


O
- O_f_f_O(_i'_ ' Washinglon, D.C, 20591

L Fedlr_/_lm_n
A,Cmf_srmflon

INN
:' ;_i INTEGRATED NOISE MODEL

_ WNSZON3

!i _A_-E_'81-17 USEP. ' G (.'_UIDE

i_! CHANGEI JANUARY1983
!! .

This change transmits Appendix B, Coat Effective uaa of
!_ Veralon 3, and so=yes as an errata sheet.

1

_ g

t_.j
) PAGE CONTROL CHART

i REMOVE PAGES DATED INSERT PAGES DATED
iii thru vi.............,.... ili.. Chg 1r, Iooeo,6,1o,ooj i

v and vi............Ch8 12-17 .nd 2-16................ 2-18 ......0......... Chg 1
,_?, 3-23 and 3-24.o0..,..,....... 3-23 .............o.. Chg i
_! _ 3-41 _nd 3-42 ......... ,,,,,,. 3 _ .... , ...... ,...,. _11_ 1L_

-_-"_ !') 3-51 and 3-52 ................ 3-52 ................ Chg i
' 3=55 thzu 3-58.......... ..... 3-5.5 thru 3-57...... Ch8 1
'? • 8-31 thru 5-36. .............. 5-31 thru 5-36 ..... . ChB 1l

APPENDIX R ...... ,.., Ch8 1

/]

Diatrfbutlon_ A-X(AS)-2



, LL_m_T , 800fndopondonceAve,,S.W.
_ T_l_pO_t_ Wa;htngton,D,C.20501

Av_I_
_ Aclndniltmllon

.:'_: INM
INTEGRATED NOISE MODEL

VERSION 3

'3 FAA-EE-81-17 USER'S GUIDE

CHANGE 2 _UUUST 1983
c,

k

Thls change transmits changes to incorporate the PREVIEW module

i into the model.

,!
PAGE CONTROL CHART

REMOVE PACES DATED INSERT PAGES DATED

v 6 vl...................... Chs 1 v...........................Ch8 2
!I 3-21 & 3-22 ................. 3-22 ........................ ChE 2
_f 3-23 ....... ................. Ch81
P; 3-24 ........................ 3-23 ........................ Chg2

• /,7
_._ _ 3-51........................ -
_ 3-52........................ Chg 1

_: 3-53 & 3-54.................
; 3-55 thru 3-38.............. Chg 1 3-51 thru 3-58.............. Chg 2

4-5 & 4-6................... 4-5 & 4-6................... Chg 2
_I 5-23 thru 5-30.............. -

5-31 & 5-32................. Chs 1
_; ' 5-33 ........................
_ 5-34 thou 5-36.............. Chg 1
•; 3-37......................., 5-23 thru 5-41 .............. Chg 2
t

i,

Distribution: A-X(AS)-2



.Technl©el Keport _¢umenmtlen PsBe

|* Sepurf NO. )* _vernmlnt A©celllln am, 3. Re¢lp_mnt'l Cmtalq Na*

.F_-EB-81-17

'_, TItlu end Jublltle S* /_epert DII*

: , "_....... INM_ Integrated Noise Model, Version 3 October 1982.
User's Guide 6. P*,_*..i.eo,e,n_s,.*nc*J,

• , i, .
S* Pleflrml.| Otliarll|lflsh _lpl¢l No,,

; _ 7. Aulhs,(.) ;: _ Mary Cst_erlne Flythe ,

_i; • 9 P*,I*,,.[.! O_l_ilet_*n Home md Ad_,*** IO W*a U.. S,,. (TRAI_)

i c= Fodo,ol:.: :"i 1815 N.' Fort Myer.,Drive
11.ten.let *, G *.t N*

: _ Arlington, VA 22209 DOT-FA79WA-4295

I! )3. T_p**# See*r,*rodP,findC*.e_*d .....
t

, _ 12. _*.** Inl SlenlvNem* _mdadd,e|i
. 'Federal Aviation Administration User's Guide

AGE-120
4

800 Independence Ave,, SW 14.$_.imr_neA0encrC,de
! Washington, D,C* 20591

15.$wppleme.e*.|,N***|

" I

IS.Abs.ect

:I_ This document contains the instructions to execute the Integrated Noise Modes (INM),
i_ Version 3. INM Version 3 is the state-of-the-art computer tool for determining the
_i ._ total impact of aircraft noise at and around airports. This manual contains a
_L L) general deserlption of elements of an airport study case and speclfie instructions
_'_ _ for preparing the input for a ease.

ZNM Version 3 supersedes Version 2 which was released in September 1979. This
Ii_ document replaces "INM_ Integrated Noise Model, Version 2, User's Guide,"

_! CReport No. FAA-EE-79-09).

!;i

7. S_y W_dl IS D_$_Hkvtm_|mtem*ra#

_ airport noise
: " i _! A-X(AS)-2

_i computer model

!i _ Unolasslfled Unolasslfied 193

_! F sm DOT F 1709,7 (I.'n) N,m_,_._. *f w,,HBted p_l_ _vd_,l_.d



r TABLE OF CONTENTS

1.0 INTRODUCTION ............ I-I

1.1 Background ........... 1-1

!,; 1.2 INM Capabilities ......... i-2

_ 1.3 INM Data Base .......... i-5

;: iNM,: 1.# Note to Previous Users of the i-i 1

1.5 INM Documentation ...... l-ll

2.0 ELEMENTS OF AN AIRPORT CASE STUDY ........ 2-1

! 2,! General Description of Airport Case Study Elements ,2-1

2.1.1 Altitude and Temperature .... . . . .2-2

2.1.2 Runway Definition ...... 2-2

i 2.i.J Aircraft Selection ....... 2.t_2.1.# Alternate Aircraft Definitions .2-#

ji 2.i..5 Alternate Noise Curve Data.. . .2-8

2.1.6 Alternate Approach Parameters 2-11

(___ 2.1.7 Alternate Approach Profiles 2-13

2.1.8 Alternate Takeoff Profiles • . 2-16

;" 2.1.9 Takeoff Profile Modifications . 2-18

_! 2.1.10 Description of Takeoff Tracks and Operations . 2-19

i! 2.1.1 ! Description o5 Approach Tracks and Operations 2-22

',j 2.1.12 Description of Touch-and-Go Tracks and

_ Operations .................. 2-27
2.2 Example Airport Description ............... 2-29

3 0 PREPARING CASE INPUTS _ '• _ * • • • * • o v ; • i .a_l

- ].J Selecting the ECHO and UNITS Options . . . 3-3#

_ 3,2 Preparing the Basic Airport Scenario .... 3-36

_: 3,2.1 SETUP Section ......... 3-36

3.2.1,1 Airport Characteristics 3-36

3.2.1,2 Runways ....... 3-36
q



TABLE OF CONTENTSCONTINUED _/

3.2.2 AIRCRAFT Section.............................. 3-37
3.2.2. I TYPES Subsection..................... 3-38

3.2.2.2 NOISE CURVESSubsection............. 3-39
3.2,2.3 APPROACH PARAMETERS Subsection,.. 3-39

3.2.2,4 PROFILESAPPROACH Subsection....... 3-/_0

3.2.2.5 PROFILES TAKEOFF Subsection........ 3-41
3,2.2.6 MODIFICATIONS TAKEOFF Subsection.. 3-k2

3.2.3 TAKEOFFS Section.............................. 3-42

3.2.3.I TAKEOFFS BY FREQUENCY Option ..... 3-44 l

3.2.3.2 TAKEOFFS BY PERCENTAGE Option .... 3-45
3.2.4 LANDINGS Section .............................. 3-46

3,2.4.1 LANDINGS BY FREQUENCY Option ..... 3-46

3.2.4.2 LANDINGS BY PERCENTAGE Option.... 3-47
3.2.5 TOUCHGOSSection............................. 3-48

3.2.5.1 TOUCHGOSBY FREQUENCY Option .... 3-49

3.2.5.2 TOUCHGOSBY PERCENTAGE Option... 3-49 .{:.,_,_j
3.3 Selecting the Processesto be Performed.................... 3-50

3.3.1 Date Verification and Execution Options............ 3-50

3.3.2 WarningsOption................................. 3-51
3.3.3 Data Base Selection.............................. 3-51

3.3,4 Previewof Flights ............................... 3-52
3.3.5 Grid Analyses................................... 3-53

3.3.6 ContourAnalyses ............................... 3-55 V

3.3.7 Retrieval of a Contour ........................... 3-57 _;

4.0 RUNNING THE CASE.......................................... 4-1

4.1 InputCaseChecklist ...................................... 4-1

4.2 Output Checklist ......................................... 4-7
4.3 Error Anolysls and Correction .............................. 4-8



I ) TABLE.OF CONTENTSCONTINUED

5,0 INTERPRETING THE OUTPUT ...... .%J

i _.l EchoReports ......... _-1
.... : _; _,2 Verify Report ......... .¢-1

_t_ _ !i _.) Data Base SelectionReport .. _-23
si 3._ Preview of Flights Plot .... _-2g

": ' _,_ Grid Analysis ........ _-2g

_.6 ContourAnrdysis ....... ._-33

:::_: ._.6,1 Contour Report • . • ._3
_.6.2 Contour Plot .... _3_

• ' 5.6.3 PopulationImpact Report, _-3_

i

APPENOXCES I
A Table of INM Error MessagesandActions to be Taken ..... A-I !

._ B Co=t Effective Use of Version3 ............ . . B-I [
!! C Ho_ Co GeC Version3 .... . ......... . . . .C-I !

: II%J
: : r _!

:" r !

' 1

• I i

!ill

::: lil Chg. l,J
._.

i ,



FIGURES

J
I-I INM DATA BASE NO. 8 AIRCRAFT DEFINITIONS................. I-6

i I-2 INM DATA BASE=SEL-DISTANCE-THRUSTRELATIONSHIP........ I-9
i I I-3 INM ALGORITHMS=LATERAL ATTENUATION OF

•_ ' I AIRCRAFT NOISE............... ........................... I-I0
I

2-1 COORDINATE SYSTEMFOR THE EXAMPLE AIRPORT............ 2-3

2-2 THE RUNWAY ENDPOINTS..................................... 2-5
2-3 EXAMPLE OF AN APPROACH PROFILE........................ 2-15

2-4 EXAMPLE OF A TAKEOFF PROFILE........................... 2-I7

2-5 TAKEOFF TRACK TR2 FOR THE EXAMPLE AIRPORT ........... 2-20
2-6 APPROACH TRACK TR9 FOR THE EXAMPLE AIRPORT ......... 2-26

2-7 TOUCH-AND-GO TRACK TRI4 FOR THE EXAMPLE AIRPORT .... 2-28
2-8 EXAMPLE AIRPORT ......................................... 2-30

3-1 SAMPLE INPUT FILE ......................................... 3-27 r_"_'_
3-2 SCHEMATIC OF THE GRID ................................... 3-Sb, _

4-1 THE ASSEMBLEDINPUT CASEFOR THE EXAMPLE AIRPORT ..... 4-2

• 5-1 SAMPLE ECHO REPORT NO. I- SETUP....................... 5-2

5-2 SAMPLE ECHO REPORT NO. 2- RUNWAYS................... 5-3

S-3 SAMPLEECHO REPORT NO. 3- AIRCRAFT ................... S-4

5-4 SAMPLEECHO REPORT NO. 4 - NOISE CURVES............... 5-5
5-S SAMPLEECHO REPORT NO. S- APPROACH PARAMETERS .... S-6

S-6 SAMPLEECHO REPORT NO. 6 o APPROACH PROFILES........ 5-7

i 5-7 SAMPLEECHO REPORT NO. 7- TAKEOFF PROFILES.......... 5-8

5-8 SAMPLEECHO REPORT NO. 8 - TAKEOFF MODIFICATIONS .... 5-9

5-9 SAMPLEECHO REPORTNO. 9 - TAKEOFF TRACKS_OPERA-
TIONSpDISTRIBUTION ....... 5- I0

5-10 SAMPLEECHO REPORTNO. 10- LANDING TRACKSt OPERA-
TIONSt DISTRIBUTION ....... 5-14

Iv _)



_'_ FIGURES CONTINUED

_-1! SAMPLE ECHO REPORT NO. 11 - TOUCH-AND-GO TRACKSp
OPERATIONS_ DISTRI-
BUTION .......... _-17

_-12 SAMPLE ECHO REPORT NO. 12- PROCESSES ........ 5-20

$-13 SAMPLE VERIFY REPORT ................. 5-22

_-l#a SAMPLE DATA BASE SELECTION REPORT ......... 5-2#

_-l#b SAMPLE DATA BASE SELECTION PLOT - 5EL VS. DISTANCE . 5-29

_-l#c SAMPLE DATA BASE SELECTION PLOT - TAKEOFF PROFILE . 5-31

5-1_ SAMPLE PREVIEWOF TRACKS PLOT ...... 5-32

_-16 SAMPLE STANDARD GRID ANALYSIS REPORT ,5-3#
._-17 SAMPLE DETAILED GRID ANALYSIS REPORT • . 5-35

t,

I _-18 SAMPLE CONTOUR ANALYSIS REPORT. . . . • 5-37,¢.19 SAMPLE CONTOUR PLOT ........... _-39

_.20 SAMPLE POPULATION IMPACT REPORT .... 5-#1

ii

E-, SAMPLEIRREGULARGRID.................. B-3
i'_ ,_ B-2 EXAMPLE OF THE USE OF THE I(EYWORD "REFINE"

_ IN VERSION 3 ..................... 13-6

i B-3 INM VERSION 3 RUN COST AS A FUNCTION OF
TOLERANCE AND REFINEMENT - SMALL CASE ...... B-7

]_-# INM VERSION RUN COST AS A FUNCTION OF3

TOLERANCE AND REFINEMENT - MEDIUM CASE ..... B-8
- E-5 COMPARISON OF LDN CONTOUR PLOT QUALITY -

MEDIUM CASE ..................... B-lO

B-6 INM VERSION 3 RUN COST AS A FUNCTION OF
TOLERANCE AND REFINEMENT - MEDIUM CASE
WITH UIS SUPRA PRICING ................ B-12

¢

L_

U

v Chg,2



....... , , + . _ o .....

I .+ ,

TABLES

2-1 AIRCRAFT STORED IN THE INM DATA BASE NO. S ...... 2-6

2-2 NOISE CURVES INTHE INM DATA BASE NO. 8 ........ 2-9

2-3 APPROACH PARAMETERS IN THE INM DATA BASE NO. g . . 2-12

2-4 APPROACH PROFILES IN THE INM DATA BASE NO. g .... 2-14

2°5 TAKEOFFS BY PERCENTAGE ............... 2-23

2-6 TAKEOFFS BY FREQUENCY ............... 2-24

3-I ORDERING OF LEVEL I AND LEVEL 2 KEYWORDS ...... 3-2 [/

3-2 GENERAL RULES FOR CREATING A USER INPUT DATA FILE . 3-4 t

3-3 SPECIFIC PROGRAM LIMITS ................ 3-7 i

3-4 DESCRIPTION OF THE USER INPUT ............. 3-8

3-_ SELECTING ECHO REPORTS ............... 3-35

3-6 DESCRIPTION OF V ALID TAKEOFF MODIFICATIONS .... 3-43

B°! CHARACTERISTICS OF THE SAMPLE CASES ........... B-4

C,j

J

v! Chg. I



I.O INTRODUCTION

Version I of the Integrated Noise Model (INM) was released in January 1978 by the

Federal Aviation Administration (F'AA). The model was originally developed to

provide aviation specialists and airport planners with an analysis tool to assist in

li assessing the impact of aircraft noise in the vicinity of alrports. Since its first

i:' public release_ the model has been used extensively in several major airport
! studies. It hcs_ in fact_ become the recommended tool to generate site analyses

i, for Airport Noise Control and Land Use Compatibility P_annlng (ANCLUC)

_'_ studies.

_! Version 2 of the INM_ released in September 1979t included modifications to

l: expand the actual modeling capabilities end to improve the overall ease of use of

OfZ; the INM, Some of these modifications were based on recommendations made by

interested parties such as the Air Transport Association (ATA) and Airport Opera-

tion_s Council International (AOCI). In porticulcr_ Version 2 of the model included:

o an expanded data base of aircraft noise and performance

o additional user selection for input data_ e.g. noise curve data_ takeoff
_ profiles_ approach parameters and additional aicraft types

_i_ o improved documentation

#i o additional modules_ Including an interactive conversational Input
modutep an inpul data verifier and a data base printing program,

Version 3 of the INM is a state-of-the-art tool for determining the total Impact of

aircraft noise at and around airports. Although Version 3 uses much of the meth-

odology of Version 2_ it Is essentially a new model In terms of actual program

code. The new model is written in ANSI FORTRAN maehlne-independentp fully-

documented eode which is highly portable across major computer systems. Verslon

3 _ncorporates into one model a number of modules whose functions were

performed by separate programs in Version 2.

I-I
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I Version 3 offers substantial improvements over Version 2. Most irnportantiy_ it

contains a more proficient method of calculating noise contours with the

replacement of the point search technique with grid mapping technique. This

version also includes=

• r o an updated and expanded data base of aireraft noise and performancei
:' "' o a new input processor which accepts keyword free format input and

I a/lows for numerous new options for organizing input data

o a verifier option to determine whether the input information is
logically consistent with both the data base and the computational
methods

, i o an option to preview flight information through the generatlon of a plot

: o a revised algorithm for lateral attenuation

o a simple and straightforward method of simulating "touch-and-go"

types of operations
I o an improved and expanded report generating system,

Tb(_ purposa of the Uaerls Guide ia to provide the information necessary to use the _'_'_i;

lNM appropriately. The manua/ contains a general description of elements of an

a/rpert study case and specific instructions for preparing the input for a case. it

also provides instructions for running the case and for interpreting the output.

1.1 BACKGROUND

: : In the Aviation Noise Abatement Policy, November lg_ 1976_ the Secretary of

Transportation and the Federal Aviation Administrator reiterated the

responsibility of the FAA, established by a 1969 mandate from Congressj to

reduce aircraft noise. This responsibility extends to promoting compatible land

use in areas adjacent to airports and providing technical and financial assistance

to airport proprietors undertaking comprehensive noise abatement planning.

The Integrated Noise Model represents the continuing effort of the FAA to

provide the technical means to analyze aircraft noise abatement. As former

J
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i ( ) Administrator Langhorne Bond sold in an interview given in early 1978, "One of
_"*"' the features of our strategy at Notional Airport is that, for the first time_ we

proposed the use of the FAA's integrated noise model, which Is e very useful tool

for airport operators all around the country to adopt. ''l The INM is the one tool

which can meet both the cumulative noise measure for continuous contours and

cumulative noise measures for discrete point requirements of Order lOS0.1C,

"Policies and Procedures for Considering Environmental Impacts," December 20,

... 1979, The INM is the recommended tool to generate Land Use Guidance Zones

_; (LUG) and data for site analyses for Airport Noise Control and Land Use Compati- :I

billty Planning (ANCLUC) studfes. 2 It ls also the recommended tool to generate I

,.' nolse'exposure contours for Airport Operator's Noise Compatibility Programs. 3 ti

• ,_ Airport planners_ airport operators and local governments are required to address

'_ the recurring problems of assessing noise impact. The significance of these

problems is underscored by increasing public awareness of urgent environmental

and safety concerns and development of technologically feasible and economically

reasonable solutions. The INM constitutes the ongoing commitment of the F'AA to!
. _ provide the most sophisticated analytical approach.

:l I/FºAA World Vah 8 No. 5. U. S. Department of Transportatian_ F.ederal Aviation
Adm n strat on_Office of Publ c Affars, Washngton, D.C., May 1978.

21Advisary Circular IS0/bt)bg-6t "Airport-Land Use Compatibility Plannings" U. S.
Deportment of Transportation, Federal Aviation Administration, December 30,
1977.

3/F'ederal Register Vol. 4_, No. 16t "Development and Submission of Airport
Operotorts Noise Compatibility Planning Programs and the F'AA's Administrative
Process for Evaluating and Determining the Effects of those Programs end

I t
Proposed Amendment to Definition of Aeoustlcal Change in Aircraft Noise
Certification Rules Relating to Turbojet Engine Powered Transport Categoryp
Large AIrplaness" U.S. Department of Transportation, Federal Aviation
Adminlstration_ January 26, 1981.

:• _ I-3



1.2 INM CAPABILITIES _i

The INM contains computer modules for determining the impact of aircraft noise

at or around airports. This noise impact can be given in terms of contours of

equal noise exposure for any of the following noise measures=

I. Noise Exposure Forecast (NEF)

Description= NEF was developed in 1967 and is based on effective
perceived noise decibel (EPNdB) as the unit of aircraft noise. All
aircraft operations during the period I0 p.m. to 7 a.m. are weighted by
a factor of 16.7 per one operation.

2. Eqalvalant Sound Level (Leq)

Description: Leq is an energy summation of the aggregate noise
environment as measured in A-weighted decibel units (dBA).

3. Day-Night Average SoundLevel (Ldn)

Description= Ldn was developed in 1973-7/_ for the Environmental
Protection Agency (EPA). Ldn is based upon Leq with the aircraft
operations during the period lO p.m. to 7 a.m. weighted by a 10 decibel f_'_-,

I penalty. _
_. Time above a specified threshold of A-Weighted Sound (TA)

Description= TA indicates the time in minutes that a dBA level is
exceeded during a 24-hour period.

The contours are presented in the form of a printout of the contour coordinates

and area lmpactedt and as a plot of the contours. In additionp a printout report of

populations within the contour areas may be produced. The model also allows for

the calculation of several noise measures at specific points (grid) in the airport

•h-,n,.a. The output from this ...... " --'-'"-':-- ".... :- - "

The model also produces a number of supporting reports. For example, the ECHO

Report presents the User Input Data in tabular format, the Verify Report notifies

the user of inconsistencies in the input data_ and the Data Base Print Report

presents selected portions on the ]NM Data 5ase in tabular format. In additlon_

without performing grid or contour analyses of the input data_ the model can

produce PREVIEW plots of the input scenario flights. All of these reports aid the

user in developing an accurate scenario of input data. _._'

1-4



INMDATABASE
1.3

' To lessen the analyst's information gathering burden, a standard data base of

individual aircraft noise and performance has accompanied each of the model

i versions. Each new data base is more complete, consistent_ and accurate than the

_ previous data base. Version 3 is accompanied by the new Data Base No. 8, for

.... • _ which Bolt_ Beranek and Newman_ Inc, provided the data. References I and 2,_i
:=: describe these dato_ their derivations and sources.
_r'

/L

: ;_ " The data base contains representatives of commerclalt general aviation, and mill-

:; tary aircraft which are powered by turbojeh turbofan, or propellor-driven

_1j engines. Each of these aircraft is associated with on aircraft categoryt a set of
•, ,_ departure profiles for each applicable trip lengthp a set of approach parameters,

_ Sound Exposure Level (SEL) vs. distance curves at several thrust settings, and

_ Effective Perceived Noise Level (EPNL) vs. distance curves at several thrust

i settings. The measure SEL is essentially an A-weighted sound level corrected for

_:! time duration effects. The measure EPNL is essentially a perceived noise level

!i _ corrected for time-duratton and pure-tone effect.

i:'i Figure I-I gives the identification name of each aircraft in the data base and the

_i name or number of each data set associated with that aircraft. Within the data

._iI base_ approach parameter set names are comprised of the prefix "AP " and the

i!l number of the set. For AP2 is the of the approach set
example_ name parameter

_! associated with aircraft type 7_,7200. Similarly, takeoff profiles names are

"i_l comprised of the prefix "TOP " and the profile number. In Figure I-I only the

_ numbers are given for approach parameter sets and takeoff profiles_ therefore the

..... user must remember to add the appropriate prefix when referring to one of these

7_._ data sets. Under takeoff profiles, a "0" means that no profile is defined for that

_:. trip length.

i_!i In many instancess several aircraft in the data base share the same data set or a

particular departure profile data set is applicable to a wide range of trip lengths.

•: These conditions are evidenced by the multiple appearances of some of the

;i: identification names in Figure I-I. Figure l-I is a reference to use in the later

_; , _ sections which discuss the input options of alternative aircraft definitions,

_:_._ alternative takeoff profiles and alternative approach parameters. Each of these

I -S
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options allows the user to replace o data set which resides in the data base. The

key to the replacement of a data set is its identification name which is indicated

in Figure I- I.

Data Base No. 8 also contains three default approach profiles which the user may

select in defining his aircraft operations. Subsection 2.1.7 describes these profiles

in detail

One important aspect of developing a new data base is the validation of its

contents, This function is being carried out under the INM Validation Projectj the

purpose of which is to determine the accuracy of both the computational methods

and the data base of the model by comparing the modelts noise exposure

calculotlons with measured levels, The first phase of validation was an analysis of

air carrier flights over the monitoring system at Woshlngton National and Dulles

International Airport (Reference 3). The results of the first phase became the

criteria by which the sound exposure level (SEL) noise-thrust-distance curves of

the data base were modified (Figure I-2). The modification of the SEL values

primarily reflects the change of function of relative signal duration with distance _'1

from I0 dB per decade to 6 dB per decade. An offshoot of the first phase served , 1

as a guide to the revision of the model's definition of the commercial jet

departure procedure to represent current practices,

Future phases of the validation project will investigate the methods of computa-

tion. However_ what may be more imperotivet in the light of the Aviation Safety

and Noise Abatement Act_ are standards for the computational methods. The

FAA will continue to adhere to the guidance of the A-21 Committee of the

Society of Automotive Engineers (SAE) as they explore this area. Already_ as a

result of the proposal by the subcommittee on ground reflection measurementt o

revised algorithm for lateral attenuation has been used in Version 3. This new

functional definition depicts a change of varying magnitude to the definition

• utilized in Version I and 2 (Figure I-3),
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_) I.t) NOTE TO PREVIOUS USERS OF INM

Version 3 of the INM is a new model whose input and output differ substantially
. _ from earlier versions. Threlore) previous users are advised to set aside their

.i ' knowledge of the earlier versions and approach the use of Version 3 as they would

i:i ".i_i._' ; any new model. The documentation for Version 3 fully describes the new modeland where appropriate points out differences in the results between Version 3 and

! " earlier versions.

- I.._ INM DOCUMENTATION

l
The INM documentation includes a number of manuals for the model itself and

=;

' t several reports on activities which support the INM. A bibliography of these
documents) each of which may be obtained from the FAA, is given below=

t 1. Bishop) D. E. and Beckmann, 3. M., Bolt Beranek and Newman) Inc., "Civil
Tj. Aircraft Noise Data for Computation oi Aircraft Noise Contours," Report

No. #t_0) Project No. 09611, submitted to the U.S. Department r,t

! _._ Transportation, November 1980 (Draft).
2, Potter, R. C. and Mills, :J. P., Bolt Beranek and Newman, Inc., "Aircraft

Flight Profiles for Use in Aircraft Noise Prediction Models)" Report No.
t_._gt_) Project No. 09612, submitted to the U.S. Department of
Transportation) 3anuary 1981 (Draft).

3. Gados) R. G. and Aldred) 3. M, "FAA Integrated Noise Model Validation)
Phase h Analysis of integrated Noise Model Calculations for Air Carrier
Plyoversp" FAA-EE-80-0t_, December 1979.

#. Federal Aviation Administration) "INM, Integrated Noise Model) Version 3-
Installation Instructions)" October 1982.

5. Federal Aviation Administration, "INM, InteRrated Noise Model, Version 3-
Programmerts Maintenance Manual," planned document for 1982.

6. Federal Aviation Administration, "INM, Integrated Noise Model, Version 3-
Data Base Manual)" planned document for 1982.

7. Flathers II) G. W.) "A Comparison of FAA Integrated Noise Model Flight
Profiles with Profiles Observed at Seattle-Tacoma Airport)"
DOT/FAA/EE-82/10) December 1981.

8. Flathers If) G. W.) "FAA Integrated Noise Model Valldatiom Analysis of
Air Carrier Flyovers at Seattle-Tacoma Airport) )) planned document for

..... 1982.
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i . 2.0 ELEMENTS OF AN AIRPORT CASE STUDY
t

.i
INM Version 3 requires that the user input data be entered via punched cards or

via an input data file. The interactive conversation INPUT Module available with

Version 2 has been eliminated.

This section describes the data required to produce a case study. Section 3

provides Instructions for creating the input data Iile.
i i

: i 2,1 GENERAL DESCRIPTION OF AIRPORT CASE STUDY ELEMENTSi

In order to run the modelt the user is required to provide at least four and up to

twelve types of data describing the airport and its associated actlvity_ l.e.;

[_ a. Airport Altitude andTemperature

,,ii & b. Runway Configuration
.:_ c. Names of the Selected Aircraftl

: : i! d. Alternate Aircraft Definitions (optional)

t._ e. Alternate Noise Curve Data (optional)

_I f. Alternate Approach Parameters (optional)

. _ g. Alternate Approach Profiles (optional)

i. :i"..._._i h. Alternate Takeoff Profiles (optional)
L Takeoff Profile Modifications (optalonal)

_! h' j, Takeoff Tracks and Operations

........ :'_ k. Landing Tracks and Operations

_i . 1, Touch-and-Go Tracks and Operations

, p

i _i Data types a_ b_ and c are required along with at least one of types j_ k_ and I.

ii
!!

!i

i ,
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i 2.1.I ALTITUDE AND TEMPERATURE _,_
i

The altl_de and temperature data consists of the airport altitude above sea level

In feet and the average daily airport temperature (in the user-specified units) for

the period under consideration, The temperature may be in Fahrenheit_ Celsius!

;i. or Ranklne. If the scenario reflects a typical hot day_ then the average summer

_ ' _ i temperature Is entered, Most scenarios will require the average annual

temperature.
I

! 2.1o2 RUNWAY DEFINITIONi

: The runway definitions establish the airport geometry and its relationship to the

surrounding area, Flrstt the user must define a cartesian coordinate system with

which to describe the airport. The units for distances are user-specified as feett

metars_ or international nautical miles (equivalent to 6pO76otl.'J5 feet). The

positive Xo and Y-axes must run east and north_ respectively_ as on a typical

mop. The pJacmont of the origin point (0p0) is arbitrary; however_ for

computational precision the distances from the origin to the runways should be r_'_ )
smnlh The user determines X-, Y-coordinates of each runway endpoint giving the _.

IN/V[ the information It needsto reconstruct the user's coordinate system.

It may be desirable to locate the origin so that all runways are In the first

quadrant and thus have positive coordinates. If the origin is located at the start

or end of a runway_ the required calculations of runway starts and ends will be

simplified. After selection of the origin_ the user may employ simple

trigonometric techniques or a graph paper overlay to determine the X-Y values of

the points on the runway, Figure 2-1 illustrates the coordinate system for the /

(_L/27R with the Y-axis pointing north. Any X-coordinate or a point to the west

of the or}gin and any Y-coordinate to the south or the origin must be a negative
number,
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FIGURE 2-I. COORDINATE SYSTEM FOR THE EXAHPLE AIRPORT



Two pairs of X-, Y-coordinates, eachcorrespondingto a runwayendpoint,define a _/"_runway. Each coord/nate pair, or runway end, has two definitions, one corres-

pandingto departures and one to arrive/s. Thefirst palr locates the end of the
runway where a departing aircraft beginsits takeoff roZlor a landingaircraft

couldfirst touch dawn. The tatter descriptionis cal/ed the thresholdpoint for a

tancJingaircraft and Is defined as the beginningof that portion of the runway
useable for landing. The secondpair locatesthe end of the runwaywhere an

aircraft departing from the apposite direction wouldbeginits takeoff roll or an

aircraft landingfrom the oppositedirection couldfirst touchdawn. The tmplica-
tlon Is that both endpolntsare the physicalrunwayends, Figure 2-2 displaysthe

relationshipof the pairsof coordinatesto the typeof aircraft operation,

In additionto the runwayendpoints_the user may wish to enter data defining the
runway heading. The headlng is in degreesof direction and, if not readily avail-

able, can be determined from the runway coordinatesusingsimple trigonometric
techniques.

2.1.3 AIRCRAFT SELECTION F_
k.._.J

In describingthe types of aircraft which will be part of the case study_the user
may select aircraft from the data base or may provide alternate aircraft defini-

tions. At leastoneaircraft type mustbe selectedor defined for any casestudy,

Table 2-1 lists the aircraft containedin the INM Data BaseNo. 8. An arraraft is

selected by referencing its name as described in this table, The followingsub-
section describesalternate aircraft definitions.

2.1,4 ALTERNATE AIRCRAFT DEFINITIONS

The user may add new aircraft to an oirpart data file so that the operation of
aircraft not currently included in the INM data basecan be part of a case. It is

also possibleto alter the properties of aircraft which are already includedin the
INM data base.
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TABLE 2- I

(Part I of 2) {'1

AIRCRAFT STORED IN THE INM DATA BASENO. 8

Order of Storable Name Description

I 747100 B747-100/JTgBD

2 747200 BTtI7/200/JTgDFL

3 74710Q B747-100QN/JTgDFL

/_ 7475P B747SP/JTgDFL

5 DC820 DC-8-20/JT4A

6 707 B707-120/JT3C
7 720 B720/JT3C

8 707320 BT07-320B/JT3D-7

9 707120 B707-120B/JT3D-3

I0 720B B720B/JT3D-3
I I DC850 DC-8-SO/JT3D-3
12 DC860 DC-S-60/JT3D-7

13 DC8CFM DC-8-60/CFM-56 ("- -"1
It.i. 707CFM B707-320B/CFM-56

I5 7O7QN B707-320B/JT3D-7QN
16 DCSQN DC-8o60/JT3D-TQN

17 CONCRD CONCORDE/OL593

18 DCI010 DC-IO-10/CF6-6D

19 DC 1030 DC- 10-30/CF6-6D
20 DC 1040 DC- I0-40/JTgD-20

21 LI01 I L-10t I/RB211-22B ,;
22 LI0115 L-1011-500/RB211-524

23 727200 B727-200/JTBD-7
24 727100 B727-100/JTBD-7

25 727D I5 B727-200/JTBD-15
2_; 727Q9 B727-200/JTBD-gQN

27 727Q7 B727-100/JTBD-7QN

28 727QI5 .. B727-200/JTBD-I5QN

29 727D 17 B727-200/JTBD-17

30 A300, A300/CF6-50C
31 767 B767/CF6-80A

i
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TABLE 2-i
(Part 2 of 2)

i f._,.) Order of StoraBe Name D,escrlptlons
; 32 A310 A310/CF6-g0A

i _3 BACI 11 BACI 1I/SPEYSI2

3# F28 P28/SPEY555

33 DC930 DC-9-3013TSD-9

! 36 DCgI0 DC-9-10/3T8D-7
. 37 737 B73713TSD-9

; 3S DCgQ9 DC-9-30/3TSD-gQN

_i" 39 DCgQ7 DC-9-10/3TSD-IQN
#0 737QN B737/3TSD-gQN

_' #1 DC950 DC-9-50/3T8D-17
;i #2 737D17 B737/3TSD-17

#3 DC980 DC-9-80/3T8D-209
#U,, 757RB B757/RB211-535Cf

#5 7573T B757/3TIOD '

!! #6 COM3ET COMPOSITEGA 3ET

#7 GALTF I.E. LEAR 35/TFE..731

,©ii #8 GALT3 I.E. LEAR 25/C3610
"_ #9 GAMTP I.E, SABRE 75/CF700

_i 50 GALQTF I.E. CITATION/3TI 5D

Ji!I _1 L188 ELECTRA/AL._01-D13
_! _2 LIO0 HERCULES/AL._01-D13
_F4

_ 53 DHC7 DHC-7/PT6A-50
_!I 5# CV580 CV 580/ALS01-DI3

• _5 HTETP I.E F27/RDA7
i 56 MTETP I.E. SD3-30/PT6A-#SA

._7 DHC6 DHC-6/PT6A-27

::._ _,S #EP I.E. DC-6,7/R2800
._9 TEP I.E. DC-3/RI820

" 60 COMTEP COMP. GA TWINENG

_ 61 COMSEP COMP. GA SINGLEENG

__ 62 KC135 KC-135A/357

_ii 63 C130 HERCULES/T56
6# F# F-#/379

65 ATD A7D/TF41
66 CL600 CHALLENGER

2-7



An airplanedefinitionincludesthe followingInformation;

An aircraft name

A noisecurve namewhich identifies the noisevs.slant-dislance tables
associatedwith the aircraft

Anapproachparameter name whichassociatesthe aircraft type wlth a
set of approachparameter values

A takeoff profile namefor each possibletrip lengthcategory

An olrcraft categorywhich indicateswhetheronaircraft ispropeller or
Jetandwhetherif is a commerclol_generalaviationor military
aircraft.

For new aircraft typesj thesemust oil be provided. In most casesj the userwill
need to create a new set of approach parameters. However, the noise curve and

takeoff.profiles may be selected from those already in the INM data base, ornew
onesmaybe created,

When changingan aircraft type that is already port of the INM_ it is not necessary
to changeoil of its properties. For example_if a new noisecurve is not specified
the INM will retrieve and usethe noise curve from the INM data base. f_

2.1.5. ALTERNATE NOISE CURVE DATA

The INM data basecontainssetsof EPNL vs. distancetablesanda like numberof

SEL vs. distance tables. Each set consistsof up to six noisecurvasseach noisei

curve correspondingto a different power setting. A noise curve Is defined b), a
fable of fen nolse levels at the fen slant range distancesof 200_400, 630, 1000_

2000p 4000, 6300, IO,000, 16,000 and 25,000 feet, The power setting is

H.u_t l_u,,*_=,per: usually....... In ..... _" =_ngineend given in unit._ nf nntJndsper engine.
! However_ any power unit may be used as long as it is consistentfor all noise :
! curvas_takeoff proflles_ and approach parameters usedby a particular aircraft
i type, Each noisevs. distance data set is assignedto at least oneaircraft in the I

data base by associatingwlth each aircraft Identlficotlon name a noise curve
i identification name. An alrcroftts EPNL noise curve and SEL noise curves oreJ

groupedtogether under the same identification name. A noisedata set must be

defined by noisecurves far anywhere from two to six power settings. Table 2-2
lists the namesof the noisecurves in the data base.

i' 2-8
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'_ TABLE 2-2

(Part I of 2)

i

:"; i__ NOISECURVESIN THE INM DATA BASENO. 8

, :: : Orderof Stora_ Name

:_:" _
-' _ I JT4A

i: ", 2 JT3D
3 JT3DO

' _ /I. CFM56
S JTgDBD

6 JTgDFL
7 OL593

8 3JT8D
9 3JT8DQ

I0 CF66D

I i RB2112

_ 12 2JTBD
13 2JTSDQ

14 SP555

IS 2JTSD2

: 7:_ 16 RB2115

::, _i_' 17 CF6SO

!! is cF6Bo
, . jL_

, _,:_ 19 CGAJ :
' _ '.- 20 CJ6{O

_'_ 21 TF73 t
%

:_l 22 CF700
23 JTISD

24 TSgA7

25 T56A15

26 PT6S0
27 501DI3

28 RDA7

i. , _; .... 29 PT6_5

:2! ,
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TABLE 2-2
(Part 2 of 2)

Order of 5tora[_e Name

30 PT627

31 R2S00 ' . .

:12 Rt820

33 CGASEP

3_ CGATEP

3_ 357

36 379

_.. 37 TF# 1
38 ALFS02

C_
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Thla Input section allows the user to enter noise vs. distance tables not available

_=. ]n the current INM data base. The new noise data must follow the conventions ofthe standard data base described above except that up to 22 distances and up to

10 thrust levels may be specified In the noise curves. Any new nolse curve

entered by the user should be referenced tn at lease one of the aircraft

d_hdtlons, In deflnln 8 a new noise curve, the user must Include the four Idnds of

data required by this section.* noise curve identification datap thrust setting data,

distance data_ and noise curve levels.

Usually, a user-defined noise curve is a new noise curve and not a replacement for

one In the data base. However,. the user may replace a data base noise curve by

ualng the data base noise curve name to identify the user-defined noise curve,

Care must be taken in daln8 replacements though because several aircraft Jn the

data base may use the same ndise curve and replacement of the noise curve will

affect each of these aircraft.

2.h6 ALTERNATE APPROACH PARAMETERS

An approach p_rameter set definesvariousperformance characteristlcsfor the

_i_ alrcratt associated with Each parameter set must contain the landing weight
it.

of the aircraft and the number of engines on the aircraft, In addition_ the

parameter set may a_soinclude v_]ues for the stop distance from touchdown, the

:" taxi speed_ the final speed, the terminal speed, and up to eight thrust settings. A

_. parameter set may be defined In the data base or be user-defined. Table 2-3
._
_ describes the parameters contained In the data base parameter sets, Within

; user-defined parameter sets the thrust parameter names used may be determined

by the user but the other parameter names must be the same as those ]n the data

base.

The distance,speed,and thrustparameters are used Jnthe approach profUe to

_, make the profile more general and therefore applicable to numerous aJrcr_t

. types, (See Section 2,1,7). Whenever the INM encounters a parameter name

71 within an approach profHej it knows to go to the parameter set associated with

:_ the aircraft using the profile to find the values of the various performance

•: characteristics tar that a[rcrafto Approach parameters are stored for each

2-11
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TABLE 2-3

APPROACH PARAMETERSIN THE INM DATA BASENO. 8

PARAMETER
NAME DESCRIPTION OF THE ASSOCIATEDDATA

WEIGHT Landingweight of the aircraft (lb)

ENGINE Numberof engineson the aircraft

STOP Stop Distance(ft.)p I.e, distance from the touchdownpoint to the pointwherethe aircraft stops

TAXI Taxi Speed(kt.)_ l.e, aircraft taxiing speed

FINSP Final Speed(kt.)_ i.e, speedaircraft flies to maintain its final approachcourse

N TERMSP Terminal Speed(kt.)_ i.e, speedat whichaircraft enters the terminal controlarea
re 3DLND Thrust for 30 glide slope_LandingFlap_F nolSpeed(fb/engor an),other appropriateunlt)

3DAPFS Thrust for 3o glide slope_ApproachFlap_Final Speed(Ib/engor any other appropr!oteunit)
3DAPTS Thrust for 3o glideslope_ApproachFlap_TerminalSpeed(Ib/engor any otherappropriateunit)

LEVAPP Thrust for Level Flight_ApproachFlap_Terminal Speed(Ib/engor anyother appropriateunit)
LEVMAN Thrust for Level Flight_ ManeuverFlap_TerminalSpeed(Ib/engor any other appropriateunit)

S00FMS Thrust for 500ft/n.mI deseentjManeuverFlep_Terminal Speed(Ib/eng or anyother appropriateUnit)
IDLE Idle ThrustpTaxi Speed(Ib/eng or any otherappropriateunit)

REV Reverse Thrustt Final Speed(Ib/eng or anyotherappropriate unit)

w. _ ...... _, •*, ._•_ _, _ •.................................................. .....



• _ aircraft In the data base under an identification name of AFt through AP56. (See

.f ..) Figure 1-1). The user may replace a data base approach parameter set by

entering one in this section under the same name which the data base uses.

Notlcep howeve h that several aircratt may use the same approach parameter set.
If this is the case_ other aircraft will be affectedp therefore If the user wishes to

change only those parameters which pertain to a single aircra_t_ he must change
the aircraft's definition (see Section 2.h_) and enter the approach parameters

under a new identification name.

!: 2.1.7 ALTERNATE APPROACH PROFILES

In the INM an aircraft=s profile is a table of altltude_ speed_ and thrust=

_ represented as functions of ground distance from a reference point. The program

: Interpolates from these tables to find an aircraft's performance characteristics at

_. any point In Its flight path. Profiles fall into one of two categories= approach

profiles and takeoff profiles. Approach profiles are discussed In this "subsection

iI and takeoff profiles In the next subsection.

I_ _i_'=_ Three default approach profiles are contained in Data Base No. 8, ono profile each
for commerclalp general aviationt and military aircraft. These profiles are
presented in Table 2-_. The user may alsoenter alternate approach profiles.

i

._, Each approach profile Is modeled with a set of four values_ which provide the INM

_I with a set of ground distances from the threshold point on the runwayj reference
.r values of altitude and speed at each of these distancesp and an indication of the

power settings between them. (See Figure 2-3). The distances are in the user-

s specified units but altitudes are in feet and the speeds in knots. The units for

thrust are relative but must match that used in the noise curves associated with

the aircraft which use the profile. The ground distances divide the approach

profile Into a set of discrete connected segments. There must be at least three

ground distances and at most fourteen. The data must be entered In the order in

which the profile would be flown on landing. Note that this is the reverse order

from that used In Version 2o Certain values of stop dlstancet speedsp and approach

thrusts may be entered indirectly via parameter names. These parameter names

. _ 2-13

i



TABLE 2-4

i
j APPROACHPROFILES

! IN THE INM DATABASE NO. 8
r

. i

_:: OISTANC£ FBOM RUN,AT {NO .

: ! flA_ 5[_M{flT FT M _M] ALTITUD£IFTI $P((DIKNT_) THRUST

• " " " : ' STD3D STEP ' 0.0@ TAXI _CV
i -)002,56 -SOS,SO -,17 _,O0 FINSP 3DLND

.i" "i i 18D7&,_O 550%70 2.q7 iOG_,Ob FINSp 3O_PF_

i 56_3_,50 17140,31 g.2& 3_O0,QO FINSp 3DAPFSGOOSO*}O %8_°37 q_B8 32nO.O0 FINSP _DJPFS

I 753|}.50 22955._0 12,_0 _OBO,QO IERMSP 3QAPI$

_'i: I13_7).00 3_56(,03 IB,67 6OBD.OO T[RHSP O,O0

GASO 1 STOp 0.0_ 32,00 3DLND
' _ -1002,5& -30S,38 -_17 0.00 FINSP 3DLND

• " i 3 IBO?£,40 55G_.70 2.97 1GOD,GO FI_ISP 3DLHDI 4 O@_3_.EO I?I_O,OI 9._6 3000,00 FI_SP 3nLN9
5 &NUSQoSO IB_O_*}7 9_BO _200.00 FI_SP 3DLr_D

' ; 6 75313_50 22_55,£0 ]2,_0 _0_0,_0 FINSP ]_LND
i ? 113qI_*Ou 3_SB&.03 18.&7 £OOO.OO FINSP O,OO

- ! _ILSD I STOP O,O0 32,00 _LND
.... 2 -1002,50 -305,56 -_17 O.OO FINSP 3QL_O

S lB¢Tfl.k_ 5509.76 2_97 lO00,OO FIRSP 3_LND
q 562_,5_ 171_G.31 9,26 300O,CO FI_ZSP _DLND
O 6OgSO._O 183D_,37 9. BB 320Q.O& FINSP _DLND

T5313,_0 _95_.60 12._D 40DC*OO FINSP _DL_Ig'

? 113_71,00 34536,05 18.67 600O*OO FIIISP G*OO _I

:i ]
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• r

flpproo=h ProfLLo• O_*tan_*rr=_t_,,l_Ld po_nLIn_U
t.

i]....
2 .

2-

0
. ,_ POINT DISTANCE HEIGHT AIR SPEED THRUSTS*

_' from threshold aboveairport

.... i! point (n.mi) groundlevel (ft)
• _

' I 18.67 6,000 TERMSP 3DAPTS
!i 2 12.40 tl,000 TERMSP 3DAPFS

;:;; _,'i " 3 9.88 3,200 FINSP 3DAPFS
_;, 4 9.26 3 000 FINSP 3DAPFS
_l':_ b 2"97 ,000 FiNSP O_L''qD
; 6 --"17 0 FINSP REV
_4_._ 7 STOP 0 TAXI
_2.

:, *Thrust refers to the segmentbetween the Iower segmentpoint and the next
_! highernumberedpoint.

FIGURE 2-3. EXAMPLE OF AN APPROACH PROFILE
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refer the INM to the appropriate parameter sets In the data base or to those
provided by the user. (See Subsection 2.1.6) This scheme enai_les the user to I

model approaches for many aircraft types with only one approach profile.

2.1.8 ALTERNATE TAKEOFF PROFILES

•. r Inclusionof takeoffprofilesinthe input data isoptional.The usershouldonly

. ! Include them if the profiles stored in the data base do not suit his needs. If the

• user wishes to replace e stored takeoff procedure and preserve the process by. which the profile is referenced In the data base_the user need only enter the new

r profile under the identification name of the data base profile it replaces. Under
these circumstances he need not enter an alternate aircraft definition as

described In Subsection 2.1.4. Alternatlvely_ the user may wish to Include a

profile which has no counterpart In the data bose. This may occur either in the

ease of a newt user-created aircraft or a redefined data bose aircraft.

Notice that in the data base_ several aircraft use the same profiles. Replacement

of such profiles as described above will affect all aircraft using them. One may

avoid this slde effect by including new alrcraft-specific profiles. _/*_"_.._!

Takeoff profiles are defined In a manner similar to approach profiles. Each

takeoff profile Is modeled with a set of four values_ which provide the INM with a

set of ground distances from the start of takeoff rail, reference values of altitude

and speed at each of these distancesj and an indication of the power settings

between them. (See Figure 2-zl0) The distances are in the user-specified units but

altitudes are In feet and speeds are In knots. The units for thrusts are relative but

must match those used in the noise curves associated with the aircraft which use

the profile. The ground distances divide the takeoff profile into a set of discrete

connected segments. There must be of teast three ground distances and at mn_t

...... fourteen, The data must be entered in the order in which the profile would be

flown an takeoff. In additlon_ a takeoff profile also requires that the number of

engines being used and the aircraft's gross takeoff weight be specified.



i!

_: Tokaof( PPo(LL6

OLatanoa from SLOPt er RoU. IO00e rLI

. " ii

{i

!i "

i".; -,_ _OlNT DISTANCE ALTITUDE AIR SPEED THRUSTS*
':' from start fit) (kts) (lbs/eng)

i:' _'_ of roll (ft)

_-, I 0 O 16 11,895

; i!l_ 2 /;,8/;3 0 157 ii,89s3 15,215 1,000 157 11,895i !l , ,250 ,,,895
_:;ii_ 5 19,/;21 ,27/; I/;9 8,/;I I

! . /; 37,898 1,755 210 8,/;I I
=. _.. _ 7 5_,,573 3tO00 210 8j611

_,_ 8 55,573 3,052 2 i 3 10,712
_;i 9 70,097 3,801 250 10,712
_ - tO 88,502 5,500 250 10,7l2

_:; 11 112931 7 500 250 10,712
_i 12 48,639 0_000 250 --

*Thrust refers to the segment between the lower segment point and the next
higher numbered point.

;, FIGURE 2._,. EXAMPLE OF A TAKEOFF PROFILE
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/_
In contrast to approach profitesp takeoff profiles do not use any parameter

names. Thus each takeoff profile is very specific.

2.1.9 TAKEOFF PROFILE MODIFICATIONS (AVAILABLE IN J_.ARFUTURE)

Occasionally the user may desire to modify a set of standard takeoff profiles

without the benefit of the substantial performance information required in Section

2.1.8. In this section the user can madify any portion of the standard proflle using

one of six types of modification.* altitude restrictlont takeoff power_ climb poweG

engine-out level flight powers specified climb gradient or acceleratlan to clean-

up. This section does not apply to either the military or genera_ aviation aircraft

in the INI¢ data base, The INM checks the aircraft category and applies modifica-

tions only to commercial Jet aircraft.

The modification definition identifies the type of modification end specifies the

segment of the profiles to be modified.

The following types of modifications are possibtez _,__. _

I0 Altitude restriction (the aircraft cannot exceed the assigned alti-
tude).

2. Takeoff power (the aircraft uses full power),

3. Climb power (the aircraft uses maximum continuous climb power),

4, Engine-out level fllght power (the aircraft uses that power per
engine which would maintain level flight if one engine were lost).

5, Specified climb gradient (the alrcroft will alter power to maintain
the cltmb gradient).

_, Acceleratlon to clean.up (the aircraft accelerates to the 0a flap
minimum safe manuevering speed whiJe retracting flops on
schedule),

All modifications except type _ require that the profile start point and endpoint_

reJpectlvelyp of the modification be entered. Modificatian type 6 requires only o

start point. These points are either oltitudes_ in feet_ above the runwoy_ or

dlstonces_ in the user-specified unlts_ from the start of the takeoff roll.

k,J
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Modification type 5 also requrJes that the user enter the climb, gradient. Climb

gradient is the ratio of the change in altitude to the change in ground distance in

feet of climb over feet of distance.

2.1.10 DESCRIPTION OF TAKEOFF TRACKS AND OPERATIONS

A track definition consists of all In£ormation needed to model a flight pathos

projection on the ground up to a reference point on the runway. Each track is

aasoalated with a runway and is used only for one type of operation= takeoff_

landing t or touch-and-go. Ordinarilyp each runway will be associated with several

tracks for each type of operation. Each track is identified by a name which must

be unique for the associated runway, However_ the user is encouraged to use a

unique name for e,ach track in the case study,

A track is made up of up to sixteen segments which are either curved or straight.

For a straight segmentt only a length in the user-specified units is necessary to

describe It. The user models a curved segment with a trio of entries. The first

(_ number is turn angle degrees or a new heading degrees,
the in in The second

number is the radius of the turn In the user-specified units, Then_ the direction of

the turn is indicated by "LEFT" or "RIGHT",

,._ Takeoff traclcq are described as a departing aircraft would fly_ with the first
segment beginning at the start of takeoff roll. (Note that this differs from

Version 2 in which the track was appended to the end of the runway,) Therefore_

! the first segment must be straight, Figure 2-5 presents a sample takeoff track.

Operations describe the typet magnitude_ and arrangement of activity at an

airport, The input consists of the average number of day_ evening_ and night

departures or arrivals per day on each track, Day is the period betwen 7 aom, and

7 p,m,_ evening is the period between 7 pom, and 10 p,m,p and night is between 10

p,m, and 7 a.m, The specification of time of day is an important factor in the

calculation of two of the measures of airport noise which are available in the

INM= INEF and Ldn, The contribution of each night operation to total exposure
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is more heavily weighted than the contribution of each day operation for each of
these measures. The preparation of operations data is based on knowledge of

schedule,demand, runway utilization,and air trafficcontrolprocedures In

addition to the runway and track layout.

Departures are further divided into 7 stage-length categories which correspond to

the approximate flight distances. Each stage length Is associated with a takeoff

weight which represents a typical passenger load factor and fuel required for such

a trip.

0 - 500 nautical miles

500- 1000 nautical miles

I 1000 - I_00 nautical miles

i 1500- 2500 nautical miles

i 2500 - 3500 nautical miles

3500 - t_500 nauticalmiles

i 4500 and greater nautical miles

Not allaircraft can tly all ol these stage lengths (e.g., a GASEP's range is less
than 500 miles), the INM will not accept a departure beyond an aircraft's

maximum possible stange length. Figure i-I fn Section I shows the maximum

stage length for each aircraft type.

Operations may be described for the INM by one of two methods, by frequency or

, by percentage. All operations of a given type must be described by the same

user-selected method. Note, however, that different types o(operations may be

entered by different methods. For examplep takeoffs may be entered by

_requency and landingsby percentage.

With the Ilrst method, each takeoff track description is followed by the operations

on that track. Each operation description gives the aircraft type name and the

number of day, evening, and night departures for up to seven stage-length

'''4
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categories for that aircraft on that particular track. With the second method, i

each of the takeoff operaHons are described first_ giving the number of day,

evening and night departures for the operations for all tracks. Then each of the

tracks are described_ along with the percentage of commercialp general aviation

and military operations that are to take place on that parHcular track. All of the

aircraft operations must be distributed across the tracks, e.g,the sum over all

tracks of the percentage of commercial aircraft distributed to the track must

equal 100. Table 2-5 presents takeoff operations by percentage and Table 2-6

presents the same takeoff operations by frequency.

Takeoff modifications may be applied to specific takeoff tracks. For operations

input in frequencies_ the modification may be applied to some commercial jet

aircraft on the specific track and not to others an that track. Far operations

input by percentage_ the modifications will be applied to all commerclal jet

aircraft on the specific track. Note that takeoff modifications may be applied

only to data base takeoff profiles for commercial jet aircraft. Howeve G the

model checks that a modification is applicable before it uses it on a profile.

f
2,1.11 DESCRIPTIONS OF APPROACH TRACKS AND OPERATIONS "_'_"_"

A track definition consists of all information needed to model a flight path's pro- t

. jectlon on the ground up to a reference point on the runway. Each track is asso-

ciated with a runway and is used only for one type of operation= takeoff, landing

or touch-and-go. Ordinarily, each runway will be associated with several tracks

for each type of operation, Each track is identified by a name which must be

unique for the associated runway. However, the user is encouraged to use a

unique name for each track in the case study.

A track is mode up of up to sixteen segments which are either curved or straight.

For o straight segment_ only the length in the user-specified units is necessary to

describe It. The user models a curved segment with o trio of entries. The first

number is the turn angle in degrees or a new heading in degrees. The second

number is the radius of the turn in the user-specified units. Then, the direction of

the turn is indicated by "LEF'T "or "RIGHT ".
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O TABLE 2-S

TAKEOFFSBY PERCENTAGE

J

• "" ,t_ OPERATIONS

; AIRCRAFT CLASS STAGE DAY EVENING NIGHT

i;_ . 727I00 CON 1 6 4 2
_, 727100 COM 2 4 2 2

LTJ GA I 10 S O..',

_'_' TYPE-Y GA I 5 0 0
TYPE-Z MIL 2 8 4 4

H

! PERCENTAGES

_:_"_" TRACK COM CA MIL

TR I 50 60 0

TR2 50 0 25

TR3 0 40 75

100 100 100

"('_ -k

" ?_:'I

_

,,Ji

f
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TABLE 2-6 t'_

TAKEOFFS BY FREQUENCY

OPERATIONS
TRACK AIRCRAFT CLASS STAGE DAY EVENING NIGHT

TRI 7271O0 COM 1 3 2 I
TR I 7271O0 COM 2 2 I I

TR I LTJ GA I 6 3 0

TR I TYPE-Y GA I 3 0 0

TR2 7271O0 COM I 3 2 l
TR2 727100 COM 2 2 I I

TR2 TYPE-Z MIL 2 2 I I

TR3 LTJ GA I 4 2 0

TR3 TYPE-Y GA I 2 0 0

TR3 TYPE-Z MIL 2 _ 3 3 _

T
,i

'I
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Approach tracks are described as a landing aircraft would fly, with the last
' .... segment ending at the threshold point. (Note that this differs, from earlier

! versions in which an approach track was defined in the same manner as a takeoffl
._. track.) If turns are described as new headings, the Initial approach heading must

_ also be supplied. Figure 2-6 presents a sample approach track.

_ _ Operations describe the type, magnitudes and arrangement of activity at an
i,: ii

• . _; airport. The Input consists of the average number of day_ evening, and night

?_ departures or arrivals per day on each track. Day is the period betwen 7 a.m. and
i:

t 7 p.m. evening is the period between 7 p.m. and 10 p.m., and night is between l0

i p.m. and 7 aom. The specification.of time of day is an Important factor in the

: i calculation of two of the measures of airport noise which are available in the
i INM= NEF and Ldn. The contribution of each night operation to total exposure is

l more heavily weighted than the contribution of each day operation for each of
;_ these measures, The preparation of operations data is based on knowledge of

i schedule_ demand, runway utilization_ and air traffic control procedures in

:,, addition to the runway and track layout.

0i ' Operations may be described for the [NM by one of two methods, by frequency or

:_ by percentage, All operations of a given type must be described by the same

i l user-selected method. Note_ howevert that different types of operations may be

_'_, entered by different methods, For example_ takeoffs may be entered by:i

_i frequency and landings by percentage.

With the first method_ each approach track description is followed by the opera-

-, lions on that track. Each operation description gives the aircraft type name_ the
T:

7:! approach prof|/e name_ and the number of day_ evening_ and night arrivals for that

C; aircraft nn that partic.lar track. With the second method, each of the landina

_iI " operations are described first, giving the number el day_ evening! and night

'_ arrivals forthe operations for atI tracks, Then each of the tracks are described_ _r.-
iJ

i!! along with the percentage of commercial, general avlation_ and military opera-
':_ tlons that are to take place on that particular track. All of the aircraft

operations must be distributed across the tracksj e.g,, the sum over all tracks of

!ii the percentage of commercial aircraft distributed to the track must equ_1 100. In

2-25
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• . , . • , ,.. _ . i,,

f_ subsection 2.l.i0j Table 2-5 presented takeoff operations by percentage and Table

..... ; 2-6 presented the same operations by frequency.

2.1,12 DESCRIPTION OF TOUCH-AND-GO TRACKS AND OPERATIONS

_ A track definition consists of all information needed to model a flight pathos
projection on the ground up to a reference point on the runway. Each track is

associated with a runway and Is used only for one type of operation= takeoffs

landing_ or touch-and-go, OrdinarJiy_ each runway will be associated with several

tracks for each type of operation. Each track is identified by a name which must

_ be unique for the associated runway. Howeveh the user is encouraged to use a

!_ unique name for each track in the case study.

i!
A track Is made up of up to sixteen segments which are either curved or straight.

For a straight segmentt only a length In the user-specified units is necessary to

_'i describe it. The user models a curved segment with a trio of entries; The first

"*_ number is the turn angle in degrees or a new heading in degrees. The second

! _,_._, number is the radiusof the turn in the user-specified units. Thenj the direction of
,_ _::!?_'J the turn Is indicated by "LEFT" or "RIGHT".

_;!i Touch-and-go tracks are described as a touch-and-go alrcraft would fly, with the

_ first segment beginning at the start of takeoff rail and the last segment ending at

;iw the threshold point. Therefore_ the first segment must be straight. Figure 2-7

!_! presents a sample touch-and-go track. (Note that the ability to specify

__:_ touch-and-go operations did not exist in earlier versions of the INM.)

il I Operations describe the typep magnltudet and arrangement of activity at an
-j

..... airport. "rbe input consists of the average number of days evening_ and night

departures or arrivals per day on each track, Day Is the period betwen 7 a.m. and

7 P.m.t evenlng is the period between 7 p,m. and i0 p.m, and night is between

10p.m. and 7 a.m. The specification of time of day Is an important factor in the

: i calculation of two of the measures of airport noise which are available in the

INM: NEF and Ldn. The contribution of each night operation to total exposure is

more heavily weighted than the contribution of each day operation for
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each of these measures. The preparation of operations data is based on knowledge

of schedule_ demand_ runway utlllzationp and air traffic control procedures in

addition to the runway and track layout,

Operations may be described for the INM by one of two methods_ by frequency or

"_' by percentage, All operations of a given type must be described by the same

_, - user-selected method. Note_ howeverj that different types of operations may be

entered by different methods. For example_ touch-and-go's may be entered by

frequency and landings by percentage.

With the first method_ each touch-and-go track description is followed by the

operations on that track. Each operation description gives the aircraft type

!i_ name_ the approach profile name_ and the number of dayt evening_ and night
,_ departures for one stage-length category for that aircraft on that particular• ,!i

track. With the second method_ each of the touch-and-go operations are described

;_t flrst_ giving the number of day_ eveningt and night arrivals for the operations for

j! ,,_ aJ.._itracks, Then each of the tracks are descrlbedj along with the percentage of

Q_i , commercJalp general aviation, and military operations that are to take place on

_I that particular track, AH of the aircraft operations must be distributed across
i'_ the tracksl e,g._ the sum over all tracks of the percentage of commercial aircra{t

_:: distributed to the track must equal 100, [n subsection 2,i.10_ Table 2-_ presented

,_= takeoff operations by percentage and Table 2-6 presented the same takeoff
_,_: operations by frequency.

., 2.2 EXAMPLE AIRPORT DESCRIPTION

.I'.i A hypothetical airport system has been constructed to assist the user in preparing

i." . a case for the INM and in assessing the impact of aircraft noise. The example

!'i airportp illustrated in Figure 2-g t Is the basis of the sample input data file used

_'?!. through this manual.

.I
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/_ The airport system described below is given only as an example. The airport's
'"-_/ operating characteristics are entirely flctltlous and should not be construed as

t representative of FAA standards.
J

i l
• . _ Assume the following definitions at the example airport;

;iI ii '': i: _iJ o Airport elevation is at 23 feet above sea level.

:: o Ambient temperature near the surface is [2.660 C.

Ii' o Runways 09L/27R_ 27L/09RI and 35/17 (9,500 feet_ i i_129 feet_ and
[1 5pg59 feet in length_ respectively) are utilized at the example
,,_ airport.
!l

o There are seven takeoff tracks_ four landing tracks_ and one
' , I touch-and-go track.

o Eight aircraft typest BTt_7-200_ DC-10-30_ B707-320B I A300_
B727-200t DC-9-30_ l.Eo SABRE 7._ and one composite general
aviation single englne aircraft_ are retrieved from the data base in
standard form. One new aircraft type 5-76 Is user-defined.

i; o One noise curvep one approach parameter set_ two approach proflles_

i_, ._ one takeoff proflle_ and one takeoff modification are user-defined.
r; o The magnitude and mix of traffic Is typical for a small to medium
_i airport.

• i_! o The takeoff profiles of all commerical jet aircraft using track TRI
_j are modified to begin acceleration to clean-up at an altitude of 700

_Li feet.

i .

!:!

I:
_x

,! I

:/

i:

ik__.)
j _

i
I 2-31



3.0 PREPARING CASE INPUTS

The input data for the INM Version 3 consists of the following six major sections;

SETUP containing airport and runway data

AIRCRAFT containing aircraft types, noise curvesDapproach
parameters, profiles for approach and takeoff,
and takeoff modifications

TAKEOFFS containing takeoff tracks and operations

LANDINGS containing landing tracks and operations

TOUCHGOS containing touch-and-go tracks and operations

PROCESS containing the process commands

All sections are required with the exception that only one of the operations sac-

ra
,lens (TAKEOFFS, LANDINGS or TOUCHGOS) is required. Section 3 describes

_ the procedure for arranging the Input data into these data sections. I

_1 The input data file structure is free format with keywords used to identify the

data sections, data elements and control steps. This type of format provides the •
, p

_. user with a readable and naturally ordered input format which is both flexible and =

_i easy to use.

i :

i'. The keywords have a hierarchical structure which aids the INPUT Module in pro- !
:" cesslng the user input. The major keywords, called level I keywordsp begin and

"_ end the input file or start one of the major sections of input data described :

above. Within each major sectlonp there are level 2 keywords which may start •

subsections of data or label data elements. Table 3-1 shows the ordering of level

_ I and level 2 keywords in the INM. Within each subsection successively lower '

level keywords are used until o keyword is associated with a data element or group

of elements.

3-1
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( '1
TABLE 3-1 I

ORDER OF LEVEL I AND LEVEL 2 KEYWORD5

LevelI Level2

• Keyword Keyword

BEGIN.
" " SETUP=

TITLE
•.... I AIRPORT

ALTITUDE
TEMPERATURE

AIRCRAFT:
TYPES
NOISE CUR V ES
APPROACH PARAMETERS
PROFILES APPROACH

i
; PROFILES TAKEOFF

i MODIFICATIONS TAKEOFF
TAKEOFFS BY FREQUENCY= or
TAKEOFFS BY PERCENTAGE=

OPER
TRACK

MOP. ,_.,
NOMOD. _.._,.,..

LANDINGS BY FREQUENCY= or
LANDINGS BY PERCENTAGE=

OPER
TRACK

TOUCHGO$ BY FREQUENCY= or
TOUCHGOS BY PERCENTAGE:

OPER
TRACK

, PROCESS;
EXECUTE
NOEXECUTE
VERIFY
NOVERIFY
_vt_ rs LI

NOWARN
DATA BASE
PREVIEW
CONTOUR
RETRIE VE
GRID

END.

/



In order to allow for processing of the free format keyword input data in an effec-

tive and efficient monner_ a number of n_q_Jmptionshove been made about the

input data. In addition, the programming logic of the model puts certain restrlc-

'_ tions on how the input data can be formatted. From these assumptions and

p, restrictions a set of general rules for creating an input data file has been

developed. These rules are presented in Table 3-2. In addition, Table 3-3 presents
limitations on the number of items of specific types which may be present in a

" given scenario.

Table 3-4 contains a summary of pertinent information about the keywords and

data which must or may be present in a user Input file. Figure 3-1 presents o

! sample input file to illustrate the format. Within Table 3-4 the keywords ere

ordered as they might appear In a user input file and are indented to show their

heirarchlcal structure, Any data item or group of items associated with the

keyword is listed in the second column. The third column indicates whether o

keyword or a keyword with its data item are required or optional. "R" indicates

that an entry is required in every input data file. "O" indicates that it is

f'_ optional. "R2" indicates that it is required if the user selected its higher order
_'_'_ optional entry, For example, the keyword 'NC" and a noise curve name is

required if the user elected to input user-defined noise curves under the

subsection "NOISE CURVES ". The format column indicates the type and number

:_ of data Items to be entered. The format specifications in parentheses indicates

;_ the fixed format used to store the data on internal model files. The format also

_' includes the units in which the ground distances are stored on the internal files.

; Error messages are produced if the significant digits of the data cannot be stored

with this format. (See Section /_.3.) The fifth column indicates the appropriate

_ units for the data. For ground dlstances_ oil three units options are listed indi-

cating that it is the user's responsibility to use the flag keywords to indicate the

units for the data. The value ranges provide the user a guide to selecting input

and the defaults inform him of the values which will be used if he does not enter

any values for these items. The last column provides miscellaneous information

which is helpful in preparing the input for the particular data item.
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: TABLE 3-2

(Part I of 3) I

GENERAL RULES FOR CREATING A USER INPUT DATA FILE

I
Kej_vords

I. Each keyword begins with an alpha character (A through Z) and

contains no special characters other" than ": "_" . "or " - ".

2. A keyword must be followed by a blank, " = "j " ( "t " ) " or end in

column 80.

r

:_ = 3. A keyword comprised of several words must appear on one line_

e.g., "NOISE CURVES".

4. Any level I keyword and any level 2 keyword within the

"AIRCRAFT=" section must appear on a line by Itself.

5. Any flag keyword must immediately precede a level I or level 2 k._J

keyword. If a flog keyword is embedded at a lower level, it will

kick the keyword search process back up to level 2 checking and

the rest of the data at the lower level will not be recognized.

Data

I. Numbers must be fallowed by a blank or end in column 80. The

only exception is the index of a takeoff modification which may

fa!!a;;'ad ln_mcdi_el;," by " ) ".

2. Names for such items as aircraft, noise curves_ parameters_etc.

may contain any character except a blankp " = ", " ( "_ or " )".

It is strongly suggested that special characters be limited to ". "

and "- ". Parameter names used In the approach parameter sets

may begin with a number, but must contain at least one alpha

character (A through Z). For example t 500FMS is an acceptable

thrust parameter name. Other names ore not required to contain (_=_j
an alpha character. For example_ 727100 is a legal aircraft name.

3-4
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i _ TABLE 3-2....... (Part 2 of 3)

.=
• , 3. A runway definition must be contained entirely on one card. A

.... i runway definition consists af the keyword "RW"_ a runway namep i

•_ii_,_ _ starting runway coordinates in the first dlrectIonj the keyword i
: ' _ . "TO'_ and the ending runway coordinates. OptlonalJyj the i

_- deflnltlon may Include the keyword "HEADING" and the heading

! value.

i _. The delimiter "=" is required within the APPROACHPARAMETERS subsection to separate parameter names and

their values. A parameter name and Its associated value must

1 appear on the same line. Use of "=" Is optional in other sections

of the data but the delimiter has been used In the examples to

: _ make the data more readabie.
J

)_ _ $. Whenever the user defines a new arlcraft type (i.e., one not In
the data base)p the definition must specify an aircraft name1 its

_i category_ noise curvet approach parameter set_ and at least onef _

_H

_ stage number and takeoff profile.

i,_ 6. New user-defined noise curves_ approach parameter sets_ and

i! profiles should be IabniJed with unique names not used In the
• _: data base. If a user-defined item has the same name as a data;!i

base Item of that type all references to that name will point to

: _" the user-aeflned item and no__tto the data base Item. For

example_ If a data base aircrMt is selected and Its data base

definition refers to a data base noise curve which has the same

name as a user-defined noise curvep the wrong noise curve will

be selected for the aircraft. However_ If the user wishes to

replace an item In the data basehe must use the same name. i
!

l:t )2

1:
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TABLE 3-2

(Part 3 of 3) _-_

7. Within each input data set there must be at least one runway
defined In the SETUP sectlon_oneaircraft selectedor defined in

the AIRCRAFT section andone track and operationdeflned under

" each of the selectedoperationssectio_ (TAKEOFFS, LANDINGS
andTOUCHGOS). At leastoneof the operationssectionsmustbe

presentIn the input data.

$ ,

%.,,
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_ TABLE 3-3- j

SPECIFIC PROGRAM LIMITS*

:,_ " :.. Item Type No. of Items

RUNWAYS 50

AIRCRAFT TYPES 100
NOISE CURVES 100

APPROACHPARAMETERSETS 100
• APPROACH PROFILES 50

_! : _ TAKEOFF PROFILES 300
TAKEOFF MODIFICATIONS 30

: TRACKS 200

• -' AIRCRAFT IN THE INM DATA BASE 75

*The limits ore usedonJy for the cross reference

; _,! or_oysinthemoO.,aadoa°beeosi,ymodified.,the maintenanceprogrammer. A Ilmlt appliesto the
sum of the numberof onitem whichthe user defines

_ and those whlch he retrieves from the data base,
: : _;t Note that APPROACH PROFILESalways includeall

.i data baseapproachprofiles whetheror not they are

........ _i. referenced by the user,

F]

't
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TId_LE 3-_. DES_[PT[OH Or TI{E USER INPUT (PART ! of 19)

_aR_ nA_^ 1T_N. _q. r_T U_ITS V^LU_ R_OE D_/_LT C_mt_._S

BEOX_|o R Lava! ! km_ord to o_ar_ thl umer |npu_

{IOE_IOI 0 Z_IIOo Fl_g ko_ord _o auppregg pfintinR of _D
Ritllo_s.

_0_0, 0 R_I_J pr_n¢_n8 o_ _10 _apo_|, _le two
co_nd_ NOE_IOo and _010° can he uge_ _o

FT. 0 _l_ _|aR _m_mrd which Lnd|_as _h_ l_ _ho
F_llo_ln_ d_¢_ _ound dtm_ncem _ro ffi fal_*
Tha thr_o units key_rds may b_ uJa_ _o ch_nsa
unlcJ _n _he d_a f|1_°

HIZT_|C° 0 7e_© rl_ koyward uh|©h _._SeJ_l tha_ in _ha

XN_,_Iff° 0 _aa_ FI_ ksyuord wh|_h lnd_ca_em Chic in _h_
folloulns d_4 _round dlm_an_e| _l I_

_*ITDPI _ /,eve1 | ke_rd _o b_ln _lrpor_ deJ_rip_lo_

_[TLR _l_ _|_la 0 < ao chm_te=_ _l_n_l T_tla su|t hi ¢ont_l_ld hi,mien th_
{20^_) t_Q _elilt_erJ • _* _ _L_h _ on _ho

lame lin_ _s _e kny_o_ _nd ) _n th_
_mo 1Lne ae _ha _aJt non blan_
©h_r_ct_tr af tho tit|8°

_II_ORT _fpo_ nglla 0 _ 36 ¢h_ra_ar8 _Ia_L_S _am_ _8_ b_ ¢on_a_fild _mtnmn _he _o
-- (9_A) delim_tarl < > _ wtth ( on _he a_ llnl _l the

kay_ _n_ ) on tha la_ lino _| th_ 1_ _on

_TITUD_ _l_l_u41 o! _por_ 0 On_ nu=_rtc wluo _et _Dave "_2g_ _ 29020 f_ _a_ leve_,

_M_TURE ^ve_D diSly 0 Ona n.=_e_c v_lua Dasroe_ FI C °_26" t_ 1_6° 7 Sgo T
_|rpor_ cem_r_t_ra f_ollowed by _ or n

b_anll A_S a un_
dBsJ_na_or F, C or R
(F6.1_ _xl AI)



TABLE3-4. DESCRIPTIONOPTHEUSl_ltINrO'I' (PART2 of 19)

_._. RD DAI"^.tT_l _ FOR_T UNITS VALUEnANGe n_eL.-_.Lq' cn)nfe_'_9

EUWAYS n Kayvotd Co boBln r_n_sy denccipcioa
aubloc_ion. 5uhnec_fon mu0t lnclu4_ mc 1seat
cn_ wunwny.

Ituuvay nsme in h nnA_u_ or na-_. _e_ the test fo_ A dIeCUJ|Io_ Of ,amlng
both d/rec_InnJ e.g. OgL-_TR co_ve,c_h_.

or 13-3|
(._ for eJch heal)

_tartinR coordinates R 2 numeric ¥m2uel Y_eC_ mecera |o_sch _ the
(X,Y) (_8.O ft.) or ha dis- run_sy _ua_ he

t_nca_ _ro_ between 0 and

m coferenc_ 2_000 foot
point

TO _ndin_ coot_lnaCn R 2 nusa¢Ic values _eet_ metarl Sea above
(X,Y) (_,O tO) oF _m dis-

tm_ca_ frol

point

U_I_I l[lldlO 10_ _UnW_y 0 | i_tlSer va|uo Ongroes O to _0 llAre_l |OXng I| thl he_IDl II Ipll_I_ _t _I _v_
l_ I_ _lrll (I3) directlo_ _b_ro g_ _llbln [0 ds/rles of 1_ C/los _he first

_I[|C I hOld|g ! 287 got rUfl_ly _*
dI_ICS
o_ tho ,

th_ fif_t
_[rncllo_

_eetlon u_nc t_llode a¢ lealt o_a aircraft,

_PI_ _ LevaI 2 key'.foYd 10 bllJ_ m_flrlfl dmfln|t|oG

AC _trcf=fc lype na_l h _6 chlr4c_efl _be flamo lac,y _4t IG A|rcrif£ type f_oI
-- {A_,A2) ehl _lll ball or on_ to b_ dlflflid b_ Cba

uaor, II_or-_af|ned natal lull he u_tque from
_b_ I[&lg bile gllOI gfl_ o_[l_r _O_'_tf|_O_

nam_l_

T



TABLE 1-4. DZSC_IPTI_H 0_ TJI_ U_R IHPUT (PART 3 of 19)

KErrED . DATA ITFJ4 REq. FONqAT .UNIT_ VALUER/dtC_ _EfAUL__ _)t_4_gTS

PAIr/g1 Zpprolch perimeter O _ 6 characters nets The nan Is4y b_ for an approJch parasltar
net name -- (Aq,A2) bees ee_ from the data hlan or one co ha de_lned

approach hy the ueer,
parameter
for this
A/C

CUIV_ ,ella curve one O _ b cheraccera Data The sam _7 _ for a nolle curve _rnm
(Ad,A2) bees cbo data t_ae or one Co be defined by

nolle the user,
©_TVm|Dr
O_is A/C

IT_ ataA_ Qcabec a_ cha o O_4 taceSec en_ _ CO ? fac _ht _ate . "_e _eaut luLy ha for • tekeof| _rof_ ft_
takeoff profile naae one name oE atsxa number blue the d_ra bun or one co be defined by the
for that scare _ _ characters takeoff user,

-- (tI_IX, Ak_ A2) profile
for thi_
A/C and
stain
number

I CAT_,ORY _taBory of the A/C 0 _ _ characters _ats be|e C_ti_or7 m_at he J (_et) or P (propeller)
-- (kh) cste_ary combined _ith _4 {cormerctaD or Oh

far chic (Rsaeral aviation) or HfL (_iiltarf).
A/C _xamplel JC_4 or POd,

_OI_ CU_V_ 0 Level 2 keyvord to beAln nails e.rve definition
suhsecClnfl.

fig _oln curve na_ R2 ( d characters 1_ the name ia for e n_ uaar-defin|d noise
- (A_,A2) curve it must be unique from any data bale

Gates CUrVe _eme or G_her Uesf'dA_Ghd n_te@
curve as=e.

flasher of EP/_L _f One inteder value 2 Co 10
_hrust_ (I2)

DY _lumber of EPI/L R2 One lnted_r value I to 22
dLerenccl (T2)

t
Nuablr of _L _2 On_ Lntng_r value 2 to 10
thr_ats (I2)

hY _uaber of _EL _2 one inteBar value 2 co 22
distances (I2)

_fh'l, it2 beard indice_ine b*glenln _ nf _PHL _e!_
.... CUtV_ dhtEe



?AgL_ 3-4. D£gCRTPTZ0_ OP _1_ US_, XXPU? (PART 4 of 19)

KIEYVOitD DATA ITEH _q° FOLtHAT UNITS VALU_ nAHCB DEPAUI_ CCHIt_R!'8

_IOU_T$ _PHL thrumt va|uu R2 One nualrle value Umer*o > O VnlUeS m.mt be mo_xotonically tncraalinR ar
for eac_ thrus_ cha|c_ do_ream|n_t

{P7.1)

Data at thlm pol_ _m pra|lntsd mB •
dlDtnneD followed by _hm no[|_ _u_vm date _o_
_ha£ d|m_aneo mn_ _11 t_u|t|. _hil is

repes_od _or e_ch dia_,nca_ umull|y one 1in•
_o_ each _lmtan_o*

|PI_ dlB_snca ¥•lua R2 One _u_tltl¢ ¥•lua Taat_ meter_ 0 D[_n©e vslll_s mu|_ be monotonl_•117
(_6.O _) or nm lnc_eamin_.

_p_ll. n_l|• level R2 One n_D_r_© vmluo d6 _ 0 _o _ 200 _e_el_ da_ommn W1_11 dle_|aminB thru|_|°
da_ for _¢h _hrus_ _aVaIB _c_oa_o with Ln_rsa_lN_ d_J_n_s_ .

{_6°2)

|_L 112 _ay_rd lndl_a_ln6 beo_nnlo8 o_ 8B_ _ols• _u_va
i_at•o

TII_U_ 8_ _h_|t ¥•l_al R2 6ns nuu_l_ val_e _Jm_• > n Va|u_u i_|_ be m_noto_lc_lly _ne_al_ln5
fa_ ss_ _rus¢ ChOice or _ecreas[_° ¸

I

Dst• •_ this _oln_ [_ pr•Jan_ed as • dia_anee
followed by ttte n_|a lovml d_t| fo_ thor

e_ch diltan_aj uaunlly ont line _ot _,ch
dll_mnCDQ

_L d[It_Cs velum IL2 One nu_o¢lc value _a•_) ms_|_l ) 0 _s_nco wl_on mum_ b• mo_oto_|_•11_
(tO.0 fc°) o_ nm lncrmsu[n_.

$_ _oiJa 1•vex R2 6no humeri© value d_ )0 _o <2QO Levi1| d_¢rmnmm wl_h d•_aa|ln6 thl_uBtmo
d_ _a_ e_ch _htumt Levoln deep.ann wit_ |n_onalnB d_mt_n_ea.

(F6.2)

_FPRO^QI F_rERO 0 14vs1 2 kiy'_ord to bsBSn JpproJch
parameters lubinctiono

/_ 6pprnaeh parameter R2 < 6 eltsraccers _! ¢hs nan is far a neu uaot-dafiasd

not nnmo _ (A4_A2) approach p4_mme_et ms_ i¢ muu_ _o uniqum
from _ny ds_n ban apptosch parameter ae_
na_e or oth0r u_or-de_ed _[ _ame.

I{g|GIIT" |lel_ht at al_cr•_t _2 6he nu=ocic vmlua Ibm > 6 CO 1,666,000
(F1,6)

_HQ_f_ _ |;_mbot o_ eflR[flo_ _ Otis flurle£J_ V_Ua [ _0 0
(F2.6)



Tket_ 3-4, Desc_ze_zo_; OF THe USeR £_PL_ (PA_T 5 of 19}

STOPI _lcopp|n_ dLmt:an_et O O_o n_uee_lc value I'ee_, .nml:erl D|_t:an©o may noc Va|um may b_ |npu_ an eLpoJl|l:lVn o[*
(F'8,OI_) Qr nql exceed l(l_l_th no_mf:LveVa|ue bLit Ic Yt|l ha _ol_velrt_td to

of runway _ n[_dai:lv_ V_ltlo CO |ndl_tn • |_oppLnR p_|nl;
ho¥_n_ _ha t_ndlnJ] _hrnah_ld poLn_.

_p_od I_r_m_era O P_r_u_r ;_emmo_ I_no_e _0 _o 2_0 _or G_ or V_lld ipno_ paraln_ar n_l m_mT_l leZHSP
(: 6 ¢hacac_rm_ COHnLrcca_t nn_ T_AHSP _nd the valun_ muat ba nut5 thmt

v_|ua

T_l_m_ p_L'IiN(:O_J O Pn_m_i:or _l_nlo tJ|at'lj _ O A I_Z|mLtl of 8 I;hr_mi: pelfll_i;ar _mllJ IB_
o_ _ 6 c;;_rac_er_ Choice buc t_o u_d. Any nnme In _¢ep_b|o ax_lp_
-m_ and • _.n_ ma_ch STOP, TAXT, _'IHSP and TEP_tSP, _xnmple
numerL_ ¥_l|uo _nJLtn ][it rlOlOQ _tlLHI3_20_O.
(^_k2, "_', F7.1) ©_rvo

I'Ii0_ILZ9 _PItO/_ll O Lewl 2 ke_ord to ba_n Jpproaeh prof11_
ouh|_c I;lotl.

PF ^pp¢o_eb prof11_ n_m_ R2 ._ 5 ch_rnc_Q_e I_ the n_e 11 _o_ • ne_ ular-d_tln_d
/ (^4,A2) app:oa_h prof_e, L_ _uBt bo unlquo _r0m
I_ _ny d_t; b_so pro_JL|m n_No or ol;bo_ _|elr_

de_Lne,! ?rofJle n_meo

|_Qt_ _lubor D_ _o_mo_ R2 Ono L_a_ar wlua 3 to 14 $_mon_ poLntn _rl nuab_re_ _rom | _ n 1_
po_nte In cho p¢o_1_ (T2) tSe o_d_r cbe alrcr_¢ landl,

D|_TtJ_Ci_S _|l:_n¢ol from I:hl R2 O_ iluete]r_c:v_lu_ Le_ot_ lllel:lr| V_luo m_e not ba L_aIc me_nt: _ot ;l_ve _ no_[ativl v&_ul0 ar
l_n_a:f Rn_ on_ fo_ Or p_ra,ze_r ar nm -12 I:o -1 _t or _ tb_ plramai:e_ _ST_P_. _£_ _TQP _ _l u_od
• _¢h I_men_ na_e _ov e_h e_valen_ J_ _l_ be d_|nod In tha appt'apria_o pAr_°

ao_mlnl: I;o|nf; ¢toi:ar |a_ _or any aLr_rJ_i_ wlllcll _|o| _hl_
(FLO.;_ _o) _ro_tloo Ble_ancam _l_ bn mono_onl¢_11_ •

dncre_||n|.

ALT_TDD_ _l_Ltudsi _bow R2 One nuso_L¢ vJlu_ _le_ _ 0 If _n _l_de la 0 tt_m. the dlncJnca _or
rurlwa_ for oath _o_u_n_ _h_t: aeSuOit]: pOLnlC_Bt: _ _ I), Par Iw|i_

poln_ ca_ea_ _ho _t_Lt_ea nho_|d b_ _orl
(_'_0,2) _a_endina an_ tha _11dallopo _hould bl 5a_ue_

2.75 _lld _oO dor_rem|o

_PZ_DS _rcr_ a_r |pnod_ P_ Ona .uM_|c va|_o Iqno_l 1) 0 to 250 L_ CO_ Th| ortly v|lld p_'_matar nnmo| _re TAX_
or parameter ndno or GA and L_ ;_|rlSP ;uM TP.R_Po An.v n|e_e uald laun_ be

po{n_ 2) t) to _50 "(! ;115 _ny alrcrA¢_ wi_lch _me_ thfm pro_lla.

4:3000 f_ In_r_[n_,
3) _" _ 550 knoc_ Lf



TkJILE 3-4. UUgC_IPTIO8 OF 71;U USER INPUT (PA_T 6 of 19)

..XZ.'_[OI_, DATA XT_4 (1[_., FOitXAT UHt'_.__.=SS VALU_ (1AN6_ _BU._I,T CO:O_Ir_g

_IJUUBT_ Aircraft ¢hrusLi R2 Onn nu=oric value User's > (1 imy plraucer nal_ used mat be de_losd
or parameter nama chutes but in the approach psrHoter net for any
for elch segment mtLBt _tch aircruf¢ uhtch uaos Lhil profitQ* k
point: except the unite in maxim_ of 8 un|qqe thrllnt _A;IO_ ¢in bl
lane one, noi_(t c_rve Llsod* •
(Fl0.2)

LIVII 2 klyvord to bg(11n takeoff p_ofllel
PhOflLRS TAKUOflr ' 0 eubleccion.

FP Th_.aoff profl2o nile U2 < 6 characterl It Che nima £s for a ue_ lllr-d_finod
-- (Aa,A2) tskeoff prorill it meat be unique feel

any dill bile pro;_/le nl_ or other .oar"
detinod profile name.

SSGHU_S lluabe¢ of aeSmn¢ R2 One in,aunt value 3 ¢o 14 gaUChe polnnJ ire nuaharld Iti n la
pointe i(l the profile (12) the order the aircraft ;:eke| off.

_IOtIT I_¢isht of aircraft _2 One l_maric value Lhl > (1 to 1)(100e(1(10
(U7.(1)

_H_I_ _u_ber _f _nutne_ _2 (1no Integer wtul 1 to 6(Zl)

DIUTN]C_ Ui_tlnce_ f¢lm the E2 (1no numeric villa Ulec, aetor_ _ 0 Dlatancoe must hi _onotonicAl_y ln-
I_Jnvay end for each aoul_n_ or rul croilioU, for molt c_eel_ ¢11__tl£tlfl|

point diiclnco lhou_d bl (1, indicltin(1 Chic
(FLO.2 in) brake ralelle Uncurl at the run_i_ learn*

ALTITUUE_ Altitude &hove _nlly R2 One numeric value Ueet .>> (1 Fo_ molt tiler, the a_titude should b_
_or each _eUlOnt _on-dalcendfn_ and the flrlt iv4 v_iuol
point ohould hi O,

(U1(1.2)

_P_U(1U Aircraft _l_ Ipaad_ R2 (1no numeric vAlua Rnot_ I) (1 co 25(1 if CO_ Poe loin CallS, the wiles Ihoutd ha
for each Iou_en¢ or CA and i( non-decrealing.
point n|citudo < 3_00 ft

(FLU.2) 2) O to 350Tf UIL
end attitude < 3_(10 ft

3) O to 660 if
eititudu > 300_ ft

111UUUT_ Al_erlf_ thc_ltl R2 One numeric value Uaor*e choice )0 ¢ha fir|t thrush ¢_8t bl > all other
_or each aeUmel_C hut lilac match th_lts. The climb _tad|'ant a_t ha

• pr)int o_cou_ Chu U_iC_ in _10|1;(_ (1 _¢ _ *(1d*

(FI(1.2)

.... . ...... __ ..................... •.+•................. • .........................................................

/



T/_LIt 3-4, DltgCltIltTI(]tl (_P T_llt USEItIh'PLT_ (PART 7 of 19)

Ke_e_olt9 ItATA IT04 Plt_o DO.AT U_ITS VALUd R^Nd££ 91tW^trLT c.o_iterts

HODIFIC&TIONBTAi(itOflt 0 Level 2 key_oF_! to beBJn Caka_fLe
mo_! rlcac_onel o.t)Be_ttano

Taklofe madiflcaclon A2 P ¢l_araacarm [ndox from Ita 99 Va!ld modlf_nm_la_'typea a_'a _LTItS_I
_yp_ _n_ tn_x follawe_ blt lt_teBer TKOfOI_ C1)IPO_ Oi]TLD_. CL_ItD and

Jnd_x value In kCCVZ_ _n_ _pPIIt on]_ _o _ammer_lal Je_
palrefl_heBeo alr_ra_ Indl_o _o um_d CO dlocln-

J_d ar_ u_ally nu_be_e_ _Qqu_CIA11_' _Om P _a

_T_tT Rt_r_:|n9 point olt I_. C_rme_m_:m dim o_ _em_ llt _1C|- ) 9 Th_ 8_al:tJn9 pol._ Ii J_dlc_l:ld A_I _
cha modlfie_fon 9- tolRo_ed b_ turf; feec_ _l_ltuR_ (A) or _ d£J_Jnee (D)° A m_r_

one numeric v_lua _©_d_S or I_ poti_ 1_ _equ|red fol_ _1_ modlltl_aclo_
(AI_ "_'_ It8.2 f_) J_ dietan_ _Yp_, RR_ho _dJfl_atlon l_ type CLt4P_ oe

, OUT!V! _nd _ho o_alrc _| A _en _h_ wluJ _uJt
bo > 409 f_°

RND Itndll_ pol_ of 92 _a_a¢_ara dim or feec llt al_- > 0 _'ne _nd_nB Itof_ tJ Rndl_a_ld _8 _
_h_ _,odl_les_lon D. _ollowed by _d_ feet_ Jlt_udo (A) or a dim_an_o (D)° _n Sad

on_ numerl_ v_lua _e_dra or nl pnln_ |_ i!_qull:ad fo_ ale _o_lPl_Atio¢_
(AI_ "o', ItS.R f_) _f d_e_ance _ypeJ ax©_pt kCCVZlt. The ond wlue mum_b_ •

po_n_ In t_ Itrorll_ _Ai_h is la_e_" th_a th8
m_rt fo!n_ For type _I.T_ItT_ the ml_4po!n_
eua_ _ a a!l_ancJ (9).

O_/_)RP.WI_ CIJmb _r_dlan_ _ One .uJerl_ v_lue ) 0 _o 1,0 Onllt _d_ca_lon cFpo C1_1_9 r_qu_al
(itS.2) _ 8_aRle_l val.e,

TA_OIt_ _it FR_qUPNCT_ 9 _evo! i keywords _o beDLn _he _i_off
ope_at_onl mec_lon° _! _ TAI(RO_FS dY

_e_Lian m_y nDC almo I_ p_a|onc l_ • p_¥_en
scen_rloo I'_hl0 i_ctlo_ opor_lo_e a_e
pivun by dal_rlhln_ I:ho _lra¢_ _d _hen |ha
_it_r_ltl_na on _h_ t_a_k°

l"A_ T_ck i_me _ _ R _h_ractm_J Tr_ck n_a_s _ul_ b_ u_gq_e Ito_ • di_va_ I_B-

_kT 9_w_, naa8 112 _ R _har_¢terJ Runu_it ham mu|t b_ Oa| _sf_nelt und|l_ _a
(^_) 9U_IA_P _uble_ton _lthin PDTU_.

T_lm_nws_e _ II _l|owId by • die0111ripUoao_
I:hm _ra©k _l|_h m_ hay• up _o 1_ lapRn_|l
elLhe_" I_r_JdhCl or _,l_t or _|l_hc _rR|_ Tho

_TP,_|GIIT LenRtll _f _ atr_lj_hf_ 92 On_ ilumst'g_ ¥_,1uo i_mj faa_ or > 9

!i



T/d_ _-4. DE_CRXPTZD_OP THE II$_R ZNPUT (P_T _ of ?,9)

K_P.D DATA_T_ I{_(_. FORHAY UHZT_ V_.LJE]_G]2 DR_'/_ILT O_I_hTS

LE_ or BZQI_r _'urn ingle in da- R2 Onu ln_eBer valua e /._gla in ^nRle 0 co 360 The turn anRla _ay hB daDcribad In deB_tel
_r*]aa or" headLnBi and dos|_nal:(]v D o[" I1_ d_._r_ 1 rnd|ul_ _ O _ tur_ (e,g_ _) o_ al_ _ raau_tlfl R d_R_D

{Z3,1X,AI,IX_ fe_ =_eva d_|_ln_tor muD_ ap_ea_ o_ _h_ la_ lin_
76.2 n_) o! tnpitt. "rha k_y_ocds L_T _n_ Rzc_rr Jndicate

OP|R _r_tl_ typl t_)r _2 ¢ 6 _h_r_erm _ atr_raf_ nm _uot ba one jl|_lS
tho oparJ_lonl on _,/_2) or de_Lne_ In _hu _¥P_B _uh_ectio_ of thin
_hLs tra©k _R_RA_T ae_ono

_Y_ _t_Be nuJlber tot _2 O_o Ln_e_v valuB I to 7 A _akeoff op_rl_LOl_ dem_rLp_lo_i (which
_he o_er_rLo_ (11) be_nu W_h t_a k_yvord ¸OP_) may ©Dntala

values tar isevo_'_| ml[_Dis_ _xA_]_le (_]_K_,
7271_)O _r_l_ _ DI] $T_ 3 _-2. The _akaafr
pr_111 for chL_ mc_Sa _1|_ haw barn d_fLnla
by tll_ uiBr or the d_t_l _B_I,

D or l_uabet o_ oplr_lon| R2 0ha .u_le=lc valul _ _r each s_a_a ac laal_ one non-|el_o D_ K
_r o_ _hl_ twck for C_7,2) o_ H value mu_ be _(lwn.

II _hLI 4£r_raf_ _or tbl|
tl_B _ar_od (D I _ or N)

t_

1t0D* _akoo_ =ad_lc_on O 6 chivactor naae _O_tOD. The mod_flc_t|o_ _ypl _lld |_m_ _ul_
typu and index _ollow_ _y lnda_ h.ve _an d_fined under _he _4On_CAT_ON_ _

|_ _r_n_he_e_ TA!C_OP_lu_se_lon o_ _h_ ATRGt_P_ mac_lo_*
_^4_2,'('1_2,')" ) _IL_ _odl_lca_lon, which must l_edL_mly

pwca_ _ _rl¢_ _ _per_t_n de_lnitlon_
Jppt_as to mlt tra_k_ _nd coame_cl_t Jlt
aLrcrs_ o_'_Lona _hL©h _o|_ un_lZ a.othRr
mo_rtc_tlo_ || _pmcLrL_d or ul_t|_ _ha _1_01],
_a_aand l= .le_, 2_IQ modl_lc_lo_ _tl only,
d_t_ b_sm _lk_o_ pro_Ll_lo

_/_I_OD* O _mu_d umo_ to _urn of_ • pr_v|_l_lj* u||4
t_eoFf IodifL_ation°

T/_C_Or_ _ _]_l_r_T._ 0" towL I keyword ro beRl_ tho taklo_l_
aper_Lona Ja_tion* If • ?_JC_ot_ I_Y
PERC_frAfi*_I Is pre_a_t_ • T/JCEOFP_ BY
FREqUEH(_Y_lap,ion m_y no_ ha pfa_an_ il_ •
_lwn i_nsrLo. _n _hlm'--_*a_l_n atL operA_la.|
arll daacrLh_d fLrs_ _nd _n a_h oE the trnc_=
ts _|wn tn_e_ber wLth l_ p_rc_llt_SRJ _r t_l_
dl_t_'lbu_l_ Df MZL_ aA and _ JLr_r_

OP_R Alrerat_ typo _or 112 _ 6 _har_©_r_ _11_ _rcr_ft natm I_DI: ba O_a _lel_tO_
_ha o_:ar_|ona (A_2) or du_Ln_ Ln _ho TYP_.S auhm_lon o_ _bo



Tk_L_ _-A. _ESC_Ie_I_ oe T_I_ us_ ZHe_ (PART 9 of 191

Y_¥11ORD DATA [T_ _ FORHk? IINN[7__ V^LYE RktIGE OEPAULT CO_P.h_S

2T/_R St4ye number for 32 Yn_ _n_.Ear vn]u_ ! _ 7 A t_kooff ope_,_lon del_rJp_lon (_hich
ch, opera,ion (l_) herin• vlth Lhe keyvofd NYER) _y ©onca2n

_271_0 S_^_2 ! D-_ 2T_.._ 3 lira2. The _akeoff
pr_fJle f_r _hl_ o_B_ _ls_ hav_ been defined
_y _hQ _s_c _ _he da_s b_s_

D or _mYer O_ ope_a_lonJ p.2 One n_eric v_lua > 0 For each _ta2m _© l_a_ _na non-|or• D

Y air_r=_ type ¸ [Qr _1_
_1=o period (D. E. or H)

TP_C_ Tr_ck nJ_e R2 _ 4 chJracters T_ck na_li| su_ be _lyua _o_ • _ive_ run-
(^_) _y. _t say he aa_le_ to _vo e_ch _rmck •

_ke_ _nvly _am Y2 _ _ choristers Runway n_me _l_ be o_ _eY|ned undor _ht

_h, r,nway nlme |n _ollowed by • del_lp_lon O_
_tm track _h_h p_ b•_o up to 16 a_ye_tn_
_lth_r stralph_ or l_f_ or r2Ah¢ turnm. Tha
tta©k _a _ei_t|b_ In _he order the _rcrlf_

Iw_ Qp_ta_t(_ _a_a lt_

_aAICRT L_n_th _f • mtr•lyh_ 1(2 One n_eric wlue Hm_ Ye_ or ) O
_a_i_ aa_M_t (Y6.2 _l| _tetl

L|Le_ o_ _ZO_IT Turn anBlq In 112 One |,_e_er value. An_le in kn_le 0 to _60 Th| _u_ anyl_ _7 b, d_i_rzbad in de_tlel

,n_ _he _urn ra41u, on_ ,,_er_c valu_ rad_u_ In nJ_ h_ny (e.y. |n211). The _ny|o _nd It|

_2._ _) =etet| of 10put. The _ey_ LYI_ Jnd PI_IIT l_d_i
_he dlroc_lon D_ _he _ur_. '

_i_trlh_tio_ o_ _yer•©lon| Y_r _he [r_¢k_ _ra
to folluw° At le,s_ _n_ CO_. OA or tltL _m_ he

[Ya lu_ oY y_t_e_a2em Over o_| t[_ck| mu41_
' eq,_l 1On.

• erc|al a[_cr•f_ •par- (_5.1)
_tiuJl_ Wh|ch occu_ on
tbLt track

OA Pe¢_a_t o_ _a_era| O One nuae_lo valua 0 _o |Y0

• [lolls _1|¢]1 o_cu_ oll

......... _ ...... • , _ = .....



• °._.

TAbLe 3-&. ntSC'_ZeTZO_aF TIIR USERINPUT (PART 10 of 19)

_Y_O,D RATA _T_ R_q. _O[U_AT UX[TS V/_LU_ n_0_ n_rAUL_ co_R_rrR

M|L Furc_n[ aE ml|lta_y D On_ numorl¢ wXue O _a 1NO
a_rcraft operAttonl (FS.])
Whic]l occu_ Qn this _ra©k

XOD° _mk_o_ _d_l_lon O 6 _h_rac_r alma _I_OD. ThJ modlfl_lan type and Index _u_
. _y_a _nd In4Jx fallowed by I,[In_ _w hewn defined un_o_ _h_ HOD_I_A_X_

in _a_n_heBog T_R_R_ aubm_t_ o_ the A_G*J_/_eT|D_on°
(A4._2."('.T21")") Tho _dtfl©a_lan. _hich muJ_ _mmedt_t_|y

pro©_de • track d_ln_onl appll_a _o _1
tra_m whl©h follow {_,_ conmequ_ncl_ to m]|

until _,o_hm_ _d_c_ttan II Jpactflad o_
until _ha HR_. _olJ_n4 1| un_d. _m

_ORODo 0 Cam_d u_ld to t_n o_ • prlvlo_lly ul*d

I.A;fl_IN_ R¥ _Rqu_'fz O L_w! 1 k_ywarda C_ bIBln th• _ndl_

P£R_!_TAGRI muy na_ be _relenc In _he |am_

by demc_bin_ tho trl©_ _l_d _h_n _h_ operl_lon|
on _h_ trnck.

_'_.**_ Track na|_ _ _4 cha_|rl Tr_©_ nlmuB mumt bm uniquo for a Riven ['dn-
(A4) _ay. Z_ _ b_ *_lar _o BIW _*eh _irk •

_li_* _nvi_ _J_a _ _3 cha_•c_arm _u_ay n_ mm_ ba Rill d_lnld under thl
(^1) ARInlAY$ luh_oct|on _lthin _BTUP°

%'ho_unw_¥ n_ee 11 _ol!o_d _y • d_l_rtpLlon _f
tho trnck which _ _•w _p to 16 _eRmant_.
• |tR_r 8_•!Rh_ , or |e_ o_ _Rh_'_u_n|. _
_ra¢k _ da_r|_l_ in _hl Q_da_ th_ _r_ra_

|JRid)ZRO _n|_l_l _pp_o_ch O Ono lnteB_ v_Xue _ir_e o_ O to 360 Th_ !nl_•l haadinR l_ raqu_ted l_ the TI
h_nd[ng of _h_ _Lr- (_3) h_ndlnB dDJ_nator lm ill_d _o dal_r!ha th_ t_•_k

tr_uk aogm_nt (_6.2 n_) _e_ars



T_h_ 3-_, 0h9C1_I0_1 OF file USgRZnPUT (PART I1 of 19)

L_F? or _Iflll_ Tu_,l nnd_a in 4e- R2 Ono in_e_or valua_ ^nR_o In _n_o _ t_ 360 Ths tl_rn anB1e may be described _n deArvml
_roos o_ ho_d_9, ;in4 _l_l_n_or 1_ or _1, dll9re,l_ _ _l_s _) (_ , of turn (_1.9. _OD) or as a rel_$_lnl_ da_r_
the turn r_lu_ ono numeric vl;|uu rJ,l|ua |_1n_ hes_ll;R (_.1_. _gf)lf). Tho _n9_a a_ |_|

(_,ix,Al,|x e _o_, or c_mL_l14_or _dm_ Appear an _ha _lnmll tine
F6.2 nm) m_ter_ of inp,,t. Th_ k_v_ord_ LRFEand 9_11_ tndlelts

|ha dire_tl_ o_ _lle _L_rJl.

OP_A _trc_at_ _fp_ tot h_ _ 6 ch_r4c_o_a _ _tr_r¢_¢ n_mo _Jt b_ on_ _ll_s_
the opera,lena on (_p_) or defined In the "_R9 J_bmoctlon or the
thlm tr_ck k_RA_T ee_cno

PROP Approach _ro_111 RO _ 6 chsr_cterm _t_ _pproach pro_11_ nan m_|_ b_ Qno
na_e (_.k_ from th_ _a_ _aBo _r one p_ev_ouily _et_ned.

ot _t_ o_ opnr_clon| 92 Ono np_erio _Alue > 0 AC le_a_ One non-_eto _ _ or 9
9 n_ nn |hi| t_©k fo_ (F7.2) _9_a _lat b_ RlVOno

thl_ al¢craft for Lhl_
_l_e period (D, 9 or _)

L_roi_os 9¥ _99c_1ff_9_ 0 L_v_l ! ke_rda to hi^in the l_n_tn_
op_r_ton_ aaeclon, Tf _ _^tl_fl$ hY
P_RC_NTRO_:in pr_ent, L_1_19_ hY _hl_C_l

I _y f;o_ h_ p_ese_c in • 9_vcfl _cefl4r|o. f;I
th|_'-_cian _1! operations •to (laneril_ f_rat
_n_ _hull _ach o_ _ht_ _ra_ks ia 8|_an to9e_her
wl_h ltJ perc_nta_os tot the d|st_lb_lo_ o_
H_L, GA, _nd I_H a_r_raft operat_o_ll. •

Opt9 _rm_ typ_ _o_ E2 _ 5 ch_r_e_ra T_a _l_r_ft nau _u•_ h_ on_ sol_ctad
_hn opurJtton_ on -- (A_,_) or 9e_lned l_ th_ TYPE8 aublec_lo_ o_ _he
chi_ t_d_k ^|ACRAP? _uc_lon,

PROP _pp_o_ch p_ottte _J _ 6 characters f_ approach p_otllm nama _uJ_ ha _na
_ame (_,/Cl_ frm_ _he da_ h_o o_ onu pr_v|o_aly d4f/nldo

9 o_ _blr (1_ opIr_tionn 1_2 011onumer_ v&lul_ _ 9 At _e_at on_ no_lca_o Dj E o_ N
_ _n _l trncke _or (Pf.2) vacua r_|_ bo Blveno

this _lrcra£t typ_ _or

or _)

_{X Trick _ma R2 _ 4 ¢hara_terl T¢_k _mul mu|_ b_ uniq_ for • _lvun fu_-

Rb_ hun_y n_o R2 ._ _ ¢h_c_a_| Ru_y _am _Js£ he ons doftnad un_r |ha
(A_) RU_AY_ _uhJectlon Within _fUP,

.... the trsck v11icll _y h¢lva [tp to _._ _uR_e¢ltsj
cfth(tr _trl_iRIl_ * or l_f_ or ril]ht turns, f_
trHck 1_ de,_erthed i_ tho o_,l*_r th_ aircr_f_
Opd('.It_fllt tln_ I_.



/
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T_L_ 3-4, OUSC_ZP_gOH oP 1_;z usen x_u_ (PART 12 of 19)

KBlp_OILD DATA gT_l ]tEQ. ]IOYHAT UNITS V/_I.IIf _/dJGY J_fPALI_T CO_fltfh'FB

Jl_/_gY3 |nitla_ Appraa_h 0 Onu _n_eBar vmlue DeBr_o o| 3 _o 360 ThQ /nll:ta! headtn8 18 requfred It than
hoadl_ of _he 41z*- (I_) ha_,_ln8 d_ll_n_l_oz" is uBed _o delcr_n_ g_le _rack
cr_ an approach _urn_ Csee I,BFT or AIGf_ bolos).

$_lt_gGIIT L_n_gh of a Jg_lJIht _ Ono n_rlc ¥_lus YI, f_D_ or ) 0
. g_k leR_ng (F6.2 nm) Jaters

LJ_eT og B_G_tT Turrz 8n31o _1_ Y2 Ono ln_ose_ _ilue_ /.JzyZo Jn /.nJIlo 0 I:o 360 Thee gum _nBle My 1_a d_seggbod llz delll_els
day_a_a o_" heAdlny I de_tfna_or D or III deyraesZ ra_l_u_ ) 3 o_ g_n (e._. 30T)) or _l _ ge_ltl_ d_frat
4_zd gll_ g_; _m_lum ono llUn_[_ value F_dfua 11_rim, hua_/_R (_.y. 10011). '_he mnglm a_l_ _g8

(g3,|X,AI,|3, fee_, or des|B_tot m_z_g _pp_[" on _ha _e_ ll_la
F6°2 _m) _e_ers of |_pu_. The keyw_rdl Lf_ and _g_3T l_l_l_

the d|recgiolz of _h_ ¢_lrn,

PYJ_Jz'_ B2 • gayl_rd go _dt_ge ghl_ ¢h| pmr_mn¢

no_-_l_gO for each t_©k, Pog eich _aca3oz'$ ghs
mu_ of par_ncn¢al ovar _11 _glc_m _us_ _lql_l
133,

I_ CON Plgce_ of ¢hlz cow' 0 Ona _ume_¢ value 0 go _03
t m_rctAL airc_g ope_" _ff,|)
)'_ Ag|onj I Wh|_ll o_c_F oll

a^ Pagctn¢ o_ yalZel_al 0 One nPmeric ¥J|u@ 0 go |00
avisgion _tg¢¢_¢ opmz_ (ff.|)
|_gons w_lch oc_ o;I
gh|a _rac_

HIL _o_'cezlg ot ml_l_sr¥ 0 O_zo n_orLc value 0 go 1(10 '
• [gcl_st g oper_g_on| (_f.|_
whg_h _¢cur cn |his ¢raek

TOUC_IG03 OY _YEqUfN_I 0 Levol ! ke_or_s to bestn ¢ho tou_il-_nd-|o.
oporl_onB a_/on. Tf • T3UCY3_ fY
ftl_flt_P._cY_ lJ p_uenl:_ _ 110UC1_303¢¥
P_CEf_I]I _acg|c_ _ny _ot _e prel_g in •

ar_ _von hy d_l_lb_n_ thu tr•ck _n4 rhea |he
o_,ez*_g|Dt_u n_l _h_g track.

(_) ray. Zt ma_ b_ o_ler to 8gw aaeh ¢gl©k •



TAnbg 3-4. nEgotiatioN op Tile U6EA IHPUT (pA_T 13 of 19)

VJ_Yk_P_D DkTA IT]_I A_.g0. PO&_kT UNITS VkLlle it_CE DBPAIIL7 cntpde_rrs

flwY Kuuuay sam Tt2 _ 3 characters Runway nee _:unt he one defined under the
(A3) PtI_IINY$ nubeeeclsn v!thdn 6ETIJP.

The runway na=e la follausd by a deseriptlon of
the track which amp have up to 16 NeaMntI,
eltiler stcelght, or ]eYe or right turns. The
trsck is described In the order the aircraft
operation USeS It.

2TRAIC_IT t.enBth ©f n _treight [t_ One n_erle value n_, feet or ) 0
track eel_ment (P6.2 am) meters

_.gP1"or kf02T Turn angle in degrees 92 One Integer value, annie in de-- annie O to 260 The turn ,sale mdybe described in degree0
or heading, and the designator O or I1, Bless; re- radius ) O of turn (e.g. 3ON) or aea resulting degree
turn radius sne numeric value dies In am, beading (e°R. i0flN). The angle end lie

(I3,1X.kbzlg, feet sr designator mus_ appear on the same line
F6.2 am) meters sf Input. The keyllords LgF7 and RICilT

Indicate the dlree£ion of Lbe turn.

OP_k Alreref_ type for R2 ¢ 6 characters The aircraft namere*st be one selected
tits operations on -- (AdaA2) or defined in tile _YPgN subsection of the
_hls track AI6CAAFT section.

t_

It_ gT/_g Staffs n_bsr for AS one integer value I _o 7 A esueh-and-Ne operation description (vhieh
C;{ tim operstiotl (Ill be6Ins wiich the keyvord oPgg) map een_ain •

value for unly'one stage. _xampie OPgg
7271/30 NT_g 1 P-_. The takeoff profile for
this s_e_e m*lst have been defined by the user
or ths data bssI.

_go? Appeeeeh profile {62 ( 6 characters l_e approach profile nau mue_ be one
• name _ (A4,A2) from the data base or one prevleelly defined,

D or Humber of opera_tene R2 one numeric value ) O At loae_ elm non-ezra D* g or K
g or on _his track for (_7.2) -- valuu mun_ ha given.
N this aircraf= for chil

ttae period (Dr R or H)

TOUCNfiONAT P_g_NT_gl O Level I keyuordi to beg6n the eou_h-e_d-No
operations section. _f a 7OU(_1C06_Y
PI-_RCENTA-r'g;In present, a TOIICII_Od_Y
PNEt]UENCYImay net he present tn • given
scenario, fn thin eoe_/ofl, all operaClofle _re
described first and then eael_ of _he tracks Is
given Lo_,o_bur _[th Its pereelltaNOS for the
dlutrthutlon of f4ft., CA. nnd Cfl_Isirersf_
eporatJorle.

OP6A Mreraf_ type for R3 _ 6 characters 7he aircraft name suit be one selected
•:he operations (A_,A2) or defined in tile TYI'ENeuh_setiss Of ehI

k [ ;_CllAPTsection.



T^eLg 3-4. 0eS_IeT£OH or Te_e US_A ZHPUT (PART 14 of 19)

V_YWORD DA?A ZTm4 _ FO_kT U_ITS VALU_ R^_CE n_ekLrh? CO_KTS

_TA_E StaKo number for R2 On_ lnteBer wlua | to 7 ^ _cuch-and°_a operation da|_rlp_ton (_hlcb
_hD op_ntion (Il) beRinu with _ha kayword OPEA) My co_Lsln

_hl_ _g_ ml_ h_ve b_ d_flned by tb_ user
o_ Lb_ _a_ halo.

FR0_ ,_pproleh profllQ P_ _ _ char_or_ Tho _pp_o_¢_ praf11_ _aM emil, be one
n_me (^_,/_2) _rom t_ da_ bau_ or _ praviou_ly da_lnado

D or Number of opmra_lonB _2 Ona numortc wluD _ 0 _ ]e_mt one non-_lro D, _ or N
E or an _11 _r_©k_ _or this (_7.2) wlu_ m_mt be _ven,
N aircr_f_ _ype _or thiu

T_LAGC Tr_ck na_ _2 _ 4 cha_a_lra Tr_ck _mem _|_ bo unique _o_ • 81va_ ru_-
-- (A4) _ay, l_ m_y he laa|mr _o _tv_ each _r_ek

Rk_ _un_ay nJ_ I_ _ 3 ¢_rm_arm _un_y na_e e_s_ t_ onl dlflnad undQr t_o
(^3) _UH_Y_u_a_ct_n_t_ln6_TUP,

ll_ _hl run_ n_s_ lm fal_owmd b_ _ dRs_rlp_l_ ofthe tr_ck bhl©b mly hmw up _o 16
|e_le_t_,e[LIl_ m_Bh_ I _r |_|t o_ _|_b_
_rnl° _'na _r_ck _ dmuc_|b_d in Ll_s ar_llr _h_

8TILAZ_itT . t_n_h _ • s_r_lah_ n2 0nm n_orlc vllue Nm_ faa_ or ) 0
_r_ck seS_en_ (F_,2 nl) meters

LEFT Or RX_T "t_n an$1a 1_ R2 One Jnte_ar vaSue_ AnS_O |n An_le O _o 3_0 Thm _urn _n81a may be del_ribJd In dmBr|as
d_Br_os or h_|4_n_, d_f_n_tor D or I1_ deSreem_ wdl_s _ D o_ tu_ (e,R, 30_) or as • _luZ_ln_ de,too
_nd _hD turn r_d_uu on_ _or_ valu_ _dlu_ Jn nl_ he_ln_ (e.g. rOOSt), The ln_lo _n_ |_s

F6,2 nlm) n_rs o_ input° Tb_ key_o_d| L_t'T _nd RtGIIT l_41_ltl

Pi_KC_tt_ _L2 Kayword _o _dl_ _h_ t_e p|rc_n_
dla_r[bu_lan o_ opmr_fonl for _1_ _rscks ar_
_o _ollO_o _ |e_s_ _n_ C_I_ OA or NIL must bo

CON Parcan_ of tha co_- o Ona numeric v_lue 0 to 100

a_|ons wh|_ll o_ur on

_A Pet_ln_ o_ 8enema1 0 One numer|c va_ue _ co |00

ol_ _tltu _¢_l_k



T_L_ 3-4. D_Z_X_ OF _lB UB_| INP_ _P_T 15 of 1_)

_MRD DATA l?_ _ PO_T UNITS VALUE_An_ Dr.P_L? _E_TS

_IL Pur©unt o( mA|_tary 0 Ono n_orl¢ value O to ]00
aLrcr_(t oplrl_Lona (rS°L)
which o_c_l_ on thAs track

P_l m LOVlL L klTvord to be|$n _ha p_elo co--rids

MO_H_UT|. O E_CUT_. _u_r*uls ax_tAor_ o_ thin sodtl. MOm_UT_.
_ut occur b_rl _n_ Ga_Dj CO_TOUI or _a[V|_

_hl _odu_u.

_oL_o_ DATA _ k_o_d°

JAXI _lf_ ssms O _ 6 c_¢tlrs _r_nts _he fu_l da|cr|p_Aon Q_ • ds_a h_01
-- (A_I_2) _|r¢_a_, _n¢_dA_& n_SiD £u_vo, spp_O_h

_O| HoKsl _urvo nm 0 ¢ 6 ¢ha_ac_a_ PrL_tl d_t_ ba_e ao_l_ _u_vl da_,
-- (^4,_)

_&PP App_ol©h p_r_a_tl:_ O C 6 _h_t_ccirm P_l_t| da_ _a _ppr_ _rl_l_ BI_

*_0 _koQf_ p_ofL|a D,am 0 ¢ 6 ch_r_c_cs _rAnts dl_ bSi_ _S_SOft p_fAla
-- (_,A2) dis_rlp_ ion.

_D R2 I_¢st** _ha aod o_ _he DA?A _ _IHT Hodu|l

_M_¥|_ O Lav_l 2 km_w_d _o Indic_[a _ha_ _om_dm
_ollo_ for _ho _R_VI_ ;iodu|a vh|_h p_a_|



.. TAbLe 3-d* Dr ._iON nP TIlE USER IHPUT (pART 16 or 19) _

I_t'I_)RD DATA |_ I|q. pO_HAT UNITS VAI.I)_ RAtI(;.F: DEFAIrLT _IIOfEHTS

mNOl Naiad curve muse 0 _ d ¢hara¢ccrn Plots data hAM ex_ tn_ fll_ nniu
(._1_2) curve tables as _Loo vl. die[s_ce,

*pAD Takeoff prattle name 0 & 6 characters Pl=ca dst_ base a_ _pu_ tllu _s_u_Z
(A4 ,_2) pro[ile d_ecrJ.pi:done,

._Q_ 0 Plate eL1 tracks IN thQ /npu_ idle*

SlZ_ Paper X axtu 8_d Y O 2 n_eric valu_o incltun >O 8.$ by |1
axis lendthD (Pe*I)

mC_b_ Pl_ _sl_ O I _umertc _aluu ft/tn >0 0000
(_a.O)

OAIGIH Plot orl_tn position . 0 2 n_ertc values Laches ,_0 /_omecJc
(X.¥) In inches (P8.1) centertr_
r_l_t_ve to _S Lov_r
l_f_ _a_oa_ o_ tim pspe_

Indicates thl sad of the pUV|KV _4uil dopv_
Ilfl_ 32 d_ta*

_lD _t_l_d P_r vhieh 0 ¢ d ©bersetete _bN _t_/ce ire LDN, MAP, T_ _ _q,
|rld calculetdnns Tar each settle From o,e to tour s_tr_ce md_ be dele_d_d*
are to be md_ tad)

W DK_ _A threshold O One nu_r_c value dO $5 to |I$ disk, AS
(Ps, *)

4_
_A_ _ertd_l X eBd T I_ 2 _m_ric va|_es feet, liters ¢oord_f_tis if| |_ t_|st|o_ih|p to th_l

tOe,die.toe Of the (re*O ft) or ne r_n_sy (O.O) point.
Arid

|T_P • *hA _ lap,seats 0 _ nuhrte vsl.ss fee_. me,ere )0 0 l_ the X(P} dnrrment ) O. th_n the
(Fe,0 ft) or nm _aber e_ X(Y) valued suit be ) l.

_| _ueber e_ X |_ld 0 One _nteler vslue )0 l It the num_r O_ X vllual _| |hi& thl
re|yes (15) X IncreAse must be ) fl.

AT Hasher of _ i_td O One |_liler re|us _0 l |f tim nulber o4 P V_dUei )_ _S_ thl
values (|_) _ I_crelt_t Imlt _e )fl* '

D_'rA|L 0 _e_rd tD lfldieet4 |h|_ i Dets|_sd i_rld fidget
It desired I_ Idditign t_ the _te_derd Ot|d "
re.re. A ma_lm_mo_ _ F_Int| mp be |_ the
Arid i_ 4 diKe|led rei)_et || ri_UiitSd*

_QJJTQUR HIt_l_ |or I_|_h 0 ( d therle[erl t_N O_1; 0[_ O_ the M_Jci l_q| _lP t _0 4_ d
co_to_l' ¢e|cIJ|et|ons -- (dd) 65.75 t.E_ My be 4:hOleJ_* l| Dg IMtr_ll Ill
ire to bo sads selected, tile nettle sad levels _ewt_t do

...... k_ In4 1_,

AT Levels st uhlch |he 0 One duaeric value d= 20 to $0 if N_P_ LDN A aael_m o_ 10 levels mip t_ sAlAried*
¢oa_oe_ Is to be for each level 5_ to 05 _d _Q * 65.P5 If no |evels ire is|Acted, the itir|¢ s,d

cs|culsted {f_*2) or LD_o 00[ to J_Ve|O revert to Li_N h5 and 75.350 L! '_A
O0 _|Tfl 0 Indicates that oelected ¢_I_OUR opt|one lo|l_.

liSd I_V]l_ A_]LHDIX a _•FO_ _J_K|ffG COH_Q_ PUO_E$S



Ta.Le 3-_o Pescele_lon ep _le uses [ee_rr (PART 17 of )O)

gJZYI_T]AD DA'rAITI_ RE_*, PORHAT UHiTS V._L(I_ HANCE DE!e._L_ c(l_lEJ_rs

///_111 Contour nell under O _ 6 characters Any unique _SR; nlsnks Ifllenevar i nan Is Rlveo_ ¢hl ¢antour dstl
which the ¢oncour Is (Ae.Af) s _a_ieml of 20 ds laved for retrieval during s later
¢0 bn saved can he saved in ex@Cllt]OA of the Betel. OtheF_|eel ths

any one scenario dsts |s _rlLtsfl _o _ s_fstch Fife. 9sis ¢aJ be
retriever turin_ the ¢urren_ run from either of
these file|*

TOI_I_CB Contour value icier- O One nulric value dl >.1 1.O
ante (P4.2)

llfAA? Hdndov fovs_ left X O One rims*rio val.a feet. meters -_OGQO AI_ _our vlndov ©oo_ddeaca| 8i¢8C be epaet*
coordinate (PO.O St) or ms fled I o¢lleTuJss _he defetll¢ Is UOSd_ J,*e*a |hi

whole window rsqutret to IncompliI the lowosc
level contoor.

Y|T_T I_lnd_ los,or leti Y 0 One n_arte value feet, raters -'_DGO0
coortitmCe (f8,O it) or nm

X_0p _lAdov upper _dflhI:X O One nu_mrl¢ vel_e felt, ietsr| _0OGQ
Cootdinate (PO,O it) or nm

I'OTOY HI¢itOV up,it rdBh¢ • 0 Ons n_msric value fast. m_tsts
ta " coordinate (r_*0 it) or ns _0OO0

UFOO_ O I_EPOR_ Ballets prdntinl oat the ¢OI1?Q_RI_spos*¢* Onions
/fOl_PO_ is cast. hEPOltT le a_¢o_tie,

HOOJEpO/¢_ 0 L_FO_R Oupyressse prlnt_nl of the COFlTOUAreport,

_).,0_ 0 Auquse¢i plo_ oP the ©oninur.

• _t|fl_ Paper X isis and Y O 2 nulrlc values in.hie }O 0.5 by II
axis lantthe (PO*I)

tC_J.I Ylo_ scslb 0 I n_ric value f_/ln >0 0000
(it.o)

OAIGIH Plo¢ oriole peele/on O 2 nuserie values inches _ Autoimric
(XjY) in In©hoe (Y0*I) eentsrla_
relative tn t_I levee
late cornet of ¢hs piper

I_¢PACF 0 Bequests IKF_OF _mporl:dot the CO6_O_Jr

C,_Jt'_£t|_J_ _rteelen eoo_diaatem IL2 6 n_rf¢ values fee_, _¢ers Points a_s rAnulred to Igtric_ ¢lnsua date
of three non-colJLnler (Pfl.O t_) or nn (vhleh I| stored by poorlphl¢ conrdinicsa)
points (X.¥) for ¢h1* airport (uhdah is telarlbsd In

cartesian cooFdlflitss).

• r ¸¸¸ _ . .



TAJ_LE3-4, Dg_('.I{IPTION OffTILE UBKR INPUT (PANT 18 of 19)

I_._IU_ D^TA ITCH n_q. rOrUlAT U_T_ V^LLI_R^_E D_,/d_T _

Gt(X;RAPIIZC _o_raphic ©oordl- R2 3 o_rl¢ ¥aluaJ _lugrDDal Ion_lcuda -ltQ Dtre_tonl N on_ E Jrl p_|lti_a a0td S _d M
n_am o_ _h_ aama tQ_ each o_ 6 m|n_e_ _o 1_0 _ro ne_a_lve_ Th_ thF@_ pain_| m_|_ ba
chr_e nool-cotine_ ©oor_e_ _d _c_l_dm |a_lcudl -_0 lrtp_lc IiI _h_ _lma o_r _| th_ _hr_m
pol_tl (I_nt_udo I (FS_01 _3.00 F_tl) _. 90 c_r_a_ia_ c_Br_ln_ pQtnt|o

|IIT_EV_ O _qual_l _a_rlewl _ _o,tour _hich la (1)
IJvad I_ _n old _td _tla. (2) hu bee_ llwd
o_ ttlo new _ld _tIe o_ (_ him Ju_ boD_
_rtt_en _o _ha |©ratch H_id _tJo Xn the _lr_l
two ©_am _h_ N_ _0u_ be Ip_l_ted In ordJr .
_o re,flew |_° I_ _ha third ¢_u_l no 11_4_||
roq,irDd bu_ thJ RgT_I_W couar_ _eua_ dira_tly
_o]lo_ tho _T_U_ ©om_nd which _r_ad _he

AT Eo_o_r llvoll _Q O One nu_rtc wlu_ dn 20 _o _0 l_ _ AII • _xlu B_ _ levela My be lalectad
be r_tr_w_ _or am_h lewl _$ _o _ t_ I.EQ 1_v_ll _d they mul_ be lewla _ml_ _Q _a_a

(F6.2) or LI_ 0.! to ,le_ to _hI can_o,ro
360 _ TA ©_a_

the
con_ou_

t/ITII 0 I,dicate_ _h_ ||be_ed HT_I_/I_ op_loma
_ollota.

_A_ Na_ 0_ tbe _on_ou_ 0 _ 6 ¢be_a_a_l _l_,k| _ ,o _U_ l_ Jpe_|tied I d_a be _|_vo_
t_ b_ r_tr_avad (_^2) _om _he _c_a_ch Irl_ Ilia.

X_T_J_ " _l_da_ lowl_ latt X O One _ul, ric v_t_l _j _l_er| _HTgb_ ARt _au_ w_ndow¢_rdl_tom _u|t ha
¢oor_ln_ (Pt.O f_) _ n_ IIlnd_ mpacttle_ D_harwl|_ tha dof_ l| u|ad_ I.Q..

_m_rl_vod _ln_w mh_uld _le within _he CO_T_U_
wlndw4.

YST_ t4_odot__ow_ le_ Y 0 Dn_ _u_e_t_ v|lua f_ M_a_m CONTOUE

_0_ t/Indo_ _ppm_ _Bh_ _ D Ono nu_rlc wlu| _j motermj Co_off_

_S_OP _ln_o_ upper rtiht ¥ O O_a _L_eOr_CValUl Ici _o_or_l CO_;T_Vt
coo_I,orl (F_.O f_) o_ nm t/lndow

• least on_ _y_ of r_por_ (ttP_tTi PLOT ur
IM_)_CT) _C he i_lec_od ur_de_• R_.T_IE'VE

_O_DI_? O _PD,T 5uppre_••| prtntl_ oF the O_TOIt_ r•port.

_LO_ o R_qu._t_ pl_c or tha _n_n,r_



T^_LV. 3-4. DESCRZPTI_HOP TgE USER IHPU? (PART 19 of 19)

_gvKoRD. I)ATAITI_4 _ PORHAT UNITS VALU_ _AN_V. B_P^IILT C0tC4_1ff9

81Z_ Papor £ _xim ond ¥ O 2 numeric vu]uos Inched >0 _,q hy tl
axls len_t ho (_8,1)

flCAL_ Pl_t Rcale O I n_eric v_luo re/in _O AO00
(PC,O)

OAIOIH Plot origin pomitlon O 2 numaclc valuea Inche_ >0 Automatic
{gpY) In inehco (FS.I) cencerinp+
relative to ¢h_ IOWUL"

letL corner or the paper

IHPACT O +llaquemtm IHPACTreporC for ohm contour.

CgRTESIAN CaF_mll|4n 2oordina¢ol g2 6 numePic vmiuell fea¢ a mal:erB Po|ncu arct required to excrete cenBu| data
of three non-coIlnear (F8.O _) or nm (which ds atornd by geographic enordlnates)
pointl (XIY) ,mr this airport (wh|ch Iv demcrihed in

cnrt(_ulan conrdlnnCeB).

GIZOGRAPII_C Ooographic coordl- g2 3 numeric val.e_ degrees, longitude -lgo Directions H nnd E are politlva and g and
u_es oP _ha came for each of 6 mfnu_oa to I_O are negative. The three points muaicbe
_h_Qn flon-c_lllPar coordlnaten anll IIOCOn_I IIItlttltlo -Of) _npuc lit Cite A_o ord_r u_ I_)ld thro43
putnta (longituJe+ (PS.0, F3+O+ F_.l) to 90 cartesian canrdtn,_o pointo.
1._cItude)

g_rD+ Level I key_ord to indicate the end o_ _:ho uoer
input data.



BEOIN.

SETUP-"

TITLE <ANNUAL AVERACE EXFI_.SL_ AT AN EXAFIFI.E OF A I_IILM HMB AIRPCRT>
AIR_T <EXAMPLE (MHA)>
ALTITUDE 2:'4TEMF_RATLRE 12._ C

RL_YS
I_4 091.-27R 0 0 3'0 94C_7 --497 FEAE_INC_-93
RW 27L--OgR 4203 -1410 TO -6920 -1044 HEADII_'_=272
R_d ,C¢5-17 73:55 1_d, TO d_07 6742

I

FIGURE 3-I. SAMPLE INPUT F_LE (pART 1 OF 7)



AIRCRAFT:

TYPES

AC: 747200
AC',D.':I0.30
AC. 707320
AC A_O¢.')
_3 72.7200
AC DC_.30

GI_'ITF
AC COI'r_EP
_ _;-76 12LIRVE=25Cw:;_IOF'ARAtVI=I'IELI ::JTAGE I=I-V'IRFL,T

CA'TEC_DRY=POA

NOI_;E O.IRVES

EPNL
6, I'HRL_BT_; 1 _.( ?.-:

200 90.2 'PI•2 '_7.2
m 400 ::_.L:: 87.2 '_:.i

,';,00 :-:3.I F:4,.5 90.6
1000 7'9.4. L::O.7 :':7•4.
2000 73 • 7 7,=-;.I :E:2•_.,
4000 d,7. ,$ _-_B.2 77. ;_
_,000 d.3.1 6:3.::J 7_:.7
10000 5¢-,.::J 57.4, d._:.7

SF.L
TI-_L_.:;T_; 1 2 :':

.%00 88 • _=. 90.0 95.6
400 .'::4.2 ::_.6 91..5
_.00 :BI•5 _t_.9 :-::9.C)

1000 77. _:I '7'_. 1 :::5,:B
20C_) 72.1 7:_:.5 _:1,0
4000 d_5.0 &,6.6 75.6
4,000 61,5 _-,2.2 72, 1
I0000 _;.2 55._B 67. I

FIGURE 3-I. SId4PLEINPUT FILE (PART 2 OF 7)



• '/' • .... //' " "/':_/ .i:!/' " /- _ •_ W ', • . - , .... •

NOECH3.
APPR_:H PAR_J'ETER'_

AP HELl WEIC_HT=IO000 ENI3INE=2 STr._-I
TERIw_ Id_ FIN_F_ ld_O TAX I=1_,0
LEVAPP=3 _DLNT.m=_.

INT.NM.

PRC.F!LE_; APPRGACH
PF ALT3D SEI:_ENT3=7

DISI"ANCE_¢; I0. ,9. 5, 3. 1. -. 164 STOP
ALT ITUTJE3 ."_r_-_d,2600 1644 1007 370 0 0

_SP_:[_ TEF_q_P TERM_ TERI_ FINS,'P FIh_P FIN_P TAXI
TI-_IJ_TS 3DAPT$ 3DAF'T$ ,:_DAPT_:.3DLND .3DU',_ REV

PF COF_TR _t_I_IENT_;_7
DISTAh_'ES ,,_.9 3.1 2.4 1.6 0,8 0 0

ALTITUDES 2500 2000 1500 1000 .500 0 0SF_-_ FIN_ I-'II_-_P FINSP FIN_ FINSP FI_-_P TAXI
TPI_,'_T3 311.ND 3DLND 3DLND 3£Lr, ID $£LND 3£LND

ECHO •
FT.

PROFI LImB TAKEOFF
PF N:_:FLT C_E6MENTS=3 WEIrA-IT=IO000 EIV_IIV£'-3=2

DIS?ANCE_B 0 1376 412d. dJ_76 ,_B77 9626 I0000 15000
ALTITUDES; 0 0 1500 10(_) I(_0 1500 1500 1500

32 160 ld,O 160 160 1_.,0 ld.O 160
TPI_I"3 . 2 2 _J 2 1 1 1

INT.NM.

_3DIFICATION$ TAKEL_F
AC_VZF(1) S?ART A=700

FIGUK_ 3-i. SAMPLE INPUT _iLE (PAET 3 OF ;)



TP_<ECP-F$ BY FRE_;_JE_3Y"
MOD. AC_VZF( 1 )
TRAC_ TR1 RWY 09t_ STRAIOHT 4.1 LEFT 5 H 1.6 :_TRAIr.iHT

C¢-1_R 747200 STAGE 1 r1=1.1 33TAGE 2 D=I. 1 _;TAC.4Ec," _=1.1
CFER ;'m_lO_) STAGE 1 I_1.5 STAGE 2 D=;2.5 !.=;TACE4 I:r=;2
EPER 727;200 ST_..E 1 n=.3 _=. 5 :';TAC_-"2 r_2, & N=. d.

STAr._E33rl=-l.2N=.I
CPER £a3"r...-:OSTA6E 1 [I-=;26..5 N=. 5 ST_6_tY-.2 r_._._ N=o5

_TACiE 33 E_=1.5
NCFOD,
TRACK TR_ RWY 27R STRAIOHT 4,1 L._'FT :_.=: rl 1.G 8TRAD-'HT 50

CPER r_lOC.@ STAGE 1 D=1.5 _TAC_E ;2 rr=3 8,"F_:_E .-,"1"_1

CPER 707333;220STAC_E 1 D=2 N=.5 STAGE ;2 r._-<3.5 N=I
STPJ3E 33 r_=l :=:TAOE 4 [1=;2.5 ST_E., '= D=I
ST_E 6 D=. 5

OPER AC-_O .._T_E ¢* I'I-_2_;TAC_-Z3 D=I
CPER 727200 '.-';TAC_EI D--6 N=I STA_E 2 r_--4.4N=I.4 ..AT_3E 3 n=1.8

N=.4
0

TR_< TR',3RWY 09R STRAIGHT 1.3 LEFt 15 t'_1.0 _;TRAD.'HT 1.4
RIOHT 57 D 1.8 ST'RAICHT .5 RIOHT .50 l'_1.6
8T'RAIOHT ._

CPER 707;=r20_TAC-E 1 D=;2 N=.5 STK._ 2 n-. ...._1 E;'I'A_E3 r_=l
ST/_/3E4 D=1..5 STAOE 5 D=.5

EPER 727;200 ST_E 1 D=21 N=;2_5 _;T_3E ;2D=I&.5 N=4
ST_E .3 D=8 N=. 5

TRAC1< TR4 R14Y 27R $_RAIOHT 4.1 LEFT ._C:-_OH 2,_ L:;TRAII3HT 50
CPER G_TF .."_A_3E 1 n=33 N=, 1

TF'.O,CK. TR5 RtJY ,..,_,_'__T'RA GHT _50
l:3¢I_RL_ITF STAC_ 1 D=I:B N=1.5 :_,TAC-E2_D=I;2.5 N=I
CPF_.RC_¢_EP _TAOE I ri=133N=I

TRACK TR6 RWY 17 _T'FcAIC-HT5(:
CPER C._MTF STAOE 1 D----6N=.5 STAC_ ;2r_=_,.5
OPER OC_']S_F'ST_3E 1 ]_.',.:_0N=3

TRACK TR7 RWY 17 :._TRAIGHT 1.5 RIL'_HT ;2_",_; H ._.-'= :---,TF_II_HT :3
LEFT 245 H 1.0 $TRAICHT _

0F16_ $-7_ STAGE 1 r_--5

......... FIGURE 3-1. SAMPLE INPUT FILE (PART 4 OF 7)



LAN_IbV._ ElY PERCENTAGE:
C¢-,'F-R747200 PR'OF'=_TD:._D £==:3 N=O
OPER DC103,0 WRCF=.._'TD3r=T..l=2:2N='2
CPER 707.3"20 PRC.F==AL,T3D Ew22 1_=2
t._ A300 F-_'C.IF=_..-,'Tt'_DD=.2 N=I

727200 PROF=AI.T3n rJ=7o 1,4=1o
IX_ _=AL.T:3D 13==70N=4
C_'_MTFF"ROF=EfA3D D=25 19=2

OPER _ F"F-_F=OA_-:DD=42 N=5
rIPER $-76 PRI_IF=C._IPTRE_--5

TRACK TR8 RNY _7R STRAIGHT 50 RIGHT E_ D 1.5 STRAIE,_IT 4.2
F_T COM=72 GA=O

TRACK TR9 RWY 09R HEADING 260 STRAItS-IT 50 RII3HT 272 H Io5 STRAIGHT 7

TRACK TRIO RWY r-_5STRAI(._ 50 P_T O)M==O GA=30
'TRACK TR11 RWY 17 STRAIGHT 50 I'-'_T COM=O GA=70

W

FIGURE 3-i. SAMPLE INPUT FILE (PART 5 OF 7)

....... _+...................... ++...... , ................... _, +.+ +._+ +: ,_.;:. +. =_.: ........... . ....

+



TCU.T..P'IE¢_BY FRE_,I..iI_y:
TF-,_=F.:K.TRI4 RNY 17 _-'_TRAIF_T:._LEFT IC-_0rl2.0 $TRAI=.._.-IT6

LLT.F_I_BO l-i2.0 :.=;TRAIGHT_I
_ STAGE I PREI==Ei_.3DD==23:

FIGURE 3-i. SAMPLE INPUT FILE (PART 5 OF 7)



"_N3

CL6"9193/_I_JiS_

lO'Id

O00C,,=_JL_AO00SIn_OJ._X
O00_-=J._-_91$A00001-=I6'_J.SX

g"E=S"dN_IHIIM
Ob_19__t31NO0

ISS90=_H.LIM

"IIVl_Tk_I=3ZX800"-.d_l:S000_0_0'[T=I._I_.LS_L=V.d'._3VlI_'.'.'.'.'.'.'.'.'_q ¢_X_O

A:__=3ZISOOLO00I=_/.SO0_IO00_..-=1_Jg.bSV.LNO'I_OI._JO

M3I_t_.J

"J._



Each user input file must start with the keyword "BEGIN." and terminate with the

keyword "END.". The following subsections describe the keywords and data to be

contained In a user Input file. The first subsection d;scusses the ECHO and units

options, the second subsection discusses the data for the first five major data

sections and the third subsection discusses the sixth major data section.

3.1 SELECTING THE ECHO AND UNITS OPTIONS

The INM produces twelve reports to ECHO portions of the input data. The user
"i I

may elect to print or not print any of the first eleven reports by using the flag !

keywords 'ECHO. t' and "NOECHO." in the appropriate places in the input file. I
t

Table 3-5 lists the twelve ECHO reports and indicates the keyword inthe input I

file before which the "ECHO." and "NOECHO." keywords must be inserted. In

using these options, the user should take advantage of the facts that an option i

stays in effect until it is changed by the ether option and that the in;tial default

opt[an is "ECHO.". For example_ if the user elects to print reports I, 2_3, 8, 9, I0

and II he would insert "NOECHO." immediately before "NOISE CURVES" and

"ECHO." immediately before "MODIFICATION TAKEOFFS". The first three (" l
%,

reports would be printed because the default option is "ECHO.". The

"NOECHO." command would suppress printing of reports L_ 5, 6 and 7. The

"ECHO." command would elect printing of reports 8, 9, l0 and II, and report 12

• would automatically be printed.

The INM also allows the user the option of selecting the units in which to enter his

ground distances. He may elect feet_ meters or international nautical miles by

using the keywords "FT."_ "METRIC.", or "INT.NM.", respectively. An interna-

........ _u,u.llJJ r==i. Tile keyword must be.... t!ona/ n_,_÷t_= mile Is _.tu,.,.l_,.. to

inserted before o level I or level 2 keyword which precedes the ground distances.

The units selected apply to all ground distances which follow until another units

keyword is encountered. The default units option is feet and is in effect until the

user selects other units. Table 3-/4 indicates which values are affected by the

units option. The user may change units for various ports of the input file. For

example, in Figure 3 - I distances in the approach profiles are in nautical miles

but in the tal(eoff profiles are in feet. Therefore, "INT.NM." has been inserted

before " PROFILES APPROACH " and "FT," before " PROFILES TAKEOFF ".

3-34



TABLE 3-S

SELECTING ECHO REPORTS

Report Keyword Before
Number Report Title Whichto Select Option

I SETUP SETUP

2 RUNWAYS RUNWAYS
3 AIRCRAFT TYPES

/4 NOISECURVE NOISECURVES

5 APPROACH PARAMETERS APPROACH PARAMETERS

t_ APPROACH PROFILES PROFILESAPPROACH

7 TAKEOFF PROFILES PROFILESTAKEOFF
8 TAKEOFF MODIFICATIONS MODIFICATIONS TAKEOFF

9 TAKEOFF TRACKSpOPERATIONS_ TAKEOFFS BY FREQUENCY
DISTRIBUTION or TAKEOFFS BY PERCENTAGE

I0 LANDING TRACKSI OPERATIONS_ LANDINGS BY FREQUENCY
DISTRIBUTION or LANDINGS BY PERCENTAGE

I I TOUCH-AND-GO TRACKS_OPERATIONS_ TOUCHGOSBY FREQUENCY
DISTRIBUTION or TOUCHGOSBY PERCENTAGE

12 PROCESSES Automatically printed

;



i

Note that the default option "FT," was used for the runway data) noise curves and ("'_.
approachparameters,

i

3.2 PREPARING THE BASIC AIRPORT SCENARIO

i The basic airport scenario consists of the first five major data sections. The

, . following subsections describe each of these data sections.

L
!

: 3.2.1 SETUP SECTION
i

-;
This section of the input data contains two major groups of data; airport

characteristics and runway definitions, A sample SETUP section is shown in i

Figure 3-1) part 1. )

3.2.1.L Airport Characteristics

All of the airport characteristics data are optional and each data item has a _

default as shown In Table 3-4. These data Include an g0-character title for the

scenario D a 3@.character name for airport) the airport altitude) and the f )
temperature in oneof three units. The temperature value must be followed by a

unit designator F (Fahrenheit))

C (Celsius)) or R (Rankine).

3.2,t,2 Runwa)'s
[

Each runway description must be contained on one card. A description begins .

with the keyword "RW" and Includes the runway names) coordinates) and optional _i

. heading.
=

!

The number of runways in a given scenario is limited to .50) i.e.) 25 pairs. The

Input format requires that runways are input in pairs such that the runways have

the same surface but different directions,
: i

i , :

A runway name consists of a two-digit number with the property that ten times the

' number is within ten degrees of the runway heading, For example) if a runway has

a heading of 2720 it could be named 27) and its associated runway which has a _..jJ
heading of g8° would be named 09. If a second runway has a heading of 267°

and is also named 27) the two runways can be distinguished by using the letters R

=r 3-36



_'_ (right) and L (left), i.e., the nameswouldbe 27R and 27L. A third runwaylying
between these two con be distinguishedby usingthe )etter C (center), i.e._ the
name wouldbe 27C.

In the user inputdata file the keyword"RW" mustbe followedby the runwayname
In both directions. Thecombinationis of the format nn-mrnor nnA-mmBwith no

imbeddedblanks. The nn and mm are two-diglt designatorsas discussedabove,

e.g.,_.?or 09 andthe A and B are the proper combinationof L (left)_ andR (right)
and C (center). For example, f3-31p 27L-09R, 27R-OgLand 27C-09C are all valid

combinations of runway names.

The runwayname is followed by the X-,Y- coordinatesof the beginningandend of

the runwayin the first direction. Tile beginningof a runway Is that pointwhere a

departing plane wouldstart its takeoff roll or o landing plane could first touch
down.The latter descriptionis called the thresholdpoint for a landingaircraft and

ls defined as the beginningof that portionof the runwayuseablefor landing. The

endof the runwaywouldbe the start of the takeoff roll or the thresholdpoint for i

(_ aircraft usingthe runway In the oppositedirection. Thus, the endpointsof the
runwayhave dualdefinitions in terms of their useage,andthe implication is that

both polnts are the physical runway ends. The two pairs of coordinates are
separatedIn the inputbythe keyword "TO ".

¢

The actual heading for the runway in the first direction may also be entered by

preceding the value with the keyword "HEADING". This optionwouldnormally be

usedwhenthe headingis not divisibleby I0, e.g.,272°. If no headingisgiven for o

runway, it Is assumedthat the headingis I0 times the two-digit name. Therefore,

j if runway 27 has an actual headingof 272° but no headingvalue wasentered then ;
the default optionwouldassigna headingvalue of 270°.

3.2.2 AIRCRAFT SECTION

This section of the Input data containssix major groupsof data=TYPES, NOISE
CURVES, APPROACH PARAMETERS_ PROFILES APPROACH, PROFILES

TAKEOFF, and MODIFICATIONSTAKEOFF. TheTYPESsubsectionis mandatory

_'_ 3-37
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H ¸ ............... .

but the other five subsectionsare optional. Parts 2 and3 of Figure 3-1 illustrate f""_

a samp/eAIRCRAFT section.

3.2.2.1 TYPES Subsection

This subsectionis usedto (I) se/ect aircraft from the data base, (2) modify data

base aircraft and (3) enter user-defined aircraft types. At least one aircraft type
must be listed underthis subsection.

Each aircraft definition begins with the keyword "AC " and a uniqueaircraft
type name, If an aircraft is to be selected from the data base, the definition

requires no more data. If the aircraft is to be modified from the data base

aircraftt then those items to be modifiedmust be entered. For examplet " CURVE

=JET-Y " would indicate that the noisecurve for this aircraft is to be replacedby
JET-Y. If the aircraft is a user-deflnedaircraftt the definitionsmust include the

approachparameter set namepthe noisecurve namedthe takeoff profiles for all
stages to be usedandthe aircraft category. At least one takeoff profile must he

given. C_ !

The valid takeoff stage numbersare I through7 andrepresentthe following trip
length ranges_

I 0 to 500 miles

2 500 to 1000 miles

3 1000to 1500 miles

4 1500to 2500 miles ,
5 2500 to 3500 miles

C, 3500 to 4500 miles

7 over t_500 miles

The names used within a definition may refer to a data base item or to a user-

defined item. In the latter case_the item must be properly defined In the user

input.

l
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_' 3.2.2.2 NOISE CURVES SubsectionJ

This subsection contains the user-defined noise curves. Each noise curve

definition begins with the keyword "NC " and a unique noise curve name. Each

i' _ noise curve consists of noise levels at a number of distances for various engine
thrust settings.The data Is broken into two.sections_ one for EPNL and the other

for SEL.

The noise curve name is followed by the number of EPNL thrusts and distances

and the number of SEL thrusts and distances. The thrusts are In user-defined

units. The uniter howevert must be constant wlthln a noise curve definition and

: must be used only in conjunction with profiles having thrusts in the same units.

Next, the EPNL data Is entered, The first line fallowing the keyword "EPNL"

provides the thrust values. Then for each dlstance_ a line of data is entered giving

the distance value and the noise levels at each of the thrust settlhgs. The SEL

data is entered similarly,

If the noise curve Is a replacement for one in the data beset its name must match

the data base name. The user must remember that whenever a data base noise

curve is replaced It ls replaced for all aircraft which use it. tf the noise curve is a

new one, the name must be unique from all data base names and all other user-

defined names.

= _ 3.2.2.3 APPROACH PARAMETE.RS Subsection

.... _; This .°,,r'-"+le..'_ contains the ._r-d_fln_d aparaach aarameter sets. Each

_,i . approach parameter set definition begins with the keyword "AP " and a unique
approach parameter set name, Each parameter set must provide the aircraft

. landing weight and number of engines and then the definitions for any parameters

=; to be used in approach profiles. Each parameter name must be followed by " = "
ii
; and the parameter valuer all on the same line. The only valid distance parameter

: is "STOP n * which designates the distance the aircraft travels from the touchdown
i!

point to the point where the airplane stops. The stop distance is treated as a
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negative value whether it is entered as a negative or a positive value. The valid _ _

I speed parameters are "TAXI ", "FINSP " and "TERMSP " for taxi, final speed and
i

i terminal speedprespectively. Taxi speed is the aircraft taxiing speed. Final speed

! is the speed at which an aircraft flies in order to maintain its final approach
I

' course. Terminal speed is the speed at which an aircraft enters the terminal
" !

i'._ '. i control area. Any parameter names, except " STOP _,, ,, TAXI ", "FINSP " and

"TERMSP **,may be used for thrusts. See subsection 2.1.6 for a description of the

: thrust parameters used in the data base.

If the approach parameter set is a replacement for one in the data base, its name

must match the data base name. The user must remember that whenever a data

: base approach parameter set Is replaced it is replaced for al__laircraft which use it.

If the approach parameter set is a new one, the name must be unique from all data

base names and all user-defined names.

3.2.2.4 PROFILES APPROACH Subsection

This subsection contains the user-defined approach proflJes. Each profile begins _ !
with the keyword "PF " and a unique profile name. The approach profile is

entered in the order in which the aircraft would fly on landing.

The Input data consists of the number of segment points In the profile and the

distance_ altitude, speed and thrust values far each point, Parameter names may

be used in place of values but they must be defined in the approach parameter set

for any aircraft which uses the profile. The Input data is described below;

(I) The distance is the distance of the point (along the runway or
ground track) from the threshold point. By convention t distances
along the runway (after passing the threshold point) are entered as
negative values. The distance for the last point in the profile
must be negative or the parameter "STOP ".

(2) The altitude is the height of the point, in feet_ above the runway,
not above sea level. On and after touchdown, the height is zero
(o).

(3) The speed is the speed of the aircraft in knots as it crosses the
point being described. F'or the last point this will be the taxiing
speed.
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--1_._ (#) The thrust is the thrust of the aircraft in user-selected units, The
unltsp however_ mUSt agree with those used in the noise curves for
any aircraft which uses the profile, Each thrust entry Is applied to
the segment connecting the point specified to the next higher
numbered point, Therefore_ no thrust value is entered for the last

: _ segment point,

. ii. ' _ In the approach profile_ the next to last point must be touchdown and the last

" point the stopping point of the aircraft, Therefore_ the altitude for these two
J

: points must be zero (0),

tl The name for a user-defined approach profile must be unique from the data base
t
_, names becaUSe the data base profiles are always extracted from the data base for

use In the scenario,
l

i 3,2,2..5 PROFILES TAKEOFF Subsection

This subsection contains the user-defined takeoff profiles, Each profile begins

with the keyword "PF" and a unique profile name, The takeoff profile Is entered! In the order In which the aircraft would fly on takeoff,

The input data consists of the number of segment points in the profiler the

alrcr_t0s takeoff weight s the number of engines on the aircraft using the proflle_

and the profile data, The profile data consists of the distance t altitudep speedp

and thrust for each point and is described below=

(1) The distance Is the distance of the point (along the runway or ground
track) from the point where the takeoff roll starts,

!i (2) The _ltJtude Is the height of the Pointt in feet_ above the runwayt
- not above sea level,

i'_ (3) The speed is the speed of the aircraft In knots as it crosses the point
i!

.,. being described,

:. (t+) The thrust Is the thrust of the aircraft In user-selected units. The
units_ howevers must agree with those used In the noise curves for

;_ any aircraft which used tlds profile. Each thrust entry is applied to

i the segment connecting the point specified to the next higher
; numbered point, Therefore_ no thrust value is entered for the last

t_ segment point,
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The takeoff profile shouldbegin at the start of takeoff rolij l.e,_ the.brake release

pointt and a later point must be the llftoff point, Tbereforet the altitude for the

first two pointsp at leastj must be zero (0),

As with noise curves_ if a user-defined profile is a replacement for one in the data

base_ its name must match the data base narne, The user must remember that

whenever a data base takeoff profile Is repJacedp it is replaced for al__laircraft

which use it. If the profile Is a new one_ the name must be unique from all data

base names and all user-defined names,

3,2,2,6 MODIFICATIONS TAKEOFF Subsection (AVA/LABLE IN I_F_.ARFUTURE)

The user may modify talqeoff profiles that are part of the INM data base without

completely replacing them, This subsection of input data contains 1hose takeoff

modifications, The model applies these modifications only to commercial jet

aircraft operations, Each modification definition begins with a modification type

and |ndex. The valid types are described In Table 3-6. The indexes are used to f'_"'.

distinguish between modifications of the same type and are numbered sequentially _,,_:__1

from i to n, For exampiep OUTLVL(I)s OUTLVL(2)_ and ACCVZF(I) might be

used In an input scenario, The modification type and index are followed by the

"START"_ "END"j and "GRADIENT" datap as required for the specific

modification, "START" is the point on the profile at which the modification is to

start and may be identified by its altitude or distance, The letters A and D

indicate which reference Is being used. For examplep "START A=3000" indicates

that the starting point is at altitude 3000 feet, "END" Is the point on the profile

at which the modification Is to terminate and may also be identified as an altitude

or distance, "END" Is required for all the modification types except ACCVZF.

The "GRADIENT" is climb gradient to be used and applies only to type CLMGRD.

3,2.3 TAKEOFFS SECTION

Takeaff tra_fie may be entered via two methods; BY FREQUENCY or BY

PERCENTAGE, V_th the _[lrst method_ the user describes a track together with

each operation on that track, Each operation description gives the number of dayt , J
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_ "!: _ _7:_ _": /_:i! ' : ',:_i_: _ _ . _........_ _ _ ._, • -

TABLE 3-6

DESCRIPTION OF VALID TAKEOFF MODIFICATIONS

MODIFICATION TYP,E KEYW,QR D DEFINITION INPUT REQUIRED,

Altituderestriction ALTRST(n) the aircraftcannotexceed START,END

the assigned altitude The end must be a dlstance,

Takeoff power TKOPOW(n) the alrccra_t uses full power START,END

Climb power CLMPOW(n) the aircraft usesmaximum START,END
continuous climb power If start is an ahitude,

w it mustbe tJ00ft.

EnRlne-out level OUTLVL(n) the aircraft usesthat power per START,END

fllght power engine which would maintain If start Is an altltudej
level flight if one engine It must be_t_00 ft.

were lost

Specified climb CLMGRD(n) the aircraft will alter.power to STARTtEND,GRADIENT

gradient maintain the climb gradlent Gradient must be 0 to 1.0.

Acceleration to clean-up ACCV ZF(n) the aircraft accelerates to the START

0° flap minimum safe

maneuvering speed while

retracting flaps on schedule



evening and night departures for the operation for that particular track. With the
second method, the user describes each of the takeoff operations first, giving the

number of day, evening and night departures for the operation for oll tracks. Then

he describes each trackj giving the percentage of commercial, general aviation

and miJitary operations that are to take prace on that particular tracE, fn any

given scenario s only one of the two methods may be used for takeoffs. However,

landings and touch-and-go_ do not have to be entered using the same method as

for takeoffs. Figure 3-1 part 4 shows TAKEOFFS BY FREQUENCY,

3,2.3.l TAKEOFFS BY F'REQUEi':ICY Option

If the user elects the first methodp he inputs a section of data headed by the

keywords "TAKEOFFS BY FREQUENCY= " . First o track is described and then

its operations, !

i

The track description consists of a track name, a runway name and a•descrlption i
of up to 16 track segments, The track name must be unique for that runway.

However, for ease of identification the user would be well advised to more the _'_"_
track name unique to all other tracks. The runway must have been defined __.. ) ::

previously. The track name is preceded by the keyword "TRACK" and the runway

name by the keyword "RWY". Each track segment is designated either as being

!tSTRAIGHT " for a given d/stance or as being a "LEFT " or " RIGHT " turn of a

given radius. The distance or radius is given in the user-specified ground distance

units. The turn angle may be given In degrees (e.g.,30 D) or asa new heading (e.g.,

130 H). For takeoff tracks, the first segment must be straight because it Is part

or all of the takeoff roll.

Next, the operations for the trn_k nre described. Each apcr_fion begh_ wiih ihe

keyword "OPER" and the name of the aircraft flying the operation. Thls is

followed by "STAGE", a stage number, and the number of day, evening and night

takeoffs for that stage and frock. Takeoffs for several stages may be included

within one operation definition, For each stage included, at least one day (D),

evening (E) or night (N) designator must be entered with a non-zero value,
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If the user wishes to apply a takeoff modification defined under the AIRCRAFT

...... sectlon t he inserts the keyword "MOD."p the modification type and the index

before the track or pperation to be.modified. The modification is in effect for all

takeoff tracks and operations whleh follow until o new "MAD." command is given

or a "NOMAD." command is given. The "NOMAD." command means that there are

no modifications in effect. The INM applies the modification only to data bose

takeoff profiles used for commercial jet aircraft.

3.2.3.2 TAKEOFFS BY PERCENTAGE Option

If the user elects the second methodj he inputs o section of data headed by the

keywords "TAKEOFFS BY PERCENTAGE: ". All of the operatlons are defined

firstp and then all of the tracks.

Each operation begins with the keyword "OPER" and the name of the aircraft

flying the operation. This is followed by "STAGE"p a stage number, and the

number of day, evening and night takeoffs for that stage on all tracks. Takeoffs

for several stages may be included within one operation definition. For each stage

i _ included_ at least one day (D)_ evening (E} or night (N) designator must be entered
with a non-zero value.

=r

i • After oil operations have been input_ the tracks are described. The track descrip-

.! Hen consists of a track name t runway name, a descrlption of up to 16 track

,- segments_ and the percentage distribution of aircraft operations to this track.

The track name must be unique for that runway, However_ for ease of identifico-

_' tion the user would be well advised to make the track name unique to al.._lother

_" tracks'. The runway must have been defined previously. The track name is

preceded by the keyword "TRACK" and the runway name by "RWY". Each track

segment is designated either as being "STRAIGHT" for a gTvendistance or as being

o "LEFT" or "RIGHT " turn of a given radius. The dtstance or radius is given in

the user-specified ground distance units. The turn angle may be given in degrees

(e.g., 30 D) or as o new heading (e.g., 130 H). For takeoff trackss the first

segment must • be straight because it is part or all of the takeoff roll, The distri-

,. bution of operations is given with the keyword "PERCENT "and the percentage of
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"CaM " (commerclal)_ "GA" (general aviation) and/or "MIL" (military) aircraft

operations which take place on the given track. At least one percentage value is

required. The INM uses these percentages to determine the number of takeoffs of

each operation for the track.

ii ' If the user wishes to apply a takeoff modification defined under the AIRCRAFT

section_ he inserts the keyword "MAD." t the modification type and the index

before the t,r.ock to be modified. Note that when takeoffs are described by per-

centage the modifications can not be applied to the operation but must be applied

to the track. The modification ls in effect for all takeoff tracks which follow

: until a new "MOO." command is given or a "NOMOD," command is given. The

i "NOMOD." command means that there are no modifications in effect. The INM

applies the modification to all commercial jet operations on the tracks but only to

their data base takeoff profiles.

: 3,2,_ LANDINGS SECTION

Landing traffic may be entered via two methodsz BY FREQUENCY or BY

PERCENTAGE. With the first method, the user describes a track together with __ ,j
each operation on that track. Each operation description gives the number of day_

, evening and night arrivats for the operation for that particular track, With the
.second method, the user describes each of the landing operaHons firstp glvlng the

number of doy_ evening and night arrivals for the operation for al..._ltracks, Then he

describes each track_ glvlng the percentage of commercla[_ genera aviation and

military operations that are to take place on that particular track. In any given

scenario_ only one of the two methods may be used for landings. However_

takeoffs and touch-and-go's do not have to be entered using the same method as

for landings. Figure 3-1 part 5 shows LANDINGS BY PERCENTAGE.

3,2./_.1 LANDINGS BY FREQUENCY Option

If the user elects the first methods he inputs o section of data headed by the

keywords "LANDINGS BY FREQUENCY; ". First a track is described and then its

operations.
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The track description consists of a track names a runway namep an initial track

hecdingp and a description of up to 16 track segments, The name must betrack

"'J unique for that runway. Howevers for ease of identification the user would be

well advised to make the track name unique to all other tracks. The runway musti
have been defined previously. The initial heading preceded by the keyword

ill : "HEADING" is required only if track turns use the heading designator as describedi below. The track name Is preceded by the keyword "TRACK" and the runway
name by "RWY". Each track segment is designated either as being "STRAIGHT"

' _ " for a given distance or as being a "LEFT" or "RIGHT" turn of a given radius, The

distance or radius is given in the user-specified ground distance units. The turn

angle may be glven In degrees (e.g,,30 13) or as a new heading (e.g.,130 H),

! Landing tracks end at the landing threshold point on the runway,

I' Next the operatlons for the frock are described. Each operation begins with the

keyword "OPER" and the name of the aircraft flying the operation, This is

followed by "PROF "p an approach profile names and the number of days evening

and night landings for that track. F'or the operationj at least one day (D)s evening

(E) or night (N) designator must be entered with a non-zero value,

(_) 3.2.4.2 LANDINGS BY PERCENTAGE Option

If the user elects the second methods he Inputs a section of data headed by the

't keywords "LANDINGS BY PERCENTAGE: ". All of the operations are defined

firsts and then all of the tracks.

• _ Each operation begins with the keyword "OPER" and the name of the aircraft;,

:i ;" flying the operation, This is followed by "PROF "s an approach profile namep and
,_ the number of daysevening and night landings for al__ltracks. For the operations at

!_ least one day (D)p evening (E) or night (N) designator must be entered with a non-

;_ zero value.
;!

After all operations have been inputp the tracks are described. The track

description consists of a track names runway names an initial track head]ngs a des-

cription of up to 16 track segments_ and the percentage distribution of aircraft
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operations to this track. The track name must be unique far that runway.
! However, for easeof identification the user would be well acivlsedto make the /_

I track name unique to all olher tracks, The runway must h_-vebeen defined pre-
• i viously. The track name is precededby the keyword "TRACK" and the runway

I

.. i name by "RWY". The initial heading preceded by the keyword "HEADING" is
i'r, I required only if track turns usethe headingdesignator as describedbelow. Each

iI:i T*_ ! track segment ls either designatedasbeing"STRAIGHT" for a given distance or as

i " being a "lEFT " or "RIGHT" turn of a given radius. The distanceor radius is
i given In the user-specifiedgrounddistanceunits. The turn anglemay be given in

I degrees(e.g.=3OD) or as a newheading (e.g.. 130H). Landing tracks end at the
i landingthresholdpoint of the runway. The distributionof operationsis givenwith

:i the keyword "PERCENT " and the percentage of "CaM " (commercial), "CA"

: (generalaviation) and/er "MILt'(military) aircraft operationswhich take placeon
the giventrack. At least one percentagevalue is required, The [NM usesthese

percentagesto determinethe numberof landingsof eachoperation for the track.

3.2.5 TOUCHGOSSECTION

Touch-and.gotraffic may be entered via two methods=BY FREQUENCY or BY ("_"
PERCENTAGE. With the first method, the user describesa track together with _'_

each operationonthat track. Eachoperationdescriptiongivesthe numberof day,
eveningand night touch-and,go_sfor the operation for that particular track. With

the secondmethod, the user describeseach of the touch-and-gooperations first,
giving the numberof day, eveningand night touch-and-go_sfor the operation for

all tracks. Then he describeseach track, giving the percentageof commercials
generalaviation andmilitary operationsthat ore to take place on that particular

track. In any givenscenariosonly one of the two methods may be used for touch-
and-gd_, _owever_takeoffs and landingsdo not have to be ,.nteredusing the same

method as for touch-and-gds, Figure 3-1 part 6 shows TOUCHGOS BY
FREQUENCY.
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3.2._.I TOUCHGOS I_YFREQUENCY Optlon

Itthe user electsthe firstmethed_ he inputsa sectionof data headed by the

_, keywords "TOUCHGOS i_Y FREQUENCY:". First_ a track Is described and then

_1 its operations.

The track description consists of a track a and a descriptionnamel runway namel

of up to 16 track segments. The track name must be unique for that runway.

Howevert :[or ease of identl:[lcatlon the user would be well advised to make the

track name unique to aJ.__iother tracks. The runway mUSt have been defined
L_

previously. The track name Is preceded by the keyword "TRACK" and the runway

• name by "gV/Y". Each track segment is designated as being either "STRAIGHT"F

for a &iven distance or as being a "LEFT" or "RIGHT" turn of a given radius. The

_ distance or radius Isgiven In user-spedi:[led ground distance units. The turn angle

may be &ivan In degrees (e.g., 30 D) or as a new heading (e.g._ 130 H). For

_i touch-and-go tracksj the first segment mUStbe straight because it Is part or all o:[

the takeof:[ roll.

f O_J Nex% the operations :[or the track are described. Each operation begins with the

i_ keyword "OPER" and the name of the aircraft :[lying the operation. This is
_j followed by "STAGE", a stage number, "PROF", an approach profile name, and the

_ number of day, evenlngtand night touch-and-go_s for that track. Touch-and-go

operations have only one For the at least (D),stage. operatlon t one day evening

(E)t or nlght (N) designator must be entered with a non-zero value.

3.;_.5.2 TOUCHGOS BY PEP.C.ENTAGE Option

If tl_ USer"elects the second method, he inputs a section of data headed by the

keywords "TOUCHGOS BY PER.CENTAGE:". All of the operations are de:lined
first and then all of the tracks.

Each operation begins with the keyword "OPEK" and the name o:[ the aircraft

:[lying the operation. This followed by "$TAGE"I a stage number, "PROF"_ an

approach pro:[ile narnej and the number o:[ day_ evening, and night touch-and-go*s
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for al.._|tracks. Touch-and-go operations have only one stage, F_orthe operation,

at least one day (D)_ evening (E) or night (N) designator must be entered with a
non-zero value.

After all operations have been input_ the tracks are described. The track descrip-

tion consists of a track name_ runway name, a description of up to 16 track

segments_ and the percentage dlstribution of aircraft operations to this track.

The track name must be unique for that runway. However t for ease of Identifica-

tion the user woutd be well advised to make the track name unique to all other

tracks. The runway must have been defined previously. The track name is

preceded by the keyword "TRACK" and the runway name by "RWY". Each track

segment is designated either as being "STRAICHT" for a given distance or as being

a "LEFT" or "RIGHT" turn of a given radius. The distance or radius is given in the t;_
user-specified ground distance units. The turn angle may be given in degrees

(e.g., 30 D) or as a new heading (e.g., 130 H). F'or touch-and-go trackst the first

segment must be straight because it is part or all of the takeoff roll. The distri-

bution of operations is given with the keyword "PERCENT " and the percentage of

"CaM " (commercial)p "CA" (general aviation) and/or "MIL" (military) aircraft

operations which take place on the given track. At least one percentage value ls _

required. The INM uses these percentages to determine the number of touch-and-

go_of each operation for the track.

3.3 SELECTING THE PROCESSES TO BE PERFORM.ED

The PROCESS section of input data contains the commends for the processes to

be performed by the INM. These processes are discussed in the following sub-

sections. "

F'igur_ 3-I part 7 illustrates a PROGESS section.

3.3.1 DATA VERIFICATION AND EXECUTION OPTIONS

Under normal conditians_ the INM model will verify the input data and execute all

of the analysis modules requested via the process commands. However t the user ii

may suppress data verification with the command _NOVERIF'Y" and may suppress

3-50 ___/



execution of the analyals modules for the current scenario with "NOEXECUTE ".

. j The _OEXECUTE" command does not_ however_ suppress the execution of the

"DATA BASE" process or the "RETRIEVE" process for an old file. The user may

enter the commands "VERIFY" or "EXECUTE" but they are not necessary since

-' they are the default options on the basic scenario. (The edit option uses these

command differently° See Subsection 3.3.) Any of these four commands which

are used must be input before any analysis comrnand_ i.e.t trPREV|E_.vP_"GRID"_

"CONTOUR% or "RETRIEVE" from a new file. The analysis commands are

discussed in subsequentsubsections.

Although the model will accept the process commands in a number of ordersp for

! efflcLent utilization of the model_ the user should enter the command "DATA

{ BASE" and the commands for "RETRIEVE" from an old fllebefore any process

l ii II

command should be entered after the RETRIEVE from an old file. For examplep

an Input data file might contain "RETRIEVE" from an old filep "NOEXECUTE,"

i and then "CONTOUR" and "RETRIEVE" from a new file,

t 3.,.2 WARNINGS OPTION

During execution of the analysis modules_ the INM may produce warning messages

Ii for the user. However_ the user may elect to print or not print these messages by

,! using the keywords _/ARN. _t and "NOWARN." in the appropriate places within the

PROCESS data section. The keywords must be inserted immediately before a
level 2 keyword. The option is in effect until the other option is elected. The

I default option is _/ARN.". In Figure 3-1 warning messages are suppressed for the

DATA BASE and PREVIEW processes. Fatal messages are always written to the

i 1_lnter,

;. 3.3.3 DATA BASE SELECTION

'!i"
The user may request the printing and plotting of portions of the INM data base to

aid him in selecting Items from the data base for his Input data scenario. The

request is made with the "DATA BASE" process command followed by the DATA
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BASE PRINT Module Input data. Each input item consists of a keyword designator

and the name of the specific data base item which the user is selecting. The

selection options are first_ If a plot is desired, (PLOT) followed by aircraft

definition (*AIR), noise curve (*NOI)_ approach parameter set (*APP)_ and takeoff

profile (*PRO). Whenever an aircraft definition is selectedt its associated noise

eurve_ approach parameter set_ and takeoff profiles are also printed after the

• I aircraft definition. Any number of items may be selected from the data base, but

l each selection requires one keyword and one data base item name. Selection of
i

*APP does not produce a plot. For ease of reading_ each request should be on a

separate Hne. The end of the data base input items must be indicated by the
.

keyword "*END"° Table 3-4 presents the pertinent information about the format

of the input selections and Subsection i.3 describes the items in the data base.

Subsection 5.3 describes the Data Base Selection Report and PLOT which are

produced in responseto the "DATA BASE" process command°

3.3.4 PREVIEW OF FLIGHTS

Before performing grid or contour analyses of his input data! the user may wish to

preview some or all of the flights in hisscenario° The request for a PREVIEW plot _'_'i
Is made with the "PREVIEV@t process command followed by the PREVIEW Module "_":':_"

input data. PREVIEW provides the capability to plot data base items or those

items included in the input file. Each input item consists of a keyword designator

and the name of the specific data base item which the user Is selecting. The

selection options are noise curve (*NOI) and takeoff profile(*PRO). Any number

of Items may be previewed but each selection requires one keyword and one data

base Item name. For ease of readings each request should be on a separate line.

PREVIEW can also plot all the tracks in the input file. The keyword is

"*TRACK". The user may specify the paper X-axis and Y-axis lengths_ the plot

scaie_ and the plot origin point° The proper X-axis length is the size of the paper

along the X-axis° Similarly! the Y-axis length is the size of the paper along the

Y-axis. These two values in inches may be specified following the keyword

"SIZE". The defaultsizeisg.._by 11 inches,The plotscaleisinfeetper inchand

must follow the keyword "SCALE". The default is g000 feet per inch. The plot

/
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origin position (X,Y) in inches relative to the lower left hand corner of the paper

(_ is entered following the keyword "ORIGIN". H no origin {s specifled, the center of
....... the paper is selected as the origin.

i:

r-= The end of the PREVIEW input data must be indicated by the keyword "*END".

t! Table 3-t_ presents the pertinent Information about the format of the preview

Input data. Subsection 5.4 describes the Previe_v of Flight Plot.
tj

I 3.3..5 GRID ANALYSIS

- A grid analysis determines the noise levels for a given metric at specified points

on a grid around the airport area. The user may request this type of analysis with

the process command "GRID" foIIowed by the metrics for which the calculations

are to be made. Any combination of the four metrics LDN, NEF_ TAt and LEQ

may be selected. If the user does not specify a metrle_ calculations are

performed for LDN. The process command is followed by a description of the

actual grid and optlonally a report selection keyword "DETAIL". The TA metric

has an optional keyword "DBA" to specify threshold.

The actual grld is defined by three entries: (1) the coordinates of the point In the

lower left hand corner of the grid. The same coordinate system as was used to

define the runways for the airport data file must be used here. The coordinates

must be expressed in the user specified units; (2) tile increment (distance) between

points in each direction (X and Y) expressed in the same units; (3) the number of

values along the grid in the X- and Y-directions. The actual number of points in

the grid is the product of the number of X-values times the number of Y-values.

If the grid Is considered as a rectangle with corners indicated by points and filed
tFi_h _ p._rs = _e "_rr_ll _ t_l 9.- _÷ _Jt It- _ ..... ° ...... , o. r--n -, .... I,. appc._r _ inFigure 3-2.

:=
,_ The starting X- and Y-coordinates define the lower left corner of the rectangle.

They should be entered after the keyword "START". The X-increment is the

_i distance to the next point moving parallel to the X-axis. The Y-increment is the

t; distance to the next point along the Y-axis, These values are entered after the

-@
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1,000ft
(X-Increment)

_ • •

[Y-increment)

. C'
(-3000,15001

Starting X-coordinate: -3000
Starting Y-coordinate: 1500
X-increment: 1000 _;
Y-increment: 700
Number of X values: 2
Number of Y values: 3

FIGURE 3-2. SCHEMATIC OF THE GRID
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keyword "STEP". The number of X-wtues and Y-valuas gives the rest of the

i Information required to dellne the grid and follows the keywords "SIZE" and "BY'_

_J respectively.

It Is possible for the grid to consist of a single point by using "1" a._the number of

_ both the X- and Y-v_dues. Points along one line (parallel to one axis) can form the

!i grid by having either one X-value or one Y-value. If the grid consists of only one
potnt_ the keyworda "STEP" end "SIZE" and their associated data may be omitted

from the input file.

!
• The normal output from the grid analysis Is a Standard Grid Analysis Report. In

i' addition to this report_ the user may elect to receive a Detailed Grid Analysis

Report provided the grid contains no more than 20 points. This option is selected

, by entering the keyword "DETAIL" -_fter the grid description.

t
t Any number of grid analyses may be requested in one execution. However _each

1, request must consist of the process command "GRID" together with all of Its

I associated keywords and data. Table 3-q presents the format of the "GRID"

Q command. Subsection 5.._ describes the two grid reports.I ,
3.3.6 CONTOUR ANALYSES

i A contour analysis determines an irregular grid of points from which may be

i extracted contours of the selected noise values for a given metric in the area• around the airport. For example_ if the metric is NEF (Noise Exposure Forecast)

,_ and the contour value is 30 dB_the area enclosed by the curve will have an NEF at
or above 30 dB.

:' "rh= User may _q,,==_* this _ypo of anolysls wlth thc proces_ _ornmar=d

"CONTOUR" followed by the metric for whlch the calculations are to be made_

the keyword "AT"s and up to ten (I0) levels at which contours are to be

determined. Any on.._eof the four metrics LDN_ NEF_ TAt or LEQ may be

selected. If the user does not specify both a metric and at least one leveit then

the caJculatlons are performed for LDN at levels 65 and 75. The metric TA has

_ an optional keyword "DBA" to specify threshold.
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Several user options may be selected for the contour calculations. The keyword

_/ITH" Is used to indicate that input for some of these options £ollow. These _f'_/
=

options are described below.

If the user desires to save the contour data to a file for retrieval during a i
=

subsequent execution of the model_ he must spedfy a name by which the contour

data Is to be identified. To select this options the user enters the keyword

"NAME" followed by a six-character name. Each contour which is to be saved

must have a unique name. A maximum of 20 contours may be saved during one

execution. If no name Is specified for the contour_ the contour data will be

written to a scratch file and can only be retrieved during the current execution.

The user may also specify a contour value tolerance; i.e, the measure of

smoothness of the contour line. Tolerance in decibels or minutes indicates the

section of the airport noise surface which will require more detailed calculations.

The default tolerance is 2.0 units. If the minimum requested contour Value Is 6._.0

and the point being checked has a value of 63.1 then the area around this point

will be subdivided further to produce more points at which to calculate noise

levels. The user may change this to any desired tolerance. However_ a very small _'_"*_

tolerance will generate several thousand calculations and will greatly increase the \'_'

cost of computing the contour. To exercise this option the user enters

"TOLERANCE=" followed by the desired contour value tolerance. See Appendix B

on methods of controlling run cost.

The last option the user has is to specify the rectangular area (or window) within

which he wants the contour calculations to be restricted. The window is defined

by the X- and Y-coordinates of its lower left and upper right hand corners. The

keywords "×START", "YSTART", "XSTOP", and "YSTOP_' are used to enter these

data. All four window coordinates must be specified if this user option is

selected. Otherwlsej the model uses the default window which is a square of

i00p000 foot sides around the origin.

The user may select three types of reports from the contour calculations. The

selection Is made with the keywords "REPORT"_ "PLOT"_ and _qMPACT". The

"REPORT" option yields a tabular report of the points which define the contours.

Tlds report is automatic unless "NOREPORT" is specified. The "PLOT" option i

provides a CaiComp plot of the contours. The "IMPACT" report is a tabular
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report of the numbers of people and residences contained within the various
....j contours, The user Is not required to select any type of report from a

"CONTOUR" analysis and it may be very reasonable to do this if he Is saving the

contour for later retrieval. See Subsection 5.6 for examples of these reports,

The ttPLOT" option allows additional user Input and the "IMPACT" option requires

i. " additional Input. These data are described below.

= !i Under "PLOT"t the user may specify the paper X-axis and Y-axis lengthst the plot

. scale_ and the plot origin point, The proper X-axis length Is the size of the paper

: ; along the X-axis, glmllarly_ the Y-axis length Is the slze of the paper along the

Y-axis, These two values in inches may be specified following the keyword

"SIZE", The default size is 8,5 by 11 inches, The plot scale is In feet per Inch and

must follow the keyword "SCALE", The default Is g000 feet per Inch. The plot

origin position (X_Y) In Inches relative to the ]ower left hand corner of the paper

Is entered following the keyword "ORIGIN", If no origin is specifled_ the center of

the paper is selected as the origin,

)

;! _ Under the "IMPACT" option the user must define the Cartesian coordinates and

;,i the geographic coordinates of three non-colinear points in the area of the

contour, The Cartesian coordinates are pairs measured along the same set of axes

:9 used for the runway definitions, These vak,.=s are entered after the keyword

"CARTESIAN", The geographic coordinates are the longitude and latitude in

degrees_ minutes_ and seconds, Directions North and East are entered as positive

values and South and West are entered as negative values. These coordinates must

-_ follow the keyword "GEOGRAPHIC" and must describe the three points In the

._i . same order as they were described under "CARTESIAN".

_ Any number of contour analyses may be requested in one execution, Howeve h

!! each request must consist of the process command "CONTOUR" together with all

!_ of its associated keywords and data. Table 3-_ presents the format of the
;r_ "CONTOUR" command,

;: 3.3.7 RETRIEVAL OF A CONTOUR
7

' " The user may elect to retrieve data for a contour from three sources= (1) an old

'_ grid file produced by a previous execution; (2) a new saved grid file produced by
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the current executlon_ or (3) the current scratch grid file. To retrieve from the

first two sources_ the user must Identify the name under which the contour was _" "_=

saved. To retrieve from the scratch flJe_ no name is required but the

"KETRIEVE" command must directly follow the "CONTOUR" command which

created the contour on the scratch file.

The keywords and data used under the "RETR|EVE" command are a subset of

those under the "CONTOUR" command. However_ a few values have different

meanings.

No metric may be specified under a "RETRIEVE" because the contour data was

calculated for ordy one metric. However ssince up to ten ([0) levels of contours

can be selected under "CONTOUR" any subset of these levels may be selected

under the "RETRIEVE". If no levels are specified under "RETRIEVE"_ all of the

levels which were spedifled for the contour are used.

The name option as discussed above is used to select the correct contour. Note

that "TOLERANCE" is not a keyword under "RETRIEVE",

The window described under "RETRIEVE'* should be within the window specified \._

for the "CONTOUR"° If no window is specified, the "CONTOUR" window is used.

Ag_Inp all four coordinates must be specified to define a window.

The three types of reports are again "REPORT% "PLOT", and "IMPACT". The

user must select at least one of these options. He may suppress the default

"REPORT" with "NOREPORT" but must then specify "PLOT" and/or "IMPACT".

Any number of retrievals may be requested In one execution. Howevert each

request must consl._t of the process command "RETRIE V E" toF,cthcr w'it;, all o_ i _s

associated keywords and data. Table 3.1; presents the format of the "RETREIV E"

command.
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4,0 RUNNING THE CASE

In the previous two sections, case preparation and input into the INM were des-

cribed. Section 4 describes the procedures for running the INM case on a

computer system.

The input case file, as prepared in Section 3_ is identified and made available to

the INM on the appropriate computer system. The input case is then combined

wlth computer instructions which make the INM available to be run, the desired

modules are executedt and the results are returned. The specific instructions for

executing the model vary from system to system, and therefore will not be dis-

cussed further here. However, the user may consult the Installation Instructions

Manual (reference 4) for the specific procedures for running the model on those
computer systems for whlch the model is available.

;_ l_.l INPUT CASE CHECKLIST
tt

il The user should closely inspect his input case for completeness prior to executing

i! the ]NM. The input case for the example airport is shown in Figure _I-I. Everyinput case must contain the following data sections=

ii I) SETUP (which contains airport descriptions and runway
"_ data)

2) AIRCRAFT (which selects or defines the aircraft types and
inputs optional noise curves, etc.)

3) TAKEOFFS (which describes takeoff tracks, and defines
'I takeoff operations BY FREQUENCY or BY
';' PERCENTAGE)

4) LANDINGS (which describes landing tracks, and defines
landing operations BY FREQUENCY or BY PER-
CENTAGE)

4-1
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BEGIN,

C_-TUP:
TITLE <ANNUAL AVERAGE EXPOS'iSlE AT AN EXAMPLE OF A MEDIUM HUB AIRPORT>
AIR?'_T <EXAMPLE (MHA)>
ALTITUD_ _ TEM_C_/_ATURE 12.66 C'.

_Ys
RW 09L_27R 0 0 TO 94_F/ -'497 I'_DINt_=93

27L-OgR 4203 -1410 TO -6'_'20 -1044 HEADING=272
R14 ._5-17 7_'_,_5 1366 TO 6407 6742

AIRCRAFT;

TYPES
AC 747£'00

_. AC DC1030
_ 707.920
AC A300

727_._0

AC _-76 CtFNE--'-"-'=',.,OC,_.-_PARAM=HELI STAGE I=HORFLT
CA_Y=PC_A

NOI._E CI.qWES
250C_-_) :3DY 8 .3 BY 8

EPLX_.

200 90.2 91,2 97,2
400 _._,8 87.2 93, 1
600 _:3.1 84.5 90,6
1000 79,4 -80°7 87,6
2000 7.3.7 75.1 8"-_.6
4000 67. _, 4,8. ;2 77,2
6000 _3.1 6_:._: 73:,7

! ¢_'w-_ .=_..9 57. n. _.7

FIGURE 4-1. THE ASSEMBLED INPUT CASE FOR THE EXAMPLE AIRPORT (PART i OF 5)



a_,_;_::::_,._,,,S.,:_ _-;':r '_ '! ; _ • "_ .......i ;:: _'_ 4 / _:!i_..... /..... /. " - . ", . .. . . _-' -_" .....

TI-tRI._TS 1 '.=' ._
2O0 ,T:_.6 90.0 ' 9.5.6
400 84.2 c-,.5.6 91,5
600 81.5 E_.9 _.0

1000 77,8 79,1 85,8'
72,1 73,5 81,0

4000 66,0 66.6, 75,6
6000 61,5 62.2 72, 1

10000 55.- ° 55,8 67, 1

NOECHO.
PARAMETER_

AP HELI WEIC_T=IO000 F-NGINE=2 $I"0P=I
TE_ 160 FII_6_=160 TAX I=160
LEVAPP=3 3DLJ_£_3

•" INT,NM,

FROF ILE_ AR_
RF ALT_gn _EGMENTS=7

DI$TAN_S 10, 8, 5, 3, I• -. 164 STOP
ALTITUDES C_'_d6 2600 1644 1007 370 0 0

:_RE_ TF-JRI_P TF-_P TERM_I=' FIN_ FII_P FIlliP TAXI
TP_I._TS .gDAPTS 8r_F'T_;:3DAF'TL_ .3ELNrl E_DLND RF_:V

PF 03PTR :.SEtTLe,=7
D IS?_&_S .3.9 3,1 2,4 I,_ 0.8 0 0
ALTITUDE_ _.._0 2000 1500 I000 _ 0 0

,_EI_ FI_P FII_ F'II¢C-_ FIN_.-_' FIN_ FIN_P TAXI
THr%LLS?_JC_DLND80LND SrJLNrl STem _I-ND 3r.LND

ECHO,
FT.

PR_JFILE8 TAKECFF
WP" Ht_I=LT b'EC_:T.NT_=8 WEIGHT=IO000 EI_'_II_S=2

D I L-3TANCE_ 0 1576 4126 _.=_76 _,877 '?/_J26, 10000 1_._00
ALTITUDE._ 0 0 _0 lOCK) 1000 I_0 1500 I_0

i 8PEE_ 32 160 16,0 I_..0 I_) 1_,0 160 160
: TI-_I.JSTS 2 2 2 2 I 1 1

FIGURE 4-I. THE ASSEHBLED INPUT CASE FOR THE EXAMPLE AIRPORT (PART 2 0F 5)



INT,NM,

MODIFICATION_ T_(ECq=F
AC_VZF(1) Sq'ART A=700

TAKEOFFS BY FREQUENCY:
MOD, AC_.VZF (I)
TRACI_ TR1 RWY 09L STRAIOHT 4, 1 LEFT 5 H 1,& S"TRAI6HT 50

OPER 747200 ST_3E 1 D=1,1 STAGE 2 D=1,1 STAOE 3 D=1,1
OPER D01030 3TAGE 1 D=1,5 S_TAOE 2 r_=2,5 STA_E 4 D=2

727200 STAC_ 1 D=3 N=.5 STAOE 2 D=2.6 N=.6
STA_ 3:D=1,2 N=, 1

OPE_ _0 _TA_E I D=26, 5 N=,5 STAC_E 2 D=8 N=. 5
S'TAGE 3 D=1.5

NOMOD.

TP_Q3K TR? RWY 27R STRAIOHT 4, 1 LEFT _: _ 1,6 S_TRAIC_HT 5O
OF_-R DC1030 $T_E 1 D=1,5 _AOE 2 [_ STAC_E 3 D=I

STAGE 4 D=I STAF._E 5 D=,5 STAGE 6 D=,5
OPER 707320 STAF._E1 D=2 N=,5 STAOE 2 r_=3,5 N=I

S?_E 3 D=I $_P_C_E4 D=2,5 S?AC_E 5 D=I
3?AOE 6 D=,5

OPER A_-_C_OSTAOE 2 D=2 3TAC_= 3 _1
C¢-_.R727200 3TAOE 1 D=6 N=I _TAGE 2 D=4,4 N=1,4 STAGE 3 D=1.8

Nz,4
TRACK TP_ RWY 09R STRAIOHT 1,3 LEFT 1_=;D 1,0 _;TRAIOHT 1,4

RIOHT _ D 1,8 STRAIC_HT ,5 RIGHT 5O D 1,6
3TRA IC_'TT5O

C_R 707320 ST_E I D=2 N=,5 3T_V3E 2.r_-3.5 _=1 3"TAC'E.3D=I
STAOE 4 D=1,5 STArJE 5 E_,5

OPER 727_-_ 3TAC_ 1 rt=21 N=2.5 _;T_E 2 D=16.5 N=4
3TAGE 3: E_'=,-JN=. 5

OPER E_"P30 S?_ I Em=26,5 N=,5 3TA_._E 2 E_-8 N=,5 3T_3E 3 D=I,5
TRACK TR4 RWY 27R S'I'FTAII_ylT4, 1 LEFT 23_0 H 2.2 3TRAIOHT _=_

OPER OAMTF 3TAC_ I D=3 N=. I

FIGURE 4-I, THE ASSEMBLED INPUT CASE FOR THE EXAHPLE AIRPORT (PART 3 OF 5)
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i_!!._,_ ,k_!, ,?_ _ ',1 _ /: , , / ,_. _, ,

TRACK TR5 RWY _3 STRAIGHT _0
OPER OAMTP ,'51'A_Z';E1 Ir_18N=1.5 STAC_E2 D=12.5 N=I
OPER CC_ISEPSTAOE 1 r_15 N=I

TRAC_.TR6 RI_Y17 _FRAIC_HT50
OPER r._ITFSTAGE 1" E_-_.N=.5 STACE 2 0=6.5
OF'ER E:OM_JEPSTA(_Z 1 £=$0 N=3

TRACK TR7 RWY 17 STRAIhHT 1.5 RIGHT 26,5 H .25 STRAIGHT ,3
LEFT 245 H 1.0 _C;TRAIGHT_=_

rIPER¢J-76 ST_ZE 1 E_=5

LANDIIg:iS_-:YPERCEMTP,C_E"
OF'ER747200 PR_F=STEGrI_D=3 N=O
OPER £I::10_0 _l"lF=:_,l"r_lEI D=_ N=2
CPER 7073_0 FI_%Z_'=kL.TE:EJD=_.2 N=2
OPER A_JO PROF_.:,11ZI3DD=2 N=I
OPER 727200 PRCF'=/_.TSD D=70 N=IO
CPER lr,.'.930 PR_F=ALT3D D=70 N=4

_. C_:'ERCqM'ITFF'R%>F--13_:£1D=_-_N='-"
I CPER E_DIC';EPF'ROF=C%_IDD=42 N=5

C_:IERS-76 PRCI'-'=C_i:q'RD=5
TRACK TR'_I RWY27R STRAIGHT =,50RIGHT 82 D 1.5 STRAIOHT 4.2

F/£3%_:_ENT0:1M=72 OA=O
TRACK TF,"_RWYO'eR I'EA_:IINC_2t_O STRAIGHT 50 RI6HT 272 H 1.5 STRAIGHT 7

PF..R_:_ENT0:¢'1=2_ OA=O
TP_ TRIO R14Y3_ STRAIGHT 50 PF.R'C_ENTr.:oM=OGA=80
"[RAC_ TR11 RWY17 sTr-_IOHT P.<_F1Y.K_:_NTC:OM=OC_A=70

TOUCHGrJ__.:YFREr4UENCY:
TRACK TR14 RWY 17 _F_AIGHT $ LEFT 1_ n 2.0 STRAIr_HT 6

1_) D 2.0 _?RAIOHT E:
OPER COMSEPSI'ArcE I PROF=C_:£1 D=,23

PRCXZ£$$:
FT.
NOWARN.

DATA _'_Z
PLOT
_NOI C_A_;EP
_F-_D

FIGURE 4-1. THE ASSENBLED INPUT CASE FOR TIIEEXA_'[PLE AIRPORT (PART 4 OF 5)



PREVIEW

*P_I I'_.3RFLT
_TRACK $1ZE=11 8.5 SCALE.._
*END

WARN.
C,-_IDNEF LF3'_TA <,'TART=-_<)O0I_ STEP=IO00 700 SIZE= 2 r-IT_I

GRID LEQ TA i'IT._75 START=11000 3000 S'TEF'--O0 SIZE= i BY I D,ETAIL

CONTOUR LDN AT _._
WITH NAME=C:A_E I
TCi.ERAM:_= 1.0
X_;TART=-,':-/dGx30YSTART=-_K_O0
XSTOF'=50000 Y_;TOP=.50000

03NTOUR NEF AT SJO 40
WITH TCC-F_E=2.5
XSTART=- I00_ Y_I'ART=-_
XSTOP= 1.5000 y_;TOP=5000
t_CJREPI_RT

'_ PLOT
O%

'RETRIEVE AT 65 75
WITH NAME=C:A._.EI
NC_EF_T
PLOT .gIZE=11 8.5 _'_--F._>O0

END.

c2
o,_

FIGURE 4-1. TEE ASSEMBLED INPUT CASE FOR TIIEEXAH?LE AIRPORT (PART 5 OF 5)

© , <j....



5) TOUCHGOS (which describes touch-and-go tracks, and
.... / defines touch-and-go operations BY

FREOUENCY or BY PERCENTAGE)

6) PROCESS (which describes the analysis processes to be per-

formed on ,he input case)

, The only exception to this rule is in the case that one or two types of operations
L ,i

' ' .= are not to be included In the scenario. In this case, the user may omit the

• ': TAKEOFFSj or LANDINGS, or TOUCHGOS sections if there ore no operations of

_J that type. However, the input data must Include at least one of these sections and

for each of these sections that is included at least one operation must be entered.

4.2 OUTPUT CHECKLIST

The INM INPUT Module includes a large number of warning and fatal error

messages. The printout should be checked for these messages and the input case

should be corrected to be error free. To aid the user, as the INPUT Module

begins to process a major section of input it prints out o processing location

i! _.-') message. For example, the "*** PROCESSING SETUP SECTION" is

message

printed prior to the processing of the section of data which follows the keyword
j; "SETUP: '. Subsection l_.3 conta;ns an extensive description of the INPUT Module

error messages. If a fatal error is detected by the INPUT Module, execution of
?
' the model terminates immediately. If any warning errors are detected by the

ii no analyses performed on and execution of the
INPUT Module will be the data

_ model terminates after execution of the INPUT Module.

f.f
• The INPUT Module also prints out the input data in the form of ECHO reports.

q The user .qhnuld verify that the tn ....... ,=..,, processed by J,;u program is as

Intended. For example, the INM will compute runway lengths based upon the start

::; and end coordinates. A runway length of 100 feet should indicate an error in the

INPUT case.

_i_ If the Input case is acceptable to the INPUT Module, execution of the process

: commands will begin. All of the other modules also produce warning and fatal

error messages. The execution printout should be checked for these messages.

4-7
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i
i

Section 4.3 describes these messagesand instructs the user as to the action to be ("_'_
taken when the messages are encountered. A fatal error within any one of these

modules, except the FLIGHT OVERLAY Module_ causes termination of the execu-

tion of the module only and not term[notion of the execution of the model. Any
fatal error within FLIGHT OVERLAY causes termination of the model execution.

• All fatal errors must be eliminated for proper execution. In addition_ measures

should be token to eliminate all warning messages, if possible.

If warning messages have been suppressedvia the "NOWARN" option_ the user

must check the message "n WARNING MESSAGES WERE PRODUCEI') BY

MODULE abc." for each executed module. If there were messages,he may have

to rerun the case for that particular analysis requesting that 1he "WARN" option

be used. The user is cautioned not to usethe "NOWARN" option on first time ex-

ecutlons. Only after tile user has analyzed these messages for a particular case

and determlned that no errors exist in the data should he elect the "NOWARN"

option. Note that the "NOWARN" option does not affect the INPUT Module and,

therefore_ all messages produced by this module ore written to the printer.

C: Finally, the user should study the output reports and plots produced by the various '_

modules. He should verify that the desired analyses were performed and that his

, Input data produced reasonable results.

/_.3 ERROR ANALYSIS AND CORRECTION

Each module of the INM produces its own error messages. Each message is of the

form

Axx , *FATAL= ....

or

Axx *WARNING= ...

where A is a one or two letter prefix to indicate which module produced the

message and xx Is the unique number identifier within the module. The prefixes

are as follows=

4-8
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C COMPUTATION
t CN CONTOUR

DB DATABASEPRINT
. _ E EXECUTIVE

FLIG.TOVER'A
i' _', I INPUT

,_ .. _ M IMPACT i

_: P PLOT ;i
;i PR PREVIEW

, ' _ RG REPORT GENERATOR i

'_! V VERIFY •l

iJ
A fatal message withln the EXECUTIVE or wlthin the INPUT or FLIGHT

._ OVERLAY Modules causes termination of the model execution. A fatal message

!!_ withln any other module causes control to be returned to the EXECUTIVE Module
_-; which will attempt to continue the processing of modules as directed by the pro-

!;' F_ cessing template.

%=2
i,_ Appendix A contains e list of the model error messages, their causes and possible

, i! correction. The error messages are arranged in alphabetic order and separated
:,_ . into groups by modules.

-,!
_. The INPUT Module error messages requite special discussion. The moduleJ

_' processes the user input data file and produces error messages to aid the user in

:' i! _'_ debugging his input data file. After the entire input data file has been processed
., with no fatal errors and the requested ECHO Reports have been produced, the

..... _ i_luduie checks to see It any warnfng messages were produced. If there were

: .!;= warning meSSagest the module terminates execution of the model with fatal error
1, i

":, 122. This procedure eliminates costly execution of inaccurate or incomplete input

'* scenarios.
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In order to use the INPUT Module error messages to debug the input data, the user / _

must understand the general procedure by which the module processes the input

data. That procedure is described below.
I

I i

! The input data file is processed by first identifying if a keyword is a level I
i

i_ _: J= keyword and determining if it is in the [_roper order. The proper order ls that

: i shown in Table 3-1 in Section 3.0 with the exception that only one of the opera-
; " tlons sections (TAKEOFFS, LANDINGS or TOUCHGOS) need be present In the

input tile. If the keyword is " BEGIN."_ the next keyword is processed. If the

keyword is " END."_ no more input data is processed. Otherwise t the next

keyword is checked against the level 2 keyword list for that particular level I

keyword. Similarly9 successively lower level keywords are identified and their

• J associated data processed. Whenever a keyword does not match the list of allow-

' able keywords at that Ievel_ it is checked against the next higher level of

allowable keywords until a match is found or ultimately that there is no level I

match. In the latter case error message I3 is printed out and the next keyword is

checked against level I. Checking will remain at level I until a match is found.

Because of this method of checking t if a lower level keyword is misspelled all sub- _,,_. !
sequent keywords within that section will not be recognized. Howevert this

method does allow for extensive checking within a section and eliminates having

l = one long llst of allowable keywords. Note that flag keywords are recognized at all
level 2ts and at level I.

i

i;

_,-IO



5.0 INTERPRETING THE OUTPUT :i

; i_' • _'_: The output of the INM consistsof printed reports,and flight and contour plots. ;
l _:_ The INPUT Moduleproducesformatted ECHO Reportsof the input data file. The _

'il VERIFY Module producesa report of warning messagesabout the consistencyof ,_

_! - the input data and the data base. The DATA BASEPRINT Module prlnts selected :
: portions of the data basein formatted reports. The PREVIEW Moduleproducesa

_;',_ plot of selected flights from the input case.

_: A grid analysis produceso printed report of noiseexposureat specific locationson
;_! the ground. A contouranalysis creates e report of ground locations wittl equal
_ noise exposure. In additlon_a contour analysismay producea plot of these con-

: !_ tours and c report of population impact within the contours. The following sub-
_ ._'- sectionsdescribeeachof these reports.

t!}_I 5.1 ECHO REPORTS

, The INPUT Module produces 12 ECHO Reportsto provide the user with a quick
!';i means of detecting errors In the input data. Figures 5-1 through 5-12 illustrate

:_ the 12 reports. The reports, which are formatted wlth hecderslareeasy to read

_;1_:_ and essentially self-explanatory. Ground distancesare given in all three unitsso
_'_ that the usercan cheekif the input is in the appropriateunits. To facilitate pro-=/_ 41%

_, cesslng within the model_approachprofiles and tracks, which are entered in the

: ; " Items in the reversed order and consequently tracks are associated with the
':,, runway in the oppositedirection. Subsection3.1 describeshow to obtain these! I

reports.

• , 5.2 VERIFY REPORT

(TO BE ADDED)

5-1



INIF.C4VATF.DNOI_ FIOCEI.- EC;'_ R,_.'Pi_T P_,_ ;

SETUP REpOrT J.

TITLE ANNUN. AVE,RN_ EXPOSI.I_ AT AN !_XAP1PI-Er_ A I'1_;UI1 HUB Al_=_l "

AIRPORT EXN'IPL_ {rIHA)

AL.TITUI_ 23, FT.
Tr"pIPERATI.I;_ _514°:5 R _54,B F 12,7 C

NOISE METRICS
._., .,

_QUIyN._qT SOJND _ (LF-.Q) - THIF. 24 HOt_ A_ CF Nq _Y _l'i'lqT1£lq QF INTEGI;_TE.D &'kEIGHTF.D Lf_F.LS,

n&Y-NIOItl' AVEI_C_ _ _ II._N] - _ UPON I-_;_, t_ITH NZCefrTZI_ CFE.RATI_ kI_IC_TE_ 13y A Io I]5CIEt_. _TY,

NOX_;[ _XPOSURE FCI_£G_._-_T (NEF) - _ 24 _ AVERACt_. _ AN ENL_Y _UITIqTIC_ OF F-FFECT|VE FF.RI_I_ N0I c._ LEVEL_,

TIItE An0VE A 5Fq_:IFIF..D TI.r_H_I.D OF: A-kq_IC, H1F-.D _ (TA) - I'IINUTE_; THAT A _ _ X$ EX _'_n_n IN ;_4 HOLI;_.

FIGURE 5-1, SAHPLE EXHO REPORT NO. 1 - SETUP



|N'rEc_'rF_ NOIC_l_MOEEL - _ F_-C_T PAO_ 2

RUNWAYS _T2

_'rARTXNt3CtJORDINATES ENDINO _¢X_I)XNAT_ RU_Y
HEADXNO UNITS X Y X Y LENGTH

09L 9"3 FT O° O° 9487° "_,7. _00.
PI O° O° _'_'2 • -1_!, 289'_.•
NR! 0°000 0,000 I,_! --0o0_2 1°_

27R 273 FT 9487° --497° O. o. _00.
Iq 28_° -l_l ° O. O, 2896°
NPI! 1. _,61 .-0, 06_ 0.000 0,000 l, _¢_ •

27i. 272 FT 4203, -1410. -6_'_0 ° -1044, ! 112_.
tl _sk, -.430° -_L09° -318, 33W2.
N_I O.6_"_ --0°2_2 -1°1_ -0,172 l.G_2

09R 92 FT -6_20, -1044, 420_° -14_0, ! __.
tl -2109, -_18° |_ ° -4_0, 33¢_,

3_ 3_0 F'r 7",_5_, 1_4_° 6407, 6742, 54_°
P1 224_, 4L6° 1_3, 2055, 16_4.
NPIZ 1,210 O°2Z_ 1.054 _,110 0,_'_

17 170 FT 6407, 6742, 7C._5_o 1_, 54_9.

FIGURE S-2. $AHPLE ECHO REPORT NO. 2 - RUNWAYS

_-,_,_ i, ¸ : .... _.._:.,,_:_,__ ,-,:_ , ._,_ ......... .................................



|NTEGF_TED NOXEE MOLIEL,- ECH:JREPORT PAOE 3

A I R C R A F T REPORT3

NOI_ APPROACH
CURV£ P_c_I£1ER TAKEOFF P R O F I L E NAME _

NAME CAI'F.GC_y NN,E NAME .¢;TAC_I _,TAC_-2 E,TA_E,_ _TAC4_4 STAGIE_ STAC._6 _TAGE7

747200 dOOM dT?DFL AP2 TOP7 TOP_ TCP9 TCPIO ICP11 TOP12 TOP_3
DC1030 dCC.et CFd.60 _P16 lOP91 TOPT_ TCP'P',d TOF94 TOPP_ TOP96
707320 UCOM oT3D AF'7 TC_r_ llOF_9 TC_40 TOP41 TOP42 TDP4_ TCP44
A300 ..J_l'l C_'_ /_'..,_ TOP 1_-_.:_"roPIC-r-_TCP140 TOP141
727200 dC_M 3JT_D _F"_O TCP117 TOPI l_r TOP119 TOP120
DC930 _ _JTSD AF_) TCP155 TOPISd, TCP157
OAMTF d_ C_-700 AP40 TCP18C_ TC_IEO IOPIEC3 TOPIEC3
COMSEP POA OOA._EP /_._2 I'CPI_ TOP19_
_-76 _ _0C:30 HELl PRFP-LT

_n

FIGURE 5-3. SAMPLE ECHO REPORT NO. I - AIRC_RAFT



_:1_ _ ? ! _/_ ! i _I_ _ , _ .....

N O I S E C UR V E- 2T:_JO R_PORT4

nlST_ TH_ST _'ITI_
(FT) - _.00 2.00 3,00

E P N i 200, - ?0,20 91,20 97,20
400, - _.80 87,20 93, 10

lO00, 7_, 40 50, 70 87.40
2000, - 73.70 7_,10 _.60
4000. - 67,60 _,20 77, _'_0

10000, - _,80 _7o40 _.70

(F'T) 1,00 2,_ 3o0¢
,, , , , , , , 1,,,,

q E L. 200, - _,_0 ?O,OO _._0
400, - _4.20 _m,o_0 _'l o_0

jr 1000, 77,_0 79'* 10 r_°_O
2000, - 72, 10 7_,_0 81o00

• OOO, - 61,50 62.20 72,10
10000, - _._,20 _'° _0 _7,10

FIGURE 5-4. SAMPLE ECHO REPORT NO. 4 - NOISE CURVES

ii



INT_TED NOI_ _ - IECHORF.PC_T PAOI_

A P P R Q A C }i P A R A H E T E F_ _ R_-_T 5

STOF4_XNG rJI_T_ _PEE_3 THRU_'T _TTINOS

NAME _EIGHT ENGINES FT P% NI'I! TAXI FINAL. TF-R_ I I_&¢_.. NO. NAI4E VALUE

HELl 10000. 2,0 -l, -0. -O,OOO _60.C0 160. OO 160. O_ ! L.EVAPP 3,0
2 3DI.ND 3.0

• . F_GIRE 5-5. S._-M2--LEECHO REPORT NO. 5 - ;_PPROAC,H PARAMETERS

• 0 ,, 0
- !

:i

i ,



._,__;_:!_'!!• _! ;_ .-y: _ -_ k .,,c•• • • '_ _• • - i• _ •,. ' : .• _ _

INTEgrATED NOI_.JE ffIOEIEL - ECHO I_'_T P_ 6

A P P R O A C H P ROF I LES REPt_T 6

DISTAr_:_ FRICI9_Y END
NAME EF.f_'ENT FT PI Nrll _.TITU_E.(FT) ¢..PEED( KNTS ) THRUST

ALT3D I _TOP 0.00 TAXI REV
¢' -';'p'6,4B -303,73 --0o16 O,(XJ FINE__ 3rJ..ND
3 6076,12 16_-Q, O1 1,00 370,00 FIPt3P 3DLN_

3a2eo. _3 9260,02 5,C0 16¢4, _0 TF._R_P .c_l_Jr S
6 4C_0_, (_3 14_16,03 8,00 2dXX), C_ T_ 3D#PTS
7 60761,16 IIE_20, 04. 10,00 _"rl"u'-, O0 TE/;='EP 0,00

COPTR 1 0,00 0000 0.00 0,00 TAXI 3DL.ND
2 0,00 0,00 0o00 0.00 FIN_P 3DI.ND
3 4_0, _;_ 1481,_0 O,C_ _00, 00 F I I¢=.;P 3¢LND
4 9721.79 _'_d-3, 21 1,_0 ICO0, O0 FII_P 3DL.J_)
5 14_r2, _ _.a.a._.°81 2,40 1_o00,00 FIIM_ 3DL.ND
6 1_:¢5, 76 _741,21 3, 10 _._X_O,O0 FII_P 3DLND
7 23d.y6, Fd5 72_2, 6_ 3,90 _30, O0 FII'_P 0,00

6TD3D 1 _5"TOP O. O0 TAX I _V
2 -1002.5d, -30_, _ "0.17 0.00 FIN_P 3CLND
3 le076, 40 _'(._, 70 2,T_7 1000,00 F1N_.P 3DN_FS
4 _562"34, f_O 17140,31 9,26 30C0, O0 FII_:_ 3D_F'FS

• 0_0, 30 16C'_3, 37 9._ C'¢¢00. O0 F I I_.P 3D#PF$
6 75313,_50 _'_, 60 12,40 4000, O0 TE.F_t_ 3DPP'I'$
7 113471,00 34_, 03 18,67 _0, O0 _ 0,00

OA3D 1 STOP 0,00 CQ, O0 3DUWD
2 -I002, _ -3(J_, _,_ -0.17 O.O0 FIN_P 3rJLND
3 IF:1076, 40 _509, 70 2°97 |000, O0 FIN_P 3DLND
4 _4,_0 17140,31 ';'. 2_, 3000,00 F I N_._ 3DLND
5 _00_0, 30 I_,37 9,_ <J',_O, O0 FII_.P 3DL.ND

MIL3D 1 _TOP 0.00 C-r2,O0 3Et.ND
2 --1002, =Jd, -30'_.._E_ "0. 17 0.00' F I I_P 3B..ND
3 IC:_076, 40 "_G?, 70 2, ';_7 IO(XI, O0 F ll_r_P 3DLND
4 .e_5234• _50 17140,31 '._, 26 ._JO00,O0 F ZI_.._ 3DI..ND

6 7_313, _0 25.'_Y'._, c'O 12,40 4000,(;0 FIW_P 3DLND
7 113_71,C0 34_. 0_* I_,_7 d_DO0, O0 F ll_r=._ 0,00

FIGURE 5-6. SAMPLE ECHO REPORT NO, 6 - APPROACH PROFILES



INTEGRATED _31_ MODEL - EC_HO REPOT PAGE 7

T A K E O F F P R 0 F I L E S REPORT 7

DISTANC/£ FROM RI._WAy END
NAME EN_|N_ WEIGHT _ FT M NMI ALTITUDE (FT) _PEEDIKTS ) THKIJST

HORFLT 2 10000, 1 O.CO 0°00 O, GO000 0o00 3"2,O0 2,00
2 1376,00 419,41 0,2T_>46 0o00 160, (X) 2,C0
3 41_>, O0 12'_7, 61 O, 67_5 _0,00 160,00 2+00
4 6E_76. O0 Z+O'P./5,E+1 1,1_z164 tO00, CO 160, O0 2,00 .
5 ,_77, O0 _0'_6o 11 1,13181 1000, O0 160,00 1,00
6 76.2d., O0 Z'_34, Ol l,ff_J424 1_00* O0 160,00 1,00
7 IC'O00, CO _'4._. 01 1,6.4577 1500, O0 160,00 1,00

&

FIGURE 5-7, SAMPLE ECHO REPORT NO. 7 - TAKEOFF PROFILES



_i'_Iri!_'_j_,_'J_, /'_,_ L_" _ ,_,;, ,' _ ,_ _ • _ _ : _: ,,;_ _ _ : _,__ _!; _ _ • _:. _

[NTEORATED Ni:JZ_. IqO[EJ- - ECHOREPORT PAGE E

T A K E O F F PI O $ [ F I C A T | $ N _ REP01¢i"0

$ T A R T F" Z N ! $ H
ALTITLIDE $ ! $ T AN $ E N.TI_EE D Z $ T A N C IE

_10 TyPE FT FT El NEt! FT FT P1 M_X OR/_IENT

! A(;I:VZ F ! 1) 700,00

L

FIGURE 5-8. SAMPLE ECH0 REPORT NO. 8 - TAKEOFF MODIFICATIONS



XNTEORATEDNO;_ MODEl. - ECHO_ p_,_£ ?

T A K E O F F - TRACKS REPORT '_ - PART A

INITIAL L_TH TURN N_Q4.E I_I_,_ULTN_4T _ P.AI_IUS
TRACK RUNWAY _l r_(_ ,_[C4,1F-.NT Dl R]_CTICN (NPll) ( [IEO) _lr_ (EEO) (t4qX)

TR1 091. 93 1 ST_%_I r'HT 4. 10 'P3
2 LEFT _ 5 1.60
3 _RAIQHI' 50. C0 5

TR2 27R ;273 ! S'T_ ZGHT 4.10 273
2 "LEFT _ 1_5 1.60
3 _-_rRAIC_-IT 50.00 1_

TR3 09R _2 1 _TRAICHr 1.30 92
2 _ 15 77 1. C;_)
3 S1T_I 6HT 1.40 77
4 RICR4T 57 1:34 1,@0
@ _'TRAIOHT 0._50 1,9#
6 RZC4_T 50 184 1.60
7 _TRAI C_T 50,00 184

TR4 27R ;273 1 _RAIOHr 4.10 273
2 _ 43 230 2,20

"' 3 S'rRAI_HT _0.0_ 230

TR5 35 3_0 1 _RAIGH r 50,00 _0

TflQ 17 170 1 _TRAI_HT _0.00 170

TR7 17 170 1 _TF_I_t-IT 1,_./0 170
2 RIC4_T _ 2-6@ 0,;;_
3 STRAIOHT 3.00 265
4 LI_FT ;KJ 245 1.00
@ S_ IC_T 50. O0 245

...... •"FiGUR_ 5-9_ 5_YLg _¢[IO'_POI{T NO. 9 - TAKEOFF T_CKS, OPE_TIONS, DISTRIBUTION

(PART 1 OF 4)

@ -, . .....
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lhITEr.Ji_ArEb NOI:_F- Pt:IEEL - ECH) ,_E.FI_I PAGE l

T A R E 0 F F - 0 P E R A ] ! 0 N _ {C_:i_l,)

T_ACK RUNk_y A l _l:_A _ 1̧ C_L_ _I_E I:I_1:1_ZLE Plaid [_Y EVEN I _1:_ NIGHT

C_I'_F' I:,A 1 TOI_ ! _.; 0 _0. C_ 0 oO0 3. ¢_J

TR7 17 _.-76 C_ ! hl:i_ L] ¸ 0 5, (_ u oO0 0 oO0

FIGURE 5-9. _AMPLE ECHO I_EPORTNO. 8 - TAKEOFF TI'_CES,OPE[_X'['IONS,I}ISTI_L_U'I'[,}N

(P_U_T3 OF 4)



©
XNTEORATE,_J NO|'_ 1_3_EL - El:H:l I_Pf._] F,Ar_ 12

T A K E O F F - D I '.:; 1R I B I.I T I 0 N ff-PO_l" 9 - PAPL;

rJ p E R A i [ i:J N ,:_
E_¥ EVENIN_ N ll;_-II¸

COP1HERCIAL _7.'._.:_ _),0 t_,O

OENERAL AVIATION - 94.0 0°0 7,

rllL_TARY 0°(_ o._ 0,_

PRO P OR r _ i:* N_
E]31_'_l_'.'.l AL _RN. AVl A_ ZI:_J 11iLl 1"ARY

TRACK RUNIL_Y [.LAY F..VENl _:. NII:_! [MY F-VEN[_:, NI_Hr DAY EVENI N_ N[L_T

TR! 09L 0,30 0o00 0o14 0°00 0.00 O. c:x) 0.00 O, _:K_ O,l_
TR2 27R O° _ Oo (X_ O. 2J7 0. I._O O,O0 0. L_,_ o. 0:_ i)° (:w.) O. Oco
TR3 09R 0°_ O,(_J 0,_.¢_' O._J O. C_._ O°_x_) O.C_ Oo t._ O,OO

TR_ 35 O°(x} 0,00 O,C_ O°4d. 0,00 0.4'P 0°00 O°l_ 0,_
• TRO 17 0,00 O° i:_:l O,c<l 0.4'5 O,oO _._°4'_ 0°00 0°01) O. _'_

TR7 17 O.l_O O, c.'_ 0,00 (i, c.t_ _. Oi.) 0°00 (_o(x_ 0°00 O,r_

• TOTAL _.C<_ O°OQ I°(X_ I.ou O.i)O I ._x) 0. _:.,J O._X) O,C_

FTGURE 5-9. Sid'IPLE [_C[IO [,_EPOi{T NO. 9 - TAKEOFF II'IAL:KS° LIPER (lIONS, ;1!x:_I¢£1$UT[It;,;

(PAINT 4 OF 4)

........... . ............................................................. ,................. , ......... •.................................... .............................



INTEORATED NOI_£ i_3DEL - EC_ Rl_'_;_'f Ph£_E 13

L A N D I N G - T _A C KS RF-FORT IO - p/U_T A

ZNITIAL LE_I_I_H l_L_t_ PJ_3_E I_E_,LL_I_ANT _rLPA_'4 RADILI_
TRACK RUNWAY HE._D X1'4_ _C4_ENI _ DZJ_EI_T [J_ {NMI_ l [_ 1 HEADlr_ __.G J (N'tl _

TR8 O_L _,_ ! _I_AI _H __ 4._'0 _
LEFT _ ! _ ! _
'S| _ _13_dI_ _ OO _ !

TR_ _TL _7_ _ _I_IGH_ _ 7°OO _Z_

L_F 1_ t _! _'_ _ • _0
_IP, A_H_ _ ,_O° _ _O

TRIO _7 170 _ _;A_EHr _0. OO _7_

f

. .. FIGURE 5-10. SAMPLE ECI[O REPO](I' NO. I0 - LANIlINC TI_CKS, OPE]_ATIONS, DIS'rRIBUT]ON

(PART L OF 3)



|NTEORATED NCJI_ P1OEI_L- ECH3 F_Ft._T pAC_ 14

L A N D | N O - 0 P E R A [ I CJN _ _T 10 - PART B

TRACK RUNWAY AI Fo"_-T CLA_ F_I_FI LIE DAy EVENLY3 NXOHT

TREI 09L 747200 _ _;I _=:313 _° 1_ 0._1 0,03

h_O0 L%IM STI_D 1.44 0,00 0.72

A_#O0 COM '-_Tr_=D 0._. 0.00 0._

TRII ¸ 3_ _IF _ I_b _7. _ 0._ t_40

FIGURE 5-[0. SAHI'LE ECIiO _iE['C)J_'I'NO. lo - LANDINQ TIk_.CKS,OPEI_ATIONSp DISTRIBUTION
r

............ _.,_ _ ............... .......................................................=........................................................................



INTEORATE,D NOIF_E PICIEF..J_- ECHCI F.I[PCRT PAGE 1_5

L A N D I N G - D 7 _ T R I I:_ U T Z C= N I_-_.PC_'_ lO - PART C

0 F'E,,_A I¸ ! i:_ N_;
_Y F.VFJ_II I_:_ NII:,H]

CONPlS'RD_AL - IG'_'° 0 _:J.,_ Lc/.O

OENE,RAL AVIATIC_I - 72°0 0.0 7.0

FII L I "rAR¥ (P. q:_ 0, ,,11 ij ° (:_

C_']I'IERC ! AL _.'-,F.N_R_L.AV I AT I _'.1 PII L I TA.'_y
TRACK RUNWAY [_Y EVliN! _.', N ! C,HI" DAY EV_r,IINC_ N!_-IT [_Y E'V.IN ! N_ NIGHT

TR8 O?L 0°7 _-' O° C_:_ 0°7_! (.bOO O,O<J 0.00 0°00 O°(.pO (j.GO
i_ TR9 27L O. _t_l ¢. I_N:_ _1_° _._ (:_.IX_ ¢. _:_0 O. C_:_ C_°O_ O, C_ 0, (XI

_-_ TRIO 17 (_°_:_ O.IX) if)° _'._ (i. :_._ (:_°Ii_ 0._ (1°_ O. _:.:1 O, _:_

TOTAL _.0_ _o_tJ _.o_:_ _o00 OoCO _,oC,O 0_0¢ 0o00 _(X_

FIGUI{E 5-10. SA_PI,*E ECHO I_F,PORT NO. 1O - LANDING TRACKS, OPE'RATTONS s DISTI_.IBUT].ON

(P_',,I_T3 OF 3 )

0



INTEGRATED NO1_15 MOtEJ. - EF.H_ F,_F"GRT PAGE 16

T O U C H A N D O O - T R A C K S R_T 11 -PAIRT A

INITIN- LEJ_TH TUR,_ A_'_'_ _ Rc-_LLT_'qT TUF_4 RArJIL_
TRACK RUNWAY HE_£JI _ E_ECW'IE}WT DI F_-CTIC_ (NMI) ( [F_Ct) HFJ_DI Nt_ ( EIEG) (Mql)

TR14 17 170 1 _1 RALPH] _.00 170
2 LFJ:'r 180 _ 2.0<)
3 STRAIGHT' 6._ C_._O
4 LEFT I E_ 170 2.00

tJ1
I

: i.IuU_5 b-lt. SA_IPLE ECIIO REPOI_T NO. iI - TOUCIi-AND-GO TRACKS, OPP.I(ATIONS DISTRIBUTION

PART t Of" ])

/

/ i



INTEORATEDM)I,_IE MOEF-L-- EC_ RF,EI:IRT pAC<E 17

T O U C H A N D O O - O P E R A T I O N S REpI_F_T 11 - PART B
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FIGURE 5-11. SAMPLE ECHO REPORT NO. Ii - TOUCII-AND-GO TBACKS, OPERATIONS, DISTRIBUTION

(PART 2 OF 3)
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INTEBRATED NOI_ ROr_L - EC/'I_ REPORT PACE 18

T O U C H A N D 0 0 - D I S T R I B U T I O N REPORT11 - PART C

OPERAT IONS
DAy EVENIM3 NIGHT

COi'IMERCI AL 0.0 0,0 0*0

OENERAL AVIATIC_/ - _,O 0.0 O,O

rIZI.ITARY 0.0 0,0 0.0

PRO F'ORT I O NS
CI)MI_ IAL GENERAL AVIAT IrJN MILITARY

TRACK RUNNAY Dd_Y EV_II_ NIOHT DAY EVENING NIGHT _kAY EVENING NICHT

TR14 17 O,00 O*O0 O,OO I.OO O*OO O.00 O,00 O°OO 0.00

TOTid. Oo00 O,OO O°CO I,OO 0.00 0,00 O.CO O. OO O,00

FIGURE 5-ii. SAMPLE ECHO REPORT NO. ii - TOUCH-AND-00 TRACKS, OPERATIONS, DISTRIBUTION

(PART 3 OF 3)
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XNTEGRATEDNQI_P-:P10_EL - EL':I_9REP_IRr pAGE 19

P R O C E S S E S RF-PORT12

DATA
NAXF_A_O0
mNOIO_A_Ep
mEND

VERIFY

EXECUTE

PREVIEW
VARI"A_L_ m TRACK 34 AI_FT x3F_FILE :34_ TG61_3F

START
END

GRID
P1ETRIC _ NEF LDN TA
UBATHRE_3LD _ E_.O
STARTING POINT = -3C00. _00.

0 STEP m tCO0, 700.
SIZE _ 2 3
REPORT

ORID
METRIC _ LEQ TA

STARTXNGP_INT _ 1AO_). 3_w30.
STEP m O, O0
SIZE _ ! 1
REPORT
DETAZL

CONTOUR

METRIC LDN

DEFAULT WINDOW
_ SAVED AS r.A3E1

REPORT

..... FIGURE 5-12. SAML'LE ECHO REFORT NO. 12 - PEOCESSES

(I'ART1 OF 2)
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CONTOUR
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_dUTOI'_T| C C.ENTIE_l NO

RETRIEVr:
LEVEI_._.. 6_,00 7_,00
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FIGURE 5-12. StO_PLE ECHO REPORT NO. 12 - PROCESSES

(PART 2 OF 2)
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5.3 DATA BASE SELECTION REPORT

"_- The DATA BASE PRINT Module produces a report which presents internally

stored aircra/t performance and noise data In an easily read tabular format and, if

you dasfre, e plot of the same data. Subsection 3.3.3 describes how to obtain this

report.

,_ Figure .'Ll#a Is a sample DATA BASE Selection Report for retrieval by aircraft

de_'lnltlon ("*AIR"). The DATA BASE PRINT Module generates the following four

subreports for this selection option:

i' l) aJrcra/t definition data

, 2) noise curve data3) takeoff profileand profile modification data _.

#) approach profile parameter data _'
C

The remaining three selection options_ "*NOI% "*PRO"t and "*APP"_ generate

i subreports 2, ),or t+, respectively.

t,_ The first section of the DATA BASE Selection Report presents aircraft definlition

data, Aircraft definitions consist of identification numbers and names for data

_ base retrieval and cross referencing purposes.

_I The data base revision number and the subreport title are at the top of each page

! of the DATA BASE Selection Report. Each update of the INM data base will be

_i reflected In the revision number,

The aircraft identification numberp name, descriptlon_ and category are shown,

followed by the noise curve identification number and name and the approach

)'I parameter identification number, Then the takeoff profile identifiers by stage

length are shown. Identification numbers are for internal use only and are

presented for completeness. As discussed In Subsection 3.3.3D Items are retrieved

from the data base by names, not Identification numbers. The user should note (t'

that a takeoff profile identifier of zero signifies that the aircraft is Incapable of

operating at that range.
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FAA INTEC_ATErJ NEll_ FI)Ef.L VERSICI_I :3 [_[A ]3A_J::

IJATA T.'_-JE
r-_v I.,_ [ON = 8

A I F_ C: R A F T D E F | N I t I 0 N O A I' A

AIRCRAFT ID A 1RI:._AFT A[_=RAF r A I I;,'C_'AFT
NUMBER _ rJE'._R 1P r p:_ I:_rE_Y

30 A3OO A3x30/1:_¢,-_-L;_.3 ,J_:_l

Lt)

I NO|:_F. CI_I_E NO[ff.E CI.I_'VE AFI:t_I:LA_:H F'Ai_,PE1E_
IEI NUPIE,_R r,tN'IE ID NI.IMr._ER

1 7 CFd=_ _'5

r_ECFF F'r_:FILE |D AT Ft.IC_HT RANC, E (NM}

O- =_J:)- IO00- IPJ_O- 25._>0- $_:;0- _,IER

t_
_P

._ FIGURE 5-[4a. SAMPLE DATA BASE SELECTION I_EPORT

(I'ART l OF 4)
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DATA
_XSX_*. 8

NO I SE C URV_ OA TA

&30 _/3,70 _'_° 10 lOX,40 _0_,70 1G'_, 90 0.00

_O00 71,;.'@ 77,_0 _;l .(_) ;:_, 40 87,_ O,C)O
6300 /_, lO 7 _. ";0 7_, _:_:_ 7;_, _'0 _._. _._ O, _)
0000 _, _ _, 10 _, 2,0 7_. c.'_ 7_, _) O, _.)

(DE_)

400 '_C_*_ _/7.70 1_,_0 _¢_,r_ IC_._ 0.00
631) C-_.?O _4°10 '_., 70 '_, _ 10_.40 0.00

FIGUI_[_ 5-14a. _AI_LE DATA BASE S_I,ECTION REPORT (pART 2 OF 4)



FAA INTE_:6:ATED NOI_E M3[EL VEK'310N _ [_ATA _

DATA B_
_EVI_ION:

T A K E O F F' P RI:L F I L E D A T A

TAKEOFF pKI:_ILE TAI(EEI:F FI_:I=ILE
|D NUM[_ NAME

--, m _B__

DI_.;rANC_ FROM AL.T11U[i_ VIELOC:IIY 1l-l_.t_T
E-_E RELEAC_E (FT) (P-r) (KTL-';)
--m

Ln m-_
I

f_ SEOMENT ! 0.0 0.0 16°0 ;_,74_..,O0
SE{]MENT _ 5___I°0 0,0 l_lJ.O 36746° O0
SEOMENT _J 1111.::_°0 100(>.0 I,_0,0 _74_. O0
SEOMENT 4 I$7F._,.0 12"_, 0 170,0 ,_.,74_.(K_
$EOMENT 5 i4756.0 1"_._I°0 175.0 C'_3L_._,(K_
SEOMENT 6 _'!1577,0 18._/.0 ;_I:_.0 $31":_ O0
SEDrIENT 7 _,921.0 ;_xXl.0 _'t_.:;,0 :.'-:_II_), O0

SEDrIENI" 10 _.,/'_.:.:4,0 '7_,00.0 _:_, 0 _:15_0,(x)
_EOMENT I| 9C:_I_.0 1000(1.0 _._0,0 0,00

THRUST FOF( i_q_ADIENT AI' "I_<F--OFI: Od_(AEIIENIAT
LEVEL _L.ILT_HI' T_E°OFI: F'_C_ER THI_._.:,T ELIMB F_:_-R

li'i_i._'51' Fl.'_
CLIMB I_ADIENI' AI _I',W_INECOLIT V_F
_H_,t_'r F'A_C'_C,UII_C,X LEVI_- FLIC_r _K_)

FIGURE 5-14a. SAMPLE DATA BASE SELECTION IiEPOI_T (PART 3 OF 4)
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APPROACH PARAMETER DATA
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The second section of the DATA BASE Selection Report presents aircraft noise

curve data, The noise curve identification number and noise curve name follow

the report header information, The EPNL and SEL noise tables are then given, _ /

Each table shows the noise values for ten slant distances and up to six thrust

levels. As noted, slant distances are given in teet_ whereas thrusts may be given

in pounds per enginet _PR, or percent RPM.

The third sectlon of the DATA BASE Selection Report presents the takeoff

profiles for the aircraft, A profile for each operable stage length is shown with

duplicate profiles omitted. _he profile identification number and profile name

follow the report header infernlation. For eachsegment of the takeoff profile the

distance from brake releaser aititude_ speed_and thrust are given. A maximum of

[t$ segments is presently stored In the INM Data Base.

The takeoff profile information is followed by profile modifieaton data. These

data, consisting primarily of climb gradients and thrusts_ are used whenever the

user selects to modify the aircraftts takeo|f. The gross takeoff weight is

presented to assist the user in assigning a stage length.

The last section of the DATA BASE Selection Report shows aircraft approach _,_._J

profile parameter data. The approach parameter identification number and name

follow the report header information, The various landing speeds and thrusts are

then shown. These data are the numerical values that are substituted for the

approach parameter identifiers in the approach profile.

Figure .5-1#b is a sample DATA BASE Selection Plot of the Sound Exposure Level

(SEt.) vs. distance data retrieved by noise curve name ('*NOI'). Not shown is the

Effective Perceived Noise Level (EPNL) vs. distance plot which is also generated

oy "_N O[".

The noise curve name is shown in the heading, The X-axis is logarithmic and

snows the slant range distance in feet. The Y-axis is the noise units in decibels.

Each curve represents a different power setting which ]s indicated at bottom right

in the appropriate units,
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125: NOISE CURVENAME= CGASEP
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FIGURE 5-14b. SAMPLE DATA BASE SELECTION PLOT - SRL VS. DISTANCE



Figure 5-1#c is a sample DATA BASE Selectlon Plot of a takeoff profile retrieved
I by takeoff profile name ("*PRO").

: i
i

:i The takeoff profile plot is composed of three plot frames The top frame displays
I

, : ! aircraft altitude in feet as a function of distance in feet from brake release (start
of takeoff roll), The middle frame shows velocity in knots as a function of

.: i distance from brake release. The bottom frame displays power setting in the

,i:: r appropriate units as a function of distance from brake release.

[ The keyword "*ALE" generates plots of the SEL and EPNL vs. distance curves and

i plots of all the takeoff proflJas associated with the particular aircraft definition.

5.4 PREVIEW OF FLIGHTS PLOT

The PREVIEW Module produces plots of noise data, takeoff profiles and tracks

" appended to runways. Subsection 3.3.# describes how to obtain these plots.

PREVIEW plot of noise data is identical in format to the DATA BASE Selection _.,.

Plot of noise data as shown in Figure _t#b. Unlike DATA BASE Selection, _._

PREVIEW also plots user defined noise data contained within the input file. The

PREVIEW option is "*NOI".

: PREVIEW plot of takeoff profiles is identical in format to the DATA BASE
Selection Plot as shown in Figure 5-14c. Unlike DATA BASE Selection, PREVIEW

: also plots user defined takeoff profiles contained within the input file. The

:; PRE VIEW option is "*PRO".

Figure 5-i:_ is a sample PREVIEW plot of runways and tracks. The outer border of

the plot is drawn to user specified height and width. The default width is 8..5

inches and the default helgl'lt is 11 inches. An inner border is drawn to define the

actual plotting ares, •This border serves as a window against which the airport

runways) tracks) and coordinate system axes are drawn. Any runways) trackss or

portions of these that lie outside this window will not be shown,

t =
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!i TAKEOFF PROFILE NAME_ HORFLT

I

20 3 4 50 60 ?0 50 _0 I00 II0 120 130 140 150

;_ OIST^RCE FROM BRAKE RELEASE {FT.IOOG)

,_ 300,

:: _ 250I

- 200

IEO J

IOO

I0 20 30 40 50 BO 70 80 90 I 0 II0 120 130 140 IEO

_,_, DISTANCE FROM BRAKE RELEASE (FT,,IOO0)

{.j ._
_r"

{

_'i L / I I I I I I i I _ I I
lO BO 30 40 50 gO lO SO RO I00 IIlcj 120 130 140 150

OIOTANCE FROM BRAKE RELEASE (Ft*IBOC} "_ b

i 7

FIGURE 5-14c. S_IPLE DATA BASE SELECTIOIIPLOT - TAKEOFF PROFILE
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The airport origin used in the runway definitions, is automaticaUy centered within

; _ the plottiong area. This default may be overridden if the user inpbts non-zero

..... plot origin values. Tic marks are drawn along the X- and Y-axes of the airport

coordinate system every 2,000 feet regardless of scale. The limits o( the plotting
areap in feet, are shown by annotation at the intersection of the axes with the plot

window. Each track Is drawn and annotated with its name.

case airport name as input by user are
The title and the shown below the inner

border. The scale of the plot is shown graphically In the lower right corner of the

plot. .& graphical representation of the scale is shown so that magnified or

! reduced reproductions will automatically display correct scale factor

! information. The scale unit of distance is a/so shown.

_o_SGRID ANALYSIS

_ A grid analysis produces a standard tabular report and optionally a detailed

_l tabular report. Subsection 3,J.5describes how to obtain these reports.

' _ Figure .5-16 is a sample Standard Grid Analysis Report. Followlng the report title
:_ _..J are shown the case title and airport name as input by the user. Then follows a

S!

table of noise values for the specified grid points. The grid point locations are

_:_ listed under the headings "X" and "Y" for X-coordinate and Y-coordinate,

lii respectively. The headings which follow the grid coordinates the metrics for
are

_ which the grid ana/ysis was performed. Under each of these headings is listed the

_I computed nois_ values for the particular metric.

A maximum of 20 grid points may be specified in the Detailed Grid Analysis
L

Report° A separate PaRe is printed for each point and each metric. Figure 5-17

represents a page from the detailed report. The boxed area identifies the X- and

Y-coordinates of the grid point, the metric for which the calculations were

_" performed_ and the total noise value at the point. The next section of the report

_' gives the Individual contributions made by the 20 flights making the most

contribution to the total. A flight is defined as a unique combination of the

ordered triple (track, aircraft type t and profile). A line of information is printed

for each flightp giving the following information:
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|HTEGEATED flO|S£ HDDEL * SrINOAtO GRIO ANALYSIS N|EORT PAGE 1

AHNUAL AVERAGE £SPOSUA_ A? A_ £_APPLE O_ A N£OiUM HUE AIEPOAT

AIAPOET _ EIANPL[ eqUAl

| !
i X Y NEE LO_ 14 ! X ¥ N|P LDM TA |
Z ¢OOA TNRAStqQLO* AS,O J [ (DSA THIESHOLD • i_*O ! |

| -SDOO, LSO0. _?e4 ?_.X la,O [ -2000. 1_00. )?.A PE.0 10.7 i
X *]000, _200, _],t 6|,_ 7,] A -200Q. ZEQO, Ss,i 60,E E*6 G
| *]000, 1900. _QoO 6_,| 3,7 | °2GOO, ZgQO. E9,A b$,0 $,? |

C')

G_

4_

FIGURE 5-16. SAMPLE STANDARD GRID ANALYSIS REPORT
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I) aircraft name

2} takeoff profile for takeoffs or touch-and-gaSpor approachprofile _'
for landings

3) takeoff modification I.D. if opplicabe (thts D is assignedby the
NM and s matched to o takeoff modification in ECHO ReportNo.

8).

t0 approachparameter set name
5) noisecurve name

6) takeoff stage number for takeoffs or touch-and..go's
7) touch-and-goapproachprofile name

8) flight type_ "T " for takeoff_ "A" for approach_and "G" for touch-
and-go.

9) trace name

10) runwayname

I I) individualnoiselevel at the grid point
12) numberof day_eveningandnight operations

f3) Individualcontribution to the total noiseexposure,

Printed below this table is the highest noiselevel for all flights aver this point. A

table showingthe number of flights havingnoise levelswithin approximately 10 (_._,
decibels of the peak level then follows, The table showsthe distributionof these \ P

flights by I decibel increments from the first whole numberlevel which equalsor

exceedsthe peak level, The numberof day,eveningandnlght operationsfor these

flights is also given,

5.6 CONTOUR ANALYSIS

Three types of reports can be produced from a contouranalysis=a tabular Contour

report, a Contour plot or a tabular PopulationImpact report. Subsection3,3.6

describes how to obtain these reportse whose contents are discussed in the
following subsections.

5.6,1 CONTOUR REPORT

The Contour Analysis Report provides o llst of the points which define the
contours of equal noise values within the user-specified or default contour

window, Separate reports ore given for each level requested. Figure 5-18

representsa samplepage from this report. __J
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Following the report title are shown the contour name, case title and airport name

as input by the user, Next is the level for which the contour was ¢reated_ l'he

total area tn square miles encompassed by the contour and the metric selected for

the contour, This information is followed by a table of points defining "the

contour. A contour may be comprised of several distinct and separate oreas_

i' called '+islands ". Within the table these islands ore identified by sequential

+ indexes under the header "ISLAND." Then' for each islondl the table prints out o

' r J point hD. and the X- and Y-coordinates of the point for each point on the contour
" island, To conserve space_the points are printed three to a line. The island I.D. is

printed only oncepjust before the first point of the island.

If, for o given level_there is no contour within th_ _n;our wlndowp the table of

points will not be printed. In oddition_ the orecl_/oJue will be 0.00.

._.6.2 CONTOUR PLOT

The CONTOUR PLOT Option of the Contour Analysis produces s standard

CalComp plot. Subsection 3._.6 describes how to obtain a Contour plot. ._'_

Figure ,_-I9 is a sample Contour plot, The outer border of the plot Is drawn to

user-specltied height and width, As the defatdt_ the plot width Is g.._ Inches and

the plot height is II inches. This _tlows tar Inclusion of the plot In written

reports without reducing Its size. An inner border is drawn to define the actual

plotting area. This border serves as a window against which the airport runwayst

noise contours_ and airport coordinate system axes are drawn. Any contours or

portions of contours that lie outside of thls window will not be shown.
I

I
The _hpor_ originp used in the run_.ay definltlon_, .re autom=_tlc=lly centered

within the plottlng area. Thls default may be overridden if the user inputs
I

non-zero plot origin values, Tic marks ere drawn .long the X- and Y-_xes of the

airport coordinate system every 2000 leer regardless of 5cole. The limits of the

i plottinB area_ In feett are shown by annotation at the Intersection ot the axes wlth

the plot window. Each contour is drawn and annotated with its noise level.

/
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The case titleand airportname as inputby the user are shown below the Inner _'_

border, The scale ol the Contour plot Is shown graphicaJly in the lower right

corner of the plot, A Br_phicat representation of the scale Is shown so that

magnified or reduced reproduc=lons will automatically display correct scale factor

information. The scaJe unit of distance is also shown.

._.6.3POPULATION IMPACT REPORT (_AVAILA_LE AT THISTI_)

An IMPACT analysis produces a st_ndgrd tabular report. Subsection 3.3.6

describes how to obtain this report.

Figure _-20 is a sample Population Impact Report, The case title and airport

name as input by the user are shownj fallowed by the name of the noise metric

. =ejected tor IMPACT annlysis, Then_ for each noise levelj the J970 realderce _nd

population counts are presented, The user should note that the cc==susc_dnta

reflect exposure to noise that is greater than or equ_ to thet noise level,

It

f

t
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FIGURE 5-20. SA_fPLE POPULATION IMPACT REPORT
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**** COMPUTATION MODULE ERROR MESSAGES ****

Cl *FAT,_L= NO METRIC SELECTED FOR COMPUTATION
1

Cause= No valid noise metric name was found on the
• processing template.

Correction= Correct the misspelled metric name. Valid noise
" '_" metric names are= LDNp NEF_ LEQj and TA,

C2 *FATAL= NO OBSERVERS SELECTED FOR NOISE COMPUTATION
i;

Cause= Either the number of X grid points or the number of Y
,. grid points was entered as zero,

Correction= Correct the regular grid parameter in error,
1

itl C3 *FATAL= NO CONTOUR LEVEL SELECTEDCause; No contour level values were found on the processing

template.

Correction= Supply the missing noise contour level(s).

_ CS_ *FATAL= TOLERANC,E CAN NOT BE ZERO

., Cause= The user has incorrectly defined the irregular grid

i'i window.

Correct|on= Correct the window coordinates,

!i
.... I

,.;

i:
i

!

A-I



**** CONTOUR MODULE ERROR MESSAGES **** _

CNI *FATALI CONTOUR NAME XXXXXX DOES NOT EXIST

Cause= The Grid File does not contain the contour definition
name.

Correction; Case I. If this message occurs when a RETRIEVE
command Is being processed, then an Invalid
CONTOUR name was used to retrieve from the given
aid Grid File. Correct the name or select the
appropriate aid Grid File.
Case 2. if this message occurs when a CONTOUR
command is being processed, there was a previous
error in the COMPUTATION Module and no GRID File
was created for this contour name. Correct the error

reported by the COMPUTATION Module.

CN2 *WARNING= XXXX YY.YY CONTOUR AND AREA MAY BE INCOMPLETE

Cause= The contour with metric name = XXXX and level =
YY.YY was determined to not be within the range of
levels Input to the COMPUTATION Module.
Therefore, the contour may not be accurate.

Correction= If on accurate contour for this level is des_red_ then
resubmit the job to invoke the COMPUTATION
Module.

CN3: .*WARNING= XXXX YY.YY CONTOUR DOES NOT EXIST

Cause= All noise values calculated by the COMPUTATION
Module for matrix XXXX ore less than contour level =
YY.YY,

Correction= No action is required as long as the user has input a
reasonable contour level.
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**** DATA BASEPRINT MODULE ERROR MESSAGES****

DBI *WARNING=UNRECOGNIZABLE KEYWORDXXXXr,
r.

Cause: Th_ DATA BASE PRINT Module wasgiven an invalid
'; selection keyword.

" !_ Correction= Correct the misspelledor invalidkeyword.

-r : !I DB2 *WARNING=AIRCRAFT NAME xxxXxx DOESNOT Exist

"' Cause= The aircraft name was not found in the INM Data
i! Base.

Correction= Consult the User's Guide for the list of available
_! aircraft names.

ili D,B3 *WARNIN,C=NOISECURVE NAME XXXXXX DOESNOT EXIST,
,,_ Cause= The noise curve name was not found in the INM Data
_ Base.

Correction= Consult the User's Guidefor the list of available noise

© curve names.

_:_ DB4 *WARNING=TAK,E,-OFFPROFILE NAME XXXXXX DOESNOT EXIST

!i Cause= The takeoff profile name was not found in the INM
_i Data Base.
_-_ Correction= Consult the User'sGuidefor the list of available take-

:!J aftprof.onames.
DB5 *WARNING=APPROACHPARAMETER NAME XXXXXX DOESNOTEXIST•

_:.; Cause= The approachparameter name was not found in the
,_ INM Data Base.

;_ Correction= Consult the User's Guide for the list of available
approachparameter names.

.]
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**** EXECUTIVE ERROR MESSAGES **** _"_I

El *FATAL; KEYWORD kkkk ISAN INVALID EXECUTIVE KEYWORD.
'-' PROGRAM TERMINATED,

Causez The processingtemplate has encountereda keyward
:. which it does nat recognize. This indicates that the

._ _- INPUT Module is writing incorrect data or that
another madute is not reading all of its data.

_,' : ' Carreetiom Check for previous errors which may have caused this
error. If there are nones have the maintenance pro-
grammer check for programming errors.

C'



**** FLIGHT OVERLAY MODULE ERROR MESSAGES ****

F I *FATAL: RUNWAY XXXX TRACK= YYYY PROFILE= ZZZZZZ

_TO,O MANY SEGMENTS, ARRAY BOUNDS EXCEEDED.

Cause= The number of flight path segments generated for this
flight exeeds 200. ,

Correction= Verify the runway_ track and profile definitions for
this flight. If all are correct= then simplify the flight
path definition.

F2 *FATAL= RUNWAY XXXX TRACK= YYYY PROFILE: ZZZZZZ
TRACK SEGMENT 15NEITHER STRAIGHT NOR TURN,

Cause= A track segment has been Incorrectly defined,

Correction= Correct the track segment in error,
t

F3 *FATAL= RUNWAY XXXX TRACK= YYYY PROFILE= ZZZZZZ
RESTRICTION NOT IN PROFILE

Cause= A takeoff modification specified o start or end point

!'_) not within the proflle.

Correction= Correct the takeoff modification or the profile to be
compatible.

_i F4 *FATAL= RUNWAY XXXX TRACK= YYYY PROFILE= ZZZZZZ
I TI'(ACK 5EGMENT OUT OF RANGE,

Cause= The actual number of track segments does not equal
; the track segment counter,

Correction= Correct the track in error,

F5 *FATAL= RUNWAY XXXX TRACK= YYYY PROFILE= ZZZT_ZZ
i ANGLE=O IN A TURN,

Cause= Turns of zero degrees are not permitted.

Correction= Correct the track segment in error.

=
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Fg *FATAL; RUNWAY XXXX TRACK= YYYY PROFILE: ZZZZZZ
0 DIVIDE IN ROUTINE DIRVEC.

i Cause= A flight path segment of zero length has been
I generated.
i

I Correction= Verify the track and profile definitions for this flight.
I

• F7 *FATAL= RUNWAY= XXXX TRACK= YYYY PROFILE= ZZZZZZ
' CHANGE IN HEIGHT GREATER THAN SEGMENT LENGTH.

Causel A flight path segment has been generated where the
aircraft's change in altitude is greater than the actual
length of the flight segment.

i Correction= Verify the track end profile definitions for this flight.

F8 *FATAL= THE TAKEOFF SEGMENT DISAPPEARED.
THE MODIFICATION HAS NOT BEEN EXECUTED.

Cause= The takeoff profile has been Incorrectly defined.

There is no takeoff roll segment. ,.,_
f

Correction= Correct the takeoff profile in error. The first segment \ =
must always be the takeoff roll segment.

F9 *FATAL= RUNWAY= XXXX TRACK: YYYY PROFILE= ZZZZZZ
: APPROACH PROFILE THRUST NAME NOT FOUND

Cause= The approach thrust name was not found In the

,.. approach parameter data.

Correction= Correct the approach profile or approach parameter
definition.



i

**** INPUTMODULEERRORMESSAGES****

II *FATALI USER INPUT FILE F--MPTY.

Cause= Input file specified by user contains no data.

Correction; Attach correct user input file,

12 *,I"ATAL: PREMATURE EOF ON USER INPUT FILE AFTER ABOVE CARD,

Cause: INPUT Module expected more date on user Input file.

Correction= Check that all sections of input data are on the file,
Correct oil previous input errors and resubmit job.

t3 *WARNING= NO LEVEL I MATCH FOR THIS KEYWORD, REST OF CARD
SKIPPED.

Cause: INPUT Module is expecting a level I keyword at this
point. The keyword may be a misspelled level I
keyword or an invalid keyword for any level. This
error may also appear if a previous error has passed
the keyword search up 1o level I. Note that the re-
mainder of the card has not been processed,

O Correction= Correct the mispelled or invalid keyword or determine
the previous error which caused the INPUT Module to
look for a level I keyword.

14 *WARNING= CATERGORY IS INVALID. MUST BE P OR J FOLLOWED BY
COM= GA r OR MIL.

Cause= Invalid input for aircraft category,

Correction= Determine and Input the appropriate combination of
" "P" (propeller) or "J" (jet) with the category types

"CAM" (eommereial)t "GA" (general aviation) or "MIL"
(military).
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IS *FATAL= SECOND SETUP SECTION MUST FOLLOW A PROCESS SECTION. _'

Cause= A second SETUP section was encountered before all of
the basic scenario Input was entered. The ordering of
sections Is that the second SETUP section follows a
PROCESS section.

Correction= Check that oil input sections ore present and in
order. The order for a basic scenario is SETUP, AIR-
CRAFT= TAKEOFFS_ LANDINGS_ TOUCHCOSt PRO-
CESSES_ where at least one of the operations sections
(TAKEOFFS_ LANDINGS or TOUCHGOS) must be
present along with all of the other sections. Then
check that no previous error caused the INPUT Module
not to recognize a section. Note that just prior to
processing o section a message is printed to indicate
which section Is being processed.

16 *FATAL= AIRCRAFT SECTION MUST FOLLOW SETUP SECTION.

I ! Cause= AIRCRAFT section Is out of order.

t,If Correction= Check that all _nput sections are present and in
Ii order. The order for a basic scenario is SETUP,
I. AIRCRAFT_ TAKEOFFS_ LANDINGS_ TOUCHGOS_

PROCESSES t where at least one of the operations sac- ('_

ii ,lions (TAKEOFFS_ LANDINGS or TOUCHGOS) must be .....
I present along with all of the other sections. Then
i check that no previous error caused the INPUT Module

I i not to recognize a section. Note that just prior to
processing a section a message is printed to indicate
which section is being processed,

17 .*FATAL= TAKEOFFS SECTION MUST FOLLOW AIRCRAFT SECTION.

Cause= TAKEOFFS section is out of order,

Correction= Check that oil input sections are present and In
order. The order tar e basic scenario is SETUP_ AIR-
CRAFT_ TAKEOFFS_ LANDINGSp TOUCHGOS_ PRO-
CESSES_ where at least one of the operations sections
(TAKEOFFS_ LANDINGS or TOUCHGOS) must be
present along with all of the other sections. Then

i check that no previous error caused the INPUT Module
Ii not to recognize o section. Note that just prior to

processing a section a message is printed to indicate
which section is being processed,
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_"x 18. *FATAL: LANDINGS SECTION MUST FOLLOW AIRCRAFT OR TAKEOFFS
•.. SE.CTION.

Cause= LANDINGS section Is out of order.

Correction= Check that all input sections ore present and In
• order. The order for a basic scenario Is SETUP, AIR-

CRAFT_ TAKEOFFS, LANDINGSp TOUCHGOS, PRO-
CESSES_whore at least one of the operations sections

• (TAKEOFFS, LANDINGS or TOUCHGOS) must be
• present along with oil of the other sections. Then

cheek that no previous error caused the INPUT Module
not to recognize o section. Note that just prior to
processing a section a message is printed to indicate
which seatIon Is being processed.

19 *FATAL= TOUCHGOS SECTION MUST FOLLOW AIRCRAFT t TAKEOFFS OR
LANDINGS SECTION,

Cause= TOUCHGOS section Is out of order.

Correction: Check that all input sections are present and in
order, The order for a basic scenario is SETUP, AIR-
CRAFT, TAKEOFFS, LANDINGS, TOUCHGOS, PRO-
CESSES_ where ot least one of the operations sections

i'_ (TAKEOFFS, LANDINGS or TOUCHGOS) must be
present along with ell of the other sections, Then
check that no previous error caused the INPUT Module
not to recognize a section. Note that just prior to
processing a section a message ls printed to Indicate
which section Is being processed.

!10 *FATAL; PROCESS SECTION MUST FOLLOW ONE OF THE THREE
(_PERATIONS SECTIONS.

Cause= PROCESS section is out of order. It must follow o
TAKEOFFS, LANDINGS, or TOUCHGO_; _ction.

Correction= Check that all input sections ore present and in
order. The order for a basic scenario is SETUP_ AIR-
CRAFT= TAKEOFFS, LANDINGS_ TOUCHGOS_ PRO-
CESSES_ where at least one of the operations sections
(TAKEOFFS, LANDINGS or TOUCHGOS) must be
present along witl_ all of the other sections. Then
check that no previous error caused the INPUT Module
not to recognize a section. Note that just prior to
processing a section a message Is printed to indicate
which section is being processed.
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II *FATAL: I_END/MUST FOLLOW PROCESS SECTION. (

Cause: Key,word "END" is out of order.

Correction= Check that all input sections are present and in
order. The order for a basic scenario is SETUP, AIR-
CRAFT, TAKEOFFS, LANDINGS, TOUCHGOS_ PRO-
CESSES_where at least one of the operations sections
(TAKEOFFS, LANDINGS or TOUCHGOS) must be
present along with all of the other sections. Then
check that no prevlous error caused the INPUT Module
not to recognize a section. Note that just prior to
processing a section a message is printed to indicate
which section is being processed.

112 *FATAL= ABOVE KEYWORD ENDS SETUP SECTION AND NO RUNWAYS
HAVE BE;dR DEFINED.

Cause= No valid runway definitions were processed.

Corrections= Check that keyword "RUNWAYS" was present and
recognized. Check that there is at least one runway.
defined and that all definitions are valid.

113 *WARNING= ABOVE KEYWORD HAS OCCURRED MORE THAN ONCE AND #_"
MAY ALTER INPUT. _',_.-/

Cause= Since data is entered by key,word, if a keyword is
repeated the new data replaces the previous data.

Correction= If the key'word is a duplicate delete the duplicate key-
word and associated data.

114 *WARNING= INVALID TEMPERATURE UNIT. DEFAULT TEMPERATURE
USED.

Cause= Temperature unit Is lnvolld_ itmust be 'tR", "F" or "C"
for Rankinej Fohrenhelt, Celsius, respectively.

Correction= Change unit to valid letter.
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('_ 115 *WARNING= THESE CHARACTERS NOT PROCESSED. THEY ARE NOT OF
PI4 ,_ f _PE _XPECTED"

Cause= If characters are numeric, alpha characters were ex-
i, pected. If characters are alpha, numeric characters

were expected.

Correction= Remove any extraneous characters, if characters are
' not extraneous, check that preceding data has been

processed properly. This error may occur when data is
expected to follow a keyword or another keyword is
expected to follow some data.

!*

I I$ *WARNING= INVALID RUNWAY NAME. RUNWAY CARD SKIPPED.

Cause= Runway name not found on this card or is not of proper
;' format. The runway in each direction consists of a

two digit number or a two digit number followed by an

i, _ "L% "R" or "C" for left_ right and center_ respec-
tively. The two runway names are separated by c

• hyphen and hove no embedded blanks.

"_' Correction= Put runway definition on one cord or correct runway
!: Ram*,

_,._ I17 *WARNING= INVALID RUNWAY DESCRIPTION. RUNWAY CARD
SKIPPED.

Cause= Runway description not found on this card or does not
_ consist of two starting coordinates, the keyword "TO"

and the two endlng coordinates.

Correction= Put runway description on one cord or correct descrip-
!_ tion.

_ - 118 *WARNING= INVALID HEADING KEYWORD OR VALUE. DEFAULT
(i VALUES USED.

Cause= After the runway description a keyword other than
,: "HEADING" was encountered, a value not in the range
' of 0 to 360 was entered for the heading, or no heading
;_ value was entered.

Correction= If a heading is to be specified, use the keyword
HEADING fallowed by a value in the proper range, all
on the card with the runway descHptTon.
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I19 *WARNING= ABOVE CARD SHOULD CONTAIN DELIMITER FOR TITLE
OR AIRPORT INPUT.

Cause= TITLE or AIRPORT starting or ending delimiter was
expected on this card but wasnot found.

' Correction= Check for "< >" to set off the input for these two
I keywords and check that the input extends no further

, I I than the card following the one on which the keyword
' I is located. The first delimiter must be on the same

.... P line as the keyword and the second on the same card

_i' .,' i" _ as the end of the data,

I20 *FATAL= TOTAL ERRORS EXCEED 50 OR NUMBER OF ERRORS ON
ABOVECARDEXCEEDS20.

Cause= Too many errors have been detected in the input data.

Correction= Correct all of the preceding errors and resubmit the
job.

121 *WARNING= INVALID CHARACTER DETECTED WITHIN A vALuEp
INPUT NOT ACCEPTED.

Cause= Input value contains an Invalid character such as an (_
aipha charactert an imbedded minus sJgn_or a second '__._,

z decimal.

Correctjon= Make value valid numeric input,

122, *FATAL: INPUT MODULE, PRODU .CED WARNING MESSAGES.
PROGRAM TERMINATED,

Cause: At least one input error was detected by the INPUT
Module, Since this error invalidates the user input no
further processing is allowed,

Correc_lom Correct all of the preceding errors.
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f_" 123 *WARNING: ABOVE COMBINATION OF KEYWORDS IS INVALID.
KEYWOFIDS IGNORED.

Cause= Within the AIRCRAFT sectionvalid keyword combina-
tions ore "NOISE CURVE"t "APPROACH PARA*
METERS", "PROFILES APPROACH"_ "PROFILES

f TAKEOFF" AND "MODIFICATIONS TAKEOFF". The
above combination is not one of these. Whenever this

! error occurs_the INPUT Module searchesfor the next
keyword and tries to find a match for It at level 2
under AIRCRAFT, and then at level I if no match _s

; found at level 2.

_. Correction: Select a valid keywordor combination_or cheek to see
if previouserrorscausedthis error.

12t_*WARNING=KEYWORD EXPECTED TO BE COMB!NED WITH OTHER
KEYWORDS. WORD]_NORE'C)o-

Cause: Within the aircraft section the keywords 'rNOISE",
"APPROACH"_ "PROFILES" and "MODIFICATIONS"
must be followed by a second keyword. 'See 123 for
legal combinations. Whenever this error occurs_the
INPUT Modulesearchesfor the next keyword andtrles
to find a match for it at level 2 underAIRCRAFT=and

o*"" then at level I if no match is found at level 2.

Correction= _;electa valid keywordor combination_or check to see
if previouserrorscausedthis error.

_ '125 *FATAL= ABOVEKEYWORD ENDSAIRCRAFT SECT1ONAND NOAIRCRAFT WEREDEFINED. ' '
F

Cause= No valid aircraft definitions were processed.

r. Correction: Check for o TYPE subsection within the AIRCRAFT
section. Make certain that this subsectioncontains at
least one aircraft definition and that all definitions nr_
vuffd,
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126 *WARNING: FIRST KEYWORD AFTER/TYPES/MUST BE/AC/.

Cause= Within the TYPES subsection of the AIRCRAFT
section, each aircraft definition must begin with the
keyword "AC'. The INPUT Module encountered a dif-
ferent keyword. Whenever this error occurs_ the

" INPUT Module tries to find a match for this keyword
• at level 2 under AIRCRAFT I and then at level I if no

match is found at level 2.

Correction; Check for the missing or misspelled keyword after

' ::: "TYPES" or for previous errors which may have caused
this error.

, i 127 *WARNING; NUMBER FOR THE ABOVE STAGE IS MISSING OR IrqVALID.
TP NAME IGNORED,

Cause= The stage number for a takeoff profile within an air-
croft definition is missing or invalid.

• Correction= Use a valid stage number of I through 7.
r

12B *,WARNING= ABOVE NAME IS TOO LONG. IT HAS BEEN TRUNCATED TO
6 CHARACTERS.

Cause=A maximum of 6 characters are allowed for the names of
aircraft_ noise curves_ approach parameters, profiles and _,,-,"
contours. The input name exceeds 6 characters. '

Correction; Use a unique 6-character name.

I;'9 WARNING= ABOVE NAME IS TOO LONG, IT HAS BEEN TRUNCATED TO 4 i
CHARACTERS. r

: Cause: A maximum of 4 characters are allowed far the names
of aircraft categories and tracks, and a maximum of 3
for runways. The input name or a reference to a
runway exceed 4 characters.

Correction; Use a unique 3- or 4-character name as required.
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130 *WARNING: FIRST KEYWORD AF..TER/NOISE CURVES/MUST BE/NC/.
......•' Cause: Within the NOISE CURVES subsection of the AIR-

CRAFT sectlon_ each noise curve definition must begin
with the keyword "NC". The INPUT Module
encountered a different keyword. Whenever this error

'i occurs, the INPUT Module tries to find a match for

i( thls keyword at level. 2 under AIRCRAFT, and then at;_ level I If no match is found at level 2.

_ Correction= Check for a missing or misspelled keyword after
..... _: "NOISE CURVES" or for previous errors which may

" i; hove caused this error.

; 131 *WARNING= ABOVE KEYWORD PROCESSED AS KEYWORD /BY/.
,!

": Cause= The INPUT Module expected the keyword "BY" but en-
{,' countered another keyword which it processed as "BY",

i Correction= Change the keyword to "BY" if that is the appropriate

1
koyword at this point In the input. "BY" is expected In

' the noise curve definitions to separate the dimensions

.... ;_ and in the operations section titles, e,g.,"TAKEOFF5,, BY PERCENTAGE".

:;i, 132 *WARNING= ABOVE KEYWORD PROCESSED AS NC KEYWORD/EPNL/.

: Cause= The INPUT Module expected the keyword "EPNL" but
i! encountered another which it processed as 'EPNL".
il

Correction= Change the koyword to "EPNL" if that is the appro-
!_ priate keyword at this point in the noise curve deflni-
il tlon. Otherwlsep check for previous errors which may
_?. have caused this error.
'_i

ii 133 *WARNING= ABOVE KEYWORD PROCESSED AS NC KEYWORD
" /THRUSTS/. '

Cause= The INPUT Module expected the keyword "THRUSTS"
• .... __ but encountered another which it processed as

i_ "THRUSTS".
%,

_I Correction= Change the keyword to "THRUSTS" if that is the ap-
,; propriate keyword at this po]nt In the noise curve defi-
_', nition. Otherwise, check for previous errors which
,,,_ may have caused th_s error.
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134 *WARNING; ABOVE KEYWORD PROCESSED AS NC KEYWORD/SELl. ,_'_'_

Cause= The INPUT Module expected the keyword "SEL" but
encounteredanotherwhich it processedas"SEU'.

Correction: Change tilekeywerd to"SEL" ifthat istheappropriate
keyword at this point in the noise curve definition.
Otherwise= check for previous errors which may have
caused this error.

135 *WARNING= NC INDEX INVALID. DATA FOR THIS METRIC WILL BE
SKIPPED.

Cause= The noise curve definition may include a maximum of
10 thrusts and 22 distances_ i.e.,be of size 10 by 22.
Invalid indexes were encountered and_ thereforep the

• noise curves data could not be processed.

• Correction= Correct the indexes making certain they reflect the
correct size of the noise curve matrix.

J
13_ *WARNING= VALUE HAS TOO MANY CHARACTERS BEFORE THE

DECIMAL, VALUE IGNORED. j

Cause= The input value was in a format too large to write to /_"_"4
the definition file without losing significant digits. _-_,,
The input was therefore ignored.

Correction= Check that the value is within range for that data Item
and correct its format.

137 *WARNING= FIRST KEYWORD AFTER/APPROACH PARAMETERS/MUST
BE (AP/.

Cause= Within the APPROACH PARAMETER subsection of
the AIRCRAFT seefion_ each approach parameter def-
inition must begin with the keyword "AP". The INPUT
Module encountered a different keyword. Whenever
thls error occurs_ the INPUT Module tries to find e
match for this keyword at level 2 under AIRCRAFT_
and then at level I if no match is found at level 2.

Correction= Check for missing or misspelled keyword after
"APPROACH PARAMETER" or for previous errors
which may have caused this error,

J



i38 *WARNING: A VALUE WAS EXPECTED ON THIS CARD BUT WAS NOT
FOUND. DEFAULT USED IF- IT EXIS'I'S.

Cause= INPUT Module expected to find numeric data on this
card but did not. Default values were stared for the
expected/nput data.

• ,::f Correction: Add the appropriate data to this cord.

,: ii
_, : _! 139 *WARNING: DISTANCE IN FEET CANNOT BE STORED ON DEFINITION

, FILE. SET TO O.

_,, Cause= After conversion to feet, this distance was too large
• for the format in which it must be stored on the deft-

nltion file. Therefore, a value of 0.0 was used for the
_' d istanoe.

Correction: Enter a distance within the proper range.

! 1/40 *WARNING= ABOVE PARAMETER ENCOUNTERED MORE THAN ONCE

:- _, FOR THE SET. VALUE RESET.

!i Cause: A parameter was defined more than once wilhin an
_i approach parameter definition. Only the last defini-

(i _;'_ tion Is saved,
'ii _.._2 Correction: Delete inval/d or duplicate parameter deflnitlons.

L_

_i 141 *WARNING: ABOVE THRUST PARAMETER CANNOT BE STORED. 8, ,, , ,
_;: THI_USTSALREADYDEFINED.

,,h Cause: Only 8 thrusts are allowed in an approach parameter
i ,_ definition. The Input module has already stored 8
il thrusts and cannot store thls one.

_} Correction: Limit the number of thrusts to 8 and check that no

_; " other parameter name was mlsspelied so that it was
tat_en o_ o thrust name,

T;

IZt;' *WARNING: TO MaD KEYWORDS MUST BE /START/_/END/_ ]GRADIENT/
IN THAT ORDER.

Cause: Takeoff modifications are defined using the keywords
"START", "END" and "GRADIENT" In that order. The
keyword encountered did not follow this format but
was processed as if it did.

Correction= Check for missing or misspelled keywords,
...._

L
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153 *WARNING= TO MOD INDICATORS MUST BE/A/OR /D/, INDICATOI_ _'_
SET TO BLANK.

Cause= Within the takeoff modification definition the START
and END points must be qualified as being an altitude

• ("A") or distance ("D')). Invalid indicators were
" " _ encountered.

: Correction= Select a valid indicator,

l## *WARNING= TEMPERATURE IN SOME UNIT EXCEEDS $ CHARACTERS
BEFORE DECIMAL,

Cause= When the input temperature was converted to the
other two units) one of the new values could not he
stored on the definition file in F6,1 format without

losing significant digits.

Correction= Make certain that the temperature is within range in
all units,

: I 155 *WARNING= FIRST KEYWORD INSIDE A PROFILE SUBSECTION MUST,
. BE/PF/.

Cause= Within both the PROFILES APPROACH and PROFILES ('_ _
TAKEOFF subsections of the AIRCRAFT section) each _,_._,-
profile definition must begin with the keyword "PF)).
The INPUT Module encountered a different keyword.
Whenever this error occurs) the INPUT Module tries to
find a match for this keyword at level 2 under

, AIRCRAFT) and then at level 1 if no match is found at
level 2.

Correctlon= Check for a missing or misspelled keyword or for

I previous errors which may have caused this error.

1#6 *WARNING= PROFILE DEFINITION NO'nArD1ETE, ,,,*_lL_u".......

......... KEYWORD(S).

Cause= Within the PROFILES APPROACH subsection within
the AIRCRAFT section) each profile requires the 5
keywords "SEGMENTS") "DISTANCES") ))ALTITUDES )))
))SPEEDS')) and "THRUSTS", Within the PROFILES
TAKEOFF subsection) each profile requires these
same 5 keywords plus _/EIGHT" and "ENGINE", At
least one of the keywords was missing from the profile
definition.

=

Correction= Add the missinR keyword(s) and the associated data or
check for misspelled keyword(s) which would _ j
prematurely end the profile definition.
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/_ 147 *WARNING: PROFILE DESCRIP. NOT READ. VALUE OF SEGMENTS NOT
BI:TWP-EN 3 AND 14.

E Cause: Wlthin the profile definition the number of segments
i must be from 3 through 14. Since an Invalid value was
#_ entered for the number of segments, the data for the
_'_ distances, altitudes, speeds and thrusts could not be

"' il processed. If this error occurs for an approach profile,
, ,, ,. an), parameter namewill be read as a keyword and the

_ program will go back to a level I search on keywords.

Correction= Make certain that the profile has between 3 and 14
segments and that the value following the keyword

_ "SEGMENTS" is that number of segments.

It,8 *WARNING= ABOVE THRUST PARAMETER CANNOT BE USED. EIGHT

, THRUSTSALREADYUSED.

I Cause= Within the PROFILES APPROACH subsection of theAIRCRAFT eeatlonD a maximum of eight different
thrust parameter names may be used to describe the

i profile. The INPUT Module has encountered more thaneight thrusts namesIn this profile.
li

i' Correction= Check for misspelted parameter names that would be

ii _ processed as new ptzrameters, and limit the profiledefinition to use e maximum of eight unique thrust

i! names.

i_ 149 *WARNING= NUMBER OF AIRCRAFT USEDIN THE SCENARIO EXCEEDS

',ii 1,0o.
I! Cause= The scenario cross reference tables hold a maximum of5;

il 100 aircraft. The userhas defined more than I O0.

Correction= Limit the scenario to I00 aircraft. Use the ECHO
!i - Reports to determine all of the aircraft that hove been

defined.

il
_i 150 *WARNING= NUMBER OF NOISE CURVES USED IN THE SCENARIO
_,I EXCEEDS100.

i! Cause= The scenario cross reference tables hold a maximum of
J
_', I00 noise curves. The user has defined and/or ref-
il erenced more than [00.
P

Correction= Limit the scenario to 100 noise curves. The Noise
I Curve Definition ECHO Report shows el/ of the user-
_'; defined noise curves. The Aircraft Definition ECHO

.... Report shows all of the referenced noise curves.

i ',...J
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IJl *WARNING= NUMBER OF APPROACH PARAMETER SETS USED IN THE f'_,
SCENARIO EXCEEDS I00. (

Cause= The scenario cross reference tables hold a maximum of
, JO0 approach parameter sets, The user has defined

.- and/or referenced more than I00,
• i

• ii : i Correction: Limit the scenari o to I00 approach parameter sets,
.... _ The Approach Parameter Definition ECHO Report
:', I shows all of the user-defined parameter sets. The

. _ Aircraft Definition ECHO Report shows all of the
referenced approach parameter sets,

152 *WARNING: NUMBER OF TAKEOFF PROFILES USED IN THE SCENARIO
EXCEEDS 300.

Cause: The scenario cross reference tables hold a maximum of
300 takeoff profiles, The user has defined and/or ref-
erenced more than 300,

Correction: Limit the scenario to 300 takeoff profiles, The
Takeoff Profiles ECHO Report shows all of the user-
defined takeoff profiles, The Aircraft Definition
ECHO Report shows ell of the referenced takeoff
profffes,

C I

153 *WARNING: NUMBER OF RUNWAYS USED IN THE SCENARIO EXCEEDS
50.

Cause: The scenario cross reference tables hold a maximum of
50 runways. The user has defined more than 50,

Correction: Limit the scenario to 50 runways, The Runways ECHO
Report showsall of the runways defined,

] IS_ *WARNING: NUMBER OF TRACKS USED IN THE SCENARIO EXCEEOS

I 200,

J Cause: The scenario cross reference tables hold a maximum of
200 tracks. The user has defined more than 200,

J
P

Correction= Limit the scenario to 200 tracks, The Tracks ECHO
Report showsall of the tracks defined,
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'/_"_I 155, *WARNING: 5CENARIoNUMBEROFExcEEDsTAKEOFF30,MODIFICATIONSUSED IN THE

Cause: The scenario cross reference tables hold a maximum of

i 30 takeoff modifications, The user has defined more
•than30,

_ Correction: Limit the scenarloto 30 takeoff modifications° The
Takeoff Modifications ECHO Report shows oil of the

•' _ takeoff modifications defined,

i.
15,6,*WARNING; NUMBER OF APPROACH PROFILES USED IN THE SCENARIO

. EXCEEDS 50.
I

I

Cause: The scenario cross reference tables holda maximum of
SOapproach profiles. The user has defined and/or ref-
erenced more than 50.t

t Correction= Limit the scenario to S0 approach profiles. The

:I Approach Profiles ECHO Report shows all of the
: ,: approach profiles, All of the default approach profiles

are included in the cross reference table whether or
not they have been referenced by the user.

I,

[_ ,I.57,*WARNING= INVALID KEYWORD IN TRACK DEFINITION. EXPECTED
,_ ].RWY/.

ii Cause: Within a track definitiont the track name must be
, followed by the keyword "RWY" and the associated

_! runway name. Another keyword was encountered
;t where "RWY" was expected but was processed as

"RWY"

i] Correction= Check for a missing or misspelled keyword.
#
i= . 15B *WARNING: INITIAL APPROACH HEADING NOT GIVEN BEFORE TRACK
_;r I DESCP USING H TURN.,/, ,,

, Cause: If an approach track description uses headings to
"[::;::. describe its turns, the runway name must be followed
..j . by the keyword "HEADING" and the associated initial

heading of the approach track.
I

Correction= Add the keyword "HEADING" and its associated data
after the runway name.
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159 *WARNING= ABOVE KEYWORD BEGINS ITTHSEGMENT. ONLY 16 ff'_
ALLOWED IN A I RACK DEF.

Cause= Within o track definition a maximum of 16 segments
are allowed. More than 16have been encountered.

Correction= Limit the number of track segments to 16.

160 *WARNING= ABOVE KEYWORDS ENOS TRACK DEFINITION BUT NO
SEGMENTS WERE DEFINED.

Cause= Within o track definition there must be at least one
segment. None were found for this track.

Correction= Enter at least one segment description for the track.

161 _WARNING: ABOVE KEYWORD ENDS TRACK DEF BUT NO PERCENT
E)ISTRIBUTION WAS GIVEN.

Cause; When TAKEOFFS, LANDINGS end TOUCHGOS ore
given BY PERCENTAGEs each track definition must
include o percentage distribution of commercial
("COM"), general aviation ("CA") and military ("MIL")
aircraft and at least one of these percentages must be

non-zero. No percentages were entered for this track, _=_'--f

Correction= Add the percentage data for this track.

162 *WARNING= INVALID VALUE FOR A TURN WITHIN .A TRACK
DEFINITION. VALUE IGF4ORE'D.

Cause= Within a track definition o turn must be defined either
as on angle from 0 to 360 degrees (e,g,,£0 D) or o
heeding from 0 to 360 (e.g., II0 H), Either the turn
value or designator "D" or "H" was Invalid.

Correction= Enter a valid value with the designator "D" or "H" for
degrees or heading. A space must eepnrate the ;'clue

....... and the designator,
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.---_ 163 *WARNING: ABOVE AC NAME NOT IN XREF. ASSOCIATED OPERATIONS
: IGNORED,

Cause= Within a TAKEOFFS, LANDINGS or TOUCHCOS sec-
tion, after the keyword "OPER"p on aircraft was ref-

i erenced but was not found In the cross reference
table. Therefore, no traffic mix records could be' created for this oRerctlon.

• _ . Correction= Verify that the aircraft name is spelled correctly and
• was defined under the AIRCRAFT section. This

message will also occur If the cross reference table
was filled before this aircraft was defined (check for a
previous 149error message).

164 *WARNING= ABOVE PROFILE NAME NOT IN XREF. TRAFFIC MIX
RECORD IS INCOMPLETE.

Causes Within a LANDINGS or TOUCHGOS section each oper-
ation definition must Include on approach profile
name. For this operation a name was used whlch could
not be found in the crass reference table.

Correction= Verify that the approach profile name is spelled cor-
rectlys and is user-defined or Is one of the data base

approach profiles, This message will also occ.r if the
cross reference table was filled before this profile was
defined or extracted from the data base (check for a
previous 156error message).

165 *WARNING: PROFILE NOT GIVEN IN AC DEF FOR THIS STAGE.
TRAFFIC RECORD INCOMP.

Cause= Within a TAKEOFFS or TOUCHGOS section the opera-
tion definition must specify the stage number
indicating the takeoff profile to be used for this opera-
tion. The aircraft definiton associated wilh this
operation does not contain o takeoff profile for this

....... _ stage number. Therefore_ the traffic mix record is
incomplete.

Correction= Add the takeoff profile for this stage to the aircraft
_' deflnition_ making certain that the profile is also user-

defined or can be obtained from the data base.

k.

k,._J r
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166 *WARNING= ABOVE RUNWAY NAME NOT FOUND IN XREF. ID SET
TO O.

Cause= Within a track definition a runway was referenced but
was not found in the cross reference table.

Correction= Verify that the name is spelled correctly and was
defined in the SETUP section. This message will also
appear if the cross reference table was filled before
this runway was defined (check for a previous 153 error
message).

167 *WARNING= ABOVE VALUE IN NM CANNOT BE STORED ON
DEFINITION PILE. SET TO 0.

Cause: After conversion to international nautical miles s this
distance was too large for the format in which It must
be stored in a definition file. Therefore_ a value of 0.0
was used for the distance.

Correction= Enter a distance within the proper range.

168 *WARNING= KEYWORDS /FREQUENCY/ OR /PERCENTAGE/
EXPECTED. OPERATIONS iGNORED.

Cause= TAKEOFFS, LANDINGS, and TOUCHGOS must be by ,
"FREQUENCY" or by "PERCENTAGE". Neither of _"-
these keywords was encountered so the INPUT Module
could not process the section and began searching for
the next level I keyword. When this error occurs, all
of the data within this section will be flagged as
Invalid level 1 keywords (message 13).

Correction= Add the appropriate keyword "FREQUENCY" or
"PERCENTAGE".

I69 *WARNING= TAKEOFF MOD IN V ALID OR NOT IN XREF. /MOD./
COMMAND IGNORED,

Cause= Within TAKEOFFS, operations can be modified using
the keyword "MOD.% followed by a takeoff
modification type and index. This modification was
invalid or not found in the cross reference table.

Correction= Check that a valid modificaton type was selected and
that it was defined under the MODIFICATIONS
TAKEOFF subsection of the AIRCRAFT section. This
message will also occur if the cross reference table
was filled before this modification was defined (check
for a previous 1.55error message).
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170 *WARNING: NO VALID OPERATIONS DEFINED IN LAST OPERATIONS
SECTION.

Cause, Within e TAKEOFFS_ LANDINGS or TOUCHGOS
section at least one valid operation must be defined.
None was defined for the section preceding this
keyword.

Correction= Correct any invalid operations within the section end
odd operations if none were present.

171 *WARNING: ABOVE KEYWORD ENDS APP OR T AND G OPERATION BUT
NO PROFILE GIVEN.

Cause= Within LANDINGS and TOUCHGOS_ operations must
include the keyword "PROF" followed by the approach
profile name. The keyword "PROF" was missing in thls
operation and therefore no profile name was recorded.

Correction= Check for a missing or misspelled keyword and for a
valid profile name.

172 *WARNING= ABOVE KEYWORD ENDS TO OR T AND G OPERATION BUT
NO STAGE NO. GIVEN.

(_,) Cause: Within TAKEOFFS and TOUCHGOS, operations must
include the keyword "STAGE" followed by a number
from I through 7. The keyword "STAGE" was missing
in this operation and therefore no stage number was
recorded.

Correction= Check for a missing or misspelled keyword end for a
valid stage number.

173 *WARNING= ABOVE KEYWORD ENDS OPERATION DEFINITION BUT NO D_
E t N VALUES GIVEN.

Cause: Within TAKEOFFS, LANDINGS and TOUCHGOS_ oper-
ations must include the number of flights by day ("O*0,
evening ("E") and night ("N") with at least one of these
being explicitly defined. In this operations no flights
were specified.

Correction: Check for missing or misspelled keywords (at least one
of the keywords"D% "E" or "N") and for valid number
of flights for that period of time. At least one time ,
period must have o non-zero number of flights. II

Y
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I74 *WARNING: KEYWORD INVALID FOR TAKEOFF OPERATION
DEFINITION. INPUT IGNORED,

Cause: The keyword "PROF" has no meaning in a TAKEOFF
operation. The keyword "FROF" was encountered In
this operation but the associated Input was lgnored,

Correction: Delete the keyword "PROF" and its associated
approach profile name.

17_ *WARNING: KEYWORD INVALID FOR LANDING OPERATION
DEF[NITIONo INPUT IGNORED.

Cause= The keyword "STAGE" has no meaning in a LANDING
operation. The keyword "STAGE" was encountered In
thls operation but the associated input was ignored.

Correction= Delete the keyword "STAGE" and its associated stage
number.

176 *WARNING: ONLY ONE STAGE NO. ALLOWED INTOUCHGO
OPERATION DEFo INPUT IGNORED.

Cause= For TOUCHGOS operations only one stage number is

allowed. Additional stage numbers were encountered (.,-,-_.

but the data was ignored. \_,_=,)

Correction: Delete any additional occurrence of the keyword
"STAGE" and its associated stage number.

177 *WARNING: INVALID STAGE NUMBER. ASSOCIATED TAKEOFF PF
CANNOT BE DETERMINED,

Cause= For TAKEOFF and TOUCHGOS operations or for
PREVIEW commands the takeoff profile is referenced
by a stage number from i through 7° An Invalid stage
number was encoontored,
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f-_, 178 *WARNING; ABOVE OPTION MUST BE SELECTED BEFORE ANY CALCU-
LATION PROCESS IS.

Cause; Within the PROCESS section, the keywards "VERIFY"
or "NOVERIFY" end "EXECUTE" or "NOEXECUTE"

must occur before any requests for calculations such!{
: as "CONTOUR"p "GRID", and "PREVIEW". One of

these keyword was encountered out of order.

I Correction; Rearrange the keywords to the proper order. The
default options are "VERIFY" and "EXECUTE".

1"/9 *WARNING; ABOVE KEYWORD PROCESSED AS/BASE/WHICH SHOULD
FOLLOW/DATA/.

Cause; Within the PROCESS section the keyword "DATA"
, must be followed by "BASE". A different keyword was
' encountered but treated ns if it were "BASE".

,_ Correction; Check for a missing or misspelled keyword.

._ 180 *WARNING; BEFoREABOVENON/.END/,DATABASE PRINT KEYWORD ENCOUNTERED

• _ Cause; Within the PROCESS section, the keywords "DATA

_, (._._ BASE" must be followed by the input data for the_ _- DATA BASE PRINT Module. Thls data must be
terminated with an "*END" card. A non DATA BASE
PRINT Module keyword was encountered before the

{_ "*END"cord.

;_ Correction; Check for misspelled DATA BASE PRINT Modulekeywords or for misspelled or missing "*END" card.
_i Valid Date Base Print keywords are *AIR, *NOt, *APP,
'_! and *PRO.

181 *WARNING; ABOVE DATA BASE PRINT KEYWORD IGNORED BECAUSE IT
_ FOLLOWS/*END/.

Cause; Within the PROCESS seetion_ the keywords "DATA
BASE" must be followed by the input data for the
DATA BASE PRINT Module. An "*END" card
indicatesthe end of this Input data. However.
additional Data Base Print keywords fallow an "*END"
card in the user input file.

Correction; Change the DATA BASE PRINT Module data so that
there is only one "*END" card and it is the last card in
the DATA BASE PRINT Module data.
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182 *WARNING= ONLY f METRIC ALLOWED FOR CONTOUR. ABOVE METRIC --_IGNORED.

Cause= Within the PROCESS section, only one metric may be
specified for a "CONTOUR" command. More than one
was encountered.

Correction= Delete the additional metrics,
i "

: 183 *WARNING= ONLY tO LEVELS ALLOWED IN PROCESS COMMAND.
ABOVE LEVEL(S) IGNORED.

Cause= Within the PROCESS seationD a maximum of ten levels
may be specified for a "CONTOUR" or "RETRIEVE"
command, More then ten levels were encountered.

Correction= Delete the additional levels.

18/_ *WARNING= ABOVE KEYWORD ENCOUNTERED BEFORE TOTAL WINDOW
DESCRIBED.

Cause= Within the PROCESS SECTION_ A "CONTOUR" or
"RETRIEVE" command may Includeo window within
which the contour is to lie. Only a partial description

of the window was encountered. ("""

Correction= Complete the description of the window, A descrip-
tion Includes the four keywords "XSTART% "YSTART"_
"XSTOP"_ and "YSTOP" and their associated data for
the lower left corner and the upper right corner of the
window.

185 *WARNING; ABOVE NAME IS DUPLICATE CONTOUR NAME OR 20
I CONTOURSALREADYSAVED.
I

I Cause= Within the PROCESS sectiont contours are saved and
I:

referenced by their names. A duplicate name has been
encountered or more than 20 contours were specified

! tn he saved.

Correction= Make the saved contour names unique and limit the
total to 20 contours,

t
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186 *WARNING: ABOVE KEYWOROHIT BEFORE/START[ DATA IN GRID. , COMMAND.

• Cause: Within the PROCESSsectlonpthe "GRID" commands
: require the keyword "START" followed by the X and Y

starting coordinates for the grid, The keyword
, "START" wasnot encounteredfor this command.

_ Correction= Check for a missingor misspelledkeywordand for its
- associateddata.

187 *WARNING= RETRIEVECOMMAND BEFOREABOVE KEYWORD
,. REQUESTEDNO REPORTS.

i

Cause= A RETRIEVE command must call for some type of
report. For this RETRIEVE the user has suppressed
the default REPORT option with a NOREPORT
commandbut did not select either aPLOT or iMPACT

_; report.
J

Correction= Add requestsfor the types of reportsdesired.

188 *.WARNING=ABOVEPREVIEW KEYWORDENCOUNTEREDAFTER/*END/.
INPUT IGNORED.

}i Cause= Within the PROCESSsection the keywordttpREVIEW"
I:i must be followed by the nput data for the PREVIEW
.i Module. An "*END" cord indicatesthe end of input
!;s data. However_additional PREVIEWkeywords follow
_: on "*END" card in the user input file,
Ii
,_ Correction= Change the PREVIEW data so that there is only one

"*END" card and it is the last card in the PREVIEW
data.
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Ig9 *WARNING: FLIGHT DATA PRECEDING ABOVE KEYWORD IS
INCOMPLETe.

Cause: Within the FORCESS section, the input data for
PREVIEW Modale conslsss of flight descriptions. Each
flight description must include the keyword "*TRACK"

• followed by a 0-character track name; "RUNWAY"
followed by a 3-character runway namel "AIRCRAFT"

,i and a 6-character aircraft namel for landing and
touch-and-go flights, "PROFILE" followed by an

,. ' , approach profile name_ and for takeoff and
., _ouch-and-go flights, "STAGE" followed by a stage

number from l through 7. The preceding flight does
net contain all of this information.

Correction: Check for missing or misspelled keywords and for their
associated data. Remember that this flight must have
been previously described in one of the opratlons
sections.

I90 *WARNINGt ABOVE RUNWAY NAME IS PART OF AN INVALID PREVIEW
TRACK DEFINITION.

Cause: Within the PROCESS section, a PREVIEW flight
description must include a track name and runway

name combination which was defined previously in one f,_.,,1 of the operations sections_ TAKEOFF, LANDINGS_ or
TOUCHGOS. The combination in this flight ,_:,,
description could not be found in the cross reference
table.

Correction= Choose a previously defined track and runway

combination. The message will also occur if the cross
reference table was filled before this track was
defined (check for a previous 15Oerror message),

I91 *WARNING: ABOVE AC NAME INVALID FOR PREVIEW FLIGHT
DEFINITION.

Cause: Within the PROCESS section, a PREVIEW flight
description refers to an aircraft name not found in the
cross reference table.

Correction: Check the spelling of the aircraft name and that the
aircraft was defined under "TYPES" in the AIRCRAFT
section. This message will also occur if the cross
reference was filled before this aircraft was defined
(check for a previous I09 error message).

A-30



,'_'_ 192 *WARNING; ABOVE PROFILE NAME INVLIAD FOR PREVIEW FLIGHT
DEFINITION./

CQuse= Within "_-..._PROCESS section, a PREVIEW flight des-
cription contained the keyword "PROFILE" followed by
an approach profile name which could not be found in
the cross reference fable.

.!
Correction= Check the spelllng of the profile name and that the

profile was a data base profile or was user-defined In
; the AIRCRAFT section. This message will also occur

if the cross reference table was filled before this
:: approach profile was defined or extracted from the
i' data base (check for a previous 156error message).
;t
/

193 *WARNING; ABOVE NON PREVIEW KEYWORD HIT BEFORE/*END/.
I) LA,ST FLIGHT IGNORED.

I Causel Within the PROCESS sectionj the keyword "PREVIEW"must be followed by the input data for the PREVIEW

i__ Module. This data must be terminated with an "*END"card. A non PREVIEW keyword was encountered
" before the "*END" card.
p

" Correction= Check for misspelted PREVIEW keywords or for a mis-

_ spelled or missing "*END" card, Valid PREVIEW_i_ keywords ore "*TRACK% "RUNWAY% "AIRCRAFT",
_, "PROFILE" and "STAGE".

!'L_ 19t_ *WARNING= PREVIOUS PARAMETER SET MISSING WEIGHT AND/OR

ENGINE.
i_ Cause= Within the APPROACH PARAMETERS subseotion of
.!_ the AIRCRAFT section_ each parameter set must
_i contain the keywords "WEIGHT" and "ENGINE" along
_-'i with their associated data, One or both of these data
z, - items were missing from the previous parameter set.

.... .'_ Correction: Check for missing or misspelled keywords and for their
'" assoelOi'ea OOIO,
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195 *WARNING= ABOVE NON PREVIEW KEYWORD HIT BEFORE ANY
FLIGHTS WERE PROCESSED.

Cause: Within the PROCESS section) PREVIEW f|Jght
uuscrlptlors begin wlth tilek_yword "WTRACK". No
such keyword was encountered on the input file before

• . "i the "*END" card was encountered,

i Correction: Check for misplaced "*END" card or missing flight__li description,

J
196 *WARNING: FLIGHT PRECEDING ABOVE KEYWORDCALLS FOR

UNDEFINED TAKEOFF PROFILE.

; Cause= Within the PROCESS section) a PREVIEW flight
description for takeoff and touch-and-go flights
includes the keyword "STAGE" followed by a stage
number, The preceding flight description used a stage ;:_
number for which the flight aircraft has no takeoff
profile.

Correction; Select a stage number which is valid for this aircraft.

I97 *WARNING= PARAMETER NAME ILLEGAL FOR THIS PROFILE
COMPONENT,

Cause= Within an approach profile) the parameter name _+_.,_
"STOP" may be used for distances and the names
)'TAXI )') )'TERMSP '), and "FINSP" may be used for
speeds. Any parameter name other than the four
above may be used for thrusts, No parameter names
are allowed for altitudes. The INPUT Module i
encountered a parameter name which has been entered
in such a way as to violate theserules,

P
[ Correction= Check for misspelled or misplaced parameter names or
3 for a misuse of parameters,

198 *WARNING= IMPACT DATA PRECEDING ABOVE KEYWORD IS
INCOMPLETE,

Cause= For IMPACT Reports) the cartesian and geographic
coordinates of three non-cognear points are required.
This data has not been supplied for the above IMPACT
request, I)

Correction= Check for missing or misspelled keywords and their
associated data,
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_-_ 199 *WARNING: DEF FOR AC aaaaaa INVALID, tttnnnnnn NOT IN DATA
BASE OR USER SET.

Came; For IMPACT reportsp the cartesian and geographic
coordinates of three non-coilnear points are required.

_; This data has not been supplied for the above IMPACT

_l request,

. Correction,, Check for missing or misspelled keywards and for their
associated data.

If00 *WARNING= DEF FOR AC aaaaaaINCOMPLETE. tttMISSING. AC IS
NOT IN DATA BASE.

Came= Within an approach profiler the parameter name
: "STOP" may be used for distances and the names

"TAXI"t "TERMSP"_ and 'IFINSP" may be used for
speeds. Any parameter name other than the four
above may be used for thrusts. No parameter names
are allowed for altitudes. The INPUT Module
encountered a parameter name which has been entered

t_,

_! in such a way as to violate these rules.;J Correction= Chec)¢ for mi_pelled or misplaced parameter names or

N _or a misuse of parameters.

_"_ I101 *WARNING= .ttt nnnnnnNOT FOUND IN DATA BASE, DID NOT
EXTRACT= mmmmmm --- pppppp.

Career After the AIRCRAFT section has been processedt the
aircraft definitions must be completed by extracting
data from the data base, In this case the detlnltlon of
aircraft aaaaaa is invalid because the name nnnnnn
specified for the noise curve (NC)_ approach
parameter (AP)t or takeoff profile (PF)_ was not found
In the cross reference tables or in the data base.

Correction= Select valid names which have beenuser-defined or
are in the data base, This message willalsoappear if
the cross reference tables were filled before the
user-defined NCp AP, or PF were defined (check for
later D0+ I_1_ or I._2error message),
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102 *WARNING= ttt aaaaaa NUMBER lii 1S A DUPLICATE OF NUMBER Iii" _'_',

Cause= After all of the user input have been processed_ the
cross reference tables are ci-,ecked £or duplicate
entries. Entries are made to the cross reference table
as they are deflnedand then as theyare relerencedin
the aircraft definition as Items to be extracted from
the data base. The entry is of type aircraft (AC)_
approach paramenter (AP)_ noise curve (NC) taReoff
profl e (TOPF)D approach profile (APPF)_ track (TRK)_
runway (RW)D or takeoff modification (MOD). The
entry named aaaaaa and of number ill is a duplicate of
entry number jjj.

Correction; Correct this user input so that each of the entries of a
given type has a unique name and Is defined only once.
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f'_ **** IMPACT MODULE ERIROR MESSAGES ***_'

M I *FATAL: CONTOUR NAME XXXXX DOES NOT EXIST

Cause; The Grid File does not contain the contour defintion
name.

" _ CorrecHon= Case I. If this message occurs when a RETRIEVE: f command is being processed_ then an Invalid
!i CONTOUR name was used to retrieve from the given

,: , __ old Grid File, Correct the name or select the
appropriate old Grid File.
Case 2. If this message occurs when o CONTOUR

' _" command is being processedp there was a previous
!_ error inthe COMPUTATION Module end no GRID File

i was created for this contour name. Correct the error

' I reported by the COMPUTATION Modu]e,

i

M2 *WARNING= XXXX YY.YY CENSUS COUNTS MAY BE INCOMPLETE

Cause= IMPACT level = YY,YY for metric XXXX was
f determined not to be within the range of contour
I levels input to the COMPUTATION Module,

_;: Correction: No action is required as long as the IMPACT level is

_: ,,':'_!i0 correct,
_i M3 *FATAL= NOISE SURFACE BELOW MINIMUM IMPACT LEVEL

_4 Cause= All noise values calculated by the COMPUTATION
_,_. Module are less than the minimum IMPACT level,

i Therefore_ no tabulation of census data is possible.
Correction= No action is required as long as the IMPACT level is

correct,
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**** PLOT MODULE ERROR MESSAGES**** ,

F_I *FATAL= NO PLOT TAPE CREATED DUE TO CONTOUR MODULE ERROR

Cause= It is not possibleto pJot the requestedcontoursdueto
c prevlousTyencountered error in the CONTOUR
Module,

_ Correction= Correct the CONTOUR Module processTngerror.

P2 *WARNING= NO PLOT FOR CONTOUR LEVEL NUMBER = XX

Cause= No contour for this noiselevel exists.

Correction; As Ionq as the contour value input to the
COMPUTATION Module was correct_ no action is
required.

C I
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"_ *m**PREVIEW MODULE ERHOn MESSAGES****

PRI _WARNING: UNRECOGNIZABLE KEYWORD XXXX

Cause: The PREVIEW Module was given and invalid
selection keyword.

Correction: Correct the misspelled or invalid keywsrd.

PR2 *WARNING: NOISE CURVE NAME XXXXXX DOES NOT EXIST

Cause_ The NOISE CURVE NAME Was not found in the
INM Data Base.

Correction: Consult the User's Guide for the list of
available noise curve names.

• PR3 #WARNING: TAKE-OFF PROFILE NAME XXXXXX DOES NOT EXIST

; : Cause: The takeoff profile name was not found in the
INMDATABASE.

Correction: Consult the User's Guide for the llst of

!_ availabletakeoffprofilenames.
t_

i

;!
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**** REPORT GENERATOR ERROR MESSAGES **** (" _

i RGI *FATAL: NO DETAILED GRID REPORT PRODUCED, ERROR IN
i COMPO'TATION MODULE.

: , j Cause: The COMPUTATION Module did not run successfully
and consequently did not produce the

" i CONTRIBUTIONS file from whlch the Detailed Grid

::- f Analysis Report Is produced.

Correction= Correct the error previously reported by the
COMPUTA'FION Module.

RG2 *FATAL: NO STANDARD GRID REPORT PRODUCED. ERROR IN
; COMPUTATIE)N MODULE

Cause: The COMPUTATION Module did not run successfully
and consequently did not produce the regulcr GRID
File from which the Standard Grld Analysis Report is
produced,

Correction= Correct the error previously reported by the
COMPUTATION Module,

RC3 *FATAL= NO CONTOUR REPORT PRODUCED, ERROR IN !
;:':" COMPUTATIQ.N M_3DULE, '_._ '

Cause: The COMPUTATION Module dtd not run successfully

and consequently did not produce the irregular GRIDFile which supplies data for the Contour Analysis
; Report.

Correction; Correct the error previously reported by the
..... COMPUTATION Module,
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(""_1 **** VERIFY MODULE ERROR MESSAGES ****
4q

_nJ
(To be added when VERIFY Module

is added to the mod_l}

q m

1
©

.!
• \
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_, COST EFFECTIVE USE
B,O

Integrated Noise Model (I!_I)Version 3 is substantially more

expensive to run than Version 2. This is especially critical to those

parties dependent upon commercial computer timeshare vendors. Comparative i
I

' dollar amounts and methods to hold down the cost are presented later in

the text. ;:

_'i B. 1 CAUSE OF INCREASED R_N COST

Simply put, Version 3 requires many more calculations than Version 2.

Version 2 uses the point follower technique in which the next contour

point is found by scanning the area around the previous contour point.

t

This method kept calculations to a minimum and produced smooth contour

lines. However, its simplicity led to several shortcomings. The follower

method cannot find islands of noise. An example of this is a study of
%1

_:i _ Dulles International Airport in which separate Ldn 7S Contours exist
;h

around each of the parallel runways. These contours were finally "found"

_J by Version _ after several trial and error runs. Another weakness of the

'i!

_! follower method is the tendency to crossover and preoaturely close a
;i

• _ contour when handling very thin contours. This has happened i_ many

i:! studies in which both comr_erclal jets and general aviation aircraft are

_

i_ involved. The only solution has been a trial and error process of

.... i_ changing 5top si_e and Tolerance to properly complete the contour. Again,

i_! several runs were required to produce the finished contour. Because of

iJ

_ these shortcomlngs the point follower technique has been replaced by the

!i
, noise surface technique in Version 3, The noise surface is actually

levels calculated at the intersections of an irregular grid. The grid is

g-I Chg.I



irregular because instead of constant spacing between the intersections,

the grid boxes can be subdivided several tlmes as needed to produce a

emooth noise surface° An irregular grid is shown in Figure B-I. The

contour llnes are then found by interpolating between intersectlonn° This

technique requires many more calculations than the point follower Method

but Version 3 will alwayn produce a complete contour.

The second factor in the caleulatlon of noise In the location and

description of the source of nolse_ the elrcr_ft. IN|_ uses the aircraft

flight to give position and the operational characteristics of thrust and

speed. Version 3 subdivides a flight into several more segments to

overcome some of the problems in Version 2. A turning aircraft le no

longer followlng an arc but a aeries of short straight segments. In this

_ay_ V_ r_ _on _ _c c_ u_ t_ _or th_ dl f_e _enc_ i_ t_e _ rail _n o_ _ _ _ro_ _ _,i I

e point inside tbe turn an cpponed to an equidistant location outside the

turn° Th_ new definition of a fligbt now aliows an aircr_ t_ _ _n

tr_ _i_b n_n_ _e_ it_e_o T_i_ ca_i_t_ _ n_ei_ _is_e_ in

_rn_n _ f_r tb_ _t_n_ _ _t_ _n_ f_ tb_ne st_ien i_ing

_i_it_ ei_f_ pe_r_g _ _ _er_e_ _pp_° _n a rei_te_ area_

_ere_ _ _ _get i_ _t t_e _i_g_ sn_nt _f _ne_t _int _f

_ti_ _e_ _in_ _e_ _o _ni_n _ i_s at tbe se_e_t_

_i_g _n_ n_ccee_i_ tbe neg_ _ c_est p_int t_ _re £ait_f_i_

re_r_n_nt _be int_gr_te_ ti_e biet_ _pe_t _ _ _ _o
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Bo2o TEST CASES

TWO test cases form the basis of the cos_ comparluen between

Versloma 2 and 3° All computer runs were made on _nited _nformetlon

Services (UIS) computers. IN_ Version 2 is run on the UIS Cyber 170 and

Version 30S the tray-l. The small ease consists of the operations of

three eo_mercial Jet types allocated to three departure tracks sod three

arrival tracks. The second test Is a realistic representation of e medium

sized international airport. The general characteristics of the _o cases

are presented in Table B-l,

B.3 COST CO_TROL INPUTS

In addition to the cost comparison, methods of controlling Version 3

run cost were examined° The two direct methods of coat control are _._.

contour level tolersnce and irregular grid refinement, Tolerance

indicates the area in which refinement will begin and is identified in

input by the keyword TOLEgANES. The default value for TOLEP_NCE is 2,0 dg

which is a chanse from the default of 1.0 stated in the main body of the

User% Guide. Refinement is the extent of the subdivision of the 8rid

boxes to eolculate a noise surface and the keyword Io REFINE. REFINE is

a new ke),word and not discussed anYwhere tn the _ai= _dy of Lilis report.

A discussion of the use of REFINE is next, followed by the details of the

cost analysis.
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Be4 REFINE KEYWORD

The keyword REFINE applies only to the keyword CONTOUR and no otlmr,

The specification for refinement is "R_FINE-" followed by an integer

between the values 3 and IO° The number 3 represents the lowest number of

grid boxes at which the Version 3 will calculate noise and is the least

expensive° The number 10 represents the fullest extent of the subdivision

of grid boxes into smaller grid boxes and Is the most expensive, Examples

of the use of refinement are sho_r_ in Figure B-2. The default value for

REFINE is 60

R°5 COST CO_ARISON

The initial comparison of Version 2 and 3 run costs indicated ratios

of up to i0 to i. The small case which cost $60 with Version 2 cost $200 f_'_

with Version 3, The medium case was $180 with Version 2 and $1900 with

Verslon 3. The Version 3 runs assumed TOLERANCE - 1 and REFINE = iOj

which represents the most expensive sat of conditions.

B,6 COST CONTROL DJ_ALYSIS

With these reference pointsm the analysis then proceeded to test

various combinations of tolerance and refinement to lower the run coetSo

-. .,,_ _e_ulte of the cost effective analysis are presented in Figures _-3

and _-4 for the small and mediu_ cases, respectively, In addition to

looking at run costs, the Ldn 65 and 75 contour areas were compared

for each combination and the relative quality of the contour plots were

etudledo For both the small and medium csses_ refinement levels 10 to 6

g-6 Chg. I
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produced almost identical results both in area and plot quality. The i

smoothest looking contour lines were produced with the tolerance of i.O

but the tolerance of 2.0 and refinement of 6 plot contained Just a few

Jagged sections as shown in Figure B-5. The quality of the plot began to

" fall off rapidly at refinements less than'6. The plots using refinements

of 5 at all tolerances were very similar to the reference plot except for

e tendency to cutoff contour ends. The plots using the refinement 4 and 3

were poor in comparison. Based upon this analysis, the new recommended

defaults for cost control are TOLERANCE - 2 and REPINE - 6. Of course the

user has the input control to perform a similar analysis wlth his

data.

g.7 CONTROLLED COST COMPARISON

The cost comparison of Version 2 and Version 3 with the new cost /_-,

control defaults produced vastly different results. The small case with _'_';

Version 3 cost $50 as compared to the $60 Version 2 run. The medium case

dropped to $i,000 to compare wlth a $180 Version 2 run. Version 3 offers

additional cost saving flexibility in that the cost of producing the 70

Ldn contour with the b5 and 75 ida contours is $5 and $12 for the

small and medlu_ cases, respectively. This is possslble by savln S the

irregular grid on file through input and job stream commands and

retrieving that file during a later execution. With Version 2 the entire

Job must be rerun at full cost.

B.8 AVAILABILITY OF TI!_ESIIAREDISCOUNTS

All cost numbers cited previously do not take into account the

various discount rates given by tlmeshare vendors. For example, under the

UIS pricing schedule available to Federal sgencdes, the actual cost of any _._j

particular run Is 60% of what is shown. All vendors offer slmilar rates.
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Addltlonal savings nan be achieved through the different types of services

available from a vendor. UIS offers the SUPRA Service to access their

ORAY-/ computer. Under SUPRA, the Version 3 run costs dropped

tremendously for the medium airport case'. A $1300 overnight run became a

$300 overnisht run under SUPRA. The relative cost reduction is shown in

Figure B-6. This discussion is in no way an endorsement of UIS. UIS is

simply an example and a vendor that is available to this office. The sole

purpose of this section is to present ideas to control INH computer costs

through =tmeshare vendors. Special services such as SUPRA do require

guaranteed minimum levels of use on non-government accounts and the sales

representatives of the various timeshare vendors can provide that

information.

B.U INPUT GUIDELINES [ cj

The use of TOLERANCE and REFINE are direct controls of run cost

through the level of detail at which noise calculations are permitted.

The run cost is also a reflection of the size and complexity of the input

case. The numbers of aircraft types, profiles and tracks directly

correspond to the cost of producing noise contours. There are several

means of streamlining these inputs while maintaining output Intsgrlty.

The following observations oe modeling of airport noise are keys to

streamlining an input file:

L:
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a. Small propeller-drlven airplanes are much quieter than any

eor_merci_l Jet, _

b. The difference in noise exposure due to an aircraft's takeoff

profiles from adjoining trip length categoriesp such as between Stage 1

and Stage 2_ is insignificant to the total exposure.

e, Aircraft of generally the same slze_ with the same number of

engines, and sharing the same set of noise curves produce almost identical

results,

d. As a result of distributing the operations over all tracks, any

aircraft with less than one departure or arrival on a track is

Insigniflean_ to the total exposure.

Usin8 these fairly obvious observations can help simplify the input _

requirements. The quietest aircraft can be removed from a11 ground tracks

which are dominated by other aircraft _ithout affecting output.

Departures can be grouped into fewer trip categories to lower cost,

Aircraft such as DC-9-10, DC-9-30 and B737 can be defined as one aircraft

type in the input ned will produce valid results. Other ways to simplify

the calculations concern the complexity and dispersion of ground tracks.

}lowcver_ hard and fast rules for tracks do not exlet. In aii_ Lh_ .'-'_"'

examination of the typesp numbers and dispersions of operations in an c

airport study can lead to the elimination and consolidation of input co

form a cost efficient ease.

I

Q.J
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O APR23
U_ i_paffmenl 800IndependenceAve, S,W.
of Wonsporlafk_n Washington.DC 20591
Federal Aviation
AdmMlltratlon

* * * * * * INTEGRATED NOISE MODEL VERSION 3.8 FOR IBM XT * * * * * *

The Federal Aviation Administration is now offering a version of the
Integrated Noise Model (INN) Version 3.8 for the IBM XT personal computer.

i This is the same model as available on magnetlc tape for large computer
systems.

i

: For those of you who have run INM 3.8, the personal computer version is
slow. The test case input as described in the INN user's guide (Report

: No. F_-EE-81-17) without the request for NEF contours requires 15 hours

I to run. In addition, the INN PC version takes approxlmetely an hour to
produce contours for a small general aviation airport.

i
I To run the INN PC version requires an IBM XT with:512K RAM

I MSDOS 2.0 (or higher)
8087 math co-processor

i IMbyts unused space on the hard disk drive

i This model is also compatible with the COMPAQ and new IBM AT personal

computers wlth hard disk drives. In fact, the INN PC version should alsowork on other IBM PC compatible computers which are equlpped'wlth hard
disk drives and MSDOS 2.0. The math co-processor is not really required
but without it the INM PC runs 2 to 3 times slower than the test times

mentioned above.

The IbrM PC version is composed of four executable modules; INPUT.EXE,
FLIGHT.EXE, COMPUTE.EXE and DBASEPR.EXE. In addition, we provide three
methods to produce contour plots. INF_RAW.BAS can draw contours on an IBM

Graphics Dlsplay screen sod produce Hewlett Packard (HP) plotter graphs.
IN_PLOT.BAS produces the HP plotter graphs for those of you with
monochrome dlsplays. We also include the FORTRAN source code for a Plot

Modulo for those of you with a FORTRAN compiler, graphics library and
plotting device other than whet is identified above.

To order the INM PC version, please fill out the enclosed form and return

to thla office with check or money order in the amount of $15 payable to
"United States Treasury." Unlike the ordering procedure for INN magnetic
tapes, you do not have to sign a loan asreement for the INM PC version.

To certify your PC version, we do require the test case output report and
a good quality contour plot to scale.

Sincerely,

Operations Research Analyst



[

INM ON IBM PC/XT REQUEST FORM _'

DATE:

NAME:

TITLE:

COMPANY:

ADDRESS:

i

CITY, STATE: !
i

ZIPCODE: 'I

PHONE NUMBER: COMPUTER: :i

Check the appropriate box(as): ._

r9 Please send me the INH PC version with plotting capability. :'
Enclosed is my check or money order in the amount of $15 payable ._
to the "United States Treasury,"

[] I would also llke a copy of "INM, Integrated Noise Model -
Version 3 Userfa Ou_de" (Report No. FAA-EE-81-17) at no
additional cost to me.

Samd to:

Federal Aviation Adminlstratlon

Office of Environment and Energy
AEE-120

_00 Independence Ave., S.W.

Washington, DC 20591
(Attention: Thomas L. Connor)

/



C.U WHAT IS AVAILABLE

The Integrated Noise Model (INH) Version 3 is available on a 9-track v
_'" tape and is currently eompatlble with IBM_ DEC-10, CDC, and GRAy

computer systems. Docu_entatloo currently available include thm Users

Guide, Installation Irmtru_tlona, and two reports prepared by MITRE

_rporatlen. A Progrsmmer's _hinten_nce Manual and Data Base _nual

ore planned for the future_

,, C.I DUCL_ENTATION

_ To obtain copies of any INM document fill in the lower portion of

Fisure C-I, INM Request Form, and send to:

Federal Aviation Admlnlatration

Office of Environment and Energy

AEE-120, Room 433
800 Independence Avenue, S.W.
Wash£ngton, D.C. 20591
Attention: Thomas L. Conner OR

Donna G. Warren

C.2 9-TRAC_ TAPE

_ To obtain a copy of the ZNM Version 3 on 9-track tope, fill inFiSurm C-I also Figure C-2_ Blank Loan Agreement, aB shown in

I FiBura C-3 Sample Loan Agreement. Rend the form and agreement along _P
with a chock for $77, made payable to the "United Statem Treasury," to

the address in paragraph C.I, above.
I

J_

3

3! .

1

C-I



i
I_ W,RSIqN_._ REO,r=_T

I, Type of C.ompuCer System:

2. rl IBM rn I_EC-Z0 [] CDC r'l CRAY

" 3. r'l Labelled [] ttnlabelled
T_

_9 4. [] EBCDIC [] ASCII

C2

DOCI_RNTATTON RROUR,,RT
i

1. ["1 Users Guide, FAA-EE-Sl-17

2. [] Installation Instruecions_ FAA-EE-Sl-]8
i,

1
3. [] "A e,omparison of FAA Intesraced Model Plight Profiles with

i Profilee Observed ac Seat_le-_'acoma Airport", DOT/FAAIEE-_2/IO4. [] "PAA Integrated Noise Model validation: Analysis of Air Carrier

{ Elyovers a_ Seat:tle-Tacoma Aireort"j DO_/_AA/RE-R2-19

I _'_ 5, [] P,osram_er's Maintenance Manual (planned document)
9

6. [] Data Base Manual (planned document)

MAM_:,

TT'_LE:

OOMP_Y:

9TRFE_P ADDRESS:

P.ITY. ETATS, ZIP:

_'ELEPHO_E NO. :

FIGURE C-I. INM REQUEST FO_

C-3



/

LOAN A_RE_ENT

WHEREAS, property owned by the United States end now in the euntody of the

Fmdernl Avieciom Admlnlatration (FAA) is identified an follovs: i

_/ I. The DOT/FAA Integomted Noise Model (INM), Vernion ,

2. A noioe-slmulatlom computer program capable of deoerlbing end
.deflnieg the impact of olrcraft noise at or around airports.

3. Compiled on one (l) reel of 1/2 inch computer tape containing the
: complete II_4 vrogram, in Fortran IV source code for a

computer with the following speciflentlons:

• _i a. rl IgH ['I DEC-10 [] CDC [] CRAY
:_ b. rl Labelled [] Unlebelled
:::1 C. rl EgCDIC [] ASCII
L,

:_ ' WHEREAS, use of the INN w£1l increase FAA efficiency in proceeslnR noise
_: aosescMent actioec,

i! and WHEREAS,
i! desirec the use of the INM program, hereafter referred to as computer

tapej on e loan besic at

for calculating the impact of aircraft noise: NON, therefore, purouant to
the authority vested in the Admlnletrator under the Federal Aviation Act
of 1%8, Section305,no _ended, and the authority contained in the
Airport and Airway Devolo_ent Act of 1970, gectlom 18, the FAA, hereafter
rn ferrod to as the Licensor, grants to

_,_ hereafter referred the the and possession of the
to oe Licensee, custody

+_ cmmputer tape described above from the effective date of this agreement,

,_ nub_ect to the following terms and conditions:

_ I. This agreement may be te_minoted at any time by the Licensor and

_ may be terminated by the Licensee at coy time upon furnishing 30
_!. days notice to the Licensor.

_: 2. The costs of producing the computer tape from the master tape and
the costs of packing, handling, and shipeent of the computer tape
from FAA, Office of Environment and Energy, Neshin_ton, _.C., will

i ' be borne by the Licensee. The total costs covering these items is
g77.00. Payment shall be made to the order of The Treasury of the
United States, and received by the Licensor prior to delivery of
the computer tape.

3. Licensee ssst_es responsibility for the computer tope upon receipt
by either the Licensee or hie agent.

4. The Licensee cgreea to:

a. Maintain the computer tape to original operating condition at

all times; if needed, obtain a replacement tape from the
Licensor st no expenne to the Licensee and permit the Licensor
to inspect the computer tape at any time during the period of

,_ the loan agreement.

FIGURE C-2. BLANK LOAN AGREEMENT (Part I of 2)

C-5
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b. Hake no modification or alteration to the computer tape or its _=
contents except as authorized by the Licensor. Such
authorization covers modifications or alteratzons to the

computer tape or its content_ which may be required by the

Licensee to install the computer tape on certain types of
• ,, computer hardware; however, this authorization will be given

•. only after the Licensee has submitted required changes and

test results of the changes.

./
c, Provide the Licensor with sample test output uszng the test

data provided to verify the instruction and accuracy of output
produced by the INH on the equipment used by the Licensee.
This test output is to be provided to and approved by the
L_censor pr_or to general INM usage.

d. Assume the liabilities, responsib=lities, and cost incurred in
or arising from the operation or u_e of the computer tape
during the period of the loan agreement.

e. Use exclusively the authorized verslon of the INH computer

tape program in the preparatt0n of noise impact data submitted
to FAA during the term of the agreement, All submisszons
prepared by or wzth the assistance of the Licensee will be
accompanied by assurances to this effect.

,. oafcodanysoit breught agetesttheUnitedState,,the orany officer or instrumentahty of the United States arising

out of the use of the leased article_ and further agrees to i
hold the Untied States, the FAA, and any instrumentality or I
officer of the Dnited States harmless against any claim of the
Licensee or any third person for personal injury, death, or

property damage arising out of use of the leased article° i

5. Upon termination of this loan agreement, the Licensee will return
the computer tape at no expense to the Licensor to FAA s O_fice of
Envzronment and Energy, Noise Technology Branch, AEE-120, 800
Independence Avenue, SN., Washington, D.C. 20591,

6. The Lzcensor and Licensee agree to the terms of th_s agreement as
indicated by the sl_nature of the duly _.rhori=ed officer= _ of
the dates show° below each signature, The effective date of this =

• theagreementLicensor.lSthe dace the Licensee receives the computer tape from
LI,CENSOR LICENSEE

BY _Y

TITLE TITLE

DATE DATE

FIGURE C-2. BLANK LOAN AGREEMENT (Part 2 o£ 2)
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SAMPLE i

LOAN AGREF_ENT i

WHEREAS= property owned by the United States and now in the custody of the

Federal Aviation Administration (FAA) is identified as follows:
- • (l-Verslon No.)

_'" I. The DOT/FA_ Integrated Noise Model (INH) j version , *'--

2. A noise-simulatlon computer program capable of describing andc
defining the impact of aircraft noise at or around airports.

_i! 3. Compiled on one (l) reel of 1/2 inch computer tape containing the
:' :!_ complete INH program, in Fortran IV source code for a (2-Computer System)

" !ii • computer with the following spec_flcatlons:

_r_ (3) a . _ _H O _EC- ]0 O _C 0 C_Y

!; (4) b. F3 Labelled [3 Unlabelled>iI
:i (5) c. [] EBCDIC [] ASCII _'--

_I WREREAS, use of the INH will increase P_ efficiency in processing noise

! aBBessment actions,

..... _ and WgERRAS_ (6-Name of Organization)
desires the use of the INH program D hereafter referred to as computer _-"

i tape, on a loan basis at (7-Mailing Address of Computer Facility) +--
L.!

for calculating the _mpact of aircraft noise: NOW, therefore, pursuant to
the authority vested in the Administrator under the Federal Aviation Act
of 1958, Section 3_5j as _mended, and the authority contained in the

._...,_ Airport and Airway Development Act of 1970, Section 16, the FAA, hereafter

• _}iv(_) refer_ed to as the Licensor, grants to (S-Name and Address of Organizatlon) _.- !'
J_

hereafter referred to as the Licensee, the custody and possession of the
computer tape described above from the effective date of this agreement,
subject to the following terms and conditions:

iI
%! I. This agreement may be terminated at any time by the Licensor and

_ may be terminated by the Licensee at any time upon furnishing 30
_ days notice to the Licensor.

h
2. The costs of producing the computer tape from the master tape and

the costa of packing, handling, and shipment of the computer tape
/[i ' from FAA, Cfflce of Environment and Energy, Washington, D.C., will
_ be borne by the Licensee. The total costs covering these items is;f
:;', $77.00. Payment shall be made tO the order of The Treasury of the

united States, and received by the Licensor prior tO delivery of i
_i the computer tape.

!_, 3. Licensee assumes responsibility for the computer tape upon receipt
_ by either the Licensee or his agent.

_, 4. The Licensee agrees to:_r
!

': a. Maintain the computer tape to original operatinp condition at
_ all times; if needed, obtain a replacement tane from the
!, ,... Licensor at no expense to the Licensee and permit the Licensor

; 1 to inspect the computer tape at any time during the period of
the loan agreement.

FIGURE C-3. SAMPI.E LOAN AGREEMENT (Part ] of 2)
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b. HaRe no modificatlon or alteration to the computer tape or its
contents except as authorized by the Licensor, Such

! authorization covers modifications or alterations to the

I computer tape or its contents which may be required by th_
: Licensee to install the computer tape on certain types of
I

computer hardware; however_ this authorization will be given
: , only after the Licensee has submitted required changes and

I test results of the changes.

o prey,detheLicoosorwithsampletestoutput iogthetest• data provided to verify the instruction and accuracy of output
produced by the INN on the equipment used by the Licensee.
This test output is to be provided to and approved by the i
Licensor prior to general INH usage.

d, Asstnne the llabllitzes, respcnsibllities, and cost incurred in
or arising from the operation _r use of the computer tape
during the period of the lOal_agreement.

e, Use exclusively the authorlzed version of the INH computer
tape program in the preparstion of noise impact data submitted
to FAA during the term of the agreement. All submissions
prepared by or wlth the assistance of the Licensee will be
accompanzed by assurances to this effect.

f, Defend any sult brought against the United States_ the FAA, or _--_

any offlcer or instrumentality of the Unzted States arising k_l
out of the use of the leased articlej and further agrees to
hold the United States, the FAA, and any instrumentality or
officer of the United States harmless against any claim of the

: ' Licensee or any third person for personal injury_ death, or
property damage arisiog out of use of the leased article.

5, Upon termtnatzon of this loan agreement, the Licensee will return
the computer tape at no expense to the Licensor to FAAj Office of
Environment and Energy, NoIse Technology Branch, AEE-120, 800
Independence Avenue, SW,, Wash|ngton, D.C. 20591,

6, The Licensor and L_censee agree to the terms of this agreement as
indicated by the signature of the duly authorized officers as of
the dates shown below each signature. The effective date of thts

...... g_cccmcn_ _s _.¢ ._Lc Lhe Licensee receives the computer tape from
the Licensor.

LICENSOR LICENSEE (9)

BY BY
TITLE TITLE

! DATE DATE

FIGURE C-3. S_dPLE LOAN AGREEI_NT (Part 2 of 2)
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