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{.0 INTRODUCTION

Version | of the Integrated Noise Mode| {INM) was released in January |978 by the
Federal Aviation Administration {(FAA). The mode! was origlnally developed to
provide aviation specialists and airport plonners with an analysis tool to assist in
assessing the impact of aircraft noise in the vicinity of alrports. Since its first
public release, the model has been used extensively In several major alrport
studies, It has, in fact, become the recommended tool to generate site analyses
for Airport Noise Control and Land Use Compatibiiity Planning (ANCLUC)
studies.

Version 2 of the INM, released in September 1979, included modifications to
expand the actual modeling capabilities and to improve the overall ease of use of
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 particular, Version 2 of the model included:

an expanded data base of aircraft noise and performonce

additional user selection for input data, e.g. noise curve datq, takeoff
profiles, approach parameters and additional alcraft types

improved documentation

additional modules, Including an interactive conversational [nput
module, an inpui 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 nolse ot and around airports, Although Version 3 uses much of the meth-
odolegy of Versicn 2, it Is essentially a new mode! in terms of actual program
code. The new model is written In ANS| FORTRAN machine-independent, fully-
documented code which is highly portable across major computer systems. Version
3 Incorporates into one model a number of modules whose functions were
performed by separate programs in Version 2,



Version 3 offers substantlal improvements over Version 2. Most importantly, it
contains a more proficient method of caleulating nolse contours with the
replacement of the point search technique with grid mapping technique. This
version also includes:

o an updated and expanded data base of ajrcraft noise and performance

o a new Input processor which accepts keyword free format Input and
allows for numerous new optlons for organizing Jnput data

o a verlfier option to determine whether the Input information is
logically consistent with both the data base and the computatlonal
methods

o an optich to preview flight information through the generatlon of a plot
o a revised algorithm for lateral attenuation

o a silmple and straightforward method of simulating "touch-and-go"
types of operations

o an improved and expanded report generating system.

The purpose of the User's Guide |s to provide the information necessary to use the
INM approprlately. The manual contains a general description of elements of an
alrport study case and specific instructions for preparing the input for a case. It
also provides instructlons for running the case and for interpreting the output.

.1 BACKGROUND

In the Aviation Noise Abatement Policy, November 18, 1976, the Secretary of
Transportation and the Federal Aviation Administrator reiterated the
responsibility of the FAA, established by a 1969 mandate from Congress, to
reduce alrcraft noise. This responsibility extends to promoting compatible land
use in areas adjacent to ajrports and providing technical and financial assistance
to airport proprietors undertaking comprehensive noise abatement planning,

The Integrated Noise Model represents the contihuing effort of the FAA to
provide the technical means to analyze alrcraft noise abatement. As former
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Administrator Langhorne Bond sald in an interview given in early 1978, "One of
the features of our strategy at National Airport is that, for the first time, we
proposed the use of the FAA's integrated noise mode!, which Is a very useful tool
for airport operators all cround the country to adnpn‘."1 The [NM is the one tool
which can meet both the cumulative nolse measure far continuous contours and
cumulative nofse measures for discrete point requirements of Order 1050.iC,
"Policles 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-
bility Planning (ANCLUC) studies.2 It Is also the recommended tool to generate
noise exposure contours for Airport Operator's Noise Compatibility Prc;grt:lrns.3

Alrport planners, airport operators and local governments ore required to address
the racurring 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 ongoaing commitment of the FAA to
provide the most sophisticated analytical approach,

l/EAA World, Vol. 8 No. 5, U. S. De
3 . 5, U. S, Department of Transportation, Federal Aviation
Admintstration, Office of Public Affairs, Washingten, D.C., May 1978,

2/ Advisory Cireuiar [507/5050-6, "Airport-Land Use Compatibility Pianning," UL S.
Department of Transportation, Federal Aviation Administration, December 30,

1977,

3fF’ederal Register Vol, 48, No. |8, "Development and Submission of Airport
Operator's Nojse Compatibliity Planning Programs and the FAA's Administrative
Process for Evaluating and Determining the Effects of those Progroms and
Proposed Amendment to Definition of 'Acoustical Change' in Aircraft Noise
Certification Rules Relating to Turbojet Engine Powered Transport Category,
Large Alrplanes,” W.5. Department of Transportation, Federal Aviation
Administration, Janvary 26, 1981 .

-3




1.2 INM CAPABILITIES

The INM contains computer modules for determining the impact of altcraft noise
at or around airports. This noise impact can be given In terms of contours of
equal noise exposure for any of the following nolse measures:

l. 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 10 p.m. to 7 a.m. are weighted by
a factor of 6.7 per one operation,

2, Equivalant Sound Level (Leq)

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

3. Day-Night Average Sound Level (Ldn)

Description: Ldn was developed in 1973-74 for the Environmental
Protection Agency {EPA). Ldn is based upon Leq with the aircraft
operations during the period 10 p.m. to 7 a.m. weighted by a L0 decjbel

penalty.
4. 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 impacted, and as a plot of the contours. In addition, 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

-—

vicinlty. The output from this type of colculation is a printsut report.

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 INM Data Base in tabular format. Tn addition,
without perforrrilng 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
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L3  INM DATA BASE

To lessen the analyst's information gathering burden, a standard data buse of
individual alrcraft noise and performance hos accompanied ecch of the model
versions. Each new data base {s more complete, consistent, and accurate than the
previous data base, Version 3 s accompanied by the new Data Base No. 8, for
which Bolt, Beranek and Newmon, Inc. provided the data, References | and 2
describe these data, their derjvations and sources.

The data base contalns representatives of commercial, general aviation, and mili-
tary aircraft which are powered by turbojet, turbofun, or propellor-driven
engines. Each of these aircraft is assoclated with an aircraft categery, a set of
departure profiles for each cpplicable trip length, o set of approach parameters,
Scund Exposure Level (SEL) vs. distance curves at severaol thrust settings, ond
Effective Percelved Noise Level (EPNL) vs. distance curves at several thrust
settings. The measure SEL is essentially an A-weighted sound leve] corrected for
time duration effects. The measure EPNL is essentially a perceived noise level
corrected for time-duration and pure-tone effect.

Figure i-| glves the identification name of each aircraft in the data base and the
name or number of each data set associated with that aircraft. Within the data

_base, approach parameter set names are comprised of the prefix "AP " and the

number of the set. For example, AP2 Is the name of the approach parameter set
associated with alrcraft type 747200, Similarly, takeoff profiles names are
comprised of the prefix "TOP " and the profile number. In Figure |-! 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
data sets, Under takeoff profiles, a "0" means that no profile is defined for that

trip length.

In many instances, several aircraft in the data base share the same data set or a
particular departure profile data set is opplicable to a wide range of trip lengths,
These conditions are evidenced by the multiple appearances of some of the
identification names in Figure |-1, Figure {-| is a reference to use in the |ater
sections which discuss the [nput options of alternative aircraft definitions,
alternative takeoff profiles and alternative approach parameters, Each of these

-5
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options allows the user to replace a 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,

Data Base No, B 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 Project, the
purpose of which is to determine the aecuracy of both the computational methods
and the data base of the model by comparing the maodel's noise exposure
calcutations with measured levels. The first phase of validation was an analysis of
alr carrier flights over the monitoring system at Washington Notional and Dulles
Internaticnal Airport (Reference 3). The results of the first phose became the
criteria by which the sound exposure level (SEL) noise-thrust-distance curves of
the data base were modified (Figure 1-2). The modification of the SEL values
primarily reflects the change of function of relative signal duration with distance
from 10 d8 per decade to 6 dB per decade. An offshoot of the first phase served
as a guide 1o 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 imperative, in the light of the Aviation Safety
and MNolse Abatement Act, are standards for the computational methods. The
FAA will continve 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 measurement, a
revised algorithm for lateral atenuation has been used in Version 3. This new
functlonal definition depicts o change of varying magnitude to the definition
utilized in Verslon | and 2 (Figure 1-3).
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1.4 NOTE TO PREVIOUS USERS OF INM

Version 2 of the INM Is a new model whose Input and output differ substantially
from earlier versions. Threfore, previous users are advised to set aslde their
knowledge of the earlier versions and approach the use of Version 3 as they would
any new model. The documentation for Version 3 fully describes the new model
and where appropriate points out differences in the results between Version 3 and

earller versions.

1.5  INM DOCUMENTATION

The INM documentation includes a number of manuals for the model Itself and
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:

1. Bishop, D. E. and Beckmann, J. M., Belt Beranek and Newman, Inc., "Clvil
Alrcraft Noise Data for Computation of Aircraft Noise Contours," Report
No. 4440, Project No. 09611, submitted te the U.S. Department of
Transportatjon, November 1980 (Draft),

2. Potter, R. C. and Mills, J. F., Bolt Beranek and Newman, Inc., "Alrcrait
Flight Profiles for Use in Aircraft Noise Prediction Models," Report No.
4594, Project No. 09612, submitted to the U.5. Department of
Transportation, January 1981 (Draft).

3. Gados, R. G. and Aldred, J. M., "FAA Integrated Nolse Model Validation,
Phase It Analysis of Integrated Noise Model Calculations for Air Carrier
Flyovers," FAA-EE-80-04, December 1979.

. Federal Aviation Administration, "INM, Integrated Nolse Model, Version 3-
Installation Instructions,” October 1982,

5. Federal Aviation Administration, "INM, Integrated Noise Model, Version3-
Programmer's Malntenance Manual," planned document for 1982,

&, Federal Aviation Administration, "INM, Integrated Noise Model, Yersion 3-
Data Base Manual," planned document for 1982,

7. Flathers I, 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 II, G. W., "FAA Integrated Noise Model Valldation: Analysis of
}l\9i§2Carrier Flyovers at Seattle-Tacoma Alrport," planned document for
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2.0 ELEMENTS OF AN AIRPORT CASE STUDY

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 ellminated.

This sectlon describes the data required to produce a case study. Section 3
provides instructions far creating the input data file.

2,01 GENERAL DESCRIPTION OF AIRPORT CASE STUDY ELEMENTS

In order to run the model, the user is required to provide at least four and up to
twelve types of data describing the airport and its associated actlivity, l.es;

™ Airport Altitude and Temperature
h. Runway Configuration
C. Names of the Selected Alrcraft
d. Alternate Aircraft Definitions (optional)
e. Alternate Noise Curve Data (optional)
b Alternate Approach Parameters (optlonal)
& Alternate Approach Profiles foptional)
h Alternate Takeoff Profiles (optional)
L Takeoff Profile Modifications {optaional)
jn Takeoff Tracks and Operations
k. Landing Tracks and Operations
I8 Touch-and-Go Tracks and Operations

Data types &, b, and ¢ are required along with at least one of types j, k, and L.




2.J.1 ALTITUDE AND TEMPERATURE

The altltude and temperature data consists of the aleport altitude above sea fevel
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,
or Rankine. If the scenarlo reflects a typical hot day, then the average summer
temperature s entered. Most scenarlos will require the average annual
temperature.

2,1,.2 RUNWAY DEFINITION

The runway definitions establish the airport geometry and Its relationship to the
surrounding area. First, the user must define a cartesian coordinate system with
which to describe the airport. The units for distances are user~-specified as feet,
meters, or International nautical miles (equivalent to 6,076.1155 feet). The
positive X- and Y-axes must run east and north, respectively, as on a typical
map, The placment of the origin point (0,0) is arbitrary; however, for
computational precision the distances from the origin to the runways should be
small. The user determines X-, Y-coordinates of each runway endpoint giving the
INM the information It needs to reconstruct the user's coordinate system,

[t 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-| illustrates the coordinate system for the
G5L/Z7R with the Y-axis pointing north. Any X-coordinate of a point to the west
of the origin and any Y-coordinate to the south of the origin must be a negative
number.

i e
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Two pairs of X-, Y-coordinates, each corresponding to a runway endpeint, define a
runway. Each coordinate pair, or runway end, has two deffntﬂbns, one corres-
ponding to departures and one to arrivals. The first palr locates the end of the
runway where a departing aircraft begins its takeoff roll or a landing aircraft
could first touch down. The latter description is called the threshold peint for a

. londing aircroft ond Is defined as the beginning of that portion of the runway

useable for landing. The second pair locates the end of the runway where on
aircraft departing from the opposite direction would begin its takeoff rall or on
direraft landing from the opposite direction could first touch down. The implica-
tlen Is that both endpeints are the physical runway ends. Figure 2-2 displays the
relationship of the pairs of coordinates to the type of aircraft operation,

In addition to the runway endpoints, the user may wish to enter data defining the
runway heading. The heading is in degrees of direction and, If not readily avall-
able, can be determined from the runway coordinates using simple trigonometric
techniques. . )

2.1.3 AIRCRAFT SELECTION

In describing the types of aircroft which will be part of the case study, the user
may select airaraft from the data base or may provide alernate aircraft defini-

. tions. At |east one aircraft type must be selected or defined for any case study,

Table 2~ {ists the aircraft contained in the INM Data Base No. 8. An aircraft is
selected by referencing its name as described In this table., The following sub-
section describes alternate aircroft definitions.

2.1.4 ALTERNATE AIRCRAFT DEFINITIONS

The user may add new aircraft to an airport data file so that the operation of
aircraft not currently included in the INM data base can be part of a case. It is
also possible to alter the propertles of aircraft which are already included in the
INM data base.

2-4
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TABLE 2-1
(Part 1 of 2)

‘AIRCRAFT STORED IN THE INM DATA BASE NO. 8

Qrder of Storage

O~ ovn W N -
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Name

747100
747200
74710Q
475P
DCa20
707

720
707320
707120
7208
DC850
DC860
DCBCFM
707CFM
707GN
DC8AN
CONCRD
DClolo
DC1030
DCI1040
Liolt
L1015
727200
727100
727D15
727@9
727Q7
727Q15 -
721D17
A300
767

246

Description

B747-100/JT9BD
B747/200/JTIDFL
B747-100GN/JTIDFL
B7475P/JTIDFL
DC-8-20/JTHA
B707-420/JT3C
B8720/JT3C
B707-3208/JT3D-7
B707-120B/JT3D-3
B7208/JT3D-3
DC-8-50/JT3ID-3
DC-8-60/JT3D-7
DC-8-60/CFM-56
B707-320B/CFM-56
B707-320B8/JT3D~7GN
DC-8-60/JT3D-7GN
CONCORDE/OL593
DC-10-10/CFé-6D
DC-10-30/CFé-6D
DC-10-40/JTID-20
L-1011/RB2]1.22B
L-1011-500/RB21 | -524
B727-200/JT8D-7
B727-100/JT8D-7
8727-200/J18D-15
B727-200/JT8D-9GN
B727-100/JT8D-7GN
B727-200/JT78D-15GN
B727-200/JT8D-17
A300/CF6.50C
B767/CF§-80A

\;j |



TABLE 2-1
(Part 2 of 2)

é‘ Q Order of Storage Name Descrigtlcris
E 32 A310 A310/CF6-80A
33 BACI11 BACI11)/SPEY 512
4 el | F28 | F28/SPEY 555
3 35 DC930 . DC-9-20/3T8D-9
. : 36 DCI10 DC-9-10/1T8D-7
: ] 37 , 737 B737/1T8D-9
28 DCIQY ' DC-9-30/3T8D-9QN
i 39 DCIQ? DC-9-10/3T&D-7QN
r 40 737QN B737/IT8D-9QN
i 41 DC950 DC-9-50/IT8D-17
i 42 737D17 B737/3T8D-17
g 43 DC980 DC-9-80/3T8D-209
| ’5 W4 757R0 B757/RB211-335C
R 45 75737 B757/3T10D
46 COMIET COMPOSITE GA JET
W GALTF LE.LEAR 35/TFE-731
48 GALTJ L.E. LEAR 25/CJ610
49 GAMTF LE. SABRE 75/CF700
50 GALQTF LE. CITATION/JT15D
51 1188 ELECTRA/AL501-D13
52 1100 HERCULES/AL50/-D13
53 DHC7 DHC-7/PT6A-50
54 CV 580 CV 580/AL501-D13
5 HTETP 1.E F27/RDA7 '
56 MTETP LE. SD3-30/PT6A-45A
7 DHCS DHC~6/PTBA-27
B 58 4EP 1.E. DC-6,7/R 2800
4 59 ' TEP LE, DC-3/R 1820
60 COMTEP COMP. GA TWIN ENG
H 61 COMSEP COMP. GA SINGLE ENG
62 KC135 KC-135A/357
& 63 - cl3o HERCULES/T56
5 64 F4 F-4/17%
w 65 A7D A7D/TFhl
66 CL600 CHALLENGER



An airplane definition includes the following Information:

An aircraft name

A nolse curve name which identifies the noise vs. siant-distance 1ables
associated with the aircraft

An approuch parameter name which associates the aircraft type with a
set of approach parameter volues

A takeoff profile name for each possible trip iength category

An alrcraft category which indicates whether an aircrait is propeller or
]elr omz whether it is a commerclal, general aviation or militory
aircraft.

Fer new aircraft types, these must all be provided. In most cases, the user will
need to creats a naw set of approach parameters, However, the nolse curve and
takeoff profiles may be selected from those already in the INM daota base, or new
ones may be created,

When changing an aircraft type that is already part of the INM, It is not necessary
to change all of its properties. For example, if o new nolse curve is not specified
the INM will retrieve and use the noise curve from the INM data base.

2.1.5. ALTERNATE NOISE CURVE DATA

The INM data base contains sets of EPNL, vs. distance tables and a like number of
SEL vs. distance tables. Each set consists of up to six noise curves, each noise
curve corresponding to a differsnt power setting. A noise curve is defined by a
table of ten noise levels at the ten slant range distances of 200, 400, 630, 1000,
2000, 4000, &300, 10,000, 16,000 ond 25,000 feet, The power setting is
usually thirust [n pounds por engine and given In units of nounds per endine.
However, any power unit may be used as long as it is consistent for all noise
curves, takeoff profiles, and cpproach parameters used by a particular alrcraft
type. Eoch nolse va. distance data set is assigned to at least one aircraft in the
data base by assoclating with each aircraft Identification name a noise curve
identification name., An aircraft's EPNL nolse curve and SEL nolse curves are
grouped together under the same identification nome. A noise dota set must be
defined by nolse curves for anywhere from two to six power settings. Toble 2.2
lists the names of the nolse curves in the data base,
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TABLE 2-2
{Part | of 2)

NOISE CURVEES IN THE INM DATA BASE NO. 8

. Order of Storage -
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Name

JTHA
JT3iD
JTIDG
CFMS6
JT9DBD
JTIDFL
OL593
jrap
rapa
CF66D
RB2112
2JT8D
2.78DQ
SP555
2JT8D2
RB2115
CF650
CFé80
CGAJ
CJsl0
TF73]
CF700
JTI5D
T56A7
T56A15
PT&50
301D3
RDA7
PT645
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Order of Storage

30
3l
32
33
34
35
38
37
38

TABLE 2-2
(Part 2 of 2)
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Name

PT627
R2800
R1820
CGASEP
CGATEP
as7

79
TF41
ALF502
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This input section allows the user to enter nolse vs. distance tables not available
in the current INM data base. The new noise data must follow the conventions of
the standard data base described above except that up to 22 distances and up to
10 thrust levels may be specifled in the nolse curves. Any new nolse curve
entered by the user should be referenced in at lease one of the aircraft
deflnitlons. In defining a new noise curve, the user must Include the four kinds of
data required by thls section: nolse curve ldentification data, thrust setting data,
distance data, and noise curve levels.

Usually, a user-defined nojse curve is a new noise curve and not a replacement for
otie in the data base. However, the user may replace a data base nolse curve by
using the data base nolse curve name to ldentify the user-defined noise curve.
Care must be taken In doing replacements though because several aircraft in the
data base may use the same nolse curve and replacement of the noise curve wiil
affect each of these aircraft.

2.1.6 ALTERNATE APPROACH PARAMETERS

An approach parameter set defines various performance characteristics for the
alrcraft assoclated with lt. Each parameter set must contain the landing weight
of the aircraft and the number of engines on the alrcraft. In addition, the
parameter set may also Include values for the stop distance from touchdown, the
taxi speed, the fina! 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 In the data
base.

The distance, speed, and thrust parameters are used in the approach profile to
make the profile more general and therefore applicable to numerous aircraft
types. (See Section 2.1.7). Whenever the INM encounters a parameter name
within an approach profile, it knows to go to the parameter set assoclated with
the ajrcraft using the profile to find the values of the various performance
characteristics for that aircraft. Approach parameters are stored for each

2-11
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PARAMETER

NAME

WEIGHT
ENGINE
STOP
TAXI
FINSP
TERMSP
3DLND
3DAPFS
3DAPTS
LEVAPP
LEVMAN
S00FMS
IDLE
REV

TABLE 2-3

APPROACH PARAMETERS IN THE INM DATA BASE NO. 8

DESCRIPTION OF THE ASSOCIATED DATA

l.anding weight of the aircraft (Ib)

Number of engines on the aircraft

Stop Distance {ft.), i.e., distance from the touchdown point to the point where the aircraft stops
Taxi Speed {kt.), 1.e., aircraft taxiing speed ’

Final Speed (kt.), i.e., speed aircraft flies to maintaln its final approach course

Terminal Speed (kt.), I.e., speed at which aircraft enters the terminal control area

Thrust for 3o glide slope, Landing Fiap, Final Speed (Ib/eng or any other appropriate unlt}
Thrust for 3o glide slope, Approach Flap, Final Speed (Ib/eng or dny other appropriate unit)
Thrust for 3¢ glide slope, Approach FFlap, Terminal Speed (lb/eng or any other approptlate unit)
Thrust for Level Flight, Approach Flap, Terminal Speed (Ib/eng or any other appropriate unit)
Thrust for Leve! Flight, Maneuver Flap, Termina! Speed (lb/eng or any other appropriate unit)
Thrust for 500ft/n.m! descent, Maneuver Flap, Terminal Speed {Ib/eng or any other appropriate un!t)
[dle Thrust, Taxi Speed (Ib/eng or any other appropricte unit)

Reverse Thrust, Final Speed (Ib/eng or any other appropriate unit)
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aircraft In the data base under an identification name of APl through AP56. (See
Figure 1-1). The user may replace a data base approach parafneter set by
entering one In this sectlon under the same name which the data base uses.
Notice, however, that several aircratt may use the same approach parameter set.
If this is the case, other aircraft will be affected, therefore if the user wishes to
change only those parameters which pertain to a single aircraft, he must change
the alrcraft's definition {see Section 2.1.4) and enter the approach parameters
under a new identification name.

2.1.7 ALTERNATE APPROACH PROFILES

In the INM an aircrait's profile is a table of altlitude, 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
and takeoff proflles in the next subsection.

Three default approach profiles are contalned in Data Base No. 8, one profile each
for commercial, general aviation, and military aircraft. These profiles are
presented in Table 2.4, The user may also enter alternate approach protiles.

Each approach proflle is modeled with a set of four values, which provide the INM
with a set of ground distances from the threshold point on the runway, reference
values of altitude and speed at each of these distances, and an indication of the
power settings between them. (See Figure 2-3). The distances are in the user-
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 nolse 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 2. Certaln values of stop distance, speeds, and approach
thrusts may be entered indirectly via parameter names. These parameter names



TABLE 2-4

APPROACH PROFILES . o
IN THE INM DATA BASE NO. 8

DISTANCE FRON RUNVAY END
T L]

- HAME SCORENT fimt ALTITUDECFT) SPEED(KNTR)  THRUST
; mmmean  memmme mmmmmmmmes  mmesmmasms  mmanm=m—s  eemsmmmaemmn  mmeasmmm e mmmm—.————
: sT03D 1 sTop . 0400 TANT REY
o 2 ~1002.56 -305,58 -e17 n.00 FINSP 30LND
3 18DThead 5509.70 2,97 l.ﬂ_(llhﬂh FINSP IDARFS !
i L] 6234460 17140,31 9.26 Jggo.co FINSP 3DAPFS
; 5 60080 . 30 18263.,37 9,88 3200.00 FINSP 304PFS
: 6 75313.50  22954,60 12,40 4000,00 TERKSP 304PTS
? 113471.00 3450603 18,67 6000400 TERHUSP 0.08 .
GAD 1 sTop 0.0t 32.00 30LND
‘ ? ~1002456 ~30%5,58 -7 0.00 FINSP anLne
! 3 1BDTEs 4N 5509,70 2e97 18600,00 FIHSP IBLME
! 4 5623480 17140,31 9,96 3000.00 FINSP 30LND
: ] 60050, 30 1A308.37 9,58 3200,00 F1HSP 3DLND
i 6 15313,50 22955,60 12.40 400000 FINSP 3DLND
! 7 113471, 00 3454 6,03 18,67 6000, 00 FINSP 6200
! RIL3D 1 sTop 0,00 32,00 30LND
2 “1002,5¢ -30%,56 17 p.00 FINSP 2LND
3 18876440 5509,70 2,97 1000400 FINSP IDLND
L] 86239450 17180, 31 Y426 peh.oo FlksSP JOLKRD
! s 60050420 18303.37 9, BB 3200.00 FINSP I0LND
l & 75313.80 22955,60 12.40  °  400C.0D FINSP IpLun
1 113471.00 J4586,03 18.67 &000.00 Finse ta0D (,“_\
. d ]
g
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POINT DISTANCE HEIGHT AIR SPEED THRUSTS*
' from threshold above airport
point {n.mi) ground level (ft)
i 18.67 6,000 TERMSP 3DAPTS
2 12.40 4,000 TERMSP IDAPFS
3 9.88 3,200 FINSP 3DAPFS
4 9.26 3,000 FINSP 3DAPFS
4" VAT 1,000 FilNSP 3DLIND
6 =17 0 FINSP REV
7 STOP 0 TAXI

#Thrust refers to the segment between the lower segment polnt and the next

higher numbered point.

FIGURE 2-3. EXAMPLE OF AN APPROACH PROFILE
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refer the INM to the appropriote parameter sets in the data base or to those
provided by the user. (See Subsection 2.1.6) This scheme enables the user to
model approaches for many airecraft types with only one approach profile.

2.1.8 ALTERNATE TAKEOFF PROFILES

Inclusion of takeoff profiles in the input data is optional, The user should only
include them f the profiles stored in the data bose do not suit his needs. [f the
user wishes to replace a stored takeoff procedure and preserve the process by
which the profile is referenced In the data base, the user need only enter the new
profile under the identification name of the data base profile it replaces. Under
these circumstances he need not enter an alternate aircraft deflnition as
cescribed in Subsection 2.1.4. Alternatively, the user may wish to Include a
profile which has no counterpart in the data base. This may occur either in the
case of a new, user-created aircraft or a redefined data base 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 side effact by including new alreraft-specific profiles.

Takeoff proflles are defined In a manner similar to opproach 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 roll, reference values of altitude
ond speed at each of these distances, and an indication of the power settings
between them. {See Figure 2-4,) 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 jn the nolse 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 at least three ground distances and at mast
fourteen. The data must be entered in the order in which the profile would be
flown on tokeoff. [n addition, a takeoff profile also requires that the number of
engines being used and the aircraft's gross takeoff welght be specified.
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Takeoff Profile

DLatanos frow Stort of Roll 1000s fLI
0 @ W & W & O L 000 X 1% iR i @

n

T ¢ 7 ¢ 3wy

Altlteds 10000 L)

POINT DISTANCE ALTITUDE AlIR SPEED THRUSTS*
from start () (kts) (ibs/eng)

of roll {ft)

[ 0 0 16 11,895
2 6,863 0 57 1,895
3 15:215 1,000 157 11,895
i 18,621 1,250 167 1,895
5 19,621 1,276 169 8,611
6 37,898 1,755 210 8,611
7 54,573 3,000 210 8,611
B 55,573 3,052 213 10,712
9 70,097 3,801 250 10,712
10 88,502 5,500 250 10,712
il 112,931 7,500 250 16,712
12 148,639 10,000 250 -

#Thrust refers to the ssgment between the lower segment peint and the next
higher numbered point.

FIGURE 2-4, EXAMPLE OF A TAKEOFF PROFILE
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In contrast to approach profiles, takeoff profiles do not use any parometer
nomes. Thus each takeoff profile is very specific.

2.1.9 TAKEOFF PROFILE MODIFICATIONS (AvAILABLE IN NEAR FUTURE)

- Qccasionally 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 modify any portion of the standard profile using
one of six types of modification: altitude restriction, takeoff power, climb power,
engine-out level flight power, specified climb gradient or acceleration to clean-
up, This section does not apply to either the military or genera! aviation aircraft
in the INM data base. The INM checks the oircraft category and applies modifica-
tions only to commercial Jet aircraft, '

The modification definition identifies the type of modification and specifies the
segment of the profiles to be modified,

The following types of modifications are possible:

ls Altif)ude restriction (the aircroft 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 flight power (the aircraft uses that power per
engine which would maintaln level flight if one engine were lost).

5. Specified climb gradient (the alrcraft will alter power to maintain
the climb gradient).

6. Acceleration to clean-up (the aircraft accelerates to the 0° flap
minimum safe manuevering speed while reiraciing fiops on
schedule).

All modifications except type & require that the profile start point and endpoint,
respectively, of the modification be entered. Modification type 6 requires only a
start point, These points are elther altitudes, in feet, above the runway, or
distances, in the user-specified units, from the start of the takeoff roll,
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Modification type 5 also requries that the user enter the climb, gradient. Climb
gradient is the ratio of the change in altitude to the change in ground distance in
feat of climb over feet of distance.

2.1.10 DESCRIPTION OF TAKEOFF TRACKS AND OPERATIONS

A track definition consists of all information needed to model a flight path's
projectlen on the ground up to a reference point on the runway. Each track Is
assoclated with a runway and is used only for one type of operation: takeoff,
landing, or touch-and-go. Ordinarily, each runway will be assoclated with several
tracks for each type of operation., Each track Is identified by a name which must
be unique for the assoclated runway. However, the user js encouraged to use a
unique name for each track in the case study.

A track is made up of up to sixteen segments which are elther curved or straight.
For a stralght segment, only a length In the user-specified units is necessary to
describe it. The user models a curved segment with a trio of entrles. The first
number Is the turn angle in degrees or a new heading in degrees. The second
nutnber is the radius of the turn In the user-specified units. Then, the direction of
the turn js indicated by "LEFT" or "RIGHT",

- Takeoff tracks 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 type, magnitude, and arrangement of activity at an
ailrport. 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
7 p.m., evening Is the petiod between 7 p.m, and 10 p.m., 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 alrport noise which are available in the
INM: NEF 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 utilizatlon, =nd alr traffic control procedures In
addltion 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 assoclated 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
1000 - 1500 nautical miles
1500 - 2500 nautical miles
2500 ~ 3500 nautical miles
3500 ~ 4500 nautical miles
4500 and greater nautical miles

Not all airecraft can fly all of these stage lengths (e.g., a GASEP's range ls less
than 500 miles). the I[NM will not accept a departure beyond an alrcrafts
maximum possible stange length. Figure l-1 in Section | shows the maximum
stage length for each aircraft type.

QOperations may be described for the INM by one of two methods, by frequency or
by percentage. All operations of a glven type must be described by the same
user-selected method. Note, however, that different types of operations may be
entered by different methods. For example, takecffs may be entered by
irequency and landings by percentage.

With the first method, each takeoff track description is followed by the operations
on that track. Each operation description gives the alrcraft type name and the
number of day, evening, and night departures for up to seven stage-length

2-21




categories for that aircraft on that particular track, With the second method,
each of the takeoff operations 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, clong with the percentage of commercial, general aviation
and military operations that are to take place on that particular track. Al} of the
circraft 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 frequencles, the modification may be applied to some commercial jet
aircraft on the specific track and not te others on that track. For operations
input by percentage, the modifications will be epplied to all commercial jet
aircraft on the specific trock. Note that takeoff modifications may be applied
only to data base takeoff profiles for commerclal jet aircraft. However, the
maodel checks that a modification is applicable before it uses it on a profile.

2.1.11 DESCRIPTIONS OF APPROACH TRACKS AND OPERATIONS

A track definitlon consists of all information needed to model a flight path's pro-

_ 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 maode up of up to sixteen segments which are either curved or straight.
For a straight segment, only the length in the user-specified units is necessary ta
describe It. The user models o 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 radius of the turn in the user-specified units. Then, the direction of
the turn is indicated by "LEFT "or "RIGHT ",
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NIGHT
2
2
0
0
4

ML
100

OPERATIONS
EVENING
4
2
5
0
4

GA
60
0
40
100

DAY
3
4
10
5
8

PERCENTAGES
2.23

TABLE 2-5

TAKEOFFS BY PERCENTAGE
COM
50
50
0
100

STAGE
!
2
!
I
2

TRI
TR2
TR3

CLASS
COM
Ccom
GA
MiL
TRACK

GA

AIRCRAFT
TYPE-Y
TYPE-2

727100
727100
LTS

C o 0




N TABLE 2-6

i - TAKEOFFS BY FREGUENCY

- OPERATIONS
TRACK AIRCRAFT CLASS STAGE DAY EVENING NIGHT

TRI 727100 COM [ 3 2 '
TRI 727100 com 2 2 ' '
TRI LTJ GA I 6 3 0
TRi TYPE-Y GA I 3 0 0
TR2 727100 COM I 3 2 !
TR2 727100 COM 2 2 ! ’
TR2 TYPE-Z MIL. 2 2 ' :
TR3 LTJ GA I 4 2 0
TR3 TYPE-Y GA I 2 0 0
TR3 TYPE-Z MIL 2 6 3 3
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f\\i Approach tracks are described as a landing aircraft would fly, with the last

segment ending at the threshold point. (Note that this differs: from ecarlier
verslons In which an approach track was defined in the same manner as a takeoff
track.) If turns are described as new headings, the Initial approach heading must
also be supplied. Flgure 2-6 presents a sample approach track.

Operations describe the type, magnitude, and arrangement of activity at an
- ' altport. The Input consists of the average number of day, evening, and night
departures or arrivals per day on each track. Day is the peried betwen 7 a.m. and
7 p.m., evening is the period between 7 p.m. and 10 p.m., and night is between 10
p.m. and 7 am. 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: NEF and Ldn. The contribution of each night operation to total exposure is
more heavily weighted than the contributlon 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 trafflc control procedures in
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additlon to the runway and track layout.

(JD 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
‘f“ user-selected method. Note, however, that different types of operations may be
i entered by different methods. For example, takeoffs may be entered by

i frequency and landings by percentage,

FrTamL e
4

: With the first method, each approach track description is followed by the opera-
f tions on that track. Each operation description gives the aircraft type name, the
Pl approach profile name, and the number of day, evening, and night arrlvais for that

aireraft on that particular track. With the second method. each of the landing
- operations are described first, giving the number of day, evening, and night
arrivals for the operations for all tracks. Then each of the tracks are described,
along with the percentage of commercial, general aviation, and military opera-
tlons that are to take place on that particular track. All of the aircraft
; operations must be distributed across the tracks, e.g., the sum over all tracks of
L the percentage of commercial aircraft-distributed to the track must equal 100. In

e Sroa T
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. f\ subsection 2.1.10, Table 2-5 presented takeoff operatlons by percentage and Table
— 2.6 presented the same operations by frequency. ’

g 2.1.12 DESCRIPTION OF TOUCH-AND-GO TRACKS AND OPERATIONS

- A track definition consists of all information needed to model a flight path's
o8 p&rojection on the ground up to a reference point on the runway. Each track is
e associated 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
B tracks for each type of operation. Each track is identified by a name which must
B be unique for the associated runway. However, the user is encouraged to use a
unique name for each track in the case study.

e

A track is made up of up to sixteen segments which are either curved or straight.
For a stralght segment, 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 i5 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 15 indicated by "LEFT" or "RIGHT".
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Touch-and-go tracks are described as a touch-and.go aircraft would fly, with the
first segment beginning at the start of takeoff roll and the last segment ending at
the threshold point. Therefore, the first segment must be straight. Figure 2-7
presents a sample touch-and-go track. (Note that the abllity to specify
toeuch-and-go operations did not exist in earlier versions of the INM.)

Operations describe the type, 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 a.m. and
7 p.msy evening is the peried between 7 p.m. and 10 p.m., and night is between
lop.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: NEF and Ldn. The contribution of each night operation to total exposure is
more heavily weighted than the contributlon of each day operation for

S
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each of these measures. The preparation of operations data s based on knowledge
of schedule, demand, runway utilization, and air traffic control procedures in

addition to the runway and track layout.

Operatlons may be described for the INM by one of two methods, by frequency or
by percentage. All operations of a given typé must be described by the same
user-selected method. Note, however, 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 glves the aircraft type
name, the approach profile name, and the number of day, evening, and night
departures for one stage-length category for that aircraft on that particular
track. With the second method, each of the touch~and-go operations are described
first, giving the number of day, evening, and night arrivals for the operations for
all tracks. Then each of the tracks are described, along with the percentage of
commercial, general aviation, and milltary operations that are to take place an
that particular track. All of the aircraft operations must be distributed across
the tracks; e.g., the sum over all tracks of the percentage of commerclal aircrait
distributed to the track must equal 100. In subsection 2.1.10, Table 2-5 presented
takeof operations by percentage and Table 2-6 presented the same takeoff
aperations by frequency. '

2,2 EXAMPLE AIRPORT DESCRIPTION

A hypothetical airport system has been constructed to assist the user in preparing
a case for the INM and in assessing the Impact of aircraft nolse. The example
ajrport, iljustrated in Figure 2-8, Is the basis of the sample input data file used
through this manual. —
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I 3 The airport system described below is given only as an example. The airport's
e operating characteristics are entirely flctitious and should not be construed as

{ representative of FAA standards,

Assume the following definitions at the example airport:
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Airport elevation Is at 23 feet above sea level,
Ambient temperature near the surface is 12,660 C.

Runways 09L/27R, 27L/09R, and 35/17 (9,500 feet, 11,129 feet, and
5459 ieet In length, respectively) are utllized at the example
alrport,

There are seven takeoff tracks, four landing tracks, and ocne
touch-and-go track.

Eight aircraft types, B747-200, DC-10.30, B707-320B, A300,
B727-200, DC-%.30, L.E. SABRE 75, and one composite general
aviation single englne aircraft, are retrieved from the data base in
standard form. One new aircraft type S-76 Is user-deflned.

One noise curve, one approach parameter set, two approach profiles,
one takeoff profile, and one takeoff modificatlon are user-defined,

The magnitude and mix of traffic Is typical for a smal! to medium
alrport.

The takeoff prefiles of all commerical jet aircraft using track TR!
are modified to begln acceleration to clean-up at an altitude of 700
feet.

2-31
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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 contalning aircraft types, noise curves, approach
parameters, proflles for approach and takeoff,
and takeoff modifications

TAKEOFFS containing takeoff tracks and operations
LANDINGS contalning landing tracks and operations
TOUCHGOS contalning touch-and-go tracks and operations
PROCESS containing the process commands

All sections are required with the exception that only one of the operations sec-
tions (TAKEOFFS, LANDINGS or TOUCHGOS) Is required. Section 3 describes
the procedure for arranging the input data Into these data sections.

The input data file structure is free formaot with keywords used to identify the
data sections, data elements and control steps. This type of format provides the
user with a readable and naturally ordered input format which is bath flexible and

easy to vse,

The keywords have a hierarchical structure which aids the INPUT Module in pro-
cessing the user Input. The major keywords, called level | keywords, begin and
end the input file or start one of the major sections of input data described
above. Within each major section, there are level 2 keywords which may start
subsections of data or label data elements. Table 3-! shows the ordering of level
| and level 2 keywords in the INM. Within each subsection successively lower
level keywords are used until a keyword is asseclated with a data element or group

of elements.




TABLE 3-1

ORDER OF LEVEL 1 AND LEVEL 2 KEYWORDS

Level 1
Keyword

BEGIN.
SETUP:

AIRCRAFT:

TAKEOFFS BY FREQUENCY! or
TAKEOFFS BY PERCENTAGE:

LANDINGS BY FREQUENCY: or
LANDINGS BY PERCENTAGE:

TOUCHGOS BY FREQUENCY: or

© TOUCHGOS BY PERCENTAGE:

PROCESS:

END.

3-2

Leve] 2
Keyword

TITLE
AIRPORT
ALTITUDE
TEMPERATURE

TYPES

NOISE CURVES
APPROACH PARAMETERS
PROFILES AFPROACH
PROFILES TAKEOFF
MODIFICATIONS TAKEQFF

OPER
TRACK
MoD.
NOMOD.

OPER
TRACK

OPER
TRACK

EXECUTE
NOEXECUTE
VERIFY
NOVERIFY

WA Y
WLy

NOWARN
DATA BASE
PREVIEW
CONTOUR
RETRIEVE
GRID

(;'J
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f\) In order to allow fer processing of the free format keyword input data in an effec-
tive ond efficient manner, a number of assumptions have heen made about the
input data., In addition, the prograrmming legic of the madel puts certain restric-

tions on how the input dota can be formatted., From these assumptions and
restrictions a set of general rules for creating an input data file has been
. developed. These rules are presented in Taoble 3-2. In addition, Table 3.3 presents
limitations an the number of items of specific types which may he present in o

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-| presents g
sample input file to illustrate the format. Within Table 3-4 the keywords are
ordered as they might appear in a user input file and are indented to show their '
heirarchical structure, Any data item or group of items associated with the
keyword is listed in the second column. The third column indicates whether a
keyword or a keyword with its date item dre required or optional. “RY indicates
that an entry is required In every input data file. "O" Indicates that it is

G“‘*h:’) optional, "R2" indlcates that it is required if the user selected its higher order
" optlonal antry, For exomple, the keyword "NC" and a nolse curve name s
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 4.3,) The fifth column indicates the appropriate
units for the data. For ground distances, all three units options are listed indi-
cating that it is the user's responsibility to use the flag keywords to indlcate 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,

. 53



TABLE 3-2
{Part ! of 3)

GENERAL RULES FCR CREATING A USER INPUT DATA FILE

Keywords

Datae

3

5.

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

contains no special characters other than " ", ", "ort - ",
A keyword must be followed by a blank, " =", " (", ") or end in
column 80.

A keyword comprised of several words must appear on one line,
e.g., "NOISE CURVES",

Any level | keyword ond any level 2 keyword within the
"AIRCRAFT: " section must appear an a line by itself,

Any flag keyword must immediately precede a level | or leve! 2
keyword, If a flag 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.

Numbers must be followed by a blank or end in column B0, The
only exception is the Index of a takeoff modification which may

nye
.

be followed Immadiately by )

Names for such items as aircraft, noise curves, para'metergetc.
may contain any character except a blank, "= ", " (" or "},
It is strongly suggested that speclal characters be timited to " . "
and "-" Parameter names used In the approach parameter sets
may begin with a number, but must contain at least one alpho
character (A through Z), For examptle, S500FMS is an aceeptoble

thrust parameter name. Other names are not required to contaln
an alpha character. For example, 727100 is g legal aireraft name.

3-4

N




P S e AT

I ettt

S LT

YT

T A T B R T

Ly

SET NI ARy s

S e

v

ey e

¥ 5 T

i oo

T

i

(. m,’,

L, e

’ ‘3.

‘*I

6.

TABLE 3.2
(Part 2 of 3)

* A runway definition must be contained entirely on one card. A
runway definition consists of the keyword "RW", a runway name,
starting runway coordinates in the first direction, the keyword
"TO", and the ending runway coordinates. Optionally, the
definition may include the keyword "HEADING" and the heading
value.

The delimiter "=" |5 required within the APPROACH
PARAMETERS subsectlon to separate parameter names dnd
their values. A parameter name and its associated value must
appear on the same line. Use of "=" js optional in other sections

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

make the data more readable.

Whenever the user defines a new aricraft type {i.e., one not in
the data base), the definition must specify an alrcraft name, its
category, noise curve, approach parameter set, and at least one
stage number and takeoif profile.

New user-defined noise curves, approach parameter sets, and
profiles should be labelled with unique names not used in the
data base. If a user-defined item has the same name as a data
base item of that type all references to that name will point to
the user-defined item and not to the data base item. For
example, if a data base aircraft is selected and its data base
definition refers to a data base nolse curve which has the same
name as a user-defined noise curve, the wreng noise curve will
be selected for the alrcraft. However, if the user wishes to
teplace an item In the data base he must use the same name,

3.5



7.

TABLE 3-2
(Part 3 of 3)

Within each input data set there must be at least one runway
defined in the SETUP section, one aireraft selected or defined In
the AIRCRAFT sectlon and one track and operation defined under
each of the selected operations sections (TAKEOFFS, LANDINGS

. and TOUCHGOS). At least one of the operations sections must be

present in the input data.

3-5
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TABLE 3-3
SPECIFIC PROGRAM LIMITS*

Item Type No. of [tems
RUNWAYS 50
AIRCRAFT TYPES 100
NOISE CURVES 100
APPROACH PARAMETER SETS 100
APPROACH PROFILES 50
TAKEOFF PROFILES 300
TAKEOFF MODIFICATIONS 30
TRACKS 200
AIRCRAFT IN THE INM DATA BASE 75

*The limits are used anly for the cross reference
arrays in the modei and can be easily modified by
the malntenance programmer. A [lmit app!ies to the
sum of the number of an item which the user defines
and those which he retrieves from the data base.
Note that APPROACH PROFILES always include all
data base approach profiles whether or not they are
referenced by the user.

.7
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REYWORD
BEGIN.
HOKCUO,.

gato.

'Tl

HETRIC.

INT. M4,

fETUP:

TITLR

ALRFORT

ALTITUDE

TEHIERATURE

DATA 1TIM

Casa citle

Alrpofi nama

Aleicude of sirport

»
Average daily
atrport temperatura

REQ.  TORMAT

[+]

4]

TARLE 3-4, DESCRIPTION OF THE USER INPUT

X 80 ehntactars
(20A)

£ 26 charactats
(94}

One numerte valus YMoet abova
ae4 level

Ona nuteeic valua Degreea F, €
or R

followad by &

blagk and o unit
designator F, Cor R
(F6.1, 1x, Al)

URITS VALUE HANCE DEFAULT
ECIO,
Foat
Paat
Paat
Alankae
Blanks

=1298 co 29020 £t Sfoa lavel,
a ft.

=126% to 136° ¥ UL

(PART 1 of 19}
COMMENTS

Lavel 1 keyword to start tha user input
data,

Flag koyword to suppresr prcinting of RCUD
Reports,

Raguasts princing of ECI} Naports, The two
comaands NOECHO. and ECIHO. can ba used to
asloctlvely priant KO0 Reports.

¥lag kayword which indicstas that 4in the
following data Rround distances are in fost.
The thres unies keywofda may ba wsed to change
unita in the data Fils. .

Plag kayword which inticates that ip tha
following data ground diatances aras in sotefs.

Plag keywrd which fndicates that in the
following data ground distances are in
intaernational noutfcal miles.

Lavel | keyword to bLegin atcport deseription
nectian, R

Title must ba contained hotween the

twa deiiniters < » , with € on the

nome 1ine as the kaywncd and > on the

sams 1ine ao the Yast non hlank

character of the title.

Name must ba contained hetwoen the two -
delimitora £ > ;, with € on the aaee 1ina an the
kayword and > on thd sams line as tha lsat acn

hlank chuaracter of the nane.



[ VA
FomEs

6t

"
o’

BUWAYS

LEADING

AIRCRAPTL

TYRE

AC

DATA.17EH

ftunvay namo in
both directians

ftacting cosrdinacas
Y
E]

Bnding coordinates
%,

iteading of runway
in the firat
dirsction

Alreratt type namo

TADLE 3-4, DESCRIPTION OP THE USER INPUT

REG.  FORMAT
n

1 nnA-ash or no-mm,
e.g. 091-27R8
ar 13=-31
(A3 for cach nams)

R 2 pumsric values
(F8.0 tt.)

R 2 numetic values
(r6.0 ft)

1 intoger value
(13

R <6 echaractors
Chb A2)

UNITS

Feot, matars
ot na dis=-
tancoa from
a tefercnci
point

Fect, matara
ot na dls=
tancas froa
a refsvance
poine

Dogtocas
direction

VALUR RANGE

Longth of the
Tunway fuakt be
hetween 0 and
25,000 loct

Seo ahove

0 to 360 degress

BEPAILY

10%on
where nh
is tha
Flese 2
digies

of the |
runvay
name for
the Fivet
dlraction

{PART 2 of 19)

COMHENTO

Kayword to bogin funvay deacription
asubsection. Suhsection must includa st laant
one Tunway .

Sse the teaxt for a discussion of naming
convantions.

1t the heading ia specified 4t must ha
within 10 dogrees of 1N times che first
two digito of tha runvay pama, 8.
hoading 207 For runvay 29,

Lovel ) koyword to bogin aivcraft wactions
Baction wust include at least one aiceraft.

Laval 2 keyword to begin alrorsft definition
subsaction.

The namo may be an atrcrati type feonm

tha data bana or one to ba defined by tha
uper, lisec=dofined namas pust ho unique from
tha dats bape namea and other user-definad
nanos.



01-¢

KEYHORD
PARMN

CURVE

" sTAGR

CATRGORY

HOISR Cunves

He

o

134

" BPHL

DATA ITEN

Approach paraseter
net naee

Hofso curve nawa

Btage nuabar and the
takeoff profilsa name
for that atape

Catogory of tha A/C

tolsa curve nana

Huaher of EPHL
thtusts

tunbee of BPNL
distancas

.
Huabee of SEL
Ehrusts

Huwbor of ARL
diatances

atg.

o

n

h2

n2

e e 4 e R

TABLE 13-4, DEBCRAIPTION OF THE USER INPUT

FORMAT UNITS VALUE RANGE
£ 6 charactors
(Ab  A2)
£ 6 charactors
{AG,A2)
Oae integet and t to 7 for tha
ona nama of staga nuabar
£ 6 charactars
(L1,1%, A4, A2)
X 4 charactors
(A4)
£ € characters
(A4, A2)
One fnteger valus 2 to 10
(12)
Ona incagur value 1 to 22
(12)
One inteagar value 2 to t0
(12}
e {ntegor value 2 eo 22
(12)

S

DEPALLT

Nata
bosa
approach
paramater
for thia
Ale

Data

bago
nolas
curve for
this A/C

Duta
base
takeoff .
ptoflle
for chis
Al and
atage
flunbar

Data bano
category
for this
alt

{PART 3 of 19}
COHHENTS

The name may be for an approach paramatar
agt from the dats haso or ane to he dafined

hy the uper.

The name may bo far a notse cutva from
the data bace o one to be deffned hy
the user.

The nams wiy bo for a cakeof! proffle from
tho data baan or one to be dofined by the
uaet.

Catsgory muat he J (fot) ar P (propaller)
comhined with GOM (conmarcial) or OA
(Rencral aviation) or HIL {ntittary).
Fxamples JOOM ar PGA.

Level 2 knyword to begin noisme eurve definicion
suhsection,

IF the name Ls for a now usscedofined noise
curve It must he unlqua from any dota bama
woisa curva name of ather wsec~defined naise
cutve pame.

Keyword tndicating hasinaine af EPN[ nolas
curve dats,
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KEYWORD DATA 1TEM
THRUSTS EPHL thruat values /2
EPNL diatanca value R2
EPNL noise level R2
data
119 r2
TIRUETE S2L thrust valuap R2
SEL digtance valus R2
SEL noise lavel V]
data .
APPRAOACH PARAMZTENS o
AP Approach pu"autet 12
aot nanc
WEIGHT™ Wedght af aireraft 2
EHOLHE= Humber of onrinus R2

Ona
far

~

TAULE 34, DESCRIPTION OF TIE USER INPUT

REQ.  FORMAT

nuseric valus
each theuat

{F7.1)

One

One
for

Ona
far

Ona

Ona
far

[7.8
L3

One

One

nuneric value
(P6.0 ft)

nuwoetric valua
asach thruat
(F6.2)

nuterie valua
c¢ach thrust
(P7.1}

nuneric value
(F6.0 fr.)

numecic valua
aach thruat
{F6,2)

chacactars
{A6,A2)

humerie value
(F1.0)

neserfe valus
(F2.0)

UNTTS VALUE flANCE DEFAULT
Unec'o >0
choice

Yoat, mstars o

oF nm

qn >0 to € 200

Taar's >0

choice

Feet, actera > 0O

or na

4n >0 o <100

thn > 0 to 1,000,000
1 to

(PART 4 of 18}
COMMENTS

Values must be monotonleally incrassing or
decroaning.

Dota at thin point is pressnted oo a
distanco followed by the noiane curve data for
that distance and all thrusts. This ia
ropeatnd far each diatance, usually ons line
for vach Alstance.

nintincn valucs sust ba monotonically
Ineraaning.

Levels decrasoe with decressing thtusts.
T.avalp dacronae with incrsasing distances. |

I'nmrd indicating bagianing of SEL noise curva
fata.

Valuse oust bo menotonically locreasing
or decreastng. -

Data at this point {s prasented ss 2 diacance
follewed by the noflsa loval daca for that
distance and all thrusta. This !a repasced for
each distance, usually one Iine Por each
distanco.

Distonco valuon must be monoconically
increaning.

Levels decroaoe with decraasing thrusts.
Levelo deccsase with Lneroasdng distancea.

Lavel I kayvord to begin approach
paramaturs aubsnction.

¢ the name s for o new uwer-dafined
approach paramater set it must he unique
from any data baso approach parameter set
nama or othar vser~dafined ast nane,



ngHDHD
STOP=

PROFILED AFPROACH

KR
]
OEGMENTS
DISTANCES
AMTITUDER
BPREDE
' oy

DATA LTRA

Stopping distance

Spacd paramaters

Theust paramsters

Approach profils nome

tumber of segoent
points in the profils

Diatances from the

runway end, ons for
ecach sagpent

Altitutas above
Tunwity

Atrcralt air spnods

RE|

R2

ad

TANLE 3-4,
FORMAT '

One numeric valus
(F8.0ft)

Paramater name of
< & chacacters,
Ta* and a nuasric
value

CAS, A2, "=, 95,2)

Pataneter nane

of £ b charactars,
"=", and a
nureric valus

(A8, A2, "=", F1.1)

£ 6 charactars
(4%, A2)

One intoger valua
(12

One numarie valus
or parameter
naas for cach
acgsent point
{FI0.2 IE.)

One nuseric valua
for nach aegmant
point

(F10,2)

Dne nuneric valua
or paramgter numa
for ¢ach negaunt

point
(P10 2)

b s Mk i et eI

*

DESCRIPTION OF THE USER INPUT

UHITS

VALUE DANGE DERAULT

feet, oetors
ar am

Knots

Usar's
cholee buc
mupt mateh

Dlatanco may net
exceed lanath
of rununy

20 to 230 fot GA of
CON nircraflt
0 to 500 for MIL

0

uvaits in nolse

curva

Peot, metars
af no

Feat

Knots

3 to L4

Yalua may not ba
=12 ta -1 ft ar
equivalent

1) 0 ro 250 i CoM
or GA and LF
altitude € JD0OME

2) 0 o 350 TF MIL
and 1f altitudo
< 3000 fe

1) W to 660 knots if
aleleade > I ft

{PART 5 of 19}

COHMENTS

Value cay be Input as a ponitiva ot

negative value hut it will ha converted to

n nogatlve value to Indicate A stopping painc
hoyand tha tanding threehold point.

Valid apaod parawater namas ars TAXL, PIHSP
and TERMSP and the values must ba pueh that
taxi € final € teratnal,

A maxieum of 8 thrust parametor names may
he usdds  Any nooe 1o accsptable excapt
STOP, TAXI, FINSP and TERHSP, Exomple
INLNDw2000.

Level 2 keyword to bagin approach profiles
aubsaction.

I the nanme is for & new usar-definad
approach profile, it must bo unique from
any date base profile namo ar other useps
dafined profile name.

Supgmunt points ara huabered from 1 to a in
the order tho atreraft tanda,

Last segmont cust have a negative valus or
he the parawater ~STOP", Tf# “BTOP" is used
it must be definod Iin tha appropriare para=~
natar sat for any aircralft which uses this
profila. Distances @ust ba monotonicatly -
dncreaning.

If an altituds s O than the Alstancs for
that segeent polnt must he < 0. For most
canea, tha altitudes should ba non

aacanding and tha plidaslope should be hatwesn
2.75 and 3.0 dogress.

Tha only valid paramator namos ars TAXI,
FINSP and TERMSP. Any nane uaad sunt he
daftned in the approach parametar net for
any atrcraft which uaos this profila.

For most cansa; tho apmada shandd ha pase

incrensing,
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KRYWORD

THRUETS

PROFILRS TARHOFY °

rr

SSQUENTE
WETGHT

EHGINE

£1-€

DIBTARCED

ALTITUDED

APEEDS

TIRUSTA

DATA ITEM

Altcrafc thrusts

Takooff profils naoo

flusber of sagment
polnts tou the profila
Waight of alrcraft

fiuabar of angines

pistancns Prom tha
funway end

Mtitude above vunvay

Arcraft ale spouds

AMreraft thruats

0.

R2

n

k2

2

R2

TANLE =4,
FORNAT

Cne numeric valum
or patamatar nama
for each segmant
point except the
laat one,

[FLD.2)

£ 6 characters
(ah,A2)

Ohe tntegar value
(12}

Onn nunorie valua
(¥7.0)

One intager value
(11}

Ono nunatie valua
for cazh sogment

paint
(FLO.Z te)

Ond numsrle valuo
for cach mogeent

peint
(F1n.2)

fne numeric value
for each sognent

poine
{F10.2}

One numaric valus
for cach pegment
puint cxcopt thu
last ony

(F10. 23

~

DESCRIPFTION OF THE USER INPUT

UHLTS VALLUE RANGE DEFAVLT

User's » 0

cholce it

mist match

unite in

nolae curve
1 to 14

Lha » 0 e 1,000,000
1t 8

Yact, noters > O

or na

faot 2 0

fnots 1) 0 co 250 {f COW

or GA and i

aleltudo € 2000 fe
1) 0 co 350 {f HIL

and altitude € NGO ft
3} 0 to 6A0 LT

aleteude > 2000 Fr

Unor's chalce 20
hut must mateh
units in aolse
[T

(PART 6 of 18)
cmomiTs

Any pavasater nams usad must be defined
tn the approach parameter aet for any
airerafe which uses this profile. A
naxipun of 0 unigue thrust nnimes can he
uead. - . .

Laval 2 kayword ko bopkn cakeoff profilas
aubsaction. .

1f the nams s for & nev user=~defined
takeoff profile it munt be unique fros
any datn hase profile name or othar user~
defined profile name.

HQegsant points ary puabersd 1 to n o
the order the aivcraft takes off.

Dlacancos myust hs monatonically in=
creasiog. FPor mospt cases, the acarting
dldcance should be O, indfcatinp char
brake ralooss occurs at tha Tunway start.

For sost cases, tho altituds should be
aon~dascending and tha first two valuea
ohould ba 0.

Por mast coses, the voluta lhoul:l be
non=decrensing.

Tha first thrust oust ba > all other
thtusts. The cliab pradfont munt be
0 ar > .08,



-t

KEYWORD DATA ITEM REQ.
HODIPICATIONS TAREOFP [H]
Takeof? modificacion R2
type and tndax
START Starting potnt of R2
tha modiftieatlon
END Ending point of 2
the modifteation
CRADIRNT= Climb gradient R2
TAXEORFS BY PREQUANCY: o
TRAX Track nane n
.
Y Runway naae n2
Langth of a atraight R2

BYRALGHT

track sopmont

t L]

T e e b £ 34 1t

TARLE 3-4, DESCRIPTION OF THE USER INPUT

irs YALUE_RANGE

& charactors fndox from 1 to 99
followed by integar

index valua In

parenthesca

(A8, A2,7(",12,")" )

Charactera A= or Peat LFf alei~ > O
U= followed by tudo; feat,
one aumeric valua getats or oa
(AL, "=", P8.2 Ft) {f dimtance

Chatactora A= or feot if alti- > 0
U= followad by tude} feet,
ong nuseric vilua notors or o
(AL, "=", FB.2 f£E) If distance

Ona numeric value > 0 to 1.0
(r5.2)

£ 4 charactars
{Ad)

£ 3 charactars
(A3)

Ong numaric valuo o, fest or > 0

{P6.? nm)

Latdd 147}

DEPAULT

{PART 7 of 19}
COHMENTS

Lavel 2 koyword to hegin takaaoff
modifleacions oubseccian,

Valid modifi{catlon typea are ALTRST,

TKOPOW, CLHPOW, OUTLVL, CIMGAD and

ACCVZF and apply only to comsereial Jar
alreraft, Indices are used to discins~

guinh hotwoan wodifications of the pame type
and are ueuslly numbered goquentially from 1 to
ne

The starting point is indicated as an
sltituda {A) or a dtstance (D). A atart
point is requited for all modification

typas. Tf the modification ia typs CLMPOW or

., QUTLVL and the start is A then the value sust

be » 400 fe.

The anding point is indicated as an

altituda (A) or a distanse (D). 4An snd
paint i requirtad For all modificacion

types oxcapt ACCVIF. The ond value must bo a
point in the profile which is later than tha
sturt point.  Far type ALTRST, the end polnt
mast he o diacance (N},

Only nodification cype CLMORD raquiras
a gradient value,

Lavel 1 keywords to bagin the cakeoff
operatfons goction. If a TAXROPFS Y
FREQUENCY: i prasent a TAKEOFNFS DY PEACHNTACH:
saction moy not aiso ha proment tn a piven
acanarfio. In thin section, oparations ate
glven by donceihing the teack and then tho
operationa on thet track.

Track nades must ha uaique For a plven rug=
vay, 1t may be aasier to giva mach track a
unique nama. —

Runuay name must ba ons dafined undar the
AUNWAYS subsackion wichip BRTUE.

The runvay nsme 1a followad by a descrtgtion of
the track which say have up to 16 sogments,
elther atraight, or laft or cighe turns. The
track is doscrihad in che oeder tho slecraft
operatlon waea it.

vt et I ST e e Y s



KEYWORD
LE¥T or AIGHT

OPER

STACR

D or
E ar
H

301

51-£

HoHeD,

DATA ITHYH

Turn angle in de~
araas ot heading, dnd
the tutn radlup

. Alrcraft typa for

the oporations on
this track

Stage nuabsr for
the cporation

Huaber of operations
on this track for

this atrerafc for this
tiap period (D, B or N)

Takoolf andiffcation
typo and index

TAREOFFS BY FRRCENTAGE:

OPER

AMrepate type for

tlia oparatlons

RrEQ.

n2

#2

s 2 sy

TAILE 3-4.

FORHAT

Onue Integor value, Angle in
dealgnator D or I, dograca)

oane punazic voluo
{13,1X,A1,1X%,
F6.2 na)

£ 6 charactors
(A4, A2)

One intsger valus
(11)

Ono nuneric value
(F7.2)

6 character name
followsd by {ndex
in parantheaes
(A4,A2,7(",12,")9)

£ 6 charactars

(A4, A2)

DESCRIPTION OF THE USER INPUT

UHITS VALUE RANGE DEFAILT

aAngle 0 co 160

radius > O
radlun in nm,
font, matera

1tal

20
HOMOD.

(PART 8 of 19}

COMHENTS

The turn angle way be describod in deproca

ef turn {e.g. JON) oc as a venulting degres
heading (a.ge 1000),  The angle and its
designator must appear on the sane line

of input, Tha keywords LEFT and RIGHT indicate
the divection of the turn.

The alrceaft nasa must bo ona sslacted
ot defined in the TYPES suhpection of the
MECRAFT aection.

A tokeoff opecation desecipelon (which -
baginy with tho keyword OPER) may contaln
values for sevoral stapan. HExanple OPRR
127100 STAGR L D=3 STASE 3 N=2, The takeoff
penfile for this stage must have hoon definad
by the usar or tho data dase.

Por each stage at loast ona non-sere D, E
of W valus must ba given.

The modification type and indax sust -
have heen defined under the HODIPICATIONS
TAKEOPE aubpection of che ATRCRAFT asction,

The modification, which aust imiediataly
procade a track or operation dafinition,
appllas to all tracks and coamercial jet
alrcraft aporationa which follow until another
modfficacion 18 spacifiad or uneil tha NOMOD.
command 1o used. The modification affacea nnly
data basa takeoff profiles.

Command uagd to tuen off a pravicualy used
tokeof{ modification,

Level 1 koyword to begin tho takeoff

operationn acction., If a TAKEOPFS ny
PERCENTALE: ix prasent, a TAKEOFFS BY
FREQUERCY; dgection may not he prosant 40 a
given scenario. In this section all aperations
arn deactihed First ¢nd then aach of the tracka
te given togecher with §ts psrcentages Par tho
dlettibution of MIL, OA and COM alreraft
opacnelona.

Tie atrceaft pase subt be one selocted

or definad ip the TYPES oubsection of the
AIRCRAFT neetian.

e e L e



KEYWORD

STACE

RWY

o1-¢

ATRALCNT

LEFT or RIGHT

PERCENT

oA

on all tracka for chia
alceralt typa for thia
time paried (D, E, or N)

Track nano

Runvay cans

Lanath of a straight
track dscgaent

Turn angle in
degraos or hoeading,
and the tuep radiua

+

Parcent of the com~
warcial altcrafe opare
atlons whiclh oceur on
thle track

Parcont of gonaral
avistion aircraft opere
atlons which accur on
this track

DATA ITEM REQ,
Stage nucber for Rr2
thu aperation

Nunbar of operations A2

h2

n2

TANLE 1-4, DESCRIPTION OF TIIE USER INFUT

FORHAT UHITS YALUE RANGE

DEPALLT

Ooe Intagar valua tta?

(n)

|
=

One nusaric valua
{¥1.2)

£ 4 charactera
(A4)

£ 3 characters
(A3)

Hm, feat or > 0

uaters

Oae numertic valus
(F6.2 nm)
Angls 0 to 160

One Integer valus, Angle in

dosignator D or N, dogreas; radiue » 0

ono numaef{c valua radfus in na,

(13,10, AL, 1X, fant, or

F6.2 nm) aatars

One numerie value Q to 100
{F5.1)

One numeric valua 0 to 100
5.

L

e - 2o A AT faa, s e

(PART 9 of 19)
COMMENTS

A takeoff oporation description (which

hegina with the keywsrd OPER) nay contain
values for saveral skages. Example (IPER
122100 STACEZ 1 De) STARE 1 Jm2, The takwolf?
proflle For this utsge muat have heen defined
by the user ar the dats base.

For sach otage at least one non-zara n, R
or N values nust ha given, '

Track names guat be unique for a givan run—
way, It may he sasler to give each track a
uniqua name,

Runvdy namo sast be one defined undar the

- RUNWAYS aubsection within SETUP.

Tha runway nama in Ffollowed by a dasaripcton of
tha track which may havo up to 16 adgsonen,
slther straght, ot laft or cight tutns. Tha
track Lo descrthed tn the order the aircraft

cpuration waes Lt.

The turn angle may ba descvibed in dogreen

af turn {a.g. 30D) or as & resulting dograe
hoadtng (e.g. IN0IY. The angle and its
dealgnator muat aproar on tho same line .
of input, Tha keywords LEFT snd RICHT indicate
the direccion of the turn. '

Kayword to indicate that tho peccant
distribution of operacions for the tracks are
to follow. At lenst ans COM, GA or HIL must be
non-zera far sach track. Por edch: category,
the sua of paccantapes over all tracks must
aqual 100,




TABLE 3=k, NESCRIPTION OF THE USER INPUT (PART 10 of 19}
KEYWORD DATA ITEH REQ, FORMAT ' {INITS VALUE RANCE DERAULT . COMHERT#
fniL Parcent of ailitary 1] Ono nuacrie value . 0 o 100
altctalt oporations {(r5.1)
wiifeh occur on this track
MOD. Tskeoff modification o & charactar nana HoHOD . The aodification type and fndax auat
. typa and Index followed by fmdox have heen defined under tho MODIFICATIONS
in paranthesea TACENFF aubsection of the AIACRAFT anction.
(A4, A2,"(",12,7)"7) The modification, which oust immediatcely
precede 8 track daftniclon, applisa to all
tracks which fallow {and conmequently to all
commgrefal fat oporatioms on thoas tracks)
until anothsar modffication is spacifiad or
until the KOMOD. commond {a uded. The
sodlficacion alfecta oaly data bosa takeoff
profiles. - . B : !
HOHOD. [»] Command uaed to turn off & praviously used
takeoff modification.

LANDINGS BY PREQUENCY: 0 Lovel 1 keywarda to bagin tha landiog
aperations section. I a LANDINCS MY

FRESIENCY: aectlon s presest, a LANDINGS DY
FERCINTAGE! muy not be present fn the sape
scenarfo. In this section. oparationa are plvan
by describing the track and than the oparations
on thut track.

-

TRACK . Track noas i 02 < 4 characcars Track namea muat be unique forf a given tun~
o T W way. Tt may be eaaiar to glve sach Erack a

unitue name,

144 Rupuay nase 4 € 3 chatactars Tunwvay nome must ba ons defined undar the
) - (A1} RUNUAYS subssctlon within SETUR.
The tunway nace is followed by a deoeription of
the track which say have up to 18 segmonia,
L elther atealght, or left or fLght ‘turne, Tha
. track i¢ doscrihed in the arder thoe afreraft

' ' operdtion wden it
HEADItG Initisl approach 0 One fnteger value Degese of 0 to JEO The initial hoading is raquiced 1f the
headlng of tha alr- ) (13 heading dopignator ia nead to dascriha the track
eraft an appeoach turna (aoe LERT or RIGNT halow).
ATRAICHT Length of u atraight %2 Ona nusetic value Na, feat of > O
’ track dogment €Ph.2 nm) meters




81-¢

LEYVORD
LEFT or HIGH?

DATA ITEM

Turn angla 1o de-
groas ot heading, and
the turn radlus

11,19 Arecpaft cype for

the oparatiods on
thia track
FAOP Approach peofila
name
g or Humbar of operations
E or on this track for
| this aircraft for this

clae parlod (N, B or N)

LAUDINGE BY PERCEHTAGE;

AMrorvaft typue for
tha cpuratlions on
thia teack

OFER

Apptoach profila
namne

Hunber of oparationa
ah all tracke for
thia alrcrafe type for
thia tine parled (D, B
or ) *

Y
a0
L

TRACK Track oape

RiRY Runway nape

TAMLE 1-4. QRYCRIPTION OF THE USER INPUT

RER. FORHAT URITS VALUE RANGE DEFAULT
/2 Ont fnteger wvalus, Angle in sngle O to 360
duvalynutor T or N, deprems; vadius >
ane numeric value raliua ipn na,
(13,1X, ALK, taet, or
F6.2 am) meters
n € b charactors
T (KA, A
R2 £ 6 charagtera
(M, A2)
/2 Ona nuaecic valye >0
(P7.2)
0
2 ¢ & characters
T (A A2)
n € & charpetocn
(a4, A2)
R2 One numerlc valus > 0
(F7.2}
n2 ¢ 4 ¢haracters
(ALY
w2 £ 2 charactara
(A1)

Y

pan YT

7
N

e bt Aumine e i

(PART 11 of 19)

COMABRTS

The torn angle may he dascribed in deftuss

of turn (a.g« IND) or am & cesulting degroe
healding {n.g« 100Y. The sngle ond its
daalgnater aust apprar an tha asume line

of input. The keywarda LEFT and RIGHT tndicata
the ditvectiaon of the euens

Tha afrcraft name must be gne selected
or defined In the TYPES subsection of the
ATRCRAFT meckion.

Tthe approach profile nane aunt be ana
fraom the data bage or one previovaly defined.

At leawt one non~xevc N, B ot N
value suat ba given,

Leval 1 keywarda to bapin the landing
operatlons asccions TF a LANDINNS WY
PERCANTAGE: 1o pranant, LARDIHGS NY PREQUERCYY
may not he present 11 & glvon scenarios In
this nectlon all cpecatlons ata deaerihod fivat
and then each of the tracks ls given togather
with ita percuntages fof the distribution of
HIL, GA, and €M slreraft oparntions. .

Tha aftcralt nass must he ono solactad
or defined {n cha TYPES syhssction of the
ATRCRAFT avcclion, .

Tha approach prafile nane nust ha dne
from the data hase or one provioudly defined.

At leaat gne nan-gecro D, B or N
valua muat ho givan.

Track namos oudt be unique for x4 given fup-
way., Tt may ha casler to give vdch Erack a
anique nadds

Auwoway hame puat he ons dofinad undar the
RUNMAYS subsection within SETUP,

Thé Twmay wean i foilowed by a desceiption of
the track which moy have up to 1A segmentn,
efthar weralpht, or left or right turns, The
tengh lg deseplbgd In the prder tha alrerafr
amigation usvs (£




KEYUORD

lIEARTHG

STRALOUT

LRFT or RIGHT

PRRCERT

con

61-E

QA

HIL

, ' h
DATA TIENM REQ.
inttial approach 0

honding of the atr~
craft an approach

Length of a straight L H

, track secgaont

Turn angla in n2
degroco o heading,
and the turn cadilua

Farcent of the com- 0
marcial alrceaft opec~
atlons which sccur on

thiw teack

Pareant of ganaral 0
aviation atrcraft oper=
atlons which occur on

thia trock .

Parcent of military o
alecraft operations
which accur on this traeck

TOUCHGOS DY PREQUENCY: [}

PR SN VPRV SYRE TR FEN

U TR b Ml b St &1 2 1 ot Lo et

TABLE 3-4,
Folour

Onu Lnteger valus
(1)

Ona numsric valus
(P5.2 tm)

Ona lnteger value,
degignator O ot i,
one numoric vaolua
{I3,1%,AL,1X,
F6.2 nm)

One nuseric value
(F5.1)

Otie pumerie valuo

{F5.1)

Oas numezic value
{#5.1)

5' » chaiaciecy

(a4)

T

DEBCRIPTICH OF TifE USER INPUT
URLTS VALUE RANGE DEFAULT
Dagres of 0 to 360
hoading
Ma, feskt or >0
motors
Anglo in Angle O to 340
degraes; tadiug > 0
radlua in nm,
feet, ar
neters

0 te 100

0 to 100

¢ o 100

(PART 12 of 19)

Longents

The Inttial heading fe requited 1P tha It
donignator is used. to dakeribhe the crack
turnd {sce LEFT or RIGHT helow).

The turn dngle may bo desertbed in degroas

of turn {e.x. 30D} or as & temulting depees
heading (&.g. 1000). The snple and ics
dealgnator muat appear on the pare line

of inpuk. The keywords LE#T and RIGNT indicats
the direcrion of tho turn,

. Fayvord to indicate that the parcent

diatribution of operationa for the tracks ars
to follow, At lesst one &M, GA or MIL zust he
non-garoe for each teack. Por sach category the
uau; of parcontagen ovar all tracks euat snual

Loval 1 keywords to begin tha touch-and-go-
operatione sectlon. TF a THUMNCDS Y
FREQUENCY; ia predest, a4 TOUCHGOS AY
PERGENTASE: nection may nok ho presant in a
gtven scenario. Tn this acctioh, epefations
arn fiven by deaccibing the teack and thea the
operationa on that track,

Teack names swot be unique far . glivan run=

way. It may bo easier to glvs each track a
uninue name.

[P



—HY

STRALGHT

LEPT or WIONT

o¥ER

3TACE

0z-t-

track segmant

Turn angle in degreem Rn2

ot heading, and the
turn radlue

TOUCHCOS BY PERCENTADE:

oFen

A
LT

O

Areraft typa for n2
the opuratlona on
this tenck
Stage nuaber for n2
the opuration
Approach profila r2
name
flunber of operacions R2
on this erack for
thia alveraft fot thim
time period (b, B ar W)

]

t

Alreraft typs for R2

the oporattons

DATA 1TEM REQ.
Kunway nana RZ
tength cf o atraighc n2

€U T ety ad i ks a byt e i % ek ynmi i s e e

TABLE 3-4. DESCRIPTION OF THE USER THPUT

FORHAT UHITS VALUE RANGE

£ 3 charactars
(A3}

na, foet or 2> O
matats

One numeric valus
(6.2 nm)

angle 0 to 360

Ona integer valua, angle in de—
radiva 2 O

deaignator D or N, Brecs; ra-
one nunerle value dluo in pm,
{13,1X,AL,1X, fegt or
F6.2 nm) matats

¢ & chacacters
(A4, A2)

one Integer valup 1 ta?

£ 6 characters
T (AN, AD)

one puwneric value 20
(P7.2}

£ 6 charactara
(A4, AZ) .

-

{PART 13 of 19)

coneenTs

Rutiway name muat he ona dofined under the
RUIMIAYS mubsactlon within SETUR,

The runway puase ia followed by a dameription of
the track which may hoaws up to 16 nemments,
elithar straight, or left ar pight turna. The
track 18 deaccihed In tha order the alreraft
operation nnes it. '

The turn angls may be described tn dagroas
of turn {a.g. JOD) of as a resulting degrac
heading {a.2. 100H)., The angle and its B
designator oust appest on the same line

of Input. The keywords LEFT and RICHT
indleate the direcclon of the tutn.

The alrceaft name must be one aslsccad
or defined in the TYPEI subacction of the
ATRCIAFT esuection.

A touch-and-go operstion description (which
haging with tha keyword OPER) may contain a
vaJut for unly'onc sbape. Fxanpls OPEA
727100 STAGE 1 D=3, The takeaf! profiles for
this stage must lave heon dofined by the uset
or tho data hase.

The approusch profile nasa pust he one
fron the data hasa ot ane previounly definad,

At lonak ano non-gzero D, B or N
value munt bo givens

Lavel 1 keaywarde to begin the touch-and=-go
opetationa saction, If a TOUCNCOS DY
PERRENTAGRE: 1s preadnt, & TOUCHCOS MY
PRENUENCY; wmay not be pronent in a given
scetario. In this section, all operationa ate
dogerihed First and then each of tha tracke Is
given topethus with Lts percontages for the
diutribution of HIL, GA, and €M nircraft
aparations.

The aireraft name must ba ano selected
or definad in tha TYPES suhsuetion of the
AIRCUAYT sectlon.



L P S,

KEYHORD
STAGR

fFROF

Z3o
20
n "

TRAK

L1

1€

- BTRALGHT

LEFT or RIGHT

PERCENT

oo

GA

! - A T AL St

DATA ITEM

Stago nuabar for
the oporation

Approach profile

nane .

tHuaber of opurations

on all tracks for thie
alrctaft type for thia
time peried (D, E or N}

Treck naas

BRunvay naze

Leungth of a arcaighe
track sagaent

Turn angle in
dogroas or heading,
and the turn radius

Parcant of the ros-
worcial alrcrafl vpoe=
ations whiell occur on
thilg track

Percent of gensral
aviatlon alrcraft opar-
ptlonu which accur

on thiw track

REQ,,

it

| i¥

k2

TADLE 1-4, DRSCRIPTION OF THE USCR IRPUT

FORMAT UHETS VALUE RAHGE

One integer valua . 1ta?

(m

£ 6 characters
(A&,A2)

Iv
o

ona nusaric value
(r7.2)

£ 4 charactora
(a8

£ 3 charactars
(AY)

Ong numeric value Na, faot or > 0O
(F6.2 nm} aetore

Augle 0 to 360

One Integatr value, Angle in
todlua > O

doaignator D or W, degreca;

ohe numotie valus eadfun in o,
{13,1X,AL,1X, feat, or
F6.2 nun} natars

Ona numeric value 0 to 100
{Fi.1)
One numeric value 0 to 100

(F3.1)

{PART 14 of 10}
COHMENTS

A tauch-and=pa operation description (which
begina with the keyward OPER) may contain a
valur For only ona. stage. Example OPER
727100 STASE 1 D=3, Tha takeoffF profile for
thin atags must have beon dafiped by the uaer
or the data basa.

the approach profile name tuab- be one
from the data hape or one praviousnly dafined.

At least ooe non-zera D, B or N
valug sust be plven.

Track namen must be unique for & given tun~ '
way, 1t may he sasater o giva sach track a
unique nane.

Aunway nase must 4 one defined under the
NUNWAYS subaoction within SETUR.

The runway nama ia followed by s description of
the track which may have up to 16 .
scgaonte,elther acralight, or left or cipht
turng. Tha track {8 dancribed in the acder the
alrcrvaft opuraktion usus it.

The turn angle may be deseribed in dopraos

of tura (e.p. 30D) or am a romulting depros
heading (B.gs 100HI).  The angle and its
designator must appear on the aama line

of input. The keywords LEFT and RICIT indicata
the dlraction of the turne.

Keyword to todleate that the psteant
ditatelhucion of aperationa for the tracks are
to follow. At lcast aons O, OA or MIL must he
nan~znra for oach track, PFot aach catogoty tha
gum of parcantagcd over all tracks oust aquul
1na,



nit

FROCRES

NOVERIFY,

VERITY.

WERQTE,

EEROTE.

NOMARM.

Tt

WARN,

DATA BASR

PLOT

FALR

01

tarp

L )

FREVIEH

7 *39)

DATA 1T

Purcant of milicary
alrerale opatations

a0,

0

which ocenr an this rrack

Atroraft came

Holea Qurve Aame

Approach parasster
aat naso

Takeofl profile naus

g

B

TABLE 3=4, DESCRIPTION OF THE USER INPUT
FORMAT UN1TS VALUE RANGE
Ono nuaetic valus ¢ o 100

£ 6 charactars
(A4, A2

£ 6 charactars
(A&, A2)

£ 6 characters
(A%, 42)

£ 6 charactors
(A4, A2)

HEPAULT

VIRIFY,

VERIPFY.

EXECUTR,

EX{CUTR,
HARM.

HARN.

i e i g e i s o

{PART 15 of 19)

COHNENTS

Leval 1 xeyword to bogin tha process cosnsnds
section. .

Bupresamss varification of the fopur data.
NOVERIFY. must occur bafare any GAID, CONTOUR
or NETRIEVE communds,

Blacts optlon to varify, Mot nasdad unleas
HOVENIFY. pravicusly usad.

Supreqsnas axncution of the sodsl, MOEXECUTE,.
miut oceur befors any ORLID, CONTOUR or PAEVIEM
cosaanda.

Blucts option to azxacuta. Mot asedad unlass

NORXECUTH. praviously unad.

fuppresmas unl'nlni sassages from the nodules
until tha UARN, command is given.

Raquauts tha printing of varning masssges froa
the modules. i

Lavel 2 Rayword ¢0 indiata that commanda follow
to priat inforsstion from Cha data basa,

Cteatas & plat of sach of the data ssts
raquasted for pint, Musk lemodiataly
follow DATA BASE kKeyword,

Peints the full depeription of s data hasa
aiceralt, kncluding noiss Cubve, approach
pavasstar sag, and all cakeoff profiles.

Priate dats base nolas ougve data,

Printe data base approach parasater set
dallnition.

Prints data beax taksolft profila
deseription,

Indicatan the and of the DATA BADK PRINT Hodula
input data.

Loval 2 Xayword to indicata that commaida
follow for tho PRUVIEM todula whieh plata
trackn und opaerations on the track. Thoe tracks

and spEvatlions mdéb ba onge daliaed peavivueiys



ATRACK
RLZE

[ LY

-t

STAAT

aTEp

s1ze

ar

DETALL

CIHTOUR

AT

HITH

T 3w

DATA TT2H ARQ.
Hoiss curva name o

Takeoff profile name 0

0
Papar X sxiv snd ¥ 0
axis longthoe
Elot dcals 1]

Plot origln poaition O
{X,Y) to inchos

relative to tha lower
lafc coroer of tha paper

a2
Hekrics for which o
#rid calculationa
afs Lo be mada
TA thrashold 0
Stactiog X and ¥ ¥
coordiantas of ths
artd
E and ¥ facramants [+]
Humbar of X grid 4]
valusa
Huabar of T geid a
values

[*)
Hatrds for which [+]
contour calculacions
AC® Lo ba made
Lavels at which the [}
contour Ia to ba
cslculated

o

TAME J-4. M. ATION OF THE USER INPUT

N

1

{PART 16 of 19)

FORHAT NITs VALUE_RANGE DEFANLT CUINMENTS
4 6 charactera Flots dota base and imout £ila noine
(A4, A2) curve cobles av noloe ve,. distance,.
4 6 characters Plocg dato base and lnput file teheoff
(Ah,A2) profile duscriptiona,
Flote all tracks in the input filae,
2 nunerie valuea inches >0 8.5 by 11
(FB.1)
1 nuueric valua ft/in >0 8000
{F8.0)
2 nuseric values  inches al Automatic
(F8.1) cantaring
Indicates tha gnd of tha PREVIKY Hoduls loput
data.
< A charscters LoN Hecrics sre LDN, NRF, TA, and L2Q.
oe e:::n)utrlc From one to four mecrics pay be salectad.
Ons numeric value dB 35 to 15 dBA 83
(rs. )
2 numocie values  feot, matera Confdinates are In talatienship to the
{ra.o re) or ns rutway (0,00 polat.
2 nuascic valuas  feot, motars 20 0 It the X(¥) increwant > O, then the
{F8.0 It} or na nuatar of X{Y) valuss munt ba > 1.
Ooa Integar value pli] 1 It tha nuaber of X valuzs >1 then the
{15) X Incressnt must be 3 0.
Ons integet valua » 1 It the nusber of Y values D] then ths
113) Y incrasent sust he >0, '
Rapword to Lndleata that o« Datailed drid gaport
ta desired In addicion to the Standard Crld -
Feport. A maximus of 20 palnts may ha ia tha
Arid §P a detalled raport (s requastad.
£ 4 charactera LON Only ons of the matrica Lo, WEF, TA, aad
(A4) 65,75 L4Q may be chosen, 1f no metric is

One pueeric vslue dB
for each level
{F6.:2)

ARS8 NRVIZW APFRNDIX B DEFORE RUNNING COHTOUR PHOCESS

20 to 30 if NCF, LDN
55 to 85 1f LEQ - 65,13
or LI, D, to

350 LE TA

aslecied, the pstric and lavels cover: to LINM
&) and 73,

A maximum of 10 levels may he selsctad.
If no lavals ars selectad, the mstric and
lavels cevert to LAN A% aad 75,

Indlcates that sslectad COUTOUR options Follew.



TARLE 3-4, DROCRIPTION OF THE USER LNMIT (PART 17 of 19)

vi-t

KEYWORD DATA ITIM APQ.  FORHAT UNITS VALUE RANGE DEPAILY CIMUENTS
RAHE Contour nass undar [} £ 6 charactors Any unique nase;  Blanke Whanever a naas is piven, tha cantour dats
which the contour s (AN, A2) a maglmua of 20 is maved for rotrieval during & later
to bo savaed can ho saved in execution of the modals Otherwise, che
any ano acanario dats la writtan ko A seestch fila, Data can be
retrisved during tha current run from slther of
thase filas, .
TOLERANCR Contour valus toler= -] One numeric valus dB 21 1.0
ance .
ISTART Hindow lover laft X [+] One oumsric valus Faot, metors =50000 AlL Pour window coordinatas must be spaci~
caordinace (B0 Pe) ot nm Fled, otherwipe tha defsult {8 used, i.0., the
whola window requirsd to sncompass tha lowost
Leval contour.
8TANT Hiodow lowsr lofe T o One nuasric valus Caot, satets =S
coordinate {(rn.0 tc) or nm
ABTOP Window uppsr tight X ] Onm nunceie valua fest, setora 50000
coordipate {rd.0 fe) or nm
. Yamor Hindow uppar cighe ¥ [} Ons humeric valua leat, motars 20600
coordinace (FB,.0 It) or na
AEPFORT [} REPORT Balacts princing of chs CONTOUR waport: Unlams
HORRPOMT fm usod, AEPORT 1s sutomatic.
HOREPORT [+} REPORT Supprasass printing of che CONTOUM raport.
#Lor Roquests plot of tha centour.
(V5] Paper X axts and ¥ © 2 numsric values Inches N 8.5 by 11 '
. sxia lengths (rd.1)
acaLe Plat scale 0 1ousertc valus  ftAn b ‘8000 ’
. (Fb.0}
ORIGIN Pot origin pooition ] 2 nuseric valugs  Inchow P Automatie
. {X,Y) In 1nchea {ra.1) eenteriog
relative to tfe lover
Yaft cornur of the papor
TMPACT n Raguaats IMPACT report for tha contout
CANTEBIAN Cartusian coordinates nz 6 nuastic valuas [ost, mstara Painte ara requirad £o axtract census dita
or nm (which is storad by goographle conrdinatea)

\‘\mj

of three non-colinear
polats {X,¥)

(r8.0 ft)

O

for this atepart (which 1s tescribad in
carcosian coordinatas),



KEYWORD

GEOGRAPHTIC

RETHIEVE

AT

WITH

v
N
L

HAHE

XBTART -

YETART

xgror

YATOP

REFORT

HOREPORT

pLOT

DATA ITEN

Geographie coardi~
nates of the name
thewse non-colinear
potats {lungitude,
lacleude)

Contour lavels co
ba retrisved

Hage of ths contCour
to be retriavad

Hindow lower laft X
cancdinata

Hindow lover lefe ¥
contdinnce

Hlnﬁou upper right X
coordLnute

Hindow upper right ¥
roordinote

"

R2

)

DESCHIPTION OF THE USER INPUT

TABLE 3-4,
FORHAT URITS VALUE RANGE DEPAULT
3 nuseric valuea  degroce, longitude ~180
for each of 6 alputes to 180
coordinntes and aecands  laticuda =90
(#5.0, F3.0, F4,1) to 90
One numeric valus dib 20 to 50 Lf NRpF, ALl :
For aach laval 55 to 85 {E1EQ  levols
(r5.2) . or LDH, Q.5 to used to
160 L2 TA craste
the
contour
£ 6 charactars Nlanks
(Ak, A2)
One nuaaric valus ft, macers CORTOlY
(F8.0 ) ar nm tiindow
One numeric valus Ft, maters CONTOUR
{F8.0 £t) ot nu Hindow
One nusatic valus ft, maters, CONTOUR
(F8.0 £t) or na Hndow
Ooe puaeric valus [, oatora, CONTOUR
(rB,0 fr) or no Window
REPORT
REPORT

S . (’\\

{PART 18 of 19)
COHMENTS

Directions N and E are positive and 0 and ¥
aro nepative, The thros painca munt ba
input in tha aana order as the thres
cartealan coordinate painta.

Raqueste retciaval of contour which 1s (1)
eavod in an old grdd fila, (?) has baen savad
on the new geid File or (3) ham Just hoen
weitten to cha scrvateh grid file. In the Flrat
two cancs tho NAME muat bo specified in order |
to ratrieve it. In che third cave, no HMME [s
roquired but the RETRIEVE coamand must dicactly
follow tho CONTOUR command which craatad tha
cantour on the seracch grid file.

A maxloua of 10 lavela aay ba molectad
and they sust ha lavela umsad to craata
the cantour.

Indicates that sslocted RETAIEVE opticna
follow,

If no nams ia specified, dats is cetriaved
from the seratel grid fila,

All four vindow coordinstos must ha

npocified, otherwisn tha dofault s usmad, 1.0.,
ths window uged to create the contour. The .
retriovod window should 1ie within the CoNTOUR

window.

falucts printing of che CONTOUR repore. Unlaan
NORBPONT is uded, REPORT i automacie. A
least one typs of raport (REPORT, PLOT or
IMPACT) must hs aelected under a RETRIEVE
eanannd.

Suppressss printing of the OONTOUR repoft.

Ruquests plot of tha contouf,



RYWORD

BT

SCALE

ORIGIN

IHPEACT
CARTESIAN

GROGRAMNTC

9¢-t

ﬂfmo

DATA ITEH REQ.
Pupar ¥ axia and ¥ 0
axis lengths

Plot ncale [1]
Plot origin pasition [}

{X,Y) in inches
relative to the lowee
luft carnur of tho paper

4]

Cartanian cooctdinatos R2
of three nop-colinent
polnts {X,Y)

Goographic coordi- k2
fates of the game

thran nen-colinear

potots {(longitude,
lacitude)

. o«

TABLE J-d,

FORHAT

2 numetic valucs
(r8.1)

1 nuserie value
(F&.Q)

2 numeric valuan
(¥8.1)

6 nueric valuea
(FB.0 ftr)

3 nuoeric valuos
for each of 6
courdinaten

(F3.0, F3.n, F4.1)

RESCRIPTION OF THE USER IHPUT

UNITS VALUE RANGE
lachiea >0
fefin »0
inchaes 20

feat, maters
at nm

dagreen,
minuten
anil neconds

T e i s T i I e i e

longituda ~LAD
to 180
Intipude ~90
ta 90

DEFANLT

K% by 11
fooo

Automatic
centaring

{PART 19 of 19}

COMHENTS

.ﬂaqunltn IMPACT report for tha contour.

Polntu are vequired to oxtract censua daca
(uhich ta etorad by geographic enordinaten)
Far this aitvpore {which is described in
eartealon conrdinntes).

Ditections H and B ave positiva and 8 and ¥
are nopative. The thrae polnta must ho
input ip the aamo ordar us tha thros
cartaslan caordinute pointa.

Level 1 keyvord to ipdicate tha end of the user
Lnput data.

it b e bin ey A g T



BEGIN.

SETILN2 .
TITLE <AMNUIAL AVERAGE EXFOSURIE AT AN EXAMALE OF A MEDIUM HUE AIRFORT?

AIRPURT <EXAMFLE (MHA) >
ALTITUDE 23 TEMFERATURE 12.84

RUNWAYS
AW OFL~27R Q O TQ 4E7  -497 HEADING=22
RW 27L-0%R 403 =1410 TQ ~4%20 -1044 HEADING=2172

RW 25=17 7285 1366 TO 4407  £742

Lt

FIGURE 3-1. SAMPLE INPUT FILE (PART 1 OF 7)
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AIRCRAFT:

TYFES

AC TAT200

AC DIZ1070

AC 707320

A A0

AL 727200

AL D0

AT SAMTF

AL IZOMESER

AC 274 CURVE=2S0C20 FARAM=HELT STAGE 1=HORFLT

CATEGORY=FGA

NOTSE CLRVES
M 2850050 DY & = RY &
EFNL.
THRIESTS 1 = a2t
200 0.2 1.2 P72
400 SN B7.2 R
EQ0 EC | =L Fo N
1000 7.4 20,7 S37.4
2000 Ta.7 T3 1 et
4000 A7tk G, 2 T77.2
AQDD 3.1 & 77
10000 S, 2 7.4 SELT
==l .
THRLETS 1 = b
200 TS, A =
400 =g, 2 Z1. 5
400 1.8 B, 0
1000 TE e =
1.0

131t 2

L

W0
i e
Fali
N

[T
L d
LR

L~

2000 Tl H.

4000 &Jjﬁ . 0 ’:"E’-. Ll 75 . é-

£000 1.5 At 2 =P |
10000 STz Sh.E £741

FIGURE 3-1, SAMPLE INPUT FILE (PART 2 OF 7)
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B

NOECH.
AFFRDACH FARAMETERS
AR HELI WEIGHT=10000 ENIIMNE=2 ITOF=1
TERMS=1&0 FINSE=160 TAXI=1&0
LEVARP=3 SILND=Z

INT.NM.

FRUFILES APFPROOCH
FF ALT3L SEAENTS=7
DISTANCES 10, & 5. 3. 1. =164 STCP
ALTITULES 3236 2400 1444 1007 70 8] :
SPEEDS TERMEP TERMES® TERMSF FINSP FINSE  FINSFE  TAXI
THRUSTS 30APTS IDARTS SDWPTS  SILND  3DLND REV

PF COFTR SEGMENTS=7
DISTANCES 3.9 3.1 - 1.4 O,2 e 0
ALTITUDES 2300 2000 1500 1000 500 0 0
SFEEDE FINSE FINSF FINSP FINSP FINSE FIMNSF TAXI
THRUETS ZLUND 2DLND RDLND CSOLMD S0CND S0UND

|
N
o

ECHO.
FT.

FROFILES TAKECFF
PF HORFLT SEGMENTS=E WEIGHT=10000 ENGINES=2

DISTANCES ] 1374 4126 &ET74 A2T7T7 PE24 10000 1EO00
ALTITULDES Q o] 500 1000 1000 1500 13500 1500
SFEEDS e 1450 140 10 150 140 1&0 140
THRUSTS | 2 2 = P 1 1 1

INT.NM.

MORDIFICATIONS TAKEDEF
ACCVZF(1) START A=700

FIGUKE 3-~i. SAMPLE INFUT FILE (PART 3 OF 7)
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TAKEDFFS EY FREJUENCY:

MOD. ACLVZF(L) .

TRACK TR1 RWY O%L STRAIGHT 4.1 LEIFT S H 1.4 STRAIGHT 50
OPER 747200 STAGE 1 [=1.1 STAGE 2 D=l.1 STAGE = D=1.1
CFER DIC10320 STAGE 1 D=1.5 STAGE 2 D=2,5 STAGE 4 [=Z
CEER 727200 STARE 1 D=3 N=.5 STAGE 2 [=2,4 N=. 4

STAGE = D=1.2 N=.d
OFER T0920 STAGE 1 [:1-26.5' =0 STAGE 2 D=3 N=. 3
STAGE 2 [=1.3
NCMOIL.

TRACK, TRZ RWY 27R STRAIGHT 4.1 LEFT &2 1.6 STRAIGHT SO
OFER DC1020 STAGE 1 D=l1.5 STAGE 2 E&ns "TAGE el o
STAE 4 D=1 STAGE % D=, '5 STAGE & I=.5
COFER 707320 :-TACE 1 D=2 Nz. 5 h.TAEvE ) L S N=1
STAGE = D=) STAGE 4 I:l==.¢.4 STAGE =
_ STAE é- L=, &
ER AZOO STAXE 2 [2 STAGE 3 L=1
COFER 727200 :-TAUE' 1 [=4 N=1 STAGE 2 [=4.4 N=l.4 STAGE & D=1.8
e, 4
COTRACK TRS RWY OSR STRAIGHT 1.2 LEFT 15 0 1.0 STRADGHT 1.4
RIGHT S7 D 1.8 STRAOIGHT .S RIGHT S0 0 1.4
STRAIGHT 'S0
CPER 707320 STAGE 1 L2 N=.5 STAGE 2 D=3.5 N=1 STAGE 7 [=]
COETAGE 4 D=1,.5 STAGE S5 D=5
CFER 727200 STAEE 1 D=2l N=X.'5 STHE 2 D=14.5 N=4
STHEE 3 [=2 N=.5
CFER DDP30  STAGE 1 [=24.5 N= 5 STHHE 2 D=5 N=.5 STAGE 2 [=1.5
TRACIC TR RWY 27R STRAIGHT 4.1 LEFT 230 M 2.2 STRAIGHT .-0
FER GAMTF STADE | D=3 =, 1
TRACK, TIRS RWY 235 STRA GHT S
IFER COMTE STAGE 1 D=18 Nol.S5 STOME 2 Ds12.5 N=l
CFER COMSER STAGE 1 D=13 N=1
TRACK, TR& RWY 17 STRAIGMT 50
CRFER GOMTE STAGE 1 D=4 N=,5 ZTAGE 2 D=d.0
DFER COMSEF STAEE 1 D30 N=3
TRACIK TR7? RWY 17 ¢ TRAIFHT 1.5 RIGHT 228 H .25 STRAIGHT =
LEFT 245 H 1.0 h-TRAIGHT =0
CFER S5-~74 STAE 1 El

og-¢£

FIGURE 3-1. SAMPLE INPUT FILE (PART 4 OF 7)
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LANDINGE BY FERCENTAGE: .
CPER 747200 PROF=STOGL D2 N=O
CPER DC1030 PROF=STIGD D=22 N=2
OFER 707320 PROF=ALTIN D=2 N=2
COPER A300 PROF=STIED D=2 M=
CPER 727200 PROF=ALTID [=70 N=10
OFER DCV30 FROF=ALTID [=70 N=4
CFER GAMTF PROF=GAED D=2 hed
CPER CIMSEP PROF=GAZL D42 N=D
CPER S=76 PROF=CUFTR D=5

TRACK TRE RWY 27R STRAIGHT S0 RIGHT &2 0 1.5 STRAIGHT 4.2
FERCENT COM=72 GA=O0

TRACK, TRY RWY OR HEADING 240 STRAIGHT SO RIGHT 272 H 1.5 STRALEHT 7

FERCENT CM=23 1360
TROCK TRIO RWY &3 STRAIGHT S0 FERCENT COM=Q GA=30
TRACK TR11 RWY 17 STRAIGHT S50 PERCENT CI¢=0 3A=70

?’.
w
=,

FIGURE 3-1. SAMPLE INPUT FILE (PART 5 OF 7)
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TOUCHGOS BY FREGUENCY:
TRACK TR14 RWY 17 STRAIGHT 3 LEFT 180 D 2.
LEFT 130 It 2.0 STROIGHT
OFER COMSEF STAGE 1 PROF=GAID Dezs

FIGURE 3-~l. SAMPLE INPUT F
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FROCESS:
FT.
NOWARN,
DATA FASE
rAIR A3BCO
«NO1 COASEF
#END
FREVIEW
#TRACK TR14 RUNWAY 17 AIRCRAFT COMSEP STAGE 1 FROFILE GASD
: xEND
HARN.
GRID NEF LIN TA START=-3000 1500 STEF=1000 700 SIZE= 2 BY 3
ORID LEG TA DE4=73 START=11000 2000 STEP=CG O SI2E= 1 BY 1 LETAIL
t-’u CONTCLIR LIN AT &% 7%
w WITH NAE=CASE1
CONTOUR NEF AT 30 40
WITH TOLERANCE=g, S
KETART==10000 YSTART=~3000
XETP=15000 YSTIRF=S000
NOREPORT
FLOT
RETRIEVE AT &5 75
WITH NAME=CASEL
NCREPORT
_ PLOT SIZE=11 &5 SCALE=S000
END.
FIGURE 3=1.. SAMPLE INPUT FILE (PART 7 OF 7)
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Each user input file must start with the keyword "BEGIN." and ferminate with the
keyword "END.", The following subsections describe the keywords and data to be
contained In a user input file. The first subsection discusses 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.t SELECTING THE ECHO AND UNITS OPTIONS

The INM produces twelve reports to ECHO portions of the input daota. The user
may elect to print or not print any of the first eleven reports by using the flag
keywerds "ECHO," and "NOECHOQ." in the appropriate places in the input file.
Table 3-5 lists the tweive ECHO reports and indicates the keyword in the input
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
stays in effect until it s changed by the other option and that the Initial default
optlon is "ECHO.". For example, if the user elects to print reports i, 2,3, 8, 9, 10
and || he would insert "NOECHO." immediately befare "NOISE CURVES" and
"ECHO." immediately before "MODIFICATION TAKEQFFS", The first three
reports would be printed because the default option is "ECHO..  The
"NOECHO." command would suppress printing of reports 4, 5, 6 and 7. The
YECHO." command would elect printing of reports 8, 9, 10 and |1, and report {2

- would autornatically be printed,

The INM also allows the user the option of selecting the units in which fo 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-
tinnal npauticat mile Iz equivalent to G076.0155 feet. The keyword must be
inserted before a level | 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 ts feet and is in effect until the
user selects other units, Table 3-4 indicates which valuves are affected by the
units option. The user may change unlts for various parts of the input file. For
example, in Figure 3 - | distances in the approach profiles are in nautical miles
but in the takeoff profiles are in feet, Therefore, "INT.NM." has been inserted
before " PROFILES APPROACH " and "FT." before " PROFILES TAKEOFF ",

3-34



SE-t

Report

Number

AU R, ST SRR .

TABLE 3-5

SELECTING ECHO REPORTS

Report Titte

SETUP

RUNWAYS

AIRCRAFT

NOISE CURVE

APPROACH PARAMETERS
APPROACH PROFILES
TAKEOQFF PROFILES
TAKEOFF MODIFICATIONS

TAKEOFF TRACKS, OPERATIONS,
DISTRIBUTION

LANDING TRACKS, OPERATIONS,
DISTRIBUTION

TOUCH-AND-GO TRACKS, OPERATIONS,
DISTRIBUTION

PROCESSES

or

or

or

Keyword Before
Which to Select Option

SETUP

RUNWAYS

TYPES

NOISE CURVES
APPROACH PARAMETERS
PROFILES APPROACH
PROFILES TAKEOFF
MODRIFICATIONS TAKEQFF

TAKEOFFS BY FREQUENCY
TAKEOFFS BY PERCENTAGE

LANDINGS BY FREQUENCY
L ANDINGS BY PERCENTAGE

TOUCHGOS BY FREQUENCY
TOUCHGOS BY PERCENTAGE

Automatically printed




Note that the default optlon "FT." was used for the runway data, noise curves and
approach parameters,

3.2 PREPARING THE BASIC AIRPORT SCENARIO

The basic airport scenario consists of the first five major data sections. The
following subsections describe each of these data sectlons.

3.2.1 SETUP SECTION

This section of the input data contains two major groups of data: airport
characteristics and runway definitlons. A sample SETUP section is shown in
Figure 31, part 1,

3.2.1.0 Alrport Characteristics

All of the alrport characteristics data are opticnal and each data item has a
default as shown in Table 34, These data Include an 80-character title for the
scenarjo, a 36-tharacter name for alrport, the airport altitude, and the
temperature in one of three units. The temperature value must be followed by a
unit designator F (Fahrenhelt),

C (Celsius), or R (Rankine),

3.2.1.2 Runways

Each runway description must be contained on one card. A description begins
with the keyword "RW" and includes the runway names, coordinates, and optional

heading.

The number of runways In a given scenario is limited to 50, l.e., 25 pairs. The
input format requires that runways are input in pairs such that the runways have
the same surface but different directions.

A runway name consists of a two-digit number with the property that ten times the
number 1s within ten degrees of the runway heading. For example, if a runway has
a heading of 272° it could be named 27, and its associated runway which has a
heading of 88° would be named 09, I a second runway has a heading of 267°
and is also named 27, the two runways can be distinguished by using the lettets R
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{right} and L. (left), i.e., the names would be 27R and 27L. A third runway lying
between these two can be distinguished by using the letter C (center), i.e., the
name would be 27C,

In the user Input data file the keyword "RW" must be followed by the runway name
In both directions, The combination s of the format nn-mm or nnA-mmB with no
imbedded blanks. The nn and mm are two-digit designators as discussed above,
e.9.,,27 or 09 and the A and B are the proper combination of L (left), and R (right)
and C (center). For example, 13-31, 27L-09R, 27R-09. and 27C-09C are all valid
combinations of runway names,

The runway name is followed by the X-,Y- coordinates of the beginning and end of
the runway in the first direction. The beginning of a runway is that point where a
departing plane would start its takeoff roll er a landing plane could first touch
down, The latter description is called the threshold point for a landing aircraft and
is defined as the beginning of that portion of the runway useable for landing. The
end of the runway would be the start of the takeoff roll or the threshold point for
alrcraft using the runway In the opposite direction. Thus, the endpoints of the
runway have dual definitions in terms of their useage, and the implication is that
both polnts are the physical runway ends. The two pairs of coordinates are
separated {n the input by the keyword "TO ",

The actual heading for the runway in the first direction may alse be entered by
preceding the value with the keyword "HEADING". This option would normally be
used when the heading is not divisible by 10, €.9.,272°, 1f no heading is given for a
runway, it Is assumed that the heading is 10 times the two-digit name. Therefore,
If runway 27 has an actual heading of 2729 but no heading value was entered then
the default option would assign a heading value of 2709,

3,22 AIRCRAFT SECTION
This section of the Input data contains six major groups of data: TYPES, NOISE

CURVES, APPROACH PARAMETERS, PROFILES APPROACH, PROFILES
TAKEOFF, and MODIFICATIONS TAKEOFF. The TYPES subsection Is mandatory
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but the other five subsections are optional, Parts 2 and 3 of Figure 3~ illustrate
a sample AIRCRAFT section. '

3,2,2,1 TYPES Subsection

This subsection Is used to (I) select 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 under this subsection.

Each alreraft definition begins with the keyword "AC " and o unique aireraft
type name. If an aireraft is to be selected from the dota base, the definition
requires no more data. If the aircraft is to be modified from the data bose
aircraft, then those items to be modified must be entered. For example, " CURVE
=JET-Y " would Indicate that the noise curve for this aircraft is to be replaced by
JET-Y. If the aircraft is a user-defined alrcraft, the definitions must include the
approach parameter set name, the noise curve name, the takeoff profiles for all
stages to be used ond the aircraft category. At least one takeoff profile must be

glven,

The valid takeoff stoge numbers are | through 7 and represent the following trip
length ranges:

| 0 to 500 miles
2 500 to 1000 miles
3 1000 to 1500 miles
4 1500 to 2500 miles
5 2500 to 3500 miles
8 3500 to 4500 miles
7 over 4500 miles

The names used within a definition may refer to o data base item or to a user-
defined itern. In the latter case, the item must be properly defined In the user

input,
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3.2.2.2 NOISE CURVES Subsection

This subsection contains the user-defined noise curves. Each noise curve
definition begins with the keyword "NC " and a unique nolse curve name. Each
nolse curve consists of noise levels at a number of distances for various engline
thrust settings.The data 1s broken into two .sections, one for EPNL. and the other

for SEL.

The nolse curve nome 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 units, however, must be constant within a noise curve definition and
must be used only in conjunction with profiles having thrusts in the same units.

Next, the EPNL dota Is entered, The first line following the keyword "EPML"
provides the thrust values, Then for each distance, a line of data is entered giving
the distance value and the nolse levels at each of the thrust settings, The SEL

data is entered similarly,

If the noise curve 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 noise
curve is replaced It 1s replaced for all alrcraft which use it. If the noise curve is a
new ane, the name must be unique from oll doto base names and all other user-

defined names.

32,23 APPROACH PARAMETERS Subsection

Thiz subsastion containe the Lsar-defined oporooch parameter sets. Each
approach parameter set definition begins with the keyword "AP " and a unique
approach parameter set name. Each parameter set must provide the aircraft
landing welght and number of engines and then the definitions for any parameters
to be used In approach profiles. Each parameter nome must be followed by " ="
and the parameter value, all on the same line. The only valid distance parameter
is "STOP ", which designates the distance the aircraft travels from the touchdown

point to the point where the alrplane 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
speed parameters are "TAXI ", "FINSP " and "TERMSP " for taxi, final speed and
terininal speed, respectively. Taxi speed is the aircraft taxiing speed. Final speed
is the speed at which an dircraft flies in order to mdintain its final approach
course. Terminal speed is the speed at which an qircraft enters the terminal
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 hame., The user must remember that whenever a data
base approach parameter set Is replaced it is replaced for all aircroft 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 PROF|LES APPROACH Subsection

This subsection contains the user-defined approach profiles, Each profile begins
with the keyword '"PF " and a unique profile name. The approach profile is
entered in the order in which the alreraft would fly on lending.

The input data consists of the number of segment points In the profile and the
distance, altitude, speed and thrust values for 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 deseribed below:

n The distance Is the distance of the point {along the runway or
ground track) trom the threshold point, By convention, 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 negatlve 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

(0).

(3) The speed is the speed of the aircraft in knots os it crosses the
point1 being described. For the last point this will be the taxiing
speed.
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{#)  The thrust is the thrust of the aircraft In user-selected units. The
units, however, must agree with those used in the nolse curves for
any aircraft which uses the profile. Each thrust entry is applied to
the segment connecting the peint specified to the next higher
numbered point. Therefore, no thrust value ls entered for the last
segment point.

In the approach profile, the next to last point m'ust be touchdown and the last
point the stopping point of the aircraft, Therefore, the altitude for these two

polnts must be zero (0).

The name for a user-defined approach profile must be unique from the data base
names because the data base profiles are always extracted from the data base for

use in the scenario.

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 profile, the
alrcraft's takeoff weight, the number of engines on the aircrait using the profile,
and the profile data. The profile data consists of the distance, altitude, speed,
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.

(2)  The altitude is the height of the point, in feet, above the runway,
not above sea level.

(3  The speed is the speed of the aircraft in knots as it crosses the point
being described.

(4) The thrust 1s the thrust of the aircraft In user-selected units. The
units, however, must agree with those used in the noise curves for
any aircraft which used this 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
segmernt point.
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The takeoff profile should begin at the start of takeoff roll, l.e., the brake release
point, and a later point must be the liftoff point. Therefore, the aititude for the
first two points, at least, must be zero (0),

As with noise curves, If a user-defined profile is a replacement for one in the data
base, its hame must match the data base name. The user must remember that
whenever a data base takeoff profile is replaced, it is replaced for all aircraft
which use it. ¥ 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  (AvAILARLE IN HNEAR FUTURE)

The user may modify takeoff profiles that are part of the INM data base without
completely replacing them. This subsectjon of input data contains those takeoff
modifications. The model applies these modifications only to commercial jet
aircraft operations. Each modification definition begins with a modification type
and index. The valid types are described In Table 3-6. The indexes are used to
distingulsh between modifications of the same type and are numbered sequentially
from | to n. For example, OUTLVL(l), OUTLVL(2), and ACCVZF(1} might be
used in an input scenario. The modification type and index are followed by the
"START", “END", and "GRADIENT" data, as required for the specific
modiflcation. “"START* ls 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 example, "START A=3000" indicates
that the starting point i5 at altitude 3000 feet, "END" is the point on the profile
at which the modification s 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
Takeoff traffic may be entered via two methods: BY FREQUENCY or BY
PERCENTAGE. With the first method, the user describes a track together with

each operation on that track. Each operation description gives the number of day,
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MODIFICATION TYPE

Altitude restriction

Takeoff power

Climb power

w
&
[}

Engine-out level
flight power

Specified climb
gradient

Acceleration to clean-up

B e L e il e
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TABLE 3-6

DESCRIPTION OF YALID TAKEOFF MODIFICATIONS

KEYWORD

DEFINITION

ALTRST(0)

TKOPOW(n)

CLMPOWI(n)

OUTLYL(R)

CLMGRD{n)

ACCYZF{n)

the aircraft cannot exceed
the assigned altitude

the airccraft uses full power

the alrcraft uses maximum
continuous climb power

the aircraft uses that power per
englne which would malntain
level flight if one engine
were lost

the aircraft will alter power to
malntaln the climb gradient

the alrcrait accelerates to the
0° flap minimum safe
maneuvering speed while
retracting flaps on schedule

fm\, - )

INPUT REQUIRED

START,END
The end must be a distance.

START,END

START,.END

If start s an altitude,
it must be_ 400 ft.

START,END

If start is an altitude,
It must be_- 400 {t.

START,END,GRADIENT
Gradient must be_ 0 to 1.0.

START



evening and night departures for the operation for that particular track. With the
second method, the user describes each of the takeoff operations firsf, giving the
number of day, evening and night departures for the operation for all tracks. Then
he describes each track, giving the percentage of commercial, general aviation
and military operations that are to take place on that particular track. In any
given scendrio, only one of the two methods may be used for takeoffs. However,
landings and touch-and-gds do not have to be entered using the same method as
for tokeoffs. Figure 3-1 part 4 shows TAKEQFFS BY FREQUENCY,

3.2.3.1 TAKEOFFS BY FREQUENCY Option

If the user elects the first method, he inputs a section of data headed by the
keywords "TAKEOFFS BY FREQUENCY: " . First a track is deseribed and then

its operations,

The track description consists of a track name, a runway name and a description
of up to |6 track segments. The track name must be unique for that runway.
However, for ease of identification the user would 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 the keyword "RWY". Eoch track segment is designated ejther as being
YSTRAIGHT " for a given distence or as being a "LEFT " or " RIGHT " turn of a
given radius. The distance or radius is given In the user-speclfied ground distance
units. The turn angle may be given In degrees {e.g.,30 D) or as a new heading {e.q.,
130 H). For takeoff tracks, the first segment must be strolght because it Is part

or atl of the takeoff roll.

Next, the operations for the track nre degeribad, Sach cporation begins wiih fhe
keyword "OPER" ond the name of the aircraft flying the operation, This is
followed by "STAGE", a stage number, and the number of day, evening and night
takeoffs for that stage dnd track. Tokeoffs for several stages may be included
within one operation definitlon. For each stage included, at least ene day (D),
evening (E} or night (N) designator must be entered with a non-zero value,
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1f the user wishes to apply a takeoff modification defined under the AIRCRAFT
section, he inserts the keyword "MOD.", the medification type and the index
bafore the track or operation to be modified, The modification is in effect for all
takeoff tracks and operations which follow until a new "MOD." command s given

or a "NOMOD." command is given. The "NOMOD." command means that there are
The INM applies the modification only to data base

no modifications in effect.
takeoff profiles used for commercial jet aireraft.

3.2.3.2 TAKEOFFS BY PERCENTAGE Optlon

If the user elects the second method, he inputs a secticn of data headed by the
keywords "TAKEOFFS BY PERCENTAGE: ", All of the operations are defined
first, and then all of the tracks.

Each cperation begins with the keyword "OPER" and the nome of the aircraft
flying the operation, This is followed by "STAGE", a stage number, and the
number of day, evening and night takeoffs for that stege on al| tracks, Takeoffs
for several stages may be included within one operation definitien, For each stage
included, at least one day (D), evening (E) or night {N) designator must be entered

with a nen-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, ond the percentage distribution of aircreft operations to this track,
The track name must be unique for that runway. However, for ease of identifica-
tion the user would 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 "STRAIGHT" for a glven 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 given in degrees
(®.g., 30 D) or as a 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. The distri-
bution of operations is given with the keyword "RERCENT " and the percentage of
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"COM " (commercial), "GA" (general aviation) and/or "MIL" (military) aircraft
operations which take place on the given track. At least one percentage value s
required, The INM uses these percentages to determine the number of takeoffs of
each operation for the track.

If the user wishes to apply a takeoff modification defined under the AIRCRAFT
section, he inserts the keyword "MOD.", the modification type and the index
befere the track to be modified. Note that when tokeoffs are described by per-
centage the modifications can not be applied to the operation but must be applied
to the track. The modification is in effect for all takeoff tracks which follow
until ¢ new "MOD." command is given or a "NOMOD." command is given. The
"NCMOD." command means that there are no meodifications in effect. The INM
applies the medification to all commercial jet operations on the tracks but only ta
their data base takeoff profiles,

3.2.4 LANDINGS SECTION

Landing traffic may be entered via twe methodss BY FREQUENCY or BY
PERCENTAGE. ‘With the first method, the user describes a track together with
each operation on thot track. Each operation description gives the number of day,
evening and night arrivals for the operation for that particular track, With the

second method, the user describes each of the landing operations first, giving the

number of day, evening and night arrivals for the operation for all tracks. Then he
describes each trock, glving the percentage of commercial, general aviation and
military operctions 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,
takesffs and touch-dnd-gos do not have to be entered using the same method as
for landings. Figure 3-| part 5 shows LANDINGS BY PERCENTAGE.

3.2.4.0 LANDINGS BY FREGUENCY Optlon

If the user elects the first method, he inputs a section of data headed by the
keywords "LANDINGS BY FREQUENCY: ". First o track Is described and then its
operations,
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The track description consists of a track name, a runway name, an Initial track
heading, and a description of up to |6 track segments, The track name must be
unlque for that runway. However, for ease of identification the user would be
well advised to make the track name unique to all other tracks. The runway must
have been defined previously, The initial heading preceded by the keyword
"HEADING! {s required only if track turns use the heading designator as described
below. The track name Is preceded by the keyword "TRACK" and the runway
name by "RWY", Each track segment s designated either as being "STRAIGHT"
for a given distance or as being a "LLEFT" or "RIGHT" turn of a given radius. The
distance or radius is given In the user-specified ground distance units. The turn
angle may ba glven in degrees (e.g.,30 D) or as o new heading (e.g., 130 H).
LLanding tracks end at the landing threshold point on the runway.

Next the operations for the trock are described, Each operation begins with the
keyword "QPER" and the name of the aircroft flying the operation, This is
followed by "PROF ", an approach profile name, and the number of day, evening
and night landings for that track. For the aperation, at least one day (D}, evening
(E) or night (N) designator must be entered with a non-zero value,

3.2.4.2 L ANDINGS BY PERCENTAGE Option

If the user elects the second method, he inputs a section of data headed by the
keywords "LANDINGS BY PERCENTAGE: ", All of the operations are defined
first, and then all of the tracks.

Each operation begins with the keyword "OPER" and the name of the dircraft
flylng the operation. This is followed by "PROF ", an appraach profile name, and
the number of day, evening end night landings for all tracks. For the 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
description consists of a track name, runway name, an initial track heading, a des-
cription of up to 16 track segments, and the percentage distribution of alrcraft

3-47



aperations to this track. The track naome must be unique for that runway.
However, for ease of identification the user would be well advised to make the
track name unigue to all olher tracks, The runway must have heen defined pre-
viously, The track name is preceded by the keyword "TRACK" and the runway
name by "RWY". The initlal heading preceded by the keyword "HEADING" is
required only if track turns use the heading designator as described below. Each
track segment is elther designated as being "STRAIGHT" for a given distance or as
being a "LEFT " or "RIGHT" turn of a given radivs. 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 as a new heading (e.g., 130 M}, Landing tracks end at the
ianding threshold point of the runway. The distribution of operations is given with
the keyword "PERCENT " and the percentage of "COM " {commercial}, "GA"
(general aviation) andfor "MIL" (military) aircraft operations which take place on
the given track. At least one percentage value is required. The [NM uses these
percentages to determine the number of landings of each operation for the track.

3.2.5 TOUCHGOS SECTION

Touch-and-go trafflc may be entered via two methods: BY FREQUENCY or BY
PERCENTAGE. With the first method, the user describes a track together with
each operation on that track, Each operation description gives the number of day,
evening and night touch-aond-go's for the operation for that particular track, With
the second method, the user describes each of the touch-and-go operations first,
giving the number of day, evening and night touch-and-go’s for the operation for
all tracks. Then he describes each track, giving the percentage of commercial,
general aviation and military operations that are to toke place on that particular
track. In any given scenario, only one of the two methods may be used for touch-
and-gus. However, takeoffs and landings do not have to he entered using the same
method as for touch-and-gos. Figure 3-1 part 6 shows TOUCHGOS BY

FREQUENCY.
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3.2,5.1 TOUCHGOS BY FREQUENCY Optlon

I the user elecis the first methoad, he inputs a section of data headed by the
keywords "TOUCHGOS BY FREQUENCY:", First, a track is described and then
its operations.

The track description consists of a track name, a runway name, and a description
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 make the
track name unique to ali 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 as being either "STRAIGHT"
for a given distance or as being a "LEFT" or "RIGHT" turn of a given radius. The
distance or radius is given In 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). For
touch-and-go tracks, the first segment must be straight because it is par't or all of
the takeoff roll.

Next, the operations for the track are descrlbed. Each opetation begins with the
keyword "OPER" and the name of the aircraft flylng the operation. This is
followed by "STAGE", a stage number, "PROF", an approach profile name, and the
number of day, evening, and night touch-and-go's for that track. Touch-and-go
operations have only one stage. For the operatlon, at least one day (D), evening
(E), or night (N) desighator must be entered with a non-zero value.

3.2,5.2 TOUCHGOS BY PERCENTAGE Option

i the user elects the second method, he inputs a section of data headed by the
keywords "TOUCHGOS BY PERCENTAGE:". All of the operations are defined
ilrst and then all of the tracks.

Each operation bepins with the keyword "OPER" and the name of the alrcraft

flylng the operation. This followed by "STAGE", a stage number, "PROF", an
approach profile name, and the number of day, evening, and night touch-and-go's
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for all tracks. Touch-ond-go operations have only one stage. For the operation,
at |east ane day (D), evening (E) or night (IN) designator must be entered with a

non-zero value.

After all operations have been input, the tracks are deseribed, The track descrip-

. tion consists of a track name, runway name, a description of up to 14 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 gl 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 "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 given in degrees
{e.9., 30 D) or as a new heading (e.g,, 130 H). For touch-and-go tracks, the first
segment must be straight because it is part or all of the tokeoff roll. The distri-
bution of operutions is given with the keyword "PERCENT " and the percentage of
"COM " (commercial), "GA" {general aviation) andfor “"MIL" (military) circraft
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 touch-and-
gd's of each operation for the track,

3.3 SELECTING THE PROCESSES TO BE PERFORMED

The PROCESS section of input data contains the commands for the processes to
be perfoermed by the INM. These processes are discussed in the following sub-

sections.
Figure 3-1 part 7 illustrates @ PROCESS section,

3.3,1 DATA VERIFICATION AND EXECUTION GPTIONS
Under normal conditicns, the INM model will verify the input data and execute ail

of the danalysis modules requested via the process commands. However, the user
may suppress data verification with the command "NOVERIFY" and may suppress
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executlon of the analysis modules for the current scenarlo with "NOEXECUTE".
The "WOEXECUTE" command does not, however, suppress the execution of the
"DATA BASE" process or the "RETRIEVE" process for an old flle. 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 command, i.e., "PREVIEW", "GRID",
"CONTOUR", or "RETRIEVE" from a new {ile. The analysis commands are
dlscussed in subsequent subsections.

Although the model will accept the process commands in a number of orders, for
efficient utllization of the modei, the user should enter the command "DATA
BASE" and the commands for "RETRIEVE" from an old file before any process
command should be entered after the "RETRIEVE" from an old file. For example,
an Input data file might contain "RETRIEVE" from an old {ile, "NOEXECUTE"
and then "CONTQUR" and "RETRIEVE" from a new file. '

3.3.2 WARNINGS OPTION

During execution of the analysis modules, the INM may produce warning messages
for the user. However, the user may elect to print or not print these messages by
'using the keywords "WARN." 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 optlon is elected. The
default option is "WARN.". In Figure 3-i warning messages are suppressed for the
DATA BASE and PREVIEW processes. Fatal messages are always written to the
printer.

3.3.3 DATA BASE SELECTION
The user may request the printing and plotting of portions of the INM data base to

ald 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 flrst, 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 selected, its associated nolse
curve, approach parameter set, and takeoff profiles are also printed after the
aircraft definition. Any number of items may be selected from the data base, but
each selection requires one keyword and one data base item name. Selection of
*APP does not produce a plot. For ease of reading, each request should be on a
separate line. The end of the data base input items rnust be Indicated by the
keyword "END", Table 3-4 presents the pertinent information about the format
of the input selectlons and Subsection l.3 describes the items in the data base.
Subsectlon 5.3 describes the Data Base Selection Report and PLOT which are
produced In response to the "DATA BASE" process command.

3.2.4 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 his scenario. The request for a PRE VIEW plot
1s made with the "PRE VIEW" 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 reading, each request should be on a separate jine.

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

scale, and the plot origin poilnt. 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-axls. These two values In inches may be specified following the keyword
USIZE". The default size is 8.5 by 1l inches. The plot scale is in feet per inch and
must follow the keyword "SCALE". The default is 8000 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". If no origin Is specified, the center of
the paper is selected as the origin,

The end of the PRE VIEW input data must be indicated by the keyword "*END",
Table 3.4 presents the pertinent information about the format of the preview
Input data, Subsectlon 5.4 describes the Preview of Flight Plot.

33,5 GRID ANALYSIS

A grid analysis determines the noise levels for a glven metric at specified points
on a grid around the alrport area. The user may request this type of analysls with
the process command "GRID" followed by the metrics for which the calculations
are to be made. Any combination of the four metcics LDN, NEF, TA, and LEQ
may be selected, If the user does not specify a metric, 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 grid 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
detfine the runways for the airport data file must be used here. The cocrdinates
must be expressed in the user specified units; (2) the Increment (distance) between
polnts 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
with 2 ragular array of polnts, it will appear as in Figure 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
distance to the next point moving parallel to the X-axis, The Y-increment is the
distance to the next point along the Y-axis. These values are entered after the
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keyword "STEP". The number of X.values and Y-values gives the rest of the
Information required to define the grid and follows the keywords "SIZE" and "BY",

respectively.

It is possible for the grid to consist of a single point by using "'1" as the number of
both the X- and Y-values. Points along one line {paralle! to one axis) can form the
grid by having either one X-value or one Y-value. If the grid consists of only one
point, the keywords "STEP" and "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
addition to this report, the user may elect to recelve a Detalled Grid Analysis
Report provided the grid contains no mere than 20 polnts. This optlon s selected
by entering the keyword "DETAIL" after the grid description,

Any number of grid analyses may be requested in one execution. However, each
request must consist of the process command "GRID" together with all of Its
assoclated keywords and data. Table 3-4 presents the format of the "GRID"
command. Subsection 3.5 describes the two grid reports.

3.3.6 CONTOUR ANALYSES

A contour analysjs determines an lrregular grid of points from which may be
extracted contours of the selected ncise values for a given metric in the area
around the airport. For example, 1f the metric is NEF {Noise Expostre Forecast)
and the contour value is 30 dB, the area enclosed by the curve will have an NEF at
or above 30 dB.

The uear may request this type of analysis with the process command
"CONTOUR" followed by the metric for which the calculations are to be made,
the keyword "AT", and up to ten (I0) levels at which contours are to be
determined. Any one of the four metrics LDN, NEF, TA, or LEQ may be
selected. If the user does not specify both a metric and at least one level, then
the calculatlons are performed for LDN at levels 65 and 75. The metric TA has

an optional keyword "DBA" to specify threshold.




Several user optlons may be selected for the contour calculations. The keyword
WITH" is used to indlcate that input for some of these optlons follow. These
options are described below.

If the user desires to save the contour data to a file for retrieval during a
subsequent execution of the model, he must specify a name by which the contour
data Is to be identifiled. To select this option, 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 llne, Tolerance in decibels or minutes indicates the
section of the alrport noise surface which will requite more detailed calculations.
The default tolerance Is 2,0 units. If the minimum requested contour value Is 65.0
and the point being checked has a value of 63.1 then the area around this point
will be subdivided further to produce more polnts at which to calculate nolse
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 "XSTART", "YSTART", "XSTOP", and "YSTOP' are used to enter these
data. All four window coordinates must be specified if this user optlon is
selected, Otherwise, the model uses the default window which is a square of
100,000 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 "IMPACT", The
"REPORT" option yields a tabular report of the points which define the contours,
This report is automatic unless "NOREPORT" Is specifled. The "PLOT" option
provides a CalComp plot of the contours, The "IMPACT" report is a tabular
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report of the numbers of people and resldences contained within the varlous
contourss The user Is not required to select any type of report from a
"CONTOQUR" analysls 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 "PLOT" option allows additional user input and the "IMPACT" option requires
additional Input. These data are described below.

Under "PLOT", the user may specify the paper X-axls and Y-axis lengths, the plot
scale, and the plot origin point. The proper X-axis length is the size of the paper
along the X-axls. 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
USIZE". The default size is 8.5 by 1] inches. The plot scale is In feet per inch and
must follow the keyword "SCALE". The default Is 8000 feet per inch. The plot
origin position (X,Y) In Inches relative to the lower left hand corner of the paper
is entered following the keyword "ORIGIN". If no origin is specified, the center of

the paper is selected as the origin.

Under the "IMPACT" option the user must define the Cartesian coordinates and
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
uied for the runway definitions. These values 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
same order as they were described under "CARTESIAN".

Any number of contour analyses may be requested in one execution. However,
each request must consist of the process command "CONTOUR" together with all

of its assoclated keywords and data. Table 3-4 presents the format of the
"CONTOUR" command.

3.3.7 RETRIEVAL OF A CONTOUR

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 execution; or (3) the current scratch grid flle. To retrieve from the
first two sources, the user must identify the name under which the contour was
saved. To retrieve from the scratch file, no name is required but the
“RETRIEVE" command must directly follow the "CONTOUR" command which
created the contour on the scratch file,

The keywords and data used under the "RETRIEVE" command are a subset of
those under the "CONTOQUR" command. However, a few values have different

meanhings.

No metric may be specified under a "RETRIEVE" because the contour data was
calculated for only one metric. However, since up to ten {10) 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", ali of the
levels which were specified for the contour are used,

The name optlon as discussed above is used to select the correct contour. Note
that "TOLERANCE" is not a keyword under "RETRIEVE".

The window described under "RETRIE VE" should be within the window specified
for the "CONTOUR!". lf no window is specified, the "CONTOUR" window is used.
Again, 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 "WNOREPORT" but must then specify "PLOT" and/or "IMPACT",

Any number of retrievals may be requested in one execution. However, each
request must conslst of the process command "RETRIE VE" togethor with atl of iis
associated keywords and data. Table 3-4 presents the format of the "RETREIVE"

command.
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4.0 RUNNING THE CASE

Iln 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
with computer instructifons which make the INM avallgble to be run, the desired
modules are executed, and the resuits are returned. The specific instructions for
exacuting the model vary from system to system, and therefore will not be dis-
cussed further here, However, the user may consult the Installatien Instructions
Manual (reference 4) for the specific procedures for running the madel on those

cornputer systems for which the model| is available,

i INPUT CASE CHECKLIST

The user should closely inspect his input case for completeness prior to executing
the INM, The input case for the example airport is shown in Figure &-1. Every
input case must contdin the following data sections:

I} SETUP (which contains airport descriptions and runway
data)

2)  AIRCRAFT (which selects or defines the afrcraft types and
inputs optional noise curves, etc.)

3) TAKEOFFS (which describes tokeoff tracks, and deflnes
takeoff operations BY FREQUENCY or BY
PERCENTAGE)

&)  LANDINGS (which describes landing tracks, and defines
landing operations BY FREQUENCY or BY PER-
CENTAGE)
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EEGIN.

SETIP:
TITLE <ANMUAL AVERAGE EXPOSIRE AT AN EXAMPLE CF A MEDILM HUEB AIRFPIRT>

AIRFORT <EXAMFLE (MHA) >
ALTITUDE 23 TEMFERATURE 12.&56 C

RUNWAYS

RW 091 -27R O Q TQ 487 497 HEAD I NGe73
W Z7L-0%R 4203 - ~1410 TO -&720 1044 HEADING=272

RW Z5-17 7335 1344 TQ £&R07 &742

AIRCRAFT:
TYPES
AT TATI00
AL DC1020
IS 707320
AC 4200
A 72700
AC D20
A2 BOMTF
A COMEEPR
Mo S=74  CURVE=ZSO0CR0 PARAM=HEL D STAGE 1=HIRFL.T
CATEGORY=FGA
NOLSE CIRVES
NG 250030 Ay 2 32 ERY®S
EFML
THRUSTS 1 2 ]
=200 YO 7l.2 Y72
400 £5.8 87.2 ¥l
&00 =Py | 84,5 P06
1000 79,4 0.7 £27.4
2000 747 75.1 = Y.
4000 &7 6 2.2 - 77.2
&000 &1 L. B 737
10000 Tt g 7.4 0.7

FIGURE 4~1. THE ASSEMBLED INPUT CASE FOR THE EXAMPLE ATRFORT (PART 1 OF 5)
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SEl.

THRUSTS 1
200 &l &
400 B4.2
&00 21.3

1000 77
2000 721
4000 £&5.0

+ o &000 61,50
10000 8.2

NOECHC.
AFFROALH PARAMETE
AP HELI
TERMSF=160
LEVAFF=2
INT.NM.

FROFILES APFROACH
FF ALTID SEGMENTS=7
DISTANCES
ALTITLILES

2 .3
0.0 5.6
5. & F1.5
£, £59.0
77.1 en. e
735 £1.0
&b, 6 735.6&
S 2 7241
SE.s &7.1

N:.IEHTH‘IOOOO ENGINE=Z STOFa]

FINSF=140 TAXI=140

UMD
1Q, 1= i I 1. - 164 STOR
UL 2600 1444 1007 70 O o

CSPEEDES TERMESR TERMSF TERME™ FINSP FINSFE FINSF  TAXI
THRUETS 2DAFTS 2DAFTS S0ARTE  SOLND ZDULND REV

PF COPTR SEGMENTS=7

DISTANCES 2.% 21 2.4 1.4 0O.&= (8] 4]
ALTITUDES 2500 2000 1500 1000 500 0 o

SPEEDS FIMSP FINSP FINS® FINSF FIMNSF FINSF  TAXl
THRUSTS ZCLND Z0LND BOLND 3D0ND SOLND ZDUND

ECHO,
FT.

FROFILES TAKECSF
FEHORFLY SECPMENTS=3
OISTANCES
ALTITLIDES
SFEELDS
THRISETS

FIGURE 4-1. THE

WEIGHT=10000 ENGI h=z

0 1374 412 &E7& EE77 ARG 10000
0 o 5»00 1000 1000 1500 1500
e 140 140 1£0 140 140 140
2t =2 = = 1 1 i

ASSEMDLED INPUT CASE FOR THE EXAMPLE AIRPORT (PART 2 OF 5)

15000
11500
140
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O o Wh o

INT . M.

MEDIFICATIONS TAKECFF
ACCVZF (1) START A=700

TAKECFFS BY FREGUENCY:

MOD. ACCVZF(L)

TRACK, TR1 RWY O%L. STRAIGHT 4.1 LEFT 5 H
OFER 747200 STAGE 1 D=1.1 STAGE 2 D=1
OPER DCIO30 STAGE 1 Dm1.5 STAGE 2 D=2
OFER 727200 STAGE 1 D=3 N=.5 STAGE 2 [=2.& MN=.4

STAGE 3 D=1.2 N=.1
OFER [2730 STAGE 1 DERE.T N=.0 STAGE 2 D=2 Ne.d
STACE 3 D=1.95
NCMOL.

TRAZK TR2 RWY 27R STRAIGHT 4.1 LEFT &2 0 1.4 STRAIGHT 30
OFER DC1030 STAGE 1 D=1.5 STAGE 2 [=3 STAGE 3 D=l
STAE 4 D=1 STAGE S5 O=.75 STASE & D=3
OFER 707220 STAGE 1 D=2 N=.% STHGEE 2 De3.0 N=1
: STOAGE 3 D=l STAGE 4 I=2.5 STAGE 5 Il
ETAGE & D=, 5
DFER AZO0 STAGE 2 D=2 STAGE 3 D=1
CRER 727200 Cl;IIAEE 1 D=4 M=) STACE 2 IR, 4 N=1.4 STAGE B [=1.3

TRACK, TRE: RWY O¥R STROIGHT 1.2 LEFT 15 O 1.0 STRAIGHT 1.4
RIGHT S7 0 1.5 STRAIGHT .5 RIGHT S0 Id 1.4
. STRAIGHT O
CRER 707320 STAGE 1 D=2 N=.5 STAGE 2 D=I.S M=l STAGE 3 I=l
STAGE 4 D=1.05 STALE S D=5
OFER 727200 STARE 1 [e2) N=2.0 STAGE 2 [m14.5 N=4
STAGE = D M= 5 )
OFER D930 STAGE 1 [e2é.5 N=.S STAGE 2 [=2 NS STAGE 3 I=l.0
TRACK TR4 RWY 27R STRAIGHT 4.1 LEFT 230 H 2.2 STRAIGHT 50
UPFER GAMTF STAGE 1 D=3 N=.1

FIGURE 4-1. THE ASSEMBLED INPUT CASE FOR THE EXAMPLE AIRPORT (PART 3 OF 5)
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TRACK TRS RWY &5 STRAIGHT SO

OFER GAMTF STAGE 1 D=18 N=1.5 STAGE 2 D=1

OPER COMSEF STAGE

1 =13 N=1

TRACK, TRE& RWY 17 STRAIGHT S0

CFER GAMTF STAGE 1- D& N=.% STAGE 2 D=4.5

CHFER COMSEP STAGE

TRACK TR7 RWY 17 STRAIGHT 1.5 RIGHT 265 H .29 STRAIGHT 2
LEFT 245 H 1.0 STRAIGHT SO

1 [=320 N=R

DFER S=74& STAGE 1 L[e=5

LANDINGS EY PFERCENTAGE:
QUFER 747200 PROF=ITIED D=2 N=O
CFER DC10Z0 PROF=STLGD D=2 MN=32
QPER 707220 PROF=8.TZL D=2z N=z
OFER AZQ0 PROF=STLOZD D=2 N=1

COFER 727200 FROF=ALTID D=70 N=10

CRFER DOYZ0 PROF=ALTIO L=70 N=4
CFER GAMTF FROF=GAZD D=25 N=2
CEER CMEEER FROF=GAID [=42 N=SD
LFER S-74 FROF=COETR D=5

TRACK, TRS RWY Z7R STRAIGHT S50 RIGHT €2 D 1.5 STRAIGHT 4.2
FERCENT COM=72 GA=0

TRACK TR? RWY O¥R HEADING 240 STRAIGHT S50 RIGHT
FERCENT Clpv=28 GA=0

TRACK, TR1O RWY 2S5 STRAIGHT S0 FERCENT CUM=0 GA=Z0

TRACK TR11 RWY 17 STRAIGHT S0 PERCENT COM=0 CAs70

TOUCHGCE BY FREGIUENCY!

TRACK TR14 RWY 17 STRAIGHT 3 LEFT 180 0 2.0 Ei‘TFc.'AIG'HT &
LEFT 180 D 2,0 STRAIGHT 3
1 FROF=GAZ0 D=

CGFER COMZER STAGE

PROCESS:
FT.
NOWARN,
DATA EASE
FLOT
#MOT CHASER
ENLI

FIGURE 4-1. THE ASSEMBLED INPUT CASE FOR THE EXAMPLE AIRPORT (PART 4 OF 5)
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PREVIEW
RFPRO MORFLT
#TRACK, BI2E=11 @.5 SCALE=S000
®END
WARN.

CONTOUR LIN AT £S5 75
WITH NAMESCASEL
TCLERANCE=1. O

START=~S0000 YSTART=-S0000
XSTOF=S50000 YETOF=50000

CONTOUR NEF AT 20 40
WITH TOLERANCE=2, 3
XETART==-10000 YETART=—3000
XETORF=13000  YETOF=5000
MNOREFOIRT
FLOT

RETRIEVE AT &5 7%
WITH NAME=CATE]
MOREFCRT
FOT SIZE=11 2.5 SCALE=ZO00

END.

FIGURE 4-1. THE ASSEMBLED INTPUT CASE FOR THE EXAMPLE AIRPORT (PART 5 OF 5)

GRID NEF LDN TA START=-Z000 1500 STEF=1000 700 SIZE= 2 BY 3
GRID LEG TA DBEA=TS START=11000 000 STEF=0 0 SIZE= 1 BY 1.

DiETALL
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5}  TOUCHGOS (which describes touch-and-go tracks, and
defines touch-and-go operations BY
FREQUENCY or 8Y PERCENTAGE)

6) PROCESS {which describes the analysis processes to be per-

formed on the input case)

The only exception to this rule is in the case that one or two types of operations
are not to be included in the scenarie. In this case, the user may omit the
TAKEOFFS, or LANDINGS, or TOUCHGQOS sections if there are no operations of
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 QUTPUT CHECKLIST

The INM INPUT Medule includes o large number of watning and fatal error
messages. The printout should be checked for these messages and the input cose
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 a processing location
message. For example, the message "% PROCESSING SETUP SECTION" is
printed prior to the processing of the section of data which follows the keyword
"SETUP; . Subsection 4.3 contains an extensive description of the INPUT Module
error messages. |f a fatal error is detected by the INPUT Module, execution of
the model terminates Immedjately, |f any warning errors are detected by the
INPUT Module no analyses will be performed on the data and execution of the
model terminates after execution of the INPUT Module.

The INPUT Module also prints out the input data in the form of ECHO reports.
The user should verify that the Information procassed by fhe progrom s as
intended. For example, the INM will compute runway lengths based upon the start
and end coordinates. A runway length of |00 feet should indicate an error in the

INPUT case.
If the input case is acceptable to the INPUT Module, execution of the process

commands will begin. All of the other modules also preduce warning and fatal
error messages, The execution printout should be checked for these messages.

4.7




Section 4.3 describes these messages and 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 termination 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 taken to eliminate all warning messages, if possible.

If warning messages have been suppressed via the "NOWARN?" option, the user
must check the message = "n WARNING MESSAGES WERE PRODUCED BY
MODULE abe." for each executed module. If there were messages, he may have
to rerun the case for that particuvlar analysis requesting that the "WARN" option
be used. The user s cautioned not to use the "NOWARN" option on first time ex-
ecutlons. Only after the user has anglyzed these messages for a particular case
and determined that no errors exist In the data should he elect the "NOWARN!
option. Note that the "NOWARNDY option does not affect the INPUT Module and,
therefore, aofl messages produced by this moduie are written to the printer,

Finally, the user should study the output reports and plots produced by the various
modules. Me should verify that the desired analyses were performed and that his
input data produced reasonable results,

4.3 ERROR ANALYSIS AND CORRECTICN

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 madule, The prefixes

are as follows:

4.8
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C  COMPUTATION
CN  CONTOUR

DB DATA BASE PRINT
E EXECUTIVE

F FLIGHT OVERLAY

[ INPUT

M IMPACT

P PLOT

PR PREVIEW

RG  REPORT GENERATOR
v VERIFY

A fatal message within the EXECUTIVE or within the INPUT or FLIGHT
OVERLAY Modules causes termination of the model execution. A fatal message
within 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-
cessing template.

Appendix A contains a list of the model error messages, their causes and possible
correction. The error messages are arranged in alphabetic order and separated

. into groups by modules,

The INPUT Module error messages require special discussion. The module
processes the user input data file and produces error messages to aid the user in
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
mwoduie checks to see It any warning messages were produced. If there were
warning messoges, the module terminates execution of the model with fatal error
122, This procedure eliminates costiy 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 helow.

The input data file is processed by first identifying If a keyword is a level |
keyword and determining if it is in the proper order. The proper order is that
shown in Table 3~1 in Section 3.0 with the exception that only one of the opera-
tions sections (TAKEOFFS, LANDINGS or TOUCHGOS) need be present In the
input file. If the keyword is " BEGIN.", the next keyword is processed. If the
keyword is " END.", no more input data is processed. Otherwise, the next
keyword Is checked against the level 2 keyword list for that particular level |
keyword, Simnllarly, successively lower level keywords are identified and their
assoclated data processed. Whenever a keyword does not match the list of allow-
able keywords at that level, It is checked against the next higher level of
altowable keywords until a mateh is found or ultimatety that there is no level |
match. In the latter case error message {3 is printed out and the next keyword is
checked against level |. Checking will remain at level | until ¢ match is found.
Because of this method of checking, if a lower level keyword is misspelled all sub-
sequent keywords within that section will not be recognized. However, this
method does allow for extensive checking within a section and eliminates having
one lang list of allowable keywords. Note that flag keywords are recognized at all

level 2's and at level |,
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5.0 INTERPRETING THE OUTPUT

The output of the INM consists of printed reports, and fiight and contour plots.
The INPUT Module produces formatted ECHO Reports of the input data file. The
VERIFY Module produces a report of warning messages about the consistency of
the input data and the data base. The DATA BASE PRINT Module prints selected
portions of the data base in formatted reports. The PREVIEW Medule produces a
plot of selected flights from the input case,

A grid analysis praduces a pri::nted report of noise exposure at specific locations on
the ground. A contour analysis creates a report of ground locatlons with equal
noise exposure. In addition, a contour analysis may produce a plot of these con-
tours and a report of population impact within the contours. The following sub-
sections describe each of these reports,

5.] ECHO REPORTS

The INPUT Module produces {2 ECHO Reports to provide the user with a quick
means of detecting errors in the input data, Flgures 5-1 through 5-12 illustrate
the 12 reports. The reports, which are formatted with headers, are easy to read
and essentially self-explanatory. Ground distances are given in all three units so
that the user can check if the input s in the appropriate units. To facilitate pro-
cessing within the model, approach profiles and tracks, which are entered in the
order in which they are flown, have beoen reversed, The ECHO Reports show thase
ftems in the reversed order and consequently tracks are associated with the
runway in the opposite direction, Subsection 3.1 describes how to obtain these

reports.

5.2 VERIFY REPORT

(TO BE ADDED}
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INTEGRATED NOISE MOILEL - ECHO REPORT PAGE 4

SETUP REPORT |
TITLE . ANNUAL. AVERAGE EXPUSIRE AT AN EXAIMFLE OF A FEDIUM HUB AIRFORT

AIRPORT EXAMFLE (MHA)

ALTITUDE 3 FT,

TEMPERATURE S14.5 R S4.8 F 12,7 C

NOIBE METRICS

EQUIVALENT S0UND LEVEL (LEQ) ~ THE 24 HOUR AVERAGE OF AN ENERGY SUPFIATION OF INTEGRATED A~WEIOWTED LEVELS.
DAY=NIOHT AVERAGE SOUND LEVEL (LIN) - DOSED UPUN LEG, WITH NIGHTTIME OPERATIONS WEIGHTED BY A 10 DECIGEL PENALTY,
NOISE EXPOSURE FORECAST [NEF) ~ THE 24 HOUR AVERAGE GF AN ENERGY SUMMATION OF EFFECTIVE FPERCEIVED NOISE LEVELS.
TIME ABOVE A SFECIFIED THRESHILLD OF A-WEIGMTED S0UND (TA} ~ MINJTES THAT A DG4 LEVEL 1S EXCEEDED IN 24 HOURS.

. FIGURE 5-1. SAMPLE EXHO REPORT NO, 1 - SETUP
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INTEGRATED NOLISE MODEL - ECHI REFTRT

RUNHWAY S

STARTING COURDINATES ENDING COCRDINATES RUNWAY
NAME HEADING UNITS X Y X Y LENGTH
o9l a FT 0. 0. Y487, ~457. 0.
™ 0. Q. eV, =151, 2EV6,

N U 000 Q000 1.561 -0, 062 1.563

27R ara FT Y487, —4597. Q. O, $500.
4] aBY2. -{51. 0. QO WP,

] [ ¢ H 1.561 -0, 062 0.000 0,000 1,563 -

274 arz FT 4203, =1410. —&720. =1044, 11129,
M iz81. -430, -210%. ~-318, e .

[ v 1 O, &9z -0, 232 =1, 13¥ =0,372 l.e32

OFR va FT ~EYan, =1044. 4203, -1410, 11129,
Ll -2107. =318, 128, =430, 3P,

N1 -1, 13% -0,172 0. &%2 0232 1,832

33 5o FT TS, 1344, 6407, 6742, SASY.
n 2242, 4lé. 1953, 20355, 1664,

NI 1.210 O, 225 1.054 1.110 0.&e5a

17 170 FT &107, &742. 73855, 1368, 5459,
. m 1953, =OSS, 2242, 414, 1654,
NML 1.054 1.110 i1.210 Q. 2aS 0.6v8

FIGURE 5-2.

SAMPLE ECHO REPORT NO. 2 ~ RUNWAYS

PAGE 2

REPORT 2
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INTEGRATED NOISE MODEL — ECHO REFURT PAGE

AITRCRAFT REPORT 3
NOISE AFFRUACH
) CLURVE FARNETER TAKEOGFF PROFILE NAMES
NANME CATEGORY NAME NAME STAGEL STAREZ STAGED STAGES STAGES STAGES STASET
747200 JCOoM JTYDFL AR TE7 ToRE TiEy TCPLO TORLL TORLZ2 TOPI3
DCc1030 JCM CFesn L] TOF?1  TOPy2 TOPY3 TOFPA  TORYS TOPYS
707320 Joom e JTID A7 TORGES  TOPSY  TOP40  TOP4L  TOP4Z  TOPAZ  TOR4A4
A300 JCOoM CFes AFS TUFLZE  TOPLEY  TUP140  TOP141
727200 SO 3JTED AP0 TCFLL7 TORILE TOFILY TOPL20
ACc930 JCOIM 2JTED APZI0 TCRLSS  TOE1%e  TORLST7
GANTF JOA . EF700 AF40 TOP1EE  TOPLES  TUPLES  TOPLES
COMSEP FGA COASEP AT TOFLSS  TOP19S
8-7s FOA &50C30 HEL.L HORFLT

el

FIGURE 5~3. SAMPLE ECHO REPORT NO. 3 -~ ATRORAFT




INTEGRATED NOISE MODEL - ECHD REFORT FABE 4
NOISE CURWVE ~ Z50C30 . KEPORT 4
DISTANCE THUST SETTINGS
tFT) - 1.00 2.00 300
EPNL 200, ~ 50,20 P1.20 97,20
400, = 5,80 £7.20 +3.10
600, -  £5,10 B4, 50 %0, 80
1000, =~ 79,40 €0.70 87.40
2000, -  73.70 75. 10 52,80
000, -  &7.40 &8,20 77.20
&0, ~ 63,10 &3, 50 73,70
10000, ~ 58,680 57, 40 &5, 70
DISTANCE THRST SETTINGS
(FT3 = 1.00 2,00 3,00
n
b SEL 200, - @ SELAD V000 V5. 50
400, - G420 &5, 60 51,50
800, ~ 61,50 E2. 90 &5.00
16000, -  77.80 79,10 £5,50
: 2000, ~ 72,10 73,20 £1,00
ACOD. =  &6,00 &b, 40 75,60
4000, -  &1.%0 62,20 72,10
10000, = @ =85,20 .80 £7.10
FIGURE 5~4. SAMPLE ECHO REPORT NO. 4 - NOISE CURVES
PG Pty WG L imd 2 e i1 i S Al LR § BB el e i e Ak Bkt A P L b £ e e g T et oo e e 1. g nipapie bt et e B e e S
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INTEGRATED NOISE MODEL = ECHO REFORT PAGE T
APPROACH FPARAMETERS REFCRT &
STOFFING DLSTANCE SPEELS THRUST SETTINGS
NAME HEIGHT  ENGINES FT ] Nl Tax1 FINAL  TERMINAL NG, NAME VALUE
HELI 10000, 2.0 =1. -Q. ~0.000 140,00 160,00 160,00 1 LEVAFF 30
2  3DLND 3.0 -

FIGIRE. G5, SAMPLE ECHO REPORT WO, 5 - AFPROACH PARAMETERS
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INTEGRATED NOISE MOLEL ~ ECHI REFDRT

APPROACH

PROFILES

DISTANCE FROM RUNWAY END
NANME SEMMENT FT ] Nl ALTITULE(FT) SPEED(KNTS)  THRUST
ALT3D 1 STOP 0.00 TAXI REV
] =776, 48 =303, 73 0. 16 0, 00 FINSP IOLND
3 76, 12 1852, 01 1.00 70,00 FINF 30LND
4 1E228, 35 556,01 .00 1007, 00 FINSF HDAPTS
S 30380, 58 R0, 0% 5. 00 1644, 00 TERME=F JDAFTS
& ABS0E, 73 14816.03 8.00 = OO0 TERMSP LAPTS
7 741,16 18520, 04 10,00 36,00 TERMEF 0.00
COPTR 1 0. 00 0,00 0,00 0,00 TAXI SLLND
o 0,00 0.00 0.00 0,00 FINSP IAND
e 4840, &Y 1481. 60 0.50 00,00 FINGE SJOLMD
4 9724,7% &9&63. 21 1a 60 1000, 00 FINSP SILND
= 143580, 68 A444,81 2. 40 1500, 00 FINSP SOLND
& 1ERE30, 76 S741.21 &4 10 @000, 00 FINSF SOALND
7 SIEPE, ES T g 4, %0 00,00 FINSP 0,00
§TD30 1 STOP 0. 00 TAX] REV
2 =1002, 3¢ ~ 0% Wkt ~0.17 Q.00 FINSP SDLND)
3 18074, 40 B, 70 2.97 1000.00 F1NEP IDAFFS
4 S6RIA L0 17140,31 e 26 000, OO FINSP SDAFFS
S &O0UT0, 30 16303, 87 ¥ 63 00,00 FINSF SDAFFS
& TE31350 LESTTEQ 12,40 A000. 00 TERMEF SDAFTS
7 113471.00 3458, 03 18,67 E000, 00 TERMSP 0.00
GA3D i sSTOR Q.00 2,00 3LALND
K3 =-1002.56 305, 58 -0 17 0,00 FINSF HLLND
3 18074, 40 =0y 70 2,97 1000, 00 FINSP SIAND
4 SEI4 , O 17140,31 o2l F000. 00 FINSP 3ND
S &0, 30 18303, 37 P68 TE00. 00 FINSF SDLND
& 7EHE WO AL O 12,40 {000 . 0O FINSE SOAND
7 113471.00 34304,03 18, &7 &S00, 00 FINSH Q.00
FMIL3D 1 HTOR 0,00 Tzt 00 FOLND
’ 2 =1002, 54 =0, S8 ~0.17 0.00 FINE SIAND
el 18076.40 SR, T0 =97 1000. 00 FINSE GDALND
4 234,50 17140,31 o2 3000, O0G FInC# SMND
) AT, SR 1E0.3, 37 Fa e PLY VIRV V] FInNSE SUIND
é TE313,50 20¥E3, 60 12,40 4000, OO FINE JOLND
7 113471, 00 TG, O3 18,87 &000, 00 FIniP Q.00

FIGURE 5~6.

SAMPLE ECHO REPORT NO. 6 - APPROACH PROFILES

PAGE &
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INTEGRATED MJIISE MODEL — ECHC REFORT PAGE

TAKEQFF PROFILES ’ REFORT 7
. . DISTAMCE FROM RUNWAY END

NAME ENGINES WEIGHT  SEGMENT FT m N ALTITULE(FT) SPEEDIKTS) THRUST

HORFLT ) 10000, 1 0.00 0,00 Q. 00000 0,00 32,00 2,00
K 15374,00 419,41 O, 2644 0.00 140,00 2.00
3 4124, 00 V257,41 0L &7705 00, 00 140,00 2,00
4 &H74.00 w2oyS. Gl 1. 131164 1000, 00 140,00 2.00
] &B77.00 HUPE, 1) 1.1348! 1000.00 180,00 1,00
& Ya4R&, 00 =¥34,01 1. 5404 11500, 00 140,00 1.00
7 1000G, 00 048,01 1.84579 150G, 00 160,00 1.060
a 1000, 00 4572.01 <o ALDSE 1500, 00 140,00 0.00

g5

FIGURE 5~-7, SAMPLE ECHO REPORT NO. 7 ~ TAKEOFF PROFILES
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INTEGRATED NIISE MOULEL — ECHI REFURT PAGE €
TAKEGFF MODIFICATIONGS REFORT @
s T A& R T F 1 & H
ALTITULE DISTANLCE ALTITULE DISTANCE
In TYPE FT FT V] Nt FT L NI GRADIENT
1 ACCVIF{ 1) 70C, 00
FIGURE 5-8, SAMPLE ECHC REPORT NO. 8 - TAKEOFF MODIFICATIONS
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INTEGRATED NOISE MODEL ~ ECHO REFORT

TAKEOFF

- TRACKS

INITIAL LENGTH  TURN ANGLE  RESLLTANT  TURN RADIUS
TRACK  RUNWAY  HEADING  SEGMENT  DIRECTICN (MDD (LEG) HEAGING (DEG) e
TR1 oL, 3 1 STRAIGHT 4,10 Y3
z LEFT o) 5 1.&60
3 STRAIGHT 50,00 5
TR2 27R 273 1 STRAIGHT 4,10 73
z LEFT o 165 1,60
3 STRATGHT =0, 00 185
TR3 oSR 92 1 STRAICHT 1,30 w2
2 LEFT 15 77 1.00
3 STRAIGHT 1,40 77
4 RIOMT o7 134 1.60
s STRAIGHT 0.0 134
& RIGHT 0 164 1,60
7 STRAIGHT 50,00 184
TRe 27 273 i STRATCHT 4,10 273
2 43 30 & 20
” 3 STRAIGHT 50,00 0
" 1Rs as %0 1 STRAIGHT  %0.00 %0
RS 17 170 3 STRAICGHT 90,00 170
TR? 17 170 1 STRATGHT 1.%0 170
2 RIGHT 5 265 0,25
3 STRALGHT 3,00 2a%
3 LEFT 20 245 1.00
5 STRAIGHT 50,00 245

i bt e

{PART 1 OF 4)
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" SAMELE ECHO REPORT NO, 9 - TAKEOFF TRACKS, OPERATIONS, DISTRIBUTION

PAGE ¥

REFORT ¥ = PART A



TAKEGOGFF

INTEGRATED NOTSE MOLEL — ELHY REFDRT

OFPERATIONS

L3 2

FIGURE 5= 9 .

SRRV S AR

AIRCRAFT  CLAS BYAXE FRIFILE
747200 e 1 TOET7
747200 5m & TCER
TAT 00 [ ] B4 TRy
L2100 oM 1 TiE 7L
£ y] Deny | < TCF w2
[ Lo kev] D ) L} TUE 74
Ta7200 oM 1 TP
7"7"00 (WM ] o TPl

@700 ol < Ty
D;‘;"'.i.i oM 1
D730 [ ] a
L0 [n ] 3
21050 com 1
LAl L0 e 2
L1030 [ 4] 3
[ [ clim 4
DO a0 oM %
D130 ey | [
FOTILO [ 1
TO7I0 [ue | <
TO7320 £ ]
TO?H20 LM 4
TOTH2O Dy | %
FT IO Com “
ATOQ 0 g
IO [ | 3
FRTIHKY M 1 [N g
T 72 Com a T L
727200 £0m ] TCF11%
TR0 Z0m 1
TO73R0 canl =
TOTH) [WN | ]
TOTH20 1A 4
TOT 2 o =
Fa7an0 D | 1 TIL17
TE7200 [ ] o T 1d
Faraon [\ b e 1Y
L0 [ | 1
oo LM P
U] [ ] e TN ‘-7
AMTF ah 1 TR LY
SAMTF ¥ 1
SAMITF GA o
CAEE ity 1
GAMTE 12 1 HAE 1R

SAMELE l(’!lO RL]’(IH]‘ NU. 9~ - TAREOFY

M e p”‘ip‘-‘ﬂﬁ\-) AR

CFERATTINS

. . R e e e s e e g

COoDOoO0CooQOCCCooen

i.{.f}‘(;rkl:; y

DAY  EVENIMNG  NIGHT
1.10 Cry 43 0,00
1.t0 Q.00 Q. Q0
1.10 [ONe O Q.0
1,50 0. 00 0.00
2.50 0,00 0,00
=,00 Q.00 [N
Sty O [CNL¢ ¢] [CRF]
2. 60 0.00 0. &0
1.20 Co O Q10
28,50 0. O O, 50
3,00 Q.0 Q9,50
1,50 Q.00 Q.00
1,50 Q.00 ¢, 00
a0 Q.00 0,00
1.0 G, 00 Q.00
1,00 0. 00 G, 00
0,50 0,00 0,00
(-] 0.0 0.00
200 GO0 [C -]
c A -Y] Q.00 1,00
1.00 0,00 0,00
.S 0. 00 [P HLV 4]
1.00 G, OG0 G0
0,50 0,00 Q0,8
= 0 000 0. 00
1.00 G, OO (AN}
&y O O, 00 1.00
4, 40 0, 00 1.40
1,50 0,00 0, 4G
. Q.00 0,50
! 0, OO 1.00
X 0, 00 Q.00
| TN Q.00 0.00
O, &0 0,00 Q.08
21 ) [ Y] 2.50
1. %0 0,00 4,00
frL.0n0 1, €M) 03,54
= 0,00 Gy S0
Q.00 050
[V N 0,00
O, 00 .10
.00 1.0
0, G 1,00
0,00 1.0G
2, 1) [ ) 050
OPERATL ﬂN.‘v

IJIHl'IﬂBI‘I'th (I’\! 'l‘

REFORT % — PART B



INTEGRATED NOISE MODEL - ECHI REFORT PAGE 1

TAKEOFF - GFERAT I ONS (LINTO

LEERAT IC0S

TRACK  RUNWAY ALRCRAR T CLASS EIAE FRUETLE 0K TaY  EVENING  NIGHT
GAMTF Gy 2 TP 1@ Y] &, 20 Q.00 0.0

CREEF 154 1 To= 195 0 0, 00 0.00 .00

TR? 17 Z-T74 B kY 1 HURFLT o S, 00 [ENES) 0.00

z1-¢

FIGURE 5-9, SAMPLE ECIO REPORT NO. 9 — TAREOFF TRACKS, OPERATIONS, DISTRIBUTION

(PART 3 OF 4)
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INTEGRATED NDISE MILEL — ECHI REFDRT

TAKEOQFF

DISTRIBUTION

COMMERC TAL

OGENERAL AVIATION
MILITARY

TRACK

TRI

TR2-

TR3
TR4
TRS
TR
TR7

[ AR R AL CHOmKIREIE RO K R VRN IR L R RS

DOFPERATIONES

FIGURE %=9,

LAY EVENLING NIGHY

- 1 7% 0,0 16,0

- 4,0 0.0 7.1

- 0.0 [A N3] 00

FROPORT I DNS
LR AL GEMNERAL AVIATION LI TARY

RUNHAY LAY EVENING NIGHT Lay EVENIMG NDHT DAY EVENING NIGHT
0%l 0, 30 e OO .14 0,00 LN [N ] o, O 0,00 G0
2R G, 1% 4 0K 2y 0,00 ANy V] 0. CN0) .00 0, 1%
O9R 0,91 0 OO 0. %7 0.0 (XN ] 0,00 Q, iy 0,00
27R Ga i) £, 410 0,060 D03 Qa0 0,00 0.0 0,00
as Q.00 0,00 Q.00 O, 44 0,00 O, 00 Qe 0 [V
17 Q.00 (W] 0,00 Q.45 Q.00 Q.00 0. 00 [FAIFY]
17 Qa0 0,00 0,00 [AMe -} O, 00 [EN 1) [ RN 0,00
TOTAL 1,00 13, OO 1,00 1.00 (VN5 V) G TG00 [{NV VS

SAMPLE ECNHO REPORT NO, 9 = TAKEOFF TRAUKS, OPERATIONS, DISTRIBUTION

{PART 4 OF 3}
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INTEORATED NOISE MILEL - ECH} REFORT
LANDING - TRACKS
INITIAL LEMGTH  TURN ANGLE REZLL TANT TURN RADIUS
TRACK  RUNWAY HEADIING SEMENT DIRECT D0 {NMI) (Des) HEADING ( DEG) (N1
TR8 oyl r] 1 SIRAIGHT 4.8 kel
2 LEFT 2 1 1,50
3 STRALGHT 560, 00 1
TR? 270 e 1 STRAIGHT 7,00 Ala
& LEF T 1 244y 1.5
E STRATGHT S0, 0K 260
TR1O 17 170 1 HIRALGHT 0, 00 170
TRIt as ey ! STRAIGHT K () e )

FIGURE 5~10. SAMPLE

ana s

-

(PART L OF 3)

et it it 108 ot b BT A s b A o e

ECIO REPORT NO. 10 - LANDING THACKS, OPERATIONS, DISTRIBUTION

FAGE 13

REFORT 14 = FART A
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INTEGRATED NOIISE MILEL ~ ECHO REFURT FAGE 14

LANDING - OPERATIONGS REFORT 10 = PART B

OFERATIONS
TRACK RUNHAY ALTRCRAFT CLAES FRFILE DAY EVENING  NIGHT
TRE o9L, T47200) cim STLHD S 1) Q.00 0,00
D100 [ ] 10D 15,134 0.00 1.44
U730 ccm ALTED 15,54 Gty 00} 1.44
A £om STREED 1.44 Q.00 0.72
27200 oM ALTIL 50, 40 0,00 T 20
Ly com ALTAD 0. A0 0.00 2
TRY 27. TAT200 e BTOCRL 0.4 0.00 Q.00
[ Ty icn] Dy | ETLaD (-7 ¥ Q.00 0,56
TOTI0 [ AL TED & 14 Cry 003 0.5ty
AI00 TLe 0, Q.00 0,23
27 a0 5 1. &0 Q.00 2,60
& e o] ALTID 19, 5 0,00 112
TRIO' 17 GAMTF A GAZD T o) Q.00 0. &0
' CUrEsEF 134 GAZD 12,60 0, 00 1,50
H=Th GA COF TR 1890 0. 00 .00
TRi1: as GATF Gy 1A 17.524) 0. 0x) 1,40
v - ' COPESEM A LALD 2V 40 0,00 30
S5=74& i COFTR .50 0,00 0,00

FIGURE 3-10. SAMPLE ECHO REPORT NU. LU - LANDING TRACKS, OPERATIONS, DISTRIBUTION

(PART 2 OF 1)
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INTEORATED NGISE MOLEL — ECHO REFURT

LANDING ~ RISTRIRBLUTI IZN

OFERAMEITONS
Lay EVENTIMG NIGSHT

COMMERCIAL - LY. 0 0,0 17.0
GERERAL AVIATION -~ 72,0 0.0 7.0
tILITARY - [N 9.0 2.0
FROFORT I ON:S
COMPERC EAL GEMIRAL AYIATICN MILITARY
TRACK  RUNWAY AY  EVENING  NIGHT DAY  BEVENING  NIGHT LAY  EVENING  NIGHT
TRO oYL 0,72 Q.00 0,72 GO Q. 0O .00 0. Q0 Q.00 Q, 100
TRY? 270 (e L 0,0 [ i LR U] Qo (S 5] 0,00 Q, 00 Q00
TR10 17 (UM 0.0 12400 [ct) (AL <] 030 0,00 Q.00 [ e x]
TR as £, X [{CX] £, 00 0,70 0, 00 0. 70 Qe 00 0.00 0,00
TOTAL 1.Q0 O, | B t.00 C.00 100 Q. 00 .00 0. 00

FIGURE 5~10. SAMPLE ECHO REPORT NO. 10 - LANDING TRACKS, OPERATTONS, DISTRIBUTION

(PAXT 3 OF 3)
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INTEQGRATED NOISE MULEL = ECHI REFURT

TOUCH AND QO - TRACKS

«
INITIAL LENGTH  TURN ANCLE RESIL_TANT TURN RADIUS
TRACK  RUNWAY HEADING SEHENT DIRECTION 1) ([ES) HEADING {(DEG) (NMI)

TR14 17 170 1 STRAICHT 00 170

2 LEFT 180 0 2,00

a3 STRAIGHT &, 00 0

4 LEFT 180 170 2.00

=] STRAIGHT 3,00 170

L1-¢

" FIGUKE =11, SAMPLE ECH0 REPORT NO, 11 - TOUCI]-A&D-GO TRACKS, OPERATIONS DISTRIBUTION

LR N b ol e e 15 ek 0 T e S
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PAGE 17

INTEGRATED NOISE MODEL —~ ECHO REFURT
REFORT 1! -~ PART B

TOUCH AND GO - OFPERATIONS
TOUCH AND GO AFFROACH OFERAT NS
FROFILE FROFILE DAY EVENING  NIGHT

TRACK  RUNWAY AIRCRAFT  CLASS STAGE

TC 155 GAZD 2300 G 00 Q.00

TR14 17 CorsEP GA

BI-¢

SAMPLE ECHO REPORT NO. 11 ~ TOUCH-AND-GO TRACKS, OPERATIONS, DISTRIBUTION

FIGURE 5~11.
(PART 2 OF 3)
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INTEGRATED NOISE MODEL -~ ECHD REFORT
TOUCH AND GO - DISTRIBUTION
)
UFERATIGNS
. EVENING NIGHT
COMMERCIAL - 0.0 0.0 Q.0
GENERAL AVIATION -~ 23.0 0.0 0.0
MILITARY - 0.0 0.0 [+ ]
. FROPORTIONS
HL GENERAL AVIATION MILITARY
TRACK  RUNWAY DAY  EVENING  NIGHT DAY  EVENING  NIGHT DAY  EVENIMNG  NIGHT
TRi4 RY AN 0.00 0.00 6,00 1,00 0.00 Q. 0.00 0,00 0.00
TOTAL G, 00 0. 00 0,00 1,00 0.00 0,00 0.00 0.00 .00

FIGURE 5-11.

(PART 3 OF 3)
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SAMPLE ECHO REPORT NO. 11 - TOUCH~-AND-GO TRACKS, OPERATIONS, DISTRIBUTION

PAGE 18

REPORT 11 -~ PART C
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INTEGRATEL NOISE MOLEL — ECHI REFURT

PROCESSES

DATA BASE
BAIRAZO0
RNOICIGASER
#END

VERIFY
EXECUTE
PREV 1EW
VARIABLES = TRACK
. START
ENDI

GRID
METRIC = NEF LDN

DBA THRESHIAD = 4.0

STARTING POINT =
STEP = 1000,
SIIE = 2 3
REPORT

GRID

METRIC = LEQ TA
DBA THRESHOLD =
STARTING POINT =
STEP = 0.
SIZE = 1 1
RERPORT

BETAIL

CONTOUR

75.0

34 AIRCRAFT 8 FROFILE 43 TOPROF ras)
TA
=3000, 150G,
700,
11000, BOOC,
-0

LEVELS = &85.00 75.00

METRIC LDN
_TOLERANCE = 1.00
DEFALLT WINDOW
. SAVED AS CASE1
 REPORT

FIGURE 5-12. SAMPLE ECHO KEPORT NO. 12 - PROCESSES

{PART 1 OF 2)

PAGE 19
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INTEGRATED NOISE MODEL - ECHO REPCRT

PROCES SES (CONT,)

CONTOUR
LEVELS = 30,00 40,00
HETRIC MEF
TOLERANCE = 2.%0
HINDOW = ~10000, -3000, 15000, SO00.
PLOT

X AXIS 2.5
Y AXIS 1.0

= SO00. O
AUTOMAT IC CENTEIRING

RETRIEVE
LE i m A5.00 75,00
NAME CASEl
DEFALLT WINDCW

ar

X AXIS i1.0

Y AXlS 8.5
SCALE BOOO, 0
AUTCMATIC CENTERING

FIGURE 5-12.

BRI

L e s b i Tt

SAMPLE ECHO REPORT NO. 12 - PROCESSES

(PART 2 OF 2)
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Figure 5-13. SAMPLE VERIFY REPORT

{TO BE ADDED)
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5.3 DATA BASE SELECTION REPORT

The DATA BASE PRINT Module produces a report which presents internally
stored alrcraft performance and nolse data In an easily read tabular format and, if
you desire, a plot of the same data. Subsectlon 3.3.3 describes how to obtain this

report.

Flgure 5-l4a Is a sample DATA BASE Selection Report for retrieval by aircraft
definition ("AIR". The DATA BASE PRINT Module generates the following four
subreports for this selection option:

1) alrcraft definition data

2) noise curve data

3) takeoff profile and proflle modification data
4) approach profile parameter data

The remaining three selection options, "s#NOI", "*PRO", and "*APP", generate
subreports 2, 3, or &, respectively.

The first sectlon of the DATA BASE Selection Report presents aircraft definlition
data. Alrcraft definitions consist of identification numbers and names for data
base retrieval and cross referencing purpases.

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
reflected in the revision number,

The aircraft identification number, name, description, and category are shown,
followed by the noise curve identification number and name and the approach
parameter ldentification number, Then the takeoff profile identiflers by stage
length are shown. Identification numbers are for internal use only and are
presented for completeness. As discussed in Subsection 3.3.3, Items are retrieved
from the data base by names, not identification numbers. The user should note
that a takeoff profile identifier of zero signifles that the aircraft is Incapable of
operating at that range.

5.23 ~ Chg. 2
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Faa INTEGRATED MIITSE MILEL VERSION ¥ DATA BAZE

DATA BAZE
REVISIING &

"AIRCRAFT DEFINITION DATA

AIRCRAFT 1D AIRRAFT ALRT.RAFT ATRCIRAFT
NUMEER AIE DECRIPTION CATERHIRY

30 AIDX) AZG/CFA-5a0T M)
NOTSE CLRVE MEITE CURVE AFFRUWIH FARAETER
10 NUMEER NAME 10 NUMBER
17 CFesn =]

TAKESFF FROFILE 10 AT FLIGHT RANGE (NM)

o= e g 1000~ 1500~ 30— S00—  OVER
00 1000 [3=5 ¢} a0 IO {00 A0

13y Ly 140 141 4] ] [a)

FIGURE 5-14a, SAMPLE BATA BASE SELECTTION REPORT

(PART L OF &)
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FAA INTEGRATED NIISE MIDEL VERSION % DATA BASE

[¥)]
§

[ %]
W

Syy |

T 0"

DATA DASE
REVISTION:
NODISE LCURVE DATA
NIISE DARVE NOISE CLRWE
10 NIMEER NAME,
17 CFes)
EFML NOIZE LEVELSR
{EFNDE)
THRLEST LEVELS
BOOH OO 1400000 20000,00 S0, 00 G000, 00 0.00
DISTANCE
R00 103,50 102, 50 110,50 112,50 114,50 Q.00
A00 9770 103,10 105, 30 107.540 107, 40 Q.00
&30 Y70 7. 10 101,40 103,70 105, %0 2,00
1000 7,00 w0 700 Y. W) 102, b 0,00
2000 50,30 €4, 10 %, 20 Y P20 0,00
A00Q 1.0 7740 E1.00 4, 4G [CY ] Q.00
6300 A5, 1D 71.70 TS S0 TiEP0 Erl, 0 .00
10000 G, 40 &S 10 A 20 TH00 Tk, 0 .00
16000 4% 30 7.10 41.40 & B0 70,20 Q.00
25000 41.00 4,70 53,40 iz, 10 Sty 130 Q.00
SEL MOISE LEVELS
(DEAY
THYULET LEVELS
OO0, 0 14000, 00 Z0000,00 23000, 00 D0, (0 00
DISTANCE
200 3P0 102,70 10455, 40 1S, 00 107,50 Q.00
{00 PHS0 YT 70 100,30 L3, 00 104, &0 0,00
&30 &Y. 70 4. 10 FELTO VY o 0 101,40 Q.00
1004) .50 ik LI Fc k] Fid. 0 i, (X 0,00
L2000 . - IR, EO) L, E0 aL L, T V] Q.00
A000) 71.50 T4, AQ 50, K0 5, 60 Q.0
6300 &y 10 Th. 20 S0, 70 Q.0
10000 0,130 €85, 50 75,0 [V
16000 SR80 T YO tikin e A0 &, 10 Q.00
28000 47 .00 S 30 &4 0K o= ] Q.00
FIGURE 5~1l4a. SAMPLE DATA BASE SELECTION REPORT (PART
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FAA INTEGRATED MOISE MOLEL VERSIN 3 [AWTA BAE

DATA BAZE
REV1SI0N: =

TAKEQFF FPROFILIE DATA
TAKELFF FRUFILE TAKECEF FRUFILE
10 MNUMEER PAME
1y TOF L&
DISTANCE FRIM ALTITLIE VELDACITY THRLEST
ERAKE RELEASE (FT) (FT) (KTE)
'SEGMENT | 0.0 0.0 14,0 LT AL OO
SEOMENT 2 8541.0 0.0 160.0 T4 00
SEOMENT 3 111382,0 1000.0 BT A6 OO
SEQMENT 4 137154.0 1875.0 BT A O
SEGMENT = 14724, 0 1343, 0
SEQMENT & TUSI7.0 1827.0
SECGMENT 7 PEP2ELL0 B0 Q)
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The second section of the DATA BASE Selection Report presents alrcraft 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 nolse values for ten slant distances and up to six thrust
levels. As noted, slant distances are given in feet, whereas thrusts may be given
in pounds per engine, EPR, or percent RPM.

The third section of the DATA BASE Selection Report presents the takeoff
profiles for the alrcraft, A profl ie for each operable stage length is shown with
duplicate profiles omitted. The profile Identlfication number and profile name
follow the report header mformatmn. For each segment of the takeoff profile the
distance from brake release, altitude, speed, and thrust are given. A maximum of
L4 segments is presently stored In the INM Data Base.

The takeoff profile information is followed by profile meodificaton data. These
data, consisting primarily of climb gradients and thrusts, are used whenever the
user selects to modify the aircraft's takeoff. 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
profile parameter data. The approach parameter jdentification number and name
follow the report header Informatjon. 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.

Fligure 5-14b is a sample DATA BASE Selection Plot of the Sound Exposure Level
(SEL) vs. distance data retrieved by noise curve name ("*NOI"), Not shown is the
Effective Perceived Moise Level (EPNL) vs. distance plot which is also generated
by "*NOI", ’

The noise curve name s shown in the heading. The X-axls is logarithmic and
shows the slant range dxstance In feet. The Y-axis is the noise units in decibels.
Each curve represents a different power setting which Is indicated at bottom right
in the appropriate units.

5.28 Chg, 2

D)

#obs,

(1-87\'"’)



SEL (DBA)

w
|
N
L]

NOISE CURVE NAME: CGASEP

i | | | | ] ) ]

wc 830 900 2004 4065 RI0G 1QQQQ 15000
SLANT RANGE DISTANCE (FEET)

[4 fﬂqD

FIGURE 5-14b.

SAMPLE DATA BASE SELECTION PLOT - SRL V3. DISTANCE




Flgure 5-l4c is a sample DATA BASE Selection Plot of a takeoff profile retrieved
by takeoff profile name {"*PRO").

The takeoff proflle plot is composed of three plot frames The top frame displays
alrcraft 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
distance from brake release. The bottom frame displays power setting in the
apptropriate units as a function of distance from brake release.

The keyword "*AIR" generates plots of the SEL and EPNL vs. distance curves and
plots of all the takeoff proflles associated with the particular aircraft definition.

5.4 PREVIEWOF FLIGHTS PLOT

The PREVIEW Module produces plots of noise data, takeoff profiles and tracks
appended to runways. Subsection 3.3.4 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 5-l4b., Unlike DATA BASE Selection,
PREVIEW also plots user defined noise data contalned within the input file. The
PRE VIEW optlon is "*NOI",

PREVIEW plot of takeoff profiles is identical in format to the DATA BASE
Selectlon Plot as shown in Figure 5-14c. Unlike DATA BASE Selection, PRE VIEW
also plots user defined takeoff profiles contained within the input file. The
PRE VIEW option is "+PROM,

Figure 3-i5 is a sample PRE VIEW 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 helght is 11 inches. An inner border is drawn to define the

actual plotting aréd:“This" Bdider serves as a window against which the alrport’

runways, tracks, and coordinate system axes are drawn, Any runways, tracks, or
portjons of these that lie outslde this window will not be shown,
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The airport origin used in the runway definitions, is automatically centered within
the plottiong area. This default may be overridden if the user inputs 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 of the plotting
area, 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.

The case title and alrport name as input by the user are shown below the Inner
border. The scale of the plot is shown graphically in the lower right corner of the
plot. A pgraphical representation of the scale is shown so that magnified or
reduced reproductions will automatically display correct scale factor
informatlon. The scale unit of distance is also shown.

5.5 GRID ANALYSIS

A grid analysis produces a standard tabular report and optionally a detailed
tabular report. Subsection 3.3.5 describes how to obtain these reports.

Figure 5-16 I5 a sample Standard Grid Analysis Report. Following the report title
are shown the case title and airport name as input by the user. Then follows a
table of nolse values for the specified grid polnts. The grid point locations are
listed under the headings "X" and "Y" for X-coordinate and Y-coordinate,
respectively. The headings which follow the grid coordinates are the metrics for
which the grld analysis was performed, Under each of these headings is listed the
computed noise values for the particular metric.

A maximum of 20 grid points may be specified in the Detailed Grid Analysis
Report. A separate page 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
glves the indlvidual 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, alrcraft type, and profile). A line of information Is printed
for each 1light, giving the following information;
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1} dircraft name

2)  tokeoff profile for takeoffs or touch-and-gos, or ubproach profile
for landings

3)  tokeoff rr:uodlﬂcution L.D., if applicable (this LD. is assigned by the
INM and is matched to a takeoff modification in ECHO Report No.

8).
4) approach parameter set name -
5}  noise curve name
6) takeoff stage number for tokeoffs or touch-and-go's
7)  touch-ond-~go approach profile name

8) fllght type, "T " for takeoff, "A" for opproach, and "G" for touch-
and-go.

9)  track name

10}  runway name

I} individual noise level a* the grid point

12)  number of day, evening and night operations

13)  individual contribution 10 the fotal noise expasure,

Printed below this table is the highast noise level for all flights over this point. A
table showing the number of flights having nolse levels within approximately 10
decibels of the peak level then follows. The table shows the distribution of these
flights by | decibel increments from the first whole number leve! which equals or
exceeds the peck level, The number of day, evening and night operations for these

. flights is also given,

5.6 CONTOUR ANALYSIS

Three types of reports can be produced from a contour analysis: a tabular Contour
report, a Contour plot or a tabular Population Impact report. Subsection 3.3.6
describes how to obtain these reports, whose contents are discussed in the

following subsections,

5.6, CONTOUR REPORT

The Contour Anclysis Report provides a list of the points which define the
contours of equal noise values within the user-specified or default contour
window. Separate reports are given for each leve! requested, Figure 5-18

represents a sample page from this report.
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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 created, the
total area in square miles encompassed by the contour and the metric selected for
the contour. This information is fallowed by a table of points defining the
contour. A contour may be comprised of several distinct and separate areas,
called “islands " Within the table these Islands are identified by sequential
indexes under the header "ISLAND," The_n' for each island, the table prints out a
point [.D. 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 1.D. Is
printed only once, just before the first peint of the island.

If, for a given level, there Is no contour within the ~anjour _wlndow, the table of
points will not be printed. In addition, the areq valve will be 0.00.

6.2 CONTOUR PLOT

The CONTOUR PLOT Option of the Contour Analysis produces a standard
CalComp plot. Subsection 3.3.6 describes how to obtain a Contour plot.

Figure 519 Is a sample Contour plot. The outer border of the plot is drawn to
user-specified helght and width. As the default, the plot width is 8.5 inches and

. the plot height Is 11 inches. This allows for 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 runways,
nols¢ contours, and alrport coordinate system axes are drawn. Any contours ot
portions of contours that lie outside of this window will not be shown.

The airpori orlgn, used in the runway definltions, iz automatically centersd
within the plotting area. This default may be overridden if the user lnputs
non-zero plot origin values, Tic marks are drawn along the X~ and Y-axes of the
alrport coordinate systemn every 2000 feet regardless of scale. The 1limits of the
plotting area, In feet, are shown by annotation at the intersection of the axes with
the plot window. Each contour is drawn and anpotated with its noise level.
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The case title and airport name as input by the user are shown below the Inner
border. The scale of the Contour plot Is shown graphically in the lower right
corner of the plot. A graphical representation of the scale is shown so that
magnifled or reduced reproductions will automatically display correct scale factor
information. The scale unit of distance Js also shown.

5.6.3 POPULATION IMPACT REPORT  (UNAVALLABLE AT THIS TIME)

An IMPACT analysis produces a standard tabular report. Subsection 3.3.6
describes how to obtain this report.

Figure 3-20 is a sample Population Impact Report. The case title and airport
rname as input by the user are shown, followed by the name of the nolse metric

..selected for IMPACT analysis. Then, for each noise level, the 1970 residerce and

population counts are presented. The user should note that the census cudnts
reflect exposure to noise that is greater than or equal to that noise level.
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“#xx COMPUTATION MODULE ERROR MESSAGES ###%

Cl *FATAL: NO METRIC SELECTED FOR COMPUTATION
Cause: No wvalld noise metric name was found on the
processing template,
Correction; Correct the misspelled metric name, Valid noise
metric names are: LDN, NEF, LEQ, and TA.
C2_ *FATAL: NO OBSERVERS SELECTED FOR NOISE COMPUTATION
Cause: Elther the number of X grid points or the number of ¥
grid polnts was entered as zero,
Correction: Correct the regular grid parameter in error,
C3 *FATAL: NO CONTOUR LEVEL SELECTED
Cause: No contour lavel values were found on the processing
template,
Correction: Supply the missing noise contour level(s).
*FATAL: TOLERANCE CAN NOT BE ZERQ

Céh

Cause: The user has incorrectly defined the irregular prid
: window.
Corrections Correct the window coordinates.

A-l




*exr CONTOUR MODULE ERROR MESSAGES *¥#»

CN| *FATAL; CONTOUR NAME XXXXXX DOES NOT EXIST

Causet

Correction:

The Grid File does not contain the contour definition
name.

Case |. If this message occurs when a RETRIEVE
command Is being processed, then an Iinvalid
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 processed, there was a previous
error In the COMPUTATION Module and no GRID File
was credted for this contour name. Correct the error
reported by the COMPUTATION Module.

CN2 *WARNING: XXXX YY.YY CONTOUR AND AREA MAY BE INCOMPLETE

Cuause:

Correction:

The contour with metric name = XXXX and leve] =
YY.YY was determined to not be within the range of
levels Input to  the COMPUTATION Module,

Therefore, the contour may not be occurate.

If an accurate contour for this level is desired, then
rMesgb;'nit the job to invoke the COMPUTATION
odule,

CN3: *WARNING: XXXX YY.YY CONTOUR DOES NOT EXIST

Cause:

Correction:

All noise values caleculated by the COMPUTATION
q,ﬁgd#ks for metrix XXXX are less than contour level =

No action is required as long as the user has input a
reasonable contour level,



*#x% DATA BASE PRINT MCDULE ERROR MESSAGES ###x

J
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DB #WARNING: UNRECOGNIZABLE KE'TWORD XXXX
Cause: The DATA BASE PRINT Module was given an invalid
selection keyword,
. (i Correction: Correct the missp'elled or invalld keyword.
4: DB2 *WARNING: AIRCRAFT NAME XXXXXX DOES NOT EXIST
f . Cause: The aircraft name was not found In the INM Datao
Y Base.
3 Correctiom: Consult the User's Guide for the list of available
{‘ aircraft names,
i
E?! DB3 *WARNING: NDISE CURVE NAME XXXXXX DOES NOT EXIST
1.’ Cause: The noise curve name was not found in the INM Data
rf Base,
‘ . Correction: Consult the User's Guide for the list of available noise
& curve names.
,’ DB4 *WARNING: TAKE-OFF PROFILE NAME XXXXXX DOES NOT EXIST
2 Cause: The takecff profile name was not found in the INM
: ~5 Data Base,
¥4
3{ Correctiont Consult the User's Guide for the list of available take-
fi off profile nomes.
1' - DBS *WARNING: APPROACH PARAMETER NAME XXXXXX DOES NOT EXIST
i
£ Causes The approach parameter name was not found in the
‘:’ - INM Data Base,
4, Correction: Consult the User's Guide for the list of avaliable
G approach parameter names.
o
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#e44 EXECUTIVE ERROR MESSAGES #x#»

Ei_*FATAL: KEYWORD kkkle IS AN INVALID EXECUTIVE KE'YWORD,

PROGRAM TERMINATED,

Cause;

Correction:

The processing template has encountered a keyword
which it does not recognize. This indicates that the
INFUT Module is writing incorrect data or that
another module Is not reading all of its data,

Check for previous errors which may have caused this

error. |f there are none, have the maintenance pro-
grammer check for programming errors.

A-4
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*xxx FLIGHT OVERLAY MODULE ERROR MESSAGES ##*x

*FATAL: RUNWAY XXXX_ TRACK: YYYY PROFILE: 222777
NY SE s AY B DS 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: 7ZZZ7Z72
TRACK SEGMENT 18 NEITHER STRAIGHT NOR TURN

F3

Fh

F5

i ITH R 5
Couses A track segment has been incorrectly defined,
Correction: Carrect the track segment in error.

*FATAL: RUNWAY XXXX TRACK: YYYY PROFILE: 2272272
TION NOT |N PROFILE

Cause: A tokeoff modification specified a start or end point
not within the profile.

Correction: Correct the takeoff moedification or the profile to be
compatible,

*ATAL: RUNWAY XXXX TRACK: YYYY PROFILE: ZZZ2277

n

Cause: The actual number of track segments does not equal
the track segment counter,

Correctlon: Correct the track in error,

HATAL: RUNWAY XXXX TRACK: YYYY PROFILE: ZZ2772ZZ

ANGLE=D TN A TURK,

Cause: Turns of zero degrees are not permitted.
Correction: Corract the track segment in error,
A-5




Fé6 *FATAL: RUNWAY XXXX TRACK: YYYY PROFILE: ZZZZ77
DE_IN ROUTINE DIRVEC.

Cause: A flight path segment of zero length has been
generated,
Correction: Verify the track and profile definitions for this flight.

F7 *FATAL: RUNWAY: XXXX TRACK: YYYY PROFILE: ZZ7Z777

CHANGE IN HEIGHT GREATER THAN SEGMENT LENGTH,

Causet A flight path segment has been generated where the
uircraft's change in altitude is greater than the actual
length of the flight segment.

Correction: Verify the track and 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,

Correction: Correct the takeoff profile in error, The first segment
must always be the takeoff roll segment.

F2 *FATAL: RUNWAY: XXXX TRACK: YYYY PROFILE: ZZZ227Z

Causes The approach thrust name was not found Tn the
approach parameter data.

Correction: Correct the approach profile or approach parameter
definition.
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e *#a% [NPUT MODULE ERROR MESSAGES *ex
|_*FATAL: USER INPUT FILE EMPTY.

Cause:

Correction:

Input file specified by user contalns no data,

Attach correct user input file,

12_*FATAL: PREMATURE EOF ON USER INPUT FILE AFTER ABOVE CARD,

Cause:

Correction:

INPUT Module expected more data on user jnput file,

Check that all sections of input data are on the file,
Correct all previous input errors and resubmit job.

13 *WARNING: NO LEVEL | MATCH FOR THIS KEYWORD., REST OF CARD

j Cause:

":vD Correction:

SKIPPED,

INPUT Module is expecting a level | keyword at this
polnt. The keyword may be a misspelled level |
keyword or an invalid keyword for any level. This
error may also appecr if a previous error has passed
the keyword search up to level |, Note that the re-
malnder of the card has not been processed,

Correct the mispelled or invalid keyword or determine
the previous error which caused the INPUT Module ta
look for a level | keyword.

14 _*WARNING: CATERGORY 1S INVALID. MUST BE P OR J FOLLOWED BY

COM, GA, OR MIL,

Cause:

Correction:

Invalid input for aircraft category,

Determine and [nput the appropriate comblnation of
"PY {propeller) or "J" (jet) with the category types
YCOM" (commercial), "GA" (general aviation) or "MIL"
(mititary),




ot s s

I5_*FATAL:s SECOND SETUP SECTION MUST FOLLOW A PROCESS SECTION.

Cause:

Correction:

A second SETUP section was encountered before all of
the basic scenario Input was entered, The ordering of
sectlons I1s that the second SETUP section follows a
PROCESS section.

Check that all input sections are present and in
order. The order for a basic scenario is SETUP, AlR-
CRAFT, TAKEOFFS, LANDINGS, TOQUCHGOS, 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 a section a message is prinfed to indicate
which section s being processed.

16 *FATAL: AIRCRAFT SECTION MUST FOLLOW SETUP SECTION.

Couses

Correction:

AIRCRAFT section Is out of order.

Check that ail input sections are present and in
order. The order for a bhasic scenario is SETUP,
AIRCRAFT, TAKEOFFS, LANDINGS, TOUCHGOS,
PROCESSES, where at least one of the operations sec-
tions (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.

17_*FATAL: TAKEQFFS SECTION MUST FOLLOW AIRCRAFT SECTION,

Cause:

Correction:

TAKEOFFS section is out of order.

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
(TAKEQFFS, 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 a section a message is printed to indicate
which section is being processed,

A-8
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18 *FATAL: LANDINGS SECTION MUST FOLLOW AIRCRAFT OR TAKEOQFFS

SECTIUN,.

Cause:

Correction:

LANDINGS section s out of order.

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, whare ot 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 a section a message is printed to indicate
which sectlon Is belng processed.

19 *FATAL: TOUCHGOS SECTION MUST FOLLOW AIRCRAFT, TAKEOFFS OR

LANDINGS5 SECTION.

Causes

Correctlon:

TOUCHGOS section is out of order.

Check that all input sections are present and in
arder, 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 previous error caused the INPUT Module
not to recognize a section. MNote that just prior to
processing a section a message is printed to Indicate
which section is being processed.

110 *FATAL: PROCESS SECTION MUST FOLLOW ONE OF THE THREE

OPERATIONS SECTIONS,

Cause:

Correction:

PROCESS section Is out of order. It must follow a
TAKEOFFS, LANDINGS, or TOUCHGOS section.

Check that all input sections are present and in
order. The order for a basic scenario is SETUP, AIR-
CRAFT, TAKEQFFS, 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 previous error caused the INPUT Module
not to recognize a section, Note that just prior to
processing a section a message [s printed to indicate
which section is being processed.

A-9



11 *FATAL: /END/ MUST FOLLOW PROCESS SECTION.

Cause: Keyword "END" is out of arder.

Correction: Check that all input sections are present and in
order. The order for a basic scenario is SETUP, AIR-
CRAFT, TAKEOQFFS, ILANDINGS, 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 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 section is being processed.

112 *FATAL: ABOVE KEYWORD ENDS SETUP SECTION AND NO RUNWAYS

HAVE BEEN DEFINEL.

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 ALTERIN

PUT.

Cause: Since data is entered by keyword, if @ keyword s
repeated the new data replaces the previous data,

Correction: If the keyword is a duplicate delete the duplicate key-
word and assoclated data,

Hi *WARNING: INVALID TEMPERATURE UNIT. DEFAULT TEMPERATURE

USED.
Cause: Temperature unit is invalid; it must be *R", "F" or "C"
for Rankine, Fahrenheit, Celslus, respectively.

Correction: Change unit to valid letter.
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' 115 *WARNING: THESE CHARACTERS NOT PROCESSED. THEY ARE NOT OF
= TTYPEEXPECIED.

Cause: If characters are numeric, alpha characters were ex-
pected, If characters are alpha, numeric characters
were expected.

Corrections Remove any extraneous characters. [f 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.

116 *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
", “R" ar "C" for left, right and center, respec-

tively, The two runway names are separated by a
hyphen and hove no embedded blanks.

Correctlon: Put runway definition on one card or correct runway
name.

iRy
imr) 117 *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 ending coordinates.

Correction: Put runway description on one card or co'rrecf descrip-
tion,

- 118 *WARNING: INVALID HEADING KEYWORD OR VALUE, DEFAULT

~ VALUES USED,
Cause: After the runway description a keyword other than
- "HEADRING" was encountered, a value not in the range

of 0 to 360 was entered for the heading, or no heading
' value waos entered.

Correction: If a heading is to be specified, use the keyword
HEADING followed by a value in the proper range, all
on the card with the runway description,



119 *WARNING:

Cause;

Correction:

120 *FATAL:

ABOVE CARD SHOULD CONTAIN DELIMITER FOR TITLE
OR AIRPORT INPUT. ‘

TITLE or AIRPORT starting or ending delimiter was
expected on this card but was not found.

Check for "< >" to set off the input for these two
keywords and check that the input extends no further
than the card following the one on which the keyword
is located., The first delimiter must be on the same
line as the keyword and the second on the same card
as the end of the data,

TOTAL ERRORS EXCEED 50 OR NUMBER OF ERRORS ON

Cause;

Correction:

121 *WARNING:

ABOVE CARD EXCEEDS 20,

Too many errors have been detected in the input data.

Correct all of the preceding errors and resubmit the
job.

NVALID CHARACTER DETECTED WITHIN A VALUE,

Causes

Correction:

122 *FATAL:

l—-
1

NPUT NOT ACCEPTED.

Input value contains an Invalid character such as an
alpha character, an imbedded minus sign, or & second
decimal.

Make value valid nhumeric input,

INPUT MODULE PRODUCED WARNING MESSAGES.

Cause:

Correction:

PROGRAM TERMINATED,

At least one input error was detected by the INPUT
Module. Since thls error invalidates the user input no
further processing is allowed.

Correct all of the preceding errors.

A-l12
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123 *WARNING: ABOVE COMBINATION OF KEYWORDS 1S INVALID.

KEYWORDS IGNGRED.

Causet

Corraction:

Within the AIRCRAFT section valid keyword comblna-
tions are "NOISE CURVE", "APPROACH PARA-
METERS", "PROFILES APPROACH", "PROFILES
TAKEQFF" AND "MODIFICATIONS TAKEOFF", The
above combination is not one of these. Whenever this
error occurs, the INPUT Module searches for the next
keyword and tries to find a match for it at level 2
under AIRCRAFT, and then at level | if no mateh is
found at level 2.

Select a valid keyword or combination, or check to see
if previous errors caused this arror.

124 *WARNING: KEYWORD EXPECTEE&'%I'% BE COMBINED WITH OTHER
—  REYWORDS., WORD [GNORED.

Cause:

Correctlon:

Within the aircraft section the keywords “NOISE",
"APPROACH", "PROFILES" and "MODIFICATIONSY
must be followed by a second keyword. ‘See 123 for
legal combinations, Whenever this error oceurs, the
INPUT Module searches for the next keyword and tries
to find a match for it af level 2 under AIRCRAFT, and
then at leve! | if no match is found at level 2.

Select a valld keyword or combination, or check to see
if previous errors caused this error.

125 _*FATAL: ABOVE KEYWORD ENDS AIRCRAFT SECTION AND NO

AIRCRAFT WERE DEFINED,

Cause:

Correctlon:

No valid aircraft definitions were processed.,

Check for a TYPE subsection within the AIRCRAFT
section. Make certain that this subsection contains at
least one aircraft definition and that all definitions are
valid,



126 *WARNING: FIRST KEYWORD AFTER /TYPES/ MUST BE /AC/.

Within the TYPES subsection of the AIRCRAFT
section, each aircraft definitlon 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 mateh for this keyword
at leve! 2 under AIRCRAFT, and then at level | If no
matech is found at level 2.

Causes

Correction: Check for the missing or misspelied keyword after
"TYPES" or for previous errars which may have caused

this error.

127 *WARNING: NUMBER FOR THE ABOVE STAGE IS MISSING OR INVALID.
TP NAME |GNORED,

The stage number for a takeoff profile within an air-
craft definltion is missing or invalid.

Cause:

Correction: Use ¢ valid stage number of | through 7.

128 _*WARNING: ABOVE NAME IS TOO LONG. IT HAS BEEN TRUNCATED TO
6 CHARACTERS.

Cause: A maxlmum of 6 characters are allowed for the names of
aireraft, noise curves, opproach parameters, profiles and
contours. The input name exceeds 6 characters.

Correctlon: Use a unique é6-character name.

129 WARNING: ABOVE NAME 1S TOO LONG, 1T HAS BEEN TRUNCATED TO 4
CHARACTERS.

Cause: A maximum of 4 characters are allowed for the names
of aircraft categories and tracks, and a maximum of 3
for runways, The input nome or a reference to a
runway exceed 4 characters,

Correction: Use a unique 3- or 4-character name as required,

A-14
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130 _*WARNING: FIRST KEYWORD AFTER /NOISE CURVES/ MUST BE /NC/.

Cause:

Correction:

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
occurs, the INPUT Module tries to find a match for
this keyword at level 2 under AIRCRAFT, and then at
level [ if no mateh is found at level 2,

Check for ¢ missing or misspelled keyword after
"NOISE CURVES" or for previous errors which may
have caused this error.

13] *WARNING: ABOVE KEYWORD PROCESSED AS KEYWORD /BY/,

Cause:

Correction:

The INPUT Module expected the keyword "BY" but en-
countered another keyword which it processed as "BY",

Change the keyword to "8Y" if thet is the appropriate
keyword at this point In the input. "BY" s expected in
the noise curve definitions to separate the dimensions
and in the operations section titles, e.g.,"TAKEQFFS
BY PERCENTAGE",

. C:D 132 #WARNING: ABOVE KEYWORD PROCESSED AS NC KEYWORD /EPNL/.

......

Cause:

Correction:

The INPUT Module expected the keyword "EPNL" but
encountered another which it processed as "EPNL",

Change the keyword to "EPNL" if that is the cppro-
priate keyword at this point in the noise curve defini-
tlon. Otherwise, check for previous errors which may
have caused this error.

133 *WARNING: ABOVE KEYWORD PROCESSED AS NC KEYWORD

FTHRUSTS/,

Cousas

Correction:

The iNFUT Moduie expacted the keyword "THRUSTS!
but enceuntered another which it processed as
"THRUSTS".

Change the keyword to "THRUSTS" if that is the ap-
propriate keyword at this polnt in the nolse gurve defij-
nition. Otherwise, check for previous errors which
may have caused this error,

A-15



134 *WARNING: ARBOVE KEYWORD PROCESSED AS NC KEYWORD /SEL./.

Cause:

Correction:

The INPUT Module expected the keyword "SEL" but
encountered another which it processed as "SEL".

Change the keyword to "SEL" if that is the appropriate
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 WILIL BE

SKIPPED.,

Caouse:

Correction:

The noise curve definition may include a maximum of
[0 thrusts and 22 distances, i.e.,be of size 10 by 22,
Invalid indexes were encountered and, therefore, the
noise curves data could not be processed.

Correct the indexes making certain they reflect the
correct size of the noise curve matrix.

136 *WARNING: VALUE HAS TOO MANY CHARACTERS BEFORE THE

DECIMAL, VALUE IGNORED,.

Cause:

Corrections

The Input value was in a format too large to write to
the definition file without losing significant digits.
The input was therefore ignored.

Check that the value is within range for that data Item
und correct its format.

[37 *WARNING: géRS}'\I' KEYWORD AFTER /APPRCACH PARAMETERS/ MUST

Cause:

Correction:

Within the APPROACH PARAMETER subsection of
the AIRCRAFT section, each approach parameter def-
inition must begin with the keyword "AP", The INPUT
Moduie encountered a different keyword, Whenever
this error ocecurs, the INPUT Module tries to find a
mateh for this keyword at level 2 under AIRCRAFT,
and then at level | if no match is found at level 2.

Check for missing or misspelled keyword after

"APPROACH PARAMETER" or for previous errors
which may have caused this error.

A-ta
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138 *WARNING: A VALUE WAS EXPECTED ON THIS CARD BUT WAS NOT

Cause: INPUT Module expected to find numeric data on this
card but did not. Default values were stored for the
expected Inpuf data.

Correction: Add the appropriate data to this cord.

139 *WARNING: DISTANCE IN FEET CANNOT BE STORED ON DEFINITION
FILE, SET TO 0,

Cause; After conversion to feet, this distance was too large
for the format in which it must be stored on the defi-
nitien file. Therefore, a value of 0.0 was used for the
distance.

Correctlion: Enter a distance within the proper range.

140 *WARNING: ABOVE PARAMETER ENCOUNTERED MORE THAN ONCE
FOR THE SET. VALUE RESET,

Cause: A parameter was defined more than once within en
approach porameter definition. Only the last defini-
tion is saved,

Correction: Delete invalld or duplicate parometer definitions.

141 *WARNING: ABOVE THRUST PARAMETER CANNOT BE STORED. 8

THRUSTS ALREADY DEFINED.

Cause; Only 8 thrusts are allowed in an approach parameter
definition. The input module has already stored 8
thrusts and cannot stare this one.

Correction: Limit the number of thrusts to 8 and check that no
other porameter nome was misspelled so that it was
toleen as o thrust name,

142 *WARNING: TO MOD KEYWORDS MUST BE /START/, /JEND/, /GRADIENT/

IN THAT ORDER.

Couse: 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 keywards.

A-17



143 *WARNING:

TO MOD INDICATORS MUST BE A/ OR /D/. INDICATOR

Cause:

Correctlion:

144 *WARNING:

SET TOBLANK.,
Within the takeoff modification definition the START
and END points must be qualified as being an altitude
("A") or distance ("D"), Invalld indicators were
encountered,

Select a valid indlcator.

TEMPERATURE IN SOME UNIT EXCEEDS 4 CHARACTERS

Cause:

Correction:

145 *WARNING:

BEFORE DECIMAL.

When the input temperature was converted to the
other two units, one of the new values could not be
stored on the definition file in Fé.1 format without
losing significant dlgits.

Make certain that the temperature Is within range in
all units.

FIRST KEYWORD INSIDE A PROFILE SUBSECTION MUST

Cause:

Correction:

16 *WARNING:

BE /PF/.

Within both the PROFILES APPROACH and PROFILES
TAKEOFF subsectiens 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 ! if no match is found at
level 2.

Check for a missing or misspelled keyword or for
previous errors which may have caused this error,

PROFJILE DEFINITION INCOMPLETE, MISSING

Cause:

Correctiont

KEYWORD(S})

Within the PROFILES APPROACH subsection within
the AIRCRAFT section, each profile requires the 5
keywords "SEGMENTS", "DISTANCES", "ALTITUDES",
"SPEEDS", and "THRUSTS". Within the PROFILES
TAKEQFF subsection, each profile requires these
same 5 keywords plus "WEIGHT" and "ENGINE". At
least one of the keywords was missing from the profjle
definition.

Add the missing keyword(s} and the associated data or

check for misspelled keyword(s) which would
prematurely end the profile definition.

A-18
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17 *WARNING: PROFILE DESCRIP. NOT READ. VALUE OF SEGMENTS NOT
HETWEEN 3 AND 15,

Cause; Within the profile definition the number of segments
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
processed. If this error oceurs for an approach profile,
any parameter name will be read as a keyword and the
program will go back to a level | search on keywords.

Corrections - Make certain that the profile has between 3 aond |4
segments and that the value follewing the keyword
WSEGMENTS" is that number of segments.

48 *WARNING: ABOVE THRUST PARAMETER CANNOT BE USED. EIGHT
THRUSTS ALREADY USED.

Cause: Within the PROFILES APPROACH subsectlon of the
AIRCRAFT section, a maximum of elght different
thrust parameter names may be usad to describe the
profile. The INPUT Module has encountered more than
eight thrusts names In this profile.

Correction: Check for misspelled parameter names that would be
processed as new parameters, and {imit the profile
definition to use a maximum of eight unique thrust
names,

149 *WARNING: NUMBER OF AIRCRAFT USED IN THE SCENARIO EXCEEDS

Causes The scenario cross reference tables held a maximum of
100 aircraft. The user has defined more than 100.

Correction: Limit the scenario to 100 aircraft. Use the ECHO
Reports to determine ail of the aircraft that have been
defined.

150 *WARNING: NUMBER OF NOISE CURVES USED IN THE SCENARIO
- EXCegpstoo.

S 100,

Cause: The seenario cross reference tables hold a maximum of
|00 noise curves, The user hos defined ond/or ref-
erenced more than [00.

Correction: Limit the scenario to |00 noise curves. The Noise
Curve Definition ECHO Report shows all of the user-
defined noise curves. The Alrcraft Definition ECHO
Report shows all of the referenced noise curves.

A-19



151 *WARNINGs NUMBER OF APPROACH PARAMETER SETS USED IN THE

Causes

Correctlon:

The scenario cross reference tables hold a maximum of
100 approach parameter sets, The user has defined
and/or referenced more than 100.

Limit the sceparlo to |00 approach parameter sets.
The Approach Parameter Definition ECHO Report
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:

Correction:

The scenario cross reference tables hold a maximum of
300 takeoff profiles, The user has defined and/or ref-
erenced more than 300,

Limit the scenario to 300 takeoff profiless, The
Takeoff Profiles ECHO Report shows all of the user-
defined takeoff profiles. The Alrcraft Definition
ECHO Report shows all of the referenced takeoff
profiles,

151 *WARNING: NUMBER OF RUNWAYS USED IN THE SCENARIO EXCEEDS

50

Cause:

Correction:

The scenario cross reference tables hold @ maximum of
50 runways. The user has defined more than 50

L.iImit the scenario to 50 runways. The Runways ECHO
Report shows all of the runways defined.

154 *WARNING: NUMBER OF TRACKS USED IN THE SCENARIO EXCEEDS

70,

Couse:

Correction:

Thae scenario cross reference tables hold a maximum of
200 tracks, The user has defined more than 200,

Limit the scenario to 200 tracks. The Tracks ECHO
Report shows all of the tracks defined,
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155 *WARNING: NUMBER OF TAKEOFF MODIFICATIONS USED IN THE

/ﬁ\} SCENARIO EXCEEDS 30,
Cause: The scenario cross reference tables hold a maximum of
30 takeoff modifications. The user has defined more
than 30,
Correction: Limit the scenario.to 30 takeoff modiflcations, The

Takeoff Modifications ECHO Report shows all of the
takeoff modifications defined.

156 *WARNING: NUMBER OF APPROACH PROFILES USED IN THE SCENARIO
EXCEEDS 50.

Cause: The scenario cross reference tables hold a maximum of
50 approach profiles. The user has defined and/or ref-

erenced more than 50,

Correction: Limit the scenario to 50 opproach profiles. The
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.

Q 157_*WARNING: I\lw\\’l}ID KEYWQRD IN TRACK DEFINITION. EXPECTED
LRWY]

Cause: Within a track definition, the track nome must be
followed by the keyword "RWY" and the associoted
runway name, Another keyword was encountered
where "RWY" was expected but was processed as

TRWY",

Correction; Check for a missing or misspelled keyword,

. 158 _*WARNING: INITIAL APPROACH HEADING NOT GIVEN BEFORE TRACK
DESCP USING H TURN,

Cause: if an approach track description uses headings to
describe its turns, the runway name must be followed
by the keyword "HEADING" and the associated initial
heading of the approach track,

Correction; Add the keyword "HEADING" and Its associated data
after the runway name,
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159 *WARNING: ABOVE KEYWORD BEGINS 17TH SEGMENT., ONLY {6

Cause:

Correction:

Within « track definition @ maximuni of 16 segments
are allowed, More than 16 have been encountered.

Limit the number of track segments to |6,

160 *WARNING: ABOVE KEYWORDS ENDS TRACK DEFINITION BUT NO

SEGMENTS WERE DEFINED,

Causes

Correction:

Within a track definition there must be at least one
segment, None were found for this track.

Enter at ieast one segment description for the track.

18] *WARNING: ABOVE KEYWORD ENDS TRACK DEF BUT NO PERCENT

DISTRIBUTION WAS GIVEN,

Cause:

Correction:

162 *WARNING:

When TAKEOFFS, LANDINGS and TOUCHGOS are
given BY PERCENTAGE, each track definition must
intlude a percentage distribution of commercial
{"COM"), general aviation ("GA"} and military ("MIL")
afrcraft and at least one of these percentages must be
non-zera. No percentages were entered for this track.

Add the percentage data for this tracl,

INVALID VALUE FOR A TURN WITHIN A TRACK

" BEFTNITION. VALUE IGNORED.

Cause:

Correction:

Within a track definition a turn must be defined either
as an angle from 0 to 360 degrees (e,g.,%0 D) or a
heading from 0 to 380 (e.g., 110 H), Either the turp
value or designator "D" or "H" was Invalld.

Enter a valid value with the designator "D or "H" for

degrees or heading, A space must separate the valuc
and the designator.
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163 *WARNING: ABOVE AC NAME NOT IN XREF. ASSOCIATED OPERATIONS

Causes

TGNORED.

Correction:

Within a TAKEQFFS, I_LANDINGS or TOUCHGOS sec-
tion, after the keyword "OPER", an aireraft was ref-
arenced but was not found In the cross reference
table, Therefore, no traffic mix records could be
created for this operation,

Verify that the alrcraft 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 gircraft was defined (check for a
previous 142 error message).

1646 *WARNING: ABOVE PROFILE NAME NOT IN XREF. TRAFFIC MIX

Cause:

REGORD

IS INCOMPLETE.

Correction:

"165_*WARNING: PROFILE

Within a LANDINGS or TOUCHGOS section each oper-
ation definition must Include an appreach profile
name. For this operation a name was used which could
not be found in the crass reference table. -

Verify that the approach profile name is spelled cor-
rectly, and is user-defined or is one of the data base
approach profifes. This message will also occur If the
cross reference table was filled before this profile was
defined or extracted from the data base (check for a
previous 156 error message).

NOT GIVEN IN AC DEF FOR THIS STAGE,

Cause:

TRAFFIC

RECORD INCOMP,

Correctlon:

Within o TAKEOFFS or TOUCHGOS section the opera-
tion definition must specify the stage number
indicating the takeoff profile to be used for this opera-
tlon.  The aircraft definiton associated with this
operation does not contain a takeoff profile for this
stage number. Therefore, the traoffic mix record is
incompiete,

Add the takeoff profile for this stage to the aircraft
definition, making certain that the profile is also user-
defined or can be obtained from the data base.



166 *WARNING:

Cause;

Correction:

167 *WARNING:

ABOVE RUNWAY NAME NOT FOUND IN XREF. ID SET

Within a track definition a runway was referenced but

was not found in the cross reference table.

Verify that the name is spelled correctly and was
defined in the SETUP sectlon. This message will also
appear if the cross reference table was filled before
this runway was defined (check for a previous 153 error

message).

ABOVE VALUE IN NM CANNOT BE STORED ON

Cause:

Correction:

168 *WARNING!:

Cause:

Corrections

169 *WARNING:

DEFINITION FILE. SET TO 0.

After conversion to international nautical miles, this
distance was too large for the format in which [t must
be stored In a definjtion file. Therefore, a value of 0 0

was used for the distance.

Enter a distance within the proper range.

KEYWORDS /FREQUENCY/ OR /PERCENTAGE/
EXPECTED. OPERATIONS IGNORED.

TAKEOFFS, LANDINGS, and TOUCHGOS must be by
"FREQUENCY" or by "PERCENTAGE". Nelther of
these keywords was encountered so the INPUT Module
could not process the section and began searching for
the next level | keyword. When this error eccurs, all
of the data within this section will be flagged as

Invalid level ! keywards (message 13),

Add the appropriate keyword "FREQUENCY"
YPERCENTAGE".

TAKEOFF MOD INVALID OR NOT IN XREF. /MOD./

Cause:

Correction:

COMMAND IGNORED.

Within TAKEOFFS, operations can be modified using
the keyword "MODJ, followed by a takeoff
modification type and index. This modification was

invalid or not found in the cross reference table.

Check that a valld modificaton type was selected and
that it was defined under the MODIFICATIONS
TAKEQCFF subsection of the AIRCRAFT sectlon. This
message will also occur if the cross reference table
was filled before this medification was defined {check

for a previous [55 error message).
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170 *WARNING: NO VALID OPERATIONS DEFINED IN LAST OPERATIONS

SECTION,

Cause:

Carrection:

Within @ TAKEOFFS, LANDINGS or TOUCHGOS
sectlon at least one valid operation must be defined.
None was defined for the section preceding this
keyword.

Correct any invalid operations within the section and
add operations if none were present.

171 _*WARNING: ABOVE KEYWORD ENDS APP OR T AND G OPERATION BUT

NO PROFILE GIVEN.

Cause:

Carrection:

Within LANDINGS and TOUCHGOS, operations must
include the keyword "PROF" followed by the approach
profile name. The keyword "PROF™ was missing in this
operation and therefore no profile name was recorded,

Check for a missing or misspelied keyword and for a
valid profile name.

172 *WARNING: ABOVE KEYWORD ENDS TO OR T AND G OPERATION BUT

e

NO STAGE NO. GIVEN,

Cause:

Carrection:

Within TAKEOFFS and TOUCHGOS, operations must
include the keyword "STAGE" followed by a number
from | through 7. The keyword "STAGE" was missing
in this operation and therefore no stage number was
recorded.

Check for a missing or misspelled keyword and for a
valid stage number.

173 *WARNING: ABOVE KEYWORD ENDS OPERATION DEFINITION BUT NO D,

e

E, NVALUES GIVEN.

Couser

Correction:

Within TAKEOFFS, LANDINGS and TOUCHGOS, oper-
ations must include the number of flights by day {i'{D),
evening ("E") and night ("N") with at least one of these
being explicitly defined. In this operation, no flighis
were specifled.

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. Af least one time
period must have a non-zero number of flights,

A-25

-




174 *WARNING:

KEYWORD INVALID FOR TAKEOFF OPERATION

Cause:

Correction:

175 *WARNING:

Causes:

Correctlon:

[76 *WARNING:

Cause:

Correction:

177 *WARNING:

DEFINITION. INPUT IGNORER.

The keyword "PROF" has no meaning in a TAKEOFF
operation. The keyword "PROF" was encountered In
this operation but the associated Input was Ignored.

Delete the keyword "PROF" and Its associated
approach profile name.

KEYWORD INVALID FOR LANDING OFERATION
DEFINITION. INPUT IGNORED.

The keyword "STAGE" has no meaning in a LANDING
operation. The keyword "STAGE" was enceuntered In
this operation but the associated input was ignored.

Delete the keyword "STAGE" and its associated stage
number,

ONLY ONE STAGE NO. ALLOWED IN TOUCHGO
QPERATION DEF. INPUT IGNORED.

For TOUCHGOS operations only one stage number is
allowed. Additional stage numbers were encountered
but the data was ignored.

Delete any additional occurrence of the keyword
"STAGE" and its associated stage number.

INVALID STAGE NUMBER, ASSOCIATED TAKEOFF PF

Cause:

Correciion

CANNOT BE DETERMINED.

For TAKEOFF and TOUCHGQOS operations or for
PREVIEW commands the takeoff profile is referenced
by a stage number from 1 through 7. An invalid stage
number was encountered.
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178 *WARNING: ABOVE OPTION MUST BE SELECTED BEFORE ANY CALCU-
- LCAToNPROCESS L.

Cause:

Correction:

Within the PROCESS section, the keywords "VERIFY"
or "NOVERIFY" and "EXECUTE" or "NOEXECUTE"
must oceur before any requests for calculations such
as "CONTOUR", "GRID", and "PREVIEW". One of
these keyword was encountered out of arder.

Rearrange the keywords to the proper order. The
default options are "WVERIFY" and "EXECUTE",

179 *WARNING: ABOVE KEYWORD PROCESSED AS /BASE/ WHICH SHOULD

FOLLOW /DATA/.

Cause:

Correction:

Within the PROCESS section the keyword "DATA"
must be followed by "BASE". A different keyword was
encountered but treated as if it were "BASE",

Check for a missing or misspelled keyword.

180 *WARNING: ABOVE NON DATA BASE PRINT KEYWORD ENCOUNTERED

SEFORE AEND/,

Causet

Correction:

Within the PROCESS sectlon, the keywords "DATA
BASE" rnust be followed by the input data for the
DATA BASE PRINT Module, This data must be
terminated with an "*END" card. A non DATA BASE
PRINT Module keyword was encountered befare the
END" card.

Check for misspelled DATA BASE PRINT Module
keywords or for misspelled or missing "END" card.
Valid Data Base Print keywords are *A|R, *NOI, *APP,
and *PRO,

181 *WARNING: ABOVE DATA BASE PRINT KEYWORD IGNORED BECAUSE IT

FOLLOWS /*ENDY/.

Cause:

Correction:

Within the PROCESS section, the keywords "DATA
BASE" must be followed by the input data for the
DATA BASE PRINT Module.  An "fEND" card
indicates the end of this input date, However,
additional Data Base Print keywords follow an "™END"
card in the user input file.

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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82 *WARNING: ONLY | METRIC ALLOWED FOR CONTOUR. ABOVE METRIC

IGNORED.

Cause:

Correction:

Within the PROCESS section, only onc metric may be
specified for a "CONTOUR" command, More than one
was encountered,

Delete the additional metrics.

83 *WARNING: ONLY 10 LEVELS ALLOWED IN PROCESS COMMAND,

ABOVE LEVEL(5) IGNORED,

Cause:

Correctlon:

Within the PROCESS section, a maximum of ten levels
may be specified for a "CONTQUR" or "RETRIEVE"
command, More than ten levels were encountered.

Delete the additional levels.

184 *WARNING: ABOVE KEYWORD ENCOUNTERED BEFORE TOTAL WINDOW

DESCRIBED.

Cause:

Carrectlon:

Within the PROCESS SECTION, A "CONTOUR" or
"RETRIEVE" cormmand may include a window within
which the contour is to lie. Only a partial description
of the window was encountered,

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 [S DUPLICATE CONTOUR NAME OR 20

CONTOURS ALREADRY SAVED.

Cause:

Correction:

Within the PROCESS section, contours are saved and
referenced by thelr names, A duplicate name has been
encountered or more than 20 contours were specified
tn be soved,

Make the saved contour names unique and limit the
total to 20 eontours.
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186 *WARNING: ABOVE KEYWORD HIT BEFQRE /START/ DATA IN GRID

COMMARND,

Causes

Correction:

Within the PROCESS section, the "GRID" commands
require the keyword "START" followed by the X and Y
starting coordinates for the gride  The keyword
"START" was not encountered for this command,

Check for a rnis'sing or misspelled keyweord and for its
associated data.

187 *WARNING: RETRIEVE COMMAND BEFORE ABOVE KEYWORD

REQUESTED NO REPORTS.

Causes

Correction:

A RETRIEVE command must call for some type of
report. For this RETRIEVE the user has suppressed
the default REPORT option with a NOREPORT
command but did not select either a PLOT or IMPACT

report,

Add requests for the types of reporis desired.

188 *WARNING: ABOVE PREVIEW KEYWORD ENCOUNTERED AFTER /*END/,

Cause:

Correctiom ‘

NEUT TGNORED.

Within the PROCESS sectlon, the keyword "PREVIEW"
must be followed by the input data for the PREVIEW
Module. An "END" card indicates the end of Tnput
data. However, additional PREVIEW keywords follow
an "END" card in the user input file,

Change the PREVIEW data so that there s only one
AEND" card and it Is the last card In the PREVIEW

data.
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189 *WARNING:

FLIGHT DATA PRECEDING ABOVE KEYWORD IS

Cause;

Correction:

190 *WARNING: _

TNCOMFPLETE.

Within the PORCESS section, the input data for
PRE VIEW Module consists of {light descriptions. Each
flight description must include the keyword "*TRACK"
followed by a #4-character track name; "RUNWAYY
followed by a 3-character runway name; "AIRCRAFT"
and a 6-character aircraft name; for landing and
touch-and-go flights, "PROFILE" followed by an
approach profile name; and for takeoff and
touch-and-go flights, "STAGE" followed by a stage
number from 1 through 7. The proceding flight does
not contain all of this information.

Check for missing or misspelled keywords and for their
assoclated data. Remember that this flight must have
been previously described in one of the oprations
sections.

ABOVE RUNWAY NAME IS PART OF AN INVALID PREVIEW

Cause;

Correction:

191 *WARNING:

TRACK DEFINITION.

Within the PROCESS section, a PREVIEW f{light
description must include a track name and runway
name combination which was defined previously in cne
of the operations sections, TAKEOFF, LANDINGS, or
TOUCHGOS. The combination in this flight
description could not be found in the cross reference
table,

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 154 error message).

ABOVE AC NAME INVALID FOR PREVIEW FLIGHT

Cause:

Correction:

BEFINITION.

Within the PROCESS section, a PREVIEW flight
description refers to an alrcraft name not found in the
cross reference table,

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 149 error message).
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192_*WARNING: ABOVE PROFILE NAME INVLIAD FOR PREVIEW FLIGHT

‘ DEFTNITTON.

Causes

Correction:

Within the PROCESS sectlon, a PREVIEW flight des-
cription contained the keyword "PROFILE" followed by
an approach profile name which could not be found in
the cross reference table.

Check the spelling of the profile name dnd 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
data base (check for a previous 156 error message).

193 *WARNING: ABOVE NON PREVIEW KEYWORD HIT BEFORE /*END/.

LAST FLIGHT IGNORED,

Causet

Correctiom

Within the PROCESS section, the keyword "PREVIEW"
must be follawed by the input data for the PREVIEW
Module, This data must be terminated with an "*END
card, A non PREVIEW keywoerd was encountered
before the "END" card.

Check for misspelled PREVIEW keywords or for a mis-
spelled or missing "*END" card, Valid PREVIEW
keywords are "™TRACK", "RUNWAY", "AIRCRAFT",
"PROFILE" and "STAGE",

196 *WARNING: PREVIOUS PARAMETER SET MISSING WEIGHT AND/OR

ENGINE.,

Cause;

Correction:

Within the APPROACH PARAMETERS subsection of
the AIRCRAFT section, each parameter set must
contain the keywords "WEIGHT" and "ENGINE" along
with their associated data, One or both of these data
items were missing from the previous parameter set,

Check for missing or misspelled keywords and for their
associated daia.

A3
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195 *WARNING:

Cause:

Correction:

196 *WARNING:

ABOVE NON PRE VIEW KEYWORD HIT BEFORE ANY
FLIGHTS WERE PROCESSED. :

Within the PROCESS section, PREVIEW {light
descriptions begin with the keyword ™TRACK". No
such keyword was encountered on the input file before
the "*END" card was encountered,

Check for misplaced "*END" card or missing flight
description,

FLIGHT PRECEDING ABOVE KEYWORD CALLS FOR

Cause:

Correction:

197 *WARNING:

Causes

Correction:

198 *WARNING:

UNDEFINED TAKEOFF PROFILE.

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,

Select a stage number which is valid for this aircraft,

PARAMETER NAME ILLEGAL FOR THIS PROFILE
COMPONENT.

Within an approach profile, the parameter name
"STOP" may be used for distances and the names
YTAXIY, "TERMSP", and "FINSP" may be used for
speeds. Any parameter name other than the four
above may be used for thrusts. No parametet names
are allowed for altitudes. The INPUT Module
encountered a parameter name which has been entered
in such a way as to violate these rules.

Check for misspelled or misplaced parameter names or
for a misuse of parameters.

MPACT DATA PRECEDING ABOVYE KEYWORD IS

Causes

Correction:

NCOMPLETE.

For IMPACT Reports, the cartesian and geographic
coordinates of three non-collnear points are required.
This data has not been supplied for the above IMPACT
request.

Check for missing or misspelled keywords and their
associated data.
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Cause;

- Correction:

1100 *WARNINGs

199 *WARNING: DEF FOR AC aaaaaa INVALID. ttt pnonnn NOT IN DATA

Cause:

Correctlon:

Lﬁ 1101 *WARNING:

BASE OR USER SET.

For IMPACT reports, the cartesian and geographic
coordinates of three non-colinear peints are required.
This data has not been supplled for the above IMPACT
request.

Check for missing ot misspelled keywords and for their
associated data.

DEF FOR AC aasaaa INCOMPLETE. ttt MISSING. AC IS
NOT IN DATA BASE.

Cause:

Correction:

Within an approach profile, the parameter name
"STOP" may be used for distances and the names
MTAXIY, "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
encountered a parameter name which has been entered
in such & way as to violate these rules.

Check for misspelled or misplaced parameter names or
for a misuse of parameters.

1tt nonnnn NOT FOUND IN DATA BASE. DID NOT
EXTRACT: MMMMIMIN ~== PPEPDP.

After the AIRCRAFT section has been processed, the
afreraft definitlons must be completed by extracting
data from the data base. In this case the definition of
alrcraft aaaaaa is jnvalid because the name nnhnnn
specified for the nolse curve (NC), approach
parameter (AP), or takeoff profile (PF), was not found
In the cross reference tables or In the data base,

Select valld names which have been user-defined or
are in the data base. This message will also appear if
the cross reference tables were filled before the
user-defined NC, AP, or PF were defined (check for
later 150,151, or 152 error message).
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102 *WARNING: ttt aaasaa NUMBER lii IS A DUPLICATE OF NUMBER jjj.

Causes

Correction:

After all of the user input have been processed, the
cross reference tables are checked [or duplicate
entries. Entries are made to the cross reference table
as they are defined and then as they are referenced in
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), takeoff
profile (TOPF), approach proflle {APPF), track (TRK),
runway (RW), or takeoff modification {MOD). The
entry named aaaaaa and of number ili is a duplicate of
entry number jjj»

Correct this user input so that each of the entrles of a
glven type has a unique name and is defined only once,
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*#5x% [IMPACT MODULE ERROR MESSAGES ###+

)

o M! *FATAL: CONTOUR NAME XXXXX DOES NOT EXIST
Cause: The Grid File does not contain the contour defintion
name,
Correetion: Case |. If this message occurs when a RETRIEVE

command is being processed, then an invalid
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 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,

L L ,
e A R SRR TR AT KL 4 L

M2 *WARNING: XXXX YY.YY CENSUS COUNTS MAY BE INCCMPLETE

Causa: IMPACT level = YY.YY for metric XXXX was
determined not to be within the range of contour

é levels input to the COMPUTATION Module,
h Correction: Mo action is required as long as the IMPACT level is
i ( ) correct,

CH g

' {d M3 *FATAL: NOISE SURFACE BELOW MINIMUM IMPACT LEVEL
,l.i Cause: All noise values calculated by the COMPUTATION
¥ Module are less than the minimum IMPACT level,
J{i Therefore, no tabulation of census data is possible.
fx Correction: No daction is required as long as the IMPACT level is
5: correct,
g
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#eae PLLOT MODULE FERROR MESSAGES ###+
Pl _+FATAL: NO PLOT TAPE CREATED DUE TO CONTOUR MODULE ERROR

Causes It Is not possible to plot the requested contours due to
a previously encountered error in the CONTOUR
Maodule.

Correction: Correct the CONTOUR Module processing error,

P2 +WARNING: NO PLOT FOR CONTOUR LEVEL NUMBER = XX

Cause: No contour for this noise level exists.

Correction: As long as the contour value Input to the
COMPUTATION Module was correct, no action is
required.
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#ANAPREVIEW MODULE ERROR MESSAGESH###

PRI WWARNING: UNRECOGNIZABLE KEYWORD XXXX

Cause: The PREVIEW Module was given and invalid
selection keyword,

Correction: Correct the misspelled or invalid keyword,

PR2 *WARNING: NOISE CURVE NAME XXXXXX DDES 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 MWARNING: TAKE-OFF PROFILE NAME XXXXXX DOES NOT EXIST

Cause: The takeoff profile name was not found in the
INM DATA BASE.

Carrection: Consult the User's Guide for the list of
available takeof'f profile names.
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e REPORT GENERATOR ERROR MESSAGES #ex#
RG| *FATAL: NO DETAILED GRID REPORT PRODUCED, ERROR IN

COMPUTATION MOIULE,

Causes

Correction:

The COMPUTATION Module did not run successfully

and consequently  did  not produce the
CONTRIBUTIONS file from which the Detalled Grid

Analysis Report Is produced.

Correct the error previously reported by the
COMPUTATION Module.

RG2 *FATAL: NO STANDARD GRID REPORT FRODUCED, ERROR IN

Cause:

Corraction:

The COMPUTATION Module did not run successfully
and consequently did not produce the regular GRID
File from which the Standard Grid Analysis Report is
produced,

Correct the error previously reported by the
COMPUTATION Module,

RG3 #FATAL: NO CONTOUR REPORT PRODUCED. ERROR IN

COMPU

ATION MODULE. :

Cause:

Correction:

The COMPUTATION Module did not run successfully
and consequently did not produce the irregular GRID
File which supplies data for the Contour Analysis
Report,

Correct the error previously reported by the
COMPUTATION Module,
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(To be added when VERIFY Module
Is added to the model)

ek VERIFY MODULE ERRCOR MESSAGES *##+

0

N L A AT LR P SRR R R

e I

o

™M
1

L4




L TVC P,

Ay

e e T P

IR T T L S T e et e s

APPENDIX B

COST EFFECTIVE USE
OF VERSION 3

7 e e

[ s

0

Chg. |

TR PR

i oA b o e



: o B.0 COST EFFECTIVE USE

e Integrated Noise Model (INM) Version 3 is substantfally more

LR

expensive to run than Version 2. This is especially ecritical to those

E parties dependent upon commercial computer timeshare vendors, Comparative
i

-4 dollar angunts and methods to hold down the cost are presented later in

i
;; - the text.
Eo. B.1 CAUSE OF INCREASED RUN COST
} Simply put, Version 3 requires many more calculations than Version 2.
: Version 2 uses the point followar technique in which the next contour
P
] point is found by scanning the area around the previous contour point.

, 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 1is a study of

O

Dulles International Alrport iIn which separate Ly 75 contours exist

E around each of the parallel runways. These contours were fipally "found"

‘ E! by Version 2 after several trial and error runs. Another weakness of the
- 5 follower method is the tendency to crossover and prematurely close a
- ﬁ contour when handling very thin contours. This has happened is many

studies in which both commercial jets and general aviation aircraft are
invelved. The only solution has beern a trisl and error process of
changing Step size and Tolaerancze to pro;efly complete the contour. Again.
several runs were required to produce the finished contour. Because of
these shortcomings the point follower technique has been replaced by the
noise surface technique in Version 3, The noise surface is actually

levels calculated at the incersections of an irregular grid. The grid is
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irregular because Instead of constant spacing between the intersections,
the grid boxes can be subdivided several times as needed to produce a
smooth noise surface. An irregular grid is shown in Figure B~l. The
contour lines are then found by interpolating between intersections. This
technique requires many more calculaéions than the point follower methed

but Version 3 will always produce a complete cofitour.
The second factor in the calculation of noise is the location and

description of the source of noise, the aircraft. INM uses the aircraft
flight to give position and the cperational 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 is no
longer following an arc but a series of short straight segments. In this
way, Yersion 3 accounts for the difference in the duration of a flyby from
a point inside the turn as opposed to an equidistant location outside the
turns The new definition of a flight now allows an aircraft to fly on a
track which ecrosses over itself. This capability was sorely missed in
Veraion 2 for the Boston-Logan 22R Study and for those studies involving
milicary aireraft performing a 360 overhead approach. In a related area,
Version 3 no longer looks at the single segment of closest point of
approach of the nearest track to calculate Sound Exposure leval (SEL) or
Effective Perceived Noise Level (EPNL). Version 3 looks at the segments
preceding and succeeding the segment of closest point to more faithfully

represent the integrated time history aspect of SEL and EPNL.
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Sample of an Irregular Grid
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B.2. TEST CASES

Two test cases form the basis of the cnsélcomparisan between
Versions 2 and 3. All computer runs were made on United Information
Services (UIS) computers. INM Version 2 is run on the UIS Cyber 170 and
Version 3 on the Cray-l. The swall case consists of the operations of
three commercial jet types allocated to three departure tracks and three
arrival tracks. The second test is a realistic representation of a medium

sized international airport. The general characteristics of the two cases

are presented in Table B-l.

B.3 COST CONTROL INPUTS

In addition to the cost comparison, methods of controlling Version 3
run cost were examined., The two direct methods of cost control are
contour level tolerance and irregular grid refinement. Tolerance
indicates the area in which refinement will begin and is identified in
input by the keyword TOLERANCE. The default value for TOLERANCE is 2.0 dB
which is a change from the default of 1.0 stated in the main bady of the
User’s Guide. Refinement is the extent of the subdivision of the grid
boxes to calculate a noise surface and the keyword is REFINE. REFINE is
8 new keyword and not discussed anywhere in the moin body of this report.

A diacunsion of the use of REFINE is next, followed by the details of the

cost analysis.
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Medium

Case

Small
400
1.9

10.5

TABLE B-1
CHARACTERISTICS OF THE SAMPLE CASES
B=3

A/C types

‘Tracks

Daily Operations

65 Ldn Area (sq. mi.)
75 Ldn Area (sq. mi.)
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B.4 REFINE KEYWORD

The keyword REFINE applies only to the keyword CONTOUR and no other.
The specification for refinement is "REFINE=" followed by an integer
between the values 3 and 10. The number 3 represents the lowest number of

grid boxes at which the Version 3 will calculate nofse and is the least

expensives The number 10 represents the fullest extent of the subdivision .
of grid boxes into smaller grid boxes and is the most expenaive. Examples
of the use of refinement are shown in Figure B~2. The default value for

REFINE 1is 6.

'i' B.5 COST COMPARISON

The initial comparison of Verasion 2 and 3 run costs indicated ratios
of up to 10 to 1. The small case which cost $60 with Version 2 cost 5200 {
with Version 3. The madium case was 5180 with Version 2 and 51900 with

Verstion 3. The Version 3 runs assumed TOLERANCE = 1 and REFINE = 10,

which represents the most expensive set of conditions.

B.6 COST CONTROL ANALYSIS

With these reference points, the analysis then proceeded to test

various combhinations of tolerance and refinement to lower the run costs.

3

e tesults of the cost effective analysis are presented in Figures B-3 .
and B~4 for the small and medium cases, respectively. In addition to

loocking at run costs, the Ly, 65 and 75 contour areas were compared

for each combination and the relative quality of the contour plots were

#tudied, For both the small and medium cases, refinement levels 10 to 6
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FROCEDS:

CONTOLR LDN AT &5 75
WITH NAME=CAZEL

TOLERANCE:=] . O (DEFAULT 15 2.0)

REF INE=S (DEFAULT IS
FLOT SIZE=11 S5

SCALE=ZO00

CRIGIN=Z.S S

Figure B-2 EXAMPLE OF THE USE OF THE KEYWORD REFINE YN VERSION 3
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produced almost identical results both in area and plot quality. The
smoothest looking contour lines were produced with the telerance of 1.0
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
a 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 REFINE = 6. Of course the
user has the input control to perform a similar analysis with his

data.

B.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 $80 Version 2 run. The medium case
dropped to $1,000 to compare with a $180 Version 2 run. Version 3 offers
additional cost saving flexibility in chat the cost of producing the 70
Ldn contour with the 65 and 75 Ldp contours 1s $5 and $12 for the
small and medium cases, respectively. This is posssible by saving 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 TIMESHARE DISCOUNTS

All cost numbers cited previously do not take into account the
varioun discount rates given by timeshare vendors. For example, under the
UIS prieing schedule available to Federal agencies, the actual cost of any

particular run ig8 60% of what is shown. All vendors offer similar rates.
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Additional savings can be achieved through the different types of services
available from & vendor. UIS offers the SUPRA Service to access thelr
CRAY-1 computer. [Under SUPRA, the Version 3 run costs dropped
tremendously for the medium airport case. A $1300 overnight run besame a
$300 overnight run under SUPRA. The relative cost reduction 1s 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 M
purpose of this sectlon is to present ideas to control INM computer costs

through timeshare 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.9 INPUT GUIDELINES ( !
QR
The use of TOLERANCE and REFINE are direct contrala of run cost

~through the level of detail at which noilse 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
correspend to the cost of producing nelse contours. There are several
maans of streamlining these inputs while maintaining output integrity.
The following observations on modeling of airpert noise are keys to

streamlining an input file:
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a. Small propeller-driven airplanes are much quieter than any

commercial jet.

b. The difference in noise exposure due to an aircraft’s takeoff
profiles from adjoining trip length categories, such as between Stage 1

and Stage 2, i1s insignificant to the total exposure.

¢« Alrcraft of generally the same size, 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 g track is

insignificant to the total exposure.

Using these fairly obvious obaervations can help simplify the input

requirements. The quietest aircraft can be removed from all ground tracks

which are dominated by other alrecraft without affecting output.
Departures can be grouped into fewer trip categories to lower cost.

Adrcraft such ag DC-9-10, DC=9~30 and B737 can be defined as one alrcraft

type in the input and will produce valid results. Other ways to simplify

the calculations concern the complexity and dispersion of ground tracks,
However, hard and fast rules for tracks do not exist. In ail, Lk caveful
examination of the types, numbers and digpersiong of operations in an

airport study can lead to the elimination and consolidation of input to

form a cost efficient case.
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US.Department BOD Indapendence Ave., 8.W.
of Tansporiation washington, D.C, 20591
Fedaral Aviation

Administration

* *& & % & & INTEGRATED NOISE MODEL VERSION 3.8 FOR IBM XT # % % & & &

The Federal Aviation Administration is now offering a version of the
Integrated Noise Model (INM) Version 3,8 for the IBM XT personal computer.
This is the same model as aveilable on magnetic tape for large computer

systems,

For thoae of you who have run INM 3.8, the personal computer version is
slow. The test case input as described in the INM uger's guide (Report
No. FAA-EE-81-17) without the request for NEF contours requires 15 hours
to run. In addition, the INM PC version takes approximately an hour to
produce contours for a small general aviation airport.

To run the INM PC version requires an IBM XT with:
512K RAM
MSDOS 2.0 (or higher)
8087 math co-processor
iMbyte unused space on the hard disk drive

This model is also compatible with the COMPAQ and new IBM AT personal
computers with hard disk drives. 1In fact, the INM PC version should also
work on other IEM PC compatible computers which ate equipped'with 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 INM PC version 1s composed of four executable medules; INPUT.EXE,
FLIGHT.EXE, COMPUTE,EXE and DBASEPR.EXE. In addition, we provide three
methods to produce contour plots, INMDRAW.BAS can draw contours on an IBM
Graphics Display screen and produce Hewlett Packard (HP) plotter graphs.
INMHPLOT.BAS produces the HP plotter graphs for those of you with
monochrome displays. We also include the FORTRAN source code for a Plot
Module for those of you with a FORTRAN compiler, graphics library and
plotting device other than what is identified above.

To order the INM PC version, plemse fill out the enclosed form and return
to this office with check or money order in the amount of $15 payable to
"United States Treasury." Unlike the ordering procedure for INM magnetic
tapes, you do not have to sign a loan agreement 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,

\ e X (oo
Thomas L. Conner
Operations Research Analyst



NAME:

INM ON IBM PC/XT REQUEST FORM
DATE:

TITLE:
COMPANY:

ADDRESS:

CITY, STATE:

ZIPCODE:

PHONE NUMBER: COMPUTER:

Chack the appropriate box{esa):

(m]

Send to:

Please send me the INM 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 like a copy of "INM, Integrated Noise Madel -
Version 3 User's Guide" (Report No. FAA-EE-81-17) at o
additional cost to me.

Federal Aviation Administration
0ffice of Environment and Energy
AEE-120

800 Independence Ave,, S.W.
Washington, DC 20591
(Attention: Thomas L. Connor)

Fesnan o,
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C.0 WHAT IS5 AVAILABLE

The lntegrated Noise Model {INM) Versiocn 3 is availeble on a 9-track
tape and is currently compatible with IBM, DEC-10, CDC, and CRAY
compputer systems. Documentation currently available include the Users
Guide, Ingtallation Instructions, and two reports prepared by MITRE
Corporation, A Progtammer's Maintenance Manual and Data Base Manual

are planned for the future,

Cs1 DOCUMENTATION
To obtain coples of any INM document fill in the lower portion of
Figure C=1, INM Request Form, and send to:

Federal Aviation Administration

office of Environment and Energy

AEE=~120, Room 433

800 Independence Avenue, S.W.

Washington, D.C. 20591

Attention: Thomas L. Connor OR
Donna G. Warren

C.2 9=TRACK TAPE
To obtain a copy of the INM Version 3 on S~track tape, £il1 in

Figure C~1 also Figure C-2, Blank Loan Agreement, as shown in
Figura C=3 Sample Loan Agreement. Send the form and agreement along
with a check for 577, made payable to the "United States Treasury,” to

the address in paragraph C.l, above,

Cwl
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INM VERSION 3.8 REMIFST

1. Type of Computer System:

2. 00 1™ b peEC~-10 0O 6ape [l Ccray
3, O tabellaed O tunlabelled
4, OO ERCDIC 0O Asciz

DOCIMENTATION REOURST

1. 0O Users Guide, FAA=EE-R1-17
2, [ 1nsrallation Instructions, FAA-REE-RI-|R

3. O "a Comparison of FAA Integrated Model Flight Profiles with
pProfiles Observed at Seattle-Tacoma Airport", DNOT/FAA/ER-R2/10

4, [0 "FAA Tntegrated Noise Model Validation: Analysis of Air Carrier
Flyovers at Seattle-Tacomz Airport", DOT/FAA/RE-R2-19

5. [ Programmer's Maintenance Menual (planned document)

6, [0 Data Base Manual (planned document)

NAME;

TITLE:

COMPANY ¢

STRFET. ADDRESR:

PITY, STATE, 2IP:

TRLFPHONE NO, ¢

FIGURE C-!. INM REQUEST FORM

C-3
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LOAN_AGRREMENT

WHEREAS, property owned by the United States and now in the custody of the
Fedaral Aviation Adminiatration (PAA) is identified as follows:

1. The DOT/FAA Integrated Noige Model (INM}, Version | ,

2. A noise-pimulation computer program capsble of deseribing and
defining the impact of aircroft noise at or around airports.

3, Compiled on one {1) reel of 1/2 inch computer tape containing the
complete INM program, in Fortran IV source code for a
computer with the following specifications:

a, O 1™ 0 bec-10 0 cne O CRAY
b, 0 Labelled 1 Uunlabelled
¢. [ ®BACDIC [0 AsCIit

WHEREAS, use of the INM will increase FAA efficiency in processing noise
asseasment actions,

and WHEREAS,
desires the use of the INM program, hereafter referred to as computer

tape, on a loan basin at

for calculating the impact of aircraft noise: NOW, therefore, purauant to
the authority veasted in the Adnministrator under the Federal Aviatien Act
of 1958, Saction 305, as mmended, and the authority contained in the
Airport and Airway Development Act of 1970, Section 16, the FAA, hereafter
referred to as the Licensor, grants to

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;

1. This agreement may be terminasted at any time by the Licensor and
may be terminated by the Licensee at any time upon furnishing 30
days notice to the Licensor,

2. The costs of producing the computer tape from the master tape and
the costa of packing, handling, and shipment of the computer tape
from FAA, Office of Environment and Energy, Washington, N.C., will
be borne by the Licensee, The total codts covering these items is
8§77.00, Payment shall be mude to the order of The Treasury of the
lInited States, and raceived by the Licensor prior to delivery of

the computer tape.

3. 'Licensee asaumes regponsibility for the computer tape upon receipt
by either the Licensee or his agent.

4. The Licensee agreea to:

a. Maintain the computer tape to original operating condition at
all times; if nesded, obtain a replacement tape from the
Licensor ot no axpense to the Licenses and permit the Licensor
to inapect the computer tape at any time during the period of

the loan agreement.

FIGURE C-2. BLANK LOAN AGREEMENT (Part 1 of 2)

c-5



b, Make no modification or alteration to the computer tape or its
cantents except as authorized by the Licensor. Such
authorization covers modifications or alterations to the
computer tape or its contenta which may be required by the
Licensee to install the computer tape on certain types of
compucer hardware; however, this authortization will be given
only after the Licensee has submitted required changes and
test results of the changes,

¢. Provide the Licensor with sample test output using the test
data provided to verify the instruction and accuracy of output
produced by the INM on the equipment used by the Licensee.
This test output is to be provided to and approved by the
Licensor prior to general INM usage.

d. Assume the liabilities, responsibilities, and cost incurred in
or ari1sing from the operation or use of the computer tape
during the period of the loan agreement.

e, Use exclusively the autherized version of the INM computer
tape program in the preparation of noise impact dats submitted
to FAA during the term of the agreement. All submissions
prepared by or with the assistance of the Licensee will be
accompanied by assurances to this effect.

£. Defend any suit brought against the United States, the FAA, or
any officer or instrumentality of the Untted States arising
out of the use of the leased srticle, apnd further agrees to
hold the United States, the FAA, and any instrumentality or
efficer of the United States harmless against any clawm of the
Licensee or any third person for personal injury, death, or
property damage arising out of use of the leased article,

e e

5., Upon termination of this loan agreement, the Ticensee will return
the computer tape at no expense to the Licensor toa FAA, Office of
Enviropment and Energy, Noise Technalogy Branch, AEE~120, 800
Independence Avenue, SW., Washington, D.C. 20591,

6. The Licensor and Licensee agree to the terms of this agreement as
indicated by the signature of the duly anrharized efficers as of
the dates shown below each signature, The effective date of this
agreement 18 the date the Licensee receives the computer tape from
the Licensar,

LICENSOR L1CENSEE
BY BY
TITLE TITLE
DATE DATE

FIGURE C-2.

BLANK LOAN AGREEMENT (Part 2 of 2}
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SAMPLE

LDAN AGRFFMENT

WHEREAS, property owned by the United States and now in the custody of the
Federal Aviation Administration (FAA) is identified as follows:

1.

{3)
(4)
(5)

The DOT/FAA Integratad Noise Model (INM), Veraiou(]_vefaion Na.)

A noise-gimulation computer propram capable of describing and
defining the impact of aircraft noise at or around airports,

Compiled on one (1) reel of 1/2 inch computer tape containing the

complete INM program, in Fortran IV source code for a (2-Computer System) «—

computer with the following specifications:

a, [1 ImM O vEC-IN 0o cpe 0O CRAY
b. [0 Llabelled 1 Unlabelled
c. [ FRBONIC O ASCII

WHEREAS, use of the INM will increase FAA efficiency in processing noise
assessment actions,

and WHERFAS, (g~Name of Organization)
deaires the use of the INM program, hereafter referred to as computer

tape, on a lean basis at {7=Mailing Address of Computer Facility)

for calculating the impact of aircraft noise: NOW, therefore, pursuant to
the authority veated in the Administrator under the Federal Aviation Act
of 1958, Section W5, as mmended, and the authority contained in the
Airport and Airway Development Act of 1970, Section 16, the FAA, hereafter
referred to as the Licensor, grants to (§-Name and Address of Organization})

hereafter referred to as the Licensee, the custody and possession of the
computer tepe described above from the effective date of this agreement,
subject to the following terms and conditions:

1.

This agreement may be terminated at any time by the Licensor and
may be terminated by the Licensee at any time wpon furnishing 30
days notice to the Licensor,

The costs of producing the computer tape from the master tape and
the costs of packing, handling, and shipment. of the computer tape
from FAA, Nffice of Environment and Fnergy, Washingten, D,C., will
be borne by the Licensea, The total costs covering these items is
$77.00. Payment shall be made to the order of The Treasury of the
United stetes, and received by the Licensor prior to delivery of
the computer tape,

Licensee assumes respanaibility for the computer tape upon receipt
by either the Licensee or his agent.

The Licensee apgrees to:

a, Maintain the computer tape to original operating condition at
all times; if needed, obtain a replacement tape from the
Licensor at no expense to the Licensee and permit the Licensor

to inaspect the computer tape at any time during the peried of
the loan agreement,

FIGURE C~3, SAMPLE LOAN AGREEMENT (Part | of 2)
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b. Make no modification or alteration te the computer tape or its
contents except as authorized by the Licensor. Such
authorization covers modifications or alterations to the
computer tape ot its contents which may be required by the
Licensee to install the computer tape on certain types of
computer hardware; however, this authorizatien will be given
only after the Licensee has. submitted required changes and
test results of the changes.

¢. Provide the Licensor with sample test output using the test
data pravided to verify the instruction and accuracy of output
producad by the INM on the equipment used by the Licensee.
This test output is to be provided te and approved by the
Licensor prior to general INM usage,

d. Assume the lLiabilities, respensibilities, and cost incurred 1in
or arising from the operaticn ur use of the computer tape
during the period of the louan agreement.

e. Use exclusively the authorized version of the INM computer
tape program in the preparation of noise impact data submitted
to FAA during the term of the agreement. All submissians
prepared by or with the assistance of the Licensee will be
accompanied by assurances to this effect,

f. Defend any suit brought against the United States, the FAA, ot
any officer or instrumentality of the United States arising
out of the use of the leased article, 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 arising out of use of the leased article,

5, Upon termination of this loan agreement, the Licensee will return
the computer tape at no expense to the Licensor to FAA, Office of
Environment and Energy, Noise Technology Branch, AEE-120, 80O
Independence Avenue, SW,., Washington, D.C. 20591,

&, The Licensar and Licensee 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 this
agrezmont is the daie Liie Licentee receives the computer tape from
the Licensar,

LICENSOR LICENSEE  (9)
BY BY

TITLE TITLE

DATE DATE

FIGURE C-3. SAMPLE LOAN AGREEMENT (Part 2 of 2)
c-8
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