

betweun Lh_ daily ond annual vlllue_ of Ll_e d_y_ni_;ht uound level.

Il_ order to cuLlm_t_." tile ul_e of pou_ible dlffcrcnce_D T_Lbl_ V-3

llrlt_ adJu_l_n_ _lcLorn |or d_tlyp weekly_ Itl_l i_ontbly variability

In l©vel of nctlvlty i_t tile tall yard° _c_ tllbl_ utlli_ _he conc_p_

of _ typically "active" dayD a_ a wtLy of ct_teBorl_ln _ yard opuraLlon_.

Tb_ te_sn _ypic_lly itcLlv_ £1nplieu it z_or_q_l level of _ctivlty o_ op_r_ltio||

nt tho y_rd. If a y_rd ha_ flw _yplcally nctiw d_lyu a week and lu then

_hut down _or th_ r_natnin_ f_¢ d_y_ T_bl_ V-3 lndie_|te_ that Lh_ day

_dJuutl,_¢nc In minim [.5 dl|. If LIl_r_ ar_ £tv_ t_q_lc_lly _Liv¢ d_y_D

_nd th_ le_ul o_ _t£vlty on th_ _ernolninB 2 dnyo l_ _bou_ hal_ the

nominal 1_'_1 of nctivityp _|ll_ would count _1_ _l total of _1_ _etiv_

dayn per weak (fiv_ £ull dayn plua 2 half dnyn), Tile day adjuntrr_.nt

for thiu condition would be -.? dl_.

,qi_nll_rly, the week and month ,ldJu_cm_nta can bu obtained from tha

table u.lt_8 e_tl1_tan of the total nu_.ber of typically activ_ wc_k8 p_r

thr_ adJtlf_m_n_ ll_ tile ye_tr _dJu_L_n(:nt:; Yenr _tdjtla_:meltk _ Honth

_dJu_tmenL + W_,:k _dJtmtmen_ + I)lly adjustment, Tl_ll Lli¢ _v_rl_8c l,dn

i_ relac_d to th_ Ldn men_urcd all a typically ac_iv,: dny n_ follown;

Annual _v,lrl_g_ l'dn " Daily Ld_ (for _ctivu day) + Year adJun_munL.

I V-4 '

1

i



3_I_LE V-3

AI)JUSTHI_HT5FOR VAI_IAIIILITYIt{OPEItATIO_I5

No. o£ _ti'¢e Honth _b. o[ Active Week No* o£ Activ_ Day

Ilonth_/Yc.r _lJt. Wef_l_/Honth _lJt. l_Wu/Weuk _Jjt.

12 0 it-1/3 0 7 0

II -O.4 4 -0.3 6 -O,7

IO -0.8 3 -1.6 5 -1.5

9 -1.3 2 -3.4 4 -2.4

8 -1.0 1 -5,1_ 3 -3.7

7 -2.3 2 -5./,

6 -3.0 1 -8.5

5 -3.8

t_ -to.8

3 -6.0

2 -7.8

I -10.8
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