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0.0 DPRELIMINARIES
0.1 Scope of These Manuals

The present set of manuals, volumes 1-3, is meant to
describe the Railyard Noise Exposure Model (RYNEM) in some
detail. In the following, a brief description of each
volume and its intended audience is presented.

Volume 1: General Description of the Model

This volume presents an overview of the model, The
basic philosophy of the model is discussed and the relevant
equations‘used in the computations are presented. This
volume is written for those who need to khow what the model
is like. It does not go into detail of how each computation
is done in the program, nor does it teach the user how to .
run the model. It presupposes some familiarity with the EPA
noise terminolegy, as is covered by the "EPA Levels" docu-
ment [1]. The reader is advised to peruse the Rallroad
Background document [2] for other terminolegy used without
explanation.

b3

Volume 2: User Manual

This volume presents a coockbock approach to the execu-
tion of the model. Its intended audience is those who will
exercise the model, It assumes familiarity with volume 1,
i.e., the user knows the guantities he inputs, and he knows
the guantities 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
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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-frea. If an error ccecurs, 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 ILdn or LWP is., fThe 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.

ar

The correct sequence of reading for a rank novice with
no knowledge whatsoever of the EPA noise model methodology
is as follows:

1, EPA levels document -~ in which the terminolegy is
introduced.

2. Railroad Background document - which describes
what a railyard is, the noise sources inside,
ete.
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~ 3. Volume 1 - 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 1.

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 td exercise the
model. For the programmer who maintains the code and to

»t

whom job failures will be reported, an intimate knowledge of ==
all three volumes is necessary.

Referénces

[1] Information on levels of Environmental Noise Requisite
to Protect Public Health and Welfare with an Adeaguate
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.5. EPA, Washington, D.C., February 1979.
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0.2 General Intreoduction 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 (IL},
refrigerator cars (RC) and lcoad tests (LT). Moving sources
consist of switch engines (SE) and inbound {I1B) and cuthound
(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 adversSe 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 td*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, RYNEM does the scaling in a slightly
different way. RYNEM considers that the LWP for the national
population of railyards form a distribution with mean u and
variance 82, When random samples are taken from this
distribution and-their mean, ;, computed, the Weak 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 u is a good approximation of the true
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_Therefore, the error of the total LWP is approximately ——

mean y. 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 encugh. 1In this sense, RYNEM is a
"statistical™ model, '

An estimate of the error involved in E can be obtained
as follows:

The true variance of the population, o2, can be -
approximated by the sample variance:
n {xi - 7)2
=1 n-1

s? =

1

.

where xi are the individual LWP's
n is the sample size.

. iid .
Let xi » flp,2) i=1, . . ., n

Then for :
Xit . + . tXn :
2= i
n
E(Z) = |
gt ?

var{xi) ol

var(z)} = =
n

g s
Thus, the standard error of 2 is ——— oOr approximately —=.
/n /n

/n

where N is the total number of railyards in the population.
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In order to compute the effect of imposing noise stand-
ards on selected noise sources, the standard RYNEM program
has to be altered. If sourge 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
input data, Thus, e.g,, the SEL at 100 ft for hump switches
is lowered from 85dB to 95-XdB and its Lmax from %0dB to
90-XdB. This process is repeated for all the switchers,

If noise source standards are imposed on idling locomotives
(IL) or raefrigerator cars {RC), the changes are much more
compiicated, 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 (8
for source) has been designed with this in mind.

The user can run RYNEM~S with either 1dling 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 guieting needs to be done, If it is
above, then the program computes the Leq at 100 £t and
compares it with the source standard, which is 604B for IL
and 63dB for RC. If the Leqg is below the source standard,
then no quieting needs to he done. 1If it 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 reguires 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.
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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 exceptions are pointed out in a
later section in Volume 2,
; -
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i.0 INTROBDUCTICN

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

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 EPA
noise models and a2 good command of FORTRAN.

The code was written in standard IBM FORTRAN IV (Gl
version) for the EPA NCC IBM 3170/168. 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:

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 cof the subprograms are explained in greater
detail than in the previous section.

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
hace, and run time and storage requirement, the reader is
referred to volume 2.
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2.0 GENERAL QUTLINE 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" vard,
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 parametérs 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 tom .

where m is the true parameter

is the estimate obtained from the sample

1:]

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 vard in the sample is
examined individuwally. 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
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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 Pigure 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 intc one track at an equivalent
distance from the property line, 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 scurces 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 line. 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 line. This approximating technique works for fixed
sources because the noise produced by fixed sources attenu-
ates much faster than the noise produced by moving sources.
The noise contours produced by the fixed sources encleose
sactions of annuli (Figure 4}.
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Fixed sources impacting one receiving area may not impact
an adjacent area. They can Iimpact 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 LWP 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 different 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
line. Pinally, the composite noise level is computed.
Because of the prohibitively large number of calculations
that would be required, it was decided to compute the
barrier attenuation at the property line only, and it is
assumed that the barrier attenuation beyond the property
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line is the same as at the property line, so that the
attenvation beyond the property line is computed the same
way as before inserting the barrier.

So, the procedure of the model is reduced to:

1. Pick a random yard

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, WLWP and the cost of the wall

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

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

11, 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). If 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 neise source is attenuated so that either the
source standard at 100 f£t. is met or the trigger is defeated,
whichever occurs with a lower height wall, or else the wall
height exceeds 30 ft. 1In any case, the attentuated noise
lavel is used in the H/W computations.

AL bt it 2t . i e bbbt mprcd pRh BT P oo s

s e o e 8 b

C TS PO T




INTENTIONALLY LEFT BLANK

-6=

——— 5 .
i et AL g

(o

Far P Bpras

AT




[P

n

Residential Areas

/]

Figure 1, Geometry of yard,

4 .
Ry,
aary f2

yard Boull [ ——— —

] J |
| L )
: e ]| |
[ I
! '\ ‘

Yar
\ d——___--_-_____
Rg

e e e e e e et it o e

[ndustrial Area

Equivalent

k/ Moving Source
v
! *
: Equivalent

Fixed Source

Dt i




)

.(-

Residential Area

4— Property Line

Industrial Area

Y far

AT e R IS T e i R

(OO T O T T T 4—eauivatent woving Sours

Ly 4— Noisa Attenuating Barrier [If It Exisis )

Figure 2, Geomaetry of area,

Equivalunt Fixed Soures




VT T

v v

Etc.

Lg=3

LA I T 1 43 ¢y LI 3 11 1 1 i1 4V T 11 1 1 1]

Figure 3. Noise contours of moving sources,

ST T B W T o e S o LA e e B0

Property Line

Eguivalent Maoving Saurce

<Lt




b~

-~

Property Lina

g

-1 g2

Equivalent Fixed Source x

Figure 4, Noise contours of fixed sources

o o N e 4. 14 S a0 L

10—

Lg~3

e et e e v AT )




et . gt i it P oy o S a1 L At

B

3.0 COMPUTATION PROCEDURES

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-trivial, important points of interest which are not
treated in detail in Section 4 are presented here. Proce-
dures abcut input/output are generally obvious and hence are
not presented here,

3.1 Background Noise

The background noise is computed according te the 100
sites egquation.

Lpg = 10 logjp (p) + 22
where p is the population density in people/sg mile.

If Lgg > 54 dB, Lpg is set to 54 48 in Ldn computations.

3.2 NYDC (LEV, IT) -

N¥YDC is used to keep track of hew many vards can meet
the source standard without building a local wall {(LEV=2),
can meet the source standard with a local wall under 30 f£t.
{LEV=3), cannot meet the source standard with a logal wall
of 30 ft, (LEV=4)., NYDC is computed by adding up ICC, the
return code from subroutine CHANGE.

~11-
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IDIS = summ of ICC for a yard.
If IDIS = 0, NYDC (2,IT)= NYDC(2,IT) + 1.
If 0 < IDIS £ NAREAS, NYDC({3,IT) = NYDC(3,IT) + 1.

If IDIS > NAREAS, NYDC({4,IT) = NYDC(4,IT) + 1,

3.3 Ldn Levels

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

ALFS {5 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

BLALL is the composite Ldn of all noise sources and the

background necise at property line

3.4 Impact

Noise impact is computed separately for moving sources

and fixed sources., For the baseline case, LEV100 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

gsource 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 te each of the

1-d8 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 1is the maximum of the two

-12-
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IMPACT computes PE and LWP in the following 1-dB bands:

Ly to Lg'
Lp' to Lp'-l
Lg'-1 to Lg'-2

Lo'-n to Ly

where Lg is the Ldn at property line
Lg' is the largest integer smaller than Lg

Ly is 55 4B or the composite level at the far edge of
area, whichever is larger.

n is the largest integer such that Lg'-n > Ly

For the LWP computation in the 1-dB band, the noise
level in the 1-dB band is approximated by the mean of the two
levels associated with the 4B band, For the 3-dB band
computation, PE and LWP are just the sums of the PE and LWP
of the 1=-dB bands which fall into the 3~dB band respectively.

The excess wall attenuation at the property line 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
requlation level IL by building a wall.

-13-
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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 compliance with regulation

level IL. Note that IC < NA.

3.7 IWALL

IWALL is a dummy index in a do-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+l. But
the way the code was written, the program will not recognize
this fact, and it will blithely add one extra foot te the

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

l B meet the regulation. So always examine the composite level

b and compare it to the regulation level.

3.8 Residential Attenuation

i The rule for excess residential attenuation is as
! folleows: 1f industrial attenuation (ATTIND) > 0, then
5 r residential attentuation (ATTRES) is set to ATTRES/2; if

: there is no wall blocking line of sight, the attenuation for
§ ' the group of sources (moving or fixed) is ATTRES: 1if the

j 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 sight.

=14~
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3.9 Noise Source Standard

The user selects ISCE = 1 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
¢alculate whether the trigger level is exceed by the Leq

at the property line. If so, it will compare the Leqg at 100
ft. with the source standard (604B for IL, 6§3dB for RC). If
Leq at 100 ft. is greater than the source standard, a

noise attenuating barrier is erected at § ft. from the

A procedure similiar to the property line barrier

source.
There is a return code

is used to compute the wall height.

. asgociated with each time the source is encountered.

ICC = 0; the source already meets the standard or
does not.

ICC = 1; the source can be contained by a barrier

batween 5 ft, and 30 ft. built 6 ft. from the source.

ICC = NAREAS + 1l; the source cannot be attenuated
gufficiently to meet the source standard or defeat the
trigger even with a wall of 30 £t, at & ft. from the source,

«15a
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4,0 PLOW CHARTS, DESCRIPTIONS AND LISTINGS OF THE CODE
The prodram consists of the following subprograms:

MAIN PROGRAM
FUNCTION SUM
FUNCTION DIFF
FUNCTION HEIGHT
FUNCTION WATT
SUBROUTINE LEVELS
SUBROUTINE LEV100
SUBROUTINE LEVBD
SUBROUTINE NEWTON
FUNCTION FFP
FUNCTION AREA
SUBROUTINE IMPACT
SUBROUTINE QUTPUT
FUNCTION ALNETH
SUBRQUTINE CHANGE
FUNCTION WATIS

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 HMain Program

ARGUMENTS: None

PURPOSE: Perform input/output and call on the subprograms
to do the calculations

-1
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NUM = Number of railyards of each type

The input data for the main program consist of the
estimated number of active railyards in the United States,
and the cost ($/sgq. ft.) associated with noise harriers
{(walls) at the railyard boundary. These constants are
listed in Tables 1 and 2. The maln program flow chart is
shown in Figure 5, and the computer code is presented in

Table 3.

DATA : IT NOM

44
51
29
476
346
130
838 :
1779

W ~J O U B W N

IT?T = Railyard Type and Traffic Rate Category

{Estimated active yards in the United States) :

-

Table 1, Table of values of NUM (IT), the total number of %
yards of each type in the United States. i

WCOST = $10/s3gq £t
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TEHEEIIII S  E  EI E ER I R R R R TettteRstItastantnarnsterey

c PROORAME  RHDONS

£

c IATES 10/21/80

¢

c FUNCTIONMS /4 COMPUTATION IN § BB BANDS, DUTFUT IN 3 BB BANDS.

c BARRIER ATTENTION AHD COST: PROJECTION TO TOTAL FOFULATIDN.
c

c
CESESURNRERIENEERNER IR RAN RN AN RN RN R E AR N KN AR QRN R WA E KRR S I BT F RN
c

c COMHON STATEMENTS

c

COHHONZBS 200 e DNMOV s DHF IX e ATTINT ALENG s WIDTIH e TWALL
COMHON/BR/ATTHILQ v ATTFIL10) ¢ SHINCZ2 3009 BHEAC?»10) « BHHAX (71100 ¢
@ SFUN(Z+10) e SFEG(7+10) ¢ SFHAXCZ 10} e NHOVINFIX

COMHON/ N3 /BLON SEQ s SHAX s EDrENeHL v HZ e HI o U1 1 UR2U3 1 ATT
COMBON/DAZPEENT s BLALL 2 ALHS r ALFE » AL BG e FOPU

COMMONZDS/LREG(Z) e ISHC10Y » ISFCL0Y s ALEVEZ )1 PEA(T ) 2ENIAC? Y

2 DEHTALZ) »COETA{Z)» 1U(7)

COMMONZRB/FPEDECLO ENTNECI10) e IERLC10)

COHHONZVP/TRIO IGG ¢ HAREAS

UIHENSION BTAYERHENTS

ono

DIHENS1ONPEYD(? ) s ENIYDCZ 3 f DENT YU 7) 1 COSTYN(T )
BIMENSLONPEYTU2+BY rEHTIYT(? B DENIYT(7 33+ COSTYT(740)
DIMENSTIONYOTYPE{49B8) fNAHEYD (10 IHNHINC 1O} THFHINCIO ) » HYD(E)
HIMENSTONNUNEB) s HAMEACZ) e HACZ) o IC{7) e HYIIC(7 46}

DIAEHSIONHFE (7)) s HENI (7)) rHOENIC?) o NCOSTC7) I NYLEHI7)
DIMENSIONFEYDD10) »ENIYDRULO) s PETIR( L0 B ENITDELI0»8) »

2 RDEB(2,10)

DIHENSTONNUMS (2)

IATA STATEMENTE

[y R 01}

DATAPETUIGENITDD /14080, 7
DATANPE'NER1/ZPE* s ENI"*/
DATANURZ44:51 42904760 346,1304030.177%/
DATAPEYTSENIYToDENIYT COSTYT/22400./
DATANYDNYDL/ 8440/

DATANUNS /33 14/ '
DPATAWCOSTZ10./

READ NECESSARY DATA

aonon

READ{S5.42)18CE
&2 FORMAT(T1)
READ(S+£13TRIO
61 FORBAT(FA .0}
' READ(Gs 1) LCYDTYPECL2IT)Y 1 Im104)4[Tm1,0)
1 FORMAT{AA4)
READ(S 39} (0NICT) 2 Im1+10)
39 FORBATCIOF3.0)
READLS+ A0 ((RDBDL I S s dm1s2) r1m1410)
40 FORMAT{2A4)
READ G 1ILRED(1 )y LREOLD)
REALS» 303 (LREG(LEV) +LEV=2,4)
30 FORMAT(SI3)
' WRITE{A+ 3D} (LRED(LEV)ILEVRD, &)
a3 FORBAT(/ IREQULATED LEVELS ARE’.5I5)
REAB(S2 30} IP




2N O 1]

100,
c

c
c

1004

4001

0

111

oo fnon aonnw

101}

=

on

CONTINUE
IERD UM ARRAYE FOR YARD

ID100ILEVS],?

PEYDCLEV) =D,

ENIYIIULEVI=O,

BEHIYD(LEV)®D,

COSTYIILEVY=0,

HACLEV) =D

IC{LEV)=D

CONTINUE

L4001 I=1.10

PEYUB{I}®»0,

ENIYURICT) =0,

CONT THUE

READG» 2o END=ZH9P) (HAHEYD (I} e TRL s 1002 IToPOPPLU NAREAS
FORMATCA10A4+ IS5 2F 0.0, 152

I1015=0

FOPU=FOP/FU

ALBG=10.3ALOG10(FOP} 422,

IFIIFOT« I WRITELCA I (WAMEY DI s Il s 20V [YRTYPE(L s IT) o Im1, A}
FORMAT{ 172 10A4 1% AA4)

IF(IPOT 1YURITEL 4 4)POP FUPDFUrALBG » NAREAS
FORMATL /0! » TAr 'POP LEH! s T8, *USAGE* »T2A "EFF POF* ¢ T35 ' HKGL' » TAZ
2 8 ARENS' //F12,19F7.2+3%F10,1xFhads3X0 16D

IF{HAREAS ,NE,0)GOTO2111

NYRCERe IT)oNYIDCRy ITIHL

GoT02000

CONTINUE

SET BACKOROUMD NDISE LEVEL
IFIALLG.OT . 54, )ALLGe54,

LOOP FOR EACH AREA
D01 0103IAREA=L + NAREAD

ZERD §UN ARRAYS FOR AREA

DOIOLILEVSS .7

FEA(LEVImOD.

ENTAILEVI=0,

DENIACLEV) =0,

COSTACLEV)I=D.

THILEV)=0

ONTINUE

ALNMS=0.

ALFE=Q.,

READCS o 53 CHAMEALT ) o I=102) s ALEHG s MINTHr DR ATT IND ATTRES » DNHOV
2 DNFIXNHOVINFIX

FORBAT{AL s AA e IF10.0+2F5.0+2F10.0¢215) .
IFCIPEQBIURITE(A)Z) (NAMEATT ) o Im1 o 2) rALENGe MIDTH DI e AT T IND
2 ATTES »WNHDV o DNFIX e NROV NFEX

FORHATL 0+ THs *AREA s T1 1w ‘LENGTH »TER ¢ "WILTH s T2 DB * +
2 TR DI e TIT DR TAL T OINHY s T4 Y ONF 7 o T4 "HMB* s TSP 'HFE* /
3 'O e THvALIAG2F2.002F4,0)2F6.0+215)

TF¢HNOV.EG,0360TD1020

LOOP FOR MOVIND SHURCES

N




(]

anoae

1021
1020

nnD

1023
1022

aaonon

nno

101021 THOVS1  HHAY —
KEADC D 4) IGH{THOVY 1EDPEN *
FORKAT (LT BF2.0)

COMPUTE HOIEE LEVEL AT 100FT L AT PROFERTY LINE FOR EACH HDUIND GOURCE

CﬂLLLEU]DOtIBHilHDU)&ITF
CﬁLLLEVDﬂ(lﬁH(IHOU))
GHDNtlulﬂﬂvl-ﬁkﬂN
GHEQ( 1 INDVI=BED
BHHRK‘I-IHDUJ'SNAK
nLﬂSHBUﬂInLHSvELhN)
!Hﬁﬂ!N(IHDU)-HEIBHTtIBH(IHDU!){.G
ATTH(IHOV) =0,

CONTY SNUE

CONTINUE
IFINFIXnEﬂ.O)OD1DIO22

LDOF FOR FIRED EOURCES

PO1023IF IX=1 s NFEX
REnD!S-biiSF(SFIK!oEUlENnHltHE!"S.UIlUE;US

COMPUTE HDISE LEVEL AT 100FT % AT PROPERTY LINE FOR A FIXEQ SOURGE

CﬁLLLEUlOOtlSF(IFI!)-IT)
ChLLLEVﬁDl!GF(IFIx)}
IFIIEFtiFiX)-Eﬂ.ﬂUHS(lSCE))anLCHnNGE(15CE7
SEONGL »IFIXI=SLUN

GFEO(Y» IFIX)=SEQ
GEHAX{ 12 IF1X ) =5HAX
ALFA=SUN{ALFS . SLIINY
IHFHIN(IF!X)'HEIBNI(1BFlIFI!\)§q5
ATTFLIFIX)»0

CONTINUVE

CONTINGE

1015101841C8

SUM ALL HDIBE LEVELS

ALALL=SUNCALBS rALFE)
RLRLL-BUH(AL&LL-“LDB) ]
ALEV (1) =BLALL

FUT IH EXCESS REQINENTIAL ATTENUATION
1F THERE IS AN INTERVENING INDUSTRIAL AREA RESINEHTIAL
ATTENUATION I8 HALVEDR

IF(nTTIHD.ﬁT-O-ﬁﬂITRES“ﬂTTREBIﬁ.
ALNS=ALME-ATTRES
ALFE=ALFA-ATTRES

COMPUTE NOTSE /W 1HPACT

CALLIMPACT

FEACLIWPE

ERIatld=EN]

10400212110
PEYUB(Tl'PETDH(IliPEHBl])
ENthﬂ(I)-ENI?DB(I’{ENIUB(i)
PETDD(!;IT)-PETHBIIriT)iPEH““}
EﬂlThhl!!lT)-ENITﬂﬂ(In1T)§EHIPBCI)

i e e G L L




N2

A1
42
43

4003

2021
2020
[

100

=L
I

o0

1042
1041

[+

c
[

1044

L NUE .' o~
IF(IP.NE,3)10G0T0A003

WRITE(S.41)

FORMATL 'O B DANDS FOR DASELINE®)

WRITELS» 42 CCRDDD{ e T} o dmt»2)p Il e 10)
FORMATC 0 s T11+10{2A492X)7)

WRITE{A¢AJINFE (PEDBIT)#In1e10)
FORMATCIX 0 A40 X0 10C1PEL10,2})
WRITECAsAZINENT » CEHINE(L) 1 Im1210)

CALLOUTRLUT(L)

CONTINUE

NALTINATLY #1

IFCHLALL,OT.55,)00T02020

o202 fLe g
HACIL I =HALIL)
I =ICeIL+
CONTITHUE
GOT01030
CONTINUE

LOOF FOR THE FIVE REGULATION LEVELS

Dot OZILEV=D. 6
IFCULALL GTFLOATILREOC(LEY) }}00TDI032
NACLEVImHAILEV)+]
ICCLEVI=ICILEVI+1
FEA{LEV)uPE
ENTACLEV)=ENY
CONTINUE

LEY=?

TWALL =0

G0TO1050
CONTINUE

NOILD WALL FROM EFT TO JOFT

bOLC40TIWALL=S5, 30

ALMS=0D,

ALFS=0,

IWSH=0

IWBF=0

IFLHAOV.EN.0)OO0TOL042 .

CORPUTE DARRIER ATTENUATION FOR EACH HOVING SOURCE INDIVIOUALLY

DO10ATIHOVEL » NHDY

ATTHCINDV)I WD,
TFCIHHMATHOIMOWVS JLE. TWALLYATTHOTHOV =WATT{TSM (R HDV )
IFCIHMNINCINOV) JLE . TWALL) TWSH=1

BLDNSHINLL» IMOV)=ATTHL IHOV)

ALMS=SUH(ALNS ) SLDN)

GOWTINUE

EONTIHUE

IF{NFIX.ER.0)BOTD1043

COMPUTE BARRIER ATTEHUATION FOR EACH FIXED SOURCE INDIVILUALLY

n010441FTXmi s NFIX

ATTFIIFIXI=0.
JFCINFHINCIFIXY oI.Ey IWALLDATTFUIFIX I mUATTC(ISFCIFIXDY )
IF(INFHINUIFIX) JLE, JWALL) JUBFw]
HLhuBFONLL o IFIX)-ATTFUIFIX)

ALFHaSUN{ALFE BLDONY

CONTINUE




P F TEW

ULY)

aoton

1040
1080

1051
1030
1010

COH LTI .
{ =HUI 150
BLnLLuSUNCALRLLthBﬂ) o~~~

1F THE WALL BLOCKS LINE OF 8ICHT. USE ONLY HALF THE k. -EB8
RESIDENTIAL ATTENUATION

ALHB=ALHE~ATTRES/2,
ALFE=ALFB-ATTRES/2,
IF(XHSH.ED-O)ALMBIQLHS’ATTRES/E.
IFIIHBF.Eﬂ.O)ﬁLFBHnLFE-hTTREBIQ-
lF(BLALL-BT-FLHAT(LREG‘LEU}))BDTOIOdo
CALL IMPACT

ALEVILEVI=DLALL

pLACLEVISFE

ENIACLEVI=ENT
hEN!nILEU)HENlh(ll-EMI
EﬂﬁlhtL[U)“ﬂLENﬁllUﬂLL!HCDBT
TWLEVISIWALL

CALLLEVELE (LEV)
HALLEVIsNALLEVI+1
lF(IP-ED.ﬁ)CALLﬂUTPUT(LEU)
LEVSLEVI

[F(LEV.OT.43080701050

CONTINUE

CONTINUE

HAXIHUM WALL LEVEL

CALLIMFACT

ALEV({7y=bLALL

FEAL(Z)=PE

ENTAL7)=EN]
BEN1AC7ISENTATL)-ENI
TWALLWHINO{ TWALL 30}
NACZImlnt2) 41

COSTALZ10,

1W(7)=INALL
lF(IHALL-NE-O!CBSTRI73-ALENB!HCOET‘!NﬂLL
CALLLEVELS(?)
lF(IP-Eﬂ-3)CALLDU1FUTI7)
IF{LEV.0T+4)00T02011

0201 0ILeLEVYS

PEALILI®PE ]
ENTACTL)=EN]
hENIA(IL)'ENlRIII-EN!
COSTA(IL)=COSTAL?)

CONTINUE

CONTINUE

SUN (IVER AREAB

D 0SILEV=10e?

PEYI(LEYISFEYISLEV) HPERILEV)
ENTYDILEV I =ENTYLLEVIHENTAILEV)
LENTYOLEVISTENIYDOLEVI $IERTALLEV)
COETYD (LEVI=COBTYIILEVI HCOSTA(LEY)
CONTINUE

CONT THUE

EONTTHUE .

SuN OVER YaARDS FOR EACH YARD TYPE

DOLOTALEV=1T




~~

non

12

13
1092

) 2000

22

23

' LEV FEY T by vkttt e e
ENTYT(LEV,ITImENIYT(LEVsIT)tENTYOCLEV) ~~
DENIYTLLEY, I3 mnENTYTCLEV, IT)4DENIYDILEV)
CORTYTCLEV, ITIeCORTYT (LEV, 1T)COSTYDILEY)
CONTINUE

IFCIDIS.EQOMNYDCC2, ITI=NYDC(24 1T 42
IFCIDIS.0T,0) INDEX=3

IF(INIE.0T,NAREAS) INDEX=4

IFCILIS.OT, 0)NYDCCINDEX s IT)aNYUR ¢ INDEX s 17041
IFCIP,atKaTO2000

PRINT TOTALS FOR YARD

WRITE{As34)

FORMAT{*OTOTALE FOR YARD’)

HRITE(&r41)}

WRITECSH v AICIRDUDLd I o dnlp2hislml 10)

WRITECArATINPE (PEYDD{T) o Im1 e 1)
WRITE(&rATINENT » CENIYDDIN) »I=1410)

WRITDCA 1L}

FORMAT(?0/ o ‘LEVEL “ 04Xy "PE’)BX ¢ "ENI’ 96X s 'DENT* + 8% ¢ "COST*
2 EX1'RATYOUXr'IC /)
WRITECS212ILREGCL Yo PEYDOUL) 2 ENIYOCL Y »DENIYDC1) »CASTYDL )y
2 NALL)

FORMATIIXA4» ACIPELD .20 14)

DO1092LEVeD 4

JeIC(LEVI/NAREAS

WRITECA 13ILREG(LEVI s FEYDILEV) rENTIYINILEVI s DENIYDCLEV) COSTYO(LEV) »
2 MHALLEVId

FORMATOLX: TAsALLIFELO.2) 5 24 T804XD )

CONTINUE

WRITECHe 1 2ILREGC? ) v PEYMUZ) 2ENIYL(7) 4 DENIYINZ) 2 COBTYIN 7 1 NALY)
CONTINUE

NYDSITI=HYD XTI+

GO TD HEXT YARD

ooTD1000
CONTINUE

ORAND TOTALE AND FROJECTIONE

WRITE(H+¢20) L]

FORMATL’ 1ORARI TOTAL FOR ALL YARDE’/70°,T28:* SANPLE’ s T?0»
2 PROJECTED' /D’ o 10X 208 YD 94X e *PE’ +8Xo "ENT “ s 6X0 'DERT’ r&X»
3 ‘COBT 33X 1»IXs*8 ICY)

n010911IT=1,8

WRITE A& 200 4YDTYPECT ¢ IT) s Imisd)

FORHATL 0’ ¢ ANAS)

FACTOR=0,

IF CHYDAITY JHE . OIFACTOR=FLOATINUACIT) ) ZNYDCIT)

NO10D2LEVAL .7

AFE=FALTORAPEIT(LEY IT) .

AENI=FACTORZENLYT(LEV,IT)

ALENI=FACTDRBOENTIYT(LEV,TT)

ACOST=FACTORACOSTYT(LEV, IT)

IFCLEVED, 1 s OR LEV.ERQ 2 IWRITELS» 22 ILREGILEVI s NTDUIT Y 4PEYTC(LEVSIT) »
2 ENIYTILEV o ITH s DENTYTCLEVe IT) +CORTYTSLEV+ IT) o HUNMCIT}+APE
3 AENTADENT+ACODST

FORHAT(AX+ A4 146,40 IPELD. 20 e 161 ACIPELDL2) )

JFLLEV.HE 1 ANIH LEV.HE « 2 YMRITEL &2 2L REGILEVY s NYDULET Y,

O PEYTALEVe IT)sENIYTALEVsITI o DENIYTCLEV [T} s COSTYTI(LEV:ITY,
3 HUMCITY APEAENT o ANENT » ACOST HNYDCCLEVIT)
FORBATIEX 12140 ACSFELO.2) ¢ 16+ 4LIFENC,2)418)

— L

PO




U

—

. 3000

3001
50

3100

4101
51

I'HENTHIN

i JHUE ) e~

NYH=0

HUHNH=D

DBOIDOOLEV=Y,?

NYDCHILEV) =D

HFECLEV =D,

HENI{LEV)=0,

HWOENIC(LEV)w»O,

HCOBT(LEV =D,

CONTINUE

no3oc1ITm,3 .

HYHRNYHEHTYIELIT)

NUBHENUMHRUNLIT)

NO3001LEV=],7

HYDCHCLEV Y sHYNCHCLEVY tNYDC(LEV IT)

WPECLEV ) mHPECLEVY 4FEYT(LEV IT)

WENY (LEV YaHENT(LEV) +ENIYTILEV,IT)

HEENTS o VI wHIENTCLEV) +DENIYT(LEV2IT)

HCOST(LEVIsHEOST CLEVI4COSTYTILEV,IT)

CONTINUE

WRITEC S 50)

FORMAT{ * OHUNP YARDS==ALL VDLUHES'/)

FACTOR=0D,

IF(NYH W NE . O)FACTOR®FLOAT CNEIMH ) ZNYH

DOIOOTLEVRL 7

APE=FACTORSHFPE(LEV)

AENI®FACTORSHENI (LEV)

ADENI=FACTORMINENI{LEV)

ACNSTaF ACTORSHCOST (LEV)

IFILEV.EQ. 1, 0RLEV.ER, 2IWRITE (6922 YLREG(LEV) s NYH s HFECLEV)»
2 HENTLLEWV) sHUENT{LEV) sHCOS T (LEVY s NUHH ¢ AFE»
3 AENI,ADENI»ACOST

IFCLEVLHE .1, ANDLEEV. NE 2 )WRITE( S 23ILREDILEV) ¢ NYH»
2 HPE{LEV ) sHENI{LEWV) sHDENT (LEV) s HCOST(LEV}»
3 NUMH» AFE s AENT s ATIENT e ACOST o NYDICH (LEV)

CONTINUE

NYFuQ

NUNF=0

§D3100LEVEL 7

NYDCH{LEV)=0

HPEILEV)I=0,

HENI{LEV)=0Q,

HEEMITLEV)=0, .

HCOST(LEV)I#0,

LONTINUE

1031011 T=444

NYFaNYF+NYD(IT)

HUMF =NUBE +HUB(IT)

IOJLOILEV=1,?

NYDCH{LEV)NYICHELEVY+NY DEILEV IT)

HPECLEW ) wHPE(LEVI+PEYT(LEV,IT)

HENT (LEV) »HERTC(LEVI+ENIYT(LEVIT)

HOENT (LEVISHIENT CLEV) {DEHIYTILEV, IT)

HCOSTILEV ) #HEDET tLEVI$COGTYTILEVSIT)

CONTINUE

WRITE(&eS53)

FORMATC*OFLAT YARDB-~ALL VOLUMES’/)

FACTOR=O0, .

IF CHYF o NE + 02 FAGTOR=FLDAT CNUNF ) /NYF

PO3LOILEY=1+7

APESFACTORSHFELLEV)

AENI=FACTORTHENT (LEV)

AUENT=FACTORIHOENE (LEV)

ey




N L
IFCLEV EO.1. 0 LEV.EQ, 7IWRITE( &1 22) LREGLLEV) sNYF rHPE(LL
2 MENT{LEVY s WDENT (LEW) s MEOSTCLEV) « HUHF ¢ APE ¢

3 AENTrAUENT+ACOST

di102
44
)
g
[ 400%
45
4004
A004
4007
| N
i
I Adoh
]
s '
4009
4010

Fat MIT Vi

IFCLEVLNE .3 o ANDGLEV NE. Z)WRITE CA¢ 23)LREBCLEVI s NYFy

2 HPECLEVY o HENE (LEY) yHDENT {LEV) yHCOST(LEV)
3 NUHF s APE o AERT s ATENT e ACDST o HYDEH(LEV)

CONTIMUE
WRITEL&sAL)

WRITECA»AZYC(RDOBI eI ) e el s2)I=1r10)

DO4004IT=1,0

WRITECA 2L IYOLTYPELT»ITorInd v dd
URITECA,44)

FORHAT{* SAMPLE‘)

WRITEC(Ae AIIHPE»(PETOL(T+IT)eIm1s10)

WIRITECA 4D YHENT s (ENITODCY o IT) 2 Imt0 200}

FACTOR~O,

IFCHTULIT) A NELQOIFACTORSFLOAT (NUHCIT) ) /NYDCET)

[ LL I LR TR YY)

PENH{II=PETDR{T IT)AFACTOR
ENIDICI)=ENITIR(IIT) #FACTOR
COHTTHUE

WRITEL&»45)

FORMAT (! PROJECTEL?)
WRITECGs43INPE. (PEDL(TI)»I=1+10)
URITECAs4IINENL (ENIDD{Y) 121,10}
CONTINUE

[040061Im1 910

FENR{I)mO,

ENIDIC(I)=0,

CONTINUE

DD400Z1T14]

1040071=1,+10
PEOR{TI=PEOD{IYHPETDOLILNIT)
ENIDDCI)=ENIDECIMERTTIOCINIT)
CONTINUE

WRITEL{4+50)

WRITECLsA4)
WRITE{Ls A3)HPEr (PEDR{L}¢Ta1+10)
BRITECAsAIINENTJ(ENIDBCT)»I=1,30)

FACTOR®0,
IFCHYHME «OIFANTOR=FLOAT C HUHN Y /NYH
N0400BT=1+10 L]

PEDNDC T baPERB(T ) SFACTOR

ENTORS D ImENIDR T)RFACTOR
CONTINUE

MRITECA+45)
WRITECAs AZINPEr (PEDBILI) s Tmisii))
MRITECArASIINENI» CENINDCT) e 151, 10D
10A0OTFI=110

FEDGB(II=0,

ENIUR{]}=0,

CONTINUE

Q40101 T=4sd

L40101n1 10
PEONCI}=PEDNCII4PETIDCE,IT)
ENITLDCT)mENIDNL{II4ENITOBCTIT)
CONTLNUE

WRITECA»%L)

WRITE{&sd4)
WRITEL(&ASINPE s (PEDD(I) 121410}
WRITECAr 43 INEHT s (ENIDDCT ) 3 Imy 4 10)
FACTOR»0,

IF (NYF W NE+ OYFACTOR=FLOAT CHUNF ) ZHYF

~—




40113

L040111=1.10
PEDR{TIAPEDB(I)SFACTOR
ENIDU{TIENTOR LY RFACTOR

EONT IKUE

WRITEL& 4D
URITE(H443)HPEF (PEDBIL) o Imlyi0)
URITE(Hs ABIHENT » (ENTDBLID » I=1010)
srTop

END




Tt

4.2 Function SUM (ALl, ALZ2)
ARGUMENTS: ALl noise level 1

AL2 noise level 2

PURPOSE: To compute the composite noise level of ALl and
ALZ,

i The flow chart for this function is shown in Figure 6,
and the computer code is given in Table 4,

Y.
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SUM = 10 AL1/10, 19 ALZ/10

Figure &. Function SUM Flow Chart
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A 2 NOISE LEVELS LOGARITHHIICALLY

FUNCTIONSUM(ALIALD) el
SUM=10.3¥(ALL/10)+10. XXCAL2/10.) ' .
' SUM=10,*AL0G10(5UM)
RETURN
END
i
i
f
|
!
|
{
!
.
I
i
i
b
3
I
L
|
]
|
P
!

Table 4. Function SUM Computer Code

-30=

el sk e




-—

e

.l

4,3 Punction 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.

-3l
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Diff = 10 AL1/10 _ 19 AL2/10

h 4

Ditf = 10 logqg{DIFF)

l

Figure 7. Function DIFF Flow Chart
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SURTRACT 2HD NOISE LEVEL FROM 18T NOTSE LEVEL

FUNCTIONDIFF(ALYL»ALD)
DIFF=10.xt(ALI/10')-10»**(AL2/10.)
DIFFSJO.*RLDGJO(HIFFJ '
RETURN

END

Table 5. Function DIFF Computer Code
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4.4 Function HEIGHT (IS)

ARGUMENTS:

PURPOSE:

DESCRIPTION:

or

IS noise source

To compute the minimum wall height necessary
to block line 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 ft, it is set to 50 ft.

With the notation in Figure 11, using similar
triangles, we obtain the relation

HEIGHT - 5 HS - §

DB DN
DB

HEIGHT = (HS=5) ~  + 5
DN

Diffraction effects are considered to be negligible when the
wall height is less than the minimum wall height (HEIGHT).
The property line, 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 Ffor each
source type. These constants are listed in Table 6.

The geometrical relationships are shown in figure 8,
the subroutine flow chart is shown in Figure 9, and the
computer code is listed in Table 7.

A i D] o T it i a4 e
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RECEIVER HEIGHT 5 PT
Is HS{I5} 18 HS(IS) Is (HS(IS)
1 10 6 10 11 B
2 1o 7 10 12 8
3 10 8 k] 13 10
4 10 9 1 14 8
5 10 10 1 15 15

Table 6.

Values of HS5{IS) for Each Source (IS)
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Figure 8. Geometry of wall, source and receiver
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AT ey

H.

H....

CONFUTE HEIGHT OF MWALL TD KLOCK LINE OF S1GHT FOR EACH SOURCE

FURCTIONHEIGHT(TS)
COMMON/RL/DBsIINMOV  DNF IX ATTIND ALENG WINTHs INALL
DIMENSTONHS(13)} '
DATAHS/7%10.93,92%1,92%B, 510,408,915,/

DEU=DE

IFC18.1.E,7)DNU=TINMOV

IF(ISGT.7)DNU=DNFIX

IF RISTANCE OF WALL T& FROPERTY LINE < S0FT» SET TO SOFT

IFCUBLT S0 )DNU=DONU-JFE+50,

IF(D[‘.LT-SO.)DE‘U:500 N

HEIGHT=DNRU/DNUX (HS(I8)-5,)+5. '
RETURN

END

\l

Table 7. Function HEIGHT Computer Code
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— 4.5

Function WATT (IS}

ARGUMENTS : IS

PURPOSE:

fo

DESCRIPTION: Th

DATA:

er
Ma
Fi
ft

¥
Th

WA

where

where c

The input
frequency
Table 8.

T LA Iie it Ey

PPRPRNHIC,

noise source

To compute the excess noise attenuation

r noise source IS from the wall.

e excess noise attenuation due to the
ection of a bharrier is computed using
ekawa's equation. With the notation in
gure 14, if DB <50 ft, DB is set to 50

a A+B-C, the path length difference.

e wall attepvation is given by
L2IN
™ = 5+10 lo
910 vann 121N
2w
. —
g

= wave length of noise source

1117 .
£

c
£
= gpeed of sound in air

a frequency of noise source = FREQ({IS)

data consist of the predominant sound
for each type of noise source, as listed in

-15=




The geometrical relationships are shown in Figure 10.
The calculation flow chart is given in Figure 11, and the
corresponding computer code is listed in Table 9.

IS FREQ(IS) IS FREQ{IS) 1s FREQ(IS)
1 550 6 550 11 550
2 550 7 550 12 550
3 550 8 1250 13 125
4 550 9 2500 14 1250
5 550 10 2500 15 550

Table 8. Values of FREQ(IS) for Each Source Type
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Figure 11, Function WATT Flow Chart




COMFUTE KARRIER ATTENUATIOM FOR EACH 'SOURCE

FUNCTIONWATT(IS)
o COMHON/RI/ZDB s DHMOV s INFIXsATTIND ) ALENG+ WIDTH» TWALL
DIMENSTONHS(15)»FREG(LS) )
['ﬁTAHS/?*lO‘ 13.92%1,92%8, 1 E0. 08015,/
DﬂTAFREG/?*SSO. p1250- 02*25001 12%X350.» 125. L} 12500 !5500/
DBU=RE .
IF(IS.LE.7)NNU=DNMDV
IF(IS.GT.7)DNU=DONFIX

IF DISTANCE DF WALL TO PROFPERTY LINE < SOFT. SET 7O SOFT

l‘.l“Jl -

IF(DR.LT S0, )DNU=LINU-NE+S0,
IF(DB.LT.50.)DBU=50.

A=SORT( (IWALL-HS{IS))XXx24+(DNU-LIRU)X%2)
B=SORT((IWALL~5.)%x2+DRUX%2)
CaSRRTICHS{IS) -5, )k 2+ DNUX%D)
BELTA=A+B-C

IF(YIELTA.LE.O. JWATT=E.
IF(OELTAWLE.O.JRETURN
FREN=z2,.*DELTAXFREQ(IS) /1117,
0=S0RT(2+%3.141592854%FREN)
WATT=S5. +10 . XALOGLOCQ/TANH(R))
RETURN

END

»

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 Lgns Legs Lmax 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 FPigure 12, and the computer code is listed in Table 10.
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N MOV =07

No

{ MOV=1

‘?
>
L gn (1 MOV] * L (1 MOV) — A () MOV)

Log (! MOV} = Ly (1 MOV) — A {1 MOV}
Limax (| MOV = Lrman {1 MOV} =~ Al MOV)

-

[ TmoveiMov+r |

Q

Lant § FIXI= Lyn (1 FIX) — AL FIX)
Lag [1 FIX) = Leg {I FIX} = & {§ FIX)
lmax {1 FIXE= Ly (FFIXY = A11 FIX)

‘L 3

[ IEIXmIFIX# ]

Y
= | MOV S NMOV?
] No
2
]
‘ Yes
No
' 1

i

Yes

| FIXg NFIX?

Figure 12, Subroutine LEVELS Flow Chart
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COMFUTE LDNs LEQ) LMAX AT FROFERTY LINE WITH WALL ATTENUATION

i}\l'l

SURRDUTTNELEVELS(LEV)
' COMMON/B2/ATTM(L0) sATTF(10) s SHMDN(7 220} 1 SHEQR(7 100 » SHMAX(Z 110 )

2 SFDN(7,10)SFEQ(7r10) rSFHAX (7,100 »NMOV,NFIX
IF{NHOV,EQ.0)GOTO100}

N01002IMOV=1,HHOV

SMON(LEVs IHOV)=SMON{1» IMOV) -ATTHC(IMNOV)

SHEG(LEV, IHOV)=SMEQ{ 1, IMOV)-ATTH(IMOV)

SHMAXC(LEV) IHOV)=SMHAX (1, THOV)-ATTH(INOW)

. .002 CONTINUE

2001 CONRTINUE
IF(NFIX.EQ.Q)RETURN
DO1003IFIX=1,HFIX
SFONILEV IFIX)=SFNIN(1s IFIX)-ATTF(IFIX)
SFEAULEVIFIX)=SFEQ(I2IFIX)-ATTF(IFIX)
SFMAX{LEVIFIX)I=SFMAXCI»IFIX)~ATTF(IFIX)
- 003 CONTINUE
RETURN
END

Table 10. Subroutine LEVELS Computer Code

=46~




a5 4.7 Subroutine LEVI1OQ (IS,IT)

ARGUMENTS : 15 noise source
I yvard type
; PURPOSE: ggocg?pute Lanr Legr Dmax ©of noise source at

DESCRIPTION: Using the general noise source equation for
noise sources 1-12, at 100 ft

(Ng + 10 Np) NpNgPaN|

= Ldn = SEL - 49.4 + 10 loglo NV
Max (Nd'Nn) NRNSPEN].
Leq = SEL - 47.3 + 10 logln Nv

! L = Lm + 10 loglo (Nl)

where SEL single event noise level
i Lm maximum level
| Ng number of daytime events

number of nighttime events
number of passbys

number of events per source
event probabilicy

number of sources in group
number of virtual sources

=
e}
H W WWHHN L

For noise sources 13-15 at 100 ft

Ldn a SEL - 13,8 + 10 logl0 [HlU1 + H2U2+ H303]
J Leq = SEL + 10 loglo [max (Ul,Uz,U3)]
' Lmax s Lm + 10 loglo [max (Ul,Uz,U3)]
where B1,H2,H3 = number of ‘hours source operating first,

second, third shifts respectively

Uy ,U2,U3 = number of sources operating first,
second, third shifts respectively

-dm
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For flat classification yards, there are four locations for
car impacts (IS5 = 8), instead of two as in the other vards.
S50 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
vards. So the noise level is scaled down by 4.771 dB.

DATA: The reguired input data is listed in Table 11,

15 SEL Lnm Np Ng Pe N; Ny
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 80 1 1 1 3 1
7 95 90 1 1 | 1 1
8 55 99 1 1 0.5 1 2
9 108 111 1 2 0.5 1 1

10 90 93 1 1 0.85 1 1

11 106.5 82 1 4 1 1 1

12 94.5 83 1 2 1 1 1

13 66 66 1 1 1 1 1

14 67 73 1 1 1 1 1

15 75 78 1 1 1 1 1

Table 11. Values for SEL, Lm' Np, Ns, Pe, Nl' Nv-
for Each Source Type -

The flow chart for this subroutine is shown in Figure 13.
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!
N
~49~

ik A e R TR e T S Ml T e e | ik e D e Wil b g s o et it e e

T e L A o il




3l

/\

’

1002

1001

COMFUTE BASELINE LINs LEQ@» LMAX FOR EACH SOURCE AT 100FT

SUBROUTINELEVIOO(IS,IT
COMMON/EB3/SLDN» SEQs SHAXSEDSENsHL»H2 H3» UL+ U2»U3
LBIMENSIONSIO00(15))SH(1S) yNF(LIS) I HES(LE) vEF (15 s NLI1S)
2 NS
DATAS100/95.v3%94., 3495194, 7108, 720.0108.5:P4.51 4641
2 6?'!751/

DATASH/7%¥90,r%Perl11,993.983:¢r820r86be

2 730!730/ .

DATANP/4%2s11%17

DATANES/B8%1:2¢1,4,2,3%1/

DATAEF/7%1.2%.5).85+5%1./

DATANL/4X1,2%3,9%1/

DATANV/7%1¢247%1/

SLON=O,

SEQ=0.,

SMAX=0,

IF(IS.G6T.12)60T01001

IF(ERWLE.O, ANDJEN/LE+O.)RETURN
SLDN=5100(I5)-49.,4+10,.¥ALOGI10C(ED+10. XEN)KNF{IS)XNES(IS)x
2 EFCISIKNLCISY/ZNVIISY)

SEO=5100¢I8)-47 «3+10.¥ALOG10CAMAXI(ELsENIANF(IS)IXNES{IS) X
2 EPCIS)ANL(IS)/ZNVI(IS)) :

SHAX=SM(IS>+10, XALOG1O(FLOAT(NL(IS))?
IFCIT.6T+6.0R+ITLE,Z.0RVIS.NE.8)GOTO1002
SLON=SLIN-3.01

SEO=SER-3.01

SHAX=8MAX-3.,01

RETURN

CONTINUE

IF{ISWNE+S.0R«IT.LE.SIRETURN

SLDN=5LDN-4.771

SEQ=SER-4,771

SMAXaSHAX~-4.,771

RETURN

CONTINUE

IF((HLE«O. ORVULLEVOW) sANDS(H2.,LE, O+ .OR.U2,LE.Q.)  AND,

2 (H3LLE.O0..OR,U2.LE.O0+)IRETURN

SLON=8100(18)~13.64+10.XALOG10 (H1*UL+H2XU2+HIXU3*10,)
UX=AMAXI(ULU2,U3) a
SEQ=8100(15)+10.%ALOGLOLUX)

SMAX=SM{TS)+10.X%ALOG10{UX)

RETURN .
END

Table 12. Subroutine LEV100 Computer Code
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4.8 Subroutine LEVBD (IS8)

ARGUMENTS ¢
PURPOSE:

DESCRIPTION:

where

I8 noise source

To compute Lin, Leg: Lmax at property

line, taking into éffect point or line source
attenuation, excess air and ground attenuation,
and excess attenuation due to intervening
industrial structures.

w=H,

DN
* 2 (DN~100) + 10 N lo9,, 757
W = total attenuatiocn

Wy = attenuation due to intervening indus-
trial area

a excess air and ground attenuation

DN = distance from source to property line
N = noise attenuation coefficient

]l for moving sources
2 for fixed sources

In the case of master retarders, if Lpay > 83 4B at property
line, Lmax 18 set to B3 4B at property line. Lgpn and
Leq are adjusted to reflect that fact.

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

I

wm

ALPHAG(IS) IS ALPHAG(IS) IS ALPHAG(1S)

(4, I i FUR X

0.002 11  0.002

0.001 6

c.001 7 0.002 12 0.002

0.001 8 0.005 13 0.0025
0.001 9 0.01 14 0.0035
0.002 10 0.01 15 0,002

Table 13.

Values of ALPHAG(IS) Ffor Each Source Type

The flowchart for LEVBD is shown in Figure 14, and the
computer code is listed in Table 14.

AL Nl 38 8y o 2 el e i R b b 4 17 ¢
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=5 o

DN
" DN-100) + 10n logyg{—1
Lmby+og (5o
|
-
Lan = Lyn=2
Leq = beq—2
Lmax = Lmax~4

b

[ &~ 1.,;1,,-33—]
4

Lan = Lan—24'

Log ™ Leg—4"

Limax B3

+

Picure 14. Subroutine LEVBD Flow Chart
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COHMFUTE BASELINE LLN, LEQ, LHAX AT FROFERTY LINE FOR EACH SOURCE

SUERGUTINELEVENII(IS)

COMMON/ELZDR INHOV DNFIX ) ATTINIGALENG 1 WIDTH TWALL
COMMON/ B3/SLDN: SEQ) SHAK s EDrENsHLrH2H3 UL U2 U3
LIKENSIONALFHAGC1S)
DATAALPHAG/4%.,001,3%,002,.,005,2%,01+2%X,0032,,0025,
2 ,0035,.002/ .
IF(SLDR.LE+ QO+ JRETURN

IF(IS.LE.7)UN=DNHOV

IF(1SLE«ZINATT=Y

IF(IS.6T7)DN=DNFTX

JF(IS.BT+7INATT=2
ATT=ATTINDFALFHAGCISIY¥(IN-100,)+10,. *NATTXALOGLO0(DIN/100Q,)
SLON=8LDN-ATT

SEQ=GEQ-ATT

SMAX =5NAX-ATT

IF(IS.NE,?)RETURN

IF(SHAX,LE,B83.,)RETURN

IF MR > 831k AT FROPERTY LINE, SET TO 83DkE

ATT=SMAX-B3.
SLON=SLDN-ATT
SEQ=SEN~ATT
SHAX=83.
RETURN

END

t‘

Table l4. Subroutine LEVBD Computer Code
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4,9 Subroutine NEWTON (D,NATT)

ARGUMENTS:

PURPOSE

DESCRIPTION:

D On input: initial distance to
start iteration
On output: distance from source
to the W noise contour

NATD Noise alternative coefficient
)l for moving sources
2 for fixed sources

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.

To find the root of F(d) = 0 using Newton's
method, approximate d by

d s dg - 90
0 = F'{dg)

and iterate. Stop when d-dp < l.

The flow chart for NEWTON is shown in Figure 15, and
the computer code is listed in Table 15.
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dl » do - F(do)
Fldg)

[ -dg|< 17
" Yes

No

o

Subroutine NEWTON Flow Chart

Figqure 15.
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FIND RODT OF ALGERRAIC EQUATION USING NEWTON‘S KETHOD

- SURROUTINENEWTONCN/NATT)
~ DpO=D .
:f"Ba CONTINUE
DN1=00-FFF (N0 RATT)
X=ABS(D1-D0)
IF(X,6T«1 00201
IF(X,GT.1.)60T01001
n=01 .
RETURN
END
|
‘!
R
! i
| |
Lo
i F
|
%
|
!
; A
|
;
1
i
1 Table 15. Subroutine NEWTON Computer Code
.E,f'\
-
-56-

fpaii

g e it e - el i




ARGUMENTS :

PURPOSE:

DESCRIPTION:

t where

4,10 Function FFP{D,NATT)

D Distance from source to noise
contour W
NATT Noise attenuation coefficient

1l for moving sources
2 for fixed sources

FFP(d) =_§§%)

is used in subroutine NEWTON.

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

ri{d)
F'(d)

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

F(d) = 10n log,, (55) + 2 (d-DN) - ®

10n
F'(d) = TTog 1074 + a .

noise attenuaktien coefficient

NATT

excess air and ground attenuation
distance from noise source to property
line

total noise attenuation

= distance from noise scurce to noise
contour W

n

oiE  gle
=z
K WM

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

a
moving sources 0.002
fixed sources 0,005

Table 16, Values for a for Source Groups

. The flow chart 1s shown in Figure 16, and the
L~ code ig listed in Table 17.
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Figure 16. Function FFP Flow Chart
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WL

MOISE ATTENUATION FUNCTION (OF DNISTANCE) FOR NEWTON

FUNCTIONFFF(DsNATT)
COHMON/B&/DN1AF 1 ATT |
Fa10, sNATTXALOG1OCD/DNY +AF X (D-DN)-ATT
FP=10,¥NATT/ALDG (10, ) /D+AF

FFR=F/FP

RETURN

END

'5

Table 17. Punction FFP Computer Code
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4.11
ARGU

PURP

DESC

and
and

Function AREA (NATT)
MENTS: NATT noise attenuation coefficient
1 for moving sources
2 for fixed sources
0S8E: To compute the area between two noise
contours.
RIPTION: 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 - WABC}
- (sector AB'C' ~ WAB'C')

dzzcos_l (%) - DN d% - py?

2 2

2 DN
(EI) - ON 4] - DN

- -1
dl cos

Diagrams of the impact areas are shown in Figures 17
18. The calculation flow chart is shown in Figure 19,
the computer code is listed in Table 18,
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Figure 17, Noise contours for moving sources
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Figure 18. Noise contours for fixed sources
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Figure 19. Function AREA Flow Chart
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P

~ 001

© 002

T

AREA TNSINE DR HAND

FUNCTIONAREA{NATT)
COMMOR/ZEL/DEr INMOV s DNFIXsATTIND P ALENG WIDTH IWALL
COMMON/EBZ/D1,D2 :
SEG(R)=Dx*¥2%ACOS(DNFIX/N)-NNFIX*SQRT(I*%x2-DNFIX%x%x2)
GOTO(1001,1002) s NATT

CONTINUE

FOR MOVING SOURCES, AREA IS A RECTANGLE
AREA= (12-D1) XALENG
RETURN
CONTINUE

FOR FIXEDIl SOURCES, AREA 1S FART OF AN ANNULUS
AREA=SEG(D2)~SEG(NL)

RETURN
END

Table 18, Function AREA Computer Code
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4,12 Subroutine IMPACT

ARGUMENTS:

PURPOSE:

DESCRIPTION:

ALGORITHM:

None,

To compute the noise impact {PE, LWP) in 1-4B
bands and 3-4B bands from all the noise
sources.

Compute the impact from moving and fixed
sources separately, using 1-dB bands. Sum
these inte 3 dB bands for the 3-dB band

output.

Total LWP = LWP (moving source) +
IWP (fixed source).
Total PE = Max [PE [(moving sources),

PE {(fixed sources)].

CGiven noise level at property line {Lp),

check for noise level at the end of residential
regioh (Ly,). Ly is set to be the maximum of
Ly and 55. (So, if Ly < 55, impact computation
stops at 55. If Ly > 55, impact computation
stops at the boundary of the residential

area.)

Take the largest integer smaller than Lp (L).
Compute d (Lpg-L) using Newton's method

PE = Population living inside the noise contours
Lg.,L

Lp + L
(=51 - 35 (pp)

20

LWwp =

Let Lg = L
L = L-1

Continue until L < Ly (if L < Ly, set L = Ly).

The flow chart is shown in Figure 20, and the computer
code 18 listed in Table 19.
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Figure 20. Subroutine IMPACT Flow Chart
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1003

1021
11022

COHFUTE H/N NOISE IHFACT

SURROUTINEINFACT
COMHONZBRI/ZDR IRMOV INFIX s ATTINDPALENG P WIDITH TWALL
COHMONZB2/ATTHO1O0) pATTF(10) 1 SHUN(?» 10 SHER(710) ) SHHAX (71100

2 SFON{(Zr10)»SFER(7110) +SFMAX(7110) rNHDVINFIX

COMMOIN/BA/FPEIENT» BLALL s ALWS ALFSrALRG » FIOFY
COMMON/BSE/INI AF P ATT

COHHON/ZB?/70L)D12

CONMON/RS/PEDECIOY rENIDECL10) s DER(10)
DIHENSTONPEDRBM(10) +PEREF(10)
DATAAGM P AGF/.002, . 005/

FE=0.

ENI=0,

FEN=0,

ENIN=0.

FEF=0,

ENIF=0.

fio10201=1+10

PEDEM(I)=O,

PEDRF(I)=0.

FEDRB(I)=0.

ENIDRC¢I)=0,

CONTINUE

IF(BLALLLLE.55. YRETURN
IF(NHOV.EQ.0GOTO1001

COMFUTE THFACT DUE 7O HOVING SOURCES

AF=AGHM

ODN=DNMOV

ALO=SUNCALKMS»ALEB)

IF{(ALO.LE.SE,)GOTO1001L
ALE=ALMS-10.%ALOGIO((ONFUIDTH) /NN -4F*WIDTH
ALL=SUHCALE,ALBG)
ALL=ANAX1{55, ALL)

0t=0N

p2=11

AL1=ALO

Li=ALl

AL2=FLOAT(LL)
IF(AL2.EQ.ALLIGDTO2002
CONTINUE

AL=(AL1+AL2) /2,
I01021I=1,10

J=11-1
TF(AL.GTDRE(J)IGOTOLO22
CONTINUE

CONTINUE
ATT=ALMS~-BIFF{AL2sALRBG)
CALLNENTON(D21)
Z2=AREACL Y XFORU/52BO . XX2
FEDRM(J) =PEDRM(J}+2Z
PEM=FEM+2Z
2=a2k{AL-55.)/720,
ENIDBCJIY=ENIDB(II+2Z
ENIM=ENINM+2Z ‘ .
CONTINUE Table 19. Subroutine IMPACT Computer Code
AL1=AL2

IF¢(ALL1.ED.ALL)GOTO1001 .

AL2=ALL-1, —§7-

ni=x2

IFCAL2.LT. ALLYALZ2=ALL

rATAINNT
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DOHOH~

ti

1005

1023
1024

010

© 1028

ITFohFixR, e 0JE0TOICID

COMFUTE IHFACT DUE TO FIXED

ON=DNFIX

AF=AGF
ALO=HUM{ALFSALEB)
IF{ALO.LE,55.)60T01010

ALE=SALFS-20.¥ALOGIO((UNFIWIDTHY /IIN) ~AF XWIDTH

ALL=SUM(ALEsALEG)
ALLmAMAX1(55.sALL)
n1=0N

N2=01

AL1=ALO

L1=AL1

AL2aFLOATILL)
IF(AL2,EQ.AL1)G0TO1004
CONTINUE
AL=(ALI+AL2) /2,
fint10231=1,10

NETERS

IF{AL ,GT.DBR(J))GOTD1024
CONTINUE

CONTINUE
ATT=ALFS~-LIFF(AL2)ALRG)
CALLNENTON(D2,2)
Z=AREA(2)EPDPU/5280, 2k2
PEDBF(.J)=PEDRF{.J)+2
PEF=PEF+2
Z=2¥(AL-55.)/20,
ENIUB{J)=ENIDE(J)+2
ENIF=ENIF+Z

CONTINUE

AL1=AL2
IF¢{AL1.EQ,ALLIGOTD1010
AL2=ALL1~1.

ni=n2
IF{AL2. LT ALL)ALZ=ALL
GOTO100S

CONTINUE

LUPF IS SUM OF LWF OF FIXED AND

SOURCES

HMOVING SOURCES

PE IS5 HAXIMUM OF FE OF FIXED AND MOVING SOURCES

PE=AMAXLI(PEMIFEF)
ENI#ENIM+ENIF
L010251=1,10

PEDEB{I)=ANAXL1(FEDEMC(T ) FEDRF (1)}

CONTINUE
RETURN
END

-




4,13 Subroutine QUTPUT

ARGUMENTS :

PURPOSE:

LEV

{i.e.

To print

{LEV)}

level
baseline

out a table

regulation levels 1-5 respectively
maximum height wall level)

of noise levels (i.e.,

Lan: Leqs Lmax 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.

15 ABBREVIATION DESCRIPTION
1 HS Hump switcher
2 MS Makeup switcher
3 Is Industrial switcher
4 cs Classification switcher
] I8 Inbound train
6 [+): 31 Outbound train
{road haul)
? 0B2 Outbound train {local)
8 CI Car impact
g MR Master rvetarder
10 IR ‘Inert retarder
11 cr Crane truck
12 GT Goat truck
13 IL Idling locomotive
14 RC Refrigerator car
15 LT Load test
Table 20, Noise source code.

The flow chart is shown in Figure 21, and the computer
code is listed in Table 21.

TR R R R
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\ Write Title

4@

erte Ldn- Leq» Lrﬂux
For Each Source

I

4—.
1

<>

Wme Ldn Lege m“
fnr Each Source

'V

Write Levei, PE, LWP
A LWP, Cost, Wall Height
RETURN -

Flgure 21. Subroutine OUTPUT Flow Chart
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DUTFUT SUBROUTINE FOR EACH NUISE LEVEL

SUBROUTINEQUTFUT(LEV)
! COMHON/B2/ATTRCLO0) vATTF(I0) s SHION(? 10 SHER(7910) s SHHAX(7:10)
2 SFON{Z¢10)+SFEQ(Z:10) +SFHAX{Z910) »HHOVINFIX
COMMON/BS/LREG(?2) s TSM(10)2ISFCI0) 2 ALEV(Z) 1 PEACZIIENIACZ )y
2 DENIACZ)COSTALZ) P IW(T)
DIMENSIONSOURCE (1S
DATASODURCE/*HS  » 'MS ¢ /I8 3 "CE8/ s 1R ' QRLy'ORZ s 'CI* ¢+ *HR IR’ »
2 'CT y'GT s IL s *RC LT/
: IFCLEV EQ. L. ORJLEVVER+2)WRITE(&sSILREGI(LEV)
= FORMAT(? 0 rA4)
' IFCLEV.GT 3 o ANDCLEVI LT 2YURITE(S16ILREG(LEV)
H FORMAT(?0’214) -
WRITE{(&,1)
FORMAT( O s TBe 'SOURCE* 22X *LUN’ 13X s LEQ’ 23X " LHAX " /)
IE(NMOV.EQ,0)GOTG100L
N01002IMDV=1, NHOV
WRITE(EL»2)SOURCECISM(THOV) ) » SMON(LEV THOV) » SHEQ{LEV» IHOV)
2 SHMAXCLEVIMOY)
h FORMAT(T10s44:3F6.1)
21002 CONTINUE
: 001 CONTINUE
: IF(NFIX.EQ.0)GDTO1003
DO1COSIFIX=1 ) NFIX
WRITEC(A)2ISOURCECISFIIFIX) ) e SFINCLEVsIFIX) ySFEQCLEVIFTX),
2 SFMAXCLEVSIFIX)
1004 CORTINUE
003 CONTINUE
S WRITE(5:3)
{a FORMATC('0“» T8y "LEVEL’ +4Xs "FE 1BXr "ENI‘ s &Xr *"TIENI 7+ 4X 'COST />
] 2 4XsWALLY/D
f WRITECSs4)ALEVILEVI »FEACLEV) sENTACLEV) s NIENIA(LEV)I s COSTA(LEV)
I 2 TW(LEV)
-4 FORMAT(TRsFS.1s4C1FELI0.2),I6)
! RETURN
END

—
—
———

‘5

Table 21. Subroutine OUTPUT Computer Code
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4,14 EUNCTION ALNGTH (ISCE,UX)

ARGUMENTS ;

PURPOSE:

ISCE Noise source selected: 1 for IC
2 for RC

ux maximum number of cars

To compute the length of local wall reguired
(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
£t. on each end for extra shielding.

For RC, they are each 2 ft. long,

IETZ R IPIREpEFRE SRR RIREPIRE St




’Ux

ALNETE “
frie
TH= (00 + 70 # }__,(
75 E'ET
_ - 174

AL
NETH= 21#py

1




VARRIER HALL Y s
FUNCTIONALNGTH S TECE#UX)
IFTISCEEQ, L YALNGTH=100, 70, 3UX
TEL1BCE.EO,2YALNATIIAZL . 3UX
RETURN

END

CALCULATE LENDTH OF CARS (1,E: LENOTH OF HOISE




i ARGUMENTS ;

PURPOSE:

P DATA:

4.15 Subroutine CHANGE (ISCE)

ISCE Noise source selected: 1 for IL
2 for RC

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 f£t. 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 f£t. height is reached.

Return codes:

Icc = 0 no wall built, already in
compliance.

cc =1 required attenuation attained
with wall.

ICC = NAREAS + 1 maximum height

+

SOURCE WCOST
SQURCE STANDARD AT 100 ft . COST OF WALL

604B $10/sq. ft.
6348 $10/sq. ft.

()
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SUBRoUT/NE CHANGE (T5CE)

4

TTVEN

AL
bEL - M ;uf( Lég(fﬂn) - soveds'fz$CE))/(L¢Z~(P@F’//J'.¢) —TBI'&-%? ]

4

| IHﬂLL=§}

&

v
[—n WATTS (zgce_j

@m;m

IunLL-JuAu.H

/ﬁ L:;,,n\

YES . f
Y

1€C = pnAREAS+H [\

lco STAG) = ALNGTH A TwALLfe |

-

SLpN = SLON-ATT

S EQ = sEQ-ATT
aMAr = SMBx- ATY

J

RETURN




&

1

8 .
o
E

1001

1002

2

e BULA e e B LT bl Br Y MR e

MEER ERRECTED

EURRDUTINECHANDBE{ IBCEY

COHMON/DL /00« DHHOV s DNFIX2 ATTIND e ALENG e MTDTH TWALL

COMHON/BS/BL 0N BED e GHAN) ET ENe HL o H2oHI U1 v U2 U3 ATT

COMHON/ UGS ZLREDC7) e JEHLID) 2 IBFLL0D e ALEVIZY s PEAIZIIENTALT? ) »
LENIAL?)»COATACZ) 2 1W(7)
COHMDN/ S/ TRIG ICC f NAREAS
DITHENSIONSOURCEL2)
DATASLURCE /4041 63,/

DATAWECHBT/10./

1CCe=0

IF(SEDLT. TRIGIRETURN

LELI=SEO-TRIG

S100=GCOATY
1F{8140.L7.80URCE{ ISCE) YRETURN
DEL2=100-S0URCE(ISCE)
DEL=ARINI ¢ DEL1/DEL2)
UXaaRAXL (U Y U2, L3)

001001 IWALL =5+ 30

ATT=UATTEC IGCE)

IFCAYT,GT. DELYOOTOLO02

CONTINUE
COSTA(L)=ALNGTHLISCE,UX)830.3WCAST
TW{1)=30

ICC=HAREAS+H1

SEQ=SEQ-~-ATT

ALIN=ELAN-ATT

EMAX=SHAX-ATT

RETURN

CONTINUE

1CC=1

COSTALL ) =ALNGTHUISCE LX) 0 TWALLINEOST
IWE1) =TUALL

SEQ=SEN-ATT

SLON=SLDN-ATT

SHAX=SHAX-ATT

RETURN

END




4.16 Function WATTS (ISCE)

ARGUMENRTS: 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:
HS FREQ -
SOURCE HEIGHT PREDOMINANT FREQUENCY
1 (IL) 10 f£t. 125 Hz
2 (RC) 8 f£t. 1250 Hz

e e A8 sl T P e o




— FUNCTIon  WATTS (75¢€)

i [Duv bR

3
fvgu _Dw-g]

A ‘[Czwnu I-t—sasce':) +¢r

=\ @uat-5) + Dsu™
¢ —"\[QJS(z;ce)fsff puy

')
[ PELTA = A+0-c

_ J FREM = Z*'Deunrpeg@(zsce)/n?(

e @:\/27{ fFEZM—} i
,L -t

[&i]
WaTTS= § 4 10 ij dhl\Q)/

&
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1-,’)

CALCULATE NDIBE LEVEL ATTENUATION DUE TO SOURCE
DARREER WALL

FUNCTIDHWATTB{ISCE)

COMHONA DL /DT DNHOV ) DNFEX s ATTINT ALENG W1 THALL
NITMENSTORKNS(2 M FREQC2)

DATAHSZ1 02047

DATAFRERZ3254 232804/

INUsDIHFIX

Lou=fiiu=4.
ARSORTCTUALL-HB(ISCE)Y ) #3244, )
IESART (L TWALL=5, Y x324BUs$2}
CaGORTCCHECTERE) -5, )02 24 DIHLI4# D)
IELTA=AI EB-C
IFCHELTALE O, )UATTS=0,
1IFERCLTALE O YREETURN

FREN"2, $DELTAIFREQ{TECE) /1117,
DeBORT(2, #3,141572454%FREN)
UATTSRS, +10.24L,0G1040/TARHIQ) )
RETURN

END

b o i e R VL M“““k;‘:"‘ﬂ
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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 ocutput, see "RYNEM User Manual.”

for Airline, Milwaukee, Wisconsin, a type 1 yvard {(low volume
hump), the population density is 10,152 with a usage of 0.43.
So the effective population density is 10,152/0.43 = 23,609.
The background noise level is, according to the 100 sites

equation,
10 logy(10,152) + 22 = 62.1 dB

Notice that 62.1 > 54, so Lgg is set to 54. The yard has
five areas: Rl, Ci1/R, C2/R, R2, R3, For Rl, we have:

length of track = 1,500 ft

L}

width of area = 8,000 ft
DB = 100 ft

excess industrial attenuation = 0

excess residential attenuation = 8 dB
DNM = 250 £t
NMS = 3

NMF = 0

oty F L e LA




b4,

i o~
43 '
LOW VOL HUWP
HEDIUM vOL HURP
HIOH VDL HUHP
LOW YOL FLAT
HEDIUN VOL FLAT
HIGH VOL FLAT
INDUSTRIAL
SMALL INDUSTRIAL
S5 50.61.84.47470.73.76,7%.82,
5550
sa-4A1
A1-54
6467
67-20
20-73 .
73-74
74679
79-82
>a2
BL  Hu
9 9% 99 PP 99
3
AIRLINE: MILWAUKEE: Wl 110152, +43
R1 1500, 4000, 100, o, - 250, 0.
119, 2.
85,2 244
45,2 2.4
Ci/R 1000, 0000, 0, 0. a8. 100, 250.
8.2 2,4
65,2 2.4
P44, 2467,
C3/R 1000, 28000, 0, 0, : 100, 250,
T 85,2 2.4
&5.2 244
B&&4 . 247,
R2 1000, 0000, o, 0, a. 100, 250,
55.2 2.9
45.2 2.4
BA&4, 267,
10179, 70,
R3 2000, 8000, L 0, a. 100, 0.
28, 3.
11, 4.
55,2 2.4
21.3 X
ROANOKE RMTANOKE: VA 34520, bl
Ci 1000 5000, 300+ Q. 4, 1000, 700,
195, 34,
13 2. . 0. 12 12, 12,
13 a, : g. 4, 1. 1.
C2/R 1000, 5000, 200, Q. 4, 500, 1000,
A5, 20,4
7d.8 1.3
v2182, 014,
CI/R 1000, 5000, 0. 0. 4, 200, 700,
ana. 20,
7%.0 1.3
a8z, 016,
R1 1000, B000. 200. 0. 4. 100, 400,
531.2 &:7
428.9 4.2
o102, 0610.

23 (2R}

2

15




28.
7%,

at.
n2.
a3,
na.
a5,
O6.
07,
ba.
87,
0.

("4 Tavdvey

?5.0
C3/R 1000,
S31.2
&20.9
B2102,
CasR 2000,
242,
353,
R2 2000,
242,
353,
C7/R 1000,
u31.2
42B.9
75.0
1215.3
CR/R 3000,
531.2
&£28.9
75.0
C9/R 2000.
S531.2
608,99
75.8

[ LI

1.3
4000,

4.7

a2

aie,
4000,

14,

20.
4000,

14,

20,

4000,

8.7

e 2

1.3

0.
3000,

4.7

4,2

1.3
4000,

&7

6.2

1,3

iy

200,

[+

150,

0.

.

0y

0.

0,

O,

0.

L

4,

RN

100.

200,

d00,

200,

oo,

200,

fhy

400,

0.

0.

160,

o,




REGULATEN LEVELS ARE ?? ?° 9 99 79

ATRLINEs WMILWAUKEE, WI

FOP LEN USAGE EFF FOP  BKGIH # AREAS
10152.,0 0,43 23409.3 AR, 5
AREA  LENGTH UWIDTH  DE b1 DR DH4  DNF HME NFS
K1 15%00. DOOO, 100. 0. O, 250, 0. a o
OH BANDS FOR DASELINE
55-50 G0-41 41-64 s4-47 47-70 70-73
PE 1,44E403 2,56E402 0.0 g.0 0.0 0,0
ENI 7.00E401 5.30E10%f 0.0 0.0 0.0 0.0
BL
SOURCE LDN  LEG  LHAX
H3 54,0 59,4 85,7
b 40,7 SGH.4 90,5
onl 40,7 58.4 P0.5
LEVEL FPE ENI DENT CosT WALL
4741 1,71E403 1,32E402 0.0 0.0 o
Hu
SOURCE LODM  LEG  LHAX .
HE 44,0 59.4 85,9 .
ip 60,7 355.4 90.5
opl 40,7 TS5.4 90,5
LEVEL FE EHI hENT cost WALy
47,1 1.71E403 1,32E+02 0.0 0.0 o
AREA LEHOTH WIDTH O O DR DHM  DiWF NHS  NFS
CL/R 1000. BO0O, 0. G. 6. 1100, 250, n 1
DU BANDS FOR DASELTNE
u5-50 50-41 A1-~54 44=87 &7-70 20-72
i3 6.51E402 1.25E402 3.47E~02 0.0 0.0 0.0
EMI ALSIE0Y D.B7EHOL 1.04E-02 0.0 0.0 0.0

nL
S0URCE LODN LER LHAX

LOW VDL HUHF

73-74

0.0
0.0

?23-74

0.0
C.0

724279

0.0
0.0

74=7%

0,0
0.0

29-02

0,0
0.0

79-82

0.0
0.0

0.0
0.0




h Bl ttp v

— . 59 o~
HR 45,8 #0.9 83.0 !
LEVEL  PE Ent LENT coaT UALL
70,2 7.74E402 7,39E401 0,0 0.0 o ‘
HU

SOURCE LDH LEQ  LHAX

1 &S0 59,4 944D
ohi 3.0 H9.4 94,8
HE 4%.0 60.9 B30

LEVEL

PE ENI DENT £ast WALL

70,2 7.74E402 7.37E401 0.0 0.0 [+}

AREA  LENOTH

caskR 1000.

DR DANDS FOR
S5-58

PE 6. GIE+OR
ENI 4,33E+01

.

WILTH DB DI LR DNH  [INF NH& NFS

nooe. 0, O, B. 100, 200, 2 1
BASELINE

u0-41 41-54 £4-67 472=70 70-23 23-74 74=7% 79-02
1,25E402  3,47E-02 0.0 0.0 0.0 0.0 0.0 0.0
2.76E401  1,04E-02 0.0 0.0 0.0 0.0 0.0 0.0

SOURCE  1LDN  LEG  LHAX

1 45,0 59,6 94.8
ong ¥6%5,0 59.4 94.0
ct 4%5.1 40,2 90.3

LEVEL R ENI DENI cosr WALL
49.9 7.74E402 7.09E401 0.0 0.0 [*]
HW A
SOURCE  LDN LEQD  LhAX
IR 45,0 5B5%.46 94,8
on 45.0 S%.4 94,0
c1 6%.1 40,2 90.3
LEVEL PE ENI DENT EO8T WALL
6%.% 7.74E402 7.09E401 0.0 0.0 0

AREA ' LENGTH
R2 1000,
DI BANDE FOR

55-50

PE 44SIEHOD
ENI A, 64E101

WinTH DR Y DR DNH  DNF HHS  HWFa

8000, 0, 0. B8, 100, 250. 2 2
BASELINE
So-41 6164 &4-57 &7=-70 70-723 73-74 76719 79-82
1, Q%E4102  3.47€-02 0.0 0.0 0.0 0.0 0.0 0.0
2,95E+01 1.04E-02 0.0 0.0 0.0 0.0 0 0.0

0.0
0.0

>p2

0.0
0.0




-~ ~~
GOURCE LDN  LED  LHAX '
1B 45,0 57.4 94,8
31339 a45.0 59.4 94,0
CI 45,1 40.2 90.3
IR 59,8 %4.8 03.5
LEVEL FE ENT LENY CosT WALl
70,3 7.75E402 7.59E401 0.0 0.0 1]
HiW
SOURCE LON  LED  LHAX
IR 5.0 %%.4 94,0
1] 45,0 &%.4 ?4.0
.- CI 45,1 40,2 90,3
IR 59.8 54.8 83,5
LEVEL FE ENI DENE cosT WALL
70.3 Z.75E402 7.5FE401 0.0 0.0 0
AREA LENGTH WINTH ] DI DR WA IINF HHE  HFS
R3 2000. BODY. 9, 0., B., 100, 0. 4 0
DR BANDS FOR BASELINE
55-58 SH-61 A1-54 &4-47 &7-70 70-71 73-724 76=-79 ?9-82
PE 1.28E403  3,22E402 5.57E401 0.0 0.0 0.0 040 0.0 0.0
ENI B.24E401 4.B4E40f 1,B2E#01 0.0 0.0 0.0 0.0 0,0 0.0
L
SOURCE LDN LEG LHMAX
[
-] 63,4 58.7 %0.0
18 64,7 40.1 90,0
Ib 45,0 H9.4 74.B *
on2 54,2 48,0 %0.0
LEVEL FE EMI DNENI casT WALL
49:3 L.P3IE403  1.4PE102 0.0 0.0 ¢
Hu
SOURCE LIDN LEO LHAX
ni 43,4 S0,7 70.:0
18 64,7 60,1 920.0
H 63,0 5%.4 %4.8
on2 54,2 4AD0.B %0.0
LEVEL PE ENI HENI casT WALL
49,5 1.93E103 1,49E102 0.0 0.0 o

TGTALE FOR YARD
Dh DAMDS FOR BABELINE




B -5b £0-4 & B Y I EF T TR B b gy -

PE 4,94E+03  F.04E+02 D.5BEH01 0.0 0,0 0.0 0.0 0.0 0.0
ENI 2,%4E402 2.07E402 1.B2E401 0.0 0.0 0.0 0.0 0.0 0.0
LEVEL PE ENI DENT CasT HA Ic
]
Bl 5.97E403} 5,22E402 0.0 0.0 ]
%7 5.97E+403 L 22E402 0.0 0.0 S 1
99 5.97E+03  5,22E402 0.0 0.0 1 1
99 5.97E+Q03 S5,J2E402 0.0 0.0 5 1
29 5,97E+03 5,22C+02 0.0 0.0 ] 1
g% S.97E+0} 5.22EH02 0.0 0.0 S I
MW S.P7E403  5.22E402 0.0 0.0 S
ROAHOKEs ROANDKE» VA HIGH VOL HUHF
POP DEN USAGE EFF FOF IKBD & AREAS
4520,0 0.41 7409.0 58,4 11

AREA  LENGTH WIDTH bh DI DR BNA ONF NHS HNFE

LX)

c1 1000, G000, 300. 0. 4, 1000, 700, 1

DD RANDS FOR BABELINE

5%5-50 SH-61 bl-44 b4=47 47=-20 70-73 73-74 74-79 ?9-02
PE A.72E+02 2.23E4+02 4.00E4+01 0.0 0.0 0.0 0.0 0.0 .0
ENI 7.10E+401 ©.07E401 1,74E401 0.0 0.0 0.0 0.0 0.0 0.0
nL
BOURCE LDON  LEQ LHAX
HS A4, T9.4 79.]
IL &4.4 UB.4 50,4
LT &1.9 82,9 4&5.9 N
LEVEL PE ENI DEHT COsT WwaLL
£9.1 B.A3EHOR  1,49E402 0,0 0.0 [}
nw
SQURCE LDN  LEQ LHAX
. H3 44,3 9.4 7741
L 84,4 5.4 504
LT 43.9 42,9 45.9
LEVEL FE ENI LENT CosT uAakL

49.3 B.A3E4+02 1.49E402 0.0 040 -]
AREA  LENGTH WIOTH (] Dl DR DNH INF NNS  NFEB
.DZIR 1000, 5000, 200, €. 4. 00, 1000, 2 1
DI DAMKE FOR DABELINE

>82

0.0
0.0




b bk ey [N IR] Hy pt VEARr ATl I -] ipTey Y rhid
- -
1+21E403  3.44CHG2 1, EOE402 3,71E40) 0.0 0.9 : 0.0 0.0 0.0
hord ?.54E40% 1.,07E+402 S.O1EHO0Y  1,03E+01 0,0 0.0 0.0 0.0 0.0
hL
SOURCE LDN  LED LHAX :
15 44,3 U9.4 02.4
an2 50,4 47,5 u2.2
HR 69,8 &5.1 B2,0
LEVEL FE ENI DENT cCosT WALL
71,0 1.75E403  2,7vE+02 0.0 0.0 o
Hu

SO0URCE LDN  LER  LHAX

18 44,3 59.4 B2.4
oDz 50,4 A7.5 02.7
HR 6%.8 45.1 62,0

LEVEL  FE ENI HENT cost HALL
71,0 1.75E403 2,79E402 0.0 0.0 0
AREA LEHOIH WILTH il DI TR DHM TItHF NMS WIS
CA/R 1000, 5000, 0. 0. 4., 200, 700, 2 1
DR DANDS FOR DASELINE
55-50 58-51 41-84 s4=47 47-70 70-73 73-74 75-79 79-02
PE 4.59E402  1,45E402 A.77E401 1,49E401 0.0 0.0 0.0 2.0 0.0
ENI 3.2BE401  3,12E+01 2,49E40)1 7.09E400 0.0 0.0 0.0 0.0 0.0
Bl,
SOURCE LIN  LEG  LHAX .
IS 60,5 43.8 B8.9
002  55.1 52,1 Ba.0
€I 5B.8 54,2 79.1
LEVEL  PE ENI BEN1 cosT NALL
49,3 6.05E40) 9.,40E+01 0.0 0.0 [+]
.
SOUREE LIN  LEG  LMAX
I8 40.5 43.8 04,9
081 55.1 52.1 84.8
€I 58.8 54.2 79,1
LEVEL  PE Ent hENT cost uALL
' 49,3 ABEEH0D 9,40E401 0.0 0.0 o
AKEA LENOTH WIDTH DK DI DR DIINW  ONF  NHE NFE

i

282

0.0
0.0




F

-~
op

PE
FHI

oL

HH

toha,  gandg Mo 0y, 4y DR AN,

RANDE FOR ENSELINE

u5-5a h-41 L3 R-1) 64-47 &7-70

4.95E402  1,47E402 BJ.21IEH01  A4.25E401 1.7BE401
A31E+01  A4.S51E401  3.12E+01  2,20E401 1.14E401

BOURCE LDN  LED  LHAX

In 70,3 47.4 94,8
anm 70,0 47.1 94.9

Cl 45,2 40,5 DO%.5
LEVEL FE ENT NENT COBT
73.0 8.05E+02 1.3%3E402 0.0 0,0

BOURCE LW LED  LMAX
Ik 70,3 47.4 %4.8
4131 70,0 67,1 74,8
CI 65,2 80,4 85,5
LEVEL FE ENI DENI cosr

73.0 B.05E402 1.%3E402 0.0 0.0

AREA  LEMGTH WILTH [ud] DI DR DINH LENF

CA/R 1000, 8000, 0. 0. 4. 200. 0.

' D pANRS FOR BASELINE

|

.I PE
ERI
BL

e

55-50 un-41 b1-44 44-467 47-70

A SPE402  1.A5E402  4,77E401  1.49E401 0.0
2. 44E403  FLIDEH0R 2-49Ei01‘ 7+07E400 0.0

SOURCE LDN LEQ LHAX

15 60,8 63,0 (4.7
DR 35.1 52.1 0.8

LEVEL PE ENI DENT cosT
48,9 4.BAE4+02 B0.%DE401 0.0 0.0
BOURCE  LON LEG  LMax

18 aR3 63,0 B&.Y
on2 55.1 52.1 D4

LEVEL PE ENT HENT COST
40.% &.0&4E402 B.9?BE{03 0.0 0.0

(A

i

. ‘

¢ I

L e s e T s ,.l"”.f1




MaA e A wn L C T T T D]

~
CS/R

DR WANDS FOR

ni

1000, &000. 200, D, 4. 100, 400, 2

BABELTHE

Hu-0a oh-44 A1-54 s4-~47

4.25C401
2.20E4101

1,70E40
1.18E10

1.,870402 0.21E401
4,51E101  3,12E40)

4.95E402
4,31E401

PE
ENI

oL

BOURCE LDN LER LHAX
47,4
87241

40,5

74.8
94,8

a%.5

I
ong
c1

70,3
70:0

65,2

LEVEL FE EN1 DENI CosT

73,8 B.05E402 1.53E402 0.0 0.0

Hu

SO0URCE LON LEQ LHAX
4744
A74%

£0.5

?4.8
?4.0

B85.5

70.3
70,0
45,2

FE

In
ant
cl

LEVEL EN1 DHEN] casT

7.8 D.0SE402 §,53E402 0.0 0.0

D! DR DRH LNF

0. 2

ARCA LENGTH WIDTH IR HH

C4/R 2000, 4000, 0, 0. 4, 3200.

DPF BANDS FOR BABELINE

s8-41 b1-H4 b4~&7 42-70

1.95E402 ¥ 1.05E402 7,00E+0
Z.18E401  5,42E401  4,.QTEHD

S5-50

1.06E403 3.,77E+02
&4.27E401 8.19E401

PE

ENI
oL

LER

SOURCE  LDN LMAX

47.86 62,8 84.9
40.5 &3.8 D4.9?

Hs
18
DENT COST

6.0

PE
1,74E403

LEVEL, ENI

71.2 2,75E402 0,0

Hu

BOURCE LIN  LEQR LHAX
42,8 B4,9

&3:8 D4.9

3]
18

LEVEL

47,4

40,5
FE cosTt

ENI DENI

FIR e n

&7-70

1 0.0
i 0,0

WALL

wALL

0

—

20-73 73-74 74=79 79-82
]

0.0
0.0

0.0
0.0

0.0
0.0

S NFS

¢ 0.0
0 0.0

wAL.L
4]

WALl

70-73 73-76 74=7% 79-82

0.0
0.0

0.0
0.0

0.0
0.0

»n2

0.0
0.0

202

0.0
0.0




LA R TR 10 S A T AL B P ] b

W{REA  LENGTH WILTH DD Dl bR DNH NP

R2 2000, 4000, 1530. 0. 4. 300, 0.

OB HANDS FOR EASELINE

55-50 S0-41 4144 bA—-47

PE 1.04E403 J.B1E+02
ENI &,31E10t B.20E{01

1,%0E+402 &4.27E401 0.0
7.20E4+0% 3, 04E401 0,0

BL
BOURCE LDN LED LHAX

Ha 657 41,0 Q5.0
15 64+7 42,0 85,0
L.EVEL FE ENI NENT COBT

69,3 1.70E+03 2,49E+02 0.0 0.0

MW
SOURCE LDON  LED LMAX

LE] 65,7 61,0 85.0
18 64,7 42,0 A5.0

LEVEL PE ENI DENS cosr

82,3 1.70E4+03 2,4FE+02 0.0 0.0

AREA  LENGTH WIDTH Dl DI OR DIMH INF
crm 1000, 4000, 0. O« 4, 200, 100,
§B PANUE FOR DASELINE
%8-41

1.70E402 DJI9E401 V3,62E401 0.0
3.47E401 3.09E+01 3.B2E4HO1 0,0

55-50 a1-44 &4-47
PE S.00E402
EN1 2.,98E401

oL

BOURCE LDH  LEQ  LMHAXY
In 47.1 44,2 91.4
nn 64.7 41,9 9l.4

OBz SY%.1 52.1 B&.0
oT 40,0 43,1 02,0

LEVEL PE ENI BENI COsT

70,4 7.89E+02 1.14E402 0.0 0.0

L]

S0URCE LDN LER LHAX

Fl.6
?1.6
8.5

14 &7.1 6402
oni 6647 53,9
an2 95.1 3241

A7~70

47-70

1]

-
HHB  NFE .

2 [}
79-D2 202

70-73 73-74 74~79

0.0 0.0 0.0 0.0 0.0
0,0 0.0 0.0 0.0 0.0

WALL

HALL
0
HHS NFS
3 1
74=-79 79-02 B2

70-73 73-74

0.0 0.0 0.0 0,0 0.0
0.0 0.0 0.0 0,0 .0

WALL




] U R S P!

LEVEL PE EM1 UEN] COut whLL

o~
720,86 7.D9E4+02 1.16E402 0.0 0.0 =}
AREA LENBTH WIDTH DB DI Dk DHH  ONF NHE  NFB

ce/rR  3000. 32000, 0. 04 4, 200, 0, 3 0
f DR PANDS FOR BASELINE
55-58 nh-41 &1-44 A4-47 47=-70 70-73 73-76 74-2%
PE 1.50£403 U.09E+02 2,.5S2E+402 1.0PE402 0.0 0.0 0.0 0.0
EHS B.OZE401  1,10E+02 9.24K401 &.47E401 0.0 0.0 0.0 0.0
. L

. SOURCE LDN LEG  LMAX
1n 47,1 64.2 91.4
11138 64,7 AF 1.6
a2 §5.1 S2.1 8s.80
LEVEL PE ENI DENT cosT WALL
20,2 2,37E+03  3,44E102 0.0 0.0 ]
MW
SOURCE LDN LEQ LHAX
1h &7.1 44,2 921.6
[} 138 44,7 A3.97 1.6
QB2 55,1 52,1 68648

L LEVEL PE ENI DENT cosTt WALL

70,2 2.3I7E403 3. 44E402 0.0 0.0 0

J
¢ AREA LENOTH MWIDTH DM DI DR DNH  DWF NMS  NFE

C?srR 2000, 4000, 0. 0, 4 200, 0. 3 ]
DR DANDS FOR DASELINE

55-50 H0~41 Al-44 A4-47 472=70 70-73 73-74 74-79
PE P.99E402  3,39E402 1, 40E402 2.24E401 0.0 0.0 0.0 0.0
' ENI S.BOE401  7.34E+401 AJ1TEHD01 3.4TZE+0] 0.0 0.0 0.0 0,0

. A
BOURCE LDN LEG  LHAX
in 67.1 44,2 9%i.é
anl 667 6.9 %l.6
o2 §5.1 52,1 86.8
LEVEL PE ENI DENT COST WhLL
70,2 1.50E+403 2,30E+02 0.0 0.0 0

Hu

79-82

0.0
0.0

29-g82

0.0
0.0

>02

0.0
0.0

>82

6.0
0.0



ing [RLT) [N [RETIE]

H{:] 67.1 44,2 91,4
aag bbde? 63,9 91,4
ou2 S5+ E2.1 Bs.0
LEVEL PE ENI 4
70.2 1.5BEH03 2,.30E402 O.
TOTALE FOR YARD

bR BAHLG FOR PFASELINE

S5-tn S0-41 dl-b4
PE 8.71E+03  2,97E403  1,39E403
ER] 60 15E402 7.25E402 S.1gE402
LEVEL PE ENI HENT

AL  1.30E+04 2.,14E+03 0.0
¥9 1,30E4+04 2.14E103 0.0
9% 1,30E+04 IT.16EH03 Q.0
¥9 1,30E404 2.14C103 0.0
99 1,30E404 2.16E103 0.0
99 1,JBE+04 2.14E4+03 0.0
HW  1.30E+04  2,14E403 0.0

GRAND TOTAL FOR ALL YARDS
SANPLE

4+ YD FE ENI

LOH VOL HUMP

Bl 1 S.97E403 §,22E+402
79 1 5,97E+03 5.22E+02
L4 1 S.97E403  5,22E+02
9y 1 5,97E403 5,22E402
99 1 5.97E403 5.22E+402
79 1 5,97E403 5,22E402
He 1 S5,97E+03 S.02E+02
MEDJUH VOL HUMP

oL ¢ 6.0 0.0
9 o 0.0 0.0

. 9 0 &0 0.0
99 ¢ 0,0 0.0
79 o 0.0 0.0
9? o 0.0 0,0
Hu o 0,0 0.0

HIGH VoL HUnP

Bl 1 3.30E+