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f_ 0.0 PRELIMINARIES

0.i Scope of These Manuals

The present set of manuals, volumes 1-3, is meant to

describe the Railysrd Noise Exposure Model (RYNEM) in some

detail. In the following, a brief description of each

volume and its intended audience is presented.

Volume i: General Description of the Model

This volume presents an overview of the model. The

basic philosophy of the model is discussed and the relevant ;

equationsused in the computations are presented. This

volume is written for those who need to know what the model

is llke. It does not go into detail of how each computation

I is done in the program, nor does it teach the user how to

run the model. It presupposes some familiarity with the EPA

I noise terminology, as is covered by the '_PA Levels" docu-
ment [i]. The reader is advised to peruse the Railroad

', Background document [2] for other terminology used without

explanation

Volume 2: User Manual

This volume presents a cookbook approach to the execu-

tion of the model. Its intended audience is those who will

exercise the model. It assumes familiarity with volume I,

i.e., the user knows the quantities he inputs, and he knows

the quantities printed out. For obvious reasons, the

explanations incorporated in volume 1 are not repeated.

While it does not presume expertise with the EPA IBM computer

- system, it does assume the user can follow the instructions

-i-
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[ presented in this volume to the letter. This point cannot

/'_ be emphasized often enough. Contrary to popular opinion, a

computer cannot think. It can only carry out the instructions

given it exactlY. As far as is known, the present program

is bug-free. If an error occurs, the source most likely is

in the input data or the job card.) Though the manual

presents a short description of relevant commands in the

appendix, the user is reminded that EPA changes its computer

systems every so often, so that the instructions presented

may be obsolete. The user is strongly advised to obtain a

copy of the latest computer user guide and learn the necessary

commands to make runs.

Volume 3: Programmer Manual

This volume describes all the nuts and bolts in the

!,_ program code. It is not meant to teach the reader how to

run the program. That is the job of volume 2. It assumes

the reader has digested the contents of volume 1. No

attempt has been provided to educate the reader as to

what Ldn or LWP is. The intended audience is the programmer

who needs to maintain the program and make changes in the

code. A strong knowledge of standard IBM FORTRAN IV lan-

guage is assumed.

The correct sequence of reading for a rank novice with

no knowledge whatsoever of the EPA noise model methodology

is as follows:

i. EPA Levels document - in which the terminology is
introduced.

2. Railroad Background document - which describes

_.Sat a railyard is, the noise sources inside,
etc.

-2-



_-% 3. Volume i - what the model attempts to do.

4. Volume 2 - how to make the program grind out numbers.

5. Volume 3 - how the code achieves the aims of volume i.

Volumes 2 and 3 are not necessary for the person who

only wants to understand what RYNEM is about. Volume 2 is

not necessary for the person who only wants t6 exercise the

model. For the programmer who maintains the code and to

whom job failures will be reported, an intimate knowledge of --

all three volumes is necessary.

References

[I] Information on Levels of Environmental Noise Requisite
to Protect Public Health and Welfare with an Adequate
Margin of Safety, 550/9-74-004, U.S. EPA, Washington, D.C.,
March 1974.

[2] Background Document for Proposed Revision to Rail
Carrier Noise Emissions Regulation, 550/9-78-207,
U.S. EPA, Washington, D.C., February 1979.
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0.2 General Introduction to the Model

The Railyard Noise Exposure Model (RYNEM) is a computer

program designed to quantify the health/welfare impact due

to railyard-generated noise on the general population. In

this model, a railyard contains two causes of noise sources:

stationary and moving. Some examples of stationary sources

are master retarders (MR), inert retarders (IR), crane

trucks (CT), goat trucks (GT), idling locomotives (It),

refrigerator cars (RC) end load tests (LT). Moving sources

consist of switch engines (SE) and inbound (IB) and outbound

(OB) trains. Each of these noise sources generates a noise

level which can be measured at the railyard boundary (property

line). Together, they combine to produce a higher noise

level than each can produce on its own. Taking into account

the hours of the day during which the noise sources are

used, an averaged noise level, Ldn (for day-night weighting)

can be computed at the railyard property line using the

standard EPA methodology. Based on this Ldn value the

general adverse response level weighted population (LWP), or

equivalent number impacted (ENI) can be computed.

So far, this is standard practice of the EPA noise

models. Whereas formerly, the EPA noise models would

use some kind of "average" parameters t_construct a model

of an "average" yard and then scale up the LWP from this

"average" yard to the total population of yards for the

national impact, RY_EM does the scaling in a slightly

different way. RYNEM considers that the LWP for the national

population of railyards form a distributio_ with mean _ and

variance a2. When random samples are taken from this

distribution and their mean, ,, computed, the _qeak Law of

Large Numbers implies that the sample mean approaches the

true mean of the population when the sample size is large,
i.e., the sample mean , is a good approximation of the true

-5-



mean _. If we scale up the sample mean LWP by the total

number of yards in the population, we will obtain a good

approximation to the total LWP due to all the yards, when

our sample size is large enough. In this sense, RYNEM is a

"statistical" model.

An estimate of the error involved in _ can be obtained

as follows:

The true variance of the population, a2, can be

approximated by the sample variance:

n (xi-_)2
S2 = Z

i=l n-i

where xi are the individual LWP's

n is the sample size.

I¢-_ lid
Let xi , f(,,o 2) i = i, .... n

Then for

Xit . . . tXn
Z =

n

E(z)= ,

var(xi) _2
vat(Z) =

n n

0 S

Thus, the standard error of Z is _-- or approximately _--_-.

SN

Therefore, the error of the total LWP is approximately

:'_! where N is the total number of railyards in the population.

-6_



_'% In order to compute the effect of imposing noise stand-

ards on selected noise sources, the standard RYNeM program

has to be altered. If source standards are imposed on

switch engines by sing mufflers, resulting in a reduction of

XdB in noise level, this can be incorporated into RYNEM very

simply by subtracting XdB from the switch engines in the
J

input data. Thus, e.g., the SEL at i00 ft for hump switches

is lowered from 95dB to 95-Xd8 and its Lmax from 90dB to

i 90-XdB. This process is repeated for all the switchers.

If noise source standards are imposed on idling locomotives

(IL) or refrigerator cars (RC), the changes are much more

complicated. The quieting mechanism is a local wall around

the source, so a wall has to be built, its height and its

associated cost computed. The present program, RYNEM-S (S

for source) has been designed with this in mind.

I_. The user can run RYNEM-S with either idling locomotives

or refrigerator cars. The standard to be met is as follows:

If a trigger level (to be selected by the user) is met at

the property line (i.e., Leq of IL or RC is less than the

trigger level), then no quieting needs to be done. If it is

above, then the program computes the Leq at 100 ft and

compares it with the source standard, which is 60dB for IL

and 63dB for RC. If the Leq is below the source standard,

then no quieting needs to be done. If i_ is above, the

program will compute the attenuation due to a wall such that

either the noise source standard is met, or the trigger is

disabled, whichever requires less attenuation. The cost of

the wall is then computed.

The length of the wall is assumed to be the same as the

length of the cars put end to end, as a worst case estimate.

-7- i



_'_ TO make the transition as easy as possible for the

user who is already familiar with the old RYNEM program, the

input and output format for RYNEM-S is virtually the same as

that for RYNEM. The few exceptlons are pointed out in a

later section in Volume 2.

i "8--
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1.0 INTRODUCTION

RYNEM-S, the Railyard Noise Exposure Model source suhmodel,

is a computer program that calculates the health and welfare

impact due to noise from railyards, the costs associated

with noise abatement through construction of local barrier

walls, to meet the source standard. This manual is designed

to be an in-depth discussion of the nuts and bolts of the

program code. It presupposes general knowledge of the EFA

noise models and a good command of FORTRAN.

The code was written in standard IBM FORTRAN IV (GI

version) for the EPA NCC IBM 370/168. The source code, load

module and data base are stored in the NCC WYLBUR system.

For more information about how to run the model, see volume

2, "RYNEM User Manual."

This manual is divided into the following sections:
4

O General outline of the model -

a description of the model is presented from a
programmer's point of view.

o Discussion of the computation procedures -
the algorithms used in the program are explained.

o Flow charts, descriptions and listings of the code -
Each of the subprograms are explained in greater

detail than in the previous sectlon.

o Interpretation of a sample output -
a sample run is examined in detail.

o Dictionary of pertinent variables.

For a listing of the source file, the contents of the data

base, and run time and storage requirement, the reader is

referred to volume 2.

-i-



/_ 2.0 GENERAL OUTLINE OF THE MODEL

Given a population of railyards in the United States,

we would like to find the total noise impact. One way to

tackle this problem is to consider the "average" yard,

compute the noise impact and cost for this yard, and

extrapolate these figures to the total population. This is

the approach adopted by most of the EPA noise models, and it

works so long as the distributions are reasonably smooth and

the "average" parameters are chosen correctly. An alterna-

tive approach is to take a random sample from the total

population, and estimate the means of various parameters of

the total population by calculating the means of the respec-

tive parameters in the sample. If the underlying distribu-

tions are reasonably smooth, then by the law of large

numbers, we can reasonably expect that for a sufficiently

large N

Nm is close to m
s

where _ is the true parameter

is the estimate obtained from the sample

N is the total population size

n is the sample size

This is the philosophy adopted in RYNEM. A sample of

railyards is selected at random. Each yard in the sample is

examined individually. From data furnished by the Environ-

mental Photographic Interpretation Center (EPIC), a model of

the yard is constructed. Using the parameters of this yard,

the noise impact and abatement costs are computed. The

respective means of these quantities (over all yards in the

sample) is used to estimate the respective means of the

-2-



/-_ total population: and the total impact is just the sample

mean multiplied by the number of yards in the total popula-

tion.

The geometry of a sample yard as seen by the model is

shown in Figure 1.

A number of approximations have been made in order to

make the model tractable. In a real yard situation, several

moving sources on different tracks may impact one receiving

property area. The procedure for calculating the noise

impact of such a case is complex. In the model, the tracks

of each area are combined into one track at an equivalent

distance from the property llne. Furthermore, the moving

source is approximated by an infinite line source; this is a

close approximateion when the length of the track is longer

than the distance from the track to the property line. The

noise contours produced by these moving sources in the model

are parallel to the property line (Figure 3).

In a real yard situation, several fixed sources may

impact one receiving property area and be at differing

distances from the property line. In the model, these fixed

sources are placed at an equivalent distance from the

property llne. For ease of computation, the fixed sources

regard the receiving property area as a'segment of a circle;

this is a close approximation when the length of the area is

longer than the distance from the fixed source to the

property llne. This approxlmatin@ technique w_rks for fixed

sources because the noise produce4 by fixed sources attenu-

ates much faster than the noise produced by moving sources.

The noise contours produced by the fixed sources enclose

sections of annull (Figure 4).

-3- i
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/'_ Fixed sources impacting one receiving area may not impact

an adjacent area. They can impact an area on the other side

of the tracks, however. Moving sources, whose noise contours

are parallel to the tracks, will impact adjacent areas only

if they are moving along the length of those adjacent areas.

The wall length, as constructed by the model, is the

same as the length of the equivalent track (and the length

of the area). Edge effects of the wall are assumed to be

negligible. Since the receiving areas are often adjacent

and the walls are joined together, assuming no edge effects

in many cases seems reasonable.

When the moving sources and fixed sources are combined

with the ambient the resulting noise contours are very

complicated. From some preliminary calculations, it was

decided that the Level Weighted Population (LWP) from the

composite noise sources can be approximated by the sum of

the LWP of the moving sources and the LWF of the fixed

sources computed separately. The population exposed is

taken to be the maximum of the population exposed due to the

moving sources and that due to the fixed sources (to prevent

double counting).

When noise attenuating barriers are erected, the

attenuation for each source is differen_ because of the

differing source heights and source frequencies. So the

attenuation of each source is computed separately. Then

attenuated Ldn of each source is computed at the property

llne. Finally, the composite noise level is computed.

Because of the prohibitively large number of calculations

that would be required, it was decided to compute the

battler attenuation at the property llne only, and it is

assumed that the barrier attenuation beyond the property

-4-



_'_ line is the same as at the property line, so that the

attenuation beyond the property line is computed the same

way as before inserting the barrier.

So, the procedure of the model is reduced to:

! i. Pick a randomyard

2. Divide the residential region into separate,
rectangular areas

3. Pick a receiving property area

4. Find out which sources impact that area

5. Determine the equivalent distances for the moving
and fixed sources

6. Compute Population Exposed (PE), LWP

7. Build a wall that meets the regulated level

8. Compute PE, LWP, _LWP and the cost of the wall

9. Repeat steps 7 and 8 until the regulation levels
being examined are exhausted

I0. Repeat steps 3 to 9 until all areas are exhausted

ii. Repeat steps 1 to 10 until all the yards in the
sample are exhausted

RYNEM-S checks for compliance with the same standard for

the selected noise source (IL or RC). i_ the trigger level

(selected by the user) is exceeded and the same standard at

100 ft. is exceeded, a local barrier is built 6 ft. from the

source. The noise source is attenuated so that either the

source standard at i00 ft. is met or the trigger is defeated,

whichever occurs with a lower height wall, or else the wall

height exceeds 30 ft. In any case, the attentuated noise

level is used in the H/W computations.

--5--
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3.0 COMPHTATION PROCEDHRES

The following consists of a series of notes on various

computation procedures in the code. The order of the notes

is roughly the same as the order of the flow of control in

the main program. They are designed to supplement the

descriptions given in the next section. In general, only

non-trivlal, important points of interest which are not

treated in detail in Section 4 are presented here. Proce-

dures about inputoutput are generally obvious and hence are

not presented here.

3.1 Background Noise

The background noise is computed according to the 10O

sites equation.

LBG = i0 logl0 (p) + 22

where p is the population density in people/sq mile.

If LBG > 54 dB, LBG is set to 54 dB in Ldn computations.

3.2 NYDC (LEV, IT)

NYDC is used to keep track of how many yards can meet

the source standard without building a local wall (LEV-2),

.. can meet the source standard with a local wall under 30 ft.

(LEV-3), cannot meet the source standard with a local wall

of 30 ft. (LEV-4). NYDC is computed by adding up ICC, the

return code from subroutine CHANGE.

-II-



IDIS = summ of ICC for a yard.

If IDIS = 0, NYDC (2,1T)= NYDC(2,1T) + I.

If 0 < IDIS _ NAREAS, NYDC(3,IT) = NYDC(3,IT) + i.

If IDIS > NAREAS, NYDC(4,IT) = NYDC(4,IT) + i.

3.3 Ldn Levels

ALMS is the composite Ldn of all the moving sources at
property line

ALFS iS the composite Ldn of all the fixed sources at
property line

ALALL is the composite Ldn of the moving and fixed sources
at property line

I BLALL is the composite Ldn of all noise sources and the• background noise at property llne

3.4 Impact
i

Noise impact is computed separately for moving sources

and fixed sourceS. For the baseline case, LEVI00 is used to

compute the Ldn at 100 feet for each source impacting the

area. Then LEVBD is used to compute the Ldn of each

source at the property line. The moving sources are com-

bined with the ambient to give a composite line source and

impact is computed by determining the distances to each of the

l-dB bands in the standard way. This procedure continues

until a level of 55 dB is reached or the limit of the area

(i.e., WIDTH) is reached. A similar thing is done with the

fixed sources. The LWP of the area is the sum of these two

LWP'S, and the population exposed is the maximum of the two

-12-



IMPACT computes PE and LWP in the following l-dB bands:

L0 to L0'

L0 ' to L0'-I

L0'-I to L0'-2

L0'-n to Lw

where L0 is the Ldn at property llne

L0' is the largest integer smaller than L0

Lw is 55 dB or the composite level at the far edge of
area, whichever is larger.

n is the largest integer such that L0'-n > Lw

For the LWP computation in the l-dB band, the noise

level in the 1-dB band is approximated by the mean of the two

levels associated with the dB band. For the 3-dB band

_ computation, PE and LWP are Just the sums of the PE and 5WP

of the l-dB bands which fall into the 3-dB band respectively.

The excess wall attenuation at the property llne for

each source is computed separately. The noise levels are

then combined at the property line and propagated as before.

3.5 NA(IL)

NA is the number of areas in the yard that can meet

regulation level IL by building a wall.

-13-



3.6 IC(IL)

IC is the number of areas that can meet regulation

level IL without building a wall, i.e., the number of areas

in the yard that are already in eompliance with regulation

level IL. Note that IC _ NA.

3 •7 IWALL

IWALL is a dummy index in a de-loop. It represents the

height of the wall from 5 to 30 feet. Note that if the

regulation noise levels are too close together, a wall which

complies with level IL may also comply with level IL+I. But

the way the code was written, the program will not recognize

this fact, and it will blithely add one extra foot to the

wall and deduce that a 1-foot-higher wall is required to

meet the regulation. So always examine the composite level

and compare it to the regulation level.

3.8 Residential Attenuation

The rule for excess residential attenuation is as

follows: if industrial attenuation (ATTIND) > 0, then

residential attentuation (ATTRES) is se_ to ATTRES/2; if

there is no wall blocking llne of sight, the attenuation for

the group of sources (moving or fixed) is ATTRES; if the

wall does block line of sight, the attenuation for the group

of SOUrces is ATTRES/2. A switch (IWSM, IWSF for moving and

fixed sources, respectively) is used to determine if the

wall is tall enough to block line of eight.

-14-



3.9 Noise Source Standard

The user selects ISCS = I for IL, 2 for RC, and a

trigger level TRIG. With this information, the program,

whenever it encounters an area with the right noise source

(i.e., IL or RC, depending on which is selected) will

calculate whether the trigger level is exceed by the Leq

at the property line. If so, it will compare the Leq at i00

ft, with the source standard (60dB for IL, 63dB for RC). If

Leq at 100 ft. is greater than the source standard, a

noise attenuating barrier is erected at 6 ft. from the

source. A procedure similiar to the property line barrier

is used to compute the wall height. There is a return node

•associated with each time the source is encountered.

ICC = 07 the source already meets the standard or

does not.

ICC = i; the source can be contained by a barrier

between 5 ft. and 30 ft. built 6 ft. from the source.

ICC - NAREAS + i; the source cannot be attenuated

sufficiently to meet the source standard or defeat the

trigger even with a wall of 30 ft. at 6 ft. from the source.

i

-15-



'_'_ 4.0 FLOW CHARTS, DESCRIPTIONS AND LISTINGS OF THE CODE

The program consists of the following subprograms:

MAIN PROGRAM

FUNCTION SUM

FUNCTION DIFF

FUNCTION HEIGHT

FUNCTION WATT

SUBROUTINE LEVELS

' SDBROUTINE LEVI00

SUBROUTINE LEVED

SUBROUTINE NEWTON

FUNCTION FFP

FUNCTION AREA

' SUBROUTINE IMPACT

SUBROUTINE OUTPUT

if-_ FUNCTION ALNETH

_- SUBROUTINE CHANGE

FUNCTION WATTS

The above order is the order of the subprograms in the

code. In the following, the descriptions of the subprograms

are placed in the same order.

4.1 Main Program

ARGUMENTS: None

PURPOSE: Perform input/output and call on the subprograms

to do the calculations

-16-



The input data for the main program consist of the

estimated number of active railyards in the United States,

and the cost ($/sq. ft.) associated with noise barriers

(walls) at the railyard boundary. These constants are

listed in Tables 1 and 2. The main program flow chart is

shown in Figure 5, and the computer code is presented in

Table 3.

IT NHM
DATA:

1 44

2 51

3 29
i

4 476 !

_°" 5 346 :

6 130 i

7 s38 i
8 1779 i

i

IT = Railyard Type and Traffi Rate Category

NUM - Number of railyarda of each type
(Estimated active yards in the United States)

Table i. Table of values of NUM (IT), the total number of
yards of each type in the United States.

WCOST = $10/sq ft

-17-
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OI_COS_ONHP_(7)eHEN|(7)eIt_ENI(7)_IICOST(7)_MYIICH(7)

[II_CNSIONPEYllO(IOI_[NJY[I_I|OI,PETIIO(IOeB)_NITD_IIO_Ole

_IMCO_|ONNUM5(_)
C

C _ATA STATEMENTS
C

[IATAP_T|I_eENITO_II60$O,/
PATANP_,NgMI/'PE'_'ENI'/

(£_ OATANUM/ll_51_gedT&,346_30_030_I_79/
_ATAPEYT.ENIYT_[IENIYT_COOTYT/224_O*/
_ATANYDeNT_C/_460/
_ATAHO_S/13e14_ k
DATAWCOOT/IO,/

C

C I_0_ NECg_SARY IIATA
C

_2 FORMAT(|I)
REA_lSe61)TRIC

61 FOOMAT(_4.O)
REA_(5.1lllYDTYP_II_ITI,I=Iell_IT=I_O)

1 PORMATllA4)
REA_lS_39)l[I_lI)eI_1tIO)

39 FORflATltO_*O)
REA_IS_IOlllN_OIJeI)eJ_I_2lelm|elO)

40 FORMATI2A4)

REAA(5_I)LREO(1)_LREO(_) i I
30 FOOMATIO_3)

_OITE16_33)lLREO(LEVl,LE_m2_61 , '
_3 FORMATI_|REOULAT_gl LEVELS ARE_#_|S)

.............. I



,I:

: _ ". tP r_+ +El+.................... . , ,
G
IO_+ C0141 lNUO

E ZERO gUM ARRAYB FOR YAR_
C

_LOIOO|LEV_I _ 7 I

• pgyOlL_U)uO+
EN I yglILEU) mO,
[nERIYII( LEVlnO+
CQRTY[I( LEV)'0,
/IAILEU)_O
ICILEU)-O

IO01 OQRTIRUE
[oO4001Z_lllO
P£Yb_lI)uO+
EHIYOB¢I)"O,

4001 CONT|OUE
(, REAIllSe2PERI_=9999)lRAMEYD(IleI.Ie10)plToPOPJpUeRAREAS

2 POROATllOA4_IOp2FIO+OelO)
l_blO-O
F'OPU'POP/PH

ALOOmIO,IALOOlOlPOP)_22+
IFI|P+OT.[I_R|IEI_p3IIHA_£Y_(IltIslwlO)wlY_TYPElh|T)e|mI+4)

3 gQRRATISI+_IOAI_IXp4A4)
IFIIP+_T,IIUR|T£IAellPOP,PU_POPUeALOOpHAREAS

1 FORMAT(+O+eT6P+PQP _OR+eTI_p+USAOE*pT_6e'EFF POP*w/_5_'ONO_+pT_3m
2 "I AREAO+/IF12*1pFT.2w3X+F10+IIF6,1p3XeI61

IFlRARE_O+NE,OlOOT02111
RY|I_(_ _ | T ) _NY|IO(2 pIT) t I
_OT02000

3111 CONTIOUE
C
C SE_ _AC_GROUHO NO|OE LEVEL
C

IPlgLI_O,QT._4.I_LBO_4+
O
C LOOP FOR EACH AREA
C

ORIOIO|ARgA:I_RAOEAO
C
C ZERD OUR AERRYO FOR AREA
C _

OOlOIILE_-Ie7
PEA(LE_lnO*
EH]A(LEU)=O+
IISN_RILEV)-O.
CORTRILEO)_O+

|011 OOT INUE
ALRS-O+
ALPO-O+
R[A[IIOI_)IRAMEAll)t|'1_)eALEN_IOTHpOBeATTIRO+ATTRESpglRgOU_

2 0HPIX_HSV_RFIX
FOR_ATIA[oA4e3FIO+O_2F_,Oe_FIO,O_[_) *

IFIlP,EQ+_}URITEI_pTI(NA_EAIlle|_e2leALENQe_IDTHe_IIoATTINgle
2 ATT[_I_RROVI[INFIXeR_E_pRFI_

7 _ORgRT{'O**T_AREA'_TI$_'LEOOTHleTI_e+_IIITH'*T_?_*DO_e

T331+DI+_37_DR+eT41e'_NR+_TqTe_DRP*eTS_*H_E'eTO?_RFS+/
2 0 IT_IAIIRlp.PT+0e.F4 Ap.F_ 0_.I_1

' IF(O_OO*E_.O}_OlOi020

C :,
C LOOP FOR ROUIRO ORURS£O ,_ ,

.°

!



O0102t!HQV-I_NH_V

REAIz(_I_)]SM(|HOV)IEtI_EH6 FO_HAT(]_IBF?.O)
O
E COMPUTE HDIB_ LEVEL AT t_F_ • _T P_QPERT¥ LINE PO_ EACIi MOU|HO OOURCE
C J

OALLLEU|O_(XGH(Z_)_T)

_HON(IeZHCV)._LON
_HEO(Ie|MCUI=_EO
_HMAX{Io|MQVi'SMAX

[_(_[N(Z_OV)mlIEIOIIT(Z_M(ZHOV))]._
ATTH{IMOV)mO*

102l CDN_X_UE
lOgO CDNTZHUE

IF(NFZE,EC,O)ODID_02_
C
Q LOOP FOR F[XE[I SOURCES
O

OOJO23]FIXzJ_HF_
O_Abt_SFtZFIX)_E_EN_HI_II_HI3_UI_UE_U3

C
C Co,PurE HDZEE LEVEL AT IOOFT Z AT P_OPERTY LINE FOR EACH _|XE_( EOLIRC£
E

CALLLEVIOO(I_F(tFIX)eIT)
EALLLEVPbiI_F(IFXX))
I_(15F(1P_X)*E_.It_S(tSCE))CALLCHANGE(|SCE)
5FBN(|_XF_XI_LIIN
5FEC(_[FJX)wEEO
SFHAX(t_IFZX)_EHAX
ALFE-_U_(ALFEeEL_N)
ZHFAZ_(XFZ_I=elEIGI_TtZBF(]FZX))_
ATTF(JFJ_)_O_

10_3 OON]ZNUE
tO22 CCNT]NUE

Z(IZ_-EO_EfICC
C

C _UR ALL HDI_E LEVELS
C

ALAEL"GUH(AL_geALP_)

ALEV(1)zOLALL
C
C P_ IH EXCEl5 _E_IZlEHT_AL ATTENUATION
C IF THERE |_ AN tNT_R_ENII#_ IH_U_TRZAL A_EA_ _E_|tIENTZAL
C _11ENUATZO_ ]_ JI_L_E_
C

ZF(flTT[ND*_T,O_)ATTREE_IT_EEIEo
AL_=AL_6-ArT_E
ALFS=ALFg-A7 TRY5

g C_HPUT_ NO|_E II/_ I_P_CT
C

CALLI_P_C?
PEAIIlwpE
EHIAIlI=E_I|
00400_l=[e_
P_YO_(_I=PEY_ZI(_JfpElrDII|
ENIY_|II|I=EH_Y_I|III_EN]|_I Ill) i

P_T_O(|,IT)=PETIII't_,I_)t*EO_(I_ t!}':ENITO0( ] _IT ) "EN! T_I[I( _ ! _ )SEN|Ok( ] ) _ ....

I

i



IF(%P,NC,3)OOT040O3 P'_
gRITE(6o41)

41 FRRNATItO OB _ANU5 FOR NAOELINE _)
gRITET6142)((RbbbIJeIIeJ=t_2)pI=l_IO)

42 FD_NRTI_O%TItelOIER4p2X)/)
URITEIRe43)NPEeIPERR(I|eI=IelO) J

43 FDRMRTIIXeA4oIXelO(IPEIO+2))
WRITEIR#43)NENIe(ENIDUIIIeI-1eIO)
CRLt.DUTPUTTt)

4003 CONTINUE
NAIII=NAII)_I
]FIRLRLL_DT,EO*)ODTO2020

Nh(ILI=tdA(IL)_l
IC(IL)=ICIIL)$1

2021 CONTIIdUE
GOT01030

2020 CONTINUE
C
C LOOP EgO TIlE FlUE RERIILATIEN LEVELS
C

FOIO31LEU=2_6
IF(FLRLL_OT*FLQAT(LRER(LEUI))ROTOI032
NRILEUI'NA(LEU)tl
IC(LEV)=IC(LEV)t1
PEA(LEV)=F'£
ENIA(LEVI=ENF

1031 CONTINUE
LEO=7
ZWALL-O
aOTOlOEO

1032 CONTINUE
C
C BOILP WALL FRON OFT TO 3OFT
C

FOlO40]MRLL-Op30
ALMS=O*
RLFS'OI

i rJ INSM=OINOF=O
IFINRO_*EQ.OlGOTOIRdl

C i
C EF_PUTE BARRIER ATTENUATION FON EACH MOVIN_ BBUECE INFIUIFUALLY

RDIOI_IMDVmI_NMDU
RTTMIIMOVIwO,
_FIIflMRINIIgR_I,LE,INRLLI_TTNIIN_U)=NATIIlEMllRRU))
IFIIIIMNINIINOUIQLEI_URLLII_SR=I
ULON=ERFNII_I_OUI-ATTMIINOV)
ALNS=BUMIALMEPELFN)

1_42 CONTINUE
1041 CONTINUE

IFINFZX,EO,O)DOlOI043
C
C CONPUTE BARRIER ATTENUATION FOE ERCH FIXE_ SOURCE I_I_IUII_UALLY
C

I_01044IFIX-|eNFZX ,I
RTTFIIFIX)-O, ,,
IFI|IIFNIN(IFIXI,LE,IUALLIATTFI|FIXI._RTTIIEF(IFIX)I _!ii_

, IFIINFgINI|FZXI,L£,I_ALLII_EF_I _.=
_LF=_FIINII_IFIXI'_TTFIIFIX}
RLFO_EUNIALFO_SLDN)

104_ CONTINUE

I



Illq_ l'llili IIilll
/-_ I mOUI IEIA .........

bLALL.OUN(ALALLoALDO)
C
C IF THE _ALL DLOCKO LINE or BIOHT_ USE ONLY tlALF TDE E,,.£O_ _'_
E REO_DEHTIAL _TTENUAT|OR
C

AL_-hL_S-ATTRES/2, J
ALF_=ALF_-ATTOEOI2.
IF(IWOM.E_.O_LN_-_LHB-ATTREE/E,
IE_Z_OP,EO,O_ALF_.ALPO-_rT_EE/2,
_F|_LALLoBT.FLDAT{L_EBILEV)))GOTOI040
CALLIRPACT
_LEV(LEV)=DLALL

£OX_(LEU)=EHI
DEN_(L£V)=ENIA(I)-EN!
CO_T_(LEVJ=ALEtIO_I_LJWC_T

_" CDLLLEVELOILEV)
RAILEV)=NA(LEV)fl
_F_IPoEO_3_CALLOUrP(IY_L_V_
LEV_LEVt_
|F(LEV.gT*6)EOT01050

1040 EONTINDE
10_0 EDHT_UE
0
0 N_XIMHM WALL LEVEL
C

CALLI_PAET
_LEV(7}=_LALL
PEA(7)=PE

C_STA{7;=O=

k I_(7)=IWALL
IFIIWRLL.NE.O)EOST_C_)=ALENO_WOOET_I_LL
CALLLEWEL5(7)

IP(LEU.OT.6)GGT0201_
DE2OIOIL_LEV_

(% PEA(ILIwPE
EN]ACZL)=E_I
DENIA(IL}-ENXA(I)_ENI

'i_ CDOTA(IL)=_OSTR(7)
2010 CDNT[NOE

C EUM _VER ARE_

_, [=01051LEV=I_7
PEYB(LE_]=PEYD(LEVI_PE_(LEV)
ENIYD(L_V)-EN_Y_(LE_)_ERIA(LEV)

CO_Ty_II_EVa-CUST¥1eCLEP_fCOSYA(LEV)
I051 OGNTIDUE
103G CQNTINU£
_O}O CD_T_NUE
C

C EUM OVER Y_RD_ F_ EAClt YARD TYPE -. _

O0105_LEU=I_ 7 _,

I

. , :::= -



I LEU 'PEY ' )ill 'YIH[ TM ..........
ENIYT(LEUelT)mEHIYT(LEUJ|T)+ENIYD(LEU}
_aENZYT(LEU_ZT)a_j_NIyT(LEV_T)+_ENZy_(LEV) _ _
CDSTYT(LEVmZT)_COSTYT(L£UpIT)_CDSTY_(LEV)

10_2 CONTI#4UE
]F(ZDXS.EQ,O)HYDC(2p[T)'NY_C(2_T)+I

IF(]_nZSoGT,HA_EAS)[¢_DEX-4
IF(IDIS._T,O)_YDC(I_IuEXJIT)=NYImC(_N_EXfZTI÷I
ZF(IPouL)K_=TO_O00

C
C PRINT IOTALB FOR YAR[n
C

_RZT_(6_34)
_4 FORHAT('OTDTAL_ F_R YAR_ _)

_JRIT_(6_41)
_1_E(6_4_) ( (_lq_(Jp !) pJ_l m2)_Z_1 e10)

11 FD_MAT(_O'_'LEVEL'o4X_'PE'_BX_'_t¢|'_Xe'PENI_Xe'COST_p

_RXTE(6_I_)LREG(1)ePEY_(1)_EN_y_Cl)p|nEHIY_(J)eC_STY[_(I)e

_2 FD_AT(_XoA4p4ClP_IO,2)_6)
_DIO?2LEV_216
J=|C(L_V)/HA_EA_
_TE(6_I_)LRE_(LE_)mPEY_(LEU)eE_IY_(LE_)F_EHZYrm(LEU)_COSTY_(LEU)e

NA(LEV)PJ
_3 FOR_T(IXe]4_4(1PEIO.2)_2(_&_4X))
1092 CONTINUE

) _000 CDHT|HUE
NYU(|¥)mNy_(IT)+I

C
GO TD N_XT YARD

C
GOTDIO00

997_ CGNTZHU£

C ORAN_ TQTAL_ _H_ PROJECTZOH_
C

_RITE(_o20)
_0 FDR_AT('IGRAH_ TDTAL FD_ ALL YAR_S'/'O'PT2_p'S_HPLE'eT?O_

"COST'p3X)m3X_'| _C')
_01091[T=IeD

21 FORMAT('O'o4_4/)
FACTORsO,
_F(NY_|IT)*HE.O)F_CTOR=FLOA_(NUM(_T))INYU(_T)
[nOIOD2LEV_Ie7
APE_F_CTQRSPEYT(LEYI_T)
AENI_FACTOR_EHIYT(L£WIT)
A_n_HI=FACTDR_[nEN_YT(LEVD_T)
ACOSTJFACTDR¢CD_IYT(LE_J_T)
_(LE_E_.hQR,LEU°EO.7)WRZT_(6e_2)LR_D(L_V)eNY_(_T)ePEYT(LEQPIT)_

2 ENIYT(LE_eITJ_PENIYT(LE_IT)pCOBTYT(LEVeZT)_UM([T}_AP_e
3 AEH_AImEN]_ACO5T

22 _QR_AT(4X_A4BI_4($PEZO*2)_Z6J4(1PE10,2))_F(LEU.HE*I._N[i_LE_*NE,?)WR|TE(_3)LRE_(LEV)IHy_([T)e

i 2 PEYT¢LEV_XT_IENZYT(LEV_ZT)f_ENZ_T(LEVflT_,CQSTYT(LEWZT), "i_i,!
i 3 NUH(_T)eAPE_AEN_A_IEHI_ACOSTpNY_(LEVJIT)23 FOR_A_I6X_T2_4(JPEIO.2)_Z6_4(_F'EIO.2)II6)

tl*'

i

B



I _ln:_ !'111111rllll

NYIt=O
NUMIluO
lJ_3OOOLEV-I p7
NYOCHILEV)"O
IIPE ILEV) =0,
tEHI (LEVI-O, I
IIIIEN I ( LEVINO*
IIC(]QT (LEV)-Oi

:3000 CONTINUE
IJQ3001 l'r-I 13
RYII_NYHtNTOI IT)
NUMIIENUMI¢INUfl( IT )
IIO._IO01LEV-I m7
NYIiCIIILEUI"NYIiCHILEUI#NYIICIL£.VeIT)

"i" J IIP£ ( LEV ) _RPE( LEV ) _PEYT I LJEVPI T )IIENI (LEV)=IIENI (LEVI _ONllfT (LEU mITI
HbENI I. V ) =HIIENI (LEVI IIIENZY¥ (LOVe IT)

," IICOSTiLEVI_ttCDgTILEVIICOSrYTILEVelT)
3001 COHTINUE

gRITE(6,50)
50 FORMATI'OIIUPiP YAROS--_LL VOLUPiES_/)

FACTOR'O,
IF ( NYR. NE, 0 ) F,_iCTOR'=FLDAT( NIJMll )/NYIt
bO300_LEV= I I 7
APE=FACTORIIIF'EII.EU)
AERI _F/ICTOR$IIENI (LEVI
ARENI==FACTORIIIIiENI I LEVI
ACOST_F;_CTORIIICOST ( LEV)
IFILEVoEfi,I,OR.LEV,EO_7)WRITEI&e22)LREG(LEVIpNYII_IIPEILEVI_
tlERl (LEU) IIIIIENI (LEVI IOCO5 IILEV ) pNUfllleRPE_

3 AENI _OIZRI IACOST
IFILEVoNE* 1_NIII_LEV_ HE_7) WRITEI 6p 2:3IL.r_EI]ILEV) pRYIll

2 IIPEILEV ) IHERI (LEVI IHbENI ( LEU ) ,HCOSTILEV) w
3 NUMItpI_PEmAENI JRIIEI.tI wACOgT pNyIIoII I LEVI

:3002 CONTINUE
NYF=O
NUMF=O
lI03100LEV=I p7
NYbCHILI_V ) =0
IIPEILEV) =0,
RENI ILEV)-O_
HIIENl (LEV)=O* I
HCDST(LEV)=O_

3100 CONTINUE

RYF-NI'F+NY[_{ IT )
NLIRF=IIUMFtNUR(IT)

NYOCHILEV ) -NYllCll I LJEU) +NYhC I LEVe IT)
IIp£( LIZV) -ilPE (LOV) IPEYT I LEV pIT )
IIERI (LEV) _tlEHI ILEVIi£RIYT (LEV _IT I
tllllENl ( LEV ) =tillER I I LEVI _tIIE;_lI YT ( LEV• I T )
ItCOST l LEV ) "IICOOT( LEV ) 'ICOSTYT I LEV • I T )

3101 _ORTZIIUE
WRITE(61_$)

51 FORMAT('OFLAT Y_ROS--RLL VOLUMES'I)
FACTOR=O, •
IF {RYF° HE, 0 )FACTOR=FLOAT( NUtIF )/NYF

OO3i02LEV'I, 7 . _!il'gpE=F_lOTl] RllllP£ ( LE'll il i '
RENI=FACTORSHEN| ( LEVI
_*lllER_=F_C TDRiII|iEII [ (LRU}

t



_( ,E_C' IUUS _J ..... f-", '-
zFILEV_Ea_QRoLE_Ea_71_RIT_6_22_LREG_LEU_PNY_pI1_£1LL _

2 ji£NI_LEV_eI_EN_I_E__



DO4Ol|Imle|O
pED_(|)mpED_([)$FACIQR
[N]_D(X)MEH_D_(])_FACTQ_

4011 CONTIHUE
M_]TE(6e4_) I
WR]TE(be43)IipEe(PEDD(_)e|NIPIO)
_RZTE(b443)NEH]e(EN]DB(I)oI=IeIO)
_TOP
END

t

I



4.2 Function SUM (ALl, AL2)

ARGUMENTS: ALl noise level 1

AL2 noise level 2

PURPOSE: To compute the composite noise level of ALl and

AL2.

The flow chart for this function is shown in Figure 6,

and the computer code is given in Table 4.

-28-
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Figure 6. Function SUM Flow Chart
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ADD 2 _DISE LEVELS LDG,_RITHhIICALLY -.

FUNCTIONSUM(AL! ,AL2) -_.:_
SUH=IO, _((AI.J./I0.)÷I0, %W_(A;.2/IO,) _"
SUM=IO, _xALOGIO(SUM }
RETURN
END

o/.

Table 4. Function SUM Computer Code

-30-
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4.3 Function DIFF (ALl, AL2)

ARGUMENTS: ALl noise level 1

AL2 noise level 2

PURPOSE: TO compute the noise level, which when combined

with AL2, gives the noise level ALl.

The flow chart for this function is shown in Figure 7,

and the computer code is listed in Table 5.

-31-
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-- SUBTRACT 2ND NOISE LgUEL FROM 1ST NOISE LEVEL

FU_CTIOHD_FF(ALI,AL2)

DIFF=IO,**(ALI/IO,)-IOo_,(hL2/_O,)
:/"_ DIFF=JO.t_LDOJO(ZIZFF)
, RETURN

ENb

.11

Table 5, Function DIFF Computer Code

-33-



4.4 Function HEIGHT (IS)

ARGUMENTS: IS noise source

PORPOSE: To compute the minimum wall height necessary

to block llne of sight from property line to

the noise source to determine whether there is

any diffraction effect from the wall. If the

distance from the property line to the wall is

less than 50 it, it is set to 50 ft.

DESCRIPTION: With the notation in Figure ii, using similar

triangles, we obtain the relation

HEIGHT - 5 HS - 5

=

DB DN

or

DB

HEIGHT = (HS-5) -- + 5
DN

Diffraction effects are considered to be negligible when the

i wall height is less than the minimum wall height (HEIGHT).

The property llne, for the purposes of diffraction computa-

tion, is assumed to be at least 50 ft from the wall (i.e.,

it cannot be located right behind the wall).

DATA= The input data required consist of heights for each
source type. These constants are listed in Table 6.

The geometrical relationships ere shown in figure 8,

the subroutine flow chart is shown in Figure 9, and the

computer code is listed in Table 7.

-34-
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RECEIVER HEIGHT 5 FT

IS HS(IS) IS HS(IS) ZS (HS(IS)

1 I0' 6 i0 II 8

2 10 7 i0 12 8

3 i0 8 3 13 I0

4 I0 9 1 14 8

5 i0 i0 1 15 15

Table 6. Values of HS(IS) for Each Source (IS)

-35-
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Figure B. Geometry of wall, source and receiver
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: COMF'UTE HEIGHT OF WALL TO BLOCK LANE OF" SIGHT FOR EACH SOURCE

FUHCT_OHHEIGHT(IS)
CDHMON/B1/DB,DHMOV_DNFIX_ATTIHD,ALENG,WIrlTH,IWALL
DIMENSlONHS(15)
DATAHS/7_IO.,3o_2_I°p2_8o_IO,pB,,15,/
DBU=DB
IF(IS°L.E*7)DHU=DNMOV
IF(IS°QT,7)DNU=DNFIX

r,

I': IF IIISTANCE OF WALL TO PROPERTY LINE < 50FTP SET TO 5OFT

IF(IIB°LT.50.)_HU=DNU-J._B+50.
IF(DB*LT°50,)DBU=50_

HEIGHT=DBU/DNU_(HS(IS)-5.)+5.
RETURN
_ND

Table 7. Function HEIGHT Computer Code

-38-



4.5 Function WATT (IS)

ARGUMENTS: IS noise source

PURPOSE: To compute the excess noise attenuation

for noise source IS from the wall.

DESCRIPTION: The excess noise attenuation due to the

erection of a barrier is computed using

Maekawa's equation. With the notation in .i

Figure 14, if DB <50 ft, DE is sat to 50

ft.

w _ A+B-C, the path length difference. [
_
The wall attenuation is given by

[2_IN

_ WATT = 5+10 lOgl0 tanh _[2_IN

where 2w

N -
K

-_wave length of noise source

c 1117

f f

where c - speed of sound in air

f - frequency of noise source - FREQ(IS)

DATA: The input data consist of the predominant sound
frequency for each type of noise source, as listed in
Table 8.

-39-



The geometrical relationships are shown in Figure i0.

The calculation flow chart is given in Figure Ii, and the

co_respondlng computer code is listed in Table 9.

IS FREQ(IS) IS FREQ(IS) IS FREQ(IS)
I

1 550 6 550 ii 550

! 2 550 7 550 12 550

3 550 8 1250 13 125

I

r 4 550 9 2500 14 1250

5 550 10 2500 15 550

i-. Table 8. Values off FREQ(IS) for Each Source Type

-40-
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ENTER _''_

Moving Source Fixed Source

" J" I
, (_I "r

J I DN" ON-- OB +50

OB" 50 I
[

(_l No
_ =A+8-C

N =2_'-t'f IC _.

.L

,L
@

Figure ii_ Function NATT Flow Chart
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: COMPUTE _ARRIER ATTENUATION FOR EACH 'SOURCE

FUNCTIONWATT(IS)
_" COMMON/BI/DD,D_MDVt_NFIX,ATTINDpALENG,WIDTH_IWALL

DIMENSIONHS(15),FREQ(15)
DATAHS/7_IO._3._2_l.p258,p10.,8oP15o/
DATAFREO/75550.,1250.,2_2500.,25550.,125.,1250o,550°/
DBIJ=DB
IF(IS.LE.7)DNU=DNMOV
IF(IS,BT.7)DNU=DNFIX

" i--" I DISTANCE OF WALL TO F'ROF'ERTY LINE < 5OFT, SET TO 5OFT

IF(_D.LT.5Oo)DNU=_NU-DB+50,
IF(DB.LT,50.)PBU=50.
A=SQRT((IWALL-HS(IS})II2+(DNU-IIBU)_I2)
B_SQRT((IWALL-5.)_2÷DBIJII2)
C=SQRT((HS(IS)-5,)_2+DNU_2)
DELTA=A÷B-C
IF(_ELTA.LE.O,)WA]T=5,
IF(DELTA,LE.O.)RETURN
FREN=2._DELTAIFREQ(IS)/1117,
O=SQRT(2,*3.141592654_FREN)
WATT=5.÷IO,*ALOGIO(O/TANH(Q))
RETURN
ENII

E

Table 9. Function WATT Computer Code
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4.6 Subroutine LEVELS (LEV)

ARGUMENTS: LEV level

(i.e., 1 = baseline

2-6 = regulation levels 1-5 respectively

7 = maximum height wall level)

PURPOSE: To compute Ldn, Leg, Lma x for each noise

source at the property line after excess

barrier attenuation has been subtracted.

The flow chart for this calculation subroutine is shown

in Figure 12, and the computer code is listed in Table IO.

. H.

I

!
I

-44-



_ Yes

I ,MOV"I ]
J.

,?
I L dn II MOVI _ Ljn ((MOV) -- _ ([ MOV)

Loq[I MOV] =Leq{I MOV) --A I MOV
Lma x MOV Lma x (I MOV) -- ,_ {l MOV]

.Lq

I IMOV'I MOV+I I
J.

Yes

q

_, Yes _ U

I ,F,x-; I
J.

'(2
" Ldn( i FIX),, Ldn(l FIX) _ A11FIX I

Laq[I FIX) ", Leq {I FIX) --t,(I FIX}
Lmax{I FIX) ,, Lmax{I FIX) - a_(I FIX)

j,
I IFIX-IFIX+I I

,L

•Yel

Fl.aure 12. Subroutine LEVELS Flow Chart !
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: COHF'UTE LDNp LEOp LMAX AT PROPERTY LINE WITH WALL ATTENUATION

SUBRUUTINELEUELS(LEU)
COMMON/B2/ATTH(10)pATTF(_O),SHDN(7,10>,SHEO(7,10),BHMAX(7,1(I>,

2 SFDN(7,10),SFEO(7,10),SFMAX(7p10),NMOV,NFIX
IF(NMOV,EOoO)GOTO]OOI
DOIOOIIMOV=I,NMOV
SMbNILEV,IMOV)=SMDNll,IMOVI-ATTM(IMOV)
SMEO(L£V,IMOV)=SMEO(1,1MOV)-ATTM(IMOV)
SMMAX(LEVtIMOV)=SMMAX(1,1MOV)-ATTM(IMOV)

.002 CON'[INUE
001 CONTINUE

IF(NFIX,EO.0)RETURN
II01003IFIX=l,NF_X
SF[=N(LEV_IFIX)=SFrIN(I,IFIX)-ATTF(IFIX)
SFEO(LEV,IFIX)=SFEO(I,IFIX)-ATTF(IFIX}
SiFMAX(LEV,IFIX)=SFMAX(I,IFIX)-ATTF(IFIX)

003 CONTINUE
RETURN
END

t /

Table i0. Subroutine LEVELS Computer Code

;/_) ,
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4.7 Subroutine LEVI00 (IS,IT)

ARGUMENTS: IS noise source

IT yard type

PURPOSE: To compute Ldn, Leq, Lma x of nsise source at
1O0 ft.

DESCRIPTION: Using the general noise source equation for
noise sources 1-12, at 1O0 ft

(Md + i0 Nn) NpNsPeN 1

Ldn = SEL - 49.4 + 1O logl0 Nv

Max (Nd,N n) NpNsPeN 1

Leq = SEL - 47.3 + 1O lOglo Nv

Lma x - Lm + I0 lOgl0 (NI)

where SEL = single event noise level
Lm .- maximum level

L_- Nd - number of daytime events
i Nn - number of nighttime events

Np = number of passbys
Ns - number of events per source

i Pe event probability
I

N1 - number of sources in group
Nv = number of virtual sources

For noise sources 13-15 at i00 ft

Ldn - SEL - 13.8 + i0 IOglo [HiOl + H2U2+ H3U3]

Leq - SEL + iO IOglo [max (U1,U2,U3)]

Lma x = Lm + i0 lOglo [max (UI,U2,U3)]

where HI,H2,H 3 = number of "hours source operating first,
second, third shifts respectively

UI,U2,U3 = number of sources operating first,
second, third shifts respectively
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For flat classification yards, there are four locations for
car impacts (IS = 8), instead of two as in the other yards.
So the noise level of each source is reduced by 3 dB. For
industrial and small industrial yards, inbound trains (IS =
5) have only one locomotive instead of 3 as in the other
yards. So the noise level is scaled down by 4.771 dB.

DATA: The required input data is listed in Table ii.

IS SEL Lm Np Ns Pe N1 Nv

1 95 90 2 1 1 1 1

2 94 90 2 1 1 1 1

3 94 90 2 1 1 1 1

4 94 90 1 1 1 1 1

5 95 90 1 1 1 3 1

6 95 90 1 1 1 3 1

7 95 90 1 1 1 1 1

8 95 99 1 1 0.5 1 2

9 108 111 1 2 0.5 l 1
i

_ I0 90 93 1 1 0.85 I 1

11 106.5 82 1 4 1 1 1

i 12 94.5 83 1 2 1 1 i13 66 66 1 1 1 1 1

14 67 73 1 1 1 1 1

r 15 75 78 1 1 1 1 1

: Table ii. Values for SEL, Lm, Np, Pc, NI, Nv'
for Each Source Type N_,

The flow chart for this subroutine is shown in Figure 13.
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f-_ _ No il
I _°°"'d°_°°'_'_I _ooo,._oo.k.o_..1

_Yes

L_n '= Ldn-3

teq "_Leq-3Lmax Lmax-3

,t

Le¢] Leq-4.771 I
Lmax Lmax - 4,771 I

.L
i

I Figure 13. Subroutfne LEVIO0 Flow Chart

• j

f
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COMPUTE BASELINE LIrN, LEO, LMAX FOR EACH SOURCE AT IOOFT

SUBROUTINELEVIOO(IS,IT)
COHMON/B3/SLDN,SEO,SMAX,ED,EN,HIpH2,H3,UltU2,U3
DIHENSIONSIOO(15)PSM(15),NP(15),NES(15),EF'(15),NL(15),

2 NV(15)
DATASIOO/95._3_94.pS_?5_,?4°FIO8.,90o pI06.5,94.5,66.,

2 67.p75./
DATASM/7_90.,??°,III.,93.p83.,82o,66.,

2 73.,78./
DATANP/4¢2,11_I/
DATANES/8¢I,2,1,4,2,3_I/
DATAEF'/7_1.p2_.Sp.BStS_I./ "',,
DATANL/4_I,2=3,?_I/
DATANV/7¢I,2,7_I/
SLON=O.
SEO=O.
SMAX=O°
IF(IS.OT.12)OOTOIO01
IF(ED,LE.O.°AND.EN,LEoO.)RETURN
SLDN=S100(IS)-49°4+lO°_ALOGlO((ED+lO._EN)_NP(IS)_NES(IS)¢

2 EP(IS)_NL(IS)/NV(IS))
SEO=SlOO(IS)-47.3+lO,_ALOG10(AMAXl(ED,EN)_NP(IS)_NES(IS)_

2 EP(IS)_NL(IS)/NV(IS))
SMAX=SM(IS)+IO°_ALOGIO(FLOAT(NL(IS)))
IF(IT.GTo&.OR°IToLEo3.OR,IS°NE.S)GOTOIO02
SLDN=SLDN-3.01
SE_=SEQ-3o01

! _ SMAX=SMAX-3o01
RETURN

1002 CONTINUE
IF(IS.NE,5.0R°IT°LE,6)RETURN
SLDN=SLDN-4°771
SEO=SEO-4.771
SMAX=_MAX-4,7?I
RETURN

lO01 CONTINUE
IF(_HIoLE.OooOR°U1,LE,O.).AND.(H2.LE°Oo.OR.U2oLEoOo),AND°

2 (H3oLE°OooOR,U2oLEoO°))RETURN
SLDN=SlOO(IS)-13.B+IO°*ALOG10(HlCUl+H2_U2+HS_U3_100)
UX=AMAXI(UIPU2tU3)
SEg=SIOG'(IS)÷IO._ALOGIO(UX)
SMAX=SN(IS)+IO°*ALOGIO(UX)
RETURN
END

I

T

Table 12. Subroutine LEVIO0 Computer Code
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4.8 Subroutine LEVBD (IS)

ARGUMENTS: IS noise source

PURPOSE: TO compute Lds, Leqt Lma x at property
llne, taking Into effect point or line source

attenuation, excess air and ground attenuation,
and excess attenuation due to intervening
industrial structures.

DN

DESCRIPTION: _ = _I + _g (DN-100) + 10 N logl0 100

where W = total attenuation

_I = attenuation due to intervening indus-
trial area

ag = excess air and ground attenuation

DN - distance from source to property line i

N = noise attenuation coefficient

_ i for moving sources
2 for fixed sources

In the case of master retarders, if Lma x > 83 dB at property

llne, Lma x is set to 83 dB at property llne. Ldn and

Leq are adjusted to reflect that fact.

DATA: The required input data is listed in Table 13.

IS ALPHAG(IS) IS ALPHAG(IS) IS ALPHAG(IS)

1 0.001 6 0.002 11 0.002

2 0.001 7 0.002 12 0.002

3 0.001 8 0.005 13 0.0025

4 0.001 9 0.01 14 0.0035

5 0.002 i0 0.01 15 0.002

Table 13. Values of ALPHAG(IS) for Each Source Type

The flowchart for LEVBD is shown in Figure 14, and the

computer code is listed in Table 14.
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1

I _'_','_"°'_-_°°'_1°°'°°'°1_)I
I

Ldn = Ldn -_" I
Leq - Im_q--/_ ILmax - Lmax-/,

Ldn = L.dn- _,

L=q " Leq-.C'
Lmax " 83

,l.
@. -

Figure 14. Subroutine LEVBD Flow Chart
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• . COMPUTE BASELINE Ll=N, LEO, LHAX AT F'_OF'ERTY LINE FOR EACH SOURCE

SUBROUTINELEVBD(IS)
r" COHHON/_I/I=_rJfNHDVpDNFIX_ATTIHD_AL_NG,W_DTH,]HALL

COMMON/B3/SLDN,_EO,_HAX,ED,EN,HI,H2,H3_UI,U2,U3
, _IHENSIONALF'HAG(_5)

DATAALPHA6/4=,OOl_3*,OO2t.OO5_25.OI_2_,OO2,°OO25t
2 o0035_,002/

IF(SLDN,LEoO,)RETURN
IF(IS.LE,7)_N=DNHOU
IF(IS.I.E.7)NATT=I
IF(IS.ST.7)_N=_NFIX
IF(IS.gT,?)NATT=2
ATT=ATTIND+ALF'HAG(IS)*(DN-JOO.)÷JO._NATT*ALOGtO(DN/IO0,)
SL'DN=SLDN-ATT
SEO=SEQ-ATT
S21AX=SHAX-ATT
IF(IS.NE.9)RETURN
IF(SMAX,LE,B3.)RETURN

IF MR > 83_B AT PROPERTY LINE_ SET TO 83DB

ATT=SMAX-B3.
SLON=SLDN-ATT
SE_=SEQ-ATT
SMAX=83.
RETURNL
END

tc-

Table 14. Subroutine 5EVBD Computer Code
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4.9 Subroutine NEWTON (D,NATT)

ARGUMENTS: D On input: initial distance to
start iteration

On output: distance from source
to the W noise contour

NATT Noise alternative coefficient
1 for moving sources
2 for fixed sources

PURPOSE To compute the distance from noise source to

the noise contours W(d) by using Newton's
method of finding roots to algebraic equations
by iteration.

DESCRIPTION: TO find the root of P(d) = 0 using Newton's
method, approximate d by

F(d0)

d = do -

and iterate. Stop when d-d 0 < I.

,/"_I The flow chart for NEWTON is shown in Figure 15, and

the computer code is listed in Table 15.

-54-



I _0-° I

I_°-_I] F.,_01

TNo

[ 0"01 ]

Figure 15. Subroutine NEWTON Flow Chart

H
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FIND ROOT OF ALGEBRAIC EOLIAI';ON USIHG NEWTON'S _ETHOD

SU_ROUTINENEWTDN(DtNATT)

_I DO_DCONTINUE
DI_O-FFF'(DO,NATT)
X=A_S(DI-DO)
IF(X.6T.I.)_O=D1
IF(X*OT*I.)GOTOIO01
D=D1
RETURN
END

Table 15. Subroutine NEWTON Computer Code
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4.10 Function FFP(D,NATT)

ARGUMENTS: D Distance from source to noise

contour

NATT Noise attenuation coefficient
1 for moving sources
2 for fixed sources

- P(d)

PURPOSE: FFF(d) ---_lq-_)

is used in subroutine NEWTON.

DESCRIPTION: Given attenuation W, we want to find d such
that F(d) = 0. FFP computes the ratio

F{d)

to be used in NEWTON to compute d(W).

d
F(d) = 10n logl0 (_) + _ {d-DN) -

i0n

v- F'(d) = _ 10)d + _

where n = noise attenuation coefficient
= NATT

a = excess air and ground attenuation
_N - distance from noise source to property

line
W = total noise attenuation

= distance from noise source to noise

contour

DATA: The required input data are listed in Table 16.

a

moving sources 0.O02

fixed sources 0°005

Table 16. Values for _ for Source Groups

The flow chart is shown in Figure 16, and the computer

_ code is listed in Table 17.
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NOISE ATTENUATJOR FUNCTIO_ (OF DIS]'AN_£) FOR NEHTON

FUNCTIONFFP(D,NATT>
COMHO_/B6/DN,AF,ATT
F=IO,$NATT_ALOOJO(D/[IN)+AF_(D-DN)-ATT
FP=IO,%NATT/ALOG(IO_)/D÷AF
FFP=F/FP
RETURN
END

Table 17. Function FFP Computer Code
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4.11 Function AREA (NATT)

ARGUMENTS: NATT noise attenuation coefficient

i for moving sources
2 for fixed sources

PURPOSE: To compute the area between two noise
contours.

DESCRIPTION: For moving sources, the area of impact is
rectangular. See Figure 24. For fixed
sources, the area is a section of an annulus.
See Figure 25

area BB'CC = (sector ABC - WAEC)

- (sector AB'C' - WAB'C')

= d22cos-i (DN) - DN d_ -
DN 2

d2

= dl2COS-1 (DN)dl
- DN d_ - DN2

I---_ Diagrams of the impact areas are shown in Figures 17

and 18. The calculation flow chart is shown in Figure 19,

and the computer code is listed in Table 18.
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Noise Contour A LENGTH ).
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i

Noise Contour dl

! Prop=r_ Line

T
DN d 1 d2

Figure I?. Noise contours for moving sources
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LENGTH

A

Figure 18. Noise contours for.fixed sources
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No

f AREA"Rectangle ] ] AREA=SectionofAnnulus J

Figure 19. Function AREA Flow Chart
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AREA _NSIIJE DB _AND

FUNCTIO_AREA(NATT)
_" CSMMGN/BI/DB,_NMGV,DNFJX,ATT_N_,ALEN_tWIDTHPIWALL

CSMMON/B7/_IrD2
SES(_)=O=_2_ACOS(O_FIX/_)-_NFIX_SORT(_2-ONFIX#_2)
GOTO(IOOItIOO2)tNATT

00] CONTZRUE

FOR MOVING SOURCES_ AREA IS A RECTANGLE

AREA=(D2-bl)tALENG
RETURN

002 CONTINUE

FOR FIXE_ SOURCES, AREA IS F'ART OF AN ANNULUS

i AREA=SEG(_2)-SEG(_I)
RETURN
END

Table 18. Function AREA Computer Code
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4.12 Subroutine IMPACT

ARGUMENTS: None.

PURPOSE: To compute the noise impact (PE, LWP) in l-dB
bands and 3-dB bands from all the noise
sources.

DESCRIPTION: Compute the impact from moving and fixed
sources separately, using l-dB bands. Sum
these into 3 dB bands for the 3-dB band

output.

Total LWP = LWP (moving source) +
LWP (fixed source).

Total PE = Max [PE (moving sources),
PE (fixed sources)).

ALGORITHM:

Given noise level at property line (L0),
check for noise level at the end of residential

region (Lw). Lw is set to be the maximum of
Lw and 55. (So, if Lw < 55, impact computation
stops at 55. If Lw > 55, impact computation

_ stops at the boundary of the residential
area.)

Take the largest integer smaller than L0 (L},
Compute d (L0-L) using Newton's method

PE = Population living inside the noise contours
L0,L

LWP = (502 , L) - 55 (pE)
20 "

Let L0 = L
L=L-I

Continue until L < Lw (if L < Lw, set L = LW).

The flow chart is shown in Figure 20, and the computer

code is listed in Table 19.
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i

COMPUTE H/IJ HOISE IMPACT

SUDROUTINEZMF'ACT
COMHDN/DI/DD,DHMOV,_FI×,ATTIND,ALENG,_IIDTH,IWALL

COMMON/B2/ATTM(IO)_ATTF(IO),SMON(7,10)tSH_Q(7,10),SHMAX(7,10)r
2 SFDN(TtlO),SFEO(Y,IO),SFMAX(7,10),HMOV,HFI×
OOMHON/B4/F'E,EHI*_LALL,ALMS,ALFS,ALDG,POPU
COMHON/B6/DN,AF,ATT
COMMON/BT/DIp[12
COMHON/BO/PEDB(_O)_ENIII_(IO),DBB(IO}
DIMEHSIONPEDBH(IO),PEDBF(tO}
DATAAGHpAGF/.O02_.O05/
PE=O.

PEM=Oo
ENIH=O*
PEF=O.
ENIF=O.
_010201=%,10 --
PEDBM(I)=O.
PEDDF(I)=O.
PEDB(1)=O.
ENIDB(1)=O. I

._020 CONTINUE

i IF(_=LALL.LE.55.}RETURN
IF(NMOV.EQ.O)GOTOIO01

C
; COMPUTE IMPACT RUE 10 MOVING SOURCES

C
AF=AGM

IF-, DN=DNMOV
ALO=_UM(ALMS_AL_O)
IF(ALO.LE,55o)OOTOJO01
ALE=AL_S-10.tALO610((DN'_HII=TH)/DN)-AF_WIDTH
ALL=SUM(ALEtALBQ)
ALL=AHAXl(55,_ALL)
DI=_N
D2=1_1
ALI=ALO
LI=ALI
AL2=FLOAT(LI)
IF(AL2.EO,ALI)OOT01002

1003 CONTINUE _.
AL=(ALI+AL2)/2,
IlO1021I=lt10
J=11-1
TP(AL.GT.DBB(J))OOTO1022

1021 CONTINUE
1022 CONTINUE

ATT=ALMS-DIFF(AL2pALB6)
CALLNENTON(D2,1)
Z=ANEA(I)xF'OPU/5280*_=2
pEDBM(J)=PEDBM(J)÷Z
pEM=PEM+Z
Z=Zt(AL'55.)/20.
ENIDB(J)=_NIDB(J)÷Z

-'_ ENIM=ENIM÷Z

..02 CONTINUE Table 19. Subroutine IMPACT Computer Co_e
ALI=AL2
IF(ALI.EO,ALL_OOTOIO01

AL2=ALI"t' -67-
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COMPUTE I_F'ACT DUE TO FIXED SOURCES

DN=DNFIX

AF=AGF
ALO=_UM(ALFSrALBG)
IF(ALO°LE°55.)GOTOIOIO
ALE=ALFS-20,_ALOGIO((DN÷WIDTH)/_IN)-AF_WI_TH
ALL=SUM(ALEwALBO)
ALL=AMAXI(55°tALL)
DI=_N
_2=D1
ALI=ALO
LI=AL1
AL2=FLOAT(L1)
IFCAL2,EQ,AL1)OOT01004

1005 CONTINUE
AL=(ALI÷AL2)/2.
_010231=1,10 -"
J=11-I
IF(AL,_T,DBR(J))GOTD1024

L023 CONTINUE
1024 CONTINUE

AT'r=ALFS-DIFF(AL2PAL_O) l
EALLNEWTON(D2p2)

Z=AREA(2)$POPU/5280'Z=2 i
PEDBF(.J)=PEDBF(J)+Z
F'EF=PEF+Z
Z=ZZ(AL-55,)/20,
ENIItB(J)=ENI_(J)+Z

_-_ ENIF=ENIF÷Z
, ..J04 CONTINUE

AL/=AL2
ZF(AL1,EO,ALL)OOT01010

! AL2=ALI-I,
nl=_J2
IF(AL2,LT*ALL)AL2=ALL
GOT01OO5

1010 CONTINUE
C
D LWP IS SUN OF LWP OF FTXE_ AN[f MOVING SOURCES
¢ PC IS MAXIMUM OF PE OF FIXE_ AND MOVING SOURCES
C _.

PE=AMAXI(PEHtPEF)
ENI=ENIM+ENIF
_01025I=1,10
PEDB(1)=AMAXI(F'EDBM(_),F'EIIBF(I))

1025 CONTINUE
RETIJRN
END

L

-68-

J



4.13 Subroutine OUTPUT (LEV)

ARGUMENTS: LEV level
(i.e., 1 = baseline

2-6 = regulation levels i-5 respectively
' 7 = maximum height wall level)

PURPOSE: To print out a table of noise levels (i.e.,

Ldn e Leq, Lma x of each noise source at
the property line, and PE, LWP, WLWP, cost of
wall, and wall height for level LEV

DATA: The input data required is listed in Table 20.

IS ABBREVIATION DESCRIPTION

1 SS Bump switcher

2 MS Makeup switcher

3 IS Industrial switcher

4 CS Classification switcher

5 IB Inboundtrain

6 OBI Outbound train

T (road haul) !{
l

7 OB2 Outbound train (local) i

8 CI Car impact i
!

9 MR Master retarder

i0 IR Inert retarder

i ii CT Crane truck

12 GT Goat truck

13 IL Idling locomotive

14 RC Refrigerator car

15 LT Load test

Table 20. Noise source code

.'-"h The flow chart is shown in Figure 21, and the'computer

code is listed in Table 21.
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_ WriteTitle

J,

?,
__°

_-. Write Ldn. Leq. Lmax

._ ,.

Write Level, PE, LWP
\/_LWP.Cost, Wall Height
/

Figure 21. Subroutine OUTPUT Flow Chart
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-- OUTPUT SU_RDUTIHE FOR EACH N[_ISE LEVEL

SUBROUTINEOUTPUT(LEV)
f'_ COMMON/B2/ATTH(IO),ATTF(_O),SH[rN(7,JO_,SHE_(7,_O),SMHAX(7FIO_e

2 SFDH(7rlO)pSF£O(TrlO)tSFHAX_7_IO),NMOVFNFI×
COHMON/BS/LREG(7)_ISH(IO)J]SF(_O),ALEV(7)pPEA(7)rENIA(7)*

2 DENIA(7)FCOSTA(7)FIW(7)
DIMENSIONSOURCE(15)
DATA5OURCE/'HS','HS','IS'w'CS','IB'e'O_l','OR2"e'_','HR','IJ_'e

2 'CT'J'OT','IL','RC'_'I.T'/
_F(LEV.EG.I.0R.L.EU.EQ,7)WRITE(6,5)LREG(LEV)
FORHAT('O'tA4)
IF(t.EVoGTo_.AH[IoLEV_LT.7)HRITE¢616)LREG(LEV)

= FORMAT('O'JI4)
WRITE(6,1)

i" FORflAT('O'tTBr'SOURCE't2Xe'L_N't3X,'LEQ'r:_X_'L,HAX'/)
I£(NHOV.EO,O)GOT01001
DOIOO2ZHOV=I,HHOU
WRITE(6t2)_OURCE(ZSM(IHOU))_SMDN_LEV,ZHOU),SHEO{L.EU_IMOV)p

2 SNHAXCLEVFIMOV)
E.- FORMAT(TIO_A4,3F6ol)

002 CONTTNUE
: 001 CONTINUE
i IF(NFIX°EOoO)GOTOIO03

DOIOO4IFIX=leNF_X
WRITE(6e2)SOURCE(ISF(IFIX)),SFDN(I.EVeIFIX)_SFE_(LEVtIFIX)P

2 SFMAXCLEV,IFIX)
004 CONTINUE
003 OOHTIHUE

i_" WRITE(5,3)
_._ FORMATl'O'eTB_'LEVEL'_4X,'F'E'_8X_'fHI',6X,'rlENI',_X_'COSl"_

I WRITE(_,4IALEV(LEVI,F'EA(LEV)_ENIA(LEVI,rlEHIA(L_VI,COSTA(LEU)_
t 2 IW(LEV)
-4 FORMAT(TB,FS.I_4(IF'EIO.2)_I6)

RETURN
END

Table 21. Subroutine OUTPUT Computer Code
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4.14 FUNCTION ALNGTH (ISCE,UX)

ARGUMENTS: ISCE Noise source selected: 1 _or IC
2 for RC

UX maximum number of cars

PURPOSE: To compute the length of local wall required
(worst case) to shield the noise source. The
cars are assumed to line-up end to end on a
single track.

For IL, they are each 70 ft. long, plus 50
ft. on each end for extra shielding.

For RC, they are each 2 ft. long.

J
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CALCULATE LENOTH OF CftR6 (|,E* LEHOTFI OF NO'BE
C llhRR Z ER tJALL)
C

FUrJCT | ONALNGTH { T6C£ _LJX)
]F( ]SeE oEO Jl )_LNGTII"IO0, _ 70, SUX
_F(_BCE, EQ,2)ALN_TH_21, _UX J
RETURN
EN[I
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4.15 Subroutine CHANGE (ISCE)

ARGUMENTS: ISCE Noise source selected: 1 for IL
2 for RC

PURPOSE: To compute whether the trigger level is
exceeded. If so, whether the noise source
standard is met at 100 ft. If not, build a
local wall 6 ft. away from the noise source
and compute the attenuation. The minimum
wall height is 5 ft. and the maximum wall
height is 30 ft. continue building the wall
up until either the source standard is met or
the trigger defeated, whichever occurs first,
or else the 30 ft. height is reached.

Return codes:

ICC = 0 no wall built, already in
compliance.

ICC = i required attenuation attained
with wall.

ICC = NAREAS + 1 maximum height
r

DATA:

SOURCE WCOST
SOURCE STANDARD AT 100 ft . COST OF WALL

1 (IL) 60dB $10/sq. ft.
1 (RC) 63dB $10/sq. ft.
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I,

O UEEN ENNECTEU ...... _ .....
C

BUIIROUTI NECURNDE( I flOE )
CDNMGN/D1/DO I UNNDVpONFI XpAT TI tdRwALENG #U] ILTI{I ]MALL
CUNHON/ZI3/BL[INe6EReENRXpE[IpENeUIe}I2pH3eUIeU21U_eNTT
CDMNDN/EEILRER(7)pIEN(IO)IIBF(IO)eRLEU(?)_PER(7)eENIA(7)e J

2 UENIA(7)PCDBTh(?)_I_(7)
CONMON/U?/TRIOfICCtNAREAS
[IINEN_IONOOU_CEI2)
URTRSOURCE/60*e63d
UATA_CDflT/IO./
ICC=O
IF(RCQILToTOID)RETORN
UELI=EEO-TRIO
5tOOm_ER_ATT
IF(SlOO.LT,SOURCE(IRCE))NETURN
I*EL2=_] O0-OOtJRCE( I 5C£ )

I DEL=AN_NI I DEL t e[_EL2)
CX=RNAXI(UIpU2_U3)
IIOIO011MALL=Rf3O
RTT=UATTE_IECE)
IF(RTTtET,DEL)QOTNIO02

1001 CONTINUE
COE1A([)=ALNOIII(IfiCEJUX}I30*$WEOET
IW(II=3U
ICC=N&REA5_I
5EU=SEQ-RTT
flLUN'_LRN-_TT
S_RX=RMRX-ATT

(_ RE1URN
1002 CONTINUE

1CC=1
CDgTA([)=ALNgTH(IRCEeUX)*IWALL_MCOST
IW(I)mI_hLL
EEg=SEQ-ATT
SLDN_LRN-_TT
5_RX=ENAX-_TT
RETURN

( END

I"

I



4.16 Function WATTS (ISCE)

ARGUMENTS: ISCE Noise source selected: 1 for IL
2 for RC

PURPOSE: To compute the attenuation effect of a local
barrier erected 6 ft. away from the noise
source. See FUNCTION WATT for details of

computation.

: DATA:
L

HS ! FREQ
i SOHRCE HEIGHT PREDOMINANT FREQUENCY

i (IL) i0 ft. 125 HZ
2 (RC) 8 ft. 1250 HZ

i©



r. FUtJ_Tro_ M_-rrs (z_c-c)

L_._ o_._,_,i ......................
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CALCULATE NOJBE LEVEL ATIENUAIIDH [UJE TO 6DIJI<CE

C bAr_RI ER UALL
C

FUNCT l ONtJAT'[ N( T5CE )

CONH[IN/IJ|/DIS_iNHOUpbNFZXeATT[N_JitlLENOeW|[ITHo_I'JALL
= Ill MCN510N}¢S ( 2 ) PFREO ( 2 )

[=ATAItN/J 0 _ _Q*/
[IATAF(¢EO/125. e1_50 * /

1-_'1 IJNtI=I=NF'I X[I[_U=IINU-6,
A,_SORT ( { IUALL'IIN(|ECE) ) _k2J, _6 t )
[rl=SOr_I ( ( I NALL-_, ) S]_2,_ [r[q{l_ f/2 )
C=_fl(¢T( 111{] ( |SCE)-_, ) _$_1 [INUt*2 )
IIELTA=A! _'C
] F ( IICLTA oLEI O, )NATTS_._,
]FII_CLTA*LE,O,IRCIUI'_H
FNENn2, SrlELTASFNEO( ISCE)/I 117,
II,'N[IRT ( 2 * 113 j l 4157_6545FREN )
UAT TS=*=,;, ,p | 0 _/_IAI,C(] 10 ( O/TANH (C) ) )
RETURN
EN[=



'_ 5.0 INTERPRETATION OF SAMPLE OUTPUT

The control terms and constants which direct the

calculation procedures for the sample railyards are listed

in Table 22. The variable input data for an example rail-

yard is shown in Table 23. The resulting data output for

the example yard is listed in Table 24. The grand totals of

the output data for all the sample railyards and the pro-

Jected totals for all the active (estimated) railyards in

the United States are listed in Table 25. For more explana-

tion on what is contained in the input and the interpreta-

tion of the output, see "RYNEM User Manual."

i For Airline, Milwaukee, Wisconsin, a type 1 yard (low volume

i hump), the population density is 10,152 with a usage of 0.43.

i So the effective population density is 10,152/0.43 = 23,609.

The background noise level is, according to the 100 sitesi

/_',, equationt

i0 iog10(I0,152) + 22 = 62.1 dB

Notice that 62.1 > 54, so LBG is set to 54. The yard has

five areas: R1, CI/R, C2/R, R2, R3. For RI, we have:

length of track = 1,500 ft

width of area = 8_000 ft

DB - i00 ft

excess industrial attenuatlon = 0

excess residential attenuation = 8 dB

DNM = 250 ft

NMS = 3

NMF = 0

,_-_
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_1 ['_/[( IIHql I tl(l(HIp (I I 0+ _* ;q141_ 01

7_ _0 1_ _ r_
_0_ _JR 1000_ 6000_ 2D0_ 0_ 4_ _00_ 400_ 2 1
69_ _1_ _7
70_ 62_9 _2
71t 82JD2_ QIB_
7_ C_ 2000_ _0_0_ _ _ _ _00_ _ _ _

74* 353, 20.
75* R2 2000* 6000+ I_0. O+ 4+ 300+ O* 2
76, 242+ 16,
77o 3_3+ 20*
7ft. CT/R 1000+ 6000* O* O* 4, 200, 100, 3 l
79. 531.2 6.7
DO, 620_9 6,2
81. 75.D 1.3
f12, 1215,3 O,
03. CO/R 3000* 0000* O* O* 4. 200, O* 3
04* _31.2 6.7
QO, 628+9 6,2
06. 7_*D 1.0
07+ Cg/R 2000. 6000* O+ O. 4, 200, O* 0
00. 531,0 6,7
09, 62B*9 6,2
90. 7_.0 1,3

_=H .



AEQULATEb LEUEL5 ARE 99 99 99 99 99

d

AIRLINE* HILWAUKEE* bZ LOW UDL HUMP

POP [IEN USAOE EFF POP bK59 4 AREAS

10|59,0 0*43 93609+3 62,1 5

AREA LEHOTII UIDTR lib _I _IR DrlH bNF RMS RF9

91 1500. 5000, 100. O* 0, 950, O. 3 0

Db 9ANI5 FOR bASELINE

59-50 50-61 61-64 64-67 67-70 70-73 73-76 76-79 79-02 >92

PE 1,44E403 2.60E_02 O,O 0.0 0,0 O*O 0.0 0,0 0.0 0.0
EH! 7*00E101 5,30Et01 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0*0

BL

90URCE I.bN LEO LRAX

HB 64*0 59*4 89,9
lD 60.7 55*4 90,5
591 60*7 55,4 90.5

LEUEL PE ENI bEH! COST _ALL

67,1 1,71E÷03 1.32Ei02 0.0 0,0 0

HW

SOURCE LbN LEO LRAX {

HS 64*0 59*4 85*9 L
Ib 60.7 55.4 90.5
5Pl 60,7 55.4 90.5

LEVEL PE E5] bEN! C5_T WALL

67,1 1*?JE403 1.3_Et02 O*O 0.0 0

AREA LEHOTH UlOTH _b bI bR DNM 9HF HHS RF9

C1/5 1000, bOO0* O, O* 0. 100. _50. _ 1

01 _ANbS FOR bASELINE

99-5B 58-61 61-64 64-67 67-70 70-73 73-76 76-79 79-82 >52

PE 6.51E409 1,25E_09 3,47E-02 0,0 0,0 0.0 0,0 0,0 0,0 0,0
E5! 4,59E001 2,07E_01 1.04E-02 0,0 0.0 0.0 0.0 0.0 0,0 0.0

_L

ROURCE LDH LER LHAX

I



MR 65_ 60.9 B3.0 I

LEVEL PE £N! _EN! CO_T WhLL

70*2 7.T&E_O_ 7o39E_0! OtO 0,0 0
I

HW

SDtJRCE L_N LEO LMAX

DEIZ 6_.0 _9°6 94t_

LEVEL PE EN! DEN1 CQ_T _ALL

70,_ 7°76E_02 7.39E_01 0.0 0_0 D

_En LEN_T_I WZ_T_I I,_ _ _ _N_ _NF N_S _FS

C2/_ lO00, 0000. O* O. _* 100. 250. 2 1

_,_ _l_ FOR _SELI_E

55-5B _Q-61 6[-_4 64-67 _-70 70-73 7_-76 _6-_ 7_-02 >B2

IlL

_URCE I._N LEa L_hX

QD_ _1E65,0 59,6 94,D

LEVEL ,PE £N! _£N! C_gT WALL

_W k

_OU_CE L[IN LE_ LH_X

Q_! 65_0 _9,6 94_0
_ 6_ 60_2 90,3

LEU_L PE EN! _£N| CD_T _hLL

R2 lO001 BOO0. O* O_ B. 100. 2_0° 2

_-50 _Q-6_ 6_-64 64-6_ 67-70 _0-7_ 7_-76 76-7? _-B2 )02

-£N_ 4,64E_0[ 2,9_E_0_ [,0¢E-02 0,0 0,0 0.0 0,0 0,0 0°0 0,0

I



Pl

_OURCE L_N LED LMAX '

10 0_*0 59.0 94,0
001 65*0 59*6 94*g
Cl 65,! &0,2 90.3
IR 59,0 _4*0 D3,_ o

LEUEL PE ENI bENX COST MALL

70,3 7,76£402 7.59Et0i 0.0 0*0 0

HU

0011RCE LON LEg LS_X

]n 65,0 59,6 94*0
COl 65°0 59,6 94.0
CI 65.1 60*2 90*3
IR 59*0 54*B 83,5

LEUEL PE EN] lIEN! COST UALL

70.3 7,76E402 7*59E_Ot 0,0 0.0 0

AREA LENGTII _I[=TH PB D! _ ONH [=NF N_ NFS

R3 2000. 0000. O, O° 8, 100. O* 4 0

_ _AN_S FOR _AOELINE

55-59 50-61 61-64 64-67 67-70 70-73 73-76 76-79 79-02 >S2

PE 1*55E÷03 3,22Et02 5,57Et01 0.0 0.0 0.0 S.O 0,0 0.0 0.0
EH! 5*24EfOt 6.06EJ01 l*82EtOl 0.0 0*0 0.0 0.0 O*S 0*0 0*0

_L

SOURCE LDN LEg LMAX
C_

HE 63,4 58,7 90,0
ZS 64.7 60.1 90*0
ID 65,0 59*0 94*8 k
0_2 54.2 4S*O 90*0

LEVEL PE EN] [JENI COST gALL

09.5 1,93Ef03 1.69E_02 0.0 0*0 0

Mg

00URCE LDN LEg LHAX

MO 63*4 50*7 90*0
10 64.7 60,1 90*0
IP 65.0 59*6 94.E
002 54,2 40*8 90*0

LEOEL PE ENI _ENI COST _ALL

69,5 1*93Et03 h69Et02 0,0 0.0 0

TDTALS F_R YARD

00 _AN_5 FOR _A_ELINE

I



p_ 4*94ESD3 9,6_£f02 _._OEfOl 0,0 0,0 0,0 0,0 0,0 0.0 0,0
£NI 2,96£_02 2.07Et02 I.D2E40! 0,0 0.0 0,0 0_0 0_0 0.0 0_0

LEVEL PE ENI _EHI CDST HA ]C
a

9L 5,97E+03 5,22E402 0.0 0.0
99 5,97E+03 _,22E_02 0.0 0,0 _ !
99 _,97E+03 _,22E_02 0.0 0.0 _ 1
99 _,97E_03 5,22E+02 0.0 0.0 5 1
99 _,97E÷03 _,22E602 0.0 0.0 _ 1
99 _.97Et03 _.22E_02 0.0 0,0 _ !
MM _.97Et03 5.22£t02 0.0 0,0

RO_HQKE_ ROANOKEe UA IIIDII UDL IIUPIP

POP lIEN USA(]E EFF POP _K_[I I Ar_E:_5
o

4520,0 O.&| 7409.1] 5Bo6 11

A_EA LEHOTII WI_TH b_ [l! f_F: _/q/'i DHF f#H5 t;FS

C1 1000. ._000, 300, O° 4, 1000, 700. ! 2

i'lb I_/_N_5 FOR _ASELI_E:

55-50 5B-&| 61-64 64-67 67-70 70-73 73-76 76-79 79-02 >_]2

P_ 6o72]_÷02 2,23E+02 4,00_'01 0,0 0.0 0.0 0,0 O.D 0,0 0,0
IEi'_! 7° 10_'01 B. 07E_'O| 1.74Z:_01 0o0 0.0 0o0 0.0 0.0 0_0 0°0

PL

50URCE L_H LE(] Lf'IAX

115 64*3 _9o6 79_1
|L 64,4 ,_S_4 _0,4
LT 63,9 6-_.9 65.9

k

LEVEL PE E_I L_H! COST MALL

69.1 t], 63E÷02 1_69E_02 OlO 0.0 D

nil

50URCE L[IN LEG L/'IAX

}IS 64.3 _9.6 79,1
IL 64,4 SO,4 5D.4
LT 63.9 6_.9 65,9

LEVEL PE: Etl_ _N! CO_T UALL

69o:t _, 63E:÷0_ 1,69E402 0.0 0,0 D

AREA LI£HDT_I _I_OTH DI) [q [_F: I)H/4 _NF /_MS ,9F6 ,

C_/R 1000_ _000o 200. O, _o ,,%00. 1000, 2 1

IC)I_l_f,t_bS F_]R _ABELIt_£

I

i



1,21E403 3.46E_02 1,_0Et02 3.71Et0| O.O 0,5 O,O O,O O.O 0,0
L,,J ?*_6E401 1.07Ef02 5*S]E_01 |,03EfO] O*O 0.0 0.0 O,O O,O 0.0

DL

SOUSES LiIH LEO LMAX *

15 64.3 59,6 fl2.6
0_ 50,6 47.5 U2,2
MR 69.E 65.J E2.0

LEVEL PE EN| IIEt_I COST WALL

7J,O 1,75E403 _,79E+02 0.0 0.0 O

HW

SOURCE LRN LE_ LHRX

15 64+3 59.6 82.6
052 50*6 47.5 82.2
HR 69+E 65*1 02,0

LEVEL PE SOl 5ENI CNST WALL

71,0 ;,75ERE3 2,79Et02 0.0 0o0 0

AREA LEH0111 W|5TII 5R D_ fIR IIHM RHF NMS NFS

C3/R 1000. 5000, O* O* 4. 200, 700, 2 1

PR RANR5 FOR RASELINE

55-5D 5B-61 6}-64 64-67 67-7P 70-73 73-76 76-79 79-52 >B2

PE 4.59Et02 1,45Ef02 6.77E_0! 1,49Et01 0,0 0.0 0.0 O.O 0.0 0.0
ERI 3.2BE_01 3,12Ef01 2.49Et01 7.09E_00 0,0 0,0 0,0 0.0 O.O 0,0

BL

SOURCE LSN LEO LMRX
I

IS 60,5 63,8 56.9
PP_ 55.1 5E,1 B6,O
El 5B.B 54,2 79.1

LEVEL PE ENI 5SOl COST QALL

69.3 6.B6E_OE 9.60Et01 0.0 P,O 0

.MW

SOURCE LEN LEO LHAX

ZE _B*5 63,B n6,9
052 _5.1 52.1 56.E
5I 5S*B 54*2 79,1

LEVEL PE 5N; 5ENZ COST WALL

69,3 _*B6E_02 9*6OEtOl 0.0 0.0 0

AREA LENRTII WI5TII 5R 5| _R ItNM 50F NMS NFS

I



_II IIIIINi IIIIIINI _(INi NI _i Inhl _IIIli _ I

_ II_I_D_FO_ Ir_gELINE

_°_B _D-6! 61-64 64-67 67-70 70-73 7_-76 76-79 79-Q_ )Q2

rE 417_E_02 I_67E_02 D*_IE_O| 4.2_E_01 IJTBE_O! Ooo OJO Ooo 0_0 G.O

_L

B_U_C_ L_N LEa LM_

7_tD BoO_f02 I_£I0_ 0°0 0.0 0

_OU_ L_i_ LE_ LMAX

Z_ 70._ 67_4 94.B
0_ 7010 67o_ 94_B

LEVEL PE _N_ _£N| _O_T _LL

_R_A L£_GTH U_T_I D_ [J! _R _i_M [_NF _JMS N_6

E_ _.66_0_ _,12E_0_ 2,4_10_ 7,09_00 0.0 0.0 0,0 0,0 0_0 0_0

_L

SDUR_£ L_N L£_ L_X

LEVEL rE £N_ _! CO_T U_LL

_DIJ_ L_N LEQ LM_X

LEVEL _ £N! _N! COST WALL

I



_1;I _ I I IIIIIII tlllllll IIII (ll l'l¢ IUIII lllll flllll ftt II

_/R 1000_ _000o 200, 0* 4, |00, 400, 2 )

_P _ANDS FD_ _ASEL_

_-SE _0-61 _1-_4 64-67 67-70 70-73 _3-76 76-79 79-B2 >B2
J

PE 4°95_02 h67_0_ 0,21E401 4,2_E_0! 1,7QEt0! 0,0 0,0 0,0 0,0 ODO
ENX 4,3|E_0! 4_1_t0! 3,1_E_O_ 2,20E_01 1_1_t0! 0,0 0,0 0_0 0_0 0,0

_L

_DU_C_ L_N LE_ _MAX

I_ 70,3 67,4 94,_
0_1 70_0 _7,1 94,U

I.EV_L _ E_] _(N| COST WA_L

73,B 0.05Et02 _°_3£F02 0,0 0,0 0

_W

_OU_C( LDN LE_ LMAX

_ 70°3 67.4 94,0
D_! 70,0 _7,1 94,A

L_V£L _E E_X [IE_! COST _ALL

C6/_ 2000* 6000, O* 0, 4* 200° 0, 2 0

5_-5B 5_-61 61-64 64-67 67_70 _0-73 7_-76 76-79 7?~92 _02

PE |,06_03 3_77_02 _o9_t0_ _ 1,0_÷02 7,00EtO0 0,0 0,0 0*0 0.0 0,0

UL

M5 67*6 6_°_ 86°?

LEVEL P£ _I DEt_! _T W_LL

_W

_OU_C_ L_N LE_ LMAX

MS _?,6 62_B G6_9
|S 6_,_ 63.B 06,9

L_EL _E _l _'E_! COST _ALL

I



Ill 7 liIll liil 7illll Illl liill Illll li

_REA LEHQiH WIbTII DD 0i bR DHH IH_ tIH9 NP6 _r "b

fi2 2000* 6000. I_0. O* 4. 300. O* 2 0

D_ _AHII5 FOR _HELiHE

_-HO 58-61 61-64 64-67 67-70 70-73 73-76 76-79 79-B2 >02

PE I*06E+03 3*DIE_02 I*?OE_02 6.27E÷01 0,0 0,0 0.0 0.0 0.0 0*0
ENZ 6*31E_01 E*2OEt01 7.28E_01 3,06E#01 0,0 0,0 0.0 0.0 0,0 0,0

BL

5OUNCE LDN LEG LflAX

M5 6H*7 61,0 _5,0
iS 66*7 62,0 BH*O

LEVEL PE ENi IIENI COBT WALL

69*3 1.70E+03 2.49E_02 0.0 0.0 0

MW

HDUACE LDN LEg LMAX

HE 65,7 61,0 05*0
18 66*7 62*0 05.0

LEVEL PE EHI DEN! _OST GALL

69,3 1670Et03 _.49E_02 O*O O*O 0

AREA LENGTH WZDTI¢ 00 DI _r [IHH bNF NHS NFS

C?/R 1000. 6000* O. O* 4, 200. lO0* 3 1

ll_ BANII5 FOR bASELINE

5H-HE _D-61 61-64 64-67 67-70 70-73 73-76 76-79 79-82 >B2

PE 5*OOEiO2 1*70E#02 B.39£_01 i3,62E+01 0,0 0,0 0.0 0,0 0,0 0,0
ENI 2*9EEfOJ 3,67Et01 3*09E401 I*B2E+01 0,0 0.0 0.0 O*O 0.0 0,0

_L

SOURCE LDN LEO LMAX

1_ 67.I 64.2 91.6
0D1 66*7 63,9 91.6
0_2 H_*l _2,1 06,0
DT 60*0 62.I 02.0

LEVEL PE ENi _ENi CO_T MALL

70*6 7.09E+02 I*16E+02 0o0 0.0 0

NM

EOU_CE LDN LEO LHRX

Z_ 67,1 64.2 91.6
DPl 66*7 63,9 91.6
0D2 H_*l _2,1 B6.0

I i



II I _lllll O,'ti I1_111

LEVEL P£ EH1 lrEN! COUl wllLL _ F_

70.6 7*DREtG2 1,16E$02 O*O O.O 0

AREA LERGTII U_DTH b_ DZ DR _RM DHF NMfi NFg
J

C8/R 3000* 3000, O* G* 4* GOO, O* 3 0

D_ UAHGGFOR DAQELINE

55-50 50-6| 61-64 64-69 67-70 70-73 73-76 76-79 79-02 )02

PE 1.50Et03 5_09E_02 2,$2E_02 1,09E_02 0,0 0.0 0.0 0,0 0o0 O.O
EH! B*OGEt01 I*IOE_O_ 9,26_t01 5,47E_01 0,0 0,0 0,0 0,0 0,0 0,0

_L

SOURCE LDN LEO LRAX

l_ 67,1 64_2 91,6
0_1 66,7 63.9 91,6
0_2 _5_1 _2,1 06*0

LEVEL PE ENI DENI COST WhLL

70*2 2,37E_03 3,46E_02 0_0 0.0 0

RW

EOURCE L_R L_fi LHAX

1_ 67,1 64.2 91.6
DPl 66_7 63,9 91.6
fiB2 55,1 52,1 fl6,R

LEVEL PE EHI DERZ CflGT WALL

70*2 2,37E_03 3,46E402 0.0 0.0 0

0
AREA LENGTH GIDTH _ DI DR _NR DNF HMS NFR

C9/R 2000, 6000. O* O* 44 200, O* 3 0

_D _0N00 FOR DAOELINE

55-50 58-61 61-64 64-67 67-70 70-73 73-76 76-79 79-02 )82

PE 9,99E_02 G,3?K_02 1.68E_02 7,24EfOl 0.0 0.0 0,0 0.0 0,0 0,0
EO] 5,00E_01 7.34E_01 6.17Ef01 3.6_Ef01 0,0 O,O 0.0 O,O O.O 0,0

I, .OL

00URCE L_N LEG LflAX

IP 67.1 64_G 9_.6
0_1 66,7 63,9 91,6
002 55,1 52,1 06.8

LEVEL PE ENI DENI COST WALL ,,_

70.2 1.50E_03 2,GOE_O_ 0,0 O*O 0

MW

I

e
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These numbers agree with the output within roundoff. The

• composite Ldn of all moving sources at property line is

86.9. The composite Ldn with background at property line

is 67.1.

Subtracting the excess residential attenuation of 8 dB,

one obtains the starting level at property line as 58.9

(without BG), and 60.1 (with BG). So it should start off in

the 58-61 dB band. At the far end of the 58-61 dB band, the

level is, naturally enough, 58 dB. So we have a noise

source (without BG) attenuating from 58.9 to 55.8, i.e.,

= 3.1. So the distance is roughly doubled, i.e.,

R(58) _ 500 ft. So

PE = [(250)(1,500)/(5280)2](23,609) _ 300

This agrees with the more exact calculation in the output.

Using the number generated by the computer (268), we will

now compute LWP in the band. The average level in the band

is (60.1 + 58)/2 Z 59. So

LWP • (268)[(59-55)/20] = 53.6

Again, this agrees with the more precise l-dB band calcula-

tion in the program.

Next, we proceed to the 55-58 dB band. 55 with BG is

equivalent to 51.1 without, so

W - 58.9 - 51.i - 7.8

?

Therefore R(55) _ (250) 107"8/10 _ 1,500 ft



PE _ [{i,000)(I,500)/(5,280)2]{23,609) _ 1,200

LWP = [(56.5-55)/20](1,440) = 10.8

Again our rough PE calculation agrees with the more exact

computer solution. We overestimated LWP because most of the

area covered is closer to 55 than to 58 (remember the final

level is 51.1). When we use the mean 56.5 instead of the

l-dB bands in the program we should expect the result to be

somewhat larger.

We conclude that the Ldn and baseline computation

procedures are doing the right thing.

Airline, Milwaukee, Wisconsin has no IL or RC, so we

s_ip to the next yard, Roanoke, Virginia. In area CI, there

I/-h is an IL. The Leq at property line is 58_dB, which is below

.... the trigger level, so the wall height (under WALL column

under BL) is 0. Skipping to the grand totals table at the

end of the output, under the #IC column, we see that the

first row is a 1 for low volume hump and high volume hump,

i.e., the yeads can meet source standards without a local

wall.

©



6.0 DICTIONARY OF PERTINENT VARIABLES

In the following tables, a list of variables and their

meanings have been gathered in alphabetical order.

As a preliminary, a list of indices is provided in

Table 28.

INDEX RANGE DESCRIPTION

! IAREA I-NAREAS area number

FIX I-NFIX fixed source number (area specific)

EL, LEV 1-7 regulation level number

[MOV I-NMOV moving source number (area specific]

IS 1-15 source number (constant)
I

I_-. IT 1-8 yard type number

[WALL 5-30 wall height

Table 28. List of Indices

In general, I and J are dummy indices and have no fixed

meaning.

In general the suffix

YT indicates yard type

YD yard total

A areatotal

M moving source

F fixed source

DB dB band

_J



and the prefix

PE indicates population exposed

! ENI LWP

DENI dLWP

COST cost of wall

I I is usually an index

N is usually the upper limit of a range
of indices

In Table 29, we present only the F version (fixed

source) of the variables pertaining to noise sources

NAME DESCRIPTION

ALALL composite noise level of all fixed and
moving sources

if ALBG background Ldn

ALENG length of area

! ALEV(LEV) BLALL at level LEV

ALFS composite noise level of fixed sources

ATTF(IFIX) barrier attenuation of source IFIX

ATTIND excess industrial attenuation

ATTRES excess residential attenuation

BLALL composite level of all sources and
background

DB distance from property line to barrier

DBB(I) lower limit of the 3-dB bands

DNFIX distance from fixed source to property lines

ED number of daytime events

EN number of nighttime events

IC(LEV) number of areas that meet level LEV without
barrier

,_ Table 29. Definiton of Terms



NAME DESCRIPTION

ICe return code from Subroutine CHANGE

ICC = 0 below trigger level or can
meat source standard at i00 ft.

ICC = 1 can meet source standard with
a standard local wall.

ICC = NAREAS+I cannot meet source stan-
dard without a 30 ft. local

wall.

IDIS sum of the ICC return codes for a yard

IDIS = 0: yard meets standard

0 < IDIS _ NAREAS: yard can meet standard
with local wall

IDIS > NAREAS: yard cannot meet standard
with local wall

IHFMIN(IFIX) heigh% of minimum wall to block line of sight

IP output switch

i ISCE noise source selected (i for IL_ 2 for RC)

ISF(IFIX) source number of source IFIX

I IW(LEV) smallest IWALL which meets level LEV

I. IWSP switch that wall height is higher than the
minimum wall height of at least one source

LREG(LEV) regulation level

NA(LEV) number of areas that meet level LEV with
barrier

NAMEYD(I) name of yard

NAREAS number of areas in yard

NFIX number of fixed sources

NYD(IT) number of yards of type IT in dataset
i

NYDC(LEV, IT) number of yards that i

LEV = 2: already meets standard
LEV = 3: can meet standard
LEV = 4: cannot meet standard.

Since LEV = i is not printed,

LEV n 2 iS the first row printed
LEV = 3 is the second row printed"
LEV - 4 is the third row printed

.',-- NYDC (LEV, IT) is another name for IDIS.



r'

NAME DESCRIPTION

POP population density of yard vicinity

POPU effective population density

PO residential usage of yard vicinity

RDBB(J,I) description of the 3-dB bands

SEQ Leq of source at property line

SFDN(LEV, IFIX) Ldn of source IFIX at level LEV

SFEQ(DEV,IFIX) Leq of source IFIX at level LEV

SPMAX(LEV, IFIX) Lma x of source IFIX at level LEV

SLDN LdnOf source at property line

SM(IS) maximum passby level of source IS at i00 ft

SMAX Lma x of source at property line

TRIG trigger level to be selected by the user

WCOST{IWALL) cost of wall per linear foot at height IWALL

_. WIDTH width of area

YDTYPE(I,IT) yard type description


