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I. INTRODUCTIOFI

The purposeof thismanualis to providedetailedinstructionsto

the usersof a seriesof programsthatcalculatefleet noiselevel (FilL)and

AirportNo.iseIndex (ANI). The conceptof FNL providesa methodfor evaluating

the noise statusof fleetsof aircraft. It previdesa singlefigureof merit

sa thatthe fleetsof aircraftcan be comparedwith eachotherwith respectto

noise. The conceptof FNL is very flexiblein that it can be appliedto a

L wide varietyof situations. For example,a generalF_L couldbe calculated

for all airports or any subsetof airports in the U.S, The calculationcauld

be done for any particular airline or any combination of airlines. FNL is

calculatedby the followingformula:

n L../lO

_Nki(iO) _k=l
FML I = I0log n

Nk!
k=!

where: FNLi , fleetnoiselevelof the i-thaircraft

,. fleet in dB

n _ number of different types of aircraft in

'_ the i-th fleet
!' i



_Iki: number of operations for the K-th aircraft type
in the i-th fleet

Lki = noiselevel of the K-thaircrafttype in the
i-th fleet at a specified measuring point.

For a detailed explication of the concept of FNL see Reference 1.

Even a cursory examination of the equation of F_ILwill reveal that

it is an average of acoustical energies. Thus it is possible that two fleets

might have the same average noise level but could produce different levels of

acoustical energy. In other words, two airlines or airports might have the

same FNL but one of them might have a much greater number of operations. A

measure that would be sensitive to differences in total energy is the Airport

Noise Index (ANI). ANI is calculatedby the followingformula:

ANI = FNL + 10 log (D/36B)+ 53j

where: ANI : airportnoise index in dB

PNL= fleet noiselevel in d8

D = total numberof yearlydepartures.

For an applicationof the conceptof ANI, see Reference2.

BACKGROUND

The computerprogramthatthis manualdescribeswas written in

responseto a needby the Officeof _IoiseAbatementand Controlof the

EnvironmentalProtectionAgencyto performautomatedcalculationsof ANIs, and

the expectedPNLs,when compliancewith past,current,future,and proposed

Federalaircraftsourceregulationsis assumed. Further,the difference

betweenactualand expectedFNLscan be calculated.Althoughcalculatorpro-

grams are availablethat performmost of thesecalculations,they do not

completelyfulfillthe needsof the Officeof NoiseAbatementand Control.

Even thoughthe calculatorprogramsoffer an enormoussavingof labor over

calculationsperformedby hand,when FNLs for evena relativelysmall number

of airportsare calculated,the Job beginsto approachthe pointof being

prohibitivelytime consuming. A furtheradvantageof automatedcalculationis

that the numberof errorsis reducedto the lowerstpossibleminimumfor large

quantitiesof data. Thls manualprovidesan introductionto the use of the

I-2
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program that calculates the quantities listed at the beginning of this para-

graph. For the sake of brevity,the programwill be referredto henceforth

in thisreportas the "FNL Program".

USER PROFILE

This manual is intended for use by people who know little more about

computersthan how to log-onand log-offthe systembeingused. Samplelog-

on procedures are given in Appendix A for the _atlonal Computer Center (PICC)

of the EnvironmentalProtectionCenter. However,theseshouldbe considered

only as illustrative examples because such procedures can be changed at any

time. The user shouldreferto currentlog-oninformationavailablefromthe

NCC for all users of that system (See Reference 3).

The instructions for operation of the program begin at the point

immediately after log-on and guide the user through the Program so that the

desired output may be obtained without any further knowledge of the techniques

of computeroperation. On the otherhand, it is assumedthat the user knows

what he wants;thatis, he is knowledgeablewith respectto all of the quantities

calculated by the program and can make an informed decision at each of the

cholce-polnts in the program as to which quantities he wishes to find in the

results. No further attempt will be made to explain the concepts of FNL,

effective perceived noise level IEPffL),ANi, or the various Federal aircraft

noise regulations.

OVERVIEW OF THE PNL PROGRAM

The FNL Programis reallyeightdifferentprogramscontrolledby a

master program. The component programs are:

Report File

P2 P2F

P3 P3F

P4 P4F

P5 PSF

The programsunderthe heading"Report"weredevisedprimarilyto producean
C}

_! easilyreadablereport;the titlegivento the particularcomputerrun and

}! columnheadingare printedon everypage of the report. Further,row headings
ii

41 i-3
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are printedfor the varioustypesof subtotalsthatmay be calculated.The

programs under the heading "File" were devised primarily to produce an output

file that can serve as an input file for future calculations, for it contains

no titles or column headings. The choice of which series to use depends entirely

on the purposethe user has in mind for the results. A briefdescriptionof

the quantities calculated in each of the programs in the series is provided

in the followingparagraphs.

P2 and P2F

The output for these programs will provide the following information:

year for which the data were provided, airline that made the departures, air-

port from which the departures were made, whether the departure was a cargo

flight, the type of aircraft, and total number of departures for the type of

aircraft. Table I provides a sample page of an output from the P2 program.

The first six column headings correspond to the six items of information

listed previously. It should be noted that all of these items are data-dependent;

that is, the output will provide the information only if it has been provided

in the data base, the input data* file. Far example, an input data file might

contain nation-wide information on departures rather than information on

individual airports. In this situation, "ALL" could be placed in the three

spaces where the airport identification code weu_d normally go to indicate that

the calculations represent all airports. As another example, the output will

not contain an identifying symbol for cargo flights if this information has not

been included in the data.

The next nine column headings are based on information found in the

input parameter file. The parameter file contains certificated, measured, or

estimatedaircraftnoise levelstaken from References4, 5, and 6. In these

publications, the Federal Aviation Administration (FAA) provides information on

noiselevelsproducedby all _!rcr_f_in ocrYlcoin the US airlinefleeta%

the threemeasuringpointsspecifiedin FederalAir Regulation(FAR)Part36:

sideline,takeoff,and approach. These publicationsprovidenoiselevelsfor

alternativeengineinstallationsin the samemodel of aircraft. Since%hie

*In the examplesused in thisreport,the inputdata filehas beenconstructed
fromTable 7 in References7 and 8.
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Information is much more detailed than the aircraft information given in the

Civil Aernautics Poard (CAB) reports on airport activity (Reference 7), which

does not glve the engines installed in the aircraft types, the paramster file

contains a maximum and a minimum value. These values are the noise levels for

the molsest and quietest engine installatisns and thus cover the total range

of variation in noise levels for a particular type sf aircraft, Refersnces

4 and 5 give noise levels in EPNdD, and Reference 6 gives noise levels in A-

weighted decibels,

With the preceding explanation in mind, one can again refer ts Table

I for the remainder of the information provided in the output of P2, The column

heading "mode" refers to the three PAR Part 36 measuring points, "E_AX" refers

to the highest noise level in EPMd6 for that type of aircraft, "EMIW" refers

to the lowest noise level in EP_IdBfor that type of aircraft, "2", "J", and

"B" refer to noise levels that would obtain under compliance with various stages

sf FAR 36: 1969 FAR 36 (prescribed), Stage 2; 1975 FAR 36 (prescribed), Stags

S; 1980 FAR 36 (proposed), Stage 4; and 1985 FAR 36 {proposed), Stage B. The

columns headed "AMAX" and "AMIN" provide maximum and minimum values for A-

weighted decibels.

With ths column headingsexplained,we may now turn ts the rsw

headings. Examination of Table 1 will show that the output rsproduces the

data from the airport activity statistics under the first six column headings;

that is, each third rsw or line gives the number of departures for each

combination of year, airline, cargo, and type of aircraft. The data from the

paramster file are reporduced under the remaining nine column headings fsr

'; every type sf aircraft on every row of the report, This pattern is maintained

until e year-alrline-airport combination has been exhausted, at which time the

._ total number of departures from a particular airport will be printed by the

row heading "AIRCRAFT TOTALS" with the corresponding F_ILs in the following

columns, It may clarify the meaning "AIRCRAFT TOTALS" to think of the heading

as "TOTAL OF AIRCRAFT DEPARTURES FOR THIS AIRPORT AND THIS AIRLI_IE",

The same process is repeated until airports have been read for that

particular airline, at which time a total number of departures and the..,
corresponding FNLs for the airline over all airports will be printed by the

row heading "AIRPORT TOTALS". Again it may clarify the _eaning of this heading
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sommvhatto thinkof it as "TOTALOF AIRCRAFTDEPARTURESAT ALL AIRPORTSFOR

THIS AIRLINE". The same process then begins again with a dlfferent airline

until all airlines have been exhausted, at which time the total departures and

FNLs for the yearare printedby the heading"AIRLINETOTALS". If data for

more than one year are in the input data file, the row heading "GRAND TOTALS"

will indicatetotaldeparturesand FNLs for all of the years. It is possible

to eliminate some row headings and prevent calculation of the quantities they

indicate, The method for doing this can be found in a later section of this

manual, "

P3 and P3F

These two programscalculateANI for eachyear-airportcambinatlon.

That is, for a particularyear the outputwillcontainA_IIsfor everyairport

in the inputdatafile, Informationon airlinesor typesof aircraftwill not

be presentedin the output. A samplecalculationis given in Table 2. The

informationis arrangedin basicallythe sameway it is arrangedin the output

af P2 exceptthatthereare fewerrow headingsbecausemuch less information

is given.

P4 and P4F

The arrangementof the output for thisprogramis verysimilarto the

arrangementfor P2 and P2F, Howeverthe columnsfor AMAX and AMIN have been

deleted, and all but one of the remaining columns now contain differences.

ComparingTable lwith Table3 will show thatonlythe data under the heading

"2" remeinunchanged. Theother columnsare the differencesbetweenthe values

shown in Table I and the valuesin column"2". In other words,the valuesof

column"2" have beensubtractedfromall of the other columnsto arriveat the

data shownin Table3, Any of the six columnscan be subtractedfromall of

the others,and instructionson how to determinewhich columnis usedas the

subtrahendfor calculatingthe remainingcolumnsare providedin the operating

instructionsfor the program,
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P5 and PSF

The output from these programs is very similar to the output from

P3 end PgF exceptthat bothFNLsand ANIsare calculated,and the information

is givenon the basisof airlinesratherthanairports. Table 4 providesa

sample output from these program_.
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SAHPLE OIITPUTFRDH P5 PROGRAII
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If. OPERATIONOF THE FNL PROGRAM

This sectionwill providedetailedinstructionson how to operatethe

FNL program. The assumptionsaboutthe knowledgethe user will bringwith him

are given in the User Profilesection. The instructionswill lead the user

step-by-stepthroughthe choicepointsin the programand tell him what results
his choiceswill have, All users shouldread the instructionsfor usingP2 and

P2F,for mnayof the operatinginstructionsare not repeatedfor later programs

:_ in the series. The followingconventionswill beusedin presentinginteractive

• dialogwith the program. Lowercase lettersunderlinedindicateprompts

received from the program, and upper case letters indicate responses of the

user, The symbol"*" indicatesthatadditioninstructionsw111 be found in a

footnote, See AppendixA for a samplelog-onsequence,
i

,q

,_ PRELIMINARYCO_ISIOERATIONS

Sincefiles are removedfromactivestorageand placedin an archive

(storeden tape) at regular intervals,it will be necessary to dearchive three

_} fliesto makethe programwork. These filesare:

,, I ON.EPAT_'PJIUSN.SNOISE,CLIST

I CN.EPATFP.NUSN,LOADLIB
!,,

e C_I.EPA.MUSN,NOISE.C_ITL.

Thesefilescontainthe programitselfand the centre]languagenecessary.

I! to operatethe program.
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Two inputdata filesare alsonecessaryforoperationof the program,

a parameterfile,which containsinformationon the noiseoharacterlstlcsof

aircraftin the U.S.air carrierfleet,and an aircraftdata file,which contains

operationsdataon the U.S.airfleet. The name of the parameterfile is:

a CN.EPATFP.MUSN.CPARAM.DATA

A copy of CPARAM.DATAis reproducedin AppendixD. Two air data filesexist

thatwill allowthe programto operate. They are:

e CN,EPATFP,MUSN.CABAPTJT.DATA

a CN,EPATFP,HUSN.CTAPORT,DATA

The formercontainsoperationsdataon all U.S. airportstakenfrom Table7

of Reference8. The lattercontainsoperationsdataon ten U.S.airports*for

1978and 1979 takenfromTable 7 of References7 and G. An excerptfrom

CTAPORT.DATAis reproducedin AppendixE. Allow NCC an overnightperiodto

loadthese filesintoactivestorage,and the programwill be readyto run the

next morning. See Appendix C for instructions on how to de-archive a file.

Since the job control language (JCL) as it exists in the present pro-

gram will not havea currentlyvalidaccountnumber,you mustchangethe JCL

Immediatelyafterthe prompt"ready"appearson your terminal. The following

sequence shows how to make this change, which need only be made the first time

you use the program.

ready

EDIT 'CN,EPATFP.MUSN.NOISE.CNTL'

qed

CHANCEIOO/NUSN/XXXX/

qed

SAVE

saved

END

ready

"The ten airportsare: ATL,BOS, DCA, IAD,JFK, LAX,_IA, ORD,SEA, AND SFO.
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P2 AND P2F

The followinginstructionswillenablethe userto operateprograms

P2 and P2F. Theseare the instructionsthat resultedin the sampleoutputof

Table I.

ready

EXEC 'CN.EPATFP.NUSN.SNOISE.CLIST'*

enter program name: P2

enter paramfilename:CPARAM**

enteralrdatfilename:CTAPORT****"

save output(y/n)?Y****

printoutputC_/n}?Y*****

enter printerflilename:DU_IBO20*"

control card

*This instructionassumesthat the userhas enteredthe systemon an
identificationnumberand accountnumberother thanEPATFP.MUSN. If
the userenterson these identificationand accountnumbersor changes
the programto his own numbers,thenthe replywould simplybe "_XEC
_t_OISE".

*'Notethat the oomeletesuffix (CPARA_I.DATA)is not used. The oroorem
adds ".DATA"to all file names entered. If the user enters".DATA"a
JCL errorwill resultbecausethe programwill not be able to find
"CPARAM.DATA.DATA".This footnotealso appllesto the two other user-

. suppliedfilenames.

**'Thisfilecontainsoperationsdata for ten airportsduringthe calendar
years 197Band 1979. A partiallistingof the filecan be foundin
Appendix E.

****A responseof yes herewill resultin the creationof an outputfile
on disk storage with the data set name provided in the reply after
next. In this instancethe completedata set namewill be CN.EPATFP.

;_ MUSN.DUNBO20.DATA.

_i *****Aresponseof yes to this promptwill resultin routingthe outputto
i a printerat the NCC facility,fromwhenceit willbe mailedto the
C_ user. If the userwishesthe printoutroutedsomeother printer,con-
;L! sult the _CC usersupportto find out how the programcan be modified
" to this. It shouldbe noted thata responseof no to both questions

will result in routing the output to a printer at the NCC facility
and subsequent mailing to the user.

p
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.........I.........2.........3.........4.........S.........6.........7....7
123456789012345678901234567890123456789012345678901234567890123456789012345

[Thespacesenclosedby thesebracketsare availablefor a title*,]

are all fieldscorrect(y/n)?Y**

end of data

saved

saved

Job epatfp(_obOnnnn) submitted

entry (a) cn.epatfp.musn.temp.cntl deleted

ready

At this point the system is ready for entry of another run or for LOGOFF.

The precedingdiscussignomittedone aspectof the sequenceof

prompts and replies, the last five columns of the control card, Since the

use of these columns to control the output of the program is a refinement and

is not essential to its operation, explanation of their use is deferred to

Appendix B,

P3 AND P3F

Thesetwo programsare operatedin the sameway as P2 and P2F with

one exception, All 80 columns of the control card are available for use as

a title; there are no control options that allow the user to change the output

of the program.

P4 AND P4F

Again these two programs are operated in the same way as P2 and P2F

wit_ t!_ exceptionof the controlcard. The functionof the controlcard

remains identical through column 75 (see Appendix B), but column 76 must be used

*Do not use an ampersand{&) in a title. If an ampersandis used,the
program will return to the "ready" prompt, and the user will have to
beginthe programoperationsequenceanew.

**Ifthe userreplies"N", the programoperationsequencestartsoveragain
at the beginning, This is a very useful feature if you have made an error
an cannotcorrectit. If, for example,you have enteredthe wrongprogram
name but you do not catchthe erroruntilyou havealreadyskippedto the
nextllne,simplykeeppressingthe "RETURN"key untilyou reachthisline

i andenter"HI".
I
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to subtract one of the columns (the subtrahend) from all of the others.* The

follolving list shows the digits used to control the output,

Column Subtrahend
76 Column

I EMAX

2 EMIN

3 2

4 3

5 4

6 5

Referring to Table 3, it is obvious that the values in the "2" column

have been subtracted from all of the others. To achieve this result the num-

ber "3" was entered in column 76.

PB AND PSF

The operation of these two programs is identical to the operation

of P3 and P3F.

_ "The number 76 is not shown on the display, but it is there nonetheless.
Simply move the pointer until it rests under 75, then press the space bar
once more. A value can now be put in column 76.

_'_ 2-5
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Ill. SU_INARY

This report provides detailed instructions for using a program

developedfor automatedcalculationof fleetNoise Levels(YNLs)and Airport

Noise Indices IANIs) for airports and airlines on a yearly basis. The user

is assumed to have only the most rudimentary knowledge of computer technlquee,

A basic summary of the quantities calculated by the program are described,

and brief excerptsof the outputof the programare providedin Tables.
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APPENDIX A

SAMPLE LOG-ON PROCEDURES FOR THE NATIONAL CO_IPUT_RCENTER (ffCC)
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APPENDIXA

If the user is to establishcontactwith the NCC systemby meansof

a telephoneconnection,he must obtaina listof telephonenumbersthathe can

use fromthe NCC. Once the user is connectedto NCC,the log-onprocedures

in the followingparagraphwill currentlywork. As In the previoussections

of the text, lowercase lettersunderlinedindicatethe promptreceivedfrom

the system,and upper case lettersindicatethe usersresponse. Spaces

indicatespaces, The use of ")_("or "n" indicatesthata numericcharacterhas

beensent or received,and the use of "_X"or "x" indicatesthat an alphabetic

characterhas beensent or received. The symbol"*" indicatesthatadditional

instructionswill be foundin a footnote.

pleasetype your terminalidentifierA

-nnnn-nnn-

pleaselog in: *IBMEPAI;NCC

xn

ibmnIs on line

TSO

"Theuser shouldsimultaneouslypressthe two keys "CTRL"and "H". Thiswill
causethe terminalto backspaceonce and willpreventhis followinginput
from"echoing"{IIBBMMEEPPAAI1;;NNCCCC).If an erroris made on thislinefor
example,EPAIBM1)the followingsequenceof promptsand responsesshouldbe
made,

error,typeuser name: IBMEPAI

password:

NCC

This sequence will have to be followed even though the original erroneous entry
was correctedon the screenbeforepressingthe "RETURN"key.
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9n_er logon for tso or wTlbur terminal txpe

LOGON EPATFP/XXXXXX**

ready

_i
**A six character password is typed here.

!,!
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, APPENDIXB

USE OF CONTROLCARDCOLUMNS71-75TO CONTROLTHE
! OUTPUTOF P2, P2F, P4, ANDP4F
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APPENDIX B

TableB-I providesa summaryof how columns71-75 in the controlcard

(thespacesremainingafter the spacesreservedfor a title)can be usedto

controlthe outputof the P2 program. If all fivecolumnsare left blank,

the outputwill be the sameas it appearsin Table1. Columns71-75 are used

to selectivelydeletepartsof this totaloutput. Note that"0" is used to

representany alphabeticor nu=nericcharacter.



TABLE B-I

SU_INARY OF CONTROL CARD I_JPUTS USED TO CONTROL OUTPUT

P2, P2F, P4, and P4F

Variable

Column Input* Affected Effect

71 0 Aircraft Oata on particular aircraft types will not
type be printed; total operations for a particular

airline at each airport will be printed,

72 S Airport Data on particular airports will no longer
be printed; total operations and FNLs for

: a particular airline at all airports will
beprinted,

73 S Airline Data on particular airlines will no longer
be printed; total operations at a particular
airport for all airlines will be printed,

74 S Year Data for more than one year will be combined.

75 0 Grand Totaloveryearswill not be printed.
total

""0" is used to represent any alphabetic or numeric character.

/
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APPENDIXC

ready
TSOWYL

command?

USE$SYS3.UTILITY.DATA(DEARC)CLEAR
command?

LIST

I. /* dearchivearchivedd.s.

2, /* cntl sysarch,shr

3. /* asm2 d_tasets only

4. // step Ol execasm2retu

S. // sysindd *

6. II

7. _ra 'dataset name'

B. Sra 'dataset name_

commend?

Insert 0.1

0.17EPAXXXt JOB (yyyyff MLYR) 'YOURNAME'

command ?

DELETE8

txxx is your identificationat NCC.

tfyyyyis your accountnumberat NCC.

I
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command?

CHANGE'DATA SET NAME' TO 'EN.EPATFP.MUSN.$NOISE.CLIST' IN 7

command?

RUN HOLD

xour job number is nnnn

Continue the process of substituting the data set name you wish for the dummy

data set name until Jobs have been submitted for all of the files you will

need. The following commands should be given after this has been done.

command? END

read_ LOGOFF

_r
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APPE{'IDIX D

COPY OF CPARAM.DATA
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TABLE R (continue()

AIRCRAFT fl(_IsrTDATA IflCPARAfl.DATA

51° ArPPNACH {)C-[9-I0 lO_'_oll 'J9,2 I07.I IQ3,_ 'J'),F _if..'_ ')5o3 119o! _}'
5_o _lilf.Llllf nC-[_-_O ,_,j r_ 95.7 ICt7,7 101,3 '16._ ql,,_ _,_.t A_.'_ 2_i

_So 51{IZL]lll" DC-Z{_-_O 'JI.B '_,3 ID7oA 101..3 9_' '_1°2 _°0 fi?°5 _?
!_&_ T,_EOFI _ DC-_N-I_O . ]_,? '_Bo'_ 1_7-'_ _Oh'_ q_.3 ?_°_ r_o7 ,q_.& _q
57, A_I'IIOAC_I DC-_O-'_U IL'6.1_ _1_°5 |1_7o9 10'_°B |_0.4 _I._ '_&15 _°_' 2_
_Bo _;ll)ELIr_I" [)C-_'|D |O'_oD |09°0 105,7 9_oT '_'1,| I!?°l
5q, 1AKfOF£ DC'/_'IP II.'l.O 1J3..0 10;?.3 '_'},_1 '_l._ ')1_,.2
60, ^iIIIFtOAC_I I_C-_-_CO tlJ,O I1[,.0 105,,1 10_°3 9_,! '_o_
('[. $1t)EI. INE f)C'_'_n I1|,0 S||,O 105°_ 'J_o? qqo| Pg°|
&2o fAK_rflF/" _C-_'_O _0_.0 |0_0 _°_ q9,'5 9_o3 '90°,5
&3. APP_'}_Cfl f_C'f_-_fl I[]oU 111.0 |05°11 11_..3 rs_,] Qr_ol
6_1, 511)[LINf" DC-/_'_O l_6°fl |D6.O ]06°0 _?,0 '_1,3 _'}°_ |,_
65o T_KICNI'F DC'B-SI_ 115,0 |I_,Q _03°'1 100,.3 qS.0 _o0 1_,.2 |0_o2 |q

6&. Ar_PBOAC_IDC-_-50 I1_°0 I[&°O |0_°! |02,_' '_..5 '_5°5 106,_ !0'_o/_ I,_
6_, _II)ELIr_" f)C-_-50F Io&,o 3U&iO 1_6.0 '99.0 _'1_3 _?._ 1')
_. 'fAK[OrF QC-_-5OF" IJ,_oO _|_o0 103,,I _00o,_ _'_o0 _ZoO I_'_,_ 103.2 Iq

70° $1_)I'LII_F [}C-FI-G| lU6111 lb£,O |l_ta,3 '_5°3 '_°& I_ql6 2q
71, IA_EC_fF DC-fl-6! _t&°O l[&,O ]03,6 1_0°5 '_5,P '_1°2 10_°2 I0'_,_ _0
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